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EXECUTIVE SUMIMARY

As required by the National Pollutant Discharge Elimination

System Permit (TN0020168) for operation of Watts Bar Nuclear Plant (WBN),

Fthis report is a composite evaluation of nonradiological preoperational

aquatic monitoring conducted from 1973 through 1979 and from 1982 through

r1985. Baseline biological, physical, and water quality conditions in

Chickamauga Reservoir in the vicinity of WBN are described. The

following biological components are included: plankton, periphyton,

Abenthic macroinvertebrates, fish eggs and larvae, and juvenile and adult

fish. Because Sequoyah Nuclear Plant (SQN) also is located on

FChickamauga Reservoir, results of various aspects of preoperational and

operational monitoring for SQN are integrated in this report to provide a

more comprehensive assessment of reservoir-wide conditions.

FWater quality in the vicinity of WBN, while generally

satisfactory, was influenced by discharges from Watts Bar Dam, located

upstream approximately 2 miles. Typically, hydropower releases

(25,000-45,000 cfs) from the dam inhibited stratification and

Festablishment of a thermocline during summer in the upper 30 miles of

F Chickamauga Reservoir. However, releases from Watts Bar Dam, which

reflect water quality in Watts Bar Reservoir and upstream tributary

reservoirs, showed periodic deficiencies in dissolved oxygen (<5.0 Mg/L)

during Nay through September throughout the preoperational monitoring

period. As a result of a prolonged drought, this condition was worse in

1985 than in previous years.

Although numerous spatial and temporal variations in the biotic

comunnity were identified during preoperational monitoring, none appeared
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IXBCUTIVB SUllllARY 

As reguired by the National Pollutant Discharge Elimination 

System Permit (TN0020168) for operation of Watts Bar Nuclear Plant (WIN). 

this report is a composite evaluation of nonradio1ogical preoperational 

aquatic monitoring conducted from 1973 through 1979 and from 1982 through 

1985. Baseline biological, physical, and water guality conditions in 

Chickamauga Reservofr in the vicinity of WBN are described. 'Ihe 

following biological components are included: plankton, periphyton, 

benthic macroinvertebrates. fish eggs and larvae, and juvenile and adult 

fish. Because Sequoyah Nuclear Plant (SQN) also is located on 

Chickamauga Reservoir, results of various aspects of preoperational and 

operational monitoring for SQN are integrated in this report to provide a 

more comprehensive assessment of reservoir-wide conditions. 

Water guality in the vicinity of WIN, while generally 

satisfactory, was influenced by discharges from Watts Bar Dam, located 

upstream approximately 2 miles. 'Iypically, hydropower releases 

(25,000-45,000 cfs) from the dam inhibited stratification and 

establishment of a thermocline during summer in the upper 4' miles of 

Chickamauga Reservoir. Howaver, releases from Watts Bar Dam, which 

reflect water quality in Watts Bar Reservoir and upstream tributary 

reservoirs, showed periodic deficiencies in dissolved oxygen «5.0 mg/L) 

during Kay through September throughout the preoperational monitoring 

period. As a result of a prolonged drought, this condition was worse in 

1985 than in previous years. 

Although numerous spatial and temporal variations in the biotic 

community ware identified during preoperational monitoring, none appeared 

1 



to be directly related to fluctuations in dissolved oxygen. Spatial

analyses indicated that river flow was the dominant factor influencing

abundance and/or occurrence of macroinvertebrates, phytoplankton, and

zooplankton in the vicinity of WBN. Periphyton and ichthyoplankton (fish

eggs and larvae) also were affected. The ichthyoplankton assemblage in

WBN vicinity represented eggs and larvae spawned primarily in Watts Bar

Reservoir and exposed to passage through the turbines at Watts Bar Dam.

To a lesser extent, flow influenced relative abundance and species

composition of juvenile and adult fish in netting and electrofishing

samples at two stations in the plant vicinity.

Temporal analyses showed that seasonal and yearly changes in

abundance and other variables for all component populations, except

freshwater mussels, were common. The freshwater mussel population in the

vicinity of WBN is quite old and most of the 30 found species may not

have reproduced successfully in the past 40 years. Abundance trends for

several communities (macroinvertebrates, plankton, and periphyton) were

more cyclic than linear, indicating that preoperational monitoring for

WBN covered a wide range of flow and climatic conditions. Also cyclic

trends in the harvest of some fish species (e.g., white crappie) were

noted in the reservoir-wide creel survey. Largemouth bass harvest,

however, showed a significant linear increase. Total fishing pressure on

Chickamauga Reservoir has increased dramatically since 1973. Some

increasing and some decreasing trends were noted among important fish

species in cove rotenone samples since 1970; however, total fish biomass

remained relatively stable. The overriding influence on standing stock
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abundance andlor occurrence of macroinvertebrates, pbytoplankton, and 
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F
estimates for many of the important fish species was attributed to

A habitat alteration due to a large increase in aquatic vegetation in

shallow overbank and cove areas of Chickamauga Reservoir.
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estimates for many of the important fish species was attributed to 

babitat alteration due to a large increase in aquatic vegetation in 

sballow overbank and cove areas of Cbickamauga Reservoir. 
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F 1.0 INTRODUCTION

The Tennessee Valley Authority (TVA), a corporate agency of the

F United States Government, announced in Nay 1971 plans to build a two-unit

nuclear power plant in Rhea County, Tennessee. In accordance with the

rNational Environmental Policy Act of 1969 (NEPA), TVA prepared a draft

Environmental Impact Statement (KIS) which was sent to the Council on

FEnvironmental Quality (CEQ), made available to the public, and circulated

Fto other governmental agencies for review and comment on-May 14, 1971.

Supplements and additions to the draft EIS were sent to the CEQ and made

7available to the public on April 7, 1972. TVA's Final EIS was sent to

the CEQ and made available to the public on November 9, 1972. The Atomic

fEnergy Commission (predecessor of the Nuclear Regulatory Commission)

issued Construction Permits Nos. CPPR-91 and CPPR-92 for the Watts.Bar

Nuclear Plant (WBN) on January 23, 1973. The U.S. Nuclear Regulatory

Commission (NRC) issued its Final Environmental Statement in December

1978.

1.1 Purpose and Objective

In accordance with the National Pollutant Discharge Elimination

System (NPDES) permit (TN0020168) for operation of WBN by TVA, this

report includes results of the nonradiological preoperational aquatic

monitoring program for the period February 1973 through December 1985.

The purpose of preoperational monitoring is to provide baseline data on

the fisheries, limnology, and water quality of Chickamauga reservoir for

comparison with conditions following startup and operation of WBN. These
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1.0 INTRODUCTION 

The Tenne •• ee Valley Authority (TVA), a corporate agency of the 

United States Government, announced in Kay 1971 plans to build a two-unit 

nuclear power plant in Rhea County, Tennessee. In accordance witb the 

National Environmental Policy Act of 1969 (NEPA), TVA prepared a draft 

Environmental Impact Statement (EIS) wbicb was sent to the Council on 

Bnvironmental Quality (CEQ), made available to the public, and circulated 

to other governmental agencies for review and comment on Kay 14, 1971. 

Supplements and additions to the draft SIS were sent to the CEQ and made 

available to the public on April 7, 1972. TVAls Final SIS was sent to 

the CEQ and made available to the public on November 9, 1972. The Atomic 

Energy Commission (predecessor of the Nuclear Regulatory Commission) 

issued Construction Permits Nos. CPPR-91 and CPPR-92 for the Watts .Bar 

Nuclear Plant (WBN) on January 23, 1973. The U.S. Nuclear Regulatory 

Commission (NRC) issued its Final Environmental Statement in December 

1978. 

1.1 Purpose and Objective 

In accordance with the National Pollutant Discharge Elimination 

System (NPDES) permit (TN0020l68) for operation of WBN by TVA, this 

report includes results of the nonradiological preoperational aguatic 

monitoring program for the period February 1973 through December 1985. 

The purpose of preoperational monitoring is to provide baseline data on 

the fisheries, limnology, and water guality of Cbickamauga reservoir for 

comparison with conditions following startup and operation of WBN. These 
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comparisons will be used to identify potential impacts of withdrawal and

discharge of water at WBN. Both spatial and temporal variations in

biological and water quality conditions in the vicinity of WBN as well as

in the far-field zone of the reservoir for selected parameters are

evaluated.

Preoperational aquatic monitoring for WBN has been divided into

two periods, 1973 to 1979 and 1982 to 1985. Results of the first phase

were reported to the U.S. Environmental Protection Agency (EPA) in two

documents, fisheries (TVA 1980a) and water quality/aquatic biology

(nonfish) (TVA 1980b). Due to various delays in construction and

fuel-loading, a second period of monitoring was conducted from Narch 1982

through December 1985 to update the data base. This report provides a

composite analysis of biological and water quality conditions for both .

periods. Because the Sequoyah Nuclear Plant (SQN) also is located on

Chickamauga Reservoir, results of various aspects of the preoperational

and operational aquatic monitoring program for SQN are integrated in the

WBN preoperational evaluation for a more comprehensive assessment of

reservoir-wide conditions.

1.2 Watts Bar Nuclear Plant Description /

Watts Bar Nuclear Plant (WBN) is located on the right bank

(west) of Chickamauga Reservoir near Tennessee River Nile (TRE) 528.

This two-unit nuclear generating plant is designed for an electrical

output of about 2,540 megawatts (MWe). WIN is situated approximately two

miles downstream of Watts Bar Dam (TRM 529.9) and one mile downstream of

the four-unit Watts Bar Fossil Plant (WBF) that is also on the right bank

comparisoDs viII be used to identify potential impacts of withdrawal and 

discharge of vater at WBN. Both spatial and temporal variations in 

biological and water guality conditions in the vicinity of WBN as well as 

in tbe far-field zone of the reservoir for selected parameters are 

evaluated. 

Preoperational aguatic monitoring for WBN has been divided into 

two periods, 1973 to 1979 and 1982 to 1985. Results of the first phase 

vere reported to the U.S. Environmental Protection Agency (EPA) in two 

documents, fisheries (TVA 1980a) and water quality/aquatie biology 

(nonCish) (TVA 1980b). Due to various delays in construction and 

Cuel-Ioading. a second period of monitoring vas conducted from Karch 1982 

through December 1985 to update the data base. This report provides a 

composite analysis of biological and water guality conditions for both 

periods. Because the Seguoyah Nuclear Plant (SQN) also is located on 

Chickamauga Reservoir, results of various aspects of the preoperational 

and operational aquatic monitoring program for SQN are integrated in the 

WBN preoperational evaluation for a more comprehensive assessment of 

reservoir-wide conditions. 

1.2 Watts Bar Nuclear Plant Description 

Watts Bar Nuclear Plant (WBN) is located on the right bank 

(west) of Chickamauga Reservoir near Iennessee River Ki1e (IRK) 528. 

Ihis two-unit nuclear generating plant is designed for an electrical 

output of about 2,540 megawatts (KWe) •. WBN is situated approximately tvo 

miles downstream of Watts Bar Dam (IRK 529.9) and one mile downstream of 

the four-unit Watts Bar Fossil Plant (WBF) that is also on the right bank 
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F

of Chickamauga Reservoir (TM S29). WBF was decommissioned on March 29,

1983, and it was off line all of 1982. Figure 1-1 shows the locations of

Fthese TVA facilities.

FWBN will be operated in closed cycle cooling mode, using two

natural draft cooling towers for heat dissipation. Blowdown from the

cooling towers will be discharged through multiport diffusers located in

the main channel at TRM 527.8. Makeup water and other water supply

F requirements will be obtained from an intake channel and pumping station

p at TRW 528. These intake and discharge structures are indicated in

figure 1-1.

FMaximum intake pumping flowrate is approximately 4.5 ma/s (160

cfs). The intake channel cross section opening is approximately 155 m2

(1,650 ft 2 ) at Chickamauga Reservoir winter pool elevation of 206 m

(675 ft) mean sea level, and 293 m2 (3,159 ft 2 ) at summer pool level

of 208 m (682.5 ft). Corresponding average velocities into the intake

F channel are .03 m/s (.1 ft/s) and .015 m/e (.05 ft/s). Four gates lead

to the traveling screens with a combined opening of 33 M2 (360 ft 2 ),

so the maximum screen velocity is approximately .15 m/s (0.5 ft/s). This

pumping flowrate represents about 0.6 percent of the long-term average

flow past WBN of 767 m8/s (27,100 cfs).

FBlowdown from the cooling towers will be discharged at a rate of

between 1.3 and 2.4 m3 /s (45 and 85 cfs) to maintain concentrations of

r dissolved solids at approximately twice that of the Tennessee River.

Blowdown is discharged directly to the diffuser or into a holding pond

which in turn releases water through the diffusers. During periods of no

releases from Watts Bar Dam, discharges will be stored in the holding
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ot Chickamauga R~8ervoir (TIM 529). WBF was decommissioned on Karch 29, 

1983. and it was off line allot 1982. Figure 1-1 shows the locations of 

these TVA facilities. 

WBN will be operated in closed cycle cooling mode, using two 

natural draft coolins towers for heat dissipation. Blowdown from the 

cooling towers will be discharged through multi port diffusers located in 

the main channel at TRK 521.8. Wakeup water and other water supply 

reguirements will be obtained from an intake channel and pumping station 

at TRK 528. These intake and discharge structures are indicated in 

figure 1-1. 

Kaximum intake pumping flowrate is approximately 4.5 ma/s (160 

cfs). The intake channel cross section opening is approximately ISS m2 

(1,650 tt2) at Chickamauga Reaervoirwinter pool elevation of 206 m 

(615 ft) mean sea level. and 293 m2 (3,159 ft2) at summer pool level 

of 208 m (682.5 ttl. Corresponding average velocities into the intake 

·channel are .03 mJs (.1 tt/s) and .015 mJa (.05 ft/s). Four gatea lead 

to the traveling screens with a combined opening of 33 m2 (360 ft2), 

so the maximum screen velocity is approximately .15 mls (0.5 ft/s). Ihis 

pumping flowrate represents about 0.6 percent of the long-term average 

flow past WBN of 167 mals (21,100 cts). 

Blowdown trom the cooling towers will be discharged at a rate ot 

between 1.3 and 2.4 ma/s (45 and 85 cfa) to maintain concentrations of 

dissolved solids at approximately twice that of the Iennessee River. 

Blowdown is discharged directly to the ditfuser or into a holding pond 

which in turn releases water through the diffusers. During periods of no 

releases from Watts Bar Dam, discharges will be stored in the holding 



pond. Releases for normal two-unit operation will be 2.4 ms/s (85

cfs). Even with additional releases from the blowdown holding pond,

releases through the diffuser will in all cases be less than 5.0 ms/s.

The diffuser system consists of two pipes extending into the

main channel. The downstream pipe segment extends 90 m into the channel

with a 50 m long, 1.35 m diameter diffuser section location in the

deepest portion (5 or 6 m) of the 400 m wide channel. The upstream pipe

segment extends 140 m with a 25 m long, 1.0 m diameter diffuser section

beginning where the downstream diffuser section ends. The diffuser

sections are half buried in the river bottom with two rows of 2.5 cm (1

in) diameter ports at 7.5 m (25 ft) spacing oriented at 450 in the down-

stream direction. The exit jet velocity will vary depending on opera-

tional mode, from 2 to 5 m/s. The expected discharge temperature depends

on cooling tower performance and varies from 17C in January to 35°C in

July. The maximum blowdown temperature is 35"C, so the expected monthly

average temperature difference between the discharge and the river varies

from 10*C during winter and spring to S°C during summer and fall. The

diffuser system will result in a near-field dilution of at least 15.

Far-field mixing will depend on releases from Watts Bar Dam. At the

long-term average release, maximum diffuser discharge represents 0.6

percent of reservoir flow.

1.3 Chickamauga Reservoir Description

Chickamauga Reservoir is formed by Chickamauga Dam, located 57

river miles downstream of WBN at TRN 471. Water elevation normally

varies from 205.7 m (675 ft) msl in winter to 208 m (682.5 ft) in

pond. Releases for normal two-unit operation will be 2.4 m8 /s (8S 

cfs). Even with additional relesses from the blowdown holding pond. 

releases through the diffuser will in all eases be less than 5.0 mIls. 

the diffuser system consists of two pipes extending into the 

main cbannel. The downstream pipe segment extends 90 m into the cbannel 

with a 50 m long. 1.35 m diameter diffuser section location in the 

deepest portion (5 or 6 m) of the 400 m wide cbannel. The upstre~ pipe 

segment extends 140 m with a 25 m long. 1.0 m diameter diffuser section 

beginning where the downstream diffuser section ends. The diffuser 

sections are balf buried in the river bottom with two rows of 2.5 em (1 

in) diameter ports at 7.5 m (2S ft) spacing oriented at 45 8 in the down

atream direction. The exit jet velocity will vary depending on opera-

tional mode. from 2 to 5 m/a. The expected discharce temperature depends 

on coolinC tower performance and varies from l7·C in January to 3S 8 C in 

July. The maximum blowdown temperature ia 3S·C. so the expected monthly 

aver aCe temperature difference between the discharge and the river variea 

from 10·C during winter and apring to S·C during Bummer and fall. The 

diffuser system will result in a near-fhld dilution of at least 15. 

Far-field mixing will depend on releases from Watts Bar Dam. At the 

long-term average release. maximum diffuser discharce represents 0.6 

percent of reservoir flow. 

1.3 Chickamauga Reservoir Description 

Chickamauga Reservoir is formed by Chickamauga D~. located 57 

river miles downstream of WBN at TRK 471. Water elevation normally 

varies from 205.7 m (675 ttl msl in winter to 208 m (682.5 ft) in 
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F'
Fsummer. Reservoir volume is 465 z 10m9 (375,000 Ac-ft) at elevation

206 m during winter and 735 x 106mg (600,000 Ac-ft) at elevation

F208 m during summer. Figure 1-2 shows Chickamauga Reservoir in profile

Fand approximately cumulative volume from Watts Bar Dam. The Hiwassee

River joins the Tennessee River at THE 500 and Chickamauga Reservoir

rextends 52 km (32 miles) up the Hiwassee River at surface elevation

208 m. The confluence of the Hiwassee River with the Tennessee River is

near the downstream extent of WBN aquatic monitoring stations and

AM provides a convenient reference point. Chickamauga Reservoir can be

segmented into three regions as follows: (1) upstream of the Hiwassee

FRiver confluence, where Chickamauga Reservoir volume is 160 x 106m3

at elevation 208 m (22 percent of total), (2) the Hiwassee segment of the

Freservoir which has a volume of 50 x 106m2 (7 percent of total), (3)

and the downstream segment from Hiwassee River confluence to Chickamauga

Dam with a volume of 525 x 106mD (71 percent of total). Figure 1-3

shows the upstream segment of Chickamauga Reservoir in profile and the

cumulative volume from Watts Bar Dam for this reach. Depths range from

F5 m at WBN during winter to 14 m in deep portions of the channel during

summer.

Figure 1-4 shows cross sections at several locations in the

upstream portion of Chickamauga Reservoir. Areas are 1395 to 2320 m2

(15,000 to 25,000 ft 2 ) in winter and 1860 to 3720 m2 (20,000 to

F40,000 ft 2 ) in summer. When all five hydropower units at Watts Bar Dam

are generating at full capacity, releases are 1275 m3/s (45,000 cfs),

so average velocities in the upstream portion of Chickamauga Reservoir

F are 0.3 to 0.6 m/s ( to 2 ft/s) in summer and 0.6 to 0.9 m/s (2 to

3 ft/s) in winter.
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summer. Reservoir volume is 465 x 106 m3 (315,000 Ac-tt) at elevation 

206 m during winter and 135 x 106 ma (600,000 Ac-tt) at elevation 

208 m during summer. Figure 1-2 shows Chickamauga Reservoir in profile 

and approximately cumulative volume trom Watts Bar Dam. The Hiwassee 

River joins the Tennessee River at TRK 500 and Chickamauga Reservoir 

extends S2 tm (32 miles) up the Hiwassee River at surface elevation 

208 m. The confluence of the Hiwassee River with the Tennessee River is 

near the dOWDstream extent of WBN aguatic monitoring stations and 

provides a convenient reterence point .. Chickamauga Reservoir can be 

segmented into three regions as follows: (1) upstream of the Hiwassee 

River confluence, where Chickamauga Reservoir volume is 160 x 106 m3 

at elevation 208 m (22 percent of total), (2) the Hiwassee segment of the 

reservoir which has a volume of 50 x 106 m3 (1 percent of total), (3) 

and thedoWDstream segment from Hiwassee River confluence to Chickamauga 

Dam wi th a volume of S2S x 10·6 m8 (11 percent oC total). Figure 1-3 

shows the upstream segment of Chickamauga Reservoir in profile and the 

cumulative volume from Watts Bar Dam for this reach. Depths range from 

5 m at WBN during winter to 14 m in deep portions of the channel during 

summer. 

Figure 1-4 shows cross sections at several locations in the 

upstream portion of Chickamauga Reservoir. Areas are 1395 to 2320 m2 

(15,000 to 25,000 ft2) in winter and 1860 to 3120 m2 (20,000 to 

40,000 ft2) in Bummer. Wben all five hydropower units at Watts Bar Dam 

are generating at full capacity, releases are 1275 mIls (45,000 crs). 

so average velocities in the upstream portion or Chickamauga Reservoir 

are 0.3 to 0.6 mls (1 to 2 ft/s) in summer and 0.6 to 0.9 m/s (2 to 

3 tt/s) in winter. 
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2.0 ENVIRONMENTAL CONDITIONS DURING AQUATIC MONITORING PERIOD

Evaluation of possible effects from WBN operations on aquatic

organisms begins with a characterization of major environmental

influences on the aquatic environment in the vicinity of WEN. These

include reservoir flow and travel time, temperature gradients and mixing,

available light and nutrients, and suspended sediment conditions.

2.1 Flow and Travel Time

Travel time from release at Watts Bar Dam governs the time

available for biological growth and decay processes as water moves past

WBN and through the Chickamauga Reservoir. Although releases from Watts

Bar Dam dominate the flows at WBN, two other water sources may be

biologically significant. First, there are several small backwater areas

and creek embayments throughout the upper 30 miles of the reservoir that

may be sources of plankton during high reservoir flow. Peaking power

releases produce some change in water surface levels downstream of Watts

Bar Dam which leads to exchange with these embayments. Second, local

runoff following heavy rainfall can have an effect on water quality.

Watts Bar Hydropower Plant consists of five turbines with a

total discharge of approximately 1275 m2/s (45,000 cfs). The units can

operate efficiently at lower flows so that releases vary typically from

710 to 1275 ms/s (25,000 to 45,000 cfs). The hydropower plant usually

operates for 14 to 24 hours a day, supplying power during periods of peak

demand. During flood control operations, spillway flows increase the

releases above 1275 m9/s (45,000 cfs).

10

2.0 INVIRONKBNTAL CONDITIONS DURING AQUATIC KONITORING PERIOD 

Evaluation of possible effects from WBN operations on aquatic 

organisms begins with a characterization of major environmental 

influences on the aquatic environment in the vicinity of WBN. These 

include reservoir flow and travel time, temperature gradients and mixing, 

available light and nutrients, and suspended sediment conditions. 

2.1 Flow and Travel Time 

Travel time from release at Watts Bar Dam governs the time 

available for biological growth and decay processes as water moves past 

WBN and through the Chickamauga Reservoir. Although releases from Watts 

Bar Dam dominate the flows at WBN, two other water sources may be 

biologically significant. First, there are several small backwater areas 

and creek embayments throughout the upper 30 miles of the reservoir that 

may be sources of plankton during high reservoir flow. Peating power 

releases produce some change in water surface levels downstream of Watts 

Bar Dam which leads to exchange with these embayments. Second. local 

runoff following heavy rainfall can have an erfect on water quality. 

Watts Bar Hydropower Plant consists of five turbines with a 

total discharge of approximately 1275 ma/s (45,000 cfs). the units can 

operate erficiently at lower flows so that releases vary typically from 

110 to 1215 ma/s (25,000 to 45,000 cfs). The hydropower plant usually 

operates ror 14 to 24 hours a day, supplying power during periods of peat 

demand. During flood control operations. spillway flows increase the 

releases above 1275 ma/s (45,000 crs). 
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The long-term average release since closure of Watts Bar Dam

(1942) is about 767 ms/s (27,100 cfs). The flow pattern which changes

seasonally and from year-to-year reflects variability in runoff and

Fupstream reservoir operations. Figure 2-1 shows the monthly flows during

WBN aquatic monitoring period, 1973-1985. Highest flows normally occur

in December through Narch, but the seasonal pattern is variable.

Year-to-year differences are also large, with some years having uniform

flow throughout the year (1976, 1984) and other years having more vari-

Fable patterns (1974, 1975, 1982). During spring, flows are often reduced

as upstream tributary reservoirs are filled (1976, 1978, 1981, 1982), but

this does not always occur. The WBN aquatic monitoring samples are taken

quarterly and the daily flows for particular dates are shown by circles

F in figure 2-1. These sample date flows are usually representative of

rseasonal conditions.

Travel time to various downstream locations can be estimated

Ffrom the releases and the cumulative volume from Watts Bar Dam (shown in

figure 1-3); At the long-term average flow of 767 m3 /s (27,100 cfs),

water moves in one day past WBN to TRN 515 in summer and to TRM 508 in

F winter. The cumulative volume from Watts Bar Dam to the monitoring

station at TRM 497.0 is approximately 150xlO6ms during winter and

F220xlOms during summer, requiring two days travel in winter and

three days in summer at the long-term average flow of 767 m3/s (27,100

Fcfs).
rAverage velocity can be calculated from the Watts Bar Dam

release and the cross section area. But as figure 2-2 indicates,

rvelocities are considerably slower in overbank areas and along the
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The long-term average release since closure of Watts Bar Dam 

(1942) is about 767 ma/s (27,100 cta). The flow pattern which changes 

seasonally and from year-to-year reflects variability in runoff and 

upstream reservoir operations. Figure 2-1 shows the monthly flows during 
\ 

WBN aquatic monitoring period. 1973-1985. Highest flows normally occur 

in December tbrougb Karcb, but the seasonal pattern is variable. 

Year-to-year differences are also large, with Bome years baving uniform 

flow throughout the year (1976, 1984) and other years having more vari

able patterns (1914, 1975, 1982). During spring. flows are often reduced 

as upstream tributary reservoirs are filled (1976. 1978, 1981, 1982), but 

this does not always occur. The WBN aquatic monitoring samples are taken 

quarterly and the daily flows for particular dates are shown by circles 

in figure 2-1. These sample date flows are usually representative of 

seasonal conditions. 

Travel time to various downstream locations can be estimated 

from the releases and the cumulative volume from Watts Bar Dam (shown in 

figure,1-3); At the long-term average flow of 167 mS/s (27,100 cts). 

water moves in one day past WBN to IRK 515 in summer and to IRK 508 in 

winter. Ihe cumulative volume from Watts Bar Dam to the monitoring 

station at TRK 497.0 is approximately 150x106 ma during winter and 

220x106ma during summer. requiring two days travel in winter and 

three days in sUlllZller at the long-term average flow of 761 mals (27,100 

cfs) . 

Average velocity can be calculated from the Watts Bar Dam 

release and tbe cross section area. But as figure 2-2. indicates. 

velocities are considerably slower in overbank areas and along the 
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channel bottom and sides. Velocities are 50 percent higher than average '7
in the middle of the main channel. This also means that travel times are

shorter in the main channel and longer in the shallow areas. The channel 71
bends in the upstream portion of Chickamauga Reservoir produce additional

lateral mixing and circulation. These factors of high flows, small cross 7
sections, and channel bends create conditions of fully-mixed flow

upstream of Hiwassee River confluence.

2.2 Temperatures and Mixing

Water temperatures near WBN are moderated by upstream

reservoirs, but year-to-year variations in meteorology produce some

fluctuations in the seasonal water temperature pattern. Figure 2-3 shows

the seasonal temperature pattern with data from 1970-1985. Greatest

variability occurs in winter, when temperatures can remain near 100C or

drop to near 2"C, and during summer when temperatures can remain below

25"C or approach 28"C. The effects of meteorological conditions on water

temperatures and mixing can be identified from data collected by the

temperature monitor #10 located at TRN 497.0. Stratification rarely

occurs as fully-mixed conditions normally occur upstream from this

point. The Watts Bar Fossil Plant, located at TRM 529, discharged 600

cfs with a temperature rise of approximately 2°C throughout much of the

first phase of the WBN preoperational period. The Watts Bar Fossil Plant

is no longer operating.

Because flow and temperatures are the dominant characteristics

of the habitat in most of the WBN monitoring area, the daily patterns for 7
1973 through 1985 are shown in figure 2-4 through 2-16 for reference. As

122

channel bottom and sides. Velocities are 50 percent higher than average 

in the middle of the main channel. This also means that travel times are 

shorter in the main channel and longer in the shallow areas. The channel 

bends in the upstream portion of Chickamauga Reservoir produce additional 

lateral mixing and circulation. These factors of high flows. small cross 

sections. and channel bends create conditions of fully-mixed flow 

upstream of Hiwassee River confluence. 

2.2 Temperatures and Bixin& 

Water temperatures near WBN are moderated by upstream 

reservoirs. but year-to-year variations in meteorology produce some 

fluctuations in the seasonal water temperature pattern. Fi&ure 2-3 shows 

the seasonal temperature pattern with data from 1970-1985. Greatest 

variability occurs in winter. when temperatures can remain near 10·C or 

drop to near 2·C. and during summer when temperatures can remain below 

2S·C or approach 28·C. The effects of meteorological conditions on water 

temperatures and mixing can be identified from data collected by the 

temperature monitor U10 located at TRK 497.0. Stratification rarely 

occurs as fully-mixed conditions normally occur upstream from this 

point. The Watts Bar Fossil Plant. located at TRK 529. discharged 600 

cfs with a temperature rise of approximately 2°C througbout much of the 

first phase of the WBN preoperational period. The Watts Bar Fossil Plant 

is no longer operating. 

Because flow and temperatures are the dominant characteristics 

of the habitat in most of the WBN monitoring area. the daily patterns for 

1973 throush 1985 are shown in figure 2-4 through 2-16 for reference. As 
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can be seen in figures 2-4 through 2-16, measurements taken at Watts Bar

Dam are representative of the monitoring area. Measurements taken at

water temperature monitor #13 (TRN 484.7, intake at Sequoyah Nuclear

rPlant) are shown in figures 2-15 and 2-16. The bottom temperature at

station 13 also provides a good indication of temperatures in the

r vicinity of WBN.

F2.3 Available Lizht

FPrimary productivity of phytoplankton and aquatic macrophytes

depends on available solar energy which in turn depends on solar

radiation and light penetration (turbidity). Day-to-day variations in

light conditions are great, but these variations may not be reflected in

Faverage seasonal condiitons. Interpretation of productivity data should

reflect these differences. Light penetration generally increases

downstream as suspended solids settle after release from Watts Bar Dam.

Depth of one percent surface light penetration varies from 3 to S m,

unless water turbidity is unusually high or low. Turbidity and light

conditions on sample dates are reported in appendix 2-A.

F 2.4 Seasonal Dissolved Oxygen and Nutrients

FDissolved oxygen concentrations in releases from Watts Bar Dam

generally follow the seasonal saturation pattern with some additional DO

Fdeficit during low flow periods in spring and summer. Figure 2-3 shows

the variability that occurs year-to-year. During some summers, DO

concentrations approach 3 mg/L, while during other years, DO

Fconcentrations remain above 5 mg/L. Dissolved oxygen conditions are

discussed in further detail in section 4.0.F
:1.
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can be seen in figures 2-4 through 2-16, measurements taken at Watts Bar 

Dam are representative of the monitoring area. Reasurements taken at 

water tamperature monitor #13 (TRK 484.7, intake at Sequoyah Nuclear 

Plant) are shown in figures 2-15 and 2-16. The bottom temperature at 

station 13 also provides a good indication of temperatures in the 

vicinity of WBN. 

2.3 Available Licht 

Primary productivity of phytoplankton and aquatic macrophytes 

depends on available solar energy which in turn depends on solar 

radiation and light penetration (turbidity). Day-to-day variations in 

light conditions are great, but these variations may not be reflected in 

average seasonal condiitons. Interpretation of productivity data sbould 

reflect these differences. Light penetration generally increases 

downstream as suspended solids settle after release from Watts Bar Dam. 

Deptb of one percent surface ligbt penetration varies from 3 to S m, 

unless water turbidity is unusually high or low. Turbidity and light 

conditions on sample dates are reported in appendix 2-A. 

2.4 Seasonal Dissolved OXigen and Nutrients 

Dissolved oxygen concentrations in releases from Watts Bar Dam 

generally follow tbe seasonal saturation pattern witb some additional DO 

deficit during low flow periods in spring and summer. Figure 2-3 shows 

the variability that occurs year-to-year. During some summers, DO 

concentrations approach 3 mg/L, while during other years, DO 

concentrations remain above S mg/L. Dissolved oxygen conditions are 

discussed in further detail in section 4.0. 



The seasonal patterns for other water quality parameters are not

as pronounced as for dissolved oxygen. Available data (1960 to 1985)

from TRE 529.9 have been displayed as monthly means in figure 2-17.

Turbidity is generally highest in winter and spring (15 to 20 11TU) and

lowest in summer and fall (7 to 10 NTU). Alkalinity is generally

slightly higher during the summer low flow period. Ammonia (not shown on

figure) is generally low, about 0.05 mg/L. Nitrate (N03-N) is highest

in winter (0.5 mg/L) and drops to between 0.2 and 0.3 mg/L during summer,

reflecting algal uptake in Watts Bar and upstream reservoirs. Total

phosphorus concentrations are variable, but are generally higher during 7
winter and spring (0.03 mg/L) than summer and fall (0.02 mng/L). These

represent the important nutrients for phytoplankton growth and are

apparently available in excess of algal requirements.

2.5 Conditions Prior to Quarterly Plankton Sampling

Environmental factors during and prior to each plankton sampling

7
are tabulated in appendix 2-A. Daily average Watts Bar Dam releases,

solar radiation, water turbidity, rainfall, and windspeed are the

physical factors reported. These are expected to influence all sampling

stations. Travel time, temperature, DO, pH, alkalinity, secchi depth

(light penetration), and nutrient measurements at each of the seven

sampling stations are averaged over depth to describe overall 7
conditions. As described previously, travel time through the upstream

portion of Chickamauga Reservoir varies from less than one day to several

days during low flow periods.

.!

'4 7

Tbe seasonal patterns for other water quality parameters are not 

as pronounced as for dissolved oxygen. Available data (1960 to 1985) 

from IRK 529.9 bave been displayed as monthly means in figure 2-17. 

Turbidity is generally bighest in winter and spring (15 to 20 NTU) and 

lowest in summer and fall (7 to 10 NTU). Alkalinity is generally 

sligbtly higber during the summer low flow period. Ammonia (not shown on 

figure) is generally low, about 0.05 mg/L. Nitrate (N03-N) is higbest 

in winter (0.5 mg/L) and drops to between 0.2 and 0.3 mg/L during summer, 

reflecting algal uptake in Watts Bar and upstream reservoirs. Total 

phosphorus concentrations are variable, but are generally bigber during 

winter and spring (0.03 mg/L) than summer and fall (0.02 mg/L). These 

represent tbe important nutrients for phytoplankton growth and are 

apparently available in excess of algal requirements. 

2.5 Conditions Prior to Quarterly Plankton Sampling 

Environmental factors during and prior to eacb plankton sampling 

are tabulated in appendix 2-A. Daily average Watts Bar Dam releases, 

solar radiation, water turbidity, rainfall, and windspeed are the 

physical factors reported. These are expected to influence all sampling 

stations. Travel time, temperature, DO, pH, alkalinity, secchi depth 

(light penetration), and nutrient measurements at each of tbe seven 

sampling stations are averaged over depth to describe overall 

conditions. As described previously, travel time through the upstream 

portion of Chickamauga Reservoir varies from less than one day to several 

days during low flow periods. 
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F
Water quality data in Chickamauga Reservoir in the early 1970s

were mostly sparse and incomplete; these data were collected mainly for

long-term reservoir water quality assessment. Available data in the late

F1970s and early 1980s were more extensive and detailed enough for an

overall analysis of environmental conditions during and prior to WBN

raquatic sampling. The influence of these environmental factors on

plankton productivity will be discussed in section 5.0. A synopsis of

Fthe available data (shown in appendices A-1 to A-35) is summarized in

table 2-1. This table identifies differences observed in environmental

Fconditions prior to plankton sampling. Measurements of environmental

Ffactors in the same period (i.e., February, Nay, August, and November)

are divided into three categories: low, middle, and high. For each

environmental factor, a range of values is assigned to each category with

the attributive year(s).

February Conditions--Conditions during the quarterly sampling

periods are summarized in table 2-1. River flows during February

(1975-1985) are generally between 20,000 and 30,000 cfs with an average

travel time through the monitoring area (TRM 496-532) of 1.5 days.

February temperatures range from 5 to 10°C and dissolved oxygen

concentrations are between 10 and 12 mg/L. Because of well-mixed

conditions, little variation in chemical parameters exists among stations

or with depth.

FNay Conditions--River flows during May (1975-1985) are between

20,000 and 30,000 cfs with an average travel time through the monitoring

Freach (TRN 496-532) of 3.7 days. Nay temperatures range from 15 to 200C,

Fdissolved oxygen concentrations are between 7 and 9 mg/L, and the

reservoir is well mixed.

15

r 

~ 
\ 

l 

r 
r 
r 
r 
r 
r 
i 
\ 

~ 

\ 

r 
r 
r 
~ 

1 

~ 
i 
I 

Water quality data in Chickamauga Reservoir in the early 1970s 

ware mostly sparse and incomplete; these data were collected mainly for 

long-term reservoir water quality assessment. Available data in the late 

1970s and early 1980s were more extensive and detailed enough for an 

overall analysis of environmental conditions during and prior to WBN 

aquatic sampling. The influence of these environmental factors on 

plankton productivity will be discussed in section 5.0. A synopsis of 

the available data (shown in appendices A-I to A-35) is summarized in 

table 2-1. This table identifies differences observed in environmental 

conditions prior to plankton sampling. Keasurements of environmental 

factors in the same period (i.e., February, Kay, August, and November) 

are divided into three categories: low, middle, and high. For each 

environmental factor, a range of values is assigned to each category with 

the attributive year(s). 

February Conditions--Conditions during the quarterly sampling 

periods are summarized in table 2-1. River flows during February 

(1975-1985) are generally between 20,000 and 30,000 cfs with an average 

travel time througb the monitoring area (TIK 496-532) of 1.5 days. 

February temperatures range from 5 to 10°C and dissolved oxygen 

concentrations are between 10 and 12 mg/L. Because of well-mixed 

conditions, little variation in chemical parameters exists among stations 

or with depth. 

Kay Conditions--River flows during Kay (1975-1985) are between 

20,000 and 30,000 cfs with an average travel time through the monitoring 

reach (rRK 496-532) of 3.7 days. Kay temperatures range from 15 to 20°C, 

dissolved oxygen concentrations are between 7 and 9 me/L, and the 

reservoir is well mixed. 
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August Conditions--River flows during August (1975-1985) are

between 30,000 and 35,000 cfs with an average travel time through the

monitoring reach (TRN 496-532) of 3.1 days. August temperatures range

from 24 to 26*C and dissolved oxygen concentrations are normally between

4 and 5 mg/L.

November Conditions--River flows during November (1975-1985) are

between 20,000 and 25,000 cfs with an average travel time through the

monitoring reach (TRN 496-532) of 2.3 days. November temperatures range

from 15 to 16"C and dissolved oxygen concentrations are between 7 and 8

mg/L.

1.G

I.;

August Conditions--River flows during August (1975-1985) are 

between 30,000 and 35,000 eCa with an average travel time througb the 

monitoring reach (TIK 496-532) oC 3.1 days. August temperatures range 

Crom 24 to 26°C and dissolved oxygen concentrations are normally between 

4 and 5 mg/L. 

November Conditions--River Clows during November (1975-1985) are 

between 20,000 and 25,000 cfs witb an average travel time through the 

monitoring reach (IRK 496-532) of 2.3 days. November temperatures range 

from 15 to 16°C and dissolved oxygen concentrations are between 7 and 8 

mg/L. 
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Table 2-1. Summary of Environmental Factors During and Prior to Plankton Sampling

Environmental February Nay August November

Factor Low Middle High Low Middle High Low Middle High Low Middle High

Flow, 1,000 cfs
Year

Turbidity, NTU
Year

Wind Speed, mph
Year

Temperature, C
Year

DO, mg/L
Year

pH
Year

Alkalinity, mg/L
Year

Inorganic N, mg/L
Year

Organic N, mg/L
Year

Diss. P, mg/L
Year

<20 20-30 >30 <20
- (74,75,83) 76,82,

20-30 >30
* (83,84)

<30
76,77,85

30-35 >35 <20
(83,85)

20-25
0

>25
(76,82)

%j

< 10-20 >20 <10 10-20 >20 <10 10-20 >20 <10 10-20 >20
(83,84) * 74,75, (82,85) * (74,75) 82,83, * (75,76,77) 82,83, (75,76,77)

76,77 84,85 84,85

<5 5-10 >10 <5 5-10 >10 <5 5-10 >10 <5 5-10 >10

(83) • (73) (75) * (74) (84) . (77,82) * (74)

<5 5-8 >8 <17 17-20 >20 <25 25-26 >26 <15 15-16 >16

(77,85) * (74,75) (77) * (75) (76) * (77) (76) * (75,85)

<11 11-12 >12 <7 7-9 >9 <4 4-5 >5 <7 7-8.5 >8.5

(84) * (75,77) (75) * (82,83,84) (77,85) * (76,82) (77) * (76,83)

<7 7-7.5 >7.5 <7 7-7.5 >7.5 <7 7-7.5 >7.5 <7 7-7.5 >7.5
- 77,83,85 - * 73,74, - (85) _ (84)

82,85

<50 50-60 >60 <50 50-60 >60 <50 50-60 >60 <50 50-s0 >50
(84) * (77,83) (76,83) 0 (82) (76) * (82-85) (75,77) * (84,83,84)

<.4 .4-.5 >.5 <.3 .3-.4 >.4 <.3 .3-.35 >.35 <.3 .3-.5 >.5

- * (75,76) - * (77,84) (85) * (73,74,76) (83,84) * (77)

<. I .1I-.2 >.2 <. I .1I-.2 >.2 <. I .1I-.2 >.2 <. I .1I-.3 >.3

- * (83,85) (77,84) • (82,85) - * 73,82,85 (76,77) * (73,74)

<.01 .01-.02 >.02 <.01 .01-.02 >.02 <.01 .01-.02 >.02 <.01 .01-.02 >.02

- * (83) - • - (82,84) * (76) (82,84) 9 (83)

Table 2-1. Summarvof Environmental Factors Ourlng and Prior to Plankton Sampling 

Environmental Februaa Ma~ August Novallber 
Factor low Middle High Law Middle High Law Middle High Law Middle High 

Flow, 1,000 cis <20 20-30 >30 <20 20-30 >30 <30 30-35 >35 <20 20-25 >25 
Year • (74,75,83) 76,82, • (83,84) 76,77,85 * (83,85) * (76,82) 

Turbldltv, NTU < 10-20 >20 <10 10-20 >20 <10 10-20 >20 <10 10-20 >20 
Year (83,84) • 74,15, (82,85) • (74,75) 82,83, • (75,76,17) 82,83, • (15,76,77) 

76,77 84,85 84,85 

Wind Speed, .... <5 5-10 >10 <5 5-10 >10 <5 5-10 >10 <5 5-10 >10 
Year (83) • (73) (75) • (74) (84) • (77,82) • (74) 

T...,erature, C <5 5~ >8 <17 17-20 >20 <25 25-26 >26 <15 15-16 >16 
Year (77,85) • (74,15) (77) • (75) (76) • (77) (76) • (75,85) 

DO, mg/l <II 11-12 >12 <7 7-9 >9 <4 4-5 >5 <7 7~.5 >8.5 
Year (84) • (75,77) (75) • (82,83,84) (17,85) • (76,82) (77) • (76,83) .. 

~ pH <7 7-7.5 >7.5 <7 7-7.5 >7.5 <7 7-7.5 >7.5 <7 7-7.5 >7.5 
Year • 77,83,85 • 73,74, • (85) • (84) 

82,85 

Alkalinity, mgll <50 50~ >60 <50 ~ >60 <50 50-60 >60 <SO 5C)...fiO >60 
Year (84) • (77,83) (76,83) • (82) (76) • (82~5) (75,77) • (84,83,84) 

Inorganic N, mg/l <.4 .4-.5 >.5 <.3 .3-.4 >.4 <.3 .3-.35 >.35 <.3 .3-.5 >.5 . 
Year • (75,76) • (77,84) (85) • (73,74,76) (83,84) • (77) 

Organic N, mgll <.1 .1-.2 >.2 <.1 .1-.2 >.2 <.1 .1-.2 >.2 <.1 .1-.3 >.3 
Year • (83,85) (77,84) • (82,85) • 73,82,85 (76,77) • (73,74) 

Diss. P, mgll <.01 .01-.02 >.02 <.01 .01-.02 >.02 <.01 .01-.02 >.02 <.01 .01-.02 >.02 
Year • (83) • (82,84) • (76) (82.84) • (83) 



Table 2-1 (Continued)

Environmental February May Auaust November
Factor Low Middle Hiah Low Middle High Low Middle HiGh Low Middle Hilah

Total P. mg/L <.03 .03-.04 >.04 <.02 .02-.03 >.03 <.02 .02-.03 >.03 <.03 .03-.04 >.04
Year - * (84) - * (76,77) - (73,76) - * (84)

Diss. C, mg/L - 1.5-2.0 >2.0 - 1.5-2 >2.0 - 2-4 - - 2-4 -
Year - (84) - - (84) (85) - (84"5) - (84,85) -

Total C, mg/L <2 2-3 >3 <1 1-2.5 >2.5 < 2-3 >3 <2 2-3 >3
Year (76,85) -_ - -_ (74,75,77) * (82,83,85) (76,84) * _

Chlorophyll a, ug/L - 4-5 6-12 1.5-3.5 1.5-5.5 >5.5 2-3 2-5 >5 1-2 3-4 5-6
Year - (83858) (84) (62) (84) (83,85) (83) (84) (82,85) (84) (83) (82,85)

*AII years except those i n low and high categories.

cc
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Table 2-1 (ContlnuadD 

Env I romaental Februaa Malt: 
factor I.OIIf Middle Hie Low Middle 

Total p. mgIl. <.03 .03-.04 >.04 <.02 .02-.03 
Vear .. (84) * 

Dlss. C. mg/L 1.5-2.0 >2.0 1.5-2 
Vear (84) (84) 

Total C, mgIl <2 2-3 >3 <I 1-2.5 
Year (76,85) .. .. 
Chlorophyll !, ug/L 4-5 6-12 1.5-3.5 1.5-5.5 
Vear (83,85) (84) (82) (84) 

*AII years except those In low and high categories • 

. __ J ... J .-j'~.J '-3 -_.1 ,1 ,--3 

&!gust Novaaber 
High Low Middle High Lew Middle Hlah 

>.03 <.02 .02-.03 >.03 <.03 .03-.04 >.04 
(76.77) it (73,76) .. (84) 

>2.0 2-4 2-4 
(85) (84-85) ,- (84,85) 

>2.5 < 2-3 >3 <2 2-3 >3 
(74,75.77) it (82,83,85) (76.84) it 

>5.5 2-3 2-5 >5 1-2 3-4 5-6 
(83,85) (83) (84) (82.85) (84) (83) (82,85) 

'.---..J ,--.1 '-J 



7 ~~1 ~ -- I~ ----I~ ~~1 -- 1 -I

0

0
2

9
LL

110
100
90
80

7O
60
50
40
30
20
I0

DAILY FL'
AQUATIC

0'

OW DURIN(
MONITORI NG ,ONG TERMING AVERAGE

(0

I
UI

0 73 74 75 76 77 78 79 80 81 82 83 84 85

Figure 2-1. Monthly Flows From Watts Bar Dam During Preoperational WBN Aquatic Monitoring.
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Figure 2-1. Monthly Flows From Watts Bar Dam During Preoperational WBN Aquatic Monitoring. 
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(40,000 cfs) with a Mean Velocity of 22 cm/s. 
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Figure 2.5. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1974.
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Figure 2.5. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach. 1974. 
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Figure 2.6. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1975. 
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Figure 2.7. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1976.
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Figure 2.7 _ Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1976. 
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Figure 2.8. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1977.
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Figure 2.8. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1977. 
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Figure 2.9. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1978.
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Figure 2.9. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1978. 
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Figure 2.10. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1979.
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Figure 2.10. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1979. 
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Figure 2.11. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1980.
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Figure 2.11. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1980. 
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Figure 2.12. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1981.
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Figure 2.12. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1981. 



A. WATTS BAR RELEASES

0 Plankton samples
6

.5.E

4.

-32

Total
Turbine

200

150 0a

100

50

0

1

0
0 AIN 30 FM 60 WI 90 Am 120 MW 150 'M 180 A' 210 I 240 SW 270 ON 300 NW 330 360

B. WATER TEMPERATURE

0 Plankton somp., pn St 10 Surface[ Dam relea .... S 10 Bottom

35

30

025

20

isCL

10L 15

I,-

5

0
0 am 30 FU 60 WA 90 An 120 uf 150 w 180 AuL 210 mU 240 8w 270 wr 300 IW 330 = 360
Eng.Lab 4/6/86 1982

Figure 2.13. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1982.
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Figure 2.13. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1982. 
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Figure 2.14. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1983.
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Figure 2.14. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1983. 



A. WATTS BAR RELEASES
7

6

.5
E
a

04
3

0
-- 3

02

h

0

15

E310

5

a

0 Plankton samples 0 Plaktonbamp.. -Total

.. Turblne
200

1SO

150
0
0
0

100

0I A A
I a I

0 0 30 *M 60 " 90 Am 120 Ow 150 , 180 AL. 210 NJ 240 sw 270 Ocr 300 330 , 360

B. WATER TEMPERATURE
'.;

0 Plankton samples
* Dar release

....... Sto 10 Sufface
Sto 10 Bottom

--- Sto 13 Surface(

At
4.

0 AN 30 fm 60 WA 90 A 120 MW 150 PJ 180 &L 210 Am 240 S, 270 OCT 300 Mov 330 Ow 360
Eng.Lab 4/6/86 1984

Figure 2.15. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1984.
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Figure 2.15. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1984. 
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Figure 2.16. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1985.
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Figure 2.16. Daily Flow and Temperature Patterns for the WBN Aquatic Monitoring Reach, 1985. 
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3.0 OTHER FACTORS POTENTIALLY AFFECTING
WATER QUALITY AND BIOLOGICAL CONDITIONS

3.1 Instream Construction

Large-scale monitoring of construction effects was not necessary

at WBN, but special monitoring was conducted during dredging operations

for the discharge diffuser and removal of the "intake plug." Generally

these activities resulted only in short-term, localized perturbations to

water quality near the plant. A summary of the monitoring carried out in

conjunction with each of these activities follows.

Diffuser Dredging--About 1,200 ms of material was removed to

install the diffuser line. Originally the expected time required for

removal of this small volume of material was three days. Although a much

longer period (March 1977-July 1977) was required, the quantity of

material removed was the same as the original estimate. The period of

diffuser dredging was extended.because of a limestone lens in the

dredging area and periods of heavy rainfall that raised pool levels.

The presence of the rock, although extending the dredging time,

probably resulted in less impact to the aquatic environment. The

fractured limestone rock (removed by line drill and shovel) contained

smaller quantities of fine particles which could be resuspended in the

water column and carried out of the dredge zone. Turbidity was observed

<75 m downstream from the dredging operation.

Intake Plug Removal--Removal of the intake plug began August 25,

1977. Riverside dredging resulted in a visible turbidity plume which
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WATER QUALITY AND BIOLOGICAL CONDITIONS 

3.1 Instream Construction 

Large-scale monitoring of construction effects was not necessary 

at WBN. but special monitoring was conducted during dredging operations 

for the discharge diffuser and removal of the "intake plug." Generally 

these activities resulted only in short-term. localized perturbations to 

water quality near the plant. A summary of the monitoring carried out in 

conjunction with each of these activities follows. 

Diffuser Dredging--About 1,200 ma of material was removed to 

install the diffuser line. Originally the expected time required for 

removal of this small volume of material was three days. Although a much 

longer period (ftarch 1911-Ju1y 1911) was required. the quantity of 

material removed was the same as the original estimate. The period of 

diffuser dredging was extended. because of a limestone lens in the 

dredging area and periods of heavy rainfall that raised pool levels. 

The presence of the rock. although extending the dredging time. 

probably resulted in less impact to the aquatic environment. The 

fractured limestone rock (removed by line drill and shovel) contained 

small~r quantities of fine particles which could be resuspended in the 

water eolumn and carried out of the dredge zone. Turbidity was observed 

<15 m downstream from the dredging operation. 

Intake Plug Removal--Removal of the intake plug began August 25. 

1971. Riverside dredging resulted in a visible turbidity plume which 
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rextended downstream along the right bank for several hundred meters. A

water quality survey was conducted at the peak of dredging activities on

r October 18, 1977. The survey confirmed that the plume was confined to a

rnarrow portion of the river. Maximum suspended solids concentration and

turbidity in this zone did not exceed 29 mg/L and 16 JTU respectively

(table 3-1). As expected, these values were higher than those upstream

from the dredging operation, but concentrations rapidly receded

downstream. Within about 700 m, suspended solids and turbidity levels

7 approached the upstream control levels.

3.2 Facility Discharzes

In addition to discharges resulting from assorted water uses at

WBN, the principal point-source discharge in this vicinity during the

preoperational period was from the Watts Bar Fossil Plant (WBF). As

noted in section 2.0, WEF was in operation during the first phase of

preoperational monitoirng 1973 to 1979, but operation ceased prior to the

second phase, 1982 to 1985. Both WBN and WBF discharges were regulated

by NPDES permits. Instream water quality monitoring, conducted as part

rof the preoperational monitoring program (see section 4.0), provided an

additional check of stream conditions relative to these discharges.

3.3 Aquatic Macrophytes

One of the most obvious changes in reservoir condition since the

initiation of WBN preoperational monitoring has been the dramatic

increase of submersed aquatic macrophytes. Similar increases occurred in

other TVA mainstream reservoirs. Although macrophyte colonization has
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extended dOVDstream along the rigbt bank tor several bundred meters. A 

water guality survey was conducted at tbe peak of dredging activities on 

October 18, 1977. Tbe survey confirmed that the plume was confined to a 

narrow portion ot the river. "aximum suspended solids concentration and 

turbidity in this zone did not exceed 29 mg/L and 16 JTU respectively 

(table 3-1). As expected, these values were bigber than tbose upstream 

from the dredging operation, but concentrations rapidly receded 

downstream. Within about 700 m, suspended solids and turbidity levels 

approached the upstream control levels. 

3.2 Facility Discharles 

In addition to discharges resulting from assorted water uaes at 

WBN. the principal point-source discbarge in this vicinity during the 

preoperational period was from the Watts Bar FOS8il Plant (WBF). As 

noted in section 2.0, WBF was in operation during the first phase of 

preoperational monitoirng 1973 to 1979, but operation ceased prior to the 

second phaae, 1982 to 1985. Both WBN and WBF discharges were regulated 

by NPDES permits. Instream water quality monitoring, conducted as part 

ot the preoperational monitoring program (see section 4.0). provided an 

additional check of stream conditions relative to these discharges. 

3.3 Aquatic "acrophytes 

One ot the most obvious cbanges in reservoir condition since tbe 

initiation of WBN preoperational monitoring has been the dramatic 

increase ot submersed aguatic macrophytes. Similar increases occurred in 

other TVA mainstream reservoirs. Although macropbyte colonization has 
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been limited in the immediate vicinity of WBN, total acreage infested in

Chickamauga Reservoir has increased about seven-fold since the

mid-1970's. In 1985, 16 percent (5,600 acres) of the total reservoir

area was colonized, primarily by exotic species (Eurasian watermilfoil,

Myriophbllum spicatum; spinyleaf naiad, Najas minor; and southern naiad,

Nalas quadalupenis) (Burns et al. 1986). These species have become

established in overbank and shallow areas of the reservoir and often

create reservoir-use conflicts. Control measures are necessary in areas

around recreation and public access sites, lakeshore development, and

industrial water intakes. Control activities have entailed an integrated

approach using reservoir drawdown and herbicide applications.

Dense aquatic woods have been implicated in water quality

deterioration (temperature and dissolved oxygen) in localized areas,

altering fish distribution and standing stocks, and changing flow

patterns and silt deposition in reservoirs. Although similar conditions

have not occurred in the immediate vicinity of WBN, possible impacts

relative to monitoring and evaluation of reservoir-wide conditions are

recognized. Various aspects of the impact of aquatic macrophytes have

been addressed in the SQN aquatic monitoring program (TVA 1986).

7
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been limited in the immediate vicinity of WIN, total acreage infested in 

Chickamauga Reservoir has increased about seven-fold since the 

mid-1970's. In 1985, 16 percent (5,600 acres) of the total reservoir 

area was colonized, primarily by exotic species (Burasian watermilfoil, 

Kxriophxllum spicatum; spinyleaf naiad, Najas minor; and southern naiad, 

Najas quadalupenis) (Burns et al. 1986). These species have become 

established in overbank and shallow areas of the reservoir and often 

create reiervoir-use conflicts. Control measures are necessary in areas 

around recreation and public access sites, lakeshore development, and 

industrial water intakes. Control activities have entailed an integrated 

approach using reservoir drawdown and herbicide applications. 

Dense aguatic weeds have been implicated in water quality 

deterioration (temperature and dissolved oxygen) in localized areas, 

altering fish distribution and standing stocts, and changing flow 

patterns and silt deposition in reservoirs. Although similar conditions 

have not occurred in the immediate vicinity of WIN, possible impacts 

relative to monitoring and evaluation of reservoir-wide conditions are 

recognized. Va~ious aspects of the impact of aquatie macrophytes 

been addressed in the SQN aquatic monitoring program (IVA 1986). 
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Table 3-1. Water Quality Survey During Dredging from
Watts Bar Nuclear Plant, October 1977.

Intake Plug Removal,

Location: Location: Suspended
Tennessee- % From Depth Solids Turbidity
River Mile L. Bank Meters m&/L JTO

528.2

527.95

Control Station

Dredging Zone

240 meters below
dredging zone

95

50

95

80

527.8 95

80

0.3
1.5
0.3
1.5
5.0

0.3
1.5
0.3
1.5
5.0

0.3
1.5
0.3
1.5
5.0

0.3
1.5
0.3
1.5
5.0

0.3
1.5
0.3
1.5
5.0

0.3
1.5
0.3
1.5
5.0

7
13

9
8
9

29
28

7
8
8

18
25

17
21

15
18

11

13
7
9
8

7.0
7.3
7.4
7.8
6.5

16
16

7.2
7.2
7.3

9.0
15

7.1
7.3
4.7

10
12

6.4
5.8
7.2

9.0
10

6.1
6.7
6.8

527.63

527.5

527.12

515 meters below
dredging zone

725 meters below
dredging zone

1,335 meters below
dredging zone

95

50

95

70

95

50

8.0
7.8
6.5
7.1
6.0

LJ9
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i l'able 3-1. Water Quality Survey During Dredgin& from Intake Plug Removal, 
t Watts Bar Nuclear Plant, October 1977. 

r Location: Location: Suspended 

l l'ennessee . " From Depth Solids l'urbidity 
River IUle L. Bant lIatars giL Jl'U 

r 528.2 Control Station 95 0.3 7 7.0 
1.5 13 7.3 

50 0.3 9 7.4 

r 1.5 8 7.8 
5.0 9 6.5 , 

r 527.95 Dredging Zone 95 0.3 29 16 
1.5 28 16 

80 0.3 7 7.2 
1.5 8 7.2 

r 5.0 8 7.3 
I 

527.8 240 meters below 95 0.3 18 9.0 

r" dredging zone 1.5 25 15 

\ 80 0.3 7.1 
1.5 7.3 
5.0 4.7 r 527.63 515 meters below 95 0.3 17 10 

dredging zone 1.5 21 12 

r 50 0.3 6.4 
1.5 5.8 
5.0 7.2 

r 527.5 725 meters below 95 0.3 15 9.0 
\ dredging zone 1.5 18 10 

70 0.3 6.1 
i 1.5 6.7 
I 5.0 6.8 , 

r 527.12 1,335 meters below 95 0.3 11 8.0 
dredginr. zone 1.5 13 7.8 

50 0.3 7 6.5 
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1.5 9 7.1 

! 5.0 8 6.0 

f"'" 
! 
f""I 
[ 

i 

F'" 
! 

F" 
\ ~9 

i 
i 



4.0 INSTREAN WATER QUALITY

The Tennessee River in the vicinity of WBN is presently

classified by the State of Tennessee as an "effluent limited" stream,

where stream standards are met and there are no significant sources of

pollution (Tennessee, 1978). In this classification, stream standards

are met through secondary treatment for municipalities and best

practicable treatment for industries. The Tennessee River from mile

496.5 (2.9 miles downstream from the mouth of the Hiwassee River in

Chickamauga Reservoir) to mile 532.1 (near the Piney River embayment in

Watts Bar Reservoir) has been classified as suitable for all water

uses--domestic, industrial, fish and aquatic life, recreation,

irrigation, livestock watering, wildlife, and navigation (Tennessee,

1983). Water quality criteria and standards for the protection of

aquatic life and human health are presented in table 4-1.

The following section summarizes results of the quarterly

preoperational instream water quality monitoring program conducted near

WBN from August 1973 to November 1977 and May 1982 to February 1986.

Data collected during the 1973-77 period have been summarized previously

(TVA, 1980b) but are again included as part of this report.

4.1 Materials and Methods

Field--The WBN quarterly preoperational water quality monitoring

program is sunmarized in table 4-2. Horizontal locations at each river

mile were selected to coincide with the primary river channel. Where two

horizontal locations are given for a particular river mile, both
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r
locations (except for TRN 532.1) are within the main Tennessee River

channel. (At TRM 532.1, the two horizontal locations are over original

F river channels that once were separated by an island. The island is now

Funderwater.) Water quality data were collected quarterly during the

August 1973 to November 1977 and Nay 1982 to February 1986 sampling

surveys. Surveys were scheduled as much as possible so that winter

collections were made in February, spring collections in Nay, summer

collections in August, and autumn collections in November.

Prior to 1976, in situ full stratum measurements of only

temperature and dissolved oxygen (DO) were made at all stations. Full

stratum measurements of pH and conductivity in addition to temperature

and DO have been made regularly since February 1976.

Since 1976, water quality data (nutrients) were obtained to

support assessment of biological data at 7 of the 12 water quality

monitoring stations (see figure 5-1). Prior to 1976, only TRE 527.4 was

rsampled for a comprehensive set of parameters including nutrients.

During 1976-77, biological support water quality samples were collected

at depths of 1.0, 3.0, and 5.0 m and during 1982-86 at depths of 0.3,

1.0, 3.0, and 5.0 m. These samples were poured from the same subsurface

water sample as the replicate phytoplankton samples.

Since August 1973, a more complete set of chemical parameters

were determined at TRM 527.4; and starting in February 1984, some of

these extra chemical parameters were collected at TRIs 529.5, 528.0,

and 518.0.
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locatioDs (azcept tor TRR 532.1) are within the main Tennesaee River 

channel. (At TIK 532.1, the two horizontal locations are over origlnal 

river channels that once were separated by an island. The island is now 

underwater.) Water guality data were collected quarterly during the 

August 1913 to November 1917 and Kay 1982 to February 1986 sampling 

surveys. Surveys were scheduled as much as possible so that winter 

collections were made in February, spring collections in Kay. summer 

collections in August, and autumn collections in November. 

Prior to 1976, in situ full stratum measurements of only 

temperature and dissolved ozygen (DO) were made at all stations. Full 

stratum measurements of pH and conductivity in addition to temperature 

and DO bave been made regularly since February 1916. 

Since 1976, water guality data (nutrients) were obtained to 

support assessment of biological data at 7 of the 12 water quality 

monitoring stations (see figure 5-1). Prior to 1916, only TIK 527.4 was 

sampled for a comprehensive set of parameters including nutrients. 

During 1976-77, biological support watar quality samples were collected 

at depths of 1.0, 3.0, and 5.0 m and during 1982-86 at depths of 0.3, 

1.0, 3.0, and 5.0 m. These samples were poured from the same subsurface 

water sample as the replicate phytoplankton samples. 

Since August 1973. a more complete set of chemical parameters 

were determined at TRR 527.4; and starting in February 1984, some of 

these eztra chemical parameters were collected at TlKs 529.5, 528.0, 

and 518.0. 
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During the period from August 1973 to February 1986, the

stations sampled and parameters measured have changed somewhat. Table

4-2 shows a summary of data collected. Appendix 4-A lists all measured

water quality data and provides the most comprehensive list of stations

sampled and parameters measured.

Laboratory--Analytical and sample preservation methods currently

used for chemical water quality characterizations are shown in

appendix 4-B. The referenced laboratory methods are the preferred TVA

methods, which are approved by EPA. The Laboratory Branch may

occasionally use other EPA-approved laboratory methods. It should be

noted that since the initiation of sampling, analytical and preservation

techniques have improved and that samples collected earlier in the

sampling period may not have been preserved or analyzed by the method

listed In appendix 4-B. The methods used, however, were methods approved

by EPA at the time of sampling.

Water quality measurements determined in the field were

temperature, DO, pH, conductivity, and alkalinity. "Biological support"

water quality samples were analyzed for organic nitrogen. ammonia,

nitrogen, nitrate plus nitrite nitrogen, total and dissolved phosphorus,

and total and dissolved organic carbon. Other chemical and physical

measurements included turbidity, 5-day biochemical oxygen demand (BOD),

chemical oxygen demand (COD), total nonfiltrable residue (total solids),

dissolved residue (total dissolved solids), calcium, magnesium, sodium,

potassium, chloride, sulfate, dissolved silica, aluminum, arsenic.

barium, beryllium, boron, cadmium, chromium, copper, total and dissolved

ferrous iron, lead, lithium, total and dissolved manganese, mercury,

nickel, selenium, silver, titanium, and zinc.
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stations sampled and parameters measured have cbanged somewbat. Table 

4-2 sbows a summary of data collected. Appendix 4-A lists all measured 

water quality data and provides the most comprehensive list of stations 

sampled and parameters measured. 
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nitrogen, nitrate plus nitrite nitrogen, total and dissolved pbosphorus, 

and total and dissolved organic carbon. Other chemical and physical 

measurements included turbidity, 5-day biochemical oxygen demand (BOD), 

chemical oxygen demand (COD), total Donfiltrable residue (total solids). 

dissolved residue (total dissolved solids), calcium, magnesium, sodium, 
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K Data AnalYsis--All water quality data were entered into the EPA

water quality data STOrage RETrieval (STORET) system and are available

from TVA's Data Services Branch. All data reduction and statistical

evaluation procedures used standard statistical routines available

through the STORET system. Many data inferences and interpretations

came from an investigation of simple plots of data over depth or time.

Determinations of statistical differences among stations and different

sampling periods were made using Duncan's Multiple Range Test in

conjunction with an analysis of variance.

74.2 Results and Discussion

The quarterly preoperational data collected from August 1973 to

r' February 1986 are summarized in appendix 4-C. Similar statistics for

the same period, but based on the season or quarter, are presented in

appendix 4-D. Statistics in appendices 4-C and 4-D combine depth, and

thus vertical differences in parameters that may exhibit stratification

are not apparent. Therefore, care must be exercised in comparing within

and between tables. The raw data used to determine the above described

statistics are tabulated in appendix 4-A.

The major factor influencing the water quality of the Tennessee

River in the vicinity of WBN (TRW 528) is the flow and quality of

releases from Watts Bar Dam. These releases generally inhibit

stratification and establishment of a strong thermocline so that the

water column is usually well mixed in the main channel. This is

especially true for the six river mile stations sampled below Watts Bar

Dam (TRM. 529.5 to 496.5). The two stations at TRW 532.1 (above Watts
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Data Analysis--All water quality data were entered into the EPA 

water quality data STOrage RETrieval (STORET) system and are available 

from TVA's Data Services Branch. All data reduction and statistical 

evaluation procedures used standard statistical routines available 

through the STORIT system. Kany data inferences and interpretations 

came from an inv~sti,ation of simple plots of data over depth or time. 

Determinations of statistical differences among stations and different 

sampling periods were made using Duncan's Kultip1e Range Test in 

conjunction with an analysis of variance. 

4.2 Results and Discussion 

The quarterly preoperational data collected from August 1973 to 

February 1986 are summarized in appendix 4-C. Similar statistics for 

the same period, ~ut based on the season or quarter, are presented in 

appendix 4-D. Statistics in appendices 4-C and 4-D combine depth, and 

thus vertical differences in parameters that may exhibit stratification 

are not apparent. Therefore, care must be exercised in comparing within 

and between tables. The raw data used to dete~ine the above described 

statistics are tabulated in appendix 4-A. 

The major factor influencing the water quality of the Tennessee 

River in the vicinity of WBN (TIK 528) is the flow and quality of 

releases from Watts Bar Dam. These releases generally inhibit 

stratification and establishment of a strong thermocline so that the 

water column is usually well mixed in the main channel. This is 

especially true for the six river mile stations sampled below Watts Bar 

Dam (TRKs 529.5 to 496.5). The two stations at TIK 532.1 (above Watts 
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Bar Dam) both show fairly strong stratification during some months of the

year. This stratification is not, however, as strong as that observed in

some of TVA's tributary storage reservoirs.

Dissolved Oxygen--While water quality in the vicinity of WBN

largely reflects that released from Watts Bar Dam, these releases also

obviously reflect the quality of water which flows into Watts Bar

Reservoir from upstream dam releases and from the drainage area around

Watts Bar, together with the effect of waste discharges, natural

reaeration and other factors. With respect to DO, this parameter is

affected by the upstream tributary reservoir releases from Cherokee and

Douglas. These reservoirs stratify during the sunmer months (i.e., May

through September) and release low DO water which, although reaerated as

it travels down to Watts Bar Dam, still has some effect on DO

concentrations in the Watts Bar Dam tailwaters. DO concentrations in the

Watts Bar Dam tailwaters have been measured on a weekly basis (roughly)

since 1960. Therefore, while these data were not specifically part of

the WBN preoperational monitoring program, an evaluation of the data

collected at the dam from 1973 through 1985 was conducted. These data,

having been collected weekly rather than quarterly as were the preopera-

tional data, provide a much more accurate picture of DO concentrations in

the vicinity of WBN, especially because the dam is only 2.0 miles

upstream from the WBN diffuser (TRW 528).

Table 4-3 sumumarizes the occurrence of low DO levels (e.g.,

below the State standard of 5.0 mg/L) at Watts Bar Dam. As shown

therein, DO measurements of less than 5.0 mg/L have occurred quite

frequently over the past thirteen years as, on the average, the DO was
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r
F' less than 5.0 in about 37 percent of the measurements made during May

through September of 1973-85. Furthermore, DO levels in the Watts Bar

tailrace do not appear to be improving in the 1980s because the average

rpercent of DO values less than 5.0 during May through September was about

51 percent during 1980-85, with 1985 being the worst year of all at 81

percent. The year 1985 reflects the effect of the extreme drought which

began in June of 1984 and continues in 1986. The lack of rainfall

resulted in lower than normal flows during 1985 and the resultant longer

rdetention times caused the water impounded in the reservoir to become

more oxygen-deficient than usual.

In summary, DO concentrations below 5.0 mg/L are fairly common

during the summer months in the Watts Bar Dam tailrace, and are more

F' frequent during low flow years such as 1985. Discussion of the data

Mcollected specifically for the WBN preoperational monitoring program is

presented below.

February--February DO profiles showed little or no surface to

bottom variation with all stations indicating well mixed conditions.

With the exception of two of the river mile stations sampled during 1974,

all DO measurements made on the Tennessee River during the preoperational

period fall between 9.0 and 14.0 mg/L. The atypical DO observed on

February 12, 1974 occurred at TRE 532.1 (37 and 85 percent horizontal

locations) and at TRM 496.5 (57 percent horizontal location). DO values

P over these three profiles ranged from 2.8 to 10.0 mg/L. The reason for

these low DO values is unknown as DO concentrations on this day in the

dam tailrace and other locations sampled were in the range of 10.0 to

11.0 mg/L. The mean DO concentration at all stations over all years was

11.6 mg/L (306 observations).
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less than 5.0 in about 37 percent of the measurements made during Kay 

through September of 1973-85. Furthermore, DO levels in the Watts Bar 

tailrace do not appear to be improving in the 1980s because the average 

percent of DO values less than 5.0 during Kay through September was about 

51 percent during 1980-85, with 1985 being the worst year of all at 81 

percent. The year 1985 reflects the effect of the extreme drought which 

began in June of 1984 and continues in 1986. The lack of rainfall 

resulted in lower than normal flows during 1985 and the resultant longer 

detention times caused the water impounded in the reservoir to become 

more oxygen-deficient than usual. 

In summary, DO concentrations below 5.0 me/L are fairly common 

during the summer months in the Watts Bar Dam tailrace, and are more 

frequent during low flow years such as 1985. Discussion of the data 

collected specifically for the WBN preoperational monitoring program is 

presented below. 

FebruarY--February DO profiles showed little or no surface to 

bottom variation with all stations indicating well mixed conditions. 

With the exception of two of the river mile stations sampled during 1974, 

all DO measurements made on the Tennessee River during the preoperational 

period fall between 9.0 and 14.0 mg/L. The atypical DO observed on 

February 12, 1974 occurred at TRK 532.1 (37 and 85 percent horizontal 

locations) and at TRK 496.5 (57 percent horizontal location). DO values 

over these three profiles ranged from 2.8 to 10.0 mg/L. The reason for 

these low DO values is unknown as DO concentrations on this day in the 

dam tailrace and other locations sampled were in the range of 10.0 to 

11.0 mg/L. The mean DO concentration at all stations over all years was 

11.6 me/L (306 observations>. 
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May--Nay DO profiles at the Chickamauga Reservoir stations

showed surface to bottom variations from year to year and over the

stations downstream from Watts Bar Dam. Most of these DO values fall

within the 7.0 to 9.0 mg/L range; however, occasional values less than

the 5.0 mn/L standard were observed. These were generally at depths

greater than 5 feet. During 1975, an exception, most profiles showed DO

values in the 6.0 to 7.8 mg/L range. DO profiles measured at TRN 532.1

(Watts Bar Reservoir) showed 2.0 to 5.0 .g/L variations from surface to

the bottom (about 20-m). Surface DO was usually within the 9.0 to 11.0

mg/L range and bottom DO within the 5.5 to 7.5 range. There was seldom

any strong ozycline with DO declining at one rate over the entire depth.

August--August DO profiles at all stations below Watts Bar Dam

usually showed less than 1.0 mg/L in top to bottom differences and most

DO measurements were found to be between 3.0 and 6.0 mg/L. Consistent

with the Watts Bar Dam tailrace DO data discussed above, DO concen-

trations below 5.0 mg/L were coion during the August surveys. An

average of 46 percent of the August measurements at the 5-foot depth were

less than 5.0 mg/L (see table 4-4). The largest variation in top to

bottom DO during this study period was found in August at TRM 532.1 in

Watts Bar Reservoir. Typically, surface DO was between 8.0 and 12.0 mg/L

and bottom DO between 1.0 and 4.0 mg/L with the ozycline in the 3.0 to

7.0-m zone. An exception was 1977 when surface DO at both TRW 532.1

stations was near 5.0 mg/L; the bottom DO was near 1.0 mg/L, lower than

other years' observations. Conseguently, DO at the Chickamauga Reservoir

stations were also lower in 1977.

4G

Kay--Ka, DO profiles a~ the Chickamauga Reservoir stations 

sbowed surface to bottom variations from year to year and over the 

stations downstream from Watts Bar Dam. lost of these DO values fall 

within the 7.0 to 9.0 me/L range, however, occasional values less than 

the 5.0 me/L standard were observed. these were ,enerally at depths 

greater than 5 teet. During 1975, an exception, most profiles sbowed DO 

values in the 6.0 to 7.8 me/L range. DO profiles measured at tRK 532.1 

(Watts Bar Reservoir) showed 2.0 to S.O mg/L variations trom surface to 

the bottom (about 20-m). Surface DO was usually within the 9.0 to 11.0 

me/L range and bottom DO witbin the 5.5 to 7.5 range. tbere was seldom 

any strong ozycllne with DO declining at one rate. over the entire depth. 

August--August DO profiles at all stations below Watts Bar Dam 

usually showed less than 1.0 mg/L in top to bottom differences and most 

DO measurements were found to be between 3.0 and 6.0 maIL. CODsistent 

with the Watts Bar Dam tailrace DO data discussed above, DO CODcen-

trations below 5.0 mg/L were common during the August surveys. An 

average of 46 percent of the August measurements at the 5-foot depth were 

less than 5.0 maiL (see table 4-4). the largest variation in top to 

bottom DO during this study period was found in August at tRK 532.1 in 

Watts Bar Reservoir. typically, surface DO was between 8.0 and 12.0 maIL 

and bottom DO between 1.0 and 4.0 maiL with the oxycllne in the 3.0 to 

7.0-m zone. An exception was 1977 when surface DO at both tlK 532.1 

stations was near 5.0 me/Li the bottom DO was near 1.0 me/L, lower than . ~ 

other years l observations. ConseQuently, DO at the Chickamauga Reservoir 

stations were also lower in 1977. 
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r
F November--Similar to February, DO profiles in November showed

little surface to bottom differences (usually less than 1.0 mg/L) at any

station other than at TRM 532.1. Most DO values were between 7.0 and

r10.0 mg/L. During 1977. the lowest November, DO values ranged from 6.0

to 7.0 mg/L.

r Alkalinity and pH--The State of Tennessee water quality criteria

specify that pH shall be within a range of 6.0 to 9.0 for waters used

r for domestic raw water supply, industrial water supply, recreation,

irrigation, livestock watering, and wildlife (Tennessee, 1982). The

criterion used for fish and aquatic life is within a range of 6.5 to 8.5

(Tennessee, 1982). Values for pH outside of the less stringent criteria

were observed 14 times out of a total of 1,117 pH observations during the

rpreoperational monitoring period. All 14 criteria exceedances occurred

during August 1983 at TRN 532.1. In 12 of the 14 instances, the upper pH

limit was exceeded in the top five meters. These high pH values were

nprobably related to phytoplankton production in the surface waters. The

remaining two exceedances were questionable measurements of 3.0 and 4.6

near the bottom at this same station.

Total alkalinity measurements (4,805) during the preoperational

Fmonitoring period ranged from 26 to 81 mg/L as CaCO3 with a mean of

r 56.2 mg/L, indicating a moderate buffering capacity.

February--Values of pH observed during February ranged from 6.3

r to 8.0. Other than one value of 6.3 observed near the bottom at TIM

496.5 (57 percent horizontal location), all values were within the

accepted range (6.5 to 8.5) for fish and aquatic life. Most pH profiles,

including those at TRM 532.1, showed less than 0.2 pH unit differences
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November--Similar to February. DO profiles in November showed 

little surface to bottom differences (usually less than 1.0 mg/L) at any 

station other than at IRK 532.1. Host DO values were between 7.0 and 

10.0 mg/L. During 1977. the lowest November. DO values ranged from 6.0 

to 7.0 mg/L. 

Alkalinity and pH--Tbe State of Tennessee water quality criteria 

specify that pH sball be within a range of 6.0 to 9.0 for waters used 

for domestic raw water supply. industrial water supply, recreation, 

irrigation, livestock watering, and wildlife (Tennessee. 1982). The 

criterion used for fisb and aquatic life is within a range of 6.S to 8.S 

(Iennessee. 1982). Values for pH outside of the less stringent criteria 

were observed 14 times out of a total of 1,117 pH observations during the 

preoperational monitoring period. All 14 criteria exceedances occurred 

during August 1983 at TRK 532.1. In 12 of the 14 instances. the upper pH 

limit was exceeded in the top five meters. Ihese high pH values were 

probably related to phytoplankton production in the surface waters. Ihe 

remaining two exceedances were questionable measurements of 3.0 and 4.6 

near the bottom at this same station. 

Total alkalinity measurements (4.805) during the preoperational 

monitoring period ranged from 26 to 81 mg/L as CaC03 witb a mean of 

56.2 mg/L. indicating a moderate buffering capacity. 

February--Values of pH observed during February ranged from 6.3 

to 8.0. Other than one value of 6.3 observed near the bottom at IRK 

496.5 (57 percent horizontal location). all values were witbin the 

accepted range (6.5 to 8.5) for fish and aquatic life. Kost pH profiles. 

including those at TRK 532.1. showed less than 0.2 pH unit differences 
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from surface to bottom. Total alkalinity measurements during February .

surveys ranged from 44 to 64 mg/L as CaCO3 and averaged 54.6 mg/L. The

mean alkalinity values for each station (all depths and February's

combined) were statistically (0.05 level) indistinguishable from each

other with most variation being observed between years.

Nay--All pH observations, except for some near-surface

measurements made in 1982 at TR/ 532.1, fell within the 6.5 to 8.5

range. Host pH profiles measured below Watts Bar Dam showed differences

from surface to bottom of less than 0.2 pH units. Profiles of pH at TRN

532.1 (Watts Bar Reservoir) showed a consistent surface to bottom

variation often more than 1.0 pH unit difference with higher values near

the surface (probably associated with phytoplankton productivity).

Alkalinity ranged from 26 to 70 mg/L as CaCO3 with a mean of 54.7

mg/L. Surface to bottom variations were relatively small, ranging from 0

to 19 mg/L and averaging 3.4 mg/L. The maximum range occurred at TRW

506.6 in 1977. 7'

August--Except for the aforementioned August 1983 pH profiles

measured at TRW 532.1, all values were between 6.2 and 8.5 pH units.

Similar to observations in April, profiles downstream from Watts Bar Dam

showed little surface to bottom differences with most less than 0.2 pH 7
units. Profiles in Watts Bar Reservoir typically exhibited surface to

bottom variations near 1.0 pH unit. Except for 1983, typical profiles

had pH values near 8.0 at the surface and 7.0 at 20 m. August alkalinity

values ranged from 35 to 81 mg/L as CaCO3 and averaged 58.8 mg/L (90

percent of the observations fell within the range of 47 to 73 mg/L).
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from surface to bottom. Total alkalinity measurements during February 

surveys ranged from 44 to 64 mg/L as caC03 and averaged 54.6 me/L. The 

mean alkalinity values for eaeh station (all depths and February's 

combined) were statistically (0.05 level) indistinguishable from each 

other with most variation being observed between years. 

Kay--All pH observations. except for some near-surface 

measurements made in 1982 at TRK 532.1. fell within the 6.5 to 8.5 

range. Bost pH profiles measured below Watts Bar Dam showed differences 

from surfaee to bottom of less than 0.2 pH units. Profiles of pH at IRK 

532.1 (Watts Bar Reservoir) showed a consistent surface to bottom 

variation often more than 1.0 pH unit difference with higher values near 

the surface (probably assoeiated with phytoplankton productivity). 

Alkalinity ranged from 26 to 70 mg/L as CaC03 with a mean of 54.7 

mg/L. Surface to bottom variations were relatively small. ranging from 0 

to 19 mglL and averaging 3.4 me/L. Ihe maximum range occurred at TRK 

506.6 in 1977. 

August--Except for the aforementioned August 1983 pH profiles 

measured at TRK 532.1. all values were between 6.2 and 8.5 pH units. 

Similar to observations in April. profiles downstream from Watts Bar Dam 

showed little surface to bottom differences with most less than 0.2 pH 

units. Profiles in Watts Bar Reservoir typically exhibited surface to 

bottom variations near 1.0 pH unit. Except for 1983. typical profiles 

had pH values near 8.0 at the surface and 7.0 at 20 m. August alkalinity 

values ranged from 35 to 81 mg/L as CaC03 and averaged 58.8 mg/L (90 

percent of the observations fell within the range of 47 to 73 mg/L). 
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November--Values for pH ranged from 6.3 to 9.1 pH units.

Excluding these two extreme values, the remaining 299 values ranged from

7.0 to 8.3. Most profiles measured, including those at TEN 532.1 in

Watts Bar Reservoir, exhibited surface to bottom variations of 0.2 pH

units or less. Profiles of alkalinity at any one river mile within any

one year were similar to other profiles. Again, surface to bottom

variations were small. Overall, November alkalinities ranged from 39 to

69 mg/L as CaCO3 and averaged 56.8 mg/L.

Turbidity--Seasonal light conditions are governed by ambient

solar radiation, water transparency, and vertical mixing. Turbidity was

low (less than 10 Jackson turbidity units [JTU]) for all measurements in

1976, but all other years showed one or more winter/spring values greater

than 10 JTU and usually above 20 JTU. The maximum turbidity was observed

in March of 1973 with a value of 60 JTU.

February--Turbidity in February at the seven Tennessee River

stations (except for TRW 529.9) ranged from 4.1 to 20 JTU and averaged

8.3 JTU. This corresponds to a one-percent light penetration depth range

of 7.3 to 1.5 m and an average of 3.67 m. The February mean turbidity

for any station was not significantly different from any other February

station mean.

May--Slightly less than February, May turbidity values ranged

from 3.2 to 15 JTU and averaged 7.7 JTU. This corresponds to a

one-percent light penetration depth range of 9.4 to 2.0 m and an average

of 3.9 m. These values were based primarily on measurements at TRW

529.4.
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November--Values tor pH ranged from 6.3 to 9.1 pH units. 

Excluding these two extreme values, the remaining 299 values ranged from 

7.0 to 8.3. Most proti1es measured, ine1uding those at TRK 532.1 in 

Watts Bar Reservoir, exhibited surtaee to bottom variations of 0.2 pH 

units or less. Proti1es of alkalinity at anyone river mile within any 

one year were similar to other profiles. Again, surface to bottom 

variations were small. Overall, November alkalinities ranged from 39 to 

69 IlI&/L as CaC03 and averaged 56.B IlI&/L. 

TurbiditY--Seasonal light conditions are governed by ambient 

solar radiation, water transparency, and vertical mixing. Turbidity was 

low (less than 10 Jackson turbidity units [JTU) for all measurements in 

1976, but all other years showed one or more winter/spring values greater 

than 10 JTU and usually above 20 JTU. The maximum turbidity was observed 

in Karch of 1973 with a value of 60 JTU. 

February--Turbidity in February at the seven Tennessee River 

stations (except for TRK 529.9) ranged from 4.1 to 20 JTU and averaged 

B.3 JTU. This corresponds to a one-percent light penetration depth range 

of 7.3 to 1.5 m and an average of 3.67 m. The February mean turbidity 

for any station was not significantly different from any other February 

station mean. 

Kay--S1ight1y less than February, Kay turbidity values ranged 

from 3.2 to 15 JTU and averaged 7.7 JTU. This corresponds to a 

one-percent light penetration depth range of 9.4 to 2.0 m and an average 

of 3.9 m. These values were based primarily on measurements at TRK 

529.4. 
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August--Becoming more transparent, August turbidity ranged from

3.2 to 10 JTU and averaged 7.0 JTU. This corresponds to a one-percent

light penetration depth of 9.4 to 3.0 m and an average of 4.3 m. Again

the majority of measurements were made at TR7 527.4, but the few

measurements at TRW 496.5 did not differ significantly. Two observations

at TRII 518.0 averaged 10 JTU, which was statistically (significant at

0.05 level) different from the 6.0 JTU mean at TRW 496.5 and the 6.8 JTU

mean at TRN 527.4.

November--November observations of turbidity were the lowest of

the four seasons, ranging from 2.2 to 10 JTU and averaging 6.2 JTU. This

corresponds to a one-percent light penetration depth of 13.6 to 3 m and

an average of 4.8 m. All but one of twenty-five turbidity measurements

made In November were at TRl 527.4.

Nutrients--Nutrients analyzed during the preoperational period

included organic, ammonia, and nitrate plus nitrite forms of nitrogen,

total and dissolved phosphorus, and total organic carbon (TOC).

Over all years and all stations the following values were
A,

observed.

Kean SD Minimum Maximum

Org-N, mg/L 0.174 0.126 0.01 1.65

NHx-N, mg/L 0.055 0.046 0.01 0.43

.NOI-N, mg/L 0.338 0.256 0.01 3.50

Total P, mg/L 0.026 0.010 0.01 0.08

Dissolved P. mg/L 0.013 0.006 0.01 0.07

TOC, mg/L 2.6 1.2 1 15

Comparing these values to the applicable standards listed in

table 4-1, all nitrate (NO3 ) values were well below the 10 mg/L

50

August--Becoming more transparent, August turbidity ranged trom 

3.2 to 10 JTU and averaged 7.0 JIU. Ihis corresponds to a one-percent 

light penetration depth ot 9.4 to 3.0 m and an averase of 4.3 m. Again 

the majority of measurements were made at IRK 527.4, but the few 

measurements at IRK 496.5 did not differ significantly. Two observations 

at IRK 518.0 averaged 10 JTU, wbich was statistically (significant at 

0.05 level) different trom the 6.0 JIU mean at IRK 496.5 and the 6.8 JIU 

mean at IRK 527.4. 

November--November observations of turbidity were tbe lowest of 

the four seasons, ranging from 2.2 to 10 JIU and averaging 6.2 JIU. Ihis 

corresponds to a one-percent lisbt penetration depth of 13.6 to 3 m and 

an average of 4.8 m. All but one of twenty-rive turbidity measurements 

made in November were at XIK 527.4. 

Nutrients--Nutrients analyzed during the preoperational period 

included organic, ammonia, and nitrate plus nitrite forms of nitrogen, 

total and dissolved phosphorus, and total orsanic carbon (TOC). 

Over all years and all stations the following values were 

observed. 

lie an ..mL lIinimum lIaximum 

Org-N, mg/L 0.174 0.126 0.01 1.65 

NBI-N, mg/L 0.055 0.046 0.01 0.43 

NOI-N. mg/L 0.338 0.256 0.01 3.50 

Iotal P, mg/L 0.026 0.010 0.01 0.08 

Dissolved P, mg/L 0.013 0.006 0.01 0.07 
TOC, mg/L 2.6 1.2 1 15 

Comparing these values to the applicable standards listed in 

table 4-1, all nitrate (N03) values were well below the 10 mg/L 
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F'
drinking water standard. Also, all anmmonia (NH3 ) values were below the

aquatic life criterion.

February--Observed means and ranges for the various nutrients

were as follows.

Kean SD Minimum Maximum

Org-N, mg/L 0.158 0.106 0.01 1.53
MNR -N, mg/L 0.041 0.030 0.01 0.12

NO x-N, mg/L 0.476 0.100 0.38 1.30

Total P, mg/L 0.033 0.013 0.01 0.08

Dissolved P, mg/L 0.017 0.009 0.01 0.07

TOC, mg/L 2.32 0.54 1.4 4.5

Organic nitrogen values in 1983 at all stations were generally

greater than those observed in other years with most values greater than

0.2 mg/L. Also, when combining organic nitrogen data over years, a trend

was observed by river mile with downstream stations showing slightly

lower values than those upstream. The following presents the results of

Duncan's Multiple Range Test at the 0.05 level. River miles connected by

a horizontal line were found to have mean organic nitrogen values statis-

tically indistinguishable from each other. All three stations located

pabove the WBN discharge point were higher than any of the four downstream

stations.

River mile 528.0a 5 3 2 . 1 a 529.5a 527.4 496.5 518.0 506.6

Mean Org-N 0.223a 0.192a 0 .18 6 a 0.153 0.136 0.129 0.103
(mg/L)

a. Upstream from WBN discharge.
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drinking water standard. Also, all ammonia (N83) values were below the 

aQuatic life criterion. 

February--Observed means and ranges for the various nutrients 

were as follows. 

I!!!!L ~ lIinimum lIaximum 

Org-N, ID&/L 0.158 0.106 0.01 1.53 

NH -N, ID&/L 0.041 0.030 0.01 0.12 x 
NO -N, ID&/L 0.476 0.100 0.38 1.30 x 
Total P, mg/L 0.033 0.013 0.01 0.08 

Diasolved p. mg/L 0.017 0.009 0.01 0.07 

TOe, ID&/L 2.32 0.54 1.4 4.5 

Organic nitrogen values in 1983 at all stations were generally 

greater than those observed in other years with most values greater than 

0.2 mg/L. Also, when combining organic nitrogen data over years, a trend 

was observed by river mile with downstream stations showing slightly 

lower values than those upstream. The following presents the results of 

Duncan's Multiple Range Test at the 0.05 level. River miles connected by 

a horizontal line were found to have mean organic nitrogen values statis-

tieally indistinguishable from each other. All three stations located 

above theWSN discharge point were higher than any of the four downstream 

stations. 

River mile 

lIean Org-N 
(mg/L) 

528.0a 532.1a 529.Sa 527.4 496.5 518.0 506.6 

0.223a 0.192a 0.186a 0.153 0.136 0.129 0.103 

a. Upstream from WBN discharge. 
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Ammonia nitrogen showed an opposite trend, with all three

upstream stations averaging less than the averages for the four

downstream stations. These differences were, however, statistically

indistinguishable at the 0.05 level. The maximum mean was found at TRW

S27.4 with 0.480 mg/L and the minimum 0.6 miles upstream at TRM 528.0

with 0.227 mgIL.

Nitrate plus nitrite means at the various stations only showed

statistically significant (0.05 level) differences when comparing TRW

527.4 (mean = 0.533 mg/L) to either station TRW 528.0 (0.441 mg/L) or TR.

496.5 (0.426 mg/L). All other combinations of stations were

indistinguishable from each other and there were no trends with river

mile.

Total phosphorus was slightly higher in 1984 (most values

between 0.04 and 0.08 mg/L) than previous values which were in the 0.01

to 0.04 mg/L range. Means at individual stations were statistically

indistinguishable from each other although all three stations above

WBN had greater mean values than the four downstream stations.

Dissolved phosphorus over time and by station remained quite

consistent with all values except one ranging from less than 0.01 to

0.03 mg/L. The maximum value of 0.07 mg/L was found at the surface

of TRM 532.1, 37-percent horizontal location in 1984.

TOC values were on an average the lowest in February and were

consistent in the seven stations and over the different years sampled.

Way--Observed May means and ranges for the various nutrients

were as follows;

5 2

AL

Ammonia nitrogen showed an opposite trend. with all three 

upstream stations averaging less than the averages for the four 

downstream stations. Ihese differences were. bowever. statistically 

indistinguishable at tbe 0.05 level. Ibe maximum mean was found at 11K 

527.4 with 0.480 mg/L and tbe minimum 0.6 miles upstream at 11K ,528.0 

with 0.227 mg/L. 

Nitrate plus nitrite means at the various stations only showed 

statistically significant (0.05 level) differences when comparing 11K 

527.4 (mean = 0.533 mg/L) to either station 11K 528.0 (0.441 mg/L) or 11K 

496.5 (0.426 mg/L). All other combinations of stations were 

indistinguishable from each other and there were no trends with river 

mile. 

Iotal phosphorus was slilhtly higher in 1984 (most values 

between 0.04 and 0.08 mg/L) than previous values which were in tbe 0.01 

to 0.04 mg/L ranle. Keans at individual stations were statistically 

indistinguishable from each other altboulh all three stations above 

WBN had Ireater mean values than the four downstream stations. 

Dissolved phosphorus over time and by station remained quite 

consistent with all values except one ranling from les8 tban 0.01 to 

0.03 mg/L. Ihe maximum value of 0.07 mg/L was found at the surface 

of IRK 532.1. 37-percent horizontal location in 1984. 

IOC values were on an average the lowest in February and were 

consistent in the seven stations and over the different years sampled. 

Kay--Observed Kay means and ranges for the various nutrients 

were 8S tollows: 
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aean SD minimum Maximum

Org-N, mg/L 0.193 0.137 0.04 1.65

(NH-N, mg/L 0.070 0.038 0.01 0.28

N Nx-N, mg/L 0.279 0.086 0.02 0.66

Total P, mg/L 0.022 0.008 0.01 0.04

Dissolved P, mg/L 0.011 0.003 0.01 0.02

TOC, mg/L 2.57 0.88 1.1 5.4

Organic nitrogen values observed in 1982 were higher than those

in other years. Values observed in 1982 ranged from 0.30 to 1.65 mg/L

while those in other years ranged from 0.04 to 0.30 mg/L. There was also

little difference by stations except for the mean at TRM 532.1

N(0.280 mg/L) and those at TRW 527.4 (0.158 mg/L) and TRW 496.5

(0.145 mg/L). All other station means fell between these extremes

and were statistically indistinguishable.

Ammonia nitrogen values in 1982 were also high with five values

exceeding 0.13 mg/L, the highest value in other years. Also, the station

in Watts Bar Reservoir (TRM 532.1) averaged 0.0329 mg/L and was signi-

ficantly lower (0.05 level) than any other station in 1982. All six

stations were statistically indistinguishable with means ranging from

0.588 mg/L at TRW 496.5 to 0.085 mg/L at TRW 528.0.

Nitrate plus nitrite nitrogen remained relatively constant over

all years and all stations with most observations between 0.1 and 0.4

mg/L. Only 2 of 117 Nay observations were greater than 0.45 mg/L with

the maximum of these at 0.66 mg/L.

Total phosphorus showed no significant differences over the

seven stations. The range of values was 0.01 to 0.04 mg/L with the

laboratory reporting data to the nearest 0.01 mg/L.
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Mean ~ Minimum Maximum 

Org-fl, mg/L 0.193 0.137 0.04 1.65 

flHx-N, mg/L 0.070 0.038 0.01 0.28 

NOx-N, mg/L 0.279 0.086 0.02 0.66 

total p. mg/L 0.022 0.008 0.01 0.04 

Dissolved P, mg/L 0.011 0.003 0.01 0.02 

toc, mg/L 2.57 0.88 1.1 5.4 

Ol"ganie nitrogen values observed in 1982 were higher than those 

in other years. Values observed in 1982 ranged Crom 0.30 to 1.65 mg/L 

while those in other years ranged from 0.04 to 0.30 mg/L. There was also 

little diCference by stations except for the mean at tRK 532.1 

(0.280 mg/L) and those at Till 527.4 (0.158 mg/L) and tRK 496.5 

(0.145 mg/L). All otber station means Cell between these extremes 

and were statistically indistinguishable. 

Ammonia nitrogen values in 1982 were also bigb with five values 

exceeding 0.13 mg/L, the higbest value in other years. Also, the station 

in Watts Bar Reservoir (TRK 532.1) averaged 0.0329 mg/L and was signi

ficantly lower (0.05 level) than any other station in 1982. All six 

stations were statistically indistinguishable with means ranging from 

0.588 mg/L at tRK 496.5 to 0.085 mg/L at tRK 528.0. 

Nitrate plus nitrite nitrogen remained relatively constant over 

all years and all stations with most observations between 0.1 and 0.4 

mg/L. Only 2 of 117 lIay observations were greater than 0.45 mg/L with 

the maximum of these at 0.66 mg/L. 

Total phosphorus sbowed no significant difCerences over the 

seven stations. the range of values was 0.01 to 0.04 mg/L with the 

laboratory reporting data to the nearest 0.01 mg/L. 
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Dissolved phosphorus ranged from 0.01 to 0.02 mg/L and showed no

significant differences over the seven stations. Again the laboratory

only reports data to the nearest 0.01 mg/L with 0.01 mg/L as the lower

detection limit.

TOC showed no significant differences over the seven stations or

over the various years data were collected.

August--Observed means and ranges for the various nutrients were

as follows:

Mean SD Minimum Maximum

Org-N, mg/L 0.205 0.158 0.05 1.40

NH.-N, mg/L 0.049 0.049 0.01 0.43

NOx -N, mg/L 0.306 0.403 0.01 3.50

Total P, mg/L 0.022 0.007 0.01 0.05

Dissolved P, mg/L 0.011 0.003 0.01 0.02

TOC, mg/L 2.87 1.50 1.0 14.0

Organic nitrogen values in 1977 and 1982 were generally higher

than those in other years. Excluding these years, organic nitrogen did

not exceed 0.32 mg/L (19 of the 1977 and 1982 observations exceeded this

value). No significant (0.05 level) differences between stations means

were observed during the preoperational period.

Ammonia nitrogen, for the most part, was at or below 0.06 mg/L

with only nine observations greater than 0.06 mg/L. Two of these in

1977, were at or near the maximum value of 0.43 mg/L. Comparison among

stations showed that TRM 532.1 had a mean of 0.017 mg/L, which was

significantly lower than that at TRKs 496.5 or 527.4. All other

combinations of mean values were statistically indistinguishable.
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Dissolved phosphorus ranged from 0.01 to 0.02 mg/L and showed no 

significant differences over the seven stations. Again the laboratory 

only reports data to the nearest 0.01 mg/L with 0.01 mg/L as the lower 

detection limit. 

TOC showed no significant differences over the seven stations or 

over the various years data were collected. 

August--Observed means and ranges for the various nutrients were 

as follows: 

lie an -1JL lIinimum Kaximum 
Org-N, mg/L 0.205 0.158 0.05 1.40 

NHx-N, milL 0.049 0.049 0.01 0.43 

.NOx-N, mg/L 0.306 0.403 0.01 3.50 
Total P, mg/L 0.022 0.007 0.01 0.05 

Dissolved P, mg/L 0.011 0.003 0.01 0.02 
TOC, mg/L 2.87 1.50 1.0 14.0 

Organic nitrogen values in 1977 and 1982 were generally higher 

than those in other years. Excluding these years, organic nitrogen did 

not exceed 0.32 mg/L (19 of the 1977 and 1982 observations exceeded this 

value). No significant (0.05 level) differences between stations means 

were observed during the preoperational period. 

Ammonia nitrogen, for the most part, was at or below 0.06 mg/L 

with only nine observations greater than 0.06 mg/L. Two of these in 

1977, were at or near the maximum value of 0.43 mg/L. Comparison amonl 

stations showed that TRK 532.1 had a mean of 0.017 mg/L. which was 

significantly lower than that at TRlls 496.5 or 527.4. All other 

combinations of mean values were statistically indistinguishable. 
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The maximum ammonia concentration (0.43 mg/L) during

preoperational monitoring was observed in August 1977 at TRi 496.5.

However, it occurred at a pH of 7.1 and temperature of 25.5*C, and

ptm  therefore was well below the aquatic life criterion, which would be 13.5

ag/L (as N) at this pH and temperature. (All elevated NH3

concentrations occurred at pH and temperature levels such that the

aquatic life criterion waseasily met.)

Nitrate plus nitrite nitrogen values were all less than 0.05

mg/L except for three at TRN 527.4 made in 1973 and 1983. Also, the

station with the lowest mean concentration was TRM 532.1 (mean = 0.099

mg/L) which had a significantly lower mean than the TRN 527.4 mean

(mean = 0.476). All other combinations of stations were

indistinguishable at the 0.05 level.

Total phosphorus in August was usually 0.03 mg/L or less. Only

3 of 75 measurements were greater than this and these three were less

than or equal to 0.05 mg/L. There was not statistically significant

(0.05 level) difference over stations with station means ranging from

0.20 to 0.024 mg/L.

All dissolved phosphorus observations in August were reported as

0.02, 0.01, or less than 0.01 mg/L and no statistically significant (0.05

level) differences were observed over stations.

TOC in August generally was less than 4.5 mg/L. Two

observations in 1977 exceeded 10 mg/L (14 mg/L at TRi 506.6, 70-percent

horizontal location at 3 m and 11 mg/L at TRi 496.5, 57-percent

horizontal location at 1 m). Only three other observations exceeded 45

mg/L and these all occurred at the 3 m depth in 1982. No statistically
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The maximum ammonia concentration (0.43 mg/L) during 

preoperational monitoring was observed in August 1977 at TRK 496.5. 

However, it oceurred at a pH of 7.1 and temperature of 25.S·C, and 

therefore was well below the aquatic life eriterion. whieh would be 13.5 

mg/L (as N) at this pH and temperature. (All elevated NH3 

concentrations oceurred at pH and temperature levels such that the 

aquatie life criterion was, easily met.) 

Nitrate plus nitrite nitrogen values were all less than 0.05 

milL except for three at TRK 527.4 made in 1973 and 1983. Also, the 

station with the lowest mean concentration was TRK 532.1 (mean = 0.099 

mg/L) whicb bad a significantly lower mean than tbe IRK 527.4 mean 

(mean = 0.476). All other eombinations of statioDs were 

indistinguishable at the 0.05 lev,el. 

Total phosphorus in August was usually 0.03 mg/L or less. Only 

3 of 75 measurements were greater than this and these three were le8s 

than or equal to 0.05 mg/L. Ihere was not statistically significant 

(0.05 level) difference over stations with station means ranging from 

0.20 to 0.024 mg/L. 

All dissolved phosphorus observations in August were reported as 

0.02, 0.01, or less than 0.01 mg/L and no statistically significant (0.05 

level) differences were observed over stations. 

Toe in August generally was less than 4.5 mg/L. Two 

observations in 1977 exceeded 10 mg/L (14 mg/L at TRK 506.6, 70-percent 

horizontal location at 3 m and 11 mg/L at IRK 496.5. 57-percent 

horizontal location at 1 m). Only three other observations exceeded 45 

mg/L and these all oceurred at tbe 3 m depth in 1982. No statistically 
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significant (0.05 level) differences were observed over the stations

sampled.

November--Observed November means and ranges for the various

nutrients were as follows:

Mean SD Minimum Maximum 7

Org-N, mg/L 0.135 0.069 0.03 0.34

NH x-N, mg/L 0.062 0.055 0.01 0.35

NO -N, mg/L 0.298 0.057 0.18 0.44

Total P, mg/L 0.027 0.007 0.01 0.05

Dissolved P, zug/L 0.012 0.005 0.01 0.03

TOC, mg/L 2.67 1.52 1.0 15.0

Organic nitrogen in November varied over a smaller range of

values than in any other month and no statistically significant (0.05

level) differences were observed among stations.

Ammonia nitrogen values observed in November were generally less

than 0.12 mg/L. Only nine values, all observed in 1977, exceeded this

value. No statistically significant (0.05 level) differences were

observed among the seven sampled stations. 7
Nitrate plus nitrite nitrogen values observed in November,

similar to organic nitrogen, varied over the smallest range than any

other month and no statistically significant (0.05 level) differences

were observed among stations.

Total phosphorus observations in November were not too different

from those observed at other times. Also, there were no statistically

significant (0.05 level),differences among stations.
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significant (0.05 level) differences were observed over the stations 

sampled. 

November--Observed November means and ranges for the various 

nutrients were as follows: 
'j 

lI!!!L -.!tL lfinimum Ifaximum 

Org-N. mg/L 0.135 0.069 0.03 0.34 
NH -N. mg/L 0.062 

]I: 
0.055 ' 0.01 0.35 

NO -N. me/L 0.298 
][ 

0.057 0.18 0.44 
Total p. me/L 0.027 0.007 0.01 0.05 

Dissolved P, me/L 0.012 0.005 0.01 0.03 
TOC, me/L 2.67 1.52 1.0 15.0 

Organic nitrogen in November varied over a smaller range of 

values than in any other month and no statistically significant (0.05 

level) differences were observed among stations. 

Ammonia nitrogen values observed in November were generally less 

than 0.12 me/L. Only nine values. all observed in 1977, exceeded this 

value. No statistically significant (0.05 level) differences were 

observed among the seven sampled stations. 

Nitrate plus nitrite nitrogen values observed in November. 

similar to organic nitrogen, varied over the smallest range than any 

other month and no statistically significant (0.05 level) differences 

were observed among stations. 

Total phosphorus observations in November were not too different 

from those observed at other times. Alao, there were no statistically 

significant (0.05 1eval) differences among stations. 
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Dissolved phosphorus observations in November were 0.2 mg/L or

less except for three observations (two in 1983 and one in 1976). These

.1 three were all 0.3 mg/L and were found over the range of 0.3- to 5-m

depths. Station means for November ranged from 0.010 (TRM 496.5) to

0.163 mg/L (TRM 518.0). Stations at TRqs 518.0 and 506.6 were

statistically different (0.05 level) from those at TR~s 528.0, 529.5, and

496.5. All other combinations of stations were indistinguishable (at the

0.5 level). Again it should be noted that the minimum detection limit

was 0.01 mg/L with data reported to the nearest 0.01 mg/L, so observed

statistical differences may be partially due to refinement of the

laboratory analysis.

TOC observations in November usually ranged from 1 to 4 mg/L.

YFour values, all observed in 1982, were at or above 4 mg/L with one of

them reaching 15 mg/L, the maximum value observed in any month during the

WBN preoperational surveys. No statistically significant (0.05 level)

differences were observed among stations.

Other Parameters--Statistics for minerals, metals, and other

Fwater quality parameters measured during the preoperational period are

provided in appendices 4-B and 4-C. The range and mean values of

minerals and metals determinations are summarized in table 4-5.

rTable 4-1 shows standards and criteria for some minerals and

metals. Standards and criteria for iron and manganese were exceeded

several times in both upstream and downstream locations. Forty-two

percent of the downstream measurements for iron exceeded the Secondary

Drinking Water Standard (300 pg/L) while 67 percent of the upstream
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Dissolved phosphorus observations in November were 0.2 ms/L or 

less except for three observations (two in 1983 and one in 1976). Ihese 

three were all 0.3 mg/L and were found over the range of 0.3- to S-m 

depths. Station means for November ranged from 0.010 (IRK 496.S) to 

0.163 mg/L (IRK 518.0). Stations at IRKs 518.0 and S06.6 were 

statistically different (0.05 level) from those at IRKs 528.0, 529.5, and 

496.5. All other combinations of stations were indistinguishable (at the 

0.5 level). Again it should be noted that the minimum detection limit 

was 0.01 mglL with data reported to the nearest 0.01 mglL, so observed 

statistical differences may be partially due to refinement of the 

laboratory analysis. 

IOC observations in November usually ranged from 1 to 4 mg/L. 

Four values, all observed in 1982, were at or above 4 mg/L with one of 

them reaching 15 mglL, the maximum value observed in any month during the 

WBN preoperational surveys. No statistically significant (0.05 level) 

differences were observed &mong stationa. 

Other Par&metera--Statistics for minerala, metala, and other 

water guality parameters measured during the preoperational period are 

provided in appendices 4-8 and 4-C. Ihe range and mean values of 

minerals and metals determinations are summarized in table 4-S. 

Iable 4-1 shows standards and criteria for some minerals and 

metals. Standards and criteria for iron and manganese were exceeded 

several times in both upstream and downstream locations. Forty-two 

percent of the downstream measurements for iron exceeded the Secondary 

Drinking Water Standard (300 ).Ig/L) while 67 percent of the upstream 

57 



measurements exceeded the same standard. Similarly, 55 percent of the

downstream manganese observations exceeded 50 pg/L as did 53 percent of

the upstream observations. Three observations at TRW 529.9 or 3 percent

of the upstream iron observations exceeded the 1000 pg/L criterion for

the protection of aquatic life. One observation at TRW 527.4, or 1

percent of the downstream observations, exceeded this same criterion.

These higher concentrations of iron and manganese, which were probably

associated with oxidized forms (i.e., particulates), can be easily

removed by conventional water treatment processes.

Neasured concentrations of copper (Cu) have generally exceeded

EPA's 1985 average and maximum criteria for protection of aquatic life at

both upstream and downstream locations. Over half of all Cu observations

had less than detectable amounts with these lower limits being either 5

or 10 VS/L depending on the analysis. Assuming that all values

reported as less than 5 or 10 pg/L are zero, average values for Cu

still remain higher than the above mentioned criteria. No Cu

measurements exceeded the 1000 pg/L 1977 National Drinking Water

Standard.

68
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F
F Table 4-1. Water Quality Criteria and Standards for Peramters Monitored During

WON Preoperational Monitoring

Aquatic Life
Criteria Human Health

Parameters Average maximum Criteria and Standardsr

r
pH (standard units)

Nitrate (mg/L as N)

Ammonia nitrogen (mg/L as N)

Chloride (mglU

Sul fate (mg/L)

Dissolved solids (mg/L)

(mg/I)Dissolved oxygen

Arsen ic

Barium

Beryllium

CachI um

Chromium

Copper

Iron

Lead

Manganese

Mercury

Nickel

Selenium

Silver

Zinc

6 .0 _9. 0 b 6. 5 -8. 5 c

0.0 7fg 0 . 48 f1g

5 .0h-

190f 360Wf

NTk NTk

5.31 1301

0.86f 2.6f

155 f,mn 13 0 0 f,mn

8 .7fm 12 .7 f'm

- 1000°

2.2 f'm 53fm

- i000o

0.012f 2.4f

73 I'm 14 00 1 Im

351 2601

0.121 2.2 Im

471 2 40 Im

6.5-8.5d

50d

250 d

500d

0.022!'j 500

100e
681 I

Ida, I

500, I

•od,°

500d1150e, i

50 do

0.114, 21.0

13.41

50e,1

5=00d, I

r

L

a. Units are uig/L unless otherwise noted.
b. Average not applicable to pH. Range given Is State of Tennessee (1983)

criteria for domestic raw water supply, Industrial water supply, recreation,
irrigation, livestock watering, and wildlife.

c. Tennessee (1983) criteria for protection of fish and aquatic life.
d. EPA National Secondary Drinking Water Standards (40 CFR Part 143).

e. EPA National Primary Drinking Water Standards (40 CFR Part 141).
f. EPA 1985 Water Quality Criteria (50 FR 30784; July 29, 1985).
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Table 4-1. Water Quality Criteria and Standards for P.ramet.rs Monitored During 
.... Preoperational MonitorIng 

Aquatic llf. 
Criteria 

Average Hexlmum 

pH (standard un I ts) 6.0-9.cf 6.~.5c 

Nitrate (mg/L as N) 

Ammon'. nitrogen (mg/L as N) 0.07f ,9 0.48f ,9 

Ch lor I de (mg/U 

Sulfate (mgIU 

DIssolved sol Ids (mglL) 

Dissolved oxygen (mg/l) 5.0h 

ArsenIc 190f 360f 

Bart till ~ ~ 

Beryllium 5.31 1301 

CednllBD O.86f 2.6f 

Chrcmlum 155f ,m,n l300f ,m,n 

Copper a.7f ,m 12.7',m 

Iron 1000
0 

lead l.2 f ,m 53f,m 

Manganese loooP 

MercurV 0.012f 2.4f 

Nickel nl,m 1400' .m 

Salenho 351 2601 

Silver 0.121 2.21,m 

ZInc 47
' 

240' ,m 

a. UnIts are pg/L unless otherwIse noted. 

HlIMn Heal ttl 
Crlterra and Standards 

6.5-8.5d 

10e 

250d 

250d 

500d 

0.022!,J 50· 

loooe 

681 ,J, I 

10e, I 

5Oe, I 

IOOOd, I 

3OOd,o 

5Oe,1 

5Od,o 

0.114, 2
'
,e 

13.41 

10e,1 

508 , I 

5OOOd, I 

b. Aver. not applIcable to pH. Range gIven Is State of Tennessee (1983) 
criteria for domestic ,.~ water supplV, IndustrIal water supply, recreation, 
Irrigation. livestock watering, and wildlife. 

c. Tennessee (1983) criteria for protection of fish and aquatic life. 
d. EPA National Secondarv Drinking Water Standards (40 CFR Part 143). 
e. EPA National Prl1lllllrv Drinking Water Standards (40 CFR Part 141). 
f. EPA 1985 Water Quality Criteria (50 m 30784; July 29, 1985), 
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Table 4-1 (Continued)

g. NH3 as N at pH 9.0, and temperature of 30°C with sensitive coldwater species
present; greater concentrations are allowable at lower pH and temperature and when
coldwater fish are absent. See reference cited above In footnote "f" for further
details.

h. 00 criterion Is the minimum standard established by State of Tennessee for the
protection of fish and aquatic life.

I. EPA 1980 water quality criteria (45 FR 79318; November 28, 1980).
J. Value cited Is 10-5 risk level, i.e.1 -this level Is projected to result in one

additional cancer case per 100,000 population. Actual criterion for "maximum protection"
is zero. See 45 FR 79318 for further details.

k. Not sufficiently toxic to aquatic life to warrant criteria.
I. criterion as corrected at 46 FR 40919; August 23, 1981.
m. Calculated for 70 mg/L hardness.
n. For Cr÷3, the species most commonly occurring in natural waters.
o. EPA (1976) Quality Criteria for Water ('Red Bookw).
p. McKee and Wolf (1983), Water Quality Criteria, California Water Quality Control

.Board.
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Table 4-1 (Continued) 

g. NHl as N at pH 9.0, and temperature of 3QOC with sensItIve coldwater specIes 
present; greater concentrations are allowable at lower pH and teq,erature and when 
coldwater fIsh are absent. See reference cited above In footnote "f" for further 
details. 

h. DO criterion Is the mlnllllUlll standard establIshed by State of Tennessee for the 
protection of fish and aquatic life. 

I. EPA 1980 water quality criteria (45 FR 79318; Nov ...... 28, 1980). 
J. Value cited Is 10-5 risk level, I.e., this level Is projected to result In one 

additional cancer case per 100,000 population. Actual erlterlon fo .. "maximum protect.lontl 

Is zero. See 45 fR 79118 for further details. 
k. Not sufflclentlv toKlc to aquatIc lIfe to warrant crIteria. 
I. criterion as corrected at 46 FR 40919; August 21, 1981. 
lB. Calculated for 70 mglL hardness. 
n. For er+1• the species most c:cnmonly occurring In natu .. al waters. 
o. EPA (1976) Quality CrIterIa for Vater ("Red Book"). 
p. McKee and Volf (1981), Vater Quality CrIteria, California Vater Quality Control 

Board. 
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Table 4-2. Summary of Watts Bar Nuclear Plant Nonradiological Water Quality Monitoring Program -
Quarterly Sampling In Chickamauga and Waf-ts Bar Reservoirs, 1973-860

Sample
Tennessee Horlzontal-t Collection Physical-Chemical
River NI.le Location C%) Depths (m) Measurements Period of Record

532.1 37 various
37 0.1, 1.0, 3.0, 5.0

85 various

529.9

529.5

90
90
90
90

20
20
20
20

75
75
75
75

75
75
75
75

33
33
33
33

various
0.1 or 1.0
0. 1 or 1.0
0.1 or 1.0

various
0.1, 1.0, 3.0,
0.1, 1.0, 3.0,
0.1, 1.0, 3.0,

5.0
5.0
5.0

528.0

various
0.1 near bottom
0.1 near bottom
0.1 near bottom

various
0.1, 1.0, 3.0, 5.0
0.1 near boe-tom
0. 1 near bottom

various
0.1 near bottom
0.1 near botbtaw
0.1 near bottom

In situ monitor*
Nutr ients§

In situ monitor

In situ monitor
Nutrients
Mineralsl]
Metal s#

In situ monitor
Nutrients
Minerals
Metals

In situ monitor
Nutrient+s
Minerals
Metals

In situ monitor
Nutrients
Minerals
Metals

In situ monitor
Nutrients

Minerals
Metals

In situ monitor
Nutre I nts
Nutrients
Minerals
Metals

In situ monitor

In situ monitor
Nutrients
Minerals
Metals

Aug 73-Nov
Aug 73-Nov
Aug 73-Nov
Aug 73-Nov

Feb
Feb
Feb
Feb

76-Nov
76-Nov
84-Feb
84-Feb

77,
77,
77,
77,

77,
77,
86
86

May 84-Feb 86
May 84-Feb 86
May 82
May 82

May 82-Feb 86
May 82-Fob 86

Feb 84-Feb 86
Feb 84-Feb 86
Feb 84-Feb 86
Feb 84-Feb 86

Nay 76-Nay 77,
May 76-May 77,
Feb 84-Feb 86
Feb 84-Feb 86

Aug 73-Nov 77,
Aug 73-Nov 77,
Aug 73-Nov 77,
Aug 73-Nov 77,

May 82-Feb 86
Kay 82-Feb 86

Aug 73-Nov 77, May 82-Feb 86
Feb 76-Nov 77, May 82-Feb 86

Aug 73-Nov 77, May 82-Feb 86

527.4 May
May
may
May

82-Feb
82-Feb
82-Feb
82-Feb

86
86
86
86

67 various
67 0.1 near bottom
67 0.1, 1.0, 3.0, 5.0
67 0.1 near bottom
67 0.1 near bottom

33 various

67 various
67 0.1, 1.0, 3.0, 5.0
67 0.1 near botlom
67 0.1 near bet-tom

Aug 73-Nov
Aug 73-Nov
Feb 76-Nov
Aug 73-Nov
Aug 73-Nov

77,
75
77,
77,
77,

May 82-Feb 86

May 82-Feb 86
May 82-Feb 86
May 82-Feb 86

518.0 Aug 73-Nov 77, May 82-Feb 86

Aug 73-Nov 77, May 82-Feb 86
Feb 76-Nov 77, May 82-Feb 86
Feb 84-Feb 86
Feb 84-Feb 86
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Table 4-2. SulaDary of Watts Bar Nuclear Plant Nonradlologleal Water Quality Monitoring Progr_ -
Quarterlv 5..,llng In Chlck_uga and Watts Bar ReservoIrs, 1973-86* 

Tennessee Horlzontalt 
River Mile LocatIon (I) 

5}2.1 

529.9 

529.5 

528.0 

527.4 

518.0 

37 
37 

85 

90 
90 
90 
90 

20 
20 
20 
20 

75 
75 
75 
75 

75 
75 
75 
75 

II 
l} 

33 
}} 

67 
67 
67 
67 
67 

}} 

67 
67 
67 
67 

5..,le 
CollectIon 
Depths (m) 

various 
0.1, 1.0, 3.0, 5.0 

various 

various 
0.1 or 1.0 
0.1 or 1.0 
0.1 or 1.0 

various 
0.1, 1.0, l.O, 5.0 
0.1, 1.0, }.O, 5.0 
0.1, 1.0, }.O, 5.0 

various 
0.1 near bottom 
0.1 near bottom 
0.1 near bottom 

various 
0.1, 1.0, 3.0, 5.0 
0.1 near bottcm 
o. I near bottom 

various 
0.1 near bottom 
o. I near bottom 
0.1 near bottom 

various 
0.1 near bottcm 
0.1, 1.0, }.O, 5.0 
O. I near bottom 
o. I near bottom 

various 

various 
0.1, 1.0, l.O, 5.0 
O. I near bottom 
O. I near bottom 

Phys lea I-Chemlea I 
Measurements 

!! sItu monltor* 
Nutrlents§ 

!! situ monItor 

.m situ monitor 
Nutrients 
H'neral~ 

Hatals' 

!! situ monitor 
Nutrients 
Hlnerals 
Hatals 

!! !!.t!:! mon I tor 
Nutrients 
Hlnerals 
Hatals 

!!l !!.t!:! mon I tor 
Nutrients 
Hlnerals 
Hatals 

!!!. !.l!!! mon I tor 
Nutrients 
Hlnerals 
Hatals 

!!!. situ monitor 
Nutrients 
Nutrients 
Hlnerals 
Hatals 

l!l situ monitor 

!!!. sItu mon I tor 
Nutrients 
Minerals 
Metals 
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Period of Record 

Aug 7)..Hov 77, May 82-Feb 86 
Feb 7'-Nov 77, May 82-Feb 86 

Aug 7l-Hov 77, May 82-Feb 86 

Aug 7)..Hov 77, May 84-Feb 86 
Aug 7l-Nov 77, May 84-Feb 86 
Aug 7l-Nov 77, May 82 
Aug 7}-Nov 77, May 82 

Feb 76-Nov 77, May 82-Feb 86 
Feb 76-Nov 77, May 82-Feb 86 
Feb 84-Feb B6 
Feb 84-Feb 86 

Feb 84-Feb 86 
Feb 84-Feb 86 
Feb 84-Feb 86 
reb 84-reb 86 

Mev 76-Mey 77, May 82-Feb 86 
Mey 76-May 77, May 82-Feb 86 
Feb 84-Feb B6 
Feb 84-Feb 86 

Aug 73-Nov 77, Hay 82-Feb 86 
Aug 7)..Hov 77. Hay 82-Feb 86 
Aug 7}-Nov 77, May 82-Feb 86 
Aug 73-Nov 77, May 82-Feb 86 

Aug 73-Nov 77, Hay· 82-Fab 86 
Aug 7)..Hoy 75 
Feb 76-Nov 77, Hay 82-Feb 86 
Aug 7}-Nov 77, Hay 82-Feb 86 
Aug 73-Nov 77. Hay 82-Feb 86 

Aug 7}-Nov 77, May 82-Feb 86 

Aug 73-Nov 77, May 82-Feb 86 
Feb 76-Nov 77, Hay 82-Feb 86 
Feb 84-Feb 86 
Feb 84-Feb B6 
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Table 4-2 (Continued)

Sample
Tennessee florizontalt Collection Physical-Chemical
River Nile Location (W) Depths Wm) Measurements Period of Record

506.6 25 various In situ monitor Aug 73-Nov 77, Nay 82-Feb 86

70 various In situ monitor Aug 73-Nov 77, Nay 82-Feb 86
70 0.1, 1.0, 3.0, 5.0 Nutrients Feb 76-Nov 77, May 82-Feb 86

496.5 30 various In situ monitor Aug 73-Nov 75

57 various in situ monitor Aug 73-Nov 77, May 82-Feb 86
57 0.1, 1.0, 3.0, 5.0 Nutrients Feb 76-.ov 77, May 82-Feb 86

eFebruary, Kay, August, November.
tPercent distance from left bank looking downstream.
1rofIles of temperature and dissolved oxygen (DO) prior to 1976 and Ij situ profIles of

temprature, 00, conductivity, and pH since.
§Nutrients (allkalinity, organic ni trogen, ammonnia nitrogen, nitrIto plus nitrate nitrogen,

phosphorus, total organic carbon.
Wlinerals (sodium, chloride, sulfate, calcium, magnesium, potassium, silica)
P4etals (iron, manganese, arsenic, barium, beryllium, cadinum, chromium, copper, lead,

nickel, silver, zinc, aluminum, selenium, mercury.
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Table 4-2 (Contlnue<D 

Tennessee Horlzontalt 
River Mile location (S) 

506.6 

496.5 

25 

70 
70 

30 

51 
57 

S..,le 
Collection 
Peptbs (m) 

various 

various 
0.1, 1.0, 1.0, 5.0 

various 

various 
0.1, 1.0, 3.0, 5.0 

-february, May, August, Noveni»er. 

Physlcal-Chemlcal 
Measurements Period of Record 

.!.!! !.U!! IlIOn I tor Aug 13-Nov 77, May 82-Feb 86 

.!.!! situ IllCll'lltor Aug 73-Nov 17, May 82-Feb 86 
Nutrients Feb 16-Nov 11, May 82-Feb 86 

.!.!! !l.!!! \DOn I tor Aug 73-Nov 75 

l!l !l.!!! mon I tor Aug 11-Nov 11, May 82-Feb 86 
Nutrients Feb 76-Hov 11, May 82-feb 86 

tPercent distance frem I.ft bank looting downstrelllll. 
'Profiles of taq,arature and dissolved oxygen (00) prior to 1976 and .!.!! situ profiles of 

t'eq»erature, 00, conductivity, and pH since. 
§Nutrlents <alkalinity, organic nitrogen, anmonla nitrogen, nitrite plus nitrate nitrogen, 

phosphorus, tot. I orgenlc carbon. 
,..Inerals (sodhn, chloride, sulfate, calchm, magneshm, potassium, silica) 
IMatals (Iron, manganese, arsenic, barlllll, beryllium, cachhn, cbromhn, copper, 

nickel, silver, zinc, aluminum, selenium. mercury. 
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Table 4-3. Analysis of Dissolved Oxygen (DO) at Watts Bar Dam (TRW
529.9) During 1973-1985 (All Units are mg/L)

Number of DO Values Number Percent
in the Range of: of DO Values of Nay-Sep

Year 2.0-2.9* 3.0-3.9 4.0-4.9 <5.0 Total Nay-Sept DO Values <5.0

73 0
74
75
76
77
78
79
80
81
82
83
84
85

0
0
0
1
0
0
2
1
3
1
0
3

0
0
1
1

5
4
0
5
4
10

0
0
7

37

5
0
3
1

11
12
0
2

5
10

6
2
7

5 57 23
0 58 24
4 56 24
2 58 26

17 58 25
16 54 25

0 52 22
9 48 19

10 47 21
23 67 39

7 49 18
2 35 16

17 31 21

21.7
0

16.7
7.7

68.0
64.0
0

47.4
47.6
59.0
38.9
12.5
81.0

37.0*Total 11 64 112 670 303

*No DO values <2.0 mg/L were observed during 1973-85.
tAll DO values <5.0 mg/L were observed during May through

September.
*Average percent of Nay through September DO values <5.0 mg/L)
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Table 4-3. Analysis of Di8solved Oxygen (DO) at Watts Bar Dam (TRK 
529.9) During 1973-1985 (All Units are maIL) 

Number Percent Number of DO Values 
in 'the laDle of: 

Year 2.0-2.9* 3.0-3.9 4.0-4.9 
of DO Values 

~5.0 Total Kay-Sept 
of May-Sep 

DO Values ~5.0 

73 0 
74 0 
75 0 
76 0 
77 I 
78 0 
79 0 
80 2 
81 1 
82 3 
83 1 
84 0 
85 ---1 

Total 11 

o 
o 
I 
I 
5 
4 
o 
5 
4 

10 
o 
o 

_7 

37 

5 
o 
3 
1 

11 
12 
o 
2 
5 

10 
6 
2 

_7 

64 

5 
o 
4 
2 

17 
16 
o 
9 

10 
23 

7 
2 

...ll 

112 

57 
58 
56 
58 
58 
54 
52 
48 
47 
67 
49 
35 
31 

670 

23 
24 
24 
26 
25 
25 
22 
19 
21 
39 
18 
16 
21 

303 

21.7 
o 

16.7 
7.7 

68.0 
64.0 
o 

47.4 
47.6 
59.0 
38.9 
12.5 
!L! 

37.0* 

*No DO values <2.0 mg/L were observed during 1973-85. 
tAll DO values <5.0 mg/L were observed during May through 

September. 
*Averale percent of Kay through September DO values ~5.0 mg/L) 
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Table 4-4. Analysis of Low DO Concentrations in the Vicinity of Watts
Bar Nuclear Plant During 1973-85.

Percent
Number of DO values Total number of total that

Tennessee less than 5.0 mg/L of 5-ft depth values were <5.0 mg/L
River Mile at 5-ft depth durin& summer months* at 5-ft depth

529.5 4 6 67
528.0 3 6 50
527.4 4 9 44
518.0 5 9 56
506.6 S 9 56
496.5 2 11 18

Total 23 50 46

*"Summer months" = August for most of the quarterly surveys. No

DO values less than 5.0 mg/L at 5-ft depth were observed in any months
other than August.

¶
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l'able 4-4. Analysis of Lov DO Concentrations in the Vicinity of Watts 
Bar Nuclear Plant During 1973-85. 

Percent 
Number of DO values Total number of total that 

l'ennessee less than 5.0 mg/L of S-ft depth values vere <5.0 mg/L 
River lIile at 5-rt depth during summer months* at 5-ft depth 

529.5 4 6 67 
528.0 3 6 SO 
527.4 4 9 44 
518.0 5 9 56 
506.6 5 9 S6 
496.5 2 11 18 

Total 23 50 46 

*USummer months" = August for most of the quarterly surveys. No 
DO values les8 than 5.0 me/L at 5-ft deptb vere observed in any months 
other than Augu8t. 
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Table 4-5. Range and Means of Minerals and Metals Measured on
Preoperational Surveys (August 1973-November 1977,
February 1986) - All Stations.

Watts Bar
May 1982 -

r

n x SD Minimum Maximum

Calcium (mg/L) 270 20.8 4.1 8 40
Magnesium (mg/L) 270 4.94 0.90 2.3 8.7
Sodium (mg/L) 271 5.97 3.12 1.6 50
Potassium (mg/L) 271 1.41 0.23 0.90 2.2
Chloride (mg/L) 266 6.58 2.49 3 35
Sulfate (mg/L) 259 13.6 2.90 3 21
Silica (mgIL) 53 5.34 0.92 4.1 7.5
Iron (total) 277 346 344 10 4200
Iron (dissolved) 242 42.9 37.5 10 230
Fluoride (mg/L) 93 0.085 0.018 0.04 0.10
Arsenic 250 2.77 2.15 1.0 11
Barium 247 62.6 39.9 10 200
Beryllium 246 5.36 4.50 1.0 10
Boron 233 87.0 141.8 6 1000
Cadmium 246 0.711 1.108 0.10 13
Chromium 249 3.34 3.12 1.0 39
Cobalt 4 5 0 5 5
Copper 249 24.2 63.3 S 680
Lead 242 7.67 11.4 1.0 130
Manganese (total) 271 62.9 30.1 14 180
Manganese (dissolved) 110 19.6 17.4 10 90
Nickel 249 34.0 100.6 1.0 1200
Silver 247 8.02 3.95 0.20 10
Zinc 249 27.3 106.8 1.0 1600
Aluminum 247 347 351 50 2300
Selenium 250 1.38 0.86 1.0 10
Mercury 250 0.224 0.154 0.2 1.6

*Units are Vg/L unless otherwise noted.
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Table 4-5. Range and Keans of Kinerals and Ketals Keasured on Watts Bar 
Preoperational Survey. (AUlust 1973-November 1977, Kay 1982 -
February 1986) - All Stations • 

n x SD Rlnlmum Jladmum 

Calcium (m&/L) 270 20.8 4.1 8 40 
Jlagneslum (m&/L) 270 4.94 0.90 2.3 8.7 
Sodium (m&/L) 271 5.97 3.12 1.6 SO 
Potassium (mg/L) 271 1.41 0.23 0.90 2.2 
Chloride (mg/L) 266 6.58 2.49 3 35 
Sulfate (m&/L) 259 13.6 2.90 3 21 
Silica (m&/L) 53 5.34 0.92 4.1 7.5 
Iron (total) 277 346 344 10 4200 
Iron (diuolved) 242 42.9 37.5 10 230 
Fluoride (m&/L) 93 0.085 0.018 0.04 0.10 
Arsenic 250 2.77 2.15 1.0 11 
Barium 247 62.6 39.9 10 200 
Beryllium 246 5.36 4.50 1.0 10 
Boron 233 87.0 141.8 6 1000 
Cadmium 246 0.711 1.108 0.10 13 
Chromium 249 3.34 3.12 1.0 39 
Cobalt 4 5 0 5 5 
Copper 249 24.2 63.3 5 680 
Lead 242 7.67 11.4 1.0 130 
Jlanganese (total) 271 62.9 30.1 14 180 
Kanganese (dissolved) 110 19.6 17.4 10 90 
Nickel 249 34.0 100.6 1.0 1200 
Silver 247 8.02 3.95 0.20 10 
Zinc 249 27.3 106.8 1.0 1600 
Aluminum 247 347 351 SO 2300 
Selenium 250 1.38 0.86 1.0 10 
lIercury 250 0.224 0.154 0.2 1.6 

*Units are pg/L unless otherwise noted. 

65 



5.0 PLANKTON

Discharges from WBN may affect plankton in Chickamauga

Reservoir. Preoperational sampling was conducted to describe natural

variability associated with phytoplankton and zooplankton communities in

the reservoir, and to document biologic trends occurring prior to opera-

tion of WBN. These preoperational data serve as the baseline to evaluate

effects from operation of WBN.

5.1 Materials and Methods

Field--Phytoplankton monitoring during the preoperational period

included estimates of extractable chlorophyll concentration, primary pro-

14
ductivity (by C uptake), and organism density. Zooplankton monitor-

ing evaluated organism density. Phytoplankton and zooplankton samples

were collected quarterly at seven WBN stations from February 1973 through

November 1977 and from May 1982 through November 1985. From upstream to

downstream these stations were: TRM 532.1 (Watts Bar Reservoir forebay);

TRM 529.5 (directly downstream of Watts Bar Dam); TRM 528.0 (at the

intake to WBN); TRM 527.4 (directly downstream of the WBN submerged

diffuser); TRM 518.0; TRM 506.6; and TRM 496.5.

In addition to data from WBN sample sites, some analyses used

abundance data from stations associated with Sequoyah Nuclear Plant

located at TRM 484.5 on Chickamauga Reservoir. Prior to 1985, three SQN

sites (TRP4 490.5, TRM 483.4, and TRM 478.2) were regularly sampled. In

July 1985 two additional stations were incorporated into the SQN sampling

scheme. These were at TRM 484.5 and TRM 472.8 (figure 5-1).
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Phytoplankton samples were collected from mid-channel with an

eight liter Van Dorn bottle at 0.3, 1, 3, and 5 m depths. Zooplankton

samples were collected using a 0.5 m diameter plankton net fitted with

#20 mesh (80 pm) nylon bolting cloth as described by Dycus and Wade

(1977). During 1982-1985 phytoplankton and zooplankton samples were

collected in triplicate, with phytoplankton preserved in M3 (Meyer,

1971) and zooplankton in 10 percent Formalin. From 1973-1977 replicate

phytoplankton samples were not collected and samples were preserved with

10 percent Formalin; however, zooplankton samples were collected in

duplicate as described above.

From 1982-1985 triplicate chlorophyll samples were dosed with a

magnesium carbonate suspension and then filtered through 0.45 pmn

glass fiber filters. The filters were placed in darkened vials contain-

ing 5.0 ml of 90 percent buffered acetone and transported to the

Laboratory Branch (LB) on dry ice. Chlorophyll analysis methods changed

during the earlier years of the study, however the above procedures have

been standardized and will be used during operational studies at WBN.

During the period 1982-1985, duplicate primary productivity

samples from each depth (0.3, 1, 3, and 5 m) were inoculated with I ml

(approximately 2 pCi) of C1 4 -1abeled NaHCO 3 and incubated at the

depth and station collected. Dark bottles to correct for non-pho-

tosynthetic carbon uptake were incubated with the light bottles at 0.3 m

and 5 m depths. An attempt was made to incubate the samples for

r1. One milliliter of MgC0 3 suspension was added to each quart

cubitainer at the time of collection. The MgC0 3 suspension was
prepared by adding l.Og of MgC0 3 to 100 ml deionized water.
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Phytoplankton samples were collected from mid-channel with an 

eight liter Van Darn bottle at 0.3. 1. 3. and 5 m depths. Zooplankton 

samples were collected using a 0.5 m diameter plankton net fitted with 

#20 mesh (80 ~) nylon bolting cloth as described by Dycus and Wade 

(1977). During 1982-1985 phytoplankton and zooplankton samples were 

collected in triplicate, with phytoplankton preserved in M3 (Meyer, 

1971) and zooplankton in 10 percent Formalin. From 1973-1977 replicate 

phytoplankton samples were not collected and samples were preserved with 

10 percent Formalin; however. zooplankton samples were collected in 

duplicate as described above. 

From 1982-1985 triplicate chlorophyll samples were dosed with a 

magnesium carbonate suspension l and then filtered through 0.45 ~ 

glass fiber filters. The filters were placed in darkened vials contain-

ing 5.0 ml of 90 percent buffered acetone and transported to the 

Laboratory Branch (LB) on dry ice. Chlorophyll analysis methods changed 

during the earlier years of the study. however the above procedures have 

been standardized and will be used during operational studies at WBN. 

During the period 1982-1985. duplicate primary productivity 

samples from each depth (0.3. 1, 3. and 5 m) were inoculated with 1 ml 

(approximately 2 ~Ci) of Cl4-labeled NaHC03 and incubated at the 

depth and station collected. Dark bottles to correct for non-pho-

tosynthetic carbon uptake were incubated with the light bottles at 0.3 m 

and 5 m depths. An attempt was made to incubate the samples for 

1. One milliliter of MgC03 suspension was added to each quart 
cubitainer at the time of collection. The MgC03 suspension was 
prepared by adding 1.Og of MgC03 to 100 ml deionized water. 
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three to four hours around solar noon but field conditions often neces-

sitated deviations from this routine. The actual length of incubation

and period within the solar day were noted on field sheets so that the

appropriate adjustments could be made in the productivity calculations.

After incubation the samples were filtered on 0.45 pm pore size mem-

brane filters. The filters were rinsed with O.IN Hld, placed in

scintillation vials, and transported to the Radiation Laboratory for

analysis. During the 1973-1977 monitoring period, primary productivity

samples from the various stations were all transported to TRM 532.1

(Watts Bar Reservoir forebay) for incubation at the appropriate collec-

tion depth. After incubation, the 1973-1977 samples were injected with 1

ml of 10 percent formalin to halt metabolism until the samples could be

filtered. After filtration, the 0.45 pm pore size membrane filters

were glued to planchets, placed in dessicators in a light-excluding box, -

and shipped to the Radiation Laboratory for analysis.

A portable pyroheliometer was used to record solar radiation

from sunrise to sunset on days of primary productivity studies. On

occasions when the pyroheliometer did not function properly, solar

radiation data were retrieved from the Watts Bar meteorologic station.

From 1982 to 1985 light penetration was measured with a Secchi disc

and/or a submarine photometer.

Laboratory--Algal enumeration samples were mixed and a 15 ml

aliquot allowed to settle in a settling chamber for a minimum of

12 hours. The algae were enumerated at the generic level using an

Inverted microscope. From 1973 to 1977, filamentous forms such as

68
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Lyngbya, Oscillatoria, and Melosira were quantified for enumeration by

dividing the filament length in microns by a factor of 100 (e.g.,

2500 pm reported as 25, 250 pm reported as 3). Oscillatoria

comprised over 90 percent of the specimens quantified by this method.

Individual cells were counted for all genera for the period 1982-1985.

During 1982-85, chlorophyll sample filters were stored in ace-

tone in a freezer prior to analysis. In 1973 and 1974 the filters were

stored in a dessicator at 4V C; after May 1975 the unextracted filters

were stored in a freezer.

For the period 1982-1985, chlorophyll extracts were brought to

room temperature in the dark, and the filters ground with a glass rod and

subjected to ultrasound to disrupt cell walls and ensure complete extrac-

tion. Samples were then centrifuged and the optical density of the

supernatant was measured at 750, 664, 647, and 630 nm. The extract was

then acidified with two drops of 0.IN HCI and the optical density at 750

and 665 nm was determined after one minute. Chlorophylls a, b, and c

were calculated using the equations of Jeffrey and Humphrey (1975) and

phaeophytin a and the phaeophytin index (PI) were calculated using the

equations of Lorenzen (1967). During the 1973-1977 period, chlorophyll

filters were extracted in the lab with 90 percent acetone for 24 hours in

the dark at 4° C. When glass fiber filters were used in the field, the

extract was filtered again through a glass fiber filter before spectro-

photometric analysis. When cellulose acetate filters were used, the

extract was centrifuged before analysis. From 1973 to 1977, chlorophylls

a, b, and c were calculated using the equations of Parsons and Strickland
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Lyngbya, Oscil~~~oria, and ~~o~_ra were quantified for 1~l\umcratiol\ by 

dividing the filament length in microns by a factor of lOO (e.g., 

2500 ~ reported as 25, 250 ~m reported as 3). Oscillatoria 

comprised over 90 percent of the specimens quantified by this method. 

Individual cells were counted for all genera for the period 1982-1985. 

During 1982-85, chlorophyll sample filters were stored in ace-

tone in a freezer prior to analysis. In 1973 and 1974 the filters were 

stored in a dessicator at 4° C; after May 1975 the unextracted filters 

were stored in a freezer. 

For the period 1982-1985, chlorophyll extracts were brought to 

room temperature in the dark, and the filters ground with a glass rod and 

subjected to ultrasound to disrupt cell walls and ensure complete extrac-

tion. Samples were then centrifuged and the optical density of the 

supernatant was measured at 750, 664, 647, and 630 nm. The extract was 

then acidified with two drops of O.lN HCl and the optical density at 750 

and 665 om was determined after one minute. Chlorophylls~. Q. and £ 

were calculated using the equations of Jeffrey and Humphrey (1975) and 

phaeophytin ~ and the phaeophytin index (PI) were calculated using the 

equations of Lorenzen (1967). During the 1973-1977 period, chlorophyll 

filters were extracted in the lab with 90 percent acetone for 24 hours in 

the dark at 4° C. When glass fiber filters were used in the field. the 

extract was filtered again through a glass fiber filter before spectro-

photometric analysis. When cellulose acetate filters were used, the 

extract was centrifuged before analysis. From 1973 to 1977. chlorophylls 

~t ~. and c were calculated using the equations of Parsons and Strickland 
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(1963). For the current analysis, 1973-1977 chlorophyll values were

recalculated to make them more comparable to the data collected in

1982-1985. Phaeopigments were not analyzed prior to 1982.

Radioactivity of primary productivity samples was determined by

liquid scintillation during 1982-1985 and by a thin-window, low-

background, gas-flow proportional counter in 1973-1977. Total alkalin-

ity, pH, and temperature were used to calculate available inorganic

carbon using the tables of Bachman (1962) for 1973-1977 and Saunders,

3
et al. (1962) for 1982-1984. Net photosynthetic activity in mgC/m /hr

14
was determined by subtracting dark bottle C activity from light

bottle activity. Net photosynthetic activity was averaged for depth

intervals, multiplied by the respective depth interval, summed, and

proportioned to daily solar radiation to estimate the daily areal

productivity, expressed as mgC/m 2/day (Steeman-Neilson, 1952).

Zooplankton samples were diluted or concentrated, depending on

the abundance of detritus and organisms. Four 1-ml subsamples were taken

from each magnetically stirred sample using a l-ml Hensen-Stempel

pipette, and each subsample was placed in a Sedgewick Rafter cell.

Organisms were enumerated at the lowest practical taxonomic level,

usually species, on a compound microscope at 35 X or 50 X. After sub-

sample enumeration, the remainder of the sample was scanned under a dis-

secting microscope at 14 X for additional taxa not encountered in sub-

sampling. Resultant counts were extrapolated to numbers per cubic meter.

Data Anatysis--Varability among samples for enumerations (both

phytoplankton and zooplankton), chlorophyll a concentrations, and primary
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r
productivity estimates was evaluated by the coefficient of variation.

Coefficients greater than 40 percent indicated less than desirable

replicability.

Replicate phytoplankton samples for a given depth, station and

date were not collected prior to 1982, although replicate zooplankton

samples existed for the entire study period. However, because of the

intensity of vertical mixing, a judgement was made to use phytoplankton

samples collected at the various depths at a single station as replicates

for the purpose of statistical analysis. This assumption is consistent

with what is known about the hydraulics of the reservoir and allows sta-

tistical comparisons among stations by analysis of variance (ANOVA). All

numerical phytoplankton data were log transformed before statistical

analysis to ensure a normal distribution 2, then subjected to a one-way

ANOVA using station as the class variable. A Student-Newman-Keul's test

(SNK) was used to rank and find significant differences among station

means. A 95 percent confidence level was used for all analyses. By

convention, the SNK test was conducted on log transformed means, but

arithmetic means have been used in the tables to give a quantitativer
1. Total algae (106 cells/liter), chlorophyll a (mg/m 3 ), primary

productivity (mgC/m 2 /dag), Chrysophyta present (106 cells/liter),
Chlorophyta present (10° cells/liter), and Cyanophyta present

,(106 cells/liter).

2. Because the chlorophyll data set included values of '0.0', the
arbitrary value 'I.0' was added to each concentration before log
transformation.
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productivity estimates was evaluated by the coefficient of variation. 

Coefficients greater than 40 percent indicated less than desirable 

replicability. 

Replicate phytoplankton samples for a given depth, station and 

date were not collected prior to 1982, although replicate zooplankton 

samples existed for the entire study period. However, because of the 

intensity of vertical mixing, 8 judgement was made to' use phytoplankton 

samples collected at the various depths at a single station as replicates 

for the purpose of statistical analysis. This assumption is consistent 

with what 1S known about the hydraulics of the reservoir and allows sta-

tistical comparisons among stations by analysis of variance (ANOVA). All 

I numerical phytoplankton data were log transformed before statistical 

analysis to ensure a normal distribution2, then subjected to a one-way 

ANOVA using station as the class variable. A Student-Newman-Keul's test 

(SNK) was used to rank and find significant differences among station 

means. A 95 percent confidence level was used for all analyses. By 

convention, the SNK test was conducted on log transformed means, but 

arithmetic means have been used in the tables to give a quantitative 

1. 

2. 

Total algae (106 cells/liter), chlorophyll ~ (mg/m3), primary 
productivity (mgc/m2/da~), Chrysophyta present (106 cells/liter), 
Chlorophyta present (10 cells/liter), and Cyanophyta present 
(106 cells/liter). 

Because the chlorophyll data set included values of '0.0', the 
arbitrary value '1.0' was added to each concentration before log 
transformation. 
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indication of the central tendency of the data. Similar procedures were

used on zooplankton data, except a logl 0 transformation was used.

Pielou's percentage similarity index (Pielou, 1975), Sorenson's

quotient of similarity (McCain, 1975) and a form of the Shannon diversity

index (Patten, 1962) were used to analyze phytoplankton and zooplankton

community structures. Pielou's percent similarity (PS) was computed as

follows:

5

PS = 200 Z min (Pix, Ply)
i=l

where Pix and Piy are the quantities of genus i

at stations x and y as proportions of the quantities

of all s genera at the two stations combined.

The index is based on both qualitative and quantitative community char-

acteristics and values of 70 percent or greater were assumed to show

similarity.

Sorenson's quotient of similarity (SQS) was calculated as

follows:

SQS = 2s/(x + y) x 100

where x = number of genera at station X

y = number of genera at station Y

s = number of genera in common between stations

X and Y.
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This index is based solely on qualitative community characteristics

F (i.e., genus presence/absence) and values of 70 percent or greater were

assumed to show similarity. If comparisons between two stations provided

low SQS and PS values, the communities should be considered different.

If the SQS value is high but PS is low, the communities are composed of

similar genera but differ either in total abundance or relative abundance

of genera present. When SQS is low and PS is high, communities may still

be considered similar because the low SQS value probably reflects the

random occurrence of rare genera which affect SQS values more than PS

values. If both SQS and PS values are high, the communities are similar

in generic composition, relative abundance of genera, and total algae

abundance.

rDiversity index values (d bar) were calculated as follows:

s
d bar = -E (n /n) log (n /n)

I 1 2 i

r where s = number of genera collected
th

n f number of individuals belonging to the i genus
J, i

n = total number of organisms
0d bar = diversity per individual

Transformed (log1 0 X+l) abundance values (total abundance and

abundance by season) for seven WBN and three SQN sites (five for July

1985 data) were subjected to first and second order regression analysis.

Because of several inconsistencies in the data set phytoplankton numbers
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This index is based' solely on qualitative community characteristics 

(i.e •• genus presence/absence) and values of 70 percent or greater were 

assumed to show similarity. If comparisons between two stations provided 

low SQS and PS values, the communities should be considered different. 

If the SQS value is high but PS is low, the communities are composed of 

similar genera but differ either in total abundance or relative abundance 

of genera present. When SQS is low and PS is high, communities may still 

be considered similar because the low SQS value probably reflects the 

random occurrence of rare genera which affect SQS values more than PS 

values. If both SQS and PS values are high, the communities are similar 

in generic composition, relative abundance of genera, and total algae 

abundance. 

Diversity index values (d bar) were calculated as follows: 

s 
d bar = -t (n In) log (n In) 

1 i 2 i 

where s = number of genera collected 

n = number of individuals belonging to the i 
i 

n = total number of organisms 
d bar = diversity per individual 

th 
genus 

Transformed (loglOX+l) abundance values (total abundance and 

abundance by season) for seven WBN and three SQN sites (five for July 

1985 data) were subjected to first and second order regression analysis. 

Because of several inconsistencies in the data set phytoplankton numbers 



from the 1.0 meter sample only were used in the regressions. Zooplankton -

samples were collected as continuous tows from near bottom to the sur-
_J

face, consequently the composition of the mixed sample at each station

was used for the regressions.
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F 5.2.1 Phytoplankton Results and Discussions

Phytoplankton communities respond rapidly to changing environmental

conditions and are capable of demonstrating variation in abundance and/or

physiological state within a short period of time, i.e., a week or even days

(Wade 1984). However consistent effort over a period of years enables

documentation of trends within the phytoplankton community to be used in

Fevaluating effects of WBN on Chickamauga Reservoir. While seasonal patterns

(winter, spring, summer, autumn) over years (1973-1977 and 1982-1985) provide

inferences about annual periodicity, year to year changes document long-term

variations within the river reach. Phytoplankton analyses addressed four

community parameters in an inclusive (i.e., long-term) sense. These

parameters (community structure, abundance, chlorophyll biomass, and primary

productivity) were used to describe long-term temporal (year-to-year) and

rspatial differences observed in the study area. Seasonal descriptions of the

phytoplankton assemblage provided baseline information so that any operational

changes in numbers, composition, diversity and phytoplankton similarity

Findices can be quantified. Although phytoplankton results and discussions

will generally address spatial, seasonal, and long-term aspects of the

assemblage, specific data presented in appendices allow examination of

individual samples which can be compared with physical and chemical parameters

discussed in Chapters 2.0 and 4.0, respectively.

Long-term Temporal Trends in WBN Study Reach Phytoplankton

During preoperational monitoring, 124 phytoplankton genera were

identified from the Watts Bar forebay and one or more Chickamauga Reservoir

channel habitats in the vicinity of WBN (table 5-1). Taxonomically these

genera were distributed as follows:
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5.2.1 Phytoplankton Results and Discussions 

Phytoplankton communities respond rapidly to changing environmental 

conditions and are capable of demonstrating variation in abundance and/or 

physiological state within a short period of time. i.e., a week or even days 

(Wade 1984). However consistent effort over a period of years enables 

documentation of trends within the phytoplankton community to be used in 

evaluating effects of WBN on Chickamauga Reservoir. While seasonal patterns 

(winter. spring, summer, autumn) over years (1973-1977 and 1982-1985) provide 

inferences about annual periodicity. year to year changes document long-term 

variations within the river reach. Phytoplankton analyses addressed four 

community parameters in an inclusive (i.e •• long-term) sense. These 

parameters (community structure. abundance. chlorophyll biomass. and primary 

productivity) were used to describe long-term temporal (year-to-year) and 

spatial differences observed in the study area. Seasonal descriptions of the 

phytoplankton assemblage provided baseline information so that any operational 

changes in numbers. composition. diversity and phytoplankton similarity 

indices can be quantified. Although phytoplankton results and discussions 

will generally address spatial. seasonal. and long-term aspects of the 

assemblage, specific data presented in appendices allow examination of 

individual samples which can be compared with physical and chemical parameters 

discussed in Chapters 2.0 and 4.0, respectively. 

Long-term Temporal Trends in WBN Study Reach Phytoplankton 

During preoperational monitoring, 124 phytoplankton genera were 

identified from the Watts Bar forebay and one or more Chickamauga Reservoir 

channel habitats in the vicinity of WBN (table 5-1). Taxonomically these 

genera were distributed as follows: 
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Group

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Number Genera

63
31

2
20

4
4

I

'~1

Twenty-two of the 124 genera accounted for over 88 percent of the

total phytoplankton abundance during one or more collection period(s). These

genera comprised the numerically important segment of the community and have

been designated dominant forms. They are:

Ankistrodesmus
Chlamydomonas
Chlorella

Asterionella
Cyclotella
Dinobryon

Anacystis
Dactylococcopsis

Chlorophyta

Coelastrum
Dictyosphaerium
Kirchneriella

Chrysophyta

Melosira
Stephanodiscus
Fragilaria

Cyanophyta

Lyngbya
Merismopedia

Pandorina
Pediastrum
Scenedesmus

Synedra

Oscillatoria
Raphidiopsis

Comparisons of stations using Sorensen's Quotient of Similarity (SQS)

showed a generally increasing trend in similarity from 1973-1985 (see

appendix 5-A). Pielou's community similarity test showed percentage

similarity (PS) to be lower than indicated by SQS comparisons with only

39 percent of possible combinations similar at the 70 percent level or greater

(appendix 5-B). These data are summarized by year as follows:
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Twenty-two of the 124 genera accounted for over 88 percent of the 

total phytoplankton abundance during one or more collection period(s). These 

genera comprised the numerically important segment of the community and have 

been designated dominant forms. They are: 

Chlorophyta 

Ankistrodesmus Coe1astrum Pandorina 
Ch1amxdomonas Dictlosphaerium Pediastrum 
Ch10rella Kirchneriella Scenedesmus 

Chrysophyta 

Asterionella Melosira Synedra 
CIclotella Stephanodiscus 
DinobrIon Fragilaria 

Cyanophyta 

AnacIstis LyngbIa Oscillatoria 
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Comparisons of stations using Sorensen's Quotient of Similarity (SQS) "'l) 

showed a generally increasing trend in similarity from 1973-1985 (see 

appendix 5-A). Pielou's community similarity test showed percentage 

. similarity (PS) to be lower than indicated by SQS comparisons with only 

39 percent of possible combinations similar at the 70 percent level or greater 

(appendix 5-B). These data are summarized by year as follows: 
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SQS PS
Year No. Comparisons No. Comparisons

Similar/Possible Percent Similar/Possible Percent

1973 56/84 67 43/84 51
1974 39/84 46 26/84 31
1975 46/84 55 17/84 20
1976 40/84 48 43/84 51
1977 59/84 70 39/84 46
1982 51/63 81 11/63 18
1983 59/84 70 28/84 33
1984 55/84 66 39/84 46
1985 80/84 95 42/84 50
Total 485/735 66 288/735 39

Similarity indices (SQS) were determined for each sample station by

season over the time period 1973-1985 (appendix 5-A). These calculations

showed dissimilarity among stations to be greatest during the transition

seasons (spring and autumn).

Diversity index values for phytoplankton ranged from 0.35 in May,

1975 (TRM 506.6 at 3m depth) to 4.40 in August, 1985 (TRM 496.5

at 5m depth) (appendix 5-C). In one instance (TRM 532.1 at 5 meters) in

November 1977, no diversity index was calculated because only one taxon was

present in the samples. The greatest number of genera (59) occurred at

TRM 532.1 during 1985. Habitat at TRM 532.1, located in the Watts Bar

Reservoir forebay area, is lentic and unlike the mixed, lotic environment in

the vicinity of WBN. Phytoplankton data from TRM 532.1 were expected to

differ from stations near WBN. However, TRM 532.1 was included in the

monitoring program as the primary source of plankton in the vicinity of WBN.
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Year No. Comparisons No. Comparisons 

Similar/Possible Percent Similar/Possible Percent 
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1974 39/84 46 26/84 31 
1975 46/84 S5 17/84 20 
1916 40/84 48 43/84 51 
1977 59/84 70 39/84 46 
1982 51/63 81 11163 18 
1983 59/84 70 28/84 33 
1984 55/84 66 39/84 46 
1985 80/84 95 42/84 50 
Total 485/735 66 288/735 39 

Similarity indices (SQS) were determined for each sample station by 

season over the time period 1973-1985 (appendix 5-A). These calculations 

showed dissimilarity among stations to be greatest during the transition 

seasons (spring and autumn). 

Diversity index values for phytoplankton ranged from 0.35 in May, 

1975 (TRM 506.6 at 3m depth) to 4.40 in August, 1985 (TRM 496.5 

at Sm depth) (appendix 5-C). In one instance (TRM 532.1 at 5 meters) in 

November 1977, no diversity index was calculated because only one taxon was 

present in the samples. The greatest number of genera (59) occurred at 

TRM 532.1 during 1985. Habitat at TRM 532.1, located in the Watts Bar 

Reservoir forebay area, is lentic and unlike the mixed, lotic environment in 

the vicinity of WBN. Phytoplankton data from TRM 532.1 were expected to 

differ from stations near WBN. However, TRM 532.1 was included in the 

monitoring program as the primary source of plankton in the vicinity of WBN. 
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Diversity Summary

Range of Range of Low/High
Year Genera Diversity Month

1973 5-30 0.53-4.10 Feb/Aug
1974 3-20 0.91-3.17 May/Aug
1975 4-39 0.35-4.23 May/Aug
1976 4-44 0.75-3.87 Feb/Aug
1977 1-51 0.00-4.21 Nov/Aug
1982 12-41 1.03-3.55 Aug/May
1983 10-39 1.84-3.74 Nov/Aug
1984 9-43 0.67-4.01 May/Feb
1985 14-59 1.89-4.40 Nov/Aug

Overall, diversity indices were good with only 29 of 976 values less

than 1.0, however only 22 indices were greater than 4.0. These data show the

system to be relatively consistent with respect to taxa present.

Phytoplankton community structure showing seasonal succession of the

three dominant groups (Chlorophyta, Chrysophyta and Cyanophyta) for 1973

through 1985 is in figure 5-2 through figure 5-5 and table 5-2. The other

three groups (Cryptophyta, Euglenophyta, and Pyrrophyta) have been combined

and designated as "other" because they generally comprised a small percentage

of phytoplankton abundance. These percentage composition data represent

average abundance of all seven stations; however individual sample values at

each location are in appendix 5-D.

In 1973 and 1974, phytoplankton was dominated by Chrysophyta

(table 5-2). The only exception was August 1973 when Chlorophyta (primarily

Scenedesmus) dominated. In all cases where chrysophytes were the dominant

group, the most prevalent genus was Melosira and onty once (August 1973) did
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Cyanophyta (30.9 percent) comprise substantially more than 5 percent of the

community (table 5-2).

Melosira was usually the dominant chrysophyte genus throughout the

entire preoperational period (appendix 5-D) and Chrysophyta tended to dominate

the assemblage except for the summer season (table 5-2). In summer,

Cyanophyta frequently was dominant. This dominance sometimes persisted into

rautumn (1977 and 1985; table 5-2). Dominant cyanophytes varied from year to

year but were comprised primarily of Dactylococcopsis (1973), Anacystis (1975,

1976, 1977), Raphidiopsis (1982 and 1984) and Oscillatoria (1983 and 1985)

(appendix 5-D).

Generally the other phytoplankton groups (Cryptophyta, Euglenophyta

r and Pyrrophyta) were present in the assemblage but were sparse (appenix 5-D).

However during four of the thirty-six quarters of sampling these groups

comprised 10 percent or more of the assemblage. These were: winter of 1975

with 10.56 percent, primarily Euglenophyta; spring of 1982 with 46.25 percent,

primarily Cryptophyta; autumn of 1982 with 15.75 percent, primarily

Cryptophyta and autumn of 1985 with 12.18 percent, primarily Cryptophyta

(figure 5-3). Also, during four quarterly samples the group Chlorophyta was

F' dominant. These quarters were: summer of 1973 (38.76 percent); summer

M(41.6 percent) and autumn (39.4 percent) of 1975; and autumn of 1984

(54.2 percent) (table 5-2).

When percentage composition was determined (seasons combined) by

group at each station within each year some changes in the Tennessee River in

Fthe vicinity of WBN became apparent (figures 5-6 through 5-8). Beginning in

1973, phytoplankton were dominated by Chrysophyta (figure 5-6) or Chrysophyta

and Chlorophyta, however the system gradually shifted to an entirely different

7
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Cyanophyta (30.9 percent) comprise substantially more than 5 percent of the 

community (table 5-2). 

Melosira was usually the dominant chrysophyte genus throughout the 

entire preoperational period (appendix 5-0) and Chrysophyta tended to dominate 

the assemblage except for the summer season (table 5-2). In summer, 

Cyanophyta frequently was dominant. This dominance sometimes persisted into 

autumn (1977 and 1985; table 5-2). Dominant cyanophytes varied from year to 

year but were comprised primarily of OactYlococcopsis (1973), Anacystis (1975, 

1976, 1977), Raphidiopsis (1982 and 1984) and Osci1Latoria (1983 and 1985) 

(appendix 5-0). 

Generally the other phytoplankton groups (Cryptophyta, Euglenophyta 

and Pyrrophyta) were present in the assemblage but were sparse (appenix 5-0). 

However during four of the thirty-six quarters of sampling these groups 

comprised 10 percent or more of the assemblage. These were: winter of 1975 

with 10.56 percent, primarily Euglenophyta; spring of 1982 with 46.25 percent, 

primarily Cryptophyta; autumn of 1982 with 15.75 percent, primarily 

Cryptophyta and autumn of 1985 with 12.18 percent, primarily Cryptophyta 

(figure 5-3). Also, during four quarterly samples the group Chlorophyta was 

dominant. These quarters were: summer of 1973 (38.76 percent); summer 

(41.6 percent) and autumn (39.4 percent) of 1975; and autumn of 1984 

(54.2 percent) (table 5-2). 

When percentage composition was determined (seasons combined) by 

group at each station within each year some changes in the Tennessee River in 

the vicinity of WBN became apparent (figures 5-6 through 5-8). Beginning in 

1973, phytoplankton were dominated by Chrysophyta (figure 5-6) or Chrysopbyta 

and Chlorophyta, however the system gradually shifted to an entirely different 
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community in later years (figure 5-7). No phytoplankton samples were

collected from 1978-1981, and when sampling was resumed in 1982 the assemblage

was more eutrophic (figure 5-8). The system (particularly the upstream

stations) was totally dominated by cyanophytes with the cryptophyte,

Chroomonas, as second in abundance, particularly at TRt 496.5 and TRM 506.6

(appendix 5-D). Cyanophyte dominance moderated in 1983 (table 5-2) but became

reestablished in subsequent years (figure 5-8). These figures document a

successional change in this reach of the Tennessee River wherein the

phytoplankton community changes from a chrysophyte dominated system to a

cyanophyte dominated one. There occurs also a gradual shift among stations

from over 60 percent cyanophyta (TRM 532.1) to less than 40 percent Cyanophyta

(TRM 496.5) (see 1983, table 5-2). This spatial pattern was repeated more

(1982) or less (1976) throughout the entire preoperational monitoring period.

Cyanophyte dominance in the vicinity of WBN suggests eutrophication; however,

because of water travel times this eutrophication is also undoubtedly a

reflection of conditions upstream of WBN in Watts Bar Reservoir.

Phytoplankton Abundance--The abundance of phytoplankton communities

varies with intensity and duration of available light, quality and quantity of

nutrients present in the water column, temperature, current, and the hydro-

graphic configuration of the system. To evaluate differences in phytoplankton

abundance, log transformed data were subjected to four-way analysis of

variance for population changes at location (river mile), depth, season

(quarter), and year. In order to balance the data set only one abundance

replicate value was used for each combination of the four test parameters, and

1982 was excluded because winter quarter data were not collected.
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waa more eutrophic (figure 5-8). The system (particularly the upstream 

stations) was totally dominated by cyanophytes with the cryptophyte. 

Chroomonas. as second in abundance. particularly at TRM 496.5 and TRM 506.6 

(appendix 5-D). Cyanophyte dominance moderated in 1983 (table 5-2) but became 

reestablished in subsequent years (figure 5-8). These figures document a 

successional change in this reach of the Tennessee River wherein the 

phytoplankton community changes from a chrysophyte dominated system to a 

cyanophyte dominated one. There occurs also a gradual shift among stations 

from over 60 percent cyanophyta (TRM 532.1) to less than 40 percent Cyanophyta 

(TRM 496.5) (see 1983. table 5-2). This spatial pattern was repeated more 

(1982) or less (1976) throughout the entire preoperational mo~itoring period. 

Cyanophyte dominance in the vicinity of WBN suggests eutrophication; however. 

because of water travel times this eutrophication is also undoubtedly a 

reflection of conditions upstream of WBN in Watts Bar Reservoir. 

Phytoplankton Abundance--The abundance of phytoplankton communities 

varies with intensity and duration of available light. quality and quantity of 

nutrients present in the water column, temperature. current, and the hydro-

graphic configuration of the system. To evaluate differences in phytoplankton 

abundance, log transformed data were subjected to four-way analysis of 

variance for population changes at location friver mile), depth, season 

(quarter), and year. In order to balance the data set only one abundance 

replicate value was used for each combination of the four test parameters, and 

1982 was excluded because winter quarter data were not collected. 

80 

) , 
I 

"'" 
\ 

1 
~ 

I 
; , 
I , 

., 

""l 
i 

., 
! 



Total phytoplankton abundance in the Tennessee River near WBN

exhibited significant differences for all main effects except depth (i.e.,

river mile, season, and year) (table 5-3). A significant interaction also

occurred between year and season. This interaction showed, and the abundance

data (appendix 5-D) verified, a system with significantly greater numbers

present each sumner throughout all years than in other seasons. Abundance

followed the general trend observed in Sorenson's analyses where highest SQS

values were observed in summer followed by the winter season, then spring and

autumn in descending order of similarity. The pattern differed in that the

SNK Multiple Range Test showed spring and autumn not significantly different

from each other.

Year to year differences in total phytoplankton abundance showed 1985

had significantly more phytoplankton (a = 0.05) than other years. Abundance

in 1974 and 1973 was similar but significantly lower than other years

(table 5-3, appendix 5-D). The year to year changes in phytoplankton

abundance by sample station, including stations sampled as part of the SQN

monitoring effort, are in figures 5-9 through 5-17. These figures show the

differences in year by year, seasonal, and river mile ANOVA (table 5-3).

Fewest overall numbers of phytoplankton (0.07 x 106 cells liter) were

collected at TRM 496.5 during the autumn of 1983 (figure 5-15) and TRM 506.6

during autumn of 1984 (figure 5-16). Greatest numbers (24.93 x 106

cells/liter) were taken in the summer of 1982 at TRM 532.1 (figure 5-14).

Generally summer was the most productive season with the highest

community similarity (appendices 5-A and 5-B) and diversity (appendix 5-C).

However, presence/absence data (appendix 5-D) and abundance figures
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Total phytoplankton abundance in the Tennessee River near WBN 

exhibited significant differences for all main effects except depth (i.e., 

river mile, season, and year) (table 5-3). A significant interaction also 

occurred between year and season. This interaction showed, and the abundance 

data (appendix 5-D) verified, a system with significantly greater numbers 

present each summer throughout all years than in other seasons. Abundance 

followed the general trend observed in Sorenson's analyses where highest SQS 

values were observed in summer followed by the winter season, then spring and 

autumn in descending order of_similarity. The pattern differed in that the 

SNK Multiple Range Test showed spring and autumn not significantly different 

from each other. 

Year to year differences in total phytoplankton abundance showed 1985 

had significantly more phytoplankton (<< = 0.05) than other years. Abundance 

in 1974 and 1973 was similar but significantly lower than other years 

(table 5-3, appendix 5-0). The year to year changes in phytoplankton 

abundance by sample station, including stations sampled as part of the SQN 

monitoring effort, are in figures 5-9 through 5-17. These figures show the 

differences in year by year, seasonal, and river mile ANOVA (table 5-3). 

Fewest overall numbers of phytoplankton (0.07 x 106 cells liter) were 

collected at TRM 496.5 during the autumn of 1983 (figure 5-15) and TRM 506.6 

6 during autumn of 1984 (figure 5-16). Greatest numbers (24.93 x 10 

cells/liter) were taken in the summer of 1982 at TRM 532.1 (figure 5-14). 

Generally summer was the most productive season with the highest 

community similarity (appendices 5-A and 5-8) and diversity (appendix 5-C). 

However, presence/absence data (appendix 5-0) and abundance figures 
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(figures 5-9 through 5-17) show a pattern of between station variability in

phytoplankton numbers. Abundance patterns among stations show TRM 532.1 as 2
-j

most productive and TRM's 496.5 and 506.5 as least (table 5-3).

This pattern persisted in other seasons (figure 5-10, spring and

5-13, autumn) with general declines in numbers from upstream to TRM 496.5.

However, those stations associated with SQN (TRM's 478.2, 483.4 and 490.5)

often showed a pattern of increasing numbers in a downstream direction. This

trend is evident at SQN stations "A" (TRN 472.8) through "E" (TRM 490.5) in

figures 5-9 through 5-17. These data indicate the effects of discharging

deeper strata waters from Watts Bar Reservoir and the importance of reduced

flows (increased retention time) to plankton production in Chickamauga

Reservoir.

Spatial trends of phytoplankton abundance were further examined using

total numbers collected at 1.0 meter depths over years and by seasons within

years. These data were regressed against the seven stations in the WBN

preoperational data set and stations 1 (TRM 478.2), 2 (TRM 483.4), and

3 (TRM 490.5) of the SQN preoperational and operational data set. Total

yearly abundance and abundance by season were examined. Several years, as

well as seasons within years, showed significant non-linear regressions of the

general quadratic form. Appropriate constants of the equation:

2
y = a + b x + c x2

where "y" is the logarithm of estimated abundance and "x" is the sample

station (e.g., TRM 472.8 . . . TRM 532.1), are presented in appendix 5-E. The

P > F values (significance) of regressions are summarized below. Regressions

significant at a = 0.05 are marked "*."
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Total Abundance by Season
Year Abundance Winter Spring Summer Autumn

1973 0.0682 0.5341 0.0156* 0.0032* 0.0017*
1974 0.0757 0.0357* 0.0311* 0.0277* 0.0072*
1975 0.1069 0.2351 0.0118* 0.0301* 0.2034
1976 0.7534 0.6978 0.4055 0.0773 0.0464*
1977 0.2139 0.0113* 0.6629 0.4933 0.0001*
1982 0.0115* 0.2879t 0.0007* 0.0001* 0.0001*
1983 0.0014* 0.2912 0.0001* 0.0001* 0.0001*
1984 0.0081* 0.0027* 0.0001* 0.0001* 0.0065*
1985 0.4122 0.8599 0.0020* 0.0001* 0.0526

*Significant at c = 0.05.
tThree SQN stations only.

Because many F-values were significant, especially in the seasonal

regressions, they will be addressed in the seasonal discussions. However,

those years where significant departures from the hypothesis of no difference

among stations for total numbers occurred, coincided with the operational

years for SQN. Operation of SQN could not have influenced phytoplankton

abundance in the vicinity of WBN. In the well mixed, relatively fast flowing

riverine portion of Chickamauga Reservoir near WBN, residence time in the

euphotic zone was inadequate for phytoplankton growth and reproduction.

Therefore, if operational impacts to the phytoplankton community occur, they

likely will not be apparent in this portion of the reservoir under flow

conditions. Downstream from where the reservoir becomes more lacustrine to

the forebay of Chickamauga Reservoir slower flows permit phytoplankton

abundance to increase.

Chlorophyll Biomass--Because of several changes in field and

laboratory procedures, chlorophyll data were not comparable over time. Within

,.... 
( , 

r 
! 
I 

~ 
I 

f~ 
I 
I 

r , 

r 
i 

r 
I 

r 

r 

I""" 
i 
I 

Total 
Year Abundance Winter 

1973 0.0682 0.5341 
1974 0.0757 0.0357* 
1975 0.1069 0.2351 
1976 0.7534 0.6978 
1977 0.2139 0.0113* 
1982 0.0115* 0.2879t 
1983 0.0014* 0.2912 
1984 0.0081* 0.0027* 
1985 0.4122 0.8599 

*Significant at a = 0.05. 
tThree SQN stations only. 

Abundance bI Season 
Spring Sununer Autwnn 

0.0156* 0.0032* 0.0017* 
0.0311* 0.0277* 0.0072* 
0.0118* 0.0301* 0.2034 
0.4055 0.0773 0.0464* 
0.6629 0.4933 0.0001* 
0.0007* 0.0001* 0.0001* 
0.0001* 0.0001* 0.0001* 
0.0001* 0.0001* 0.0065* 
0.0020* 0.0001* 0.0526 

Because many F-values were significant, especially in the seasonal 

regressions, they will be addressed in the seasonal discussions. However, 

those years where significant departures from the hypothesis of no difference 

among stations for total numbers occurred, coincided with the operational 

years for SQN. Operation of SQN could not have influenced phytoplankton 

abundance in the vicinity of WBN. In the well mixed, relatively fast flowing 

riverine portion of Chickamauga Reservoir near WBN, residence time in the 

euphotic zone was inadequate for phytoplankton growth and reproduction. 

Therefore, if operational impacts to the phytoplankton community occur, they 

likely will not be apparent in this portion of the reservoir under flow 

conditions. Downstream from where the reservoir becomes more lacustrine to 

the forebay of Chickamauga Reservoir slower flows permit phytoplankton 

abundance to increase. 

Chlorophyll Biomass--Because of several changes in field and 

laboratory procedures, chlorophyll data were not comparable over time. Within 
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years these data were variable with respect to both seasonal and spatial

biomass both among stations and among seasons (appendix 5-F). Although not

evaluated quantitatively, the chlorophyll data provided several qualitative

insights into overall production of phytoplankton. Chlorophyll a values were

generally greatest in the Watts Bar forebay area (TRM 532.1) and least at the

most downstream station in Chickamauga (TRM 496.5). During most years

chlorophyll biomass was directly correlated with abundance (appendices 5-D and

5-F). Maximum chlorophyll a concentrations recorded each year are summarized

as follows.

Year No. Values ) 10 mg/m 3  Highest Concentration Site

1973 None 6.56 mg/m 3  529.5
1974 1 10.76 mg/m 3  532.1
1975 None 7.63 mg/mr3  532.1
1976 4 15.91 mg/m 3  532.1
1977 29 17.34 mg/m 3  532.1
1982 27 23.87 mg/m 3  532.1
1983 13 14.18 mg/m 3  532.1
1984 31 15.46 mg/m 3  532.1
1985 49 21.20 mg/m 3  532.1

The number of chlorophyll a concentrations greater than 10 mg/mr3

has been increasing steadily over the years at TRM 532.1. Similar trends were

also documented at other sample sites in the vicinity of WBN (appendix 5-F).

These concentrations, in the 10-30 mg/m3 range suggested by Vincent (1981)

as indicative of potential eutrophication, occurred only rarely prior to 1977;

however their incidence has increased since that time.

The relationship between chlorophyll a and phaeophytin a (a

degradation product of chlorophyll a) expressed as a phaeophytin index (PI)

84
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provides inferences about the physiological status of the assemblage.

FPhaeophytin indices were determined for samples collected from 1982 to present

(appendix 5-F). PI values near 1.7 (the theoretical maximum) imply

populations consisting of mainly intact, non-decaying organisms, whereas

values near 1.0 (theoretical minimum) indicate little or no active

chlorophyll a.

Except for an occasional high PI value, moderate to large relative

amounts of phaeophytin a (PI < 1.6) were present at all stations and depths

during autumn quarters throughout the period 1983 - 1985 and for all of 1982.

Lower PI values, indicative of aging or physiologically stressed algae, would

be consistent with high residence time and potential mechanical breakage of

phytoplankton. High PI values > 1.6 (in some cases PI values exceeded the

theoretical maximum of 1.7) were observed during winter (except for TRM 532.1

rin 1985), a period of reduced river elevation and reduced residence time

throughout the study reach. These phaeophytin values show the assemblage had

responded to physical influences related to season.

Primary Production--Primary production provides a measure of the

photosynthetic activity in the water column. Primary production data were

summarized into hourly and daily carbon assimilation (appendix 5-G) and

expressed as the amount of carbon incorporated by phytoplankton in a square

meter area, to a depth of five meters, for an entire day. This technique not

only considers the amounts of light available during incubation and for the

day, but also integrates depths within the euphotic zone. This zone, defined

as the depth to which one percent of surface light penetrates (Jasper, et. al,

1983), roughly correlates with Secchi depth measurements reported in chapter 2

and appendix 2-A of this report.

85

r 

r 
( .... 
! 

r 
1. 

r 

j 
I 

i"'" 
I 
{ 

r 
\ 

I"!>I 
I 
i 

~ 
! 

f"'" 
1 
I 

r 

r 
r 
I 

provides inferences about the physiological status of the assemblage. 

Phaeophytin indices were determined for samples collected from 1982 to present 

(appendix 5-F). PI values near 1.7 (the theoretical maximum) imply 

populations consisting of mainly intact, non-decaying organisms, whereas 

values near 1.0 (theoretical minimum) indicate little or no active 

chlorophyll a. 

Except for an occasional high PI value, moderate to large relative 

amounts of phaeophytin ! (PI < 1.6) were present at all stations and depths 

during autumn quarters throughout the period 1983 - 1985 and for all of 1982. 

Lower PI values, indicative of aging or physiologically stressed algae, would 

be consistent with high residence time and potential mechanical breakage of 

phytoplankton. High PI values> 1.6 (in some cases PI values exceeded the 

theoretical maximum of 1.7) were observed during winter (except for TRM 532.1 

in 1985), a period of reduced river elevation and reduced residence time 

throughout the study reach. These phaeophytin values show the assemblage had 

responded to physical influences related to season. 

Primary Production--Primary production provides a measure of the 

photosynthetic activity in the water column. Primary production data were 

summarized into hourly and daily carbon assimilation (appendix 5-G) and 

expressed as the amount of carbon incorporated by phytoplankton in a square 

meter area, to a depth of five meters, for an entire day. This technique not 

only considers the amounts of light available during incubation and for the 

day, but also integrates depths within the euphotic zone. This zone, defined 

as the depth to which one percent of surface light penetrates (Jasper, et. al, 

1983), roughly correlates with Secchi depth measurements reported in chapter 2 

and appendix 2-A of this report. 
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Unfortunately the entire data set was statistically unbalanced, but

could be balanced for analytical purposes over five of nine years (not

consecutive) for seven WBN stations for each depth and season. One replicate

was used for each of the 560 combinations of the four parameters, and ANOVA of

main effects and interactions calculated. The error mean square for the

four-way interaction was used to determine F-statistics for secondary

interactions. Too few observations (( 7) did not permit any pattern to be

observed among secondary interactions, consequently, they were not included in

the discussion. Significance of the tests was determined by probabilities of

exceeding the F-statistic at the 0.001 level and are summarized in table 5-4.

The least significant difference (LSD) test at the 99 percent significance

level was used to locate differences among means for each significant F-test.

A summary of the treatment means results and 99 percent LSD values is given in

table 5-5 with means having the same alpha- betic letter not being

significantly different.

The analysis of main effects means is valuable to give an overall

view of the system. Each main effect is pooled over the other parameters.

River Mile-Photosynthetic activity varied with respect to river

mile, with the most activity occurring in the Watts Bar forebay at TRM 532.1

(table 5-5, comparison I). However, river miles could not be easily sorted

out on the basis of photosynthetic activity for the river miles (stations)

below the dam because of similarities in activity among some stations.

TRN 527.4 and TRM 528.0 were similar but TRM 528.0 could not be distinguished

from TRM 529.5 and TRhM 518.0, while TRM's 529.5 and 518.0 were similar.

Primary production at TRM 496.5 and TRM 506.5 could not be separated
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statistically. These results confirm the lacustrine forebay is more

photosynthetically active than the area below the dam. The fact that

production is somewhat varied among the riverine stations indicates localized

differences between the upper and lower river stations (e.g., TRM 527.4 was

similar to TRM 528.0 but not to 529.5, while TRM 529.5 was similar to 528.0

and to all the lower stations). Inspection of the area shows Dake Branch

enters the Tennessee River slightly below TRM 528.0. River configuration

suggests this creek has potential photosynthetic influence on the TRM 527.4

sample site, which may relate to the slightly higher phytoplankton production

at TRM 527.4 when compared to TRN 529.5 (table 5-5, comparison I).

Years--As demonstrated in table 5-5, comparison II, photosynthetic

activity was not constant for the years examined. The high variability of

turbidity, flow, nutrients, and available light among years (appendix 2-A)

coupled with large fluctuations of photosynthesis within years (2 mgC/m 2/day

to 1652 mgC/m 2/day) tended to confuse relationships between years. Based on

L.S.D. tests annual primary production showedi .A .• 1976 < 1972.<L1977

where years not underlined by a continuous line are significantly different.

Season--Because data were collected at about the same time each

quarter, the 140 observations per quarter present credibility in showing

seasonal photosynthetic activity. Quantitative results of primary production

will be discussed in the respective seasonal sections, however lowest overall

activity was observed in November and February with virtually no difference in

production between those months. Nearly twice as much photosynthetic activity

occurred in May (spring) while productivity nearly tripled in August

(table 5-5, comparison III).
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statistically. These results confirm the lacustrine forebay is more 

photosynthetically active than the area below the dam. The fact that 

production is somewhat varied among the riverine stations indicates localized 

differences between the upper and lower river stations (e.g., TRM 527.4 was 

similar to TRM 528.0 but not to 529.5, while TRM 529.5 was similar to 528.0 

and to all the lower stations). Inspection of the area shows Dake Branch 

enters the Tennessee River slightly below TRM 528.0. River configuration 

suggests this creek has potential photosynthetic influence on the TRM 527.;4 

sample site, which may relate to the slightly higher phytoplankton production 

at TRM 527.4 when compared to TRM 529.5 (table 5-5, comparison I). 

Years--As demonstrated in table 5-5, comparison II, photosynthetic 

activity was not constant for the years examined. The high variability of 

turbidity, flow, nutrients. and available light among years (appendix 2-A) 

coupled with large fluctuations of photosynthesis within years (2 mgC/m2/day 

2 to 1652 mgC/m /day) tended to confuse relationships between years. Based on 

L.S.D. tests annual primary production showed 1974 ( 1983 ( 1976 < 1973 ( 1977 

where years not underlined by a continuous line are significantly different. 

Season--Because data were collected at about the same time each 

quarter, the 140 observations per quarter present credibility in showing 

seasonal photosynthetic activity. Quantitative results of primary production 

will be discussed in the respective seasonal sections, however lowest overall 

activity was observed in November and February with virtually no difference in 

production between those months. Nearly twice as much photosynthetic activity 

occurred in May (spring) while productivity nearly tripled in August 

(table 5-5, comparison III). 
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DepVth-Vertical stratification of photosynthetic activity varies with

the penetration of light through the water column (table 5-5, comparison IV).

These data showed primary production to be similar at the three and five meter

depths (table 5-5, appendix G) and more than 7 times greater at the upper

levels (0.3 and 1.0 meters).

Analysis of primary interactions allows for the combination of two

factors such that data are stratified in two planes to reveal more complex

associations between controlling variables. The word "by" in the interaction

term describes arrangement of the variables. For example, river mile by year

indicates the data are stratified by year for each river mile, allowing one to

examine annual photosynthetic activities for any station. Seasonal analyses

(e.g., river mile by month, year by month, and depth by month) of primary

interactions are addressed within the respective seasonal discussions.

River Mile By Year-Photosynthetic activity was relatively constant

for all years examined for TRM 496.5, the most downstream WBN station and TRM

529.5 just below Watts Bar Dam. This constancy, although at slightly 2
different productivity levels, was also observed for TRM's 506.5, and 518.0.

TRM 527.4 and TRM 528.0 showed no consistent pattern through time.

Examination of photosynthetic activity for the forebay station (TRM 532.1)

shows quite a different pattern. Annual changes become more prominent in the

quieter waters above Watts Bar Dam showing highest photosynthetic activity in

1977, lowest in 1983 and gradations in activity among all years.

River Mile By Depth--Analysis of the primary productivity data by

depth for each river mile does not indicate how well mixed this portion of the

river is vertically. It has been conceded the river was well-mixed. At all
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Depth--Vertical stratification of photosynthetic activity varies with 

the penetration of light through the water column (table 5-5, comparison IV). 

These data showed primary production to be similar at the three and five meter 

depths (table 5-5, appendix G) and more than 7 times greater at the upper 

levels (0.3 and 1.0 meters). 

Analysis of primary interactions allows for·the combination of two 

factors such that data are stratified in two planes to reveal more complex 

associations between controlling variables. The word "by" in the interaction 

term describes arrangement of the variables. For example, river mile by year 

indicates the data are stratified by year for each river mile, allowing one to 

examine annual p.hotosynthetic activities for any station. Seasonal analyses 

(e.g., river mile by month, year by month, and depth by month) of primary 

interactions are addressed within the respective seasonal discussions. 

River Mile By Year--Photosynthetic activity was relatively constant 

for all years examined for TRM 496.5, the most downstream WBN station and TRM 

529.5 just below Watts Bar Dam. This constancy, although at slightly 

different productivity levels, was also observed for TRM's 506.5, and 518.0. 

TRM 527.4 and TRM 528.0 showed no consistent pattern through time. 

Examination of photosynthetic activity for the forebay station (TaM 532.1) 

shows quite a different pattern. Annual changes become more prominent in the 

quieter waters above Watts Bar Dam showing highest photosynthetic activity in 

1977, lowest in 1983 and gradations in activity among all years. 

River Mile By Depth--Analysis of the primary productivity data by 

depth for each river mile does not indicate how well mixed this portion of the 

river is vertically. It has been conceded the river was well-mixed. At all 
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sample stations except TRM 506.5, approximately seven times as much primary

production was measured at the surface and one meter depth, which were not

statistically different, as occurred at the three and five meter depths, which

were also mutually indistinguishable (table 5-5, comparison VII).

F Year By Depth-Some year to year variability was present, however

photosynthesis was generally similar for all years at five meters and at three

Fmeters (comparison IX, table 5-5). At the one meter depth productivity was

greatest in 1977 and least in 1973, whereas productivity at the surface (0.3

meters depth) was nearly three times greater in 1973 and 1977 than for the

rest of the years at that depth. The euphotic zone, at least the layer of

greatest photosynthetic activity, apparently is limited to the surface and one

meter depths for this reach of the Tennessee River.

During analysis of phytoplankton abundance data, an ANOVA showed that

of the main effects (i.e., river mile (station), year, depth, and month

(quarter) only depth was not significant at the 0.001 level or greater

(table 5-3). Primary productivity analyses showed vertical differences in

phytosynthetic activity at all sites except TRM 506.5 (comparison VIII,

table 5-5) and throughout years.

The primary productivity values reported here show that given reduced

flow, the phytoplankton grow and reproduce in a manner directly related to

available light and nutrients. Dense phytoplankton communities do not persist

fin the riverine reaches of WBN because high water velocities and associated

turbulence prevent algal cells staying in the euphotic zone long enough for

Vgrowth to occur. However as reservoir cross-sectional area increases,

phytoplankters remain in the photic zone longer and can effect growth and
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sample stations except TRM 506.5, approximately seven times as much primary 

production was measured at the surface and one meter depth, which were not 

statistically different, as occurred at the three and five meter depths, which 

were also mutually indistinguishable (table 5-5, comparison VII). 

Year By Depth--Some year to year variability was present, however 

photosynthesis was generally similar for all years at five meters and at three 

meters (comparison IX, table 5-5). At the one meter depth productivity was 

greatest in 1977 and least in 1973, whereas productivity at the surface (0.3 

meters depth) was nearly three times greater in 1973 and 1977 than for the 

rest of the years at that depth. The euphotic zone, at least the layer of 

greatest photosynthetic activity, apparently is limited to the surface and one 

meter depths for this reach of the Tennessee River. 

During analysis of phytoplankton abundance data, an ANOVA showed that 

of the main effects (i.e., river mile (station), year, depth, and month 

(quarter) only depth was not significant at the 0.001 level or greater 

(table 5-3). Primary productivity analyses showed vertical differences in 

phytosynthetic activity at all sites e'xcept TRM 506.5 (comparison VIII, 

table 5-5) and throughout years. 

The primary productivity values reported here show that given reduced 

flow, the phytoplankton grow and reproduce in a manner directly related to 

available light and nutrients. Dense phytoplankton communities do not persist 

in the riverine reaches of WBN because high water velocities and associated 

turbulence prevent algal cells staying in the euphotic zone long enough for 

growth to occur. However as reservoir cross-sectional area increases, 

phytoplankters remain in the photic zone longer and can effect growth and 
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reproduction. This point in the reservoir is usually downstream from

TRM 496.5, however, in low flow conditions increased numbers of phytoplankton

may be observed further upstream nearer WBN (e.g., winter 1976, 1977, and

spring 1985).
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Seasonal Descriptions of Phytoplankton within the WBN Study Reach

Biologically the phytoplankton assemblage in the vicinity of

WBN showed consistency among stations but considerable variability among

seasons (figure 5-2 through 5-5). ANOVA showed the seasonal progression

of phytoplankton abundance to be summer > winter ) spring > autumn with

winter being significantly more abundant than spring (table 5-3).

Results presented include short-term temporal and spatial comparisons of

seven WBN sample stations beginning at TRM 496.5 (station 4) and

progressing upstream to TRM 532.1 (station 10). Stations I through 3

rwere part of the SQN monitoring plan in Chickamauga Reservoir and were

used as data sources for examining changes in reservoir-wide

phytoplankton abundance.

Winter--Physical conditions varied considerably during winter

F with flows well below normal in 1977 and 1984, less than normal (1976 and

1985) to normal (1983) and significantly greater than normal in 1974 and

1975. Because of reduced water elevations and generally greater average

water velocities in winter, travel times between TRM 532.1 (station 10)

and TRM 496.5 (station 4) were shorter than at other times of the year,

rranging between 20 hours (1975) and 2.8 days (1976). Other physical and

chemical parameters are discussed in chapter 2 and documented in

appendix 2-A.

FPhytoplankton densities in winter were exceeded only by summer

numbers and were usually dominated by the chrysophyte Melosira at each

F station with Chlorophyta (Chlorella) and Cyanophyta (primarily
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Seasonal Descriptions of Phytoplankton within the WBN Study Reach 

Biologically the phytoplankton assemblage in the vicinity of 

WBN showed consistency among stations but considerable variability among 

seasons (figure 5-2 through 5-5). ANOVA showed the seasonal progression 

of phytoplankton abundance to be summer > winter > spring > autumn with 

winter being significantly more abundant than spring (table 5-3). 

Results presented include short-term temporal and spatial comparisons of 

seven WBN sample stations beginning at TRM 496.5 (station 4) and 

progressing upstream to TRM 532.1 (station 10). Stations 1 through 3 

were part of the SQN monitoring plan in Chickamauga Reservoir and were 

used as data sources for examining changes in reservoir-wide 

phytoplankton abundance. 

Winter--Physical conditions varied considerably during winter 

with flows well below normal in 1977 and 1984, less than normal (1976 and 

1985) to normal (1983) and significantly greater than normal in 1974 and 

1975. Because of reduced water elevations and generally greater average 

water velocities in winter, travel times between TRM 532.1 (station 10) 

and TRM 496.5 (station 4) were shorter than at other times of the year, 

ranging between 20 hours (1975) and 2.8 days (1976). Other physical and 

chemical parameters are discussed in chapter 2 and documented in 

appendix 2-A. 

Phytoplankton densities in winter were exceeded only by summer 

numbers and were usually dominated by the chrysophyte Melosira at each 

station with Chlorophyta (Chlorella) and Cyanophyta (primarily 
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Oscillatoria) being second and third in abundance (appendix 5-D and

figure 5-2). In 1983 Oscillatoria was dominant at TRM's 532.1, 528.0 and

506.6 however overall phytoplankton abundance was relatively low (range

0.36 x 106 and 0.66 x 106 cells/liter, and the analyses showed no

consistent pattern among the three stations. Generally, winter

phytoplankton abundance was low during 1973 (figure 5-9), 1974 (figure

5-10), 1975 (figure 5-11), 1982 (figure 5-14), 1983 (figure 5-15) and

1985 (figure 5-17) with few samples exceeding 1.0 x 106 cells/liter.

However, in 1976 (figure 5-12), 1977 (figure 5-13) and 1984 (figure 5-16)

numbers were moderate to moderately abundant (range 0.92 x 106 to

9.58 x 106 cells/liter) and were comprised primarily of chrysophytes

(see also table 5-2). When winter river velocities were highest

G 68,000 cfs in 1974 and 85,000 cfs in 1975), fewest organisms were

collected (range 0.10 x 106 to 0.36 x 106 cells/liter) suggesting

washout related to the high flows.

Diversity index values were usually lower during the earlier

.sample years (1973-1977) ranging between 0.6 and 2.99 while the 1982-1985

period ranged between 2.02 and 3.83. The seven WBN stations showed a

high winter diversity index of 3.83 (1984, TRM 532.1) and a low of 0.60

(1973, TRM 496.5). SQS values showed the winter phytoplankton assemblage

to be similar at all stations excepting TRM 496.5 (1975) and TRM 532.1

(1975 and 1977, appendix 5-A). Similarity indices (SQS) values were also

determined for each station by season over the time period of 1973-1985.

In nine instances winter SQS values were high enough to consider sample

sites similar among years. These were:
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Oscillatoria) being second and third in abundance (appendix 5-D and 

figure 5-2). In 1983 Oscillatoria was dominant at TRMts 532.1, 528.0 and 

506.6 however overall phytoplankton abundance was relatively low (range 

6 6 0.36 x 10 and 0.66 x 10 cells/liter, and the analyses showed no 

consistent pattern among the three stations. Generally, winter 

phytoplankton abundance was low during 1973 (figure 5-9), 1974 (figure 
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1985 (figure 5-17) with few samples exceeding 1.0 x 106 cells/liter. 

However, in 1976 (figure 5-12), 1977 (figure 5-13) and 1984 (figure 5-16) 

numbers were moderate to moderately abundant (range 0.92 x 106 to 

9.58 x 106 cells/liter) and were comprised primarily of chrysophytes 

(see also table 5-2). When winter river velocities were highest 

(> 68,000 cfs in 1974 and 85,000 cfs in 1975), fewest organisms were 

6 6 collected (range 0.10 x 10 to 0.36 x 10 cells/liter) suggesting 

washout related to the high flows. 

Diversity index values were usually lower during the earlier 

.,sample years (1973-1977) ranging between 0.6 and 2.99 while the 1982-1985 ..... ,~~~ .. 

period ranged between 2.02 and 3.83. The seven WBN stations showed a 

high winter diversity index of 3.83 (1984, TRM 532.1) and a low of 0.60 

(1973, TRM 496.5). SQS values showed the winter phytoplankton assemblage 

to be similar at all stations excepting TRM 496.5 (1975) and TRM 532.1 

(1975 and 1977, appendix 5-A). Similarity indices (SQS) values were also 

determined for each station by season over the time period of 1973-1985. 

In nine instances winter SQS values were high enough to consider sample 

sites similar among years. These were: 
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Years When
Station SQS > 70 percent SQS

532.1 1983-1984 72

1983-1985 81

528.0 1984-1985 73

518.0 1983-1984 79

506.6 1983-1984 76
1983-1985 71
1984-1985 71

496.5 1976-1977 72
1977-1985 76

High incidence of the years 1983, 1984, and 1985 among stations

spanning the study area (TRM 496.5 excepted) indicates relative

consistency of taxa collected since sampling was reinitiated in spring

1982. No winter sample was collected in 1982. Continued differences at

station 4 (TRM 496.5) may be due in part to recruitment from the Hiwassee

River, or from local hydrodynamic changes in Chickamauga Reservoir.

Reasons for phytoplankton anomalies at TRM 496.5 are not known, although

they have generally persisted throughout the sample years and have been

documented. Winter percentage similarity (PS) values between stations

within years were generally consistent with SQS indices, but showed

TRM 496.5 (1974, 1975, 1976, 1984) and/or TRM 532.1 (1975, 1977) to have

less than 70 percent similarity (appendix 5-B).

Regression analyses performed on phytoplankton densities at

1.0 meter depth for combined WBN and SQN stations indicated significant

polynomial regressions for 1974, 1977, and 1984; however no pattern of
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Years When 
Station SQS ) 70 percent SQS 

532.1 1983-1984 72 
1983-1985 81 

528.0 1984-1985 73 

518.0 1983-1984 79 

506.6 1983-1984 76 
1983-1985 71 
1984-1985 71 

496.5 1976-1977 72 
1977-1985 76 

High incidence of the years 1983, 1984, and 1985 among stations 

spanning the study area (TRM 496.5 excepted) indicates relative 

consistency of taxa collected since sampling was reinitiated in spring 

1982. No winter sample was collected in 1982. Continued differences at 

station 4 (TRM 496.5) may be due in part to recruitment from the Hiwassee 

River, or from local hydrodynamic changes in Chickamauga Reservoir. 

Reasons for phytoplankton anomalies at TRM 496.5 are not known, although 

they have generally persisted throughout the sample years and have been 

documented. Winter percentage similarity CPS) values between stations 

within years were generally consistent with SQS indices. but showed 

TRM 496.5 (1974. 1975. 1976. 1984) and/or TRM 532.1 (1975. 1977) to have 

less than 70 percent similarity (appendix 5-B). 

Regression analyses performed on phytoplankton densities at 

1.0 meter depth for combined WBN and SQN stations indicated significant 

polynomial regressions for 1974. 1977, and 1984; however no pattern of 

9 :c 



abundance was established (appendix 5-E). In 1974 the highest predicted

abundance was between TRIM's 496.5 and 532.1; in 1977 the lowest predicted

number was at the same location; whereas, in 1984, the prediction was

linear with an increase in numbers from station 1 (TRM 478.2) through

station 10 (TRM 532.1) (appendix 5-E, figure 5-16). These patterns

suggest that some factor other than sample site is the primary influence

on abundance during the winter season.

.Primary production was generally low (range 8 (1976) to 433

(1984) mg C/m2 /day) during winter samples and was not statistically

distinguishable from autumn based on main ANOVA effects (table 5-5,

comparison III). However when we examine interactions among seasons

within stations (i.e., station effect is neutralized) winter was

different from autumn (table 5-5, comparison VI), and that except for

station 5 (TRM 506.5) ANOVA showed consistent year to year differences in

winter phytoplankton production at the sample sites (table 5-5,

comparison VIII). Lowest production occurred in 1976 (station 4) with

median winter quantities of phytosynthetically bound carbon (derived from

appendix 5-G) less than 90 mg C/m2 /day.

Spring--Water velocities were near normal (about 26,000 cfs)

during 1973, 1974, 1975,•and 1977 and above average (= 42,000 cfs) in

1983 and 1984 during spring. Flows were generally lower than average in

1976 and very low in the spring of 1982 and 1985 (average flow 7,100 cfs,

range 3,100 - 9,300 cfs). Travel times were slower in spring than in

winter, ranging between 2.33 days (1983) and 15.2 days (1985) to traverse

the river from TRM 532.1 to TRM 496.5 (appendix 2-A). The relatively
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long travel times coupled with spring runoff from upstream and fromn

tributary rivers should promote phytoplankton growth in the system.

Phytoplankton densities in spring varied, ranging from 0.13 x

106 cells/liter at TRM 506.6 (1976) to 5.89 x 106 cells/liter at TRM

532.1 (1983). Although spring phytoplankton densities were generally

higher in 1985 (figure 5-17) than when flow was well below normal this

trend was not repeated in the low flow conditions of 1982 (figure 5-14).

Conversely highest densities as reported above (TRM 532.0) occurred when

river velocities were greater than 47,000 cfs (figure 5-15, appendix 2-A).

Year-to-year dominance by Chrysophyta was evident during the

first series of preoperational samples (1973-1977) and as was the case

Fduring the winter season the dominant taxon was Melosira (appendix 5-D)

however the community pattern was changing. Figure 5-3 shows that the

middle stations (TRM 518.0 to TRM 529.5) are relatively consistent with

respect to composition. TRM's 496.5 and 532.1 show some increase in

Cyanophyta (Oscillatoria and Dactylococcopsis were second and third in

rdominance) and while still relatively few in numbers the minor groups

(especially Euglenophyta and Cryptophyta) comprised almost 10 percent of

the assemblage particularly in 1982 and 1983 (table 5-2, figures 5-14,

and 5-15).

Diversity index values were generally low (range 1.02 to 2.76)

during the first years of sampling (1973-1975), improving slightly

(1.39 - 3.51) in 1976 and 1977, and showing greater fluctuation but with

higher diversities in the 1982-1985 series. Spring densities in the

1980's samples ranged between 0.67 (TRM 527.4, 1984) and 3.95 (TRM 506.6,
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long travel times coupled with spring runoff from upstreum and from 

tributary rivers should promote phytoplankton growth in the system. 

Phytoplankton densities in spring varied, ranging from 0.13 x 

10
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cells/liter at TRM 506.6 (1976) to 5.89 x 106 cells/liter at TRM 

532.1 (1983). Although spring phytoplankton densities were generally 

higher in 1985 (figure 5-17) than when flow was well below normal this 

trend was not repeated in the low flow conditions of 1982 (figure 5-14). 

Conversely highest densities as reported above (TRM 532.1) occurred when 

river velocities were greater than 47,000 cfs (figure 5-15, appendix 2-A). 

Year-to-year dominance by Chrysophyta was evident during the 

first series of preoperational samples (1973-1977) and as was the case 

during the winter season the dominant taxon was Melosira (appendix 5-0) 

however the community pattern was changing. Figure 5-3 shows that the 

middle stations (TRM 518.0 to TRM 529.5) are relatively consistent with 

respect to composition. TRM's 496.5 and 532.1 show some increase in 

Cyanophyta (Osci1latoria and Dactylococcopsis were second and third in 

dominance) and while still relatively few in numbers the minor groups 

(especially Euglenophyta and Cryptophyta) comprised almost 10 percent of 

the assemblage particularly in 1982 and 1983 (table 5-2, figures 5-14, 

and 5-15). 

Diversity index values were generally low (range 1.02 to 2.76) 

during the first years of sampling (1973-1975), improving slightly 

(1.39 - 3.51) in 1976 and 1977, and showing greater fluctuation but with 

higher diversities in the 1982-1985 series. Spring densities in the 

1980's samples ranged between 0.61 (TRM 521.4, 1984) and 3.95 (TRM 506.6, 
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1985). Diversity indices tended to correlate directly with the number of

taxa collected each year (appendix 5-C) but not with taxa collected at

each station. The lowest and highest number of taxa at a single station

respectively occurred in 1976 (4) and 1985 (50).

Similarity indices (SQS and PS) showed several patterns of

taxonomic complexity. SQS values showed all stations similar (SQS >

70,percent) during 1973 and 1985, and the middle stations (TRM's 518.0,

527.4, and 528.0) resembled each other taxonomically during spring

samples of other years (appendix 5-A). During 1976, 1977, 1982, and

1984, TRM 496.5 SQS values were less than 70 percent suggesting

recruitment of rare taxa from upstream in the Tennessee River and/or from

the Hiwassee River. During the entire series of spring samples, SQS and

P.S. indices showed the two downstream stations to be similar to each

other but quite different from other areas (appendices 5-A and 5-B).

These analyses also showed TRM 532.1 (Watts Bar forebay) to be unique

with respect to incidence and numbers of rarer phytoplankton forms. SQS

indices are usually prepared to test seasonal similarities between

stations within a particular year, however the WBN phytoplankton taxa

were also analyzed where different years at the same station were

seasonally addressed. These analyses showed only four of 252 comparisons

with SQS similarities greater than 70 percent between years at a specific

station. TRM 529.5 showed 70 percent similarity between 1973 and 1974.

TRM 527.4 had SQS of > 70 percent between 1975 and 1976 and between 1976

and 1977. Also at TRH 496.5 the 1977 spring sample was similar to the

1985 sample. The limited number of similarities indicates that while the
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taxa collected each year (appendix 5-C) but not with taxa collected at 

each station. The lowest and highest number of taxa at a single station 

respectively occurred in 1976 (4) and 1985 (50). 
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recruitment of rare taxa from upstream in the Tennessee River and/or from 

the Hiwassee River. During the entire series of spring samples, SQS and 

P.S. indices showed the two downstream stations to be similar to each 

other but quite different from other areas (appendices 5-A and 5-8). 

These analyses also showed TRM 532.1 (Watts Bar forebay) to be unique 

with respect to incidence and numbers of rarer phytoplankton forms. SQS 

indices are usually prepared to test seasonal similarities between 

stations within a particular year, however the WBN phytoplankton taxa 

were also analyzed where different years at the same station were 

seasonally addressed. These analyses showed only four of 252 comparisons 

with SQS similarities greater than 70 percent between years at a specific 

station. TRM 529.5 showed 70 percent similarity between 1973 and 1974. 
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system is generally similar within a specific year, taxonomic variability

during spring is quite apparent when compared among years.

Regression analyses performed on combined WBN and SQN

phytoplankton abundance data showed two spring periods (1976 and 1977)

when polynomial regressions were not significant. The several

significant regressions (appendix 5-G) and their respective graphic forms

can be interpreted as segments of polynomial form with nadirs near

TRM 496.5 or TRM 506.6 and highs at or near Chickamauga and Watts Bar

rforebays. During periods of average flow (1973, 1974, 1975, 1984) we

document the "normal" form of the curve, however as flows increase the

nadir is pushed downstream and the spring curve approaches linear and

directly related to river mile. During periods of continued low flow

(1985) phytoplankton production increased at the more downstream stations

(i.e., this inflection point of the curve moves upstream), consequently

the spring production curve become more linear and inversely related to

river mile.

Primary production was quite variable during spring ranging

from 0.6 mgC/m 2/day in 1975 to 786 mgC/m 2/day in 1985. Overall, 1975

data were consistently very low (0.6 to 2.1 mgC/m /day) suggesting few

organisms were capable of reproducing during the test series. These

values were well below others observed during preoperational monitoring

rof phytoplankton production, and were not included in the multiple ANOVA

of phytoplankton primary production (table 5-5). Interactions among

r stations within season showed TRM 496.5 and TRM 532.1 had significantly

r

""" i , 

~ 
i , 
" 

r 
J 

r 

r 
r"" 
\ , 
\ 

F' 
i 

r 
r 
'. 

r 
" i 

r 
I 

r 
i 

system is generally similar within a specific year, taxonomic variability 

during spring is quite apparent when compared among years. 

Regression analyses performed on combined WBN and SQN 

phytoplankton abundance data showed two spring periods (1976 and 1977) 

when polynomial regressions were not significant. The several 

significant regressions (appendix 5-G) and their respective graphic forms 

can be interpreted as segments of polynomial form with nadirs near 

TRM 496.5 or TRM 506.6 and highs at or near Chickamauga and Watts Bar 

forebays. During periods of average flow (1973, 1974, 1975, 1984) we 

document the "normal" form of the curve, however as flows increase the 

nadir is pushed downstream and the spring curve approaches linear and 

directly related to river mile. During periods of continued low flow 

(1985) phytoplankton production increased at the more downstream stations 

(i.e., this inflection point of the curve moves upstream), consequently 

the spring production curve become more linear and inversely related to 

river mile. 

Primary production was quite variable during spring ranging 

from 0.6 mgC/m2/day in 1975 

data were consistently very 

to 786 mgC/m2/day in 1985. 

2 low (0.6 to 2.1 mgC/m Iday) 

Overall, 1975 

suggesting few 

organisms were capable of reproducing during the test series. These 

values were well below others observed during preoperational monitoring 

of phytoplankton production, and were not included in the multiple ANOVA 

of phytoplankton primary production (table 5-5). Interactions among 

stations within season showed TRM 496.5 and TRM 532.1 had significantly 
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greater primary production than intermediate sites (table 5-5, comparison

VI) and the year 1977 was the most productive during spring (table 5-5,

comparison VIII).

Summer--Summer flows are usually greater than other seasons and

averaged more than 29,000 cfs in the vicinity of WBN. This flow plus or

minus 5,000 cfs was present during all sample years except 1977 (average

flow 20,800 cfs) and 1985 (average flow 21,700 cfs). Water travel times

were generally greater than spring values ranging between 2.9 days (1982)

and 4.1 days (1985) for a water mass to move from TRM 532.1 to TRM 496.5

(appendix 2-A). The relatively consistent flows, travel times and water

temperatures (range 24.5C to 28.5C) provided conditions conducive to

phytoplankton growth and reproduction.

Summer phytoplankton densities varied with respect total

66
numbers ranging from 0.16 x 106 cells/liter at TRM4 506.5 (1974) to

24.93 x 106 cells/liter at TRM 532.1 (1982) (figures 5-10 and 5-14).

Only once during the entire study were summer phytoplankton densities

surpassed by another season's abundance. This occurred in 1974 when the

spring assemblage was more numerous than summer (figure 5-10).

While Chrysophyta generally dominated the winter and spring

assemblages, summer phytoplankton were dominated by Cyanophyta

(figure 5-4). However, in table 5-2 we see that Cyanophyta did not begin

to dominate the system until summer of 1976. Prior to 1976 the

Cyanophytes surpassed 40 percent of total abundance twice (TRH 518.0 (45

percent) and TRM 528.0 (49 percent) in 1975), however beginning in 1976

the Cyanophyta comprised from 56 percent (TRN 496.5, 1985) to 91 percent
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(TRM 532.1, 1982) of each summer sample. During 1973, Chrysophyta

dominated at TRM's 518.0 through TRM 532.1 (Synedra) and TRM 496.5

(Melosira) with Scenedesmus, a chlorophyte, dominant at TRM 506.5.

Summer of 1974 was similar to other seasons with Melosira dominating the

assemblage at most stations (appendix 5-D). Melosira was dominant only

once more among summer samples (TRM 529.5, 1975), as the system shifted

toward more eutrophic forms (Cyanophyta) in later years. During the

period 1975-1985 summer phytoplankton samples were comprised primarily of

Anacystis during earlier years (1975-1977) supplemented by several other

Cyanophyta (Merismopedia, Oscillatoria, and Raphidiopsis) at one or more

stations during 1982-1985 (appendix 5-D).

Diversity index values were higher during summer than any other

season, ranging from 1.03 (TRM 532.1, 1982) to 4.40 (TRM 496.5, 1985)

(appendix 5-C). Earlier sampling (1973-1977) showed more consistency of

d bar values ranging between 1.73 (1974) and 4.21 (1977), with bothF
values determined at the same location (TRM 527.4). Numbers of taxa

reported at each station during summer were greater than any other

season, ranging from 17 at TRM 518.0 (1974) to 62 also at TRM 518.0

(1977) (appendix 5-D).

Similarity indices showed the summer assemblage to be

relatively consistent taxonomically. SQS values showed all stations to

1"' be similar during all years except 1979 (appendix 5-A). The reason for

low (< 70 percent) values for this year is unknown. In 1979 only four of

F21 comparisons were SQS > 70 percent, a trend which was repeated by

percentage similarity (PS) analyses (appendix 5-B). Throughout the
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(Melosira) with Scenedesmus, a chlorophyte, dominant at TRM 506.5. 

Summer of 1974 was similar to other seasons with Melosira dominating the 

assemblage at most stations (appendix 5-0). Melosira was dominant only 

once more among summer samples (TRM 529.5, 1975), as the system shifted 

toward more eutrophic forms (Cyanophyta) in later years. During the 

period 1975-1985 summer phytoplankton samples were comprised primarily of 

Anacystis during earlier years (1975-1977) supplemented by several other 

Cyanophyta (Merismopedia, Oscillatoria, and Raphidiopsis) at one or more 

stations during 1982-1985 (appendix 5-0). 

Diversity index values were higher during summer than any other 

season, ranging from 1.03 (TRM 532.1, 1982) to 4.40 (TRM 496.5, 1985) 

(appendix 5-C). Earlier sampling (1973-1977) showed more consistency of 

d bar values ranging between 1.73 (1974) and 4.21 (1977), with both 

values determined at the same location (TRM 527.4). Numbers of taxa 

reported at each station during sununer were greater than any other 

season, ranging from 17 at TRM 518.0 (1974) to 62 also at TRM 518.0 

(1977) (appendix 5-0). 

Similarity indices showed the summer assemblage to be 

relatively consistent taxonomically. SQS values showed all stations to 

be similar during all years except 1979 (appendix 5-A). The reason for 

low « 70 percent) values for this year is unknown. In 1979 only four of 

21 comparisons were SQS 1 70 percent, a trend which was repeated by 

percentage similarity (PS) analyses (appendix 5-B). Throughout the 



summer season PS values showed TRM's 496.5 and 506.5 resembled each other

but were different from other stations during 1973, 1975, 1982, 1983,

1984, and 1985. TRM 532.1 was taxonomically unique during several years

(1974, 1975, 1982, 1983, and 1985) (appendix 5-B). No distinct pattern

of similarity was evident among the other WBN stations. SQS analyses

testing seasonal similarities among years at a specific station showed

30 percent of summer comparisons to be similar at _ 70 percent level.

This relatively high incidence of year-to-year similarity, the next

highest season was winter with 3.6 percent of comparisons being similar,

documents long-term constancy within phytoplankton taxa living in this

reach of the Tennessee River.

As was the case for spring, summer phytoplankton abundance

regressions were significant for all years except 1976 and 1977

(appendix 5-E). However, because summer travel times were much shorter

than those of spring (appendix 2-A), the relationship between river flow

and inflection points of the second-order polynomial equations was less

apparent (appendix 5-E). In most years (1974 and 1985, excepted)

predicted values showed higher abundances in the Watts Bar and

Chickamauga forebay areas and lows in the vicinity of TRM 496.5 -

TRM 506.6. In 1984 and 1985 with water mass travel times of 3.2 and 4.1

days, respectively, the regressions were almost linear and directly

related to river mile.

Summer primary production was more variable than spring,

ranging between 14 mgC/m 2/day in 1975 (TRM 506.5) and 78674

mgC/m 2/day in 1985 (TRM 527.4). Overall, 1985 data were consistently
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greater (11,789 to 78,694 mgC/m 2/day) than generally observed

(appendix 5-G). Median daily carbon assimilation rates during summer

(all years) was 279 mgC/m 2/day. In all cases where analyses of

variance tests were performed, main effects analysis showed summer to be

significantly more productive than the other seasons. Interactions among

seasons within stations (table 5-5, comparison VI), among seasons over

years (table 5-5, comparison VIII) and among seasons by depth (table 5-5,

comparison X) showed summer to be about three times as productive as the

other seasons when station and year effects were neutralized. However

neutralization of years and stations showed depth to have no significant

proportional effect on seasonal photosynthesis.

Autumn--Water flows in the Tennessee River during November

ranged between 20,000 and 25,000 cfs with an average travel time of 2.9

days to traverse the river from TRM 532.1 to TRM 496.5 (chapter 2 and

appendix 2-A). Other than surface elevation changes (decrease in

elevation to winter pool levels commences around 1 October and continues

to the end of December) autumn hydrologic conditions were relatively

consistent. Low average flow conditions during or just prior to sampling

occurred in 1985 (16,700 cfs), longest travel time was 4.0 days in 1983,

and autumn temperatures ranged between 15C and 16C (appendix 2-A).

Phytoplankton densities in autumn were less than at any other

season and varied with respect to dominant forms (figures 5-5 and

appendix 5-D). Overall the percentage composition by group (years

combined) seemed to be balanced with Chrysophyta being the prevalent

group (figure 5-5). However, table 5-2 shows that, as was the case in
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Phytoplankton densities in autumn were less than at any other 
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summer, the community has changed through time with other groups

dominating the assemblage. During 1973, 1974, 1975 excepting TRM 506.5

and 1976 excepting TRM 496.5, Chrysophyta (Melosira) continued as the

most numerous form at most sites. Anacystis (Cyanophyta) dominated at

TRH 496.5 and TRM 506.6 in 1975 and 1976 (table 5-2, and appendix 5-D).

In 1977, Anacystis dominated the samples at TRM's 506.5, 518.0, and

527.4. When sampling was resumed in 1982 the numerical distribution of

phytoplankton had changed. Along with Melosira and Anacystis were

Cryptophyta (Chroomonas at TRM 496.5 in 1982), Oscillatoria (Cyanophyta)

at TRM 506.5 (1983) and TRM's 527.4 through 532.1 (1985), as well as

Scenedesmus and Cyclotella representing Chlorophyta as dominants

throughout the river reach (appendix 5-D). While the assemblage was

taxonomically diverse it was numerically sparse with densities ranging

between fewer than 0.07 x 106 cells/liter (TRM 496.5, 1983 and

TRN 506.5, 1984) and a high of 1.80 x 106 cells/liter at TRs 528.0 in

1977 (see figures 5-15, 5-16, and 5-13, respectively).

Diversity index values were generally lower in autumn than in

summer ranging between 1.02 (TRM 506.6, 1974 and 1976) and 3.37

(TRM 496.5, 1982), however, they improved slightly during 1982-1985

(appendix 5-C). Number of taxa at any single station ranged from 9 in

1974 and 1984 to 42 in 1982 (appendix 5-D). Percent similarity (PS)

indices showed the downstream stations (TRM's 496.5 and 506.5) to

resemble each other during the autumn of 1973, 1974, 1975, 1984, and 1985

but were different from any other station during those years. In 1982,

PS showed similarity between adjacent stations but with an upstream
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(TRM 532.1) to downstream trend toward differences (appendix 5-B). In

1976 and 1983 no distinct pattern of percent similarity values was

discernable. SQS values showed all stations to be similar (SQS > 70

percent) during 1982 and 1985, and with only minor exceptions in 1977.

No distinct SQS pattern was evident in 1983 and 1984 (appendix 5-A).

During 1973, 1974, 1975, and 1976, autumn SQS indices showed TRM's 496.5

and 506.5 to be different from TRM's 518.0 - 532.1, which were generally

similar to each other. This same pattern occurred during summer and for

TRM 496.5 during winter and spring seasons also (appendix 5-A). Autumn

SQS indices of taxonomic similarity over years showed only one of 252

comparisons (1975-1976 at TRM 528.0) had a similarity index _ 70 percent.

This reiterates what was observed during spring and to some extent

winter; that while taxonomic homogeneity within years is demonstrated,

taxonomic heterogeneity between years also exists and must be considered

when evaluating phytoplankton community changes in the vicinity of WBN.

November phytoplankton abundance regressions were significant

for all years except 1975 and 1985 (appendix 5-E). However with the

possible exception of 1983 (which had the longest travel time (4 + days)

of autumn samples) no regressions indicate recovery of autumn

phytoplankton numbers to levels observed in Watts Bar forebay. Fitted

abundance curves for autumn phytoplankton were more linear (first-order

polynomial) than parabolic (second-order polynomial) and were directly

related to river mile (appendix 5-E).
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Autumn primary production was generally low (median 104

mgC/m 2/day, range 2 to 1562 mgC/m 2/day) and was not statistically

distinguishable from winter based on main ANOVA effects (table 5-5,

comparison III). However, when interactions among seasons within

stations were examined (i.e. station effect is neutralized) autumn was

observed to be more variable than winter (table 5-5, comparison VI) and

for several stations (TRM 496.5, TRN 518.0, and TRtI 529.5) to have the

lowest phytoplankton production.
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5.2.2 Phytoplankton Summary and Conclusions

Seasonal preoperational phytoplankton parameters (community

structure, abundance, biomass, and productivity) indicate a distribution which

varies considerably from year to year, but is primarily controlled by the

continuously mixed flow pattern of the Tennessee River in the vicinity of

WBN. Although the potential for primary production was demonstrated by

carbon-14 assimilation studies at all stations during all seasons, in situ

growth and reproduction was sparse because turbulent flow in the study reach

Kprevented phytoplankton obtaining enough energy (light) to photosynthesize.

Turbulent flow begins to decrease just downstream from the lower most WBN

station, consequently production increases as the water mass approaches the

forebay area near Chickamauga Dam.

Chlorophyll a concentrations during preoperational monitoring were

usually lowest in the autumn and highest in summer with considerable year to

year variations. Phytoplankton biomass values were generally greatest in

Watts Bar forebay (TRM 532.1) with a shallow downward trend to TRM 496.5 and

then increased toward Chickamauga Dam (TVA 1984).

The abundance investigations indicated a tendency toward increases in

phytoplankton numbers through time in the vicinity of WBN. This increase in

I numbers along with the change in community dominance (shift from chrysophyte

dominated system to a cyanophyte dominated one) needs to be tracked in the

future. The shift of the phytoplankton assemblage toward a less preferred

community seems to be originating in the Watts Bar forebay area, however it

Khas potential to effect interpretation of WBN operational activities.
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structure, abundance, biomass, and productivity) indicate a distribution which 

varies considerably from year to year, but is primarily controlled by the 

continuously mixed flow pattern of the Tennessee River in the vicinity of 

WBN. Although the potential for primary production was demonstrated by 

carbon-14 assimilation studies at all stations during all seasons, in situ 

growth and reproduction was sparse because turbulent flow in the study reach 

prevented phytoplankton obtaining enough energy (light) to photosynthesize. 

Turbulent flow begins to decrease just downstream from the lower most WBN 

station, consequently production increases as the water mass approaches the 

forebay area near Chickamauga Dam. 

Chlorophyll ! concentrations during preoperational monitoring were 

usually lowest in the autumn and highest in summer with considerable year to 

year variations. Phytoplankton biomass values were generally greatest in 

Watts Bar forebay (TRM 532.1) with a shallow downward trend to TRM 496.5 and 

then increased toward Chickamauga Dam (TVA 1984). 

The abundance investigations indicated a tendency toward increases in 

phytoplankton numbers through time in the vicinity of WBN. This increase in 

numbers along with the change in community dominance (shift from chrysophyte 

dominated system to acyanophyte dominated one) needs to be tracked in the 

future. The shift of the phytoplankton assemblage toward a less preferred 

community seems to be originating in the Watts Bar forebay area, however it 

has potential to effect interpretation of WBN operational activities. 
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Table 5-1. Phytoplankton Genera Collected During Preoperational
Monitoring at Watts Bar Nuclear Plant, 1973-1985

Phytoplankton Genera

CHLOROPHYTA

Acanthosphaera
Actinastrum
Ankistrodesmus
Arthrodesmus
Botryococcus
Bracteacoccus
Carteria
Characium
Chlamydomonas
Chlorella
Chlorococcum
Chlorogoniwn
Chodatella
Cladophora
Closteridium
Closteriopsis
Closterium
Coelastrum
Cosmarium
Crucigenia
Dactylococcus

Achnanthes
Asterionella
Attheya
Caloneis
Chaetoceros
Cocconeis
Cyclotella
Cymatopleura
Cymbella
Diatoma

Dictyosphaerium
Echinosphaerella
Elakatothrix
Euastrum
Eudorina
Franceia
Gloeoactinium
Gloeocystis
Gloenkinia
Gonium
Hyalotheca
Kirchneriella
Micractinium
Micrasterias
Mougeotia
Oocystis
Pandorina
Pediastrum
Planktosphaeria
Platydorina
Pleodorina

Polyedriopsis
Protococcus
Pteromonas
Pyramimonas
Quadrigula
Scenedesmus
Schroederia
Selenastrum
Spermatozoopsis
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Stigeoclonium
Tetradesmus
Tetraedron
Tetraspora
Tetastrum
Treubaria
Trochiscia
Ulothrix

Nitzschia
Ophiocytium
Pinnularia
Pleurosigma
Rhizosolenia
Rhoicosphenia
Stephanodiscus
Surirella
Synedra
Synura
Tabellaria

CHRYSOPHYTA

Dichotomococcus
Dinobryon
Eunotia
Fragilaria
Gomphonema
Cyrosigma
Mallomonas
Melosira
Meridion
Navicula

CRYPTOPHYTA

Chroomonas Cryptomonas

2
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Monitoring at Watts Bar Nuclear Plant, 1973-1985 

Phytoplankton Genera 

CHLOROPHYTA 

Acanthos2haera Dictlos2haeriwn Polledrio2sis 
Actinastrum Echinos2haerella Protococcus 
Ankistrodesmus Elakatothrix Pteromonas 
Arthrodesmus Euastrwn Plramimonas 
Botrlococcus· Eudorina guadrigula 
Bracteacoccus Franceia Scenedesmus 
Carteria Gloeoactiniwn Schroederia 
Characium GloeocIstis Selenastrum 
Chlam~domonas Gloenkinia S2ermatozOo2&is 
Chlorella Gonium S2haerocystis 
Chlorococcum Hyalotheca S2irosyra 
Chlorogonium Kirchneriella SeondIlosiwn 
Chodatella Micractinium Staurastrum 
Clado2hora Micrasterias Stigeocloniwn 
Closteridium Mougeotia Tetradesmus 
Closterio2sis Oocystis Tetraedron 
Closterium Pandorina Tetras20ra 
Coelastrum Pediastrwn Tetastrwn 
Cosmarium Planktos2haeria Treubaria 
Crucisenia Platydorina Trochiscia 
Dactylococcus Pleodorina Ulothrix 

CHRYSOPHYTA 

Achnanthes Dichotomococcus Nitzschia 
Asterionella Dinobryon °2hiocftiwn 
Attheya Eunotia Pinnularia 
Caloneis Fragilaria Pleurosigma 
Chaetoceros Gom2honema Rhizosolenia 
Cocconeis Gyrosigma Rhoicos2henia 
Clclotella Mallomonas Ste2hanodiscus 
Cymato121eura Melosira Surirella 
Cymbella Meridion Synedra 
Diatoma Navicula Synura 

Tabellaria 

CRYPTOPHYTA 

Chroomonas CrI2tomonas 
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Table 5-1. (Continued)

Phytoplankton Genera

CYANOPHYTA

F'
F'
r

Anabaena
Anabaenopsis
Anacystis
Aphanizomenon
Aphanocapsa
Aphanothece

Calothrix
Chroococcus
Coelosphaerium
Cylindrospermum
Dactylococcopsis
Eucapsis
Gloeothece

Gomphosphaeria
Lyngbya
Merismopedia
Microcystis
Oscillatoria
Phormidium
Raphidiopsis

Trachelomonas

EUGLENOPHYTA

Cryptoglena
Euglena

Phacus

PYRROPHYTA

Ceratium
Glenodinium

Gyxnnodinium Peridinium

r

F'
F
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Table 5-1. (Continued) 

Anabaena 
Anabaeno~sis 
Anacystis 
AEhanizomenon 
A2hanocaEsa 
AEhanothece 

Crlptoglena 
Euglena 

Ceratium 
Glenodinium 

Phytoplankton Genera 

CYANOPHYTA 

Calothrix GomEhosEhaeria 
Chroococcus Lyngbya 
Coelos2haerium MerismoEedia 
CllindrosEermum MicrocIstis 
DactxlococcOEsis Oscillatoria 
EucaEsis Phormidium 
Gloeothece RaEhidiopsis 

EUGLENOPHYTA 

Phacus Trache1omonas 

PYRROPHYTA 

G}'I!!!lodinium Peridinium 

107 



Table 5-2. Percentage Composition of Phytoplankton Groups During Preoperational Monitoring
(1973-1985), Watts Bar Nuclear Plant

Date Phytoplankton Group Tennessee River Mile
496.5 506.5 518.0 527.4 528.0 529.5 532.1

March 1973

Co

May 1973

August 1973

November 1973

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

1
96
0
3
0
0

15
80
0
5
0
0

47
39
0

14
0
0

32
62
0
3
3
0

13
84

0
3
0
0

50
23
0

26
0
0

32
59

0
6
3
0

24
78
0
5
0
0

18
77
0
5
0
0

14
81
0
5
0
0

43
29
0

27
0
0

30
63
0
6
0
0

9
84
0
6
0
0

5
93
0
2
0
0

38
31
0

29
2
0

36
59
0
3
2
0

7
90

0
3
0
0

10
88

0
2
0
0

37
28

0
31

0
0

34
61

0
3
2
0

12
83

0
5
0
0

9
89

0
2
0
0

35
28

0
37

0
0

30
59

0
7
4
0

1
94

0
5
0
0

21
76
0
3
0
0

37
29
0

32
2
0

31
60

0
5
4
0
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Table 5-2. Percentage Composition of Phytoplankton Groups During Preoperational Monitoring 
(1973-1985). Watts Bar Nuclear Plant 

Date Phytoplankton Group Tennessee River Mile 
496.5 506.5 518.0 527.4 528.0 529.5 

March 1973 Chlorophyta 1 24 18 9 7 12 
Chrysophyta 96 78 77 84 90 83 
Cryptophyta 0 0 0 0 0 0 
Cyanophyta 3 5 5 6 3 5 
Euglenophyta 0 0 0 0 0 0 
Pyrrophyta 0 0 0 0 0 0 

May 1973 Chlorophyta 15 13 14 5 10 9 
Chrysophyta 80 84 81 93 88 89 
Cryptophyta 0 0 0 0 0 0 
Cyanophyta 5 3 5 2 2 2 
Euglenophyta 0 0 0 0 0 0 
Pyrrophyta 0 0 0 0 0 0 

August 1973 Chlorophyta 47 50 43 38 37 35 
Chrysophyta 39 23 29 31 28 28 
Cryptophyta 0 0 0 0 0 0 
Cyanophyta 14 26 27 29 31 37 
Euglenophyta 0 0 0 2 0 0 
Pyrrophyta 0 0 0 0 0 0 

November 1973 Chlorophyta 32 32 30 36 34 30 
Chrysophyta 62 59 63 59 61 59 
Cryptophyta 0 0 0 0 0 0 
Cyanophyta 3 6 6 3 3 7 
Euglenophyta 3 3 0 2 2 4 
Pyrrophyta 0 0 0 0 0 0 

532.1 

1 
94 

0 
5 
0 
0 

21 
76 
0 
3 
o. 
0 

37 
29 

0 
32 

2 
0 

31 
60 

0 
5 
4 
0 



Table 5-2. (Continued)

Date Phytoplankton Group Tennessee River Mile
496.5 506.5 518.0 527.4 528.0 529.5 532.1

February 1974

May 1974

0O

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

August 1974

November 1974

27
* 65

0
1
3
4

39
55
0
5
0
0

38
49

0
11

2
0

26
69

0
3
2
0

24
66

0
5
2
3

19
78
0
3
0
0

38
50

0
5
2
5

17
80

0
2
0
0

19
73
0
2
5
2

13
79
0
8
0
0

43
56

0
1
0
0

21
74

0
5
0
0

11
81

0
4
2
1

14
83

0
3
0
0

43
55
0
1
0
0

22
72
0
4
1
0

10
81

0
5
3
2

15
80

0
4
0
0

39
61
0
0
0
0

21
76

0
3
0
0

20
73
0
5
2
0

15
81
0
3
0
0

29
70
0
1
0
0

16
77

0
5
2
0

23
70
0
5
0
3

17
82

0
2
0
0

34
63
0
1
0
0

17
76
0
5
2
0

Table 5-2. (Continued) 

Date Phytoplankton Group Tennessee River Mile 
496.5 506.5 518.0 527.4 528.0 529.5 532.1 

February 1974 Chlorophyta 27 24 19 11 10 20 23 
Chrysophyta . 65 66 73 81 81 73 70 
Cryptophyta 0 0 0 0 0 0 0 
Cyanophyta 1 5 2 " 5 5 5 
Euglenophyta 3 2 5 2 3 2 0 
Pyrrophyta 4 3 2 1 2 0 3 

May 1974 Chlorophyta 39 19 13 14 15 15 17 
Chrysophyta 55 78 79 83 80 81 82 
Cryptophyta 0 0 0 0 0 0 0 ... Cyanophyta 5 3 8 3 4 3 2 

0 Euglenophyta 0 0 0 0 0 0 0 

'"' Pyrrophyta 0 0 0 0 0 0 0 

August 1974 Chlorophyta 38 38 43 43 39 29 34 
Chrysophyta 49 50 56 55 61 70 63 
Cryptophyta 0 0 0 0 0 0 0 
Cyanophyta 11 5 1 1 0 1 1 
Euglenophyta 2 2 0 0 0 0 0 
Pyrrophyta 0 5 0 0 0 0 0 

November 1974 Chlorophyta 26 17 21 22 21 16 17 
Chrysophyta 69 80 74 72 76 77 76 
Cryptophyta 0 0 0 0 0 0 0 
Cyanophyta 3 2 5 4 3 5 5 
Euglenophyta 2 0 0 1 0 2 2 
Pyrrophyta 0 0 0 0 0 0 0 



Table 5-2. (Continued)

Date Phytoplanktan Group Tennessee River Mile
496.5 506.5 518.0 527.4 528.0 529.5 532.1

February 1975

May 1975

0

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

77
14
0
4
4
0

19
72
0
9
0
0

39
26
0

34
0
0

49
37
0

12
2
0

34
46

0
15
4
1

11
74
0

16
0
0

50
23
0

27
0
0

26
22
0

53
0
0

48
29
0
9

14
1

7
76
0

17
0
0

41
13
0

45
0
0

37
33

0
29
0
0

August 1975

November 1975

54
23

0
12
1I

I

11
77

0
12

0
0

39
32

0
27
0

0

40
40

0

17
3
0

53
24

0
12
11
0

11
66

0
23
0
0

.33
18
0

49
0
0

32
40

0
24
3
1

58
20
0
7

15
0

10
68
0

22
0
0

44
29

0
25

2
0

44
46

0
6
3
1

61
18

0
7

14
0

14
79

0
5
2
0

44
23

0
32

0
0

47
30
0

18
4
1

-A -.- .3

Table 5-2. (Continued) 

Date Phytoplankton Group Tennessee River Mile 
496.5 506.5 518.0 527.4 528.0 529.5 532.1 

February 1975 Chlorophyta 77 34 48 54 53 58 61 
Chrysophyta 14 46 29 23 24 20 18 
Cryptophyta 0 0 0 0 0 0 0 
Cyanophyta 4 15 9 12 12 7 7 
Euglenophyta 4 4 14 11 11 15 14 
Pyrrophyta 0 1 1 1 0 0 0 

May 1975 Chlorophyta 19 II 7 11 11 10 14 
Chrysophyta 72 74 76 77 66 68 79 

... Cryptophyta 0 0 0 0 0 0 0 
.... Cyanophyta 9 16 17 12 23 22 5 
0 Eug1enophyta 0 0 0 0 0 0 2 

Pyrrophyta 0 0 0 0 0 0 0 

August 1975 Chlorophyta 39 50 41 39 33 44 44 
Chrysophyta 26 23 13 32 18 29 23 
Cryptophyta 0 0 0 0 0 0 0 
Cyanophyta 34 27 45 27 49 25 32 
Euglenophyta 0 0 0 0 0 2 0 
Pyrrophyta 0 0 0 0 0 0 0 

November 1975 Chlorophyta 49 26 37 40 32 . 44 47 
Chrysophyta 37 22 33 40 40 46 30 
Cryptophyta 0 0 0 0 0 0 0 
Cyanophyta 12 53 29 17 24 6 18 
Euglenophyta 2 0 0 3 3 3 4 
Pyrrophyta 0 0 0 0 1 1 1 

-j _J 
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Table 5-2. (Continued)

Date Phytoplankton Group Tennessee River Mile
496.5 506.5 518.0 527.4 528.0 529.5 532.1

February 1976

May 1976

August 1976

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

3
89

0
7
0
0

28
37
0

35
0
0

12
5
0

82
0
0

24
26
0

50
0
0

4
89

0
7
0
0

30
46

0
22
2
0

20
8
0

72
0
0

5
90

0
4
0
0

4
85
0
11
0
0

6
91

0
4
0
0

14
9
0

77
0
0

9
80

0
11
0
0

6
93
0
1
0
0

17
73
0
10
0
0

16
10
0

74
0
0

8
83
0
8
0
0

7
89

0
5
0
0

24
70
0
6
0
0

15
10
0

75
0
0

4
92

0
4
0
0

26
73

0
1
0
0

14
12
0

75
0
0

18
75
0
6
0
0

4
85
0

10
0
0

23
75
0
1
0
0

10
8
0

82
0
0

November 1976 13
54
0

33
0
0

21
66

0
13
0
0

Table 5-2. (Continued) 

Date Phytoplankton Group Tennessee River Mile 
496.5 506.5 518.0 527.4 528.0 529.5 532.1 

February 1976 Chlorophyta 3 4 4 6 7 4 4 
Chrysophyta 89 89 85 93 89 92 85 
Cryptophyta 0 0 0 0 0 0 0 
Cyanophyta 7 7 11 1 5 4 10 
Euglenophyta 0 0 0 0 0 0 0 
Pyrrophyta 0 0 0 0 0 0 0 

May 1976 Chlorophyta 28 30 6 17 24 26 23 
Chrysophyta 37 46 91 73 70 73 75 
Cryptophyta 0 0 0 0 0 0 0 .... Cyanophyta 35 22 4 10 0 6 1 1 

~ Euglenophyta 0 2 0 0 0 0 0 ~ 
Pyrrophyta 0 0 0 0 0 0 0 

August 1976 Chlorophyta 12 20 14 16 15 14 10 
Chrysophyta 5 8 9 10 10 12 8 
Cryptophyta 0 0 0 0 0 0 0 
Cyanophyta 82 72 77 74 75 75 82 
Euglenophyta 0 0 0 0 0 0 0 
Pyrrophyta 0 0 a 0 0 a 0 

November 1976 Chlorophyta 24 5 9 8 13 18 21 
Chrysophyta 26 90 80 83 54 75 66 
Cryplophyta 0 0 0 a 0 0 a 
Cyanophyta 50 4 11 8 33 6 13 
Eug1enophyta 0 0 0 a a 0 0 
Pyrrophyta 0 0 0 a a 0 0 



Table 5-2. (Continued)

Date Phytoplankton Group Tennessee River Nile
496.5 506.5 518.0 527.4 528.0 529.5 532.1

February 1977

May 1977

August 1977

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

13
82

0
3
2
0

34
50
0

15
0
0

25
8
0

67
0
0

31
65

0
4
0
0

7
86

0
6
0
0

21
7
0

72
0
0

30
55

0
14
0
0

25
69

0
6
0
0

5
88

0
6
0
0

16
4
0

79
0
0

19
74
0
6
0
0

3
90

0
6
0
0

19
6
0

75
0
0

17
25
0

57
0
0

19
75
0
5
0
0

4
86

0
9
0
0

19
6
0
74
0
0

20
31
0

48
0
0

19
76
0
4
0
0

5
84
0

10
0
0

22
7
0

71
0
0

31
3
0

63
3
0

30
59

0
11
0
0

9
82

0
9
0
0

23
7
0

70
0
0

29
33
0

31
6
1

November 1977 44
39

0
14
0
0

26
45

0
28
0
0

3 ~ I ~.J ~.-j -~~J. -...i ___j _ AJ - I_ .... -J -.._ I ._ l, I __-.- I ___A __J,

Table 5-2. (Continued) 

Date Phytoplankton Group Tennessee River Mile 
496.5 506.5 518.0 527.4 528.0 529.5 532.1 

February 1977 Chlorophyta 13 31 25 19 19 19 30 
Chrysophyta 82 65 69 74 75 76 59 
Cryptophyta 0 0 0 0 0 0 0 
Cyanophyta 3 it 6 6 5 4 11 
Eug1enophyta 2 0 0 0 0 0 0 
Pyrrophyta 0 0 0 0 0 0 0 

Hay 1977 Chlorophyta 34 7 5 3 4 5 9 
Chrysophyta 50 86 88 90 86 84 82 

~ Cryptophyta 0 0 0 0 0 0 0 
~ Cyanophyta 15 6 6 6 9 10 9 lJ 

Euglenophyta 0 0 0 0 0 0 0 
Pyrrophyta 0 0 0 0 0 0 0 

August 1977 Chlorophyta 25 21 16 19 19 22 2.3 
Chrysophyta 8 7 4 6 6 7 7 
Cryptophyta 0 0 0 0 0 0 0 
Cyanophyta 67 72 79 75 74 71 70 
Euglenophyta 0 0 0 0 0 0 0 
Pyrrophyta 0 0 0 0 0 0 0 

November 1977 Chlorophyta 44 30 26 17 20 31 29 
·Chrysophyta 39 55 45 25 31 3 33 
Cryptophyta 0 0 0 0 0 0 0 
Cyanophyta 14 14 28 57 48 63 31 
Euglenophyta 0 0 0 0 0 3 6 
Pyrrophyta 0 0 0 0 0 0 1 
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Table 5-2. (Continued)

Date Phytoplankton Group Tennessee River Mile
496.5 506.5 518.0 527.4 528.0 529.5 532.1

May 1982

August 1982

f.

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

11
10
43
36
0
0

19
12
1

68
0
0

20
52
22

5
1
0

9
70
2
18
1
1

8
11
70
10

0
0

27
13

1
60

0
0

21
44
14
21

1
0

8
57

3
31

1
0

11
14
53
22

0
0

20
11
1

68
0
0

21
43
14
20

1
0

7
66

3
23

1
0

9
30
37
23

0
0

10
7
0

83
0
0

18
42
16
23

1
0

9
68
4

18
1
0

14
42
28
16
0
0

10
7
1

83
0
0

19
43
17
19

1
0

10
64

2
23

1
0

8
43
36
13
0
0

10
7
0

82
0
0

22
38
12
28

1
0

9
71

2
17

1
0

15
21
43
21
0
0

5
3
0

91
0
0

14
42
14
29

1
0

12
52

2
32

1
1

November 1982

February 1983

-1--1 ---OJ ---1 -3 ----;;!--'lI ----a ----" ---,. ---1-- ~--------;\.' 
" JJ J J, J --~1 

Table 5-2. (Continued) 

Date Phytoplankton Group Tennessee River Mile 
496.5 506.5 518.0 527.4 528.0 529.5 532.1 

May 1982 Chlorophyta 11 8 11 9 14 8 15 
Chrysophyta 10 11 14 30 42 43 21 
Cryptophyta 43 70 53 37 28 36 43 
Cyanophyta 36 10 22 23 16 13 21 
Eug1enophyta 0 0 0 0 0 0 0 
Pyrrophyta 0 0 0 0 0 0 0 

August 1982 Chlorophyta 19 27 20 10 10 10 5 ... Chrysophyta 12 13 11 7 7 7 3 ... Cryptophyta 1 1 1 0 1 0 0 
f • Cyanophyta 68 60 68 83 83 82 91 ..... 

Euglenophyta 0 0 0 0 0 0 0 
Pyrrophyta 0 0 0 0 0 0 0 

November 1982 Chlorophyta 20 21 21 18 19 22 14 
Chrysophyta 52 44 43 42 43 38 42 
Cryptophyta 22 14 14 16 17 12 14 
Cyanophyta 5 21 20 23 19 28 29 
Eug1enophyta 1 1 1 1 1 1 1 
Pyrrophyta 0 0 0 0 0 0 0 

February 1983 Chlorophyta 9 8 7 9 10 9 12 
Chrysophyta 70 57 66 68 64 71 52 
Cryptophyta 2 3 3 4 2 2 2 
Cyanophyta 18 31 23 18 23 17 32 
Eug1enophyta 1 1 1 1 1 1 1 
Pyrrophyta 1 0 0 0 0 0 1 



Table 5-2. (Continued)

Date Phytoplankton Group Tennessee River Mile
496.5 506.5 518.0 527.4 528.0 529.5 532.1

May 1983

August 1983

lob

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

6
30
39
23

1
1

28
Ii

0
59

1

52
23
21
0
4
0

16
69

5
9
1
0

6
38

5
50

1
1

23
9
0

66
1
1

37
31

7

22
3
0

14
56

3
25

1
0

8
50

3
38
0
0

16
9
0

74
0
0

37
51
8
0
3
0

14
62

3
20

1
0

6
52

3
38
0
0

14
8
0

78
0
0

26
38

6
28

1
1

14
66

5
13
1
0

7
48
4

41
0
0

13
7
0

79
0
0

31
57
8
0
3
1

15
68
6

10
2
0

7
47

4
41

0
0

15
10
0

74
1
1.

25
34

7
33

2
0

20
72

5
0
3
0

8
41

2
48

1
0

8
4
0

87
0
1

42
40
13
0
4
0

20
66

7
3
3
0

November 1983

February 1984
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Table 5-2. (Continued) 

Date Phytoplankton Group Tennessee River Mile 
496.5 506.5 518.0 527.4 528.0 529.5 532.1 

May 1983 Chlorophyta 6 6 8 6 7 7 8 
Chrysophyta 30 38 50 52 48 47 41 
Cryptophyta 39 5 3 3 4 4 2 
Cyanophyta 23 50 38 38 41 41 48 
Eug1enophyta 1 1 0 0 0 0 1 
Pyrrophyta 1 1 0 0 0 0 0 

August 1983 Chlorophyta 28 23 16 14 13 15 8 
Chrysophyta 11 9 9 8 7 10 4 

~ 
Cryptophyta 0 0 0 0 0 0 0 

~ Cyanophyta 59 66 74 78 79 74 87 
~ Euglenophyta 1 1 0 0 0 1 0 

Pyrrophyta 1 1 0 0 0 1 1 

November 1983 Chlorophyta 52 37 37 26 31 25 42 
Chrysophyta 23 31 51 38 57 34 40 
Cryptophyta 21 7 8 6 8 7 13 
Cyanophyta 0 22 0 28 0 33 0 
Eug1enophyta 4 3 3 1 3 2 4 
Pyrrophyta 0 0 0 1 1 0 0 

February 1984 Chlorophyta 16 14 14 14 15 20 20 
Chrysophyta 69 56 62 66 68 72 66 
Cryptophyta 5 3 3 5 6 5 1 
Cyanophyta 9 25 20 13 10 0 3 
Euglenophyta 1 1 1 1 2 3 3 
Pyrrophyta 0 0 0 0 0 0 0 
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Table 5-2. (Continued)

Date Phytoplankton Group Tennessee River Mile
496.5 506.5 518.0 527.4 528.0 529.5 532.1

May 1984

August 1984

F'

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

Chlorophyta
Chrysophyta
Cryptophyta
Cyanophyta
Euglenophyta
Pyrrophyta

22
68

0
10
0
0

27
9
1

64
0
0

32
42
1

22
3
0

19
54
0

25
2
0

7
80
0

12
1
0

27
6
1

66
0
0

43
38

2
14
2
0

13
53

0
32

1
0

13
83

0
4
0
0

15
6
1

77
0
0

71
15
0

12
1
0

13
56
0

29
2
0

6
92

1
0
1
0

9
7
0

83
0
0

42
44

1
13

1
0

10
51

0
38

1
0

3
96
0
0
I
0

11
6
1

82
0
0

40
35

I
22

2
0

11
45

0
44
1
0

4
94

0
0
1
0

13
7
1

78
0
0

50
38
1
6
4
1

11
47
0
42
0
0

7
78

1
13
1
0

14
8
I

77
0
0

53
39
1
3
3
0

15
47

0
37
1
0

November 1984

February 1985

Table 5-2. (Continued) 

Date Phytoplankton Group Tennessee River Mile 
496.5 506.5 518.0 527.4 528.0 529.5 532.1 

May 1984 Chlorophyta 22 7 13 6 3 4 7 
Chrysophyta 68 80 83 92 96 94 78 
Cryptophyta 0 0 0 1 0 0 1 
Cyanophyta 10 12 4 0 0 0 13 
Euglenophyta 0 1 0 1 1 1 1 
Pyrrophyta 0 0 0 0 0 0 0 

August 1984 Chlorophyta 27 27 15 9 11 13 14 
Chrysophyta 9 6 6 7 6 7 8 
Cryptophyta 1 1 1 0 1 1 1 
Cyanophyta 64 66 77 83 82 78 77 

.... Eug1enophyta 0 0 O· 0 0 0 0 

.... Pyrrophyta 0 0 0 0 0 0 0 
(IJ 

November 1984 Chlorophyta 32 43 71 42 40 50 53 
Chrysophyta 42 38 15 44 35 38 39 
Cryptophyta 1 2 0 1 1 1 1 
Cyanophyta 22 14 12 13 22 6 3 
Eug1enophyta 3 2 1 1 2 4 3 
Pyrrophyta 0 0 0 0 0 1 0 

February 1985 Chlorophyta 19 13 13 10 11 11 15 
Chrysophyta 54 53 56 51 45 47 47 
Cryptophyta 0 0 0 0 0 0 0 
Cyanophyta 25 32 29 38 44 42 37 
Eug1enophyta 2 1 2 1 1 0 1 
Pyrrophyta 0 0 0 0 0 0 0 



Table 5-2. (Continued)

Date Phytoplankton Group Tennessee River Mile
496.5 506.5 518.0 527.4 528.0 529.5 532.1

May 1985 Chlorophyta 27 24 21 14 14 12 7
Chrysophyta 27 41 44 52 48 53 46
Cryptophyta 0 2 1 1 1 1 0
Cyanophyta 44 32 32 32 35 32 45
Euglenophyta 1 1 1 1 1 1 1
Pyrrophyta 0 0 0 0 1 1 0

August 1985 Chlorophyta 27 21 22 21 22 17 21
Chrysophyta 14 11 12 11 12 10 8
Cryptophyta 2 1 1 1 0 0 0
Cyanophyta 56 67 64 67 65 72 69
Euglenophyta 1 1 0 1 1 1 1
Pyrrophyta 1 0 0 0 0 0 1

November 1985 Chlorophyta 16 21 27 45 42 45 37
Chrysophyta 14 18 15 24 27 22 27
Cryptophyta 0 0 0 0 0 0 0
Cyanophyta 68 59 56 30 30 32 34
Euglenophyta 2 2 1 1 1 1 1
Pyrrophyta 1 0 0 0 0 0 0

I-b
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Table 5-2. (Continued) 

Date Phytoplankton Group Tennessee River Mile 
496.5 506.5 518.0 527.4 528.0 529.5 532.1 

May 1985 Chlorophyta 27 24 21 14 14 12 7 
Chrysopbyta 27 41 44 52 48 53 46 
Cryptopbyta 0 2 1 1 1 1 0 
Cyanophyta 44 32 32 32 35 32 45 
Euglenopbyta 1 1 1 1 1 1 1 
Pyrrophyta 0 0 0 0 1 1 0 

August 1985 Chlorophyta 27 21 22 21 22 17 21 
Chrysophyta 14 11 12 11 12 10 8 .. Cryptophyta 2 1 1 1 0 0 0 .. 

(7) Cyanophyta 56 67 64 67 65 72 69 
Euglenophyta 1 1 0 1 1 1 1 
Pyrrophyta 1 0 0 0 0 0 1 

November 1985 Chlorophyta 16 21 27 45 42 45 37 
Chrysophyta 14 18 15 24 27 22 27 
Cryptophyta 0 0 0 0 0 0 0 
Cyanophyta 68 59 56 30 30 32 34 
Euglenophyta 2 2 1 1 1 1 1 
Pyrrophyta 1 0 0 0 0 0 0 
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Table 5-3. Results of Statistical Analysis (Four-Way ANOVA and SNK Multiple
Range Test of Data Sets with Significant F-Ratios) on
Phytoplankton Preoperational Abundance Data (Log Transformed)
Watts Bar Nuclear Plant, 1973-1985

Degree Sum of F-Value Probability
Variance Square of Freedom Squares > F

River Mile (RM) 6 144.06 5.58 0.0001*
Year 7 670.40 22.27 0.0001*
Depth 3 24.76 1.92 0.1243
Quarter 3 959.07 74.33 < 0.0001*
RM x Year 42 180.98 1.00 0.4680
RM x Depth 18 28.04 0.36 0.9935
Rm x Quarter 18 94.30 1.22 0.2361
Year x Depth 21 40.28 0.45 0.9859
Year x Quarter 21 949.19 10.51 0.0001**
Depth x Quarter 9 11.54 0.30 0.9755
RM x Year x Depth 126 144.66 0.27 1.0000
Rm x Depth x Quarter 54 54.10 0.23 1.0000
RM x Year x Quarter 126 448.77 0.83 0.9175
RM x Year x Depth x Quarter 441 651.60 0.34 1.0000

SNK Multiple Range Tests of Significant Four-Way F-Ratios

River Mile df = 3584
SNK

Low Mean
5 4 6 9

High Mean
8 7 10

Year df = 3584

Quarter df = 3584

74 73 76 75 84 77 83 85

Fall Spring Winter Summer

*Significant main effect, subjected to SNK.
*S Significant interaction (secondary effect) discussed in

body of report.

SNK Multiple Range Test: Means ranked lowest to highest using
station numbers; means not underscored
by the same line are significantly
different at • = 0.05.

Station
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of
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4
5
6
7

Tennessee
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to

to

to

River Mile 496.5
F t # 506.6
to " 518.0
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"9 of 529.5
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Table 5-3. Results of Statistical Analysis (Four-Way ANOVA and SNK Multiple 
Range Test of Data Sets with Significant F-Ratios) on 
Phytoplankton Preoperational Abundance Data (Log Transformed) 
Watts Bar NucLear Plant. 1973-1985 

Degree Sum of F-Value 
Variance Square of Freedom Squares 

River Mile (RM) 6 L44.06 5.58 
Year 7 670.40 22.27 
Depth 3 24.76 1.92 
Quarter 3 959.07 74.33 
RM x Year 42 180.98 1.00 
RM x Depth 18 28.04 0.36 
Rm x Quarter l8 94.30 1.22 
Year x Depth 21 40.28 0.45 
Year x Quarter 2l 949.19 10.51 
Depth x Quarter 9 11.54 0.30 
RM x Year x Depth 126 144.66 0.27 
Rm x Depth x Quarter 54 54.10 0.23 
RM x Year x Quarter 126 448.77 0.83 
RM x Year x Depth x Quarter 441 651.60 0.34 

SNK Multiple Range Tests of Significant Four-Way F-Ratios 

SNK 
River Mile df = 3584 Low Mean High Mean 

5 4 6 9 8 7 10 

Year df = 3584 74 73 76 75 84 77 83 85 

Quarter df = 3584 Fall Spring Winter Swruner 

*Significant main effect. subjected to SNK. 
** Significant interaction (secondary effect) discussed in 

body of report. 

SNK Multiple Range Test: Means ranked lowest to highest using 
station numbers; means not underscored 
by the same line are significantly 
different at tt = 0.05. 

Station 4 = Tennessee River Mile 496.5 
" 5 = " .. .. 506.6 
" 6 = " " It 518.0 
" 7 = .. .. It 527.4 
" 8 = " " " 528.0 
" 9 = " " " 529.5 
It 10 = II II II 532.1 

11'7 

Probability 
) F 

0.0001* 
0.0001* 
0.1243 

( 0.0001* 
0.4680 
0.9935 
0.2361 
0.9859 
0.0001** 

,0.9755 
1.0000 
1.0000 
0.9175 
1.0000 



Table 5-4. Results of Four-Way Analysis of Variance for
Phytoplankton Production in the Vicinity of Watts Bar
Nuclear Plant

Degrees
Variation Source of Freedom SS F PR > F

River Nile (R) 6 4240.27 11.93 0.0001
Year (Y) 4 3750.01 15.79 0.0001
Month (M) 3 7843.72 44.05 0.0001
Depth (D) 3 19646.18 110.32 0.0001
R x Y 24 3538.56 2.48 0.0001
R x M 18 2933.76 2.75 0.0001
R x D 18 2848.42 2.67 0.0001
Y x M 12 4898.65 6.88 0.0001
I x D 12 3808.94 5.35 0.0001
M x D 9 5040.21 9.43 0.0001
R x Y x M 72 6225.01 4.04 0.0001
R x Y x D 72 2342.89 1.52 0.0113
R x M x D 54 2027.13 1.76 0.0026
Y x M x D 36 3296.18 4.28 0.0001
R x Y x M x D 216 4619.61
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Table 5-5. Sunmary of ANOVA for Primary Productivity for Watts Bar Biological
Investigations. Least Significant Differences (LSD) [ndicated itf
F was Significant (PR > F > 0.001)

Comparison Primary Productivity 99 Percent LSD

I. River Mile (R) (n = 80)

496.5
506.5
518.0
527.4
528.0
529.5
532.1

(RI)
(R2)
(R3)
(R4)
(R5)
(R6)
(R7)

5.20a*
4.15a
6.3lab

11. l7cd
8.70bc
7.21ab

12.08d
3.14

II. Year (Y) (n = 112)

1973 (Yl)
1974 (Y2)
1976 CY3)
1977 (Y4)
1983 (Y5)

III. Month (M) (n = 140)

February (Ml)
May (M2)
August (M3)
November (M4)

IV. Depth (D) (n = 140)

0.3M (Dl)
1.OM (D2)
3.OM (D3)
5.OM (D4)

9.95cd
4.09a
7.39bc

11.38d
6.35ab

2.65

4.95a
8. 26b

13.78c
4.34a

2.37

F 15.56c
11.54b
2.91a
1.31a

2.37
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Table 5-5. Summary of ANOVA for Primary Productivity for Watts Bar BioluKi(';lI 
Investigations. Least Significant Differences (LSD) Indicuted if 
F was Significant (PR ) F 2 0.001) 

Comparison Primary Productivity 99 Percent LSD 

I. River Mile (R) (n = 80) 

496.5 (Rl) 5.20a* 
506.5 (R2) 4.15a 
51S.0 (R3) 6.31ab 
527.4 (R4) 11.17cd 
52S.0 (R5) 8.70be 
529.5 (R6) 7.21ab 
532.1 (R7) 12.0Sd 

3.14 

II. Year (Y) (n = 112) 

1973 (Yl) 9.95cd 
1974 (Y2) 4.09a 
1976 (Y3) 7.39bc 
1977 (Y4) 11. 38d 
1983 (YS) 6.35ab 

2.65 

III. Month (M) (n = 140) 

February (M1) 4.95a 
May (M2) 8.26b 
August (M3) 13.7Se 
November (M4) 4.34a 

2.37 

IV. Depth (D) (n = 140) 

0.3M (Dl) 15.56c 
l.OM (02) 11.54b 
3.0M (03) 2.91a 
S.OM (04) 1.31a 

2.37 

113 



Table 5-5. (Continued)

Comparison Primary Productivity 99 Percent LSD

V. R x Y (n = 16)

RIYI
R1Y2
RIY3
RlY4

RIY5
R2Yl
R2Y2
R2Y3
R2Y4
R2Y5
R3YI
R3Y2
R3Y3

R3Y4
R3Y5

R4Yl
R4Y2
R4Y3
R4R4
R4Y5
R5YI
R5Y2
R5Y3
R5Y4
R5Y5
R6Yl
R6Y2
R6Y3
R6Y4
R6Y5
RTYI
R7Y2

RMY3
R7Y4
R7Y5

3. 98a
3.29a
4.71a
8.1la

5.89a
4.17a
1.40a
4.92a
4.60a
5.68a
8.47a
2.92a
6.56a
6.14a
7.46a

12.60b
4.48a
8.74ab

16.52c
13.52bc
12.57b
5.04a
8.61ab

ll.93ab
5. 38a

10. 18a
3.98a
7.49a

i0.66a
3. 73a

17.66cd
7. 50ab

10.68bc
21.73d
2.82a

1

7.02

'1

7

'~1
12o

Table 5-5. (Continued) 

Comparison 

V. R x Y (n = 16) 

RIYl 
RIY2 
R1Y3 
RIY4 

R1YS 
R2Yl 
R2Y2 
R2Y3 
R2Y4 
R2YS 
R3Yl 
R3Y2 
R3Y3 
R3Y4 
R3YS 
R4Yl 
R4Y2 
R4Y3 
R4R4 
R4YS 
RSYl 
R5Y2 
R5Y3 
RSY4 
RSYS 
R6Yl 
R6Y2 
R6Y3 
R6Y4 
R6Y5 
R7Yl 
R7Y2 
R7Y3 
R7Y4 
R7Y5 



Table 5-5. (Continued)

Comparison Primary Productivity 99 Percent LSD

VI. R x M (n =20)

RIM1

RlM3
RIM4

R2MI
R2M2
R2M3
R2M4

R3MI
R3M2
R3M3
R3M4

R4M1
R4M2
R4M3
R4M4
R5M1
R5M2

R5M3
R5M4
R6M[
R6MZ
R6M3
R6M4
RTMI
R7M2
R7M3
R7M4

VII. R x D (n =20)

RID1

RID2
RID3
R1D4
R2D.

2.89ab
7. 78b
8.97b
1.1.5a
4.83a
4.29a
6.06
1.43a
5.31ab
5.77ab

10.76b
3.40a
5.86a
9.76a

24.09b
4.98a
5. 48a
7.88a

15.63b
5.84a
4.66a
6.30ab

12.35b
5.53a
5.64a

16.05b
18.58b
8.04a

6.28

F
1l.O1b

7. 18b
1.70a
0.90a
7.60a
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Table 5-5. (Continued) 

Comparison 

VI. R x M (n = 20) 

RiMl 
RiM2 
RlM3 
RlM4 
R2Ml 
R2M2 
R2M3 
R2M4 
R3Ml 
R3M2 
R3M3 
R3M4 
R4Ml 
R4M2 
R4~13 

R4f>14 
RSMl 
RSM2 
RSMJ 
RSM4 
R6M1 
R6M2 
R6M3 
R6M4 
R7Ml 
R7M2 
R7M3 
R7M4 

VII. R x 0 (n = 20) 

RlDl 
RlD2 
RlD3 
RlD4 
R2Dl 

Primary Productivity 99 Percent LSD 

2..89ab 
7.78b 
8.97b 
1.15a 
4.S3a 
4.29a 
6.06 
1.43a 
5.3lab 
5.77ab 

10.76b 
3.40a 
5.S6a 
9.76a 

24.09b 
4.98a 
5.48a 
7.8Sa 

IS.63b 
5.S4a 
4.66a 
6.30ab 

12.35b 
5.53a 
5.64a 

16.05b 
lS.58b 
S.04a 

6.28 

ll.Olb 
7.1Sb 
1.70a 
0.90a 
7.60a 

121 



7

Table 5-5. (Continued)

Comparison Primary Productivity 99 Percent LSD

VII. R x D (n = 20) (Continued)

R2D2
R2D3
R2D4
R3Dl
R3D2
R3D3
R3D4
R4DI
R4D2
R4D3
R4D4
R5DI
R5D2
R5D3
R5D4
R6DI
R6D2
R6D3
R6D4
R7D1
R7D2
R7D3
R 7D4

VIII. Y x M (n 28)

YlMl
YIM2
YIM3
YlM4
Y2tMl
Y2M2
Y2M3
Y2M4
Y3Ml
Y3M2

5.43a
2.07a
1.52a

12.22b
9. 90b
2.26a
0.86a

22.03b
16.84b
4.15a
1.68a

17.93b
12.21b
3.22a
1.46a

14.63b
10.52b
2.53a
1.16a

23.53b
18.7 b
4.47a
1. 58a

2

6.28

7.31a
6.63a

21.51b
4.34a
1.09a
2.82ab
7.35b
5.09ab
4.87a
4.53a

122

l 
., 

Table 5-5. (Continued) ! 

1 
Comparison Primary Productivity 99 Percent LSD 

VII. R x D (n = 20) (Continued) 
l , 

R2D2 5.43a j 
R2D3 2.07a 
R2D4 1.52a 
R3Dl 12.22b ., 
R3D2 9.90b I 

R3D3 2.26a ! 

R3D4 0.86a 
~ R4D1 22.03b 

R4D2 16.84b ) 

R4D3 4.15a 
R4D4 1.68a l RSDI 17.93b 
RSD2 12.21b 
R5D3 3.22a 

i R5D4 1.46a I 

R6Dl 14.63b ! 

R6D2 10.52b 
R6D3 2.53a i R6D4 1.16a 
R7Dl 23.53b 
R7D2 18.74b 1 R7D3 4.47a 
R7D4 1.58a 

6.28 .." 

VIII. Y x M (0 = 28) 

YlMl 7.31a "1 
YlM2 6.63a 
YlM3 21.51b 
YlM4 4.34a ..", 

Y2Ml 1.09a 
Y2M2 2.82ab 
Y2M3 7.35b 
Y2M4 S.09ab i 

! 
Y3Ml 4.87a 
Y3M2 4.53a 

"'1 
I 

"'" 

122 
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Table 5-5. (Continued)

Comparison Primary Productivity 99 Percent LSD

F

F

VIII. Y x M (n = 28) (Continued)

Y3M3
Y3M4
Y4MI
Y4M2
Y4M3
Y4M4
Y5MI.
Y5M2
Y5M3
Y5M4

IX. Y xD (n 28)

YlDl
YID2
Yl1D3
Y ID4
Y2D1L
Y2D2
Y2D3
Y2D4
Y3DI
Y3D2
Y3D3
Y3D4
Y4Dl
Y4D2
Y0D3
Y04D
Y5DI.
Y5D2
Y5D3
Y5D4

14. lob
6.05a
9.76b

15. 30c
L 7. 20c
3.27a
1.74a

12.02b
8.73b
2.93a

5.30

i

21. 26a
15.09b
2.53c
0.90c
8.52a
5.60ab
1. 58bc
0.64c

14.01a
11.63a
2.88b
1.03b

24.38a
15.61b
3.50c
2.04c
9.64a
9.79a
4.08b
1.91b

r

5.30

F
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Table 5-5. 

Comparison 

VIII • Y x M 

Y3M3 
YlM4 
Y4Ml 
Y4M2 
Y4M3 
Y4M4 
Y5Ml 
Y5MZ 
Y5M3 
YSr-14 

IX. Y x D 

YlDl 
YlD2 
YID3 
YlD4 
Y2Dl 
Y2D2 
Y2D3 
Y2D4 
Y3Dl 
Y3D2 
Y3D) 
Y3D4 
Y4Dl 
Y4D2 
Y4D3 
Y4D4 
Y5Dl 
Y5D2 
Y5D3 
Y5D4 

(Continued) 

(n = 28) (Continued) 

(n = 28) 

Primary Productivity 

123 

14.10b 
6.05a 
9.76b 

lS.30c 
i7.Z0c 
3.27a 
1.74a 

I2.02b 
8.73b 
2.93a 

21. 26a 
15.09b 
2.53c 
O.90c 
8.52a 
5.60ab 
1.58bc 
0.b4c 

14.01a 
11.63a 

2.88b 
1.03b 

24.38a 
I5.6lb 
3.50c 
2.04c 
9.64a 
9.79a 
4.08b 
l.91b 

99 Percent LSD 

5.30 

5.30 



'1
Table 5-5. (Continued)

Comparison Primary Productivity 99 Percent LSD

X. M x D (n =35)

MID1 9.17b
MID2 7.41b
MlD3 1.91a
MID4 1.33a
M2DI 16.10b
M2D2 11.76b
M2D3 3.49a
M2D4 1.70a
M3Dl 27.76c
M3D2 26.72b
M3D3 4.95a
M3D4 1.68a
M4DI 9.22b
M4D2 6.29b
M4D3 1.31a
M4D4 0.52a

4.74

*Values with the same letter are not significantly different from one
another.

7

71

124

Table 5-5. (Continued) 

Comparison Primary Productivity 99 Percent LSD 

x. M x D (n = 35) 

MlDl 9.17b 
MlD2 7.41b 
MlD3 1.918 
MlD4 1.338 
M2Dl 16.l0b 
M2D2 11. 76b 
M2D3 3.498 
M2D4 1.70a 
M3D1 27.76c 
rr.3D2 26.72b 
M3D3 4.95a 
M3D4 1.688 
M4Dl 9.22b 
M4D2 6.29b 
M4D3 1.31a 
M4D4 0.528 

4.74 

*Values with the same letter are not significantly different from one 
another. 
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Figure 5-1. Location of Plankton Sample Stations for Watts Bar Nuclear Plant (Larger Sized Print) and

Sequoyah Nuclear Plant (Smaller Sized Print) on Chickamauga Reservoir. Two Additional
Locations (TRMs 472.8 and 484.5) Were Sampled as Part of Sequoyah 'Nuclear Plant Monitoring

in July 1985.
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Figure 5-1. Location of Plankton Sample Stations for Watts Bar Nuclear Plant (Larger Sized Print)anc 
Sequoyah Nuclear Plant (Smaller Sized Print) all Chickamauga Reservoir. Two Additional 
Locations (TRMs 472.8 and 484.5) tolere Sampled as Part of Scquoyah Nucl(;!ar Plant :o!onitoring 
in July 1985. 
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5.3.1 Zooplankton Results and Discussion

In excess of 400 zooplankton samples were collected during 32 quar-

terly surveys for the preoperational monitoring period incorporating a

nine-year spread between 1973 and 1985.

The primary purpose for reporting these data is to have baseline

results which can be compared to data that will be collected during opera-

tion of the Watts Bar Nuclear Plant (WBN). The approach selected here is to

present and discuss results for each season using the following two

comparisons

(1) Description of Zooplankton Within the WBN Study Reach. This

description is provided to assess preoperational baseline conditions, so

that any shifts in community structure (numbers and composition) can be

identified if they occur after the plant becomes operational. This eval-

uation was primarily based upon an analysis of total densities, total number

of taxa, the diversity index derived from the total number of taxa, dominant

and subdominant taxa, Sorenson's Quotient of Similarity (SQS), and the Per-

centage of Similarity (PS). Results presented include both spatial and

temporal comparisons of the seven WBN stations (figure 5-1), which extended

from station 4 at TRM 496.5 to station 10 (above the Watts Bar Dam) at

TRM 532.1. (Stations 1 through 3 are associated with monitoring at Sequoyah

Nuclear Plant, also on Chickamauga Reservoir, and were used in selected data

analyses presented in subsequent paragraphs). Preoperational monitoring of

WBN stations was carried out over two collection periods, extending from

winter 1973 to winter 1978 and from spring 1982 to fall 1985.
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F(2) Trends in the Chickamauga Reservoir Community. This section

examines trends observed in the zooplankton for both the seven WBN stations

and the three (five for July 1985 data) Sequoyah Nuclear Plant (SQN)

stations to provide an understanding and evaluation throughout the length of

Chickamauga Reservoir. Initially, two-way ANOVAs were to be used to examine

the spatial and temporal trends each year at the seven WBN stations, but the

interaction term was significant in many of the tests, indicating that the

involved spatial and temporal factors could not be considered as acting

independent of each other. Therefore, it was decided that in lieu of the

rtwo-way ANOVAs, temporal comparisons would be based on the subjective eval-

uation of graphed density data while spatial comparisons would be determined

from one-way ANOVAs and Student-Newman-Keuls (SNK) a posteriori tests.

Spatial comparisons for the seven WBN stations alone and in conjunction with

V the three SQN stations were examined using either polynomial regression

analysis or linear regression, depending on which provided greatest R2

value (accountable variability). The three SQN stations were identified

as: station 1 TRM 478.2, station 2 TRM 483.4 and station 3 TRM 490.5. The

regression analyses were the only tests which included data from all ten

stations on Chickamauga Reservoir.

It should be noted that because of the difficulty and expense with

sampling the same watermass as it moves downstream, the most expedient

compromise was to collect samples for a specific sample period on the same

day. Hence, in most cases, collections at stations separated by several

rmiles probably represented different watermasses, which in some cases may

have accounted for differences in the zooplankton among sample locations.
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(2) Trends in the Chickamauga Reservoir Community. This section 

examines trends observed in the zooplankton for both the seven WBN stations 

and the three (five for July 1985 data) Sequoyah Nuclear Plant (SQN) 

stations to provide an understanding and evaluation throughout the length of 

Chickamauga Reservoir. Initially, two-way ANOVAs were to be used to examine 

the spatial and temporal trends each year at the seven WBN stations, but the 

interaction term was significant in many of the tests, indicating that the 

involved spatial and temporal factors could not be considered as acting 

independent of each other. Therefore, it was decided that in lieu of the 

two-way ANOVAs, temporal comparisons would be based on the subjective eval-

uation of graphed density data while spatial comparisons would be determined 

from one-way ANOVAs and Student-Newman-Keuls (SNK) a posteriori tests. 

Spatial comparisons for the seven WBN stations alone and in conjunction with 

the three SQN stations were examined using either polynomial regression 

2 analysis or linear regression, depending on which provided greatest R 

value (accountable variability). The three SQN stations were identified 

as: station 1 TRM 478.2, station 2 TRM 483.4 and station 3 TRM 490.5. The 

regression analyses were the only tests which included data from all ten 

stations on Chickamauga Reservoir. 

It should be noted that because of the difficulty and expense with 

sampling the same watermass as it moves downstream, the most expedient 

compromise was to collect samples for a specific sample period on the same 

day. Hence, in most cases, collections at stations separated by several 

miles probably represented different watermasses, which in some cases may 

have accounted for differences in the zooplankton among sample locations. 



Although in theory it would be better to sample the same watermass, monitor-

ing programs such as this one must assume that the zooplankton is a

continuum throughout the study reach. This assumption may be generally

acceptable when travel time through the study reach is only a few days.

However, it would be less valid when water temperatures are high or when

there is a travel time of several days between stations. When these latter

conditions occur, the data must be evaluated carefully with the above

considerations in mind.

Winter
Description of the Zooplankton Within the WBN Study Reach

(summarized in table 5-6 and figure 5-18, and detailed in appendices 5-H,

5-I, 5-J, 5-K, and 5-L)--Winter zooplankton densities would be expected to

be lower than other times of the year due to the lessening of growth and

reproductive rates in the colder water temperatures. As a result,

zooplankton from flow-through reservoirs like Watts Bar and Chickamauga

Reservoirs would not respond rapidly to environmental changes (such as

shifts in food supply, minor temperature fluctuations, etc.), and generally

similar densities would be expected among collection locations. This sim-

ilarity would be even more pronounced under high flow rates, which increases

the homogenity of the study reach.

A wide range of physical conditions existed throughout this study

(see chapter 2). For the seven WBN stations, water temperatures on the

winter sample dates ranged from 2.50 C (1977) to 9.0° C (1975), and flow

rates between 19,400 cfs (1973) and 85,400 cfs (1975). Travel times between
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the Watts Bar Dam (at station 9) and the lowest WBN station (statioti 4 at

TTRM 496.6) varied between 16 hours (1975) to 2.25 days (1973). Travel times

in winter generally were shorter than travel times of the other three

Fseasons due to lower water surface elevations in winter. Short retention

times coupled with lower water temperatures should have prevented drastic

changes in the winter zooplankton composition and density as a watermass

imoved downstream.

Rotifers numerically dominated the winter zooplankton at the seven

F" WBN stations for all years sampled. Copepods always were the second most

numerous group, and cladocerans usually composed a negligible proportion of

the zooplankton community. All samples indicated that either Keratella,

rPolyarthra, Synchaeta or copepod nauplii larvae were dominant or subdom-

inant. Synchaeta was most frequently the dominant zooplankton animal in the

winter collections.

Since rotifers consistently dominated the zooplankton, trends

observed for total number of taxa, diversity indices, and total densities

mirrored patterns in the winter rotifer populations. The lowest number of

taxa generally occurred in 1973 and the highest in 1985, with a similar

number of taxa collected between these two extremes. Diversity index values

were expected to be lowest in the winter because only a few taxa usually

dominate the community. The seven WBN stations exhibited these expected

results for all years sampled, with a high value of only 2.43, and three

values below 1.0 when Synchaeta comprised more than three-fourths of the

total community density. The SQS values indicated that similar taxa usually

existed at six of the seven WBN stations, with station 4 at TRM 496.5 often
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TRM 496.6) varied between 16 hours (1975) to 2.25 days (1973). Travel times 

in winter generally were shorter than travel times of the other three 

seasons due to lower water surface elevations in winter. Short retention 

times coupled with lower water temperatures should have prevented drastic 

changes in the winter zooplankton composition and density as a watermass 

moved downstream. 

Rotifers numerically dominated the winter zooplankton at the seven 

WBN stations for all years sampled. Copepods always were the second most 

numerous group, and cladocerans usually composed a negligible proportion of 

the zooplankton community. All samples indicated that either Keratella, 

Polyarthra. Synchaeta or copepod nauplii larvae were dominant or subdom-

inant. Synchaeta was most frequently the dominant zooplankton animal in the 

winter collections. 

Since rotifers consistently dominated the zooplankton, trends 

observed for total number of taxa, diversity indices, and total densities 

mirrored patterns in the winter rotifer populations. The lowest number of 

taxa generally occurred in 1973 and the highest in 1985, with a similar 

number of taxa collected between these two extremes. Diversity index values 

were ~xpected to be lowest in the winter because only a few taxa usually 

dominate the community. The seven WBN stations exhibited these expected 

results for all years sampled, with a high value of only 2.43, and three 

values below 1.0 when Synchaeta comprised more than three-fourths of the 

total community density. The SQS values indicated that similar taxa usually 

existed at six of the seven WBN stations, with station 4 at TRM 496.5 often 
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producing dissimilar results (most evident in 1977). The PS values also

indicated a difference at station 4. The consistently observed difference

between station 4 and the other six WBN stations is believed to be due in

part to recruitment and an increase in allochthonous materials originating

from the Hiwassee River entering at TRM 500 between station 4 and

station 5. These differences were particularly evident during low flow

years which allowed community changes to occur even in winter. It is also

interesting to note that fewer SQS similarities (SQS value > 70 percent)

were obtained for 1983-1985 when preoperational monitoring was reinitiated

after a hiatus of five winters than were found from 1973-1977. However, PS

values did not show a difference between the two WBN preoperational collec-

tion periods. Since SQS is more affected by the presence/absence of "rare"

taxa than PS, fewer SQS similarities in 1983-85 than in 1973-77 were prob-

ably related to a greater sampling effort (three replicates) in the latter

years than in the earlier years (two replicates). In most cases, a greater

sampling effort can be expected to result in collecting more "rare" taxa.

The lowest total densities in winter occurred in 1974 (rangeof 3.3 to 6.1 x

103 per m3 at the seven WBN stations) and 1975 (range of 11.1 to 22.4 x

103 per m3 at the seven WBN stations) when river flows were highest

(68,800 cfs in 1974 and 85,000 cfs in 1975). No doubt these low densities

reflect washout from high flows. In turn, highest total densities (range of

101.4 to 190.20 x 103 per m3 at the seven WBN stations) occurred in 1977

when river flow was only 27,900 cfs. It is interesting to note that the

coldest water temperature of 2.50 C also occurred during this sample period,
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and that instead of the typical rotifer genus Synchaeta being dominant,

another rotifer, Keratella, was dominant. No long-term temporal trends were

evident in the winter zooplankton densities.

Trends in the Chickamauga Reservoir Community (summarized in

table 5-7)--The one-way ANOVAs examining spatial (upstream/downstream)

trends at the seven WBN stations provided only two significant tests copepod

densities in 1977 and 1984. In 1977 the highest mean copepod densities at

station 10 (the only site above the Watts Bar Dam) were significantly

different from the lowest mean copepod densities at stations 4 and 6, while

in 1984 the highest mean copepod densities at sites 10 and 8 were signif-

icantly different from the lowest mean densities at site 5. These results

indicate that in 1977 and 1984 copepod densities were lower at the down-

stream stations than at the upstream stations. Regression analysis run on

the ten combined WBN and SQN stations produced significant polynomial equa-

tions in 1977, 1983, and 1984. These regression curves did not produce any

consistent trends. Regression analysis on 1976 data was significant but

this result is of limited use because data only were collected at one WBN

station (station 4) in this year.

Spring

Description of Zooplankton Within the WBN Study Reach (summarized

in table 5-8 and figure 5-19 and detailed in appendices 5-H, 5-I, 5-J, 5-K,

and 5-L)--In contrast to the anticipated low densities of zooplankton in the

winter, spring would be expected to exhibit high numbers of animals. This

expectation is due primarily to heavy recruitment of zooplankton, increased
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and that instead of the typical rotifer genus Synchaet~ being dominant, 

another rotifer, Keratella, was dominant. No long-term temporal trends were 

evident in the winter zooplankton densities. 

Trends in the Chickamauga Reservoir Community (summarized in 

table 5-7)--The one-way ANOVAs examining spatial (upstream/downstream) 

trends at the seven WBN stations provided only two significant tests copepod 

densities in 1977 and 1984. In 1977 the highest mean cope pod densities at 

station 10 (the only site above the Watts Bar Dam) were significantly 

different from the lowest mean copepod densities at stations 4 and 6. while 

in 1984 the highest mean copepod densities at sites 10 and B were signif-

icantly different from the lowest mean densities at site 5. These results 

indicate that in 1977 and 1984 copepod densities were lower at the down-

stream stations than at the upstream stations. Regression analysis run on 

the ten combined WBN and SQN stations produced significant polynomial equa-

tions in 1977, 1983, and 1984. These regression curves did not produce any 

consistent trends. Regression analysis on 1976 data was significant but 

this result is of limited use because data only were collected at one WBN 

station (station 4) in this year. 

Spring 

Description of Zooplankton Within the WBN Study Reach (summarized 

in table 5-8 and figure 5-19 and detailed in appendices 5-H. 5-1, 5-J, 5-K. 

and 5-L)--ln contrast to the anticipated low densities of zooplankton in the 

winter, spring would be expected to exhibit high numbers of animals. This 

expectation is due primarily to heavy recruitment of zooplankton, increased 
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ambient temperatures, and high allochthonous material load continually being

introduced into the study area by runoff from rain showers. The slower

moving pool-like reservoir waters provide good habitat for growth and

reproduction. Zooplankton from the forebay of Watts Bar Reservoir could be

introduced into the study reach, collected at the sampled stations, and

produce the expected high spring densities. Likewise, slowly moving areas

of Chickamauga Reservoir would allow increases to be manifested.

The physical data at the seven Watts Bar stations on the spring

sample dates showed water temperatures ranged from 16.50 C (1982) to 21.00 C

(1985), and flow rates from only 7,100 cfs (1985) and 8,700 cfs (1982) to

40,100 cfs (1984). Travel times between the Watts Bar Dam (at station 9)

aMd the lowest WBN station (station 4 at TRM 496.6) generally ranged between

2 and 3.5 days, except for 1976 (7 days), 1982 (11 days) and 1985

(13 days). Travel times between station 10 (above the dam) and station 9

(at the dam) were generally sufficiently slow (ranging from 10 hours to

2.2 days, and averaging about 20 hours) to allow time for mature

zooplankters to continue the reproductive and growth cycles started in the

Watts Bar Reservoir forebay. Travel times between the six WBN stations

within Chickamauga Reservoir were the most varied of the four seasons.

Unlike winter, complete numerical dominance by rotifers was not

always evident at all seven WBN stations in the spring, and cladocerans no

longer represented a negligible portion of the zooplankton community. In

1973, rotifers dominated the upper four Watts Bar stations but were replaced

at the lower stations (4, 5, and 6) by cladocerans. Cladocerans also dom-

inated the spring zooplankton for stations 5 through 10 in 1974, all seven

stations in 1975, stations 4-9 in 1976, and stations 5 and 6 in 1982.
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FRotifers were the most abundant zooplankton group at station 4 in 1974, and

stations 4, 7, 8, 9 and 10 in 1982, and (with one exception in 1976) always

were the second most numerous group during those years when cladocerans were

the dominant zooplankters,. The last three collection years of 1983-1985 as

well as 1977 yielded a complete dominance of rotifers over the other two

groups in a manner similar to the winter collections. Copepods only were

fdominant at station 10 in 1976. All spring samples indicated that

Keratella, Synchaeta, Polyarthra or Conochilus unicornis were the dominant

or subdominant rotifers, and that Bosmina longirostris was the most abundant

cladoceran species. Nauplii were the common copepod taxon present in the

spring zooplankton.

r Except for 1983-1985 when rotifers completely dominated the

zooplankton, trends observed for the total number of taxa, diversity

indices, and total densities reflected patterns occurring in both the

rotifers and cladocerans. Number of taxa at a single station ranged from 16

taxa in 1982 to 39 taxa in 1974 and 1985. The highest number of taxa for

all years except 1983 occurred at station 4, with the station above Watts

Bar Dam producing the highest taxa number in 1983 and either the second or

Fthird highest number of taxa for all other years. All diversity indices

would be expected to show moderate to high values in the spring reflecting

the recruitment and allochthonous materials being introduced into the system

from reservoirs (like Watts Bar at station 10) and rivers (like the Hiwassee

between stations 4 and 5). The diversity index value for the seven WBN

stations ranged from 0.84 to 3.18, with either station 4 or station 10

possessing the highest values for all years except 1975, 1982 and 1983. The
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Rotifers were the most abundant zooplankton group at station· 4 in 1974. and 

stations 4. 7, 8, 9 and 10 in 1982. and (with one exception in: 1976) always 

were the second most numerous group during those years when cladocerans were 

the dominant zooplankters.. The last three collection years of L983-1985 as 

well as 1977 yielded a complete dominance of rotHers over the other two 

groups in a manner similar to the winter collections. Copepods only were 

dominant at station 10 in 1976. All spring samples indicated that 

Keratella. Synchaeta. Polyarthra or Conochilus unicornis were the dominant 

or subdominant rotifers. and that Bosmina longirostris was the most abundant 

cladoceran species. Nauplii were the common copepod taxon present in the 

spring zooplankton. 

Except for 1983-1985 when rotifers completely dominated the 

zooplankton, trends observed for the total number of taxa, diversity 

indices. and total densities reflected patterns occurring in both the 

rotifers and cladocerans. Number of taxa at a single station ranged from 16 

taxa in 1982 to 39 taxa in 1974 and 1985. The highest number of taxa for 

all years except 1983 occurred at station 4, with the station above Watts 

Bar Dam producing the highest taxa number in 1983 and either the second or 

third highest number of taxa for all other years. All diversity indices 

would be expected to show moderate to high values in the spring reflecting 

the recruitment and allochthonous materials being introduced into the system 

from reservoirs (like Watts Bar at station 10) and rivers (like the Hiwassee 

between stations 4 and 5). The diversity index value for the seven W~N 

stations ranged from 0.84 to 3.18, with either station 4 Or station 10 

possessing the highest values for all years except 1975, 1982 and 1983. The 
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SQS values were consistently highest in spring (except for 1985),

fluctuating less than the SQS values for the other three seasons, indicating

that similar taxa were generally present at all seven stations. However,

the PS values were varied and usually quite low (considerably less than 70

percent), reaching the low values of only 4 percent to 9 percent for the

comparisons of station 4 with station 6 through 10 in 1983. Since the SQS

values are more affected by the presence/absence of "rare" taxa than the PS

values' these SQS and PS values suggest recruitment of both "rare" and

common taxa into the study reach from areas such as the Watts Bar forebay or

the Hiwassee River (at TRM 500); Station 10 also demonstrated the highest

total densities of Zooplankton for all years except 1983 and 1985, again j

suggesting an abundance of animals which could be transported downstream to

the other six stations. Likewise, the lowest or second lowest total density

values were collected at station 5 (at 506.6 TRM just above the Hiwassee

River) for all years except 1983 and 1985, with station 4 (at TRM 496.5,

below and receiving drainage from the Hiwassee River) showing an increase in

total densities for all years except 1973, 1976, and 1983. Although the

Watts Bar Reservoir at station 10 and the Hiwassee River between stations 4

and 5 appear to be the primary sources of recruitment and allochthonous

materials, other, smaller tributaries and overbank areas could be involved

in this addition of allochthonous materials. Possible locations of

introduction of nutrients include the Dake Branch at TRM 528 (by site 8),

Yellow Creek at TRM 527 (by site 7), and Sewee Creek at TRM 524.5 (between

sites 6 and 7). As with the winter data, no long term temporal trends were

'2

SQS values were consistently highest in spring (except for 1985), 

fluctuating less than the SQS values for the other three seasons, indicating 

that similar taxa were generally present at all seven stations. However, 

the PS values were varied and usually quite low (considerably less than 70 

percent), reaching the low values of only 4 percent to 9 percent for the 

comparisons of station 4 with station 6 through 10 in 1983. Since the SQS 

values are more affected by the presence/absence of "rare" taxa than the PS 

values' these SQS and PS values suggest recruitment of both "rare" and 

common taxa into the study reach from areas such as the Watts Bar forebay or 

the 'Hiwassee River (at TRM 500). Station 10 also demonstrated the highest 

total densities of zooplankton for all years except 1983 and 1985, again 

suggesting an abundance of animals which could be transported downstream to 

th~ other six stations. Likewise, the lowest or second lowest total density 

values were collected at station 5 (at 506.6 TRM just above the Hiwassee 

River} for all years except 1983 and 1985, with station 4 (at TRM 496.5, 

below and receiving drainage from the Hiwassee River) showing an increase in 

total densities for all years except 1973, 1976, and 1983. Although the 

Watts Bar Reservoir at station 10 and the Hiwassee River between stations 4 

and 5 appear to be the primary sources of recruitment and allochthonous 

materials, other, smaller tributaries and overbank areas could be involved 

in this addition of allochthonous materials. Possible locations of 

introduction of nutrients include the Dake Branch at TRM 528 (by site 8), 

Yellow Creek at TRM 527 (by site n,and Sewee Creek at TRM 524.5 (between 

sites 6 and 7). As with the winter data, no long term temporal trends were 
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evident in the spring zooplankton densities. However, Rotifera did appear

Fto be more dominant during the latter three years than in previous years.

Trends in Community Densities for the Chickamauga Reservoir

(summarized in table 5-9)--The one-way ANOVA and associated SNK tests for

rthe seven WBN stations produced significant tests for all zooplankton groups

during all years except cladocerans in 1973, 1982, 1983, 1986 and 1985;

copepods in 1983; rotifers in 1975; and total zooplankton in 1982. The

general pattern of the SNK tests revealed that station 10 was significantly

different from station 5 and usually one or both of stations 4 and 6. All

rof the significant spring zooplankton tests substantiated the two signif-

icant winter SNK tests which separated the downstream WBN stations from the

Fupstream stations. These results strongly suggest a decrease due organisms

being removed from the water column or due to dilution as the zooplankton

V moved downstream from Watts Bar Dam. Regression analysis performed on the

combined WBN and SQN stations indicated significant polynominal regression

equations for all years except 1974 and 1982. The explained variability

(R values expressed as a percent) ranged from 42 percent (1983) to

84 percent (1976). All of the regression curves possessed minima between

F stations 4 and 5 and maxima at either station 1 (1975, 1976, and 1983) or

station 10 (all other years). Station 10 also demonstrated the next highest

sub-maximal values in the three years when maxima were evident at

station I. These results indicate the decreases in densities observed in

the WBN study reach were followed by increases in lower portions of

rChickamauga Reservoir, probably as a result of reduced velocities there.
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evident in the spring zooplankton densities. However, Rotifera did appear 

to be more dominant during the latter three years than in previous years. 

Trends in Community Densities for the Chickamauga Reservoir 

(summarized in table 5-9)--The one-way ANOVA and associated SNK tests for 

the seven WBN stations produced significant tests for all zooplankton groups 

during all years except cladocerans in 1973, 1982, 1983, 1984 and t985; 

copepods in 1983; rotifers in 1975; and total zoopLankton in 1982. The 

general pattern of the SNK tests revealed that station 10 was significantly 

different from station 5 and usually one or both of stations 4 and 6. All 

of the significant spring zooplankton tests substantiated the two signif-

icant winter SNK tests which separated the downstream WBN stations from the 

upstream stations. These results strongly suggest a decrease due organisms 

being removed from the water column or due to dilution as the zooplankton 

moved downstream from Watts Bar Darn. Regression analysis performed on the 

combined WBN and SQN stations indicated significant potynominal regression 

equations for all years except 1974 and 1982. The explained variability 

2 (R values expressed as a percent) ranged from 42 percent (1983) to 

84 percent (1976). All of the regression curves possessed minima between 

stations 4 and 5 and maxima at either station I (1975, 1976,and 1983) or 

station 10 (all other years). Station 10 also demonstrated the next highest 

sub-maxirnal values in the three years when maxima were evident at 

station 1. These results indicate the decreases in densities observed in 

the WBNstudy reach were followed by increases in lower portions of 

Chickamauga Reservoir, probably as a result of reduced velocities there. 
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Summer

Description of the Watts Bar Community (summarized in table 5-10 7
and figure 5-20 and detailed in appendices 5-H, 5-I, 5-J, 5-K, and 5-L)--

Zooplankton densities in the summer and fall seasons would be expected to be

between the high spring and low winter results. Relatively consistent flows

and travel times would be involved in introducing zooplankton and

allochthonous material into the seven station WBN study reach from breeding

areas like the pool-like Watts Bar Reservoir forebay and Hiwassee River.

Physical data collected during summer at the seven WBN sites

revealed consistency in the ranges of temperature (24.5* C - 28.50 C, with

station 10 possessing the highest temperatures for every year except L974).

Flow rates varied between 21,000 and 38,900 cfs. Travel times between the

Watts Bar Dam at station 9 and the lowest WBN station (station 4) were 2.5

to 3.6 days, and travel times from the above dam site at station 10 to the

dam at station 9 were 9.0 - 17.0 hours. MN

Rotifers completely dominated the zooplankton at all stations in

1976, 1977, 1982, 1983, and 1984, and selected stations in 1973, 1974, 1975,

and 1985. While copepods and cladocerans usually were equally subdominant

in all years, cladocerans were the dominant group at stations 4 and 5 in

1973, stations 5 and 6 in 1974, and stations 5, 8, and 9 in 1975, and

copepods were dominant at stations 4, 7, 8 and 9 in 1974 and all stations

except station 4 in 1985. All three zooplankton groups generally were high-

est at the upstream station and gradually declined in a downstream direc-

tion. Increases in rotifer density also were evident between stations 4 and

5 for all years except 1973, 1976 and 1984, possibly due to recruitment and
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Description of the Watts Bar Community (summarized in table 5-10 

and figure 5-20 and detailed in appendices 5-8, 5-1, 5-J, 5-K, and 5-L)--

Zooplankton densities in the summer and fall seasons would be expected to be 

between the high spring and low winter results. Relatively consistent flows 

and travel times would be involved in introducing zooplankton and 

allochthonous material into the seven station WBN study reach from breeding 

areas like the pool-like Watts Bar Reservoir forebay and Hiwassee River. 

Physical data collected during summer at the seven WBN sites 

revealed consistency in the ranges of temperature (24.5° C - 28.5° C, with 

station 10 possessing the highest temperatures for every year except L974). 

Flow rates varied between 2L,000 and 38,900 cfs. Travel times between the 

Watts Bar Dam at station 9 and the lowest WBN station (station 4) were 2.5 

to 3.6 days, and travel times from the above dam site at station 10 to the 

dam at station 9 were 9.0 - 17.0 hours. 

Rotifers completely dominated the zooplankton at all stations in 

1976, 1977, 1982, 1983, and 1984, and selected stations in 1973, 1974, 1975, 

and 1985. While copepods and cladocerans usually were equally subdominant 

in all years, cladocerans were the dominant group at stations 4 and 5 in 

1973, stations 5 and 6 in 1974, and stations 5, 8, and 9 in 1975, and 

copepods were dominant at stations 4, 7, 8 and 9 in 1974 and all stations 

except station 4 in 1985. All three zooplankton groups generally were high-

est at the upstream station and gradually declined in a downstream direc-

tion. Increases in rotifer density also were evident between stations 4 and 

5 for all years except 1973, 1976 and 1984, possibly due to recruitment and 
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F the introduction of alLochthonous materials from the Itiwassee River just

Fdownstream from station 5. Common rotifers during the summer sampling

included Keratella, Brachionus angularis, Ploesoma truncata and

F Conochiloides, with Brachionus budapestinensis and Asplanchna occasionally

roccurring as subdominant species. The cladoceran Bosmina longirostris was

the dominant taxon at stations 4 and 5 for all years except 1976, 1977, and

1982. Copepod nauplii were the subdominant taxon at station 4 for all years

except 1973, 1982, and 1983.

As might be anticipated, patterns observed in the total number of

Ftaxa, diversity indices, and total densities were primarily due to

rotifers. Total number of taxa ranged from 14 (1974) to 39 (1982). Two

Fpatterns were evident for the total number--one for 1973-1977 and the other

for 1982-1985. In the earlier five summers of monitoring, station 5

(directly upstream of the Hiwassee River) exhibited the lowest number of

taxa in all years except 1973, while the highest taxa number was collected

downstream of the Hiwassee River at station 4 (1975 through 1977), in Watts

Bar Reservoir at station 10 (1974), or at the mouth of the Yellow Creek at

station 7 (1973). The latter four years of preoperational monitoring did

not show any consistent pattern of stations with highest or lowest number of

taxa except station 5 where number of taxa was generally low. Diversity

index values ranged from 2.23 (1976 and 1983) to 3.61 (1975), but did not

Fproduce as distinct a pattern as was seen for the number of taxa. However,

station 4 (directly downstream from the Hiwassee River) did show highest

Fvalues in 1974 through 1976 and in 1982, and either stations 5 or 6 the

Rlowest values in 1974 and 1982 through 1985. Almost all of the SQS values
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the introduction of allochthonous materials from the Hiwassee River just 

downstream from station 5. Common rotifers during the summer sampling 

included Keratella. 8rachionus angularis. Ploesoma truncata and 

Conochiloides, with 8rachionus budapestinensis and Asplanchna occasionally 

occurring as subdominant species. The cladoceran Bosmina longirostris was 

the dominant taxon at stations 4 and 5 for all years except 1976. 1977. and 

1982. Copepod nauplii were the subdominant taxon at station 4 for all years 

except 1973. 1982, and 1983. 

As might be anticipated. patterns observed in the total number of 

taxa, diversity indices. and total densities were primarily due to 

rotifers. Total number of taxa ranged from 14 (1974) to 39 (1982). Two 

patterns were evident for the total number--one for 1973-1977 and the other 

for 1982-1985. In the earlier five summers of monitoring. station 5 

(directly upstream of the Hiwassee River) exhibited the lowest number of 

taxa in all years except 1973. while the highest taxa number was collected 

downstream of the Hiwassee River at station 4 (1975 through 1977), in Watts 

8ar Reservoir at station 10 (1974). or at the mouth of the Yellow Creek at 

station 7 (1973). The latter four years of preoperational monitoring did 

not show any consistent pattern of stations with highest or lowest number of 

taxa except station 5 where number of taxa was generally low. Diversity 

index values ranged from 2.23 (1976 and 1983) to 3.61 (1975), but did not 

produce as distinct a pattern as was seen for the number of taxa. However, 

station 4 (directly downstream from the Hiwassee River) did show highest 

values in 1974 through 1976 and in 1982, and either stations 5 or 6 the 

lowest values in 1974 and 1982 through 1985. Almost all of the SQS values 



for the nine summer sample dates were high ( 70 percent), while usually

only the PS comparisons of stations 7 with 8, 7 with 9, and 8 with 9

possessed values approaching 70 percent or greater. The lowest PS values

were calculated for the station 4 comparisons with other stations. All of

these results indicate community similarity in this part of the study reach

due to proximity of stations add short travel times. Long-term temporal

trends were not apparent in the summer Watts Bar zooplankton results.

Trends in the Chickamauga Reservoir Community (summarized in

table 5-1l)--One-way ANOVAs evaluating spatial (upstream/downstream) trends

in densities indicated significant tests for all the zooplankton groups dur-

ing the eight collection years except for rotifers in 1984, copepods in

1977, cladocerans in 1982, 1983 and 1984, and total zooplankton in 1983 and

1984. The general pattern for the SNK tests showed station 10 (above Watts

Bar Dam) overlapping in density with stations 9, 8 and sometimes 7, but

significantly different from stations 4, 5 and (usually) 6. As with the

winter and spring SNK results, this pattern revealed a progressive decrease

in zooplankton densities as water flowed from the Watts Bar Reservoir (at

station 10) downstream. Regression analysis on the ten stations from the

combined WBN and SQN data yielded significant polynomial equations for all

years. The explained variability (based on the R2 values x 100) ranged

from 23 percent in 1983 to a highly significant 89 percent in 1973. All

significant summer regression curves showed a decline from the above Watts

Bar Dam site at station 10 to a minimum at station 4 or 5, and then an

increase for the three SQN stations downstream. In 1973, the decline

occurred through station 3 at TRN 490.5 (the only SQN station upstream from
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for the nine summer sample dates were high () 70 percent). while usually 

only the PS comparisons of stations 7 with 8, 7 with 9. and 8 with 9 

possessed values approaching 70 percent or greater. The lowest PS values 

were calculated for the station 4 comparisons with other stations. All of 

these results indicate community similarity in this part of the study reach 

due to proximity of stations arid short travel times. Long-term temporal 

trends were not apparent in the summer Watts Bar zooplankton results. 

Trends in the Chickamauga Reservoir Community (summarized in 

table S-11)--One-way ANOVAs evaluating spatial (upstream/downstream) trends 

in densities indicated significant tests for all the zooplankton groups dur-

ing the eight collection years except for rotifers in 1984, copepods in 

1977. cladocerans in 1982. 1983 and 1984. and total zooplankton in 1983 and 

1984. The general pattern for the SNK tests showed station 10 (above Watts 

Bar Dam) overlapping in density with stations 9, 8 and sometimes 7. but 

significantly different from stations 4. 5 and (usually) 6. As with the 

winter and spring SNK results, this pattern revealed a progressive decrease 

in zooplankton densities as water flowed from the Watts Bar Reservoir (at 

station 10) downstream. Regression analysis on the ten stations from the 

combined WBN and SQN data yielded significant polynomial equations for all 

2 years. The explained variability (based on the R values x 100) ranged 

from 23 percent in 1983 to a highly significant 89 percent in 1973. All 

Significant summer regression curves showed a decline from the above Watts 

Bar Dam site at station 10 to a minimum at station 4 or 5, and then an 

increase for the three SQN stations downstream. In 1973, the decline 

occurred through station 3 at TRM 490.5 (the only SQN station upstream from 
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V

the Sequoyah Nuclear Plant), followed by a negligible increase for Sequoyah

Fstations 1 and 2. Only in 1977 did the predicted density at station I sur-

pass the density value for station 10. These results indicate that,

Fcontrary to results for spring, the zooplankton community did not "recover"

in Chickamauga Reservoir to levels observed in Watts Bar Reservoir forebay.

FFall
Description of the Watts Bar Community (summarized in table 5-12

Fand figure 5-21 and detailed in appendices 5-H, 5-I, 5-J, 5-K, and 5-L)--

rZooplankton results for the fall at the seven WBN stations would be expected

to resemble overall trends observed in the summer but with lower densities.

Consistent flow rates, travel times, and temperatures would be involved in

the introduction and maintenance of both zooplankton and nutrients into the

£study reach.

Physical data during fall for the nine collection years indicated

temperatures ranged between 13.2° C and 18.10 C and flow rates between

22,400 and 36,100 cfs. Travel times from station 9 at Watts Bar Dam to the

most downstream WBN station 4 at TRM 496.6 varied between 1.8 and 2.5 days

Ffor all years except 1983 when the travel time was 3.3 days. Travel times

between the above dam station 10 and station 9 were between 13.2 and

18.1 hours.

Rotifers either dominated at all stations or at the upper WBN

stations during all years except 1984 when cladocerans were dominant at all

stations. Cladocerans were usually the dominant group when rotifers were

not dominant. All three zooplankton groups generally showed an overall

155

r 
r 
( 

r 
r 
r 
I 
I 

i 
\ 

r , 

r 
1 

r 
t 

r 
\ 
( 

I?"" 
i 
l 

r 
1 

r 
f-
r 
1 

r 
I 

r 

r 
! , 

the Sequoyah Nuclear Plant), followed by a negligible increase for Sequoyah 

stations Land 2. Only in 1977 did the predicted density at station 1 sUt-

pass the density value for station 10. These results indicate that, 

contrary to results for spring, the zooplankton conununity did not "recover" 

in Chickamauga Reservoir to levels observed in Watts Bar Reservoir forebay. 

Description of the Watts Bar Community (summarized in table 5-12 

and figure 5-21 and detailed in appendices 5-8, 5-1, 5-J, 5-K, and 5-L)--

Zooplankton results for the fall at the seven WBN stations would be expected 

to resemble overall trends observed in the summer but with lower densities. 

Consistent flow rates, travel times, and temperatures would be involved in 

the introduction and maintenance of both zooplankton and nutrients into the 

study reach. 

Physical data during fall for the nine collection years indicated 

temperatures ranged between 13.2° C and 18.1° C and flow rates between 

22,400 and 36,100 cfs. Travel times from station 9 at Watts Bar Dam to the 

most downstream WBN station 4 at TRM 496.6 varied between 1.8 and 2.5 days 

for all years except 1983 when the travel time was 3.3 days. Travel times 

between the above dam station 10 and station 9 were between 13.2 and 
J 

18.1 hours. 

Rotifers either dominated at all stations or at the upper WBN 

stations during all years except 1984 when cladocerans were dominant at all 

stations. Cladocerans were usually the dominant group when rotifers were 

not dominant. All three zooplankton groups generally showed an overall 
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decline from upstream to downstream. Most years also demonstrated minor

increases between stations 4 and 5, possibly as a result of recruitment and

material introduction from the Hiwassee River upstream from station 4.

Common fall zooplankton included the rotifers Keratella and Synchaeta and 7
occasionally Polyarthra, the cladoceran Bosmina longirostris, and copepod

nauplii, cyclopoid copepodids, and occasionally adult Cyclops vernalis.

Taxon dominance always was confined to three species--Bosmina longirostris

(station 5 through 8 in 1973, stations 4 and 5 in 1974, stations 4 through 7

in 1982 and all seven stations in 1983 through 1985), Keratella (stations 6 7
through 10 in 1974, stations 5 through 10 in 1975, all seven stations in

1976, stations 5 through 9 in 1977, and stations 9 and 10 in 1982) or

Synchaeta (stations 9 and 10 in 1973, station 6 in 1975, station 10 in 1977

and station 8 in 1982).

As with previous seasons, the fall patterns for total number of

taxa, diversity indices, and total densities generally followed that of

rotifers. Total number of taxa ranged from 16 (1983) to 35 (1975 and 1983),

always peaking at station 4, 9 or 10, and attaining the lowest values at

station 5 or 6 in all years except 1977. The increases at station 4 could

have been due to the influence of the Hiwassee River upstream of station 4.

Diversity index values ranged from 0.68 (1983) to 3.25 (1975), and always

demonstrated a peak at station 4 or 10 and a low point at station 5 for all

years except 1974 and 1976. The above number of taxa and diversity index

results further supported the possibility of the introduction of zooplankton

and nutrients from not just the Watts Bar Dam at station 10, but also the

Hiwassee River between stations 4 and 5. As with the spring data, most of
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decline from upstream to downstream. Most years also demonstrated minor 

increases between stations 4 and 5, possibly as a result of recruitment and 

material introduction from the Hiwassee River upstream from station 4. 

Common fall zooplankton included the rotifers Kerate11a and Synchaeta and 

occasionally Polyarthra, the cladoceran Bosmina longirostris, and copepod 

nauplii, cyclopoid copepodids, and occasionally adult Cyclops vernalis. 

Taxon dominance always was confined to three species--Bosmina longirostris 

(station 5 through 8 in 1973, stations 4 and 5 in 1974, stations 4 through 7 

in 1982 and all seven stations in 1983 through 1985), Keratella (stations 6 

through 10 in 1974, stations 5 through 10 in 1975, all seven stations in 

1976, stations 5 through 9 in 1977, and stations 9 and 10 in 1982) or 

S!nchaeta (stations 9 and 10 in 1973, station 6 in 1975, station 10 in 1977 

and station 8 in 1982). 

As with previous seasons, the fall patterns for total number of 

taxa, diversity indices, and total densities generally followed that of 

rotHers. Total number of taxa ranged from 16(1983) to 35 (1975 and 1983), 

always peaking at station 4, 9 or 10, and attaining the lowest values at 

station 5 or 6- in all years except 1977. The increases at station 4 could 

have been due to the influence of the Hiwassee River upstream of station 4. 

Diversity index values ranged from 0.68 (1983) to 3.25 (1975), and always 

demonstrated a peak at station 4 or 10 and a low point at station 5 for all 

years except 1974 and 1976. The above number of taxa and diversity index 

results further supported the possibility of the introduction of zooplankton 

and nutrients from not just the Watts Bar Dam at station 10, but also the 

Hiwassee River between stations 4 and 5. As with the spring data, most of 
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the SQS values for the nine fall collection dates approached or exceeded 70

percent, while all of the PS comparisons yielded low values (less than 70

percent) except stations 7 with 8, 7 with 9, and 8 with 9. Again, these

results indicate similarity of the zooplankton in this rapidly flowing

section of the study area. No long-term temporal trends were noticed for

the fall Watts Bar zooplankton results.

Trends in the Chickamauga Reservoir Community (summarized in table

5-13)--Evaluation of the upstream/downstream trends by use of one-way ANOVAs

and SNKs revealed significant tests for all comparisons except cladocerans

in 1982. Virtually all of the SNK tests separated the upper four WBN

stations from lower stations 4, 5 and 6, with either station 9 or 10 having

the highest mean value. As was noted for the other three seasons, the ANOVA

and SNK tests indicated a progressive decrease in the zooplankton densities

as water moved downstream from the Watts Bar Reservoir (station 10).

Regression analysis performed on the combined SQN and WBN stations exhibited

significant polynomial equations for all eight collection years. Account-

2able variability (the regression coefficient R expressed as a percent

value) ranged from 55 percent (1977 and 1983) to 90 percent (1973). The

regression curves also exhibited the highest predicted densities at station

10 followed by a continual decrease downstream until minima were obtained at

stations 3 (1977 and 1984) or station 4 (all other years). These results

agree with results for summer in showing that the zooplankton community did

not "recover" in Chickamauga Reservoir to levels observed in Watts Bar

Reservoir forebay.
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the SQS values for the nine fall collection dates approached or exceeded 70 

percent, while all of the PS comparisons yielded low values (less than 70 

percent) except stations 7 with 8, 7 with 9, and 8 with 9. Again, these 

results indicate similarity of the zooplankton in this rapidly flowing 

section of the study area. No long-term temporal trends were noticed for 

the fall Watts Bar zooplankton results. 

Trends in the Chickamauga Reservoir Community {summarized in table 

S-l3)--Evaluation of the upstream/downstream trends by use of one-way ANOVAs 

and SNKs revealed significant tests for all comparisons except cladocerans 

in 1982. Virtually all of the SNK tests separated the upper four WBN 

stations from lower stations 4, 5 and 6, with either station 9 or 10 having 

the highest mean value. As was noted for the other three seasons, the ANOVA 

and SNK tests indicated a progressive decrease in the zooplankton densities 

as water moved downstream from the Watts Bar Reservoir (station 10). 

Regression analysis performed on the combined SQN and WBN stations exhibited 

significant polynomial equations for all eight collection years. Account

able variability (the regression coefficient R2 expressed as a percent 

value) ranged from 55 percent (1977 and 1983) to 90 percent (1973). The 

regression curves also exhibited the highest predicted densities at station 

10 followed by a continual decrease downstream until minima were obtained at 

stations 3 (1977 and 1984) or station 4 (all other years). These results 

agree with results for summer in showing that the zooplankton community did 

not "recover" in Chickamauga Reservoir to levels observed in Watts Bar 

Reservoir forebay. 
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5.3.2 Zooplankton Summary

Results for this monitoring program show generally similar

patterns for all quarters when extreme conditions (e.g., high river

flows) did not exist. The zooplankton community typically was composed

of the same taxa throughout the study reach, although taxon dominance and

densities were usually quite different among sample locations. The

typical trend for spring, summer, and autumn (and occasionally winter)

was for highest densities to occur at the location in Watts Bar Reservoir

forebay, followed by substantial decreases in the swiftly flowing section

of Chickamauga Reservoir near WBN and several miles downstream, and then

an increase (usually slight) at the last downstream location. This

pattern was expected given the differences in habitat within the study

reach.

To further examine these upstream to downstream differences,

information from the SQN monitoring program, which included sample loca-

tions further downstream in Chickamauga Reservoir, was analyzed along

with WBN data. This combined data set indicated that in most cases the

increase observed at the last WBN location continued further downstream

into Chickamauga Reservoir usually to a level comparable to that at the

Watts Bar Reservoir forebay location. Addition of SQN information proved

useful in understanding zooplankton dynamics in Chickamauga Reservoir.
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pattern was expected given the differences in habitat within the study 

reach. 

To further examine these upstream to downstream differences, 

information from the SQN monitoring program, which included sample loca-

tions further downstream in Chickamauga Reservoir, was analyzed along 

with WBN data. This combined data set indicated that in most cases the 

increase observed at the last WBN location continued further downstream 

into Chickamauga Reservoir usually to a level comparable to that at the 

Watts Bar Reservoir forebay location. Addition of SQN information proved 

useful in understanding zooplankton dynamics in Chickamauga Reservoir. 
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Table 5-6. Summary of the Winter Zooplankton Community Data for the Seven Watts Bar Stations During the Preoperational Study

Year Dominant Group Dominant Taxa Number of Taxa Diversity Index (D Bar) SQS* PSt

1973 Rotifera 7 sta.*

1974

1975

Rotifera

Rotifera

7

7

sta.

sta.

1976

0g1977

1982#

1983

1984

1985-

Rotifera

Rotifera

Rotifera

Rotifera

Rotifera

I sta.

7 sta.

7 sta.

7 sta.

al 1 sta.

Svnchaeta

Synchaeta

Svnchaeta

Nauplii

Both

Keratella

Keratella

5ynchaeta

Svnchaeta

Svnchaeta

Keratella

Synchaeta

sta.

sta.

sta.
sta.
sta.

sta.

sta.
sta.

sta.

sta.
sta.

sta.

Range 12-17

Range 19-26

Range 17-22

Only 1 sta. 21

Range 17-22

Range 15-23

Range 20-30

Range 27-34

1.32-1.98 6
0.34 1 sta.

2.07-2.43 7

1.89-2.28 7

Only 1.52 1

1.67-1.75 7

1.23-1.33 5
0.61-0.98 2

1.73-2.10 7

1.70-2.44 5

sta.

sta.

sta.

sta.

sta.

All but 1 SQS 1 70%

All SQS 2 70%

All but 2 SQS 2 70%

11

14 SQS 2 70%
All sta. No. 4 SQS ( 70%

3 SQS 1 70%

9 SQS 2 70%

All SQS _ 70%

8 PS Z 70%

All sta No. 4§ PS < 70%

All PS Z 70%

16 PS j 70%

1I

All but 1 PS 1 70%

All PS _ 70%

10 PS 2 70%

All sta. No. 5 PS ( 70%

2 PS ? 70%

sta.
sta.

sta.

sta.

'SQS = Sorenson's Quotient of Similarity; total of 21 comparisons for each survey.
tPS = Percentage Similarity; total of 21 comparisons for each survey.

*Sta = Stations.
§Station #4 = TRM 496.6; Station #5 = TRM 506.0; Station #6 = TRM 518.0: Station #8 = TRM 528.0: Station #9 = TRM 529.5; and Station #10 = TRM 532.1.

IlInsufficient data to run analysis.

#Samples not collected.

-Stations 7 and 8 were not sampled in 1985.

Table 5-6. Summary of the Winter Zooplankton Community Data for the Seven Watts Bar Stations During the Preoperational Study 

Year Dami nant Group 

1973 Rotifera 1 sta.* 

1974 Rot i fera 7 sta. 

1975 Rot i fera 7 sta. 

1976 Rotifera sta . 

.... 
\ .. :1977 Rotifera 7 sta. 
Q 

1982# 

1983 Rotifera 7 sta. 

1984 Roti fera 7 sta. 

1985-- Rotifera all sta. 

Dominant Taxa 

Syncbiletil 1 sta. 

SYDchaeta 

Synchiletil 
Naup1 ;; 
Both 

7 sta. 

4 sla. 
2 sta. 
1 sta. 

Keriltella sta. 

Keratella 6 sta. 
SYDchaeta 1 sta. 

SynchaeU 7 sU. 

SYDs:biletil 5 sta. 
Kerate1h 2 sta. 

S,xO,bileta 5 sta. 

Number of Taxa 

Range 12-17 

Range 19-26 

Range 11-22 

Only 1 sta. 21 

Range 17-22 

Range 15-23 

Range 20-30 

Range 27-34 

Diversity Index (0 Bar) 

1.32-1.98 6 sta. 
0.34 1 sta. 

2.07-2.43 1 sta. 

1.89-2.28 1 sta. 

Only 1.52 1 sta. 

1.61-1. 75 7 sta. 

1.23-1.33 5 sta. 
0.61-0.98 2 sta. 

1.73-2.10 7 sta. 

1.70-2.44 5 sta. 

·SQS = Sorenson's Quotient of Similarity: total of 21 comparisons for each survey. 
tps = Percentage Similarity: total of 21 comparisons for each survey. 
*Sta = Stations. 

SQS- pst 

All but 1 SQS 1 70r. 8 PS 1 70~ 
All sta No. 4' PS ( 70r. 

All SQS 1 10~ All PS 1 10% 

All but 2 SQS 1 70% 16 PS 1 70~ 

14 SQS 1 70~ All but 1 PS 1 70~ 
All sta. No.4 SQS ( 10% 

3 SQS 1 70% All PS 1 10% 

9 SQS 1 70% 10 PS 1 10% 
All sta. No.5 PS ( 70r. 

All SQS 1 70% 2 PS 1 70% 

§Station #4 = TRH 496.6; Station #5 = TRH 506.0; Station #6 = TRH 518.0: Station #8 = TRH 528.0; Station #9 = TRM 529.5: and Station #10 = TRM 532.1. 
~Insufficient data to run analysis. 
#Samp1es not collected. 
··Stations 7 and 8 were not sampled in 1985. 



Table 5-7. Sunmary of ANOVA, Student-Newman-Keuls Multiple Range Tests and Regression Tests Examining Trends in Zooplankton Densities for the Seven Watts

Bar Stations (Stations 4 to 10) and the Entire. Chickamauga Reservoir for Winter Quarter of All Years

Regression Analsysis (Run on Total Zooplankton only)*
SNKt (Station Watts Bar Stations Only Watts Bar and Seauoyah Stations Combined

Range of Densities One-Way Mean Ranked Equations for Regressions Equations for Regressions

Year Data (No. x 10 3 /m 3 ) ANOVAI High to Low) (Significant of t = 0.05) R2 (Significant at . = 0.05) R2

1973 Total
Clad.
Cope.
Rot.

1974 Total
Clad.
Cope.

A Rot.

14.7 - 55.1

0.1 - 0.7

1.5 - 4.9

12.4 - 53.5

Ns§NS

NS

NS

P

0
1975

3.3 -

0.2 -

1.0-

2.6-

11.1 -

0.5-

2.6-

5.6-

6.1
0.4

1.7
3.9

22.4
1.6
7.4

13.3

NS
NS

NS
NS

NS

NS

NS
NS

4 7 8 6 10 9 5

10 8 7 56 9 4

4 7 6 8 10 9 5

7 4 5 8 10 9 6
7 5 8 10 4 6 9
7 5 8 4 9 10 6
7 4 5 10 8 9 6

7 4 10 5 96
7 9 10 8 6 5 4
7 4 10 9 8 5 6
4 7 5 10 6 9 8

NS NS

NS NS

NS NS

NS NS

Total
Clad.
Cope.
Rot.

NS NS NS NS

1976 Data for only one WBN Station. NR¶I NR NR

NS

NR Y = 220.92 - 0.92 (X) + 0.001 (X2 )#

NS Y = -45.82 to 0.20 (X) - 0.0002 (X2 )

0.84

0.511977 Total
Clad.
Cope.

101.4 -
0.5 -

8.3 -

190.2
1.2

21.6

NS 5 10 8976&A
NS 51087469
Sign. 07 85 6 4

NS 58109764Rot. 92.0 - 176.4

1982 No samples collected. NR NR NR NR NR NR

-3 -- 1 -- ) - I __j -- 3 -j - -J _!, _3

Table 5-7. Summary of ANOVA. Student-Newman-Keuls Multiple Range Tests and Regression Tests Examining Trends in Zooplankton Densities for the Seven Watts 
Bar Stations (Stations 4 to 10) and the Entir~Chickamauga Reservoir for Winter Quarter of All Years 

Regression Analsysis (Run on Total Zooplankton only)* 
SNKt (Station ~itt~ Ri[ StitigD~ OD]X ~itt~ ai[ IDd S~gugxab StaLigD5 Cgm~ioed 

Range of Densities One-Way Mean Ranked Equations for Regressions Equations for Regressions 
Year Oata (No. lC 103/m3 ) ANOVA- High to Low) (Significant of « = 0.05) R2 (Significant at « = 0.05) R2 

1973 Total 14.7 - 55.1. I~S§ 4 1 a fi lOgs NS NS NS NS 
Clad. 0.1 -' 0.7 NS 10 8 1 6 2 S !I 
Cope. 1.5- 4.9 NS 10 a Z 5. 6 2 !I 
Rot. 12.4 - 53.5 NS 4 Z 6 8 10 2 5 

1974 Total 3.3 - 6.1 NS Z 4 S a 10 2 fi NS NS NS NS 
Clad. 0.2 - 0.4 NS 7 5 a 10 !I 6 !l 
Cope . 1.0 - 1.7 NS Z 5 a ~ 2 ]0 ti 

...... Rot. 2.6 - 3.9 NS 7 4 5 ]0 8 9 6 
C": 
0 

1975 Total 11. 1 - 22.4 NS Z 4 ]0 5 !l 6 8 NS NS NS NS 
Clad. 0.5 - 1.6 NS 7 !l 10 B 6 S !I 
(ope. 2.6 - 7.4 NS Z 4 10 2 a S 6 
Rot. 5.6 - 13.3 NS 4 7 5 10 6 2 8 

1976 Data for only one WBN Station. NR" NR NR NR Y = 220.92 - 0.92 . (X) + 0.001 (X2)# 0.84 

1977 Total 101.4 - 190.2 NS 5 III 6 2 Z 6!1 NS NS Y = -45.82 to 0.20 (X) - 0.0002 (X2) 0.51 
Clad. 0.5 - 1.2 NS 5 ]0 a Z !1 II 2 
Cope. 8.3 - 21.6 Sign. II1Z26564 

Rot. 92.0 - 176.4 NS 5 8 10 2 7 II 4 

1982 No samples collected. NR NR NR NR HR HR 
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Table 5-7. (Continued)

Regression Analsysis (Run on Total Zooplankton only)*

SNKt (Station Watts Bar Stations Only Watts Bar and Seouovah Stations Combined
Range of Densities One-Way Mean Ranked Equations for Regressions Equations for Regressions

Year Data (No. x 103 /m3 ) ANOVAO High to Low) (Significant of x = 0.05) R2  (Significant at c = 0.05) R2

1983 Total 14.8- 26.6 NS 4 8 7 5 10 6 9 NS NiS Y = 31.95 - 0.10 (X) + 0.001 (X2 ) 0.2

Clad. 0.3 - 1.9 NS 4 10 8 9 5 7 6
Cope. 0.9 - 2.1 NS 4 5 6 8 7 9 10

Rot. 16.8 - 22.7 NS 4 8 7 10 5 6 9

1984 Total 7.1 - 34.6 NS 10 8 7 6 9 4 5 Y z 181.92 - 0.70 (X) + 0.001 (X2 ) 0.36 Y = 44.15 - 0.17 (X) + 0.0002 (X2 ) 0.4

Clad. 0.2 - 0.9 NS 10 9 4 7 6 8 5
Cope. 0.9 - 6.8 Sign. 10 8 7 6 Q 4d5
Rot. 6.0 - 26.9 NS 10 7 8 6 9 4 5

1985 Total 20.0 - 38.1 NS S 4 6 10 N9 S NS NS NS

Clad. 0.4 - 1.7 NS 10 6 9 4 5

Cope. 3.4 - 10.9 NS 4 10 5 9 6

Rot. 15.0 - 32.6 NS 5 6 4 10 9

"ANOVA = One-Way Analysis of Variance.

tSNK = Student-Newman-Keuls Multiple Range Test run at o = 0.05 level.

*Regressions were run on WBN (Watts Bar Nuclear Plant) data alone and WBN plus SQN (Sequoyah Nuclear Plant) data combined
because SQN provided data from further downstream in Chickamauga Reservoir.

§NS = Not significant at O 0.05.

INR = Test not run.
#Only one WBN station (Station 4) was run with the three SQN stations in 1976.

'-) 

Table S-7. (Continued) 

Regression Analsysis (Run on Total Zooplankton only)* 
SNKt (Station ~itt5 Bir Stitigns Qo]~ ~atts air aod Seoygxab Stitiaos tgmbiOed 

Range of Densities One-Way Mean Ranked Equations for Regressions Equations for Regressions 
Year Data (No. x 103/m3) ANOVA- High to Low) (Significant of a = D.OS) R2 (Significant at a = 0.05) R2 

1983 Total 14.8 - 26.6 NS ~81SH162 NS tiS Y = 31.95 - 0.10 (X) + 0.001 (X2) 0.2 
Clad. 0.3 - 1.9 NS 4 ]0 a 2 ~ Z 6 
Cope. 0.9 - 2.1 NS g S 6 8 Z 2 ]0 
Rot. 16.8 - 22.7 NS g a z ]0 S fI 2 

1984 Total 7.1 - 34.6 NS ]0 a Z fi 2 !1 S Y = 181.92 - 0.70 (X) + 0.001 (X2) 0.36 V = 44.15 - 0.17 (X) + 0.0002 (X2) 0.4 
Clad. 0.2 - 0.9 NS 1I12!1268S 

... Cope. 0.9 - 6.8 Sign. ]0 a Z fi 2 !1 S 
0') Rot. 6.0 - 26.9 NS 10 Z a fI 2 4 S 
~ 

1985 Total 20.0 - 38. I NS S~fiHI2 NS NS NS NS 
Clad. 0.4 - 1.7 NS ]0 fI 2 g S 
Cope. 3.4 - 10.9 NS !1 10 S 2 fi 
Rot. IS.O - 32.6 N5 S 6 !l 10 2 

-ANOVA = One-way Analysis of Variance. 
tSNK = Student-Newman-Keuls Multiple Range Test run at « = 0.05 level. 
*Regressions were run on WBN (Watts Bar Nuclear Plant) data alone and WBN plus SQN (Sequoyah Nuclear Plant) data combined 

because SQN provided data from further downstream in Chickamauga Reservoir. 
§NS = Not significant at a 0.05. 
~NR = Test not run. 
#Only one W8N station (Station 4) was run with the three SQN stations in 1976. 



Taole 5-8. Summary of the Spring Zooplankton Community Data for the Seven Watts Bar Stations During this Preoperational Study

Year Dominant Group Dominant Taxa Number of Taxa Diversity Index SQS PS
(M Bar)

1973 Cladocera (sta. 4-6) l. 1ongirostris 6 sta. Range 21-27 1.87-2.38 6 sta. All SQS > 70% 6 PS 2 70%

Rotifera (sta. 7-10) Polyarthra 1 sta. 0.96 1 sta.

1974 Rotifera (sta. 4) Conachilus 1 sta. Range 18-39 1.10-2.42 7 sta. All but station 4 3 PS 1 70%

Cladocera (sta. 5-10) B. lonairostris 6 sta. SQS i 70%

1975 Cladocera (all sta.) B. longirnstris 7 sta. Range 24-29 1.23-1.80 6 sta. All SQS 1 70% 9 PS 1 70%
2.79 1 sta.

1976 Cladocera (sta. 4-9) i. Jongirostris 6 sta. Range 23-33 1.79-2.40 6 sta. All SQS 1 70% 5 PS 1 70%

Copepoda (sta. 10) Nauplii I sta. 0.89 I sta.

1977 Rotifera (all sta.) Svnchaeta 4 sta. Range 24-35 2.90-3.18 6 sta. All SQS 1 70% 6 PS Z 70%
AsJlanchna 3 sta. 2.40 1 sta.

1982 Rotifera (sta. 4,7,8,9, and 10) Polyarthra I station Range 16-28 1.87-2.81 6 sta. All SQS Z 70% 7 PS 1 70%

Cladocera (sta. 5 and 6) ff. longirostris 6 stations 0.84 1 sta.

1983 Rotifera (all sta.) Keratella 7 sta. Range 28-37 2.27-2.74 6 sta. All SQS 2 70% 3 PS 2 70%

3.04 1 sta.

1984 Rotifera (all sta.) Svnchaeta 7 sta. Range 23-34 1.83-2.60 7 sta. All SQS 2 70% 4 PS 2 70%

1985" Rotifera (all sta.) Kellicottia long. 4 sta. Range 21-39 1.38-2.56 6 sta. 7 of 14 SQS k 70% 2 of 14

Polyarthra 1 sta. PS ) 70%
ft. budapestinensis 1 sta.

C,

All abbreviations and explanations as in table 5-6.

,Station 8 was not collected in spring 1985.

I " I , 3 3 . I I' 1 3 _3 I t1 A: I I
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TaDle 5-B. S~mmary of the Spring Zooplankton Community Data for the Seven Watts Bar Stations During this Preoperational Study 

Year Dominant Group 

1973 Cladocera (sta. 4-6) 
Rotifera (sta. 7-10) 

1974 Rot Hera (sta. 4) 
Cladocera (sta. 5-10) 

1975 Cladocera (all sla.) 

1976 Cladocera Ista. 4-9) 
Copepoda Ista. 10) 

1977 Rotifera (all sta.) 

1982 Rotifera (sta. 4,7,8,9, and 
Cladocera (sta. 5 and 6) 

1983 Rotiiera (all sta.) 

1984 Rotifera (all 5ta. ) 

1985- Rot i fera (all sta. ) 

10) 

Dominant Taxa 

B. longjrgstrjs 6 sta. 
pglyarthra 1 sta. 

ConacbjJus 5ta. 
B. loogjrostrjs 6 sta. 

R. 19n9jrgstrj5 7 sta. 

R. loogjrgstrj$ 6 sta. 
Naupli i I sta. 

Synchaeta 4 sta. 
Asolaochna 3 sta. 

polyarthra 1 station 
B. 19n9jrg$trjs 6 stations 

Keratella 7 sta. 

Synchaeta 7 sta. 

Kelljcottja l2ng. 
Polyarthra 

4 sta. 
1 sta. 

6. bydapestjnensis sta. 

All abbreviations and explanations as in table 5-6. 
-Station 8 was not collected in spring 1985. 

jJ 

Number of Taxa Diversity Index 
(0 Bar) 

Range 21-27 

Range 18-39 

Range 24-29 

Range 23-33 

Range 24-35 

Range 16-28 

Range 28-37 

Range 23-34 

Range 21-39 

1.87-2.38 6 5ta. 
0.96 1 5ta. 

1. 10-2.42 7 5ta. 

1.23-1.80 6 5ta. 
2.79 1 sta. 

1.79-2.40 6 sta. 
0.89 I sta. 

2.90-3.18 6 sta. 
2.40 1 sta. 

1.87-2.81 6sta. 
0.84 1 sta. 

2.27-2.74 6 sta. 
3.04 1 sta. 

1.83-2.60 7 sta. 

1. 38-2.56 6 sta. 

SQS PS 

All SQS 2 701. 6 PS 1 701. 

All but station 4 3 PS 2 70% 
SQS 2 70% 

All 5QS 1 70% 9 PS 2 701. 

All 5QS 1 70% 5 PS 2 70% 

All SQS 1 70% 6 PS 1 70r. 

All SQS 1 70% 7 PS 1 70% 

All SQS 1 70% 3 PS 1 70% 

All SQS 1 70% 4 PS 1 70% 

7 of 14 50S 1 70% 2 of 14 
PS 1 70% 



-- -I - A --- I. --- --I -- I _ _ _ _ _j - I --- - -A - I - I - I _ _

Table 5-9. Summary of ANOVA, Student-Newman-Keuls Multiple Range Tests and Regression Tests Examining Trends in Zooplankton Densities for the Seven watts
Bar Stations (Stations 4 to 10) and the Entire Chickamauga Reservoir for Spring Quarter of all Years

SNK-(Station Watts Bar Stations Only WAtts Bar and Seguoyah Stations Combined

Range of Densities One-Way Mean Ranked Equations for Regressions Equations for Regressions
Year Data (No. x 103 /m3 ) ANOVA High to Low) (Significant at a = 0.05) R2 (Significant at a = 0.05) R2

1973 Total 48.5 - 246.5

Clad. 24.7 - 83.0
Cope. 1.5 - 23.8

Rot. 5.5 - 139.6

1974 Total 8.4 - 121.6

Clad. 3.9 - 57.4

Cope. 0.6 - 17.8

Rot. 3.1 - 46.4

1975 Total 42.7 - 138.3

Sign. 10 8 9 7 5 4

NS 10896574
Sign. .1.9 8 7 4 65

Sign. 10 8 9 7 6 4 5

Sign. 10 8 9 4 7 .A

Sign. 10 8 9 7 5 4
Sign. 10 8 9 7 5 4 6

Sign. 10 4 8 7 9 8

Sign. 10 9 7 4 6 8

Sign. 10.7 4 9 6 5 8

Sign. 10 9_f 7 " 4

NS 10478695

Sign. 1O9 7L8a

Sign. 9 7 8L5 4106

Sign. 1 2 8 7 6 4 5
Si gn. 10 92A 6 4 5

Y = 212.71 - 0.83 (X) + 0.001 (X2 ) 0.76 Y = 165.63 - 0.64 (X) + 0.001 (X2 )

Y = 688.39 - 2.67 (X) . 0.003 (X2 ) 0.70

0.64

NS NS

NS NS Y = 155.56 - 0.59 (X) + 0.001 (X2 ) 0.52

Clad. 14.7 - 92.1

Cope. 2.0 - 25.8

Rot. 9.3 - 20.5

1976 Total 66.0 - 201.5

Clad. 28.3 - 52.8

Cope. 8.2 - 103.8

Rot. 5.8 - 65.4

Y = 204.55 - 0.79 (X) - 0.001 (X2 ) 0.94 Y = 232.84 - 0.90 (X) + 0.001 (X2 ) 0.84

Table 5-9. Summary of ANOVA, Student-Newman-Keuls Multiple Range Tests and Regression Tests Examining Trends in Zooplankton Densities for the Seven watt! 
Bar Stations (Stations 4 to 10) and the Entire Chickamauga Reservoir for Spring Quarter of all Years 

SNK-(Station ~att~ ~ac StatiQn~ Dn1~ Watti Bac aQd StguQ~ab StatigOi CQm~iQfd 
Range of Densities One-way Mean Ranked Equations for Regressions Equations for Regressions 

Year Data (No. x 103/m3) ANOVA High to Low) (Significant at a = 0.05) R2 (Significant at a = 0.05) R2 

1973 Total 48.5 - 246.5 Sign. 10 8 2 7 ~ 5 4 Y = 212.71 - 0.83 (X) + 0.001 (X2) 0.76 Y = 165.63 - 0.64 (X) + 0.001 (X2) 0.64 

Clad. 24.7 - 83.0 NS ]0 8 2 fi 5 1 !l 
Cope. 1.5 - 23.8 Sign. lJl......287465 

Rot. 5.5 - 139.6 Sign. )0 8 2 7 £) 4 !i 

1974 Total 8.4 - 121.6 Sign. 10 8 2 !l Z U Y = 688.39 - 2.67 (X) + 0.003 (X2) 0.70 NS NS 

Clad. 3.9 - 57.4 Sign. H1821S!l6 
Cope. 0.6 - 17.8 Sign. III 8 9. 7 S !l 6 ,... 

(1) Rot. 3.1 - 46.4 Sign. HI!l8Z2U -
1975 Total 42.7 - 138.3 Sign. ]0 9 7 4 6 8 5 NS NS Y = ]55.56 - 0.59 (X) + 0.001 (X2) 0.52 

Clad. ]4.7 - 92.1 Sign. 10 7 4 9 £) 5 8 

Cope. 2.0 - 25.8 Sign. lIlUIU!i 
Rot. 9.3 - 20.5 NS 10 !l Z 8 6 2 S 

1976 Total 66.0 - 201.5 Sign. lJl......2La~ y = 204.55 - 0.79 (X) - 0.001 (X2) 0.94 Y = 232.84 - 0.90 (X) + 0.001 (Xl) 0.84 
Clad. 28.3 - 52.8 Sign. 978S~ 

Cope. 8.2 - ]03.8 Sign. .ilI.2U64!i 
Rot. 5.8 - 65.4 Sign. lJl......2LaU!i 



Table 5-9. (Continaed)

SNK-(Station Watts Bar Stations Only Watts Bar and Seauovah Stations Combined

Range of Densities One-Way Mean Ranked Equations for Regressions Equations for Regressions

Year Data (11o. x 103/m3) ANOVA High to Low) (Significant at a = 0.05) R2 (Significant at a = 0.05) R2

1977 Total 28.2 - 227.7

Clad. 8.2 - 45.0

Cope. 1.3 - 37.0

Rot. 17.9 - 150.3

Sign. 10 9 7 8 4 6 5

Sign. 9 107 46 5

Sign. 10 9 7846 5

Sign. 10 7 9 4 465

Y = 415.00 - 1.61 (X) + 0.002 (X2 ) 0.82 Y = 245.98 - 0.96 (x) + 0.001 (X2 ) 0.63

1982 Total
Clad.
Cope.
Rot.

1983 Total
Clad.
Cope.
Rot.

105.7
47.7
11.8

5.1

242.7
97.2
51.6

140.5

306.2
27.8
13.8

264.7

NS

NS
Sign.

Sign.

Sign.

NS

NS

Sign.

10 7 8 6 4 9 5
6 510 487 9

10 9 7 8 6 4 5
7 8 910 4 6

9 87610 5

9 6 8 10 5 4 7
9 8 10 5 4 7 6

9 8 7 610 5 4

NS NS NS NS

6.8
0.8
0.5
5.5

Y = 375.69 + 1.44 (X) - 0.001 (X 2 )

Y = 420.61 - 1.66 MX) + 0.002 iX 2 )

0.85 Y = 471.01 - 1.84 (X) + 0.002 (X2 )

0.70 Y = 283.11 - 1.12 (X) + 0.001 (X2 )

0.51

0.711984 Total 8.1 - 283.0

Clad. 1.4 - 13.3

Cope. 0.6 - 8.6

Rot. 6.1 - 264.4

Sign. 10 7896 -4-5

NS 71098456

Sign. 109784 5 6

Sign. 10 7 8964 5

Sign. 9 7 0 6

NS 10 7 9 4 5 6

Sign. 10 9 7 4 6. 5

Sign. 9 7 410 L&

1985 Total 121.9 - 579.2

Clad. 3.3 - 20.4

Cope. 18.6 - 72.4

Rot. 92.0 - 510.3

Y = 400.91 - 1.55 (X) + 0.002 (X 2 ) 0-58 Y = 58.94 - 0.22 (X) + 0.0002 (X2 ) 0.42

All abbreviations and explanations same as in table 5-7.

ý,_ ___) -- A _3 I ___A ____j __j __3 _- .3 __j

foble 5-9. (Continued) 

SNK-(Station ~tts Rat Statigas Calx ~atts Rat and Seayaxab Stations Cambioed 
Range of Densities One-Way Mean Ranked Equations for Regressions Equations for Regressions 

Year Data (110. x 103/m3) ANOVA High to low) (Significant at « = 0.05) Rl (Significant at a = 0.05) R2 

1977 Total 28.2 - 227.7 Sign. 10 9 7 8 4 6 5 Y = 415.00 - 1.61 (X) + 0.002 (Xl) 0.82 Y = 245.98 - 0.96 (X) + 0.001 (X2) 0.63 

Clad. 8.2 - 45.0 Sign. 9 10 7 8 4 6 5 

Cope. 1.3 - 37.0 Sign. 10 2 Z 6 !I fi 5 
Rot. 17.9 - 150.3 Sign. 10 Z 2 6 4 6 5 

1982 Total 105.7 - l42.7 NS HIZD6!125 NS NS NS NS 
Clad. 47.7 - 97.2 NS li5HI!lliU 
Cope. 11.8 - 51.6 Sign. ]0 2 Z 6 fi 4 S 
Rot. 5.1 - 140.5 Sign. Z Ii 9 10 4 6 5 

1983 Total 6.8 - 306.2 Sign. 2 Ii Z Ii 10 5 ~ Y = 375.69 + 1.44 (X) - 0.001 (X2) 0.85 Y = 471.01 - 1.84 (X) + 0.002 (X2) 0.51 
Clad. 0.8 - 27.8 NS 2 6 a ]0 S !I Z 

~ Cope. 0.5 - 13.8 NS 261£15476 
en Rot. 5.5 - 264.7 Sign. 2 6 Z Ii 10 5 ~ 
~ 

1984 Total 8.1 - 283.0 Sign. 10 7 a 9 U-.S Y = 420.61 - 1.66 (X) + 0.002 (X2) 0.70 Y = 283.11 - 1.12 (X) + 0.001 (X2) 0.71 

Clad. 1.4 - 13.3 NS 7H128!:lSfi 
Cope. 0.6 - 8.6 Sign. 10 2 7 8 4 5 6 

Rot. 6.1 - 264.4 Sign. ]0 7 8 2 ~ 

1985 Total 121.9 - 579.2 Sign. 9 7 10 4 U Y = 400.91 - 1.55 (X) + 0.002 (X2) 0.58 Y = 58.94 - 0.22 (X) + 0.0002 (X2) 0.42 
Clad. 3.3 - 20.4 NS 10 Z 2 !I S 6 

Cope. 18.6 - 72.4 Sign. .1Jl2Z!lfi5 

Rot. 92.0 - 510.3 Sign. 2 Z !I III U 

All abbreviations and explanations same as in table 5-7. 



Table 5-10. Summary of the Summer Zooplankton Community Data for the Seven Watts Bar Stations During this Preoperational Study

Year Dominant Group Dominant Taxa Number of Taxa Diversity Index (d-bar) SQS PS

0)

1973 Cladocera (sta. 4, 5)
Rotifera (sta. 6-10)

1974 Cladocera (sta. 5.6)
Rotifera (sta. 10)
Copepoda (sta. 4.7,8,9)

1975 Cladocera (sta. 5,8,9)
Rotifera (sta. 4.6,7,10)

1976 Rotifera (all sta.)

1977 Rotifera (all sta.)

1982 Rotifera (all sta.)

1983 Rotifera (all sta.)

ff. JngirostriLs 2 sta.
Brachionus 3 sta.
P]oesema I sta.

Asplanchna I sta.

a. longirostris 3 sta.

D. retrocurva 1 sta.

Nauplii 3 sta.

(. longirostris 2 sta.

Keratella 4 sta.

Nauplii 1 sta.

Keratella 7 sta.

g. angularis 2 sta.

Nauplii 2 sta.

Conochilus 3 sta.

Conochilus 5 sta.

Brachionus I sta.

Ploesoma 1 sta.

ft. longirostris 3 sta.
Nauplii I sta.

Ploesoma 2 sta.
Polvarthra I sta.

Range 24-32

Range 14-24

Range 24-34

Range 24-33

Range 26-33

Range 30-39

Range 18-32

2.59-3.36 7 sta.

2.63-3.11 7 sta.

2.83-3.61 7 sta.

2.23-3.49 7 sta.

2.63-3.32 7 sta.

2.90-3.23 7 sta.

3.05-3.60 6 sta.
2.23 1 sta.

All SQS 1 70%

18 SQS 1 70%

AlI SQS 1 70%

All SQS Z 70%

All SQS Z 70%

All SQS 1 70%

18 SQS Z 70%

3 PS 2 70%

2 PS _ 70%

4 PS 1 70'.

4 PS 2 70%

FF PS 2 70%

7 PS 1 70.

1 ýS 2 7 G,

4orl, sta.
7 .- * v ?,

Table 5-10. Summary of the Summer Zooplankton Community Data for the Seven Watts Bar Stations During this Preoperational Study 

Year Domi nant Group Dominant Taxa Number of Taxa Diversi ty Index (d-bar) SQS F-S 

1973 Cladocera (sta. 4, 5) Ii. l!iDgj [Qstds 2 sta. 
RotHera (sta. 6-10) O[tl,biaQYs 3 sta. Range 24-32 2.59-3.36 7 sta. All SQS 1 70% :s PS 1 70', 

e]geSgmll I sta. 
AspJan,hna 1 sta. 

1974 Cladocera (sta. 5,6) Ii. ] guai [astd S 3 sta. 
Rotifera Ista. 10) Q. r:drg&::ur:l!a 1 sta. Range 14-24 2.63-3.11 7 sta. 18 SQS 1 70% 2 ?S 1 70~~ 

Copepoda (sta. 4,7,8,9) Nauplii 3 sta. 

1975 Cladocera (sta. 5,8,9) O. ] aooi [as t r:i li 2 sta. 
RotHera (sta. 4.6,7,10) ~er:tlte]]11 4 sta. Range 24-34 2.83-3.61 7 sta . All SQS 1 70% ~ PS 1 70", .. Nauplii 1 sta. 

(1) 

CIl 
1976 Rotifera (all sta. ) Keratellil 7 sta. Range 24-33 2.23-3.49 7 sta. All SQS 1 70% 4 PS 1 70·. 

1977 Rotifera (all sta.) Il. Ilngy]ar:is 2 sta. 
Nauplii 2 sta. Range 26-33 2.63-3.32 7 sta. All SQS 1 70% f. FS 1 70~ 

Cgno&::bi]us 3 sta. 

1982 Rotifera (all sta. ) Cana&::bilL!5 5 sta. 
O[Il&::bigDL!S 1 sta. Range 30-39 2.90-3.23 7 sta. All SQS 1 70% 7 PS 1 70·, 
Plaesoma 1 sta. 

1983 Rotifera (all sta. ) 6. langirgstr::is 3 sta. 
Naupli i 1 sta. Range 18-32 3.05-3.60 6 sta. 18 SQS 1 70% 1 ?S .!. 7v', 

flgesgma 2 sta. 2.23 1 sta. 10:-1 1 sta. 
fgl ~i![tbra 1 sta. 7 .. ; t .. , =, 



Table 5-10. (Continued)

Year Dominant Group Dominant Taxa Number of Taxa Diversity Index (d-bar) SQS PS

1984 Rotifera (all sta.) fl. lengrostris 2 sta.

peiasoma 3 sta. Range 29-35 3.02-3.58 7 sta. All SQS 1 70% 3 PS Z 70%
Brachionus 2 sta.

1985 Copepoda (sta. 5;6, Nauplil 6 sta. Range 27-39 2.86-3.50 7 sta. All SQS 1 70% 4 PS 1 70%

7,8,9,10)

Rotifera (sta. 4) Conochilus 1 sta.

All abbreviations and explanations as in table 5-6.

0)

iiA A' Ai [1 A I g II I-a .S. 11 

Table 5-10. (Continued) 

Year 

1984 

1985 

Dominant Group 

Rotifera (all sta.) 

Copepoda (sta. 5;6, 
7.8.9.10) 

Rolifera (sta. 4) 

Dominant Taxa 

R. longirostrjs Z sta. 
Ploespma 3 sta. 
Bracbionu$ 2 sta. 

Naupli i 6 sta. 

Conochjlu$ 1 sta. 

All abbreviations and explanations as in table 5-6 • 

JI 

Number of Taxa Diversity Index (d-bar) SQS PS 

Range 29-35 3.02-3.58 7 sta. All SQS ~ 70~ 3 PS ~ 70~ 

Range 27-39 2.86-3.50 7 sta. All SQS 1 70~ 4 PS l. 70% 

:II " , --~ 
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Table 5-11. Summary of ANOVA, Student-Newman-Keuls Multiple Range Tests and Regression Tests Examining Trends in Zooplankton Densities for the Seven
Watts Bar Stations (Stations 4-10) and The Entire Chickamauga Reservoir for Summer Quarter of All Years

SNK-(Station Watts Bar Stations Only Watts Bar and Seauovah Stations Combined
Range of Densities One-Way Means Ranged Equations for Regressions Equations for Regressions

Year Data (No. 1 x 103 /m3 ANOVA High to Low) (Significant at t = 0.05) R2 (Significant at c = 0.05) R2

1973 Total 17.1 - 290.5

Clad. 8.3 - 51.9

Cope. 2.4 - 28.4

I-b
Rot. 6.5 - 211.2

7.4 - 58.3

Sign 109 765 4

Sign 10 9 8 7 4 6

Sign 9 10 8 7 6 5 4

Sign 10 . 8. 7 6 5_A

Sign 1f89 76 J

Sign 10 98769 7 5

Sign . 89 7..f.. 64£5

Sign iO 4._.9_.Z iS

Y = 147.11 - 0.59 (X) + 0.001 (X2 ) 0.88 Y = 204.25 - 0.81 (X) + 0.001 (X2 ) 0.89

1974 Total Y = 2)3.05 - 0.83 (X) + 0.001 (X2) 0.89 Y = 241.73 - 0.94 (X) + 0.001 (X2 ) 0.78

Clad. 3.5 - 19.3

Cope. 3.0 - 18.2

Rot. 0.3 - 21.0

1975 Total
Clad.

Cope.

Rot.

16.7 -

5.1-

3.6-

7.0-

169.0
46.8
26.0
96.2

Sign
Sign
Sign
Sign

IQ LZ_ a_56
109 7 8 9A..."

Y = 375.56 - 1.47 MX) + 0.001 (X2 ) 0.87 Y = 273.82 - 1.07 (X) + 0.001 (X2) 0.65

.... 
G') 

-J 

Table 5-11. Summary of ANOVA, Student-Newman-Keuls Multiple Range Tests and Regression Tests Examining Trends in Zooplankton Densities for the Seven 
Watts Bar Stations (Stations 4-10) and The Entire Chickamauga Reservoir for Summer Quarter of All Years 

SNK-( Stat-i on ~itt~ Dit SliligD~ gDl~ ~ill~ Oat iDd S~9UgXih SliligD~ tgmbiD~d 
Range of Densities One-Way Means Ranged Equations for Regressions Equations for Regressions 

Year Data (No.1 x 103/m3 ANOVA High to Low) (Significant at « = 0.05) R2 (Significant at « = 0.05) R2 

1973 Total 17.1 - 290.5 Sign J..lI....!L.B L.LS. 4 Y = 147.11 - 0.59 (Xl + 0.001 (X2) 0.88 Y = 204.25 - 0.81 (X) + 0.001 (X2) 0.89 

Clad. 8.3 - 51.9 Sign 102S.,S146 

Cope • 2.4 - 28.4 Sign 2....liLB 1 6 5 4 

Rot. 6.5 - 211.2 Sign 10 9 8 1 6 U 

1914 Total 7.4 - 58.3 Sign .lJlUUU y = 213.05 - 0.83 (X) + 0.001 (X2) 0.89 Y = 241.13 - 0.94 (X) + 0.001 (X2) 0.78 

Clad. 3.5 - 19.3 Sign ~691U 

Cope. 3.0 - 18.2 Sign 10 9 8} 6 U 

Rot. 0.3 - 21.0 Sign lQ4821U 

1915 Total 16.1 - 169.0 Sign .lJl L'l.Jl ~ y = 375.56 - 1.47 (X) + 0.001 (X2) 0.81 Y = 273.82 - 1.07 (X) + 0.001 (X2 ) 0.65 
Clad. 5.1 - 46.8 Sign .lJl il...2 5 ~ 
Cope. 3.6 - 26.0 Sign 10 9 7..B 6...L5 
Rot. 7.0 - 96.2 Sign J.{lU9456 



Table 5-11. (Continued)

SNK-(Station Watts Bar Stations Only Watts Bar and Seauovah Stations Combined

Range of Densities One-Way Means Ranged Equations for Regressions Equations for Regressions

Year Data (No. 1 x 10 3 /m3 ANOVA High to Low) (Significant at • = O.OS) R2 (Significant at a = 0.05) R2

1976 Total
Clad.

Cope.

33.9 -

6.4 -

7.1 -

316.0
34.5
25.6

Rot . 20.4 - 256.0

1977 Total 25.6 - 170.1

Cl ad. 2.7 - 19.7

w0
Cope. 7.1 - 20.0

Rot. 12.8 - 137.5

Sign 7 8 10 9 5.
Sign 7 8 9 6 10 LA
Sign 8 7 10 6 9 5 4

Sign 7 8 10 6 2 5 4

Sign 10 7 8 9 5 6 4

Sign 7 9 8 10L 4

NS 7 1089564
Sign lA 7Li. 4 5 6

Sign 7 9 8 104 6 5

NS 79810465
Sign 9 8 7 10 6i 4 5

Sign 7 98j104 4 6

NS 81079654
NS 95786104

Sign 9 8 7 10 6 4 5

Sign 10 8 7 6 9 4 5

Y = 246.04 - 0.96 MX) + 0.001 (X2 ) 0.77 Y = 326.69 - 1.27 MX) + 0.001 (X2 )

Y = 102.98 + 0.40 (W) - 0.0004 (X2 ) 0..77 Y = 226.48 - 0.88 + 0.001 (X2 ) 0.64

0.81

1982 Total

Clad.

Cope.

Rot.

1983 Total

Clad.

Cope.

Rot.

11.7 - 88.6

3.8 - 8.5

2.1 - 9.9

5.8 - 71.6

Y = 298.90 - 1.16 MX) + 0.001 (X2 )

Y = 41.55 - 0.16 (X) + 0.0002 (X2)

0.52

0.40

Y = 258.51 - 1.00 MX) + 0.001 (X2 ) 0.58

23.7 -

7.7 -

3.0 -

103.4
17.2
21.7

Y = 143.39 - 0.55 MX) + 0.001 (X2 ) 0.23

8.9 - 74.8

.... __ ._ j __.__j ... J ... . .. 5 __j - -3 '_j

Table 5-11. (Cont;nued) 

SNK-(Station ~att~ Hac St~tigO~ Qo]x ~att~ Oit iDd Sloyaxib StitigD~ tamniold 
Range of Densities One-Way Means Ranged Equations for Regressions Equations for Regressions 

Year Data ( tlo. 1 x 103/m3 ANOVA High to Low) (Significant at a = 0.05) R2 (Significant at a = 0.05) R2 

1976 Total 33.9 - 316.0 Sign LL.lJl U 5 ~ Y = 102.98 + 0.40 (X) - 0.0004 (X2) 0.71 Y = 226.48 - 0.88 + 0.001 (X2) 0.&4 
Clad. 6.4 - 34.5 Sign Z626111U 
Cope. 7.1 - 25.6 Sign 8 7 ]0 6 2 5 4 

Rot. 20.4 - 25&.0 Sign LL.lJl 62 5 ~ 

1977 Total 25.& - 170.1 Sign .lilLU564 Y = 24&.04 - 0.96 (X) + 0.001 (X2) 0.77 Y = 326.69 - 1.27 (X) + 0.001 (X2) 0.81 

Clad . 2.7 - 19.7 Sign Z 2 6 ]0 5 6 4 

... 
Cope. 7.1 20.0 NS Z ]0 B 2 5 6 ~ en -

Q) Rot. 12.8 - 137.5 Sign lD. L.2....8 4 5 6 

1982 Total 11. 7 - 88.6 Sign Z 2 a ]0 ~ Y = 298.90 - 1.16 (X) + 0.001 (X2) 0.52 Y = 258.51 - 1.00 (X) + 0.001 (Xl) 0.58 

Clad. 3.8 - 8.5 NS Z 2 a ]0 4 ~ 5 
Cope. 2.1 - 9.9 Sign 2 B 7 ]0 6 ~ 5 

Rot. S.S - 71.6 Sign Z 2 a ]0 U 5 

1983 Total 23.7 - 103.4 NS a ]0 Z 2 6 S ~ Y = 41.55 - 0.16 (X) + 0.0002 (X2) 0.40 Y = 143.39 - 0.55 (X) + 0.001 (X2) 0.23 
Clad. 7.7 - 17.2 NS 2 5 2 B fi ]0 ~ 
Cope. 3.0 - 21.7 Sign 2 B 2 ]0 fi 4 5 

Rot. 8.9 - 74.8 Sign ]0 B 2 fi 2 4 5 
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Table 5-11. (Continued)

SNK-(Station Watts Par Stations Only Watts Bar and Seauovah Stations Combined
Range of Densities One-Way Means Ranged Equations for Regressions Equations for Regressions

Year Data (No. 1 x 103 /m3  ANOVA High to Low) (Significant at a = 0.05) R2  (Significant at a = 0.05i R2

1984 Total 20.2 - 94.0 NS 10 8 7 6 9 5 4 Y = 29.97 - 0.12 (X) + 0.0001 (X2 ) 0.34 Y 134.45 - 0.52 (X) + 0.001 (X2 ) 0.42

Clad. 2.8 - 10.3 NS 10 5 7 8 4 6 9
Cope. 2.0 - 23.3 Sign 10 8 7 9 5 4 6

Rot. 11.4 - 72.7 NS 10 8 7 6 9 5 4

1985 Total 28.6 - 186.0 Sign 9 10 4 8 7 §5 Y = 576.36 -2.23 (X) + 0.002 (X2 ) 0.67 Y 144.58 - 0.55 (X) + 0.001 (X2 ) 0.25

Clad. 11.4 - 60.1 Sign 9 10 8 4 7 6 5

Cope. 12.2 - 80.4 Sign 9 10 8 7 4 6 5
Rot. 5.0 - 45.5 Sign 4 9 10 8 7 6

ca

All abbreviations and explanations same as in table 5-7.

.... 
(1) 

'"' 

Table 5-11. (Continued) 

Year Data 

1984 Total 
Clad. 
Cope. 

Rot. 

1985 Total 
Clad. 

Cope. 
Rot. 

Range of Densities 
(No. 1 x 1Q3/m3 

20.2 - 94.0 
2.8 - 10.3 
2.0 - 23.3 

11.4 - 72.7 

28.6 - 186.0 
11.4 - 60.1 

12.2 - 80.4 
5.0 - 45.5 

One-Way 
ANOVA 

NS 
NS 

Sign 

NS 

Sign 
Sign 

Sign 
Sign 

All abbreviations and explanations same as in 

SNK-(Station 
Means Ranged 
High to low) 

10 B Z fi 2 ~ 1 
]0 5 7 a 1 fi 2 
HlBZ2546 

III a Z fi 2 5 ~ 

2 ]0 ~ a z u 
2 III a 4 Z 6 5 

2 III a 7 ~ 
~ a...L..§ 2 

table 5-7. 

Watts Bar Stations Only 
Equations for Regressions 
(Significant at a ~ 0.05) 

Y = 29.97 - 0.12 (X) + 0.0001 (X2) 

Y = 576.36 - 2.23 (X) + 0.002 (X2) 

Watts par and Seguoyah Stations Combined 
Equations for Regressions 
(Significant at a ~ 0.05; R2 

0.34 Y ~ 134.45 - 0.52 (X) + 0.001 (X2) 0.42 

0.67 Y = 144.58 - 0.55 (X) + 0.001 (X2) 0.25 



Table 5-12. Summary of the Fall Zooplankton Community Data for the Seven Watts Bar Stations During this Preoperational Study

Year Dominant Group Dominant Taxa Number of Taxa Diversity Index (d-bar) SQS PS

j-0
s-J
0

1973 Cladocera (Sta. 4-8)

Copepoda (Sta. 9)

Rotifera (Sta. 10)

1974 Rotifera (all sta.)

1975 Rotifera (all sta.)

1976 Rotifera (all sta.)

1977 Rotifera (all sta.)

1982 Cladocera (Sta. 4-6)

Rotifera (Sta. 7-10)

1983 Cladocera (Sta. 4-6)
Rotifera (Sta. 7-10)

1984 Cladocera (all sta.)

1985 Copepoda (sta. 5)

Rotifera (all other sta.)

f. longirostris 5 sta.
Keratella.2 sta.

[. longirostris 2 sta.

Keratella 5 sta.

Synchaeta 1 sta.

Keratella 6 sta.

Keratella 7 sta.

Keratella 6 sta.

Synchaota 1 sta.

a. longiristris 4 sta.

Synchaeta 1 sta.
Keratella 2 sta.

P. 1onairostris 7 sta.

f. longirostris 7 sta.

Keratella 7 sta.

Range 20-28

Range

Range

Range

Range

Range

Range

Range

Range

18-29

24-34

22-32

23-31

18-28

16-35

19-25

21-32

1.68-2.44

2.17-2.47
3.25

1.85-2.14

1.56-2.72

2.28-2.58
0.87-1.18

2.20-2.62
0.68-1.71

1.42-1.74

0.77-1 .21

1.66-2.68

sta.

sta.
sta.

sta.

sta.

sta.
sta.

sta.
sta.

sta.
sta.

sta.

2.59-3.36 7 sta. All SQS 1 70%

16 SQS 2 70%

20 SQS 1 70%
(only sta. 4 with 7 < 70%)

15 SQS 2 70%

(most sta. 4 SQS ( 70%)

All SQS 2 70%

12 SQS 2 70%

(most sta. 4 SQS ( 70%)

15 SQS 2 70%
(most sta. 5 SQS < 70%)

14 SQS z 70#j

(most sta. 4 SQS (70%)

17 SQS 2 70%t

(most sta. 4 SQS <70%)

4

4

7

3

6

PS

PS

PS

PS

PS

Z 70%

Z 70%

Z 70%

2 70%

2 70%

3 PS ) 70%

I PS Ž 70%
(only sta. 4 with 5)

5 PS 2 70%

2 PS 2 70%

(only sta. 4 with 5

and sta. 9 with 10)

All abbreviations and explanations as in table 5-6.

Tab~e 5-12. Summary of the Fall Zooplankton Community Data for the Seven Watts Bar Stations During this Preoperational Study 

Year Dominant Group Dominant Taxa Number of Taxa Diversity Index (d-bar) SQS PS 

1973 C]adocera (Sta. 4-8) 6. 10ngirostr1s 5 sta. Range 20-28 2.59-3.36 7 sta. All SQS 1. 70% 3 PS l. 70% 
Copepoda (Sta. 9) Keratel1a 2 sta. 
Rotifera (Sta. 10) 

1974 Rotifera (all sta.) 6. longjrostrjs 2 sta. Range 18-29 1.68-2.44 7 sta. 16 SQS 1. 70% 4 PS 1 70% 
Kerate]] a 5 sta. 

1975 Rotirera (all sta.) S)::Ill:biU:til 1 sta. Range 24-34 2.17-2.47 6 sta. 20 SQS 1 70% 4 PS 1 70% 
Keratella 6 sta. 3.25 1 5ta. (only sta. 4 with 7 < 70%) 

1976 Rotifera (all 5ta.) Keratelh 7 sta. Range 22-32 1.85-2.14 7 sta. 1S SQS " 70% 7 PS " 70% ... (most 5ta. 4 SQS < 70%) 
... J 
0 1977 Rotifera (all sta.) Keratella 6 5ta. Range 23-31 1.56-2.72 7 sta. All SQS 1. 70% 3 PS " 70% 

Synl:haeta 1 5ta. 

1982 Cladocera (Sta. 4-6) 6. longjrostrj5 4 sta. Range 18-28 2.28-2.58 5 sta. 12 SQS 2 70% 6 PS 1 70% 
Rotifera (5ta. 7-10) Syncbiletjl 1 5ta. 0.87-1.18 2 sta. (most sta. 4 SQS < 70%) 

Keriltelh 2sta. 

1983 Cladocera (Sta. 4-6) R. ]gDgi[g~trj5 7 sta. Range 16-35 2.20-2.62 4 sta. 1S SQS 1 70% 1 PS " 70% 
Rotifera CSta. 7-10) 0.68-1.71 3 sta. (most sta. 5 SQS < 70%) (only sta. 4 with 5) 

1984 Cladocera (all sta.) B. 19o9i[ostris 7 sta. Range 19-25 1.42-1. 74 2 sta. 14 SQS 1 70%t 5 PS 1 70% 
0.77-1.21 5 sta. (most sta. 4 SQS <70%) 

1985 Copepoda (sta. 5) Kentella 7 sta. Raoge 21-32 1.66-2.68 7 sta. 17 SQS 1 70%t 2 PS 1 70% 
Rotifera (all other sta.) (most sta. 4 5QS <70%) (only sta. 4 with 5 

and sta. 9 with 10) 

All abbreviations and explanations as in table 5-6. 



Table 5-13. Summary of ANOVA, Student-Newman-Keuls Multiple Range Tests and Regression Tests Examining Trends in Zooplankton Densities for the Seven

Watts Bar Stations (Stations 4 to 10) and the Entire Chickamauga Reservoir for Fall Quarter of All Years

SNK-(Station Watts Bar Stations Only Watts Bar and Seauoyah Stations Combined

Range of Densities One-way Means Ranged Equations for Regression Equations for Regression
Year Data (No. x 103 /m3 ) ANOVA High to Low) (Significant at a = 0.05) R2 (Significant at a = 0.05) R2

1973 Total
Clad.
Cope.

1.9
2.9
0.3

35.9
23.6
8.0

Sign. 10 9-d Z 6 4 5
Sign. 10 89 7 6 S45
Sign. 10 9 8 7 f64-5

Sign. 10 928 7 6 4 5Rot. 0.6 - 19.1

Y = 477.12 - 1.87 (X) + 0.002 (X2)

Y = 441.04 - 1.73 (X) + 0.002 (X2)

Y = 619.85 - 2.43 X) = 0.002 (S 2 )

0.94 Y = 263.26 - 1.04 (X) + 0.001 (X2 )

0.94 Y = 179.56 - 0.71 MX) + 0.001 (X2)

0.98 Y = 275.59 - 1.08 X) = 0.001 (X2)

0.90

0.89

0.67

1974 Total

Clad.
Cope.

Rot.

7.8
2.9
0.4
3.9

98.7

23.6

18.7

56.4

1-h

I-h

Sign.
Sign.
Sign.
Sign.

ILU LZ 6W
12-2 LZ WýL
10-2 8 £4 7 5-
J.O1 87 4f £5

1975 Total 5.9 - 118.0

Clad. 1.1 - 15.7

Cope. 2.0 - 29.6

Rot. 2.8 - 77.3

Sign. Ao 87£2

Sign. 10 9 8 7 6 4 5

Sign. i 8 4

Sign. 10 9 8 7 S

Sign. IQ 9 8 7 4 S

Sign. 10 7 9 8 6 5 4

Sign. AD 9 8L7 JA 5
Si gn. 10 9 7 8 5 $4

1976 Total 6.3 - 74.1

Clad. 1.6 - 5.7

Cope. 0.4 - 16.0
Rot. 4.0 - 52.4

Y = 120.84 - 0.48 (X) + 0.001 (X2) 0.93 Y z 201.22 - 0.79 (X) + 0.001 (X2 ) 0.89

... 
'.J .... 

Table 5-13. Summary of ANOVA, Student-Newman-Keuls Multiple Range Tests and Regression Tests Examining Trends in Zooplankton Densities for the Seven 
Watts Bar Stations (Stations 4 to 10) and the Entire Chickamauga Reservoir for Fall Quarter of All Years 

SNK-(Station ~att~ Hir StitigD~ OD]~ Witt~ 6g[ iDd Si9UQ~ib StitiQQ~ CQmbiDfd 
Range of Densities One-Way Means Ranged Equations for Regression Equations for Regression 

Year Data (No. x 103tm3) AN OVA High to low} (Significant at « = 0.05) R2 (Significant at « = 0.05) R2 

1973 Total 1.9 - 35.9 Sign. !QUl~ Y = 477.12 - 1.87 (X) + 0.002 (X2) 0.94 Y = 263.26 - 1.04 (X) + 0.001 (Xli 0.90 
Clad. 2.9 - 23.6 Sign. !Q B....2....1 ~ 
Cope. 0.3 - 8.0 Sign. ~7~ 

Rot. 0.6 - 19.1 Sign. .l.Q 9..,..a LJi 4 5 

1974 Total 7.8 - 98.7 Sign. .l.O.....2U~ Y = 441.04 - 1.73 (X) + 0.002 (X2) 0.94 Y = 179.56 - 0.71 (X) + 0.001 (X2) 0.89 
Clad. 2.9 - 23.6 Sign. .liL2 U ~ 
Cope. 0.4 - 18.7 Sign. lIL28UU 
Rot. 3.9 - 56.4 Sign • .l.O.....2U6U 

1975 Total 5.9 - 118.0 Sign. .l.O....2 U ~ :2 Y = 619.85 - 2.43 (X) = 0.002 (52) 0.98 Y = 275.59 - 1.08 (X) = 0.001 (X2) 0.67 

Clad. 1.1 - 15.7 Sign. 10 9 8 7 ~ 

Cope. 2.0 - 29.6 Sign. 2...l.Il 8 1 L6......S 

Rot. 2.8 - 77.3 Sign. ]0 9 B 7 ~ 5 

1976 Total 6.3 - 74.1 Sign. J..Q9876U Y : 120.84 - 0.48 (X) + 0.001 (X2) 0.93 Y : 201.22 - 0.79 (X) + 0.001 (Xl) 0.89 
Clad. 1.6 - 5.7 Sign. lQ Z 9 Ii 6 5 4 

Cope. 0.4 - 16.0 Sign. lQU,2U5 
Rot. 4.0 - 52.4 Sign. lQ97B6~ 



Table 5-13. (Continued)

SNK-(Station Watts Bar Station& Only Watts Bar and Seouoyah Stations Combined
Range of Densities One-Way Means Ranged Equations for Regression Equations for Regression

Year Data (No. x 10 3 /m3 ) ANOVA High to Low) (Significant at a = 0.05) R2 (Significant at a = 0.05) R2

1977 Total 4.1 - 284.3

Clad 0.4 - 7.3

Cope. 0.7 - 30.6

Rot. 3.0 - 246.4

Sign. 9 &_U 5 A

9 7 81046 5

Sign. -4 10 8 7 65-A
Sign. " 8 7 6 5 4

1982 Total
Clad.
Cope.
Rot.

iPA

2.8 -

1.9 -

0.3 -

0.2 -

27.1
5.7
6.9

15.1

Sign.
N.S.

Sign.
Sign.

9 7 8 10 4 6 5

10 98 76 5

Y = 186.92 - 0.75 (X) = 0.001 (X2 )

Y = 403.51 - 1.58 WX) + 0.002 (X2 )

Y = 283.76 - 1.11 (X) + 0.001 (X2 )

0.80 Y = 176.29 - 0.70 (X) 0.001 (X2 )

0.76 Y = 266.95 - 1.05 (X) + 0.001 (X2 )

0.52 Y = 132.57 - 0.52 (X) + 0.001 (X2 )

0.55

0.74

0.551983 Total 5.2 - 86.3

Clad. 4.4 - 32.9

Cope. 0.4 - 17.1
Rot. 0.4 - 36.3

Sign. 9 A 7 10 6 4
Sign. 9i a7 4610

Sign. 9 10 fi-A6 5
Sign. 9 L 7 10 6 4-5

1984 Total
Clad.
Cope.
Rot.

2.1
1.3
0.5
0.3

36.3
17.9
14.2
4.7

Sign.
Sign.
Sign.
Sign.

10 8L7L9 LLA
810iL_9_ 6 4

8-_Q2 9 4 5

Y = 91.04 - 0.37 (X) + 0.0004 (X2 ) 0.79 Y = 182.17 - 0.73 (X) . 0.001 (X2 ) 0.80

-J -j _J

Tabl e 5-13. (Continued) 

SNK-(Station ~alts Ra[ StatiaDS·OD)X Watls Qa[ aDd Seguaxab Staliaos tambioed 
Range of Densities One-Way Means Ranged Equations for Regression Equations for Regression 

Year Data (No. x 103/m3 ) ANOVA High to low) (Significant at a = 0.05) R2 (Significant at a = 0.05) RZ 

1977 Total 4.1 - 284.3 Sign. 2..JJl ILl...§ 5 !1 Y = 186.92 - 0.15 (X) = 0.001 (X2) 0.80 Y = 176.29 - 0.70 (X) = 0.001 (X2) 0.55 

Clad 0.4 - 7.3 2 1 a HI 1 fa 5 

Cope. 0.7 - 30.6 Sign. ~.l.Q.JLl ~ 

Rot. 3.0 - 246.4 Sign. 2..JJl 8 7 6 5 ~ 

1982 Total 2.8 - 27.1 Sign. 9 10 a 1 ~ Y = 403.51 - 1.58 (X) + 0.002 (X2) 0.76 Y = 266.95 - 1.05 (X) + 0.001 (X2) 0.74 
Clad. 1.9 - 5.7 N.S. 2 Z 13 III !1 fa l:! 
Cope. 0.3 - 6.9 Sign. LUI 8 7 fa 4 5 
Rot. 0.2 - 15.1 Sign. III 9 8 7 U 5 ... 

~ 
~ 

1983 Total S.2 - 86.3 Sign. .2 8 Z }Il fa !I S Y = 283.76 - 1.11 (Xl + 0.001 (X2) 0.52 Y = 132.57 - 0.52 (X) + 0.001 (Xl) 0.55 
Clad. 4.4 - 32.9 Sign. 2 a Z !1 LUl....5 

Cope. 0.4 - 17.1 Sign. 2 .liL8...l 6....U 
Rot. 0.4 - 36.3 Sign. 981 lQ 6 U 

1984 Total 2.1 - 36.3 Sign. 111 a 7 9 ~ V : 91.04 - 0.37 (X) + 0.0004 (X2) 0.79 V = 182.17 - 0.73 (X) + 0.001 (Xl) 0.80 
Clad. J.3 - 17.9 Sign. a III Z 2 6 S !1 
Cope. 0.5 - 14.l Sign. n 8....2...l ~ 
Rot. 0.3 - 4.7 Sign. 8..J.Q...l 9 il.b 



__] - 13 -11 -1 -1 -3 ____3 -1 ___3 ____3 -1 ___3 ýý_ -- ] -3 -11 "-1 -~1

Table 5-13. (Continued)

SNK-(Station Watts Bar Stationn Only Watts Bar and Sequoyah Stations CQmbined
Range of Densities One-Way Means Ranged Equatibns for Regression Equations for Regression

Year Data (No. x 103/m3) ANOVA High to Low) (Significant at c = 0.05) R2  (Significant at o = 0.05) R2

1985 Total 7.3 - 173.2 Sign. 10 9 7 8 6 4 5 Y = 503.32 - 1.98 (X) + 0.002 (X2) 0.93

Clad. 0.8 - 17.8 Sign. 10 9 8 7 4 5 6

Cope. 2.4 - 62.9 Sign. 109 2_8 5 6 4
Rot. 2.5 - 92.5 Sign. 10 9 7 4

*SQN stations not sampled in Fall 1985.
All abbreviations and explanations as in table 5-7.

-.A

~ 
::J 

Table 5-13. (Continued) 

Year Data 

1985 Total 
Clad. 
Cope. 
Rot. 

Range of Densities 
(No. x 103/m3) 

7.3 - 173.2 
0.8 - 17.8 
2.4 - 62.9 
2.5 - 92.5 

SNK-(Station 
One-Way Means Ranged 
ANOVA High to Low) 

Sign. 10 9 7 8 U..2 
Sign. 10 9 8 7 !...i...6 
Sign. l.IL9 1-6 ~ 
Sign. 10 9 7 8 n L5 

*SQU stations not sampled in fall 1985. 
All abbreviations and explanations as in table 5-7. 

Watts Bar Stations Only 
Equations for Regression 
(Significant at ex : 0.05) 

Y = 503.32 - 1.98 (X) + 0.002 (X2) 0.93 

Watts Bar and Segyoyah Stations Combjned 
Equations for Regression 
(Signi ficant at ex = O.OS) R2 

* 
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Figure 5-18. Zooplankton Abundance (No./m 3 ) for Winter Sample Periods during Preoperational
Monitoring at Watts Bar Nuclear Plant. Proportion of Total Comprised by Each Group
Shown for Each Location.
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Monitoring at Watts Bar Nuclear Plant. Proportion of Total Comprised by Each Group
Shown for Each Location.
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Figure 5-21. Zooplankton Abundance (No./m 3 ) for Fall Sample Periods during Preoperational
Monitoring at Watts Bar Nuclear Plant. Proportion of Total Comprised by Each Group

Shown for Each Location.
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6.0 PERIPHYTON

Periphyton is most commonly defined as the community of bacteria,

fungi, algae, and animals, as well as organic and inorganic detritus

attached to submerged substrate, with the substrate being inorganic,

organic, alive or dead (Weitzel 1979). It includes additionally, free

living microorganisms which swim or become entangled among the attached

forms. However, for this study only the algal portion of that community

was considered.

Plankton, transported by flow and currents, often does not

respond entirely to pertubations in the environment for a considerable

distance downstream. Periphyton, on the other hand, being attached can

show immediate responses to these perturbations at the source and thus can 1

be a useful indicator of water quality.

Periphyton taxa are somewhat selective to substrate type. To

avoid introducing the variable of differing substrata, artificial

substrates were used to provide uniform substrate type, orientation, and

size.

6.1 Materials and Methods

Field--Preoperational monitoring of the periphyton community in

the vicinity of Watts Bar Nuclear Plant (WBN) was conducted from 1973 to

1977, discontinued, then resumed in 1982 continuing through 1985.

Stations sampled in Nay/June and August/September from 1973 through 1976

were Tils 506.6, 518.0, 527.4, 528.0, and 529.5. An additional station

was added in 1977 at Til 496.5 and the schedule was extended to include a
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Fsampling in December 1977. When the preoperational monitoring resumed in

1982, sampling was on a quarterly basis at all six river miles sampled

previously.

Artificial substrates for periphyton colonization, five

plexiglass plates (1.5 dM2 exposed area), were placed in a metal or PVC

rsupport rack and suspended 0.5 m from the water surface. Two racks were

placed at each sampling location throughout the 1973-1985 study period.

The plates were collected after being incubated for approximately one

7month. Upon collection, each plate was placed in an individual plastic

bag and labelled. From 1973 to 1977, one plate from each rack was

Fdesignated for algal enumeration (ID) and the remaining plates were

designated for autotrophic index (AI) analysis. Beginning in 1982, three

of ten slides incubated were selected at random for ID; the remaining

Vslides were used for AI analyses. After labelling, all plates were placed

on ice, returned to the laboratory, and stored frozen.

Enumeration--Plates designated for algal enumeration were thawed

for up to one hour before periphyton was scraped from the plates. If the

periphytic growth was moderate to heavy, a small area (usually 25 cm2 )

was scraped. If the growth was light to moderate, the entire plate was

scraped into a beaker containing a small amount of 10 percent formalin.

FThe scraped materials were diluted and a subsample withdrawn.

Volumes of the diluted sample and the subsample were dependent upon the7
abundance of organisms and the quantity of detritus. The subsample was

7placed in a sedimentation chamber, similar to an Uthermohl cylinder, and

allowed to settle for at least 12 hours. Classification and enumeration

Fwere conducted at the generic level with an inverted microscope at a
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sampling in December 1977. When the preoperational monitoring resumed in 

1982, sampling was on a quarterly basis at all six river miles sampled 

previously. 

Artificial substrates for periphyton colonization, five 

plexiglass plates (1.5 dm2 exposed area), were placed in a metal or PVC 

support rack and suspended O.S m from the water surface. Two racks were 

placed at each sampling location throughout the 1973-1985 study period. 

The plates were collected after being incubated for approximately one 

month. Upon collection, each plate was placed in an individual plastic 

bag and labelled. From 1973 to 1977, one plate from each rack was 

designated for algal enumeration (10) and the remaining plates were 

designated for autotrophic index (AI) analysis. Beginning in 1982, three 

of ten slides incubated were selected at random for 10; the remaining 

slides were used for AI analyses. After labelling, all plates were placed 

on ice, returned to the laboratory. and stored frozen. 

Enumeration--Plates designated for algal enumeration were thawed 

for up to one hour before periphyton was scraped from the plates. If the 

peripbytic growth was moderate to heavy, a small area (usually 2S cm2 ) 

was scraped. If the growth was light to moderate, the entire plate was 

scraped into a beaker containing a small amount of 10 percent formalin. 

The scraped materials were diluted and a subsample withdrawn. 

Volumes of the diluted sample and the subs ample were dependent upon the 

abundance of organisms and the quantity of detritus. The subsample was 

placed in a sedimentation chamber, similar to an Uthermohl cylinder, and 

allowed to settle for at least 12 hours. Classification and enumeration 

were conducted at the generic level with an inverted microscope at a 
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magnification of approximately 320X. References and publications used in

identification varied for individual algal groups. Sometimes several

references were utilized to identify genera within an algal group, but

usually a single reference comprised the major taxonomic authority. Major

(x) and infrequently (,) used references were as follows:

Algal Group

Reference Chloro Chryso Cyano Crypto Eugleno Pyrrho

Cocke (1967) x

Desikachary (1959) €

Drouet (1973) x

Drouet & Daily (1973) x

Forest (1954) 1 1/ x i

Hustedt (1930) x

Patrick & Reimer (1966) z

Prescott (1964) x x x

Tiffany & Britton (1971) V V V V

Whitford & Schumacher (1969) V

Autotrophic Index--Slides selected for autotrophic indices were

thawed and large invertebrates (chironomids, caddiaflies, etc.) were

removed. All periphytic growth was scraped from the slide and placed in a

solvent to extract the phytopigments. The scraped material was placed in

solvent, homogenized, and steeped for at least 12 hours. In 1973 through

1975, the solvent used for extraction was 95 percent ethanol and the

instrument used to determine phytopigment densities was a Klett-Sunmerson

colorimeter. After 1975, the phytopigments were extracted using 90

percent alkalized acetone and a Beckman Model 2S spectrophotometer was

used to determine pigment concentrations.
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KAfter extraction the sample was filtered onto a preweighed filter

pad. Chlorophyll concentrations were determined using the filtrate as

described below. Biomass estimate was calculated using data from the

Fresidue manipulations. The filter with residue was placed in a preweighed

crucible and dried at 1050C for at least 12 hours; weighed, then

Fincinerated in a muffle furnace at 6000C for 1 hour; cooled in a

dessicator; and reweighed. This ash-free dry weight provided an estimate

of total organic matter or biomass.

To estimate phytopigment concentrations, the filtrate was

analyzed photometrically with a Klett-Summerson colorimeter in 1973 to

F1975. With the ash-free dry weight, the autotrophic index was calculated

as shown:

AI = (Klett-Summerson reading)(0.002)
Ash-free dry weight/slide

F" Because of the unreliability of the phytopigment readings

obtained from the Klett-Summerson colorimeter and the inability to compare

the data to later years, the 1973 autotrophic indices are not included in

this report. The 1974 and 1975 phytopigment samples were destroyed in a

laboratory accident.

After 1975, the filtrate was analyzed spectrophotometrically.

From 1976 to 1977, the optical densities were read at 7SO, 663, 645, and

630 nm. Each sample was then acidified with two drops of 0.1 N HC1,

Fallowed to steep for one minute, then reread at 750 and 663 nm.

Chlorophyll a, b, and c concentrations were originally calculated using

the 1966 UNESCO equations for chlorophylls and the Lorenzen (1967)

equations for phaeophytin a. However, for this report all values have

been recalculated using the Jeffrey-Humphrey (1975) equations.
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After eltraction the sample was filtered onto a preweighedfllter 

pad. Chlorophyll concentrations were determined using the filtrate 8S 

described below. Biomass estimate was calculated using data from the 

residue manipulations. The filter with residue was placed in a preweighed 

crucible and dried at 105°C for at least 12 hours; weighed. then 

incinerated in a muffle furnace at 600°C for 1 hour; cooled in a 

dessicator; and reweighed. This ash-free dry weight provided an estimate 

of total organic matter or biomass. 

To estimate phytopigment concentrations. the filtrate was 

analyzed photometrically with a Klett-Summerson colorimeter in 1973 to 

1975. With the ash-free dry weight. the autotrophic indel was calculated 

as shown: 

AI = (Klett-Summerson reading){O.002) 
Ash-free dry weight/slide 

Because of the unreliability of the phytopigment readings 

obtained from the Klett-Summerson colorimeter and the inability to compare 

the data to later years. the 1973 autotrophic indices are not included in 

this report. The 1974 and 1975 phytopigment samples were destroyed in a 

laboratory accident. 

After 1975, the filtrate was analyzed spectrophotometrica11y. 

From 1976 to 1971, the optiea1 densities were read at 150, 663, 645, and 

630 nm. Each sample was then acidified with two drops of 0.1 N HCI, 

allowed to steep for one minute, then reread at 150 and 663 rum. 

Chlorophyll !. ~. and ~ concentrations were originally calculated using 

the 1966 UNESCO equations for chlorophylls and the Lorenzen (1961) 

equations for phaeophytin!. However. for this report all values have 

been recalculated using the Jeffrey-Humphrey (1915) equations. 
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In 1982 through 1985, optical densities of each sample were read

at 750, 664, 647, and 630 nm. Again the samples were acidified with two

drops of 0.1 N HC1, allowed to steep for one minute, then reread at 750

and 664 nm. Phytopigment concentrations were calculated using the

Jeffrey-Humphrey (1975) equations, and phaeophytin a concentration was

calculated again using the Lorenzen (1967) equations.

For all samples from 1976 to 1985, the phaeophytin index values

were determined (Weber 1973) as shown:

PI = Chl ab/Chl !a

where Chl ia = corrected optical density for chlorophyll a

after acidification;

Chl Ab = corrected optical density for chlorophyll a

before acidification.

The autotrophic index (AI) value for the sample was calculated

according to Weber (1973) as shown:

Al = Ash free dry weight/m2 (Ml/m2 )
Chlorophyll a concentration/M2 (mg/M 2 )

Data Analyses--Periphyton enumeration and autotrophic index data

for each sampling date were tested for station differences using a one-way

Analysis of Variance after the data were transformed (logl 0 + 1). If

there were significant differences among stations, a Student, Newman,

Keuls (SNK) Multiple Range Test (Sokal and Rohlf, 1969) was applied to the '
data. However, this was done only for those sampling dates which had

replicate samples for every station.

To examine trends in the enumeration data, the data were

transformed (log1 0 + 1) and pooled by years and by stations. Two-way

analyses of variance were done on these pooled data sets with station and '

1BG

In 1982 through 1985. optical densities of each sample were read 

at 150. 664. 641. and 630 nm. Again the samples were acidified with two 

drops of 0.1 N HCl. allowed to steep for one minute. then reread at 150 
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calculated again using the Lorenzen (1961) equations. 

For all samples from 1916 to 1985. the phaeophytin index values 

were determined (Weber 1973) as shown: 

PI = ChI Ab/Chl Aa 

where ChI Aa = corrected optical density for chlorophyll! 

after acidification. 

ChI !b ; corrected optical density for chlorophyll! 

before acidification. 

The autotrophic index (AI) value for the sample was calculated 

according to Weber (1913) as shown: 

AI = Ash free dry weight/m2 (mg/m2 ) 

Chlorophyll! concentration/m2 (mg/m2) 

Data Analyses--Periphyton enumeration and autotrophic index data 

for each sampling date were tested for station differences using a one-way 

Analysis of Variance after the data were transformed (10g10 + 1). If 

there were significant differences among stations. a Student. Newman. 

Keuls (SNK) Kultiple Range Test (Sokal and Rohlf. 1969) was applied to the 

data. However. this was done only for those sampling dates which had 

replicate samples for every station. 

To examine trends in the enumeration data. the data were 

transformed (10g10 + 1) and pooled by years and by stations. Two-way 

analyses of variance Were done on these pooled data sets with station and 
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time (both year and month) as the variables. Means were further compared

Fusing an SNK multiple range test. When cyanophytes were not found at all

stations for which substrates were recovered, the station which had no

r cyanophytes in any replicate substrate was dropped from the analyses.

This was done to avoid distorting the ANOVA with "no variance" data.

FSimilarity of periphytic communities among stations was

F' determined using a two-step approach. Sorenson's Quotient of Similarity,

SQS (NcCain, 1975), was calculated to determine similarities based solely

on presence/absence of genera (qualitative characteristics of community

composition). A percentage similarity (PS) index (Pielou. 1975) was

F' calculated, but was based on both qualitative and quantitative

rcharacteristics of community structure. In both cases, values of 70

percent or greater were assumed to show similarity.

F' SQS was calculated as follows:

SQS = [2s/(x + y)1(l00)

F' where, x = number of taxa at station x

y = number of taxa at station y

s = number of taxa in common between stations x and y

FPercentage similarity index was calculated as follows:

PS = 200Z!=l min Pix, P1 y)

Fwhere, Pix and PiY are the quantities of genus i at

stations X and Y as proportions of the quantities of all

s genera at the two stations combined.

rIf comparisons between two locations provided low SQS and PS

values, the communities were considered different. If SQS was high but PS

rlow, communities were composed of similar genera but differed either in

r
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time (both year and month) as the variables. Keans were further compared 

using an SNK multiple range test. When cyanophyte8 were not found at all 

stations for which substrates were recovered, the station which had no 

cyanophytes in any replicate substrate was dropped from the analyses. 

This was done to avoid distorting the ANOVA with "no variance ll data. 

Similarity of peripbytic communities among stations was 

determined using a two-step approach. Sorenson's Quotient of Similarity, 

SQS (Kceain, 1975), was calculated to determine similarities based solely 

on presence/absence of genera (qualitative characteristics of community 

composition). A percentage similarity (PS) index (Pielou, 1975) was 

calculated, but was based on both qualitative and quantitative 

characteristics of community strueture. In both eases, values of 70 

percent or greater were assumed to show similari ty. 

SQS was calculated as follows: 

SQS = [2s/(x + y»)(lOO) 

where, x = number of taxa at station x 

y = number of taxa at station y 

s = number of taxa in common between stations x and y 

Percentage similarity index was calculated as follows: 

PS = 200E:=1 min PiX' PiY) 

where, PiX and Piy are the quantities of genus i at 

stations X and Y 8S proportions of the quantities of all 

s genera at the two stations combined. 

If comparisons between two locations provided low SQS and PS 

values, tbe communities were considered different. If SQS was high but PS 

low, communities were composed of similar genera but differed either in 
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absolute cell density or in relative abundance of genera present. When

SQS was low and PS high, communities were still considered similar because

the low SQS probably was related to random occurrence of rare genera which

affects SQS much more than PS. If both coefffcients were high,

communities were similar in generic composition, relative abundance of

genera present, and absolute cell number.

Correlation. coefficients (Snedecor andCochran, 1967) were

calculated on untransformed data to test for possible relationships

between total abundance and selected chemical and physical parameters.

6.2 Results and Discussion

High flow conditions, floating debris, or vandalism caused loss

of substrates or entire samplers. Listed in table 6-1 are the sampling

dates and locations when entire samplers for a particular analyses were

lost.

Community Structure--During the 1974 through 1985 preoperational

monitoring period, a total of 61 periphyton taxa was found in the vicinity

of WBN. The temporal, spatial, and abundance information on the 23

chlorophyte, 26 chrysophyte, 8 cyanophyte, 3 euglenophyte, and 2

pyrrhophyte taxa found are presented in Appendix 6-A. The mean abundance,

standard deviation, and coefficient of variation by periphyton group is

given in Appendix 6-B. Of these 61 genera, 20 were found only once during

the preoperational monitoring study through 1985. These 20 genera are

listed in table 6-2. Host of these genera are planktonic forms which

probably became entrapped in the filamentous algal periphyton, a common

phenomenon.
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I Nine genera were dominant during the study period. These genera

r and the percentage of the 101 sample sets in which they were dominant are

shown below.

Division Genus Percentage

Chlorophyta Stigeoclonium 33

Chrysophyta Achnanthes 36
Cocconeis 1
Cymbella 4
Diatoms 8
Gomphonema 7
Kelosira 5
Navicula 5

Cyanophyta Lyngbya 1

The total number of taxa by location is presented in table 6-3.

For the first and last quarters of the sampling year, February and

December, number of genera was low at all stations except TRH 496.5. For

the February quarter at TRN 496.5, the number of genera increased.

Correlation coefficients, for the number of genera present as a function

Fof time, indicate these trends (table 6-4). The number of taxa for the

remaining two quarters was not consistent, with the number increasing at

some stations (TRW 496.5 May/June and TRW 527.4 August/September) and

Fdecreasing at others (e.g., TRW 506.6 May/June).

The minimum number of taxa found at any location was seven, and

Foccurred twice at TRM 496.5 (November 1983 and December 1985) and once at

TRM 506.6 (December 1985). The maximum number of taxa was 21 at TRW 528.0

in June 1977. The May/June quarters usually contained the maximum number

F of genera encountered for all stations except TRW 496.5 (August 1982) and

TRM 529.5 (August 1982 and December 1982).

F
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Nine genera were dominant during the study period. These genera 

and the percentage of the 101 sample sets in which they were dominant are 

shown below. 

Division Genus Percentale 

Chlorophyta 

Chrysophyta 

Cyanophyta 

Stlleoclonium 

Aehnanthes 
Cocconeia 
Cymbella 
Diatoma 
Gomphonema 
Kelosira 
Navicula 

Lynlbya 

33 

36 
1 
4 
8 
1 
5 
5 

1 

The total number of taxa by location is presented in table 6-3. 

For the first and last quarters of the sampling year, February and 

December, number of genera was low at all stations except IRK 496.5. For 

the February quarter at TRK,496.5, the number of genera increased. 

Correlation coefficients, for the number of genera present as a function 

of time, indicate these trends (table 6-4). The number of taxa for the 

remaining two quarters was not consistent, with the number increasing at 

some stations (TRK 496.5 Kay/June and TRK 521.4 August/September) and 

decreasing at others (e.g., TRK 506.6 Kay/June). 

The minimum number of taxa found at any location was seven, and 

occurred twice at TRK 496.5 (November 1983 and December 1985) and once at 

TRK 506.6 (December 1985). The maximum number of taxa was 21 at TRK 528.0 

in June 1917. The Kay/June quarters usually contained the maximum number 

of genera encountered for all stati~ns except IRK 496.5 (August 1982) and 

TRK 529.5 (August 1982 and December 1982). 
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When conmunity structure for each quarter was compared using only

SQS (table 6-5), frequency of similarity was high among stations, ranging

from 81 percent in 1976 and 1982 to 100 percent in 1975 and 1984. When

both number of taxa and abundance were considered, PS (table 6-5), the

frequency of similarity was lower, ranging from only 15 percent in 1982 to

70 percent in 1974 and 1975. The PS values decreased from 1974 to 1982,

then began to rise with 1985 having the second highest PS values. The

three upstream stations, TRPs 529.5, 528.0, and 527.4, usually had higher

PS values than the lower three stations. This may be caused by the close

proximity of these stations to each other and to Watts Bar Dam as well as

the riverine habitat at these stations. This pattern was similar for the

SQS values but was not as consistent.

SQS values varied from a low of 60 percent in November 1983 (TRM

496.5 vs 527.4 and.TRM 496.5 vs 528.0) to a high of 100 percent in

February 1983 (TRM 496.5 vs 528.0) and in December 1985 (TRN 528.0 vs

529.5). The PS values ranged from an astounding low of 1 percent in

February 1983 (TRW 496.5 vs 527.4 and TRM 496.5 vs 528.0) to a peak level

of 93 percent in several quarters, May 1976 (TRW 528.0 vs 529.5), June 7

1982 (TRM 527.4 vs 529.5), May 1985 (TRW 496.5 vs 529.5 and TRW 518.0 vs

528.0). It is noteworthy that a peak SQS value occurred for the same

station comparison at which the lowest PS value occurred. The reason for

this was that exactly the same genera occurred at both stations but the

cellular abundance was 17,809 percent higher at the downstream station.

Overall, these high SQS values coupled with lower PS values show

that the communities are made up of similar genera but differ in the

abundance of these genera among stations. 7
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529.5). The PS values ranged from an astounding low of 1 percent in 

February 1983 (TRK 496.5 vs 527.4 and TRK 496.5 vs 528.0) to a peak level 

of 93 percent in several quarters. Kay 1976 (TRK 528.0 vs 529.5). June 

1982 (TRK 527.4 vs 529.5). Kay 1985 (TRK 496.5 vs 529.5 and IRK 518.0 vs 

528.0). It is noteworthy that a peak SQS value occurred for the same 

station comparison at which the lowest PS value occurred. The reason for 

this was that exactly the same genera occurred at both stations but the 

cellular abundance was 17.809 percent higher at tbe downstream station. 

Overall. these high SQS values coupled with lower PS values show 

that the communities are made up of similar genera hut dlffer in the 

abundance of these genera among stations. 
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Percentage compositions of the periphyton communities for the

21974 through 1985 sampling periods are given in table 6-6. Chrysophytes

were dominant in most quarters and at most river miles. The frequency of

r chrysophyte domination ranged from 67 percent in 1985 to 100 percent in

1974. Occasionally a typical seasonal pattern occurred with chrysophytes

7dominant in cooler months and chlorophytes in warmer months. When

chlorophytes comprised the dominant group, it was usually at TRW 506.6

and/or TRW 518.0. This occurred in June 1975, August 1976, September

r1977, Nay 1983, July 1984, May 1985, and December 1985. Chlorophytes were

the dominant group or codominant with chrysophytes at all stations in Kay

71985. The frequency of chlorophyte dominance at all sampling stations

ranged from 0 percent in 1974 and 1982 to 29 percent in 1985.

Cyanophytes were dominant only once, June 1982 at TRM 518.0, when

7the group comprised 48.4 percent of the total community. Prior to 1982,

cyanophytes were never more than 2.9 percent of the community and were

7usually less than 1 percent. In 1982, this group made up a much larger

portion of the community when it occurred, ranging from 9.1 percent to

r48.4 percent. After 1982, the cyanophytes decreased in percentage

rcomposition, but consistently occurred in the warmer months.

The dominant genera by quarter and location are presented in

7table 6-7. These dominant genera individually accounted for 21.6 percent

to 84.8 percent of the total community. Chrysophyte taxa were usually

Fdominant, with Achnanthes being dominant in 36 percent of the samples from

7' 1974 to 1985 and accounting for 29.8 percent to 84.8 percent of the total

abundance. Prior to 1982, Gomphonema and Melosira were dominant in 14

percent of the samples. Also, Diatoma was dominant in 12 percent of the

1982 to 1985 samples.
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Percentage compositions of the periphyton communities for the 

1974 through 1985 sampling periods are given in table 6-6. Chrysophytes 

were dominant in most quarters and at most river miles. The frequency of 

chrysophyte domination ranged from 67 percent in 1985 to 100 percent in 

1974. Occasionally a typical seasonal pattern occurred with chrysophytes 

dominant in cooler months and chlorophytes in warmer months. When 

chloropbytes comprised the dominant group. it was usually at TRK 506.6 

and/or TRK 518.0. This occurred in June 1975. August 1976. September 

1977. Kay 1983. July 1984. Kay 1985. and December 1985. Chlorophytes were 

the dominant group or codominant with chrysophytes at all stations in ftay 

1985. The frequency of chlorophyte dominance at all sampling stations 

ranged from a percent in 1974 and 1982 to 29 percent in 1985. 

Cyanophytes were dominant only once. June 1982 at TRK 518.0. when 

the group comprised 48.4 percent of the total community. Prior to 1982. 

cyanophytes were never more than 2.9 percent of the community and were 

usually less than 1 percent. In 1982. this group made up a much larger 

portion of the community when it occurred. ranging from 9.1 percent to 

48.4 percent. After 1982. the cyanophytes decreased in percentage 

composi.tion. but consistently occurred in the warmer months. 

The dominant genera by quarter and location are presented in 

table 6-7. rhese dominant genera individually accounted for 21.6 percent 

to 84.8 percent of the total community. Chrysophyte taxa were usually 

dominant, with Achnanthes being dominant in 36 p~rcent of the samples from 

1974 to 1985 and accounting for 29.8 percent to 84.8 percent of the total 

abundance. Prior to 1982. Gompbonema and Belosira were dominant in 14 

percent of tbe samples. Also. Diatoma was dominant in 12 percent of the 

1982 to 1985 samples. 
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When a chlorophyte genus was dominant, 33 percent of the samples

from 1974 to 1985, the genus was always the rheophilic filamentous alga,

Stigeoclonium. This alga accounted for 24.4 percent to 77.8 percent of 2
the community when it was dominant.

Only once was the periphyton community dominated by a cyanophyte

genus. LynRbya, a filamentous bluegreen alga, comprised 33.8 percent of

the total community abundance at TRM 529.5 in December 1982. Dominance of

a bluegreen genus during December was unusual. Usually, the cyanophytes

do not become abundant until water temperatures increase.

Abundance--As expected with a cyclic community like periphyton,

cell abundance varied by quarter, with the May/June quarters usually being

the highest (1974-1984). However, in 1985, the highest total abundance

for that year occurred in September. Minimum total abundance ranged from

3656 cells/cm2 (August 1982, TRM 506.6) to 212,387 cells/cm2 (June

1975, TRM 518.0). Peak abundance varied a great deal ranging from 72,322

cells/cm2 (May 1974, TRM 529.5) to 3,820,187 cells/cm2 (June 1982, TRM

506.6).

Cell abundance at TRM 506.6 was lowest in 39 percent of the

quarters surveyed. The community at TRM 527.4 was lowest in cellular

density for 25 percent of the quarters. However, the highest total

abundance in 22 percent of the quarters occurred at TRN 506.6. Also, two

other stations, TRM 496.5 and 518.0, each accounted for the highest

abundance in 22 percent of the quarters.

By year, total cell abundance was lowest in 1974 with an average

of 47,200 cells/cm2 . When monitoring was resumed in 1982, the j

periphyton total abundance peaked with a average density of 655,900
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When a chlorophyte genuB was dominant, 33 percent of the samples 

from 1914 to 1985, the genuB was always the rheophilic filamentous alga, 

Sti&eoclonium. Ihis alga accounted for 24.4 percent to 11.8 percent of 

the community when it was dominant. 

Only once was the periphyton community dominated by a cyanophyte 

genus. LYn&bya, a filamentous blue green alga. comprised 33.8 percent of 

the total community abundance at IRK 529.5 in December 1982. Dominance of 

a bluegreen genus during December was unusual. Usually, the cyanophytes 

do not become abundant until water temperatures increase. 

Abundance--As expected with a cyclic community lite periphyton. 
I 

cell abundance varied by quarter, with the Kay/June quarters usually being 

the highest (1974-1984). However. in 1985, the hlghest total abundance 

for that year occurred in September. Kinimum total abundance ranged from 

3656 ce1ls/cm2 (August 1982. IRK 506.6) to 212,387 ce1ls/cm2 (June 

1975, TRK 518.0). Peat abundance varied a great deal ranging from 72,322 

cells/cm2 (Kay 1974, IRK 529.5) to 3,820.181 cells/cm2 (June 1982, IRK 

506.6). 

Cell abundance at IRK 506.6 was lowest in 39 percent of the 

quarters surveyed. Ihe community at IRK 527.4 was lowest in cellular 

density Cor 25 percent of the quarters. However, the highest total 

abundance in 22 percent of the quarters occurred at TRK 506.6. Also, two 

other stations, TRK 496.5 and 518.0. each accounted Cor the highest 

abundance in 22 percent of the quarters. 

By year, total cell abundance was lowest In 1914 with an average 

of 47,200 eells/em'. When monitoring was resumed in 1982, the 

periphyton total abundance peaked with a average density of 655,900 
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F
cells/cm2 . Thereafter, abundance decreased through 1985 when the second

lowest average of the 1974 to 1985 study period occurred (172,500

cells/cm2 ). This same pattern was exhibited by chrysophyte abundance

with a peak abundance in 1982, averaging 416,240 cells/cm2 , and the

lowest abundance in 1974, averaging 4,563 cells/cm2 .

Chlorophyte cell abundance followed the same pattern as total and

v chrysophyte abundance. Mean abundance was 1,152 cells/cm2 in 1974 and

166,830 cells/cm2 in 1982. Chlorophyte densities declined in 1983

(99,880 cells/cm2), reached a secondary peak abundance in 1984 (116,890

cells/cm2 ), then declined in 1985 to the second lowest (average

Fchlorophyte) density of 62,440 cells/cm2 .

Cyanophyte yearly average abundance followed the same trend as

chrysophyte yearly average abundance, lowest in 1974 (337 cells/cm2 ) and

V highest in 1982 (113,680 cells/cm2 ).

Table 6-8 contains the one-way analysis of variance and SNK test

Vresults by quarter and station from 1974 to 1985. With a few exceptions,

there were no differences in total, chlorophyte, chrysophyte or cyanophyte

F, abundance among quarters from 1974 to 1977. In May 1976 cell abundance

7(total, chlorophyte, and chrysophyte) at TRM 527.4 was considerably less

than the other stations. In September 1977 there were significant

differences among stations. Chrysophyte and total abundance at TRMs

506.6, 527.4, and 528.0 was significantly lower than TRMs 496.5 andr
518.0. Total cell abundance was significantly lower at TRM 506.6, and

r chlorophyte abundance was lower at TRM 496.5.

From 1982 to 1985, significant differences among stations were

common. There were no consistent trends among stations except that the
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cells/cm2 • Thereafter, abundance decreased through 1985 when the second 

lowest average of the 1974 to 1985 study period occurred (172,500 

cells/cm2 ). This same pattern was exhibited by chrysophyte abundance 

with a peak abundance in 1982, averaging 416,240 cells/cm2 , and the 

lowest abundance in 1974, averaging 4,563 cells/em2• 

Chlorophyte cell abundance followed the same pattern as total and 

chrysopbyte abundance.· Bean abundance was 1,152 cells/em2 in 1974 and 

166.830 eells/cm2 in 1982. Chlorophyte densities declined in 1983 

(99,880 cells/cm2), reached a secondary peak abundance in 1984 (116,890 
, 

cells/cm2), then declined in 1985 to the second lowest (average 

chlorophyte) density of 62,440 cells/cm2 • 

Cyanophyte yearly average abundance followed the same trend as 

chrysophyte yearly average abundance, lowest in 1974 (337 cells/cm2) and 

highest in 1982 (113,680 cells/cm2). 

Table 6-8 contains the one-way analysis of variance and SNK test 

results by quarter and station from 1974 to 1985. With a few exceptions. 

there were no differences in total. chlorophyte, cbrysophyte or cyanophyte 

abundance among quarters from 1974 to 1977. In Hay 1976 cell abundance 

(total, chlorophyte, and chrysophyte) at IRK 527.4 was considerably less 

than the other stations. In September 1977 there were significant 

differences among stations. Chrysophyte and total abundance at TRKs 

506.6. 527.4, and 528.0 was significantly lower than TRKs 496.5 and 

518.0. Total cell abundance was significantly lower at TRK 506.6, and 

chlorophyte abundance was lower at IRK 496.5. 

From 1982 to 1985, significant differences among stations were 

common. There were no consistent trends among stations except that the 
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total abundance at TRW 506.6 was significantly lower than other stations

for 5 out of 15 quarters. This was also true to some extent for total

abundance at TRM 529.5 (4 out of 15 quarters). Because chrysophytes were

usually the most abundant group, similarities or differences in the total

abundance among stations were usually the same as those for chrysophytes.

Table 6-9 presents the results of two-way analysis of variance

and SN3 tests on cell abundance pooled by quarter. As in the one-way

ANOVAs, the station or year similarities (or differences) in total

abundance followed patterns for chrysophytes. Significant differences in

abundance by year for each quarter were common. Also, abundance by

station was usually significantly different and yielded no consistent

trends of similarity, ranking, or difference.

When the data were pooled by year and subjected to two-way ANOVAs

and SNK tests, total abundance by year was significantly different (table

6-10). Cyanophyte abundance for 1974 through 1977 was not significantly

different. Cyanophyte abundance for 1985 was significantly different than

that in 1974 through 1977 and in 1982 through 1984. Abundance in 1985 was

higher than 1974-1977 but less than 1982-1984. This reflects a trend

found in other TVA reservoirs for bluegreen algae, i.e., an increase in

blue-green algal abundance since the late 1970s, peaking in 1982 through

1983, and followed by a dramatic decline in 1984 and 1985.

Total periphyton and chlorophyte abundance at the station

immediately below the plant discharge, TRW 527.4, was significantly lower

than other stations (table 6-10) abundance. Chrysophyte abundance at this

station was also lower than other stations, except for TRW 529.5.
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total abundance at TRK 506.6 was significantly lower than other stations 

tor 5 out ot 15 Quarters. This was also true to some extent for total 

abundance at TRK 529.5 (4 out of 15 Quarters). Because chrysophytes were 

usually the most abundant group. similarities or differences in the total 

abundance among stations were usually the same as those for chrysophytes. 

Table 6-9 presents the results of two-way analysis of variance 

and SKI tests on cell abundance pooled by Quarter. As in the one-way 

ANOVAs. the station or year similarities (or differences) in total 

abundance followed patterns for chrysophytes. Significant differences in 

abundance by year for each Quarter were common. Also. abundance by 

station was usually significantly different and yielded no consistent 

trends of similarity.' ranking, or difference. 

When the data were pooled by year and subjected to two-way !NOVAs 

and SKR tests, total abundance by year was significantly different (table 

6-10). Cyanophyte abundance for 1974 through 1977 was not significantly 

different. Cyanophyte abundance for 1985 was significantly different than 

that in 1974 through 1977 and in 1982 through 1984. Abundance in 1985 was 

higher than 1974-1977 but less than 1982-1984. This reflects a trend 

found in other TVA reservoirs tor blue green algae. i.e., an increase in 

blue-green algal abundance since the late 1970s, peaking in 1982 through 

1983, and followed by a dramatic decline in 1984 and 1985. 

Total periphyton and chlorophyte abundance at the station 

immediately below the plant discharge. IRK 527.4. was significantly lower 

than other stations (table 6-10) abundance. Chrysophyte abundance at this 

station was also lower than other stations. except for TRK 529.5. 
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r
K Total abundance data compared with physical and chemical data

revealed few relationships (table 6-11). However, a relatively strong

inverse ralationship between river flow and total abundance was noted.

KThis might be expected since higher flows can decrease the ability of some

periphyton to adhere to a substrate and may increase abrasion of existing
~colonizing forms.

KAutotrophic Indices--Chlorophyll a, the primary photosynthetic

pigment for green plants, is useful as an index of the productivity of the

periphyton conmunity. The ratio of ash-free dry weight to chlorophyll,

i.e., autotrophic index (AI), has been used to indicate periphyton

K community structure (Weitzel 1971). Additionally, it has been used to

p indicate changes in the ratio of the primary producing portion

(autotrophic) to the consuming portion (heterotrophic) of the community in

Krelation to environmental perturbations. Theoretically, an organic influx

to the system will shift the comnunity from a producing (autotrophic)

K phase to a consumptive (heterotrophic) phase. causing an increase in the

p AI. Normal AI values range from 50 to 200 with larger values generally

assumed to indicate declining or poor water quality (Standard Methods,

K1985). However, a problem with this index is the presence of nonviable

organic material. Large amounts, which may be normal for the community in

F a particular location, will increase the amount of ash-free dry weight,

thereby, greatly increasing the AI value (Grzenda and Brehener 1960).

Chlorophyll a degrades into several by-products, the major one

pbeing phaeophytin a. Because phaeophytin a abosorbs in the same spectral

region as chlorophyll a, the concentration of chlorophyll a can be

Koverestimated, if not corrected. Additionally, the ratio of chlorophyll a
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Total abundance data compared with physical and chemical data 

revealed few relationships (table 6-11). However, a relatively strong 

inverse ralationship between river flow and total abundance was noted. 

This might be expected since higher flows can decrease the ability of some 

periphyton to adhere to a substrate and may increase abrasion of existing 

colonizing forms. 

Autotrophic Indices--Chlorophyll !, the primary photosynthetic 

pigment for green plants, is useful as an index of the productivity of the 

periphyton community. The ratio of ash-free dry weight to chlorophyll, 

i.e., autotrophic index (AI), has been used to indicate periphyton 

community structure (Weitzel 1971). Additionally, it has been used to 

indicate changes in the ratio of the primary producing portion 

(autotrophic) to the consuming portion (heterotrophic) of the community in 

relation to environmental perturbations. Theoretically, an organic influx 

to the system will shift the community from a producing (autotrophic) 

phase to a consumptive (heterotrophic) phase, causing an increase in the 

AI. Normal AI values range from 50 to 200 with larger values generally 

assumed to indicate declining or poor water Quality (Standard ftethods, 

1985). However, a problem with this index is the presence of nonviable 

organic material. Large amounts, which may be normal for the community in 

a particular location, will increase the amount of ash-free dry weight, 

thereby, greatly increasing the AI value (Grzenda and Brehener 1960). 

Chlorophyll! degrades into several by-products, the major one 

being phaeophytin!. Because phaeophytin ! abo8orbs in the same spectral 

region as chlorophyll !, the concentration of chlorophyll ! can be 

overestimated, if not corrected. Additionally, the ratio of chlorophyll! 
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to phaeophytin a can be useful in assessing the health of the community. '

These corrected values were calculated and are presented with the other

autotrophic index data. 7
The ash-free organic weight (AFOW) and phytopigment values for

individual samples are in Appendix 6-C. Mean values for each sampling

location by sampling dates for AFOW, corrected chlorophyll a, AW's and

phaoophytin indices are in Appendix 6-D.

Results of the one-way ANOVAs and SNI multiple range tests for

mean corrected chlorophyll a concentrations and ash-free organic weight

data are presented in table 6-8. During 1976 through 1985, there were no

significant differences in both corrected chlorophyll a concentrations and

AFOW in 4 quarters (20 percent) out of the 20 quarters for which data

available. Most of the data similarity occurred in 1983 (a low river flow

year) when 3 of the 4 quarters had no significant differences among

stations. All stations were significantly different from each other in 2

quarters (10 percent). In the remainder of cases, there were station

differences but there were no consistent trend among stations.

Mean corrected chlorophyll a concentrations were lowest in 1977,

ranging from 1.5 to 68.3 mg/m 2 , and highest in 1983, varying from 0.2 to

147.8 mg/m 2 (table 6-12 and figure 6-1). The minimum value for each

year usually occurred at one of the two stations upstream of WBN, while

the maximum value usually occurred at TRN 518.0 (3 out of 6 years) or TRE

527.4 (2 out of 6 years). However, when the minimum/maximum station means

for each quarter are reviewed, the trend is different. The stations above

WBN were lowest in 33 percent of the quarters. One station, TRW 506.6,

had the minimum station mean in 50 percent of the quarters studied. This
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Rean corrected chlorophyll! concentrations were lowest in 1977, 

ranging from 1.5 to 68.3 mg/m2. and highest in 1983. varying from 0.2 to 

147.8 mg/m2 (table 6-12 and figure 6-1). The minimum value for each 

year usually occurred at one of the two stations upstream of WBN. while 

the mazimum value usually occurred at TIK 518.0 (3 out of 6 years) or TRK 

527.4 (2 out of 6 years). However. when tbe minimum/mazimum station means 

for each guarter are reviewed, the trend is different. The stations above 

WBN were lowest in 33 percent of the quarters. One station. IRK 506.6, 

had the minimum station mean in 50 percent of the quarters studied. This 
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station, together with TRM 496.5, accounted for 66 percent of the minimum

rstation mean corrected chlorophyll a concentrations, 1976 through 1985.

The phytopigment concentrations did not follow the same trend as abundance

for the periphyton communities.

From 1976 through 1982, the year of peak abundance, the AFOW data

followed the same trends as corrected chlorophyll a concentrations with

lowest yearly mean values in 1977. Thereafter, there was an inverse

relationship between the two parameters. AFOW values ranged from 686 to

F5,974 mg/m 2 in 1977, the year with lowest mean values. In 1985 the mean

AFOW values were highest, ranging from 186 to 494,173 mg/M 2 . The yearly

r minimum mean values occurred at TRW 528.0 for three of the six years while

the yearly maximum mean values occurred at TRW 518.0 in five of the six

years studied.

FWhen the station mean AFOW values by quarter (Appendix 6-D) are

examined, the station at TRW 506.6 had the minimum value in 45 percent (9

rout of 20) of the quarters studied. This station together with TRM 496.5

had the minimum station mean values in 70 percent (14 out of 20) of the

quarters. The periphyton comnunities at TRW 518.0 had the maximum AFOW

Fvalues in 10 of the 20 quarters studied (50 percent). The maximum and

minumwm trend found for AFOW values were the same as that for corrected

r chlorophyll a.

During this study there was a continual increase in the

F autotrophic indices from 1976, when mean AI values were lowest (ranging

Ffrom 124 to 590), to the peak year, 1985 (25 to 8,088). This continual

rise in AI values over the years has been documented in Guntersville

F" Reservoir, another TVA reservoir (TVA, 1985). The yearly minimum values
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station, together with TRK 496.5, accounted for 66 percent of the minimum 

station mean corrected chlorophyll! concentrations, 1976 through 1985. 

The phytopigment concentrations did not follow the same trend as abundance 

for the peripbyton communities. 

From 1976 through 1982, the year of peak abundance, the AFOW data 

followed the same trends as corrected chlorophyll! concentrations with 

lowest yearly mean values in 1977. Thereafter, there was an inverse 

relationship between the two parameters. AFOW values ranged from 686 to 

5.974 ms/m2 in 1977. the year with lowest mean values. In 1985 tbe mean 

AFOW values were highest, ranging from 186 to 494,173 mg/m2. The yearly 

minimum mean values occurred at TRK 528.0 for three of tbe six years while 

the yearly maximum mean values occurred at TRK 518.0 in five of the six 

years studied. 

When the station mean AFOW values by quarter (Appendix 6-D) are 

examined, the station at IRK 506.6 had the minimum value in 45 percent (9 

out of 20) of the Quarters studied. Tbis station togetber witb TRK 496.5 

had the minimum station mean values in 70 percent (14 out of 20) of the 

quarters. The periphyton communities at IRK 518.0 had the maximum AFOW 

values in 10 of the 20 Quarters studied (50 percent). The maximum and 

minumum trend found for AFOW values were the same as that for corrected 

chlorophyll !. 

During this study there was a continual increase in the 

autotrophic indices from 1976, when mean AI values were lowest (ranging 

from 124 to 590). to the peak year, 1985 (25 to 8,088). Tbis continual 

rise in AI values over the years has been documented in Guntersville 

Reservoir, another TVA reservoir (TVA, 1985). The yearly minimum values' 
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occurred at TRM 527.4 in three of the six years studied. There was no

consistent trend for the yearly maximum values.

The minimum/maximum station means for AI values by quarter did

not exhibit trends as strong as the AFOW or chlorophyll a data.

Periphyton AI values were lowest at TREs 496.5 and 527.4 each in 6 of the

20 quarters studied (30 percent). The Al values at TRM 529.5 were highest

in 6 of the 20 quarters studied; and together with TiM 528.0, the other

station above WBN, were highest in 10 of the 20 quarters.

The phaeophytin index (PI) values, a ratio of chlorophyll a to

phaeophytin !. were lowest in 1976, with station means ranging from 1.13

to 1.47. PI values for the study period peaked in 1977, ranging from 1.42

to 1.66. There were several station means in 1977 which were above 1.70,

although out of theoretical range, still indicate healthy periphyton

comnmunities. After 1977, PI values decreased somewhat but remained fairly

constant throughout the rest of the study. Generally, higher AI and PI

values indicate a shift to more heterotrophic growth.

6.3 Summary and Conclusions

Artificial substrates were used to monitor the periphyton

community in the vicinity of WBN from 1973 to 1977, then resumed from 1982

through 1985. A total of 61 periphyton taxa was identified which included

23 chlorophyte genera, 26 chrysophyte genera, 8 cyanophyte genera, 3

euglenophyte genera, and 2 pyrrhophyte genera. Of these 61 genera, 20

were found only once during the study. Most of these 20 genera were

planktonic forms which probably became entrapped in the periphyton

1.98

occurred at TIK 527.4 in three of tbe six years studied. There was no 

consistent trend for the yearly maximum values. 

The minimum/maximum station means for AI values by quarter did 
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values indicate a sbift to more heterotropbic growth. 

6.3 Summary and Conclusions 

Artificial substrates were used to monitor the periphyton 

community in the vicinity of WBN from 1973 to 1977, then resumed from 1982 

through 1985. A total of 61 periphyton taxa was identified wbicb included 

23 cbloropbyte genera, 26 cbrysopbyte genera, 8 cyanophyte genera, 3 

euglenophyte genera, and 2 pyrrbopbyte genera. Of these 61 genera, 20 

were found only once during tbe study. Kost of these 20 genera were 

planktonic forms which probably became entrapped in tbe periphyton 
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F' community. Of the remaining 41 genera, nine were dominant in the

Fperiphyton community on one or more occasions. Two rheophilic genera,

Stigeoclonium, a chlorophyte, and Achnanthes, a diatom, were dominant in

F 69 percent of the samples. These two genera typically are dominant in

other TVA reservoirs. A cyanophyte genus, Lyngbya, was dominant only once

rin the entire study, June 1982. The number of genera found at any

Flocation ranged from a minimum of 7 to a maximum of 21. The December

quarter usually had the fewest taxa and the May/June quarter usually had

F' the highest number of taxa.

Throughout the study period, genera comprising the community

F' structure were usually similar at all stations. The frequency of

Fsimilarity (Sorenson's Quotient) ranged from 81 percent of the station

comparisons in 1976 and 1982 to 100 percent in 1975 and 1984. However,

Fthis high degree of similarity decreased when both taxa and abundance were

considered. The three stations closest to WBN and Watts Bar Dam, TR~s

529.5, 528.0, and 527.4, usually were more similar in community structure

F' than the lower stations, TRMs 496.5, 506, and 518. Overall, communities

among stations were composed of similar genera but differed in abundance.

r As expected, total cell abundance varied by quarter, with the

May/June quarters usually the highest. By year, total abundance was

Flowest in 1974 with an average of 47,200 cells/cm2 . Abundance increased

F' in 1975 to an average of 299,000 cells/cm2 . Thereafter, it decreased

through 1977. When monitoring was resumed in 1982, periphyton total cell

F abundance peaked with an average density of 655,900 cells/cm2 . This

same pattern of abundance was exhibited by separate taxa, particularly

chrysophytes, chlorophytes, and cyanophytes.
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community. DC the remaining 41 genera. nine were dominant in the 

periphyton community on one or more occasions. Two rheophllic lenera, 

Sti&eoclonium, a chlorophyte, and Achnanthes, a diatom, were dominant in 

69 percent of the samples. These two genera typically are dominant in 

other TVA reservoirs. A cyanophyte genus, Lxngbxa, was dominant only once 

in the entire study, June 1982. The number of genera found at any 

location ranged Crom a minimum of 7 to a maximum of 21. The December 

quarter usually had the fewest taxa and the "ay/June quarter usually had 

the highest number of taxa. 

Throughout the study period, genera comprising the community 

structure were usually similar at all stationa. The frequency of 

similarity (Sorenson's Quotient) ranged from 81 percent of the station 

comparisons in 1976 and 1982 to 100 percent in 1975 and 1984. However. 

this high degree of similarity decreased when both taxa and abundance were 

considered. The three stations closest to WBN and Watta Bar Dam. TRKa 

529.5, 528.0, and 527.4, usually were more similar in community structure 

than the lower stations, TR!s 496.5, 506. and 518. Overall. communities 

among stations were composed of similar genera but differed in abundance. 

As expected, total cell abundance varied by quarter, with the 

Kay/June quarters usually the highest. By year, total abundance was 

lowest in 1974 with an average of 47,200 cells/cm2. Abundance increased 

in 1975 to an average of 299,000 cells/tm2• Thereafter, it decreased 

through 1977. Wben monitoring was resumed in 1982, periphyton total cell 

abundance peaked with an average density of 655,900 cel1s/tm2 • This 

same pattern of abundance was exhibited by separate taxa, particularly 

chrysophytes, chlorophytes, and cyanopbytes. 
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With few exceptions, there were no differences in total cell

abundance among stations from 1974 to 1977. However, from 1982 through

1985, total abundance at TRW 506.6 and TRN 529.5 tended to be lower than

other stations but no consistent trends were established. Abundance data

did not correlate strongly with physical or chemical data except that a

relatively strong inverse relationship to river flow was noted.

Corrected chlorophyll a concentrations were lowest in 1977, and

highest in 1983. Ash free dry weight (AFOW) followed the same trend

through 1982, then an inverse relation between the two parameters

occurred. Both chlorophyll a and AFOW varied widely by quarter and

station. Autotrophic index (Al) values, derived from these parameters,

continually increased from 1976 through 1985 (124 to 590 and 25 to 8,088,

respectively). Phaeophyton index (PI) values were lowest in 1976, station

means ranging from 1.13 to 1.47, and highest in 1977, range of means 1.42

to 1.66. After 1977, PI values decreased slightly and remained fairly

constant through 1985.

Generally, preoperational monitoring results indicated that the

periphyton community In the vicinity of WBN is typical of mainstream

reservoirs on the Tennessee River; however, the relatively high AI and PI

values indicate a shift to more heterotrophic growth.
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With few exceptions, there were no differences in total cell 

abundance among stations from 1974 to 1977. However. from 1982 through 

1985, total abundance at TRK 506.6 and TiM 529.5 tended to be lower than 

other stations but no consistent trends were established. Abundance data 

did not correlate strongly with physical or chemical data except that a 

relatively strong inverse relationship to river flow was noted. 

Corrected chlorophyll! concentrations were lowest in 1977, and 

highest in 1983. Ash free dry weight (AFOW) followed the same trend 

through 1982, then an inverse relation between the two parameters 

occurred. 80th chlorophyll ! and AFOW varied widely by Quarter and 

station. Autotrophic index (AI) values, derived from these parameters, 

continually increased from 1976 through 1985 (124 to 590 and 25 to 8,088, 

respectively). Pbaeophyton index (PI) values were lowest in 1976, station 

means ranging from 1.13 to 1.47, and highest in 1977, range of means 1.42 

to 1.66. After 1977, PI values decreased slightly and remained fairly 

constant through 1985. 

Generally, preoperational monitoring results indicated that the 

periphyton community in the vicinity of waN is typical of mainstream 

reservoirs on the Tennessee River; however, the relatively high AI and PI 

values indicate a shift to more heterotrophic growth. 
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F,
Table 6-1. Sampling Dates and Locations Where Entire Periphyton Samplers

Were Lost, Watts Bar Nuclear Plant, Chickamauga Reservoir.

DATE

August 1975
August 1976
June 1977
September 1977
December 1977
June 1982
December 1982
February 1983
May 1983
September 1983
November 1983
February 1984
July 1984
September 1984
December 1984
March 1985
September 1985

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.5

ID, AI* ID, AI ID, AI ID, AI
ID, AI

ID, AI

ID, AI ID, Al ID, AI
ID, AI

ID, AI ID, AIAl
ID, AI

ID, AI

ID, AI

ID, AI

ID, AI
ID, AI

ID, AI

ID, AI ID, AI ID, AI

ID, AI ID, AI
ID, AI ID, AI ID, AI

ID, AI
ID, AI

ID, AI
ID, AI

ID, AI ID, AI ID. AI
ID, AI

ID, AI
ID, Al

*ID = Slides for algal identification and enumeration.
AI = Slides for autotrophic index analysis.

201

r 
l 

r 
r 
r 
f."'I 

I 

i 
r 
~ 
l 

r 
r 
r 
r 
r 
r r 

r 
r 
r 
r 
i 

r 

Table 6-1. Sampling Dates and Locations Where Intire Periphyton Samplers 
Were I.ost, Watts Bar Nuclear Plant, Chickamauga Reservoir. 

TINNISSIE RIVER KILl 
DATI 496.5 506.6 518.0 527.4 528.0 529.5 

August 1975 10, AI* 10, AI 10, AI 10, AI 10, AI 
August 1976 10, AI 
June 1977 10, AI 10, AI 10, AI 
September 1977 10, AI 
December 1977 AI ID, AI 10, AI 
June 1982 10, AI 
December 1982 10, AI 10, AI 10, AI 10, AI 
February 1983 10, AI 10, AI 
Kay 1983 10, AI 10, AI 10, AI 10, AI 
September 1983 10, AI 10, AI 10, AI 10. AI 
November 1983 10. AI 
February 1984 10, AI 
July 1984 10, AI 10. AI ID. AI 
September 1984 10. AI 
December 1984 10, AI 
Karch 1985 10. AI 10. AI 
September 1985 10. AI 

*10 = Slides for algal identification and enumeration. 
AI = Slldes for autotrophic index analysis. 
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Table 6-2. List of Periphyton Genera Which Occurred Only Once During
Preoperational Monitoring, Watts Bar Nuclear Plant,
Chickamauga Reservoir, 1974-1985.

Division

Chlorophyta

Chrysophyta

Cyanophyta

Location
(Tennessee River Mile)Genus

Closterium
Draparnaldia
Kirchneriella
Nicractiniwn
Protoderma
Schroederia
Spirogyra
Tetraspora

Cwaatoyleura
Nallomonas
Neridion
Rhizosolenia
Rhoicosphenia

Anacystis
Chroococcus
Oscillatoria (spiral)
Phormidium

Date

MAY
MAY
JUN
AUG
AUG
MAY
SEP
MAY

FEB
MAR
FEB
SEP
JUN

JUN
DEC
JUN
MAY

76
74
77
82
82
85
77
74

84
85
83
84
77

77
77
82
74

506.6
506.6,
528.0
518.0
496.5
527.4
518.0
518.0

518.0
529.5
496.5,
506.6
518.0,

518.0, 527.4, 529.5

518.0, 527.4, 528.0

527.4

518.0, 528.0
506.6
518.0
506.6, 518.0, 527.4. 528.0
529.5

Euglenophyta

Pyrrhophyta

Trachelomonas

Glenodinium
GMnodinium

AUG 76

DEC 77
MAY 76

518.0

518.0, 527.4
529.5

v1

-7

table 6-2. List of Peripbyton Genera Whicb Oceurred Only Onee During 
Preoperational Konitoring, Watts Bar Nuelear Plant, 
Chiekamauga Reservoir, 1974-1985. 

Location 
Division Genus Date (tennessee River Kile) 

Chlorophyta Closterium IlAY 76 506.6 
Dra2arna1dia IlAY 74 506.6, 518.0, 527.4, 529.5 
Kircbnariella JON 77 528.0 
Kicractinium AUG 82 518.0 
Protoderma AUG 82 496.5 
Scbroederia IlAY 85 527.4 
Sl!irollra SSP 17 518.0 
tetraspora IlAY 74 518.0 

CbrY80pbyta Cmato21eura FEB 84 518.0 
Kallomonas lIAR 85 529.5 
KeridioD FEB 83 496.5, 518.0, 527.4. 528.0 
Rhizo801enia SSP 84 506.6 
Rhoico81!henia JUN 77 518.0, 527.4 

Cyanophyta Anaclltia JUN 17 518.0. 528.0 
CbroococcUI DEC 17 506.6 
Oscil1atoria (spiral) JON 82 518.0 
Pbormidium IlAY 74 506.6, 518.0, 527.4, 528.0 

529.5 

Euglenopbyta Trache1omon&8 AUG 76 518.0 

Pyrrbopbyta Glenodinium DEC 77 518.0, 527.4 
GYlbDodinium IlAY 76 529.5 
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F Table 6-3. Number of Periphyton Taxa at Each Station and Number of Periphyton Taxa
in Common Between Stations During Preoperational Monitoring from 1974 to
1985, Watts Bar Nuclear Plant, Chickamauga Reservoir.

Date

Nay 1974

August 1974

June 1975

Station
(TRM)

Number of
Taxa at
Station

Number of Taza Common Between Stations
TRM TRM TRM TEN TRM TRM

496.5 506.6 518.0 527.4 528.0 529.5

May 1976

August 1976

June 1977

506.6
518.0
527.4
528.0
529.5

506.6
518.0
527.4
528.0
529.5

506.6
518.0
527.4
528.0
529.5

506.6
518.0
527.4
528.0
529.5

506.6
518.0
527.4
529.5

518.0
527.4
528.0

496.5
506.6
518.0
527.4
528.0

17
14
19
10
14

13
8

12
14
14

17
14
15
15
16

20
20
15
19
16

17
17
15
13

16
19
21

12
10
15
10
10

8 9
7

12 15
12

12 12
12

10
10
10

11
8

10

13
11
12

12
11
13
10

9
8

10
13

13
13
13
13

14
14
12
13

11
10
11

15 10
14

13
15
12

13 14
12

14 14
16

September 1977 9 11
9

9
8

10

8
7
9
7

20,';

r 
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r Tabla 6-3. Numbar of Pariphyton Taxa at Each Station and Number of Pariphyton Taxa 
in Common Between Stations During Preoperational "onitoring from 1974 to 

.r 1985 •. Watts Bar Nuclear Plant. Chickamauga Reservoir . 

Number of Number of Tala Common Between Stations 
Station Taxa at IRK TRK TM TRK TRK TRK 

r Date (TO) Station ill..:i ill..:.! 518.0 527.4 528.0 529.5 

"ay 1974 506.6 17 12 15 10 12 

r 518.0 14 12 10 11 
527.4 19 10 13 
528.0 10 10 

r 529.5 14 

August 1974 506.6 13 8 9 11 9 
518.0 8 7 8 8 

i 527.4 12 10 10 
~ 528.0 14 13 

529.5 14 

r June 1975 506.6 17 12 12 13 13 
518.0 14 12 11 13 

r 527.4 15 12 13 
528.0 15 13 

t 529.5 16 

P' "ay 1976 506.6 20 15 10 13 14 
t 518.0 20 14 15 14 

527.4 15 12 12 

r 528.0 19 13 
529.5 16 

r August 1976 506.6 .17 13 14 11 
518.0 17 12 10 
527.4 15 11 
529.5 13 

~ 

I June 1977 518.0 16 14 14 
527.4 19 16 

r 528.0 21 

September 1977 496.5 12 9 11 9 8 

f 
506.6 10 9 8 7 
518.0 15 10 9 
527.4 10 7 
528.0 10 

r+ 
\ 

r 
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r" 20;, 
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Table 6-3 (Continued)

Date

December 1977

June 1982

August 1982

December 1982

February 1983

May 1983

September 1983

November 1983

Station
(TIM)

496.5
506.6
518.0
527.4

506.6
518.0
527.4
528.0
529.5

496.5
506.6
518.0
527.4
528.0
529.5

496.5
529.5

496.5
518.0
527.4
528.0

506.6
518.0

506.6
529.5

496.5
518.0
527.4
528.0
529.5

Number of
Taxa at
Station

Number of
TRW TRW

496.5 506.6

Taxa Commor
TRW

518.0

i Between
TRW

527.4

12
15
17
15

20
19
19
18
15

20
11
18
15
15
20

13
20

12
15
15
12

10 9
12

9
11
13

17 18
18

16
16
17

15
9

15
14

10 16
10

Stations
TRM TRW

528.0 529.5

14
9

14

14
14
14
13

17
10
16
15
15

12

12 11
14

12
12
11

9
13

8

13 11
15

7
14
13
13
11

7 6 6
12 12

11

6
11
10
11 '2
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Table 6-3 (Continued) l 
Number of Number of Iala Common Between Stations 

Station Iaxa at IRK IRK IRK IRK TRK IRlI 1 Date (TRlI) Station ili:.1 506.6 518.0 527.4 .528.0 529.5 

December 1977 496.5 12 10 9 9 

1 506.6 15 12 11 
518.0 17 13 
527.4 15 

l 
June 1982 506.6 20 17 18 16 14 J 

518.0 19 18 16 14 
527.4 19 17 14 l 528.0 18 13 
529.5 15 

August 1982 496.5 20 10 16 14 15 17 l 
506.6 11 10 9 9 10 
518.0 18 14 15 16 
527.4 15 14 IS l 528.0 15 15 
529.5 20 

December 1982 496.5 13 12 
j 

J 
529.5 20 

February 1983 496.5 12 12 11 12 
9 
. J 

518.0 15 14 12 
521.4 15 11 
528.0 12 ] 

Kay 1983 506.6 9 8 
518.0 13 l 

September 1983 506.6 13 11 
529.5 15 '1'>11 

November 1983 496.5 1 1 6 6 6 I 
518.0 14 12 12 11 
521.4 13 11 10 1 
528.0 13 11 J 

529.5 11 
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Table 6-3 (Continued)

Date

February 1984L

Station
(TRM)

506.6
518.0
527.4
528.0
529.5

Number of
Taxa at
Station

Number of Taxa Commor
TRW TRM TMl

496.5 506.6 518.0

rl Between Stations
TRM TRW TRW

527.4 528.0 529.5

July 1984

r

r
September 1984

December 1984

March 1985

may 1985

September 1985

496.5
506.6
518.0

496.5
506.6
518.0
527.4
528.0

496.5
506.6
527.4
528.0
529.5

496.5
506.6
528.0
529.5

496.5
506.6
518.0
527.4
528.0
529.5

496.5
506.6
518.0
527.4
528.0

10
14
14
12
11

8
13
10

11
13
13
16
14

11
12
11
14
13

13
9

10
9

13
10
13
19
14
14

13
12
16
16
13

8 8
10

10 10
12

10
11
11

11 11
12

11
12
12

11
12
12
13

11
12
11

9
10
11-
10

11 10
11

8 8
9

11
11

10
13

7
7
8

13
9

11
14
12

9 11
10

13
10
13
14

13
12
15

11
9

12
14

12 13
12

12
11
13
13
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I Table 6-3 (Continued) 

r Number of Number or Taxa Common Between Stations 
Station Tua at TRK IRK IRK TRK IRK IRK 

Date lTM! Statlon 496.5 506.6 518.0 527.4 528.0 529.5 

r February 1984 506.6 10 10 10 10 9 
518.0 14 12 11 10 
527.4 14 11 1l~ 

f~ 528.0 12 10 
529.5 11 

.1'l'i\ July 1984 496.5 8 8 8 
506.6 13 10 
518.0 10 

r September 1984 496.5 1l 11 1l 1l 11 
506.6 13 12 12 12 
518.0 13 12 12 r 527.4 16 13 
528.0 14 

~ December 1984 496.5 11 11 10 1l 11 
506.6 12 11 12 11 
527.4 11 11 10 
528.0 14. 13 

(1"'" 529.5 13 I 
l 

Karch 1985 496.5 13 8 8 7 ..,... 506.6 9 9 7 
! 528.0 10 8 

529.5 9 

r lIay 1985 496.5 13 9 11 13 11 13 
506.6 10 10 10 9 9 
518.0 13 13 12 11 r 527.4 19 14 14 14 

( 528.0 14 12 
529.5 14 

r September 1985. 496.5 13 12 13 13 12 
506.6 12 12 12 11 

r 518.0 16 15 13 
527.4 16 13 
528.0 13 

r-
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Table 6-3 (Continued) J

Number of Number of Taxa Common Between Stations
Station Taxa at TRH TRH TRH TRH TRH THE

Date (THN) Station 496.5 506.6 518.0 527.4 528.0 529.5

December 1985 496.5 7 S 6 5 5 5
506.6 7 6 6 6 6
518.0 10 9 8 8
527.4 9 8 8
528.0 8 8
529.5 8

'2

w~1

*1

p
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Table 6-3 (Continued) 

Date 
Station 

(TRIU 

December 1985 496.5 
506.6 
518.0 
527.4 
528.0 
529.5 

Number of 
Taxa at 
Station 

7 
7 

10 
9 
8 
8 

Number or Taxa Common Between Stations 
TO TO TO TO TM TO 

496.5 506.6 ill.:.Q 527.4 ll!.& 529.5 

5 

'. ~ 

20& 
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6 
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5 
6 
8 
8 

5 
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Table 6-4. Correlation Coefficients by Quarter and River Nile, Comparing
Number of Genera Found Over Time, Watts Bar Nuclear Plant
Preoperational Nonitoring, Chickamauga Reservoir, 1974-1985.

TENNESSEE RIVER NILE

QUARTER 496.5 506.6 518.0 527.4 528.0 529.5

FEB +1.0 -1.0 -1.0 -1.0 -0.9 -1.0

NAY/JUN +1.0 -0.9 -0.3 +0.5 +0.1 -0.4

AUG/SEPT 0.0 -0.3 - +0.4 +0.7 +0.3 +0.6

NOV/DEC -0.6 -0.9 -0.9 -0.9 -0.8 -0.8
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Table 6-4. 

QUARTER 

FEB 

IlAY/JUN 

AUG/SEPT 

NOY/DEC 

Correlation Coefficients by Quarter and River "Ue. Comparing 
Number of Genera Found Over Time. Watts Bar .Nuclear Plant 
Preoperational "onitorin&. Chickamauga Reservoir. 1914-1985. 

TENNESSEE RIYER MILE 
496.5 506.6 518.0 521.4 528.0 529.5 

+1.0 -1.0 -1.0 -1.0 -0.9 -1.0 

+1.0 -0.9 -0.3 +0.5 +0.1 -0.4 

0.0 -0.3 . +0.4 +0.7 +0.3 +0.6 

-0.6 -0.9 -0.9 -0.9 -0.8 -0.8 
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Table 6-5. Similarity of Periphyton Community Composition/Structure During
Preoperational Monitoring from 1974 to 1985. Based on Sorensen's
Quotient of Similarity and Percentage Similarity, Watts Bar
Nuclear Plant, Chickamauga Reservoir.

Sorensen's
Quotient of

Similarity (%)Date Station Comparison

May 1974

August 1974

June 1975

Kay 1976

TEM
TeM
TRM
TRW
TRW
TRM
TRM
TRW
TRW
TRM

TPM
TRM
TRW
TRM
TEM
TRM
TRM
TRM
TRW
TRW

TRM
TRW
TRM
TPM

TMR
TIM
TRW
TRW
TMK

TRM
TRW
TRM
TRM
TPM
TIM
TMR
TRM
TRM
TRK

506.6
506.6
506.6
506.6
518.0
518.0
518.0
527.4
527.4
528.0

506.6
506.6
506.6
506.6
518.0
518.0
518.0
527.4
527.4
528.0

506.6
506.6
506.6
506.6
518.0
518.0
518.0
527.4
527.4
528.0

506.6
506.6
506.6
506.6
518.0
518.0
518.0
527.4
527.4
528.0

518.0
527.4
528.0
529.5
527.4
528.0
529.5
528.0
529.5
529.5

518.0
527.4
528.0
529.5
527.4
528.0
529.5
528.0
529.5
529.5

518.0
527.4
528.0
529.5
527.4
528.0
529.5
528.0
529.5
529.5

518.0
527.4
528.0
529.5
527.4
528.0
529.5
528.0
529.5
529.5

77
83
74
77
73
83
79
69
79
83

76
72
81
89
70
73
73
77
77
93

77
81
81
79
83
76
87
87
84
84

75
63
62
78
80
77
78
71
77
74

68
64
5%
60
74
63
64
72
70
84

57
82
72
80
57
57
70
88
87
83

86
29
85
82
32
83
78
27
26
93

Percentage
Similarity (t

85
79
77
82
72
73
80
81
72
80
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Iable 6-5. Similarity of Periphyton Community Composition/Structure During ""'1 

Preoperational Konitoring from 1974 to 1985. Based on Sorensen's 
Quotient of Similarity and Percentage Similarity, Watts Bar 
Nuclear Plant, Chickamauga Reservoir. 1 

Sorensen's 
, 

Quotient of Percentage ., 
Date Station Comparison Similar! ty ("J.) Similari ty ("J.) ! , 

Kay 1974 IRK 506.6 - 518.0 77 85 
IRK 506.6 - 527.4 83 79 rq 

IRK 506.6 - 528.0 74 77 1 
J 

IRK 506.6 - 529.5 77 82 
IRK 518.0 - 527.4 73 72 ~! IRK 518.0 - 528.0 83 73 
IRK 518.0 - 529.5 79 80 
IRK 527.4 - 528.0 69 81 
IRK 527.4 - 529.5 79 72 '\ 
IRK 528.0 - 529.5 83 80 

August 1974 IRK 506.6 - 518.0 76 68 'i 
IRK 506.6 - 527.4 72 64 
IRK 506.6 - 528.0 81 I)' 
IRK 506.6 - 529.5 89 60 ;.., 
IRK 518.0 - 527.4 70 74 '~ 

TRK 518.0 - 528.0 73 63 I 
TRK 518.0 - 529.5 73 64 
TRK 527.4 - 528.0 77 72 " IRK 527.4 - 529.5 70 

! 
77 

IRK 528.0 - 529.5 93 84 
"., 

June 1975 TRK 506.6 - 518.0 77 57 
IRK 506.6 - 527.4 81 82 
IRK 506.6 - 528.0 81 72 

l IRK 506.6 - 529.5 79 80 
IRK 518.0 - 527.4 83 57 ! 

IRK 518.0 - 528.0 76 57 
TRK 518.0 - 529.5 87 70 ~ 

I 

IRK 527.4 - 528.0 87 88 I 
IRK 527.4 - 529.5 84 87 
IRK 528.0 - 529.5 84 83 'i 

Kay 1976 TRK 506.6 - 518.0 75 86 
TRK 506.6 - 527.4 63 29 

~ IRK 506.6 - 528.0 62 85 
IRK 506.6 - 529.5 78 82 
IRK 518.0 - 527.4 80 32 
TRK 518.0 - 528.0 77 83 i 
IRK 518.0 - 529.5 78 78 
IRK 527.4 - 528.0 71 27 
IRK 521.4 - 529.5 77 26 ., 
TRK 528.0 - 529.5 74 93 ) 

! 

.., 
\ 
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Table 6-5 (Continued)

Sorensen's
Quotient of

Similarity M
Percentage

Similartt M(6)Date

August 1976

Station Comparison

June 1977

September 1977

TRM
TRM
TRM
TRN
TRM
TRM

TRW
TRW
TRM

TRW
TRW
TRM
TRW
TRW
TRI
TRW
TRW
TRW
TRW

TRW
TRW
TRW
TRW
TRM
TRWI

TRW
TRM
TRK
TRM
TRM
TRW
TRW
TRW
TRW
TRW

518.0 - 527.4
518.0 - 528.0
527.4 - 528.0

506.6
506.6
506.6
518.0
518.0
527.4

518.0
527.4
529.5
527.4
529.5
529.5

December 1977

496.5
496.5
496.5
496.5
506.6
506.6
506.6
518.0
518.0
527.4

496.5
496.5
496.5
506.6
506.6
518.0

506.6
506.6
506.6
506.6
518.0
518.0
518.0
527.4
527.4
528.0

506.6
518.0
527.4
528.0
518.0
527.4
528.0
527.4
528.0
528.0

506.6
518.0
527.4
518.0
527.4
527.4

518.0
527.4
528.0
529.5
527.4
528.0
529.5
528.0
529.5
529.5

76
88
73
75
67
79

80
76
80

82
81
82
73
72
80
70
80
72
70

74
62
67
75
73
88

87
92
84
80
95
87
82
92
82
79

32
42
43
49
61
68

78
68
86

29
84
35
42
31
52
70
27
42
68

34
72
66
33
35
81

30
11
30
12
28
49
30
48
93
49

June 1982

r

t
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r"" Table 6-5 (Continued) 

Sorensen's 
1""" Quotient or Percenta&e 
\ Date Station Com~ari8on Similari tl ,,.~ Similaritl ll!~ , 

Au&ust 1976 tRK 506.6 - 518.0 76 32 r- tRK 506.6 - 527.4 88 42 
TRK 506.6 - 529.5 73 43 
tRK 518.0 - 527.4 75 49 

f'I" TRK 518.0 - 529.5 67 61 i -
TRK 527.4 - 529.5 79 68 i 

f"'t June 1977 TRK 518.0 - 527.4 80 78 

! TRK 518.0 - 528.0 76 68 
IRK 527.4 - 528.0 80 86 

(!"'I September 1977 IRK 496.5 - 506.6 82 29 i TRK 496.5 - 518.0 81 84 
TRK 496.5 - 527.4 82 35 

I'M! TRK 496.5 - 528.0 73 42 
\ TRK 506.6 - 518.0 72 31 

IRK 506.6 - 527.4 80 52 
~ TRK 506.6 - 528.0 70 70 

tRK 518.0 - 527.4 80 27 
TRK 518.0 - 528.0 72 42 
IRK 527.4 - 528.0 70 68 r I December 1977 TRK 496.5 - 506.6 74 34 \ 

IRK 496.5 - 518.0 62 72 
l"'!'t IRK 496.5 - 527.4 67 66 
! IRK 506.6 - 518.0 75 33 

TRK 506.6 - 527.4 73 35 
f"~ IRK 518.0 - 527.4 88 81 
} June 1982 TRK 506.6 - 518.0 87 30 

TRK 506.6 - 527.4 92 11 
~ IRK 506.6 - 528.0 84 30 

TRK 506.6 - 529.5 80 12 
IRK 518.0 - 527.4 95 28 

(4 IRK 518.0 - 528.0 87 49 
IRK 518.0 - 529.5 82 30 
IRK 527.4 - 528.0 92 48 

P 
IRK 527.4 - 529.5 82 93 
IRK 528.0 - 529.5 79 49 \ 

f' 
1 

r 
J(!'!I 
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Table 6-5 (Continued)

Sorensen's8
Quotient of

Similarity (7)
PercentageSimilarity M•Date

August 1982

Station Comparison

TRW
TRM
TRW
TRW
TRW
TRW
TRW
TRW
TRW
TRW
TRW
TRW
TRW
TRW
TRM

496.5
496.5
496.5
496.5
496.5
506.6
506.6
506.6
506.6
518.0
518.0
518.0
527.4
527.4
528.0

506.6
518.0
527.4
528.0
529.5
518.0
527.4
528.0
529.5
527.4
528.0
529.5
528.0
529.5
529.5

65
84
80
86
85
69
69
69
65
85
91
84
93
86
86

73

3
61
64
73
39

3
4
3

10
70
66
43
78
56
45 I

December 1982

February 1983

Way 1983

September 1983

November 1983

TRP 496.5 - 529.5 4

TRW
TRW
TRW
TRW
TRW
TRW

496.5
496.5
496.5
518.0
518.0
527.4

518.0
527.4
528.0
527.4
528.0
528.0

89
81

100
93
89
81

TRW 506.6 - 518.0

TRW 506.6 - 529.5

TRW
TRW
TRW
TRW
TRW
TRM
TRW
TRW
TRW
TRW

496.5
496.5
496.5
496.5
518.0
518.0
518.0
527.4
527.4
528.0

518.0
527.4
528.0
529.5
527.4
528.0
529.5
528.0
529.5
529.5

73

79

67
60
s0
67
89
89
88
85
83
92

27
1
1

4
7

66

64

17

56
60
67
69
85
76
75
83
82
87

TN.

210
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Table 6-5 (Continued) ..... 

Sorensen's 
Quotient of Percentage 

l Date Station Comparison Similarity c\) SimilaritY C\) 

August 1982· IRK 496.5 - 506.6 65 3 
i IRK 496.5 - 518.0 84 61 

TRK 496.5 - 527.4 80 64 
TRK 496.5 - 528.0 86 73 
IRK 496.5 - 529.5 85 39 "'l'\ 

IRK 506.6 - 518.0 69 3 
' I 

i , 
TRK 506.6 - 527.4 69 4 
IRK 506.6 - 528.0 69 3 1 IRK 506.6 - 529.5 65 10 ! 

IRK 518.0 - 527.4 85 70 
IRK 518.0 - 528.0 91 66 
IRK 518.0 - 529.5 84 43 

., 
TRK 527.4 - 528.0 93 78 I 

I 

TRK 527.4 - 529.5 86 56 
TRK 528.0 - 529.5 86 45 "., 

I 

I 
December 1982 TRK 496.5 - 529.5 73 4 

February 1983 TRK 496.5 - 518.0 89 27 ~ 
TRK 496.5 - 527.4 81 1 
TRK 496.5 - 528.0 100 1 
TRK 518.0 - 527.4 93 4 'l 
liM 518.0 - 528.0 89 7 i 

TRK 527.4 - 528.0 81 66 

""". 
lIay 1983 IRK 506.6 - 518.0 73 64 

September 1983 TRK 506.6 - 529.5 79 17 

1 
November 1983 TiM 496.5 - 518.0 67 56 

Till 496.5 - 527.4 60 60 
IRK 496.5 - 528.0 60 61 ~ 

I 

TRK 496.5 - 529.5 61 69 i 
! 

TRK 518.0 - 527.4 89 85 
TRK518.0 - 528.0 89 76 ~ 
TRK 518.0 - 529.5 88 15 
TRK 527.4 - 528.0 85 83 
TRK 527.4 - 529.5 83 82 

~ TRK 528.0 - 529.5 92 87 i 
I 

~ 
! 

'j 

;.,., 
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Table 6-5 (Continued)

Sorensen's
Quotient of

Similarity (M)

t
i

Date

February 1984

July 1984

September 1984

Station Comparison

I

I

TRE
TRW
TRW
TRE
TRW
TRW
TRE
TRW
TRW
TRW

TRW
TRW
TRW

TRW
TRW
TRW
TRW
TRW
TRW
TRW
TRW
TRW
TRW

TRW
TRW
TRW
TRW
TRW
TRW
TRW
TRW
TRW
TRW

TRW
TRW
TRM
TRW
TRW
TRW

506.6
506.6
506.6
506.6
518.0
518.0
518.0
527.4
527.4
528.0

496.5
496.5
506.6

496.5
496.5
496.5
496.5
506.6
506.6
506.6
518.0
518.0
527.4

496.5
496.5
496.5
496.5
506.6
506.6
506.6
527.4
527.4
528.0

496.5
496.5
496.5
506.6
506.6
528.0

518.0
527.4
528.0
529.5
527.4
528.0
529.5
528.0
529.5
529.5

506.6
518.0
518.0

506.6
518.0
527.4
528.0
518.0
527.4
528.0
527.4
528.0
528.0

506.6
527.4
528.0
529.5
527.4
528.0
529.5
528.0
529.5
529.5

506.6
528.0
529.5
528.0
529.5
529.5

Percentage
Similarity (M)

83
83
91
86
86
85
80
85
88
87

76
89
87

92
92
82
88
92
83
89
83
89
87

96
91
88
92
96
92
88
88
83
96

73
70
64
95
78
84

56
65
52
27
80
70
33
65
30
22

92
88
90

76
70
69
67
51
52
52
84
85
91

61
62
59
65
81
53
51
56
61
84

80
70
41
81
38
39

f
I

December 1984

March 1985p
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Table 6-5 (Continued)

Sorensen's
Quotient of

Similarity M)Date Station Comparison

Kay 1985 TRW
TRW
TRE
TRW
TRW
Tm'
TRK
TRK
TRM
TRK
TRM
TRW
TRX
TRW
Tm'

496.5
496.5
496.5
496.5
496.5
506.6
506.6
506.6
506.6
518.0
518.0
518.0
527.4
527.4
528.0

September 1985

.December 1985

TRN
TRW
TRW
TRW
TRW
TRW
TRW
TRW
TRW
TRW

TRW
TRW
TRW
TRW
TRW
TRW
TRW
TRI
TRW
TRW
TRW
TRW
TRW
TRW
TEN

496.5
496.5
496.5
496.5
506.6
506.6
506.6
518.0
518.0
527.4

496.5
496.5
496.5
496.5
496.5
506.6
506.6
506.6
506.6
518.0
518.0
518.0
527.4
527.4
528.0

506.6
518.0
527.4
528.0
529.5
518.0
527.4
528.0
529.5
527.4
528.0
529.5
528.0
529.5
529.5

506.6
518.0
527.4
528.0
518.0
527.4
528.0
527.4
528.0
528.0

506.6
518.0
527.4
528.0
529.5
518.0
527.4
528.0
529.5
527.4
528.0
529.5
528.0
529.5
529.5

78
85
81
82
96
87
69
75
75
81
89
82
85
85
86

96
90
90
92
86
86
88
94
90
90

Percentage
Similarity (M)

67
65
80
66
93
66
56
70
61
75
93
65
80
81
68

2

71
71
63
67
67
71
75
80
80
95
89
89
94
94

100

41
68
60
62
33
33
27
89
87
84

82
67
87
84
77
69
83
76
77
68
65
83
92
77
75

11

'-1

I

A
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Table 6-5 (Continued) 
...., . , 

Sorensen-s 
Quotient or Percentage 1 Date Station Comparison Similari ty (,,) Similari ty (,,) 

Kay 1985 TRK 496.5 - 506.6 18 67 i TRK 496.5 - 518.0 85 65 
TRK 496.5 - 527.4 81 80 

J 

TRlf 496.5- 528.0 82 66 
TRK 496.5 - 529.5 96 93 ""'1 
TRK 506.6 - 518.0 87 66 
TRK 506.6 - 527.4 69 56 
TRK 506.6 - 528.0 75 70 """ 
IRK 506.6 - 529.5 15 61 I 

TRK 518.0 - 527.4 81 15 . .1 

TRK 518.0 - 528.0 89 93 
"'1 TRK 518.0 - 529.5 82 65 

TRK 521.4 - 528.0 85 80 j 

TRK 527.4 - 529.5 85 81 
TRlf 528.0 - 529.5 86 68 ~ 

i 

September 1985 TRK 496.5 - 506.6 96 41 
TIK 496.5 - 518.0 90 68 ~ TIK 496.5 - 527.4 90 60 

1 IRK 496.5 - 528.0 92 62 
TRft 506.6 - 518.0 86 33 
TIK 506.6 - 521.4 86 33 ~ 
IRK 506.6 - 528.0 88 27 
TRK 518.0 - 521.4 94 89 
TRK 518.0 - 528.0 90 87 "'" TIK 527.4 - 528.0 90 84 

. December 1985 TIK 496.5 - 506.6 71 82 ~ 
TIK 496.5 - 518.0 71 67 \ 

TIK 496.5 - 521.4 63 87 
, 

TIK 496.5 - 528.0 67 84 
"'l TIK 496.5 - 529.5 67 17 I TIK 506.6 - 518.0 71 69 ! 

TIK 506.6 - 527.4 75 83 
IRK 506.6 - 528.0 80 76 ,.,., 
TIK 506.6 - 529.5 80 17 
TIK 518.0 - 527.4 95 68 
TRK 518.0 - 528.0 89 65 4 IRK 518.0 - 529.5 89 83 
TIK 521.4 - 528.0 94 92 
TRK 527.4 - 529.5 94 17 
TIK 528.0 - 529.5 100 75 ! 

"1 
I 

;'1 
~ 
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F
Table 6-6. Percentage

Monitoring
Reservoir.

Composition of Periphyton Groups During Preoperational
(1974-1985), Watts Bar Nuclear Plant, Chickamauga

Date Group
TRM TRX

496.5 506.6

May 74 Chlorophyta
Chrysophyta
Cyanophyta
Euglenophyta
Pyrrhophyta

Aug 74 Chlorophyta
Chrysophyta
Cyanophyta
Euglenophyta
Pyrrhophyta

Jun 75 Chlorophyta
Chrysophyta
Cyanophyta
Euglenophyta
Pyrrhophyta

May 76 Chlorophyta
Chrysophyta
Cyanophyta
Euglenophyta
Pyrrhophyta

Aug 76 Chlorophyta
Chrysophyta
Cyanophyta
Euglenophyta
Pyrrhophyta

Jun 77 Chlorophyta
Chrysophyta
Cyanophyta
Euglenophyta
Pyrrhophyta

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

2.36
95.12
2.52
0.00
0.00

1.86
98.14
0.00
0.00
0.00

49.19
47.91
2.90
0.00
0.00

45.66
53.86
0.46
0.02
0.00

5.94
91.38
2.69
0.00
0.00

0.00
0.00
0.00
0.00
0.00

TRW
518.0

0.92
97.76
1.32
0.00

-,0.00

1.78
98.22
0.00
0.00
0.00

4.55
95.28
0.18
0.00
0.00

31.69
68.01
0.30
0.00
0.00

78.06
20.46
1.47
0.01
0.00

41.30
58.59
0.11
0.00
0.00

TRM TRM TRW
527.4 528.0 529.5

3.11
96.26
0.63
0.00
0.00

2.54
97.46
0.00
0.00
0.00

44.42
55.34
0.24
0.00
0.00

21.90
77.90
0.20
0.00
0.00

29.65
68.84
1.51
0.00
0.00

25.01
74.88
0.12
0.00
0.00

2.41
96.91
0.69
0.00
0.00

3.11
96.89
0.00
0.00
0.00

36.83
62.50
0.67
0.00
0.00

36.76
63.01
0.23
0.00
0.00

0.00
0.00
0.00
0.00
0.00

12.84
86.84
0.32
0.00
0.00

1.96
97.68
0.36
0.00
0.00

4.78
95.22
0.00
0.00
0.00

39.56
60.27
0.18
0.00
0.00

34.98
64.73
0.29
0.00
0,00

45.58
54.42
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
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Table 6-6. Percentage Composition of Peripbyton Groups During Preoperational 
i Monitoring (1974-1985). Watts Bar Nuclear Plant. Chickamauga 
J Reservoir. 

~ TRK TRK TlUI TRM IRK IRK j Date Group 496.5 506.6 518.0 521.4 528.0 529.5 ; 

1""1 lIay 74 Chlorophyta 0.00 2.36 0.92 3.11 2.41 1.96 
Chrysophyta 0.00 95.12 . 97.76 96.26 96.91 97.68 ( 
Cyanophyta 0.00 2.52 1.32 0.63 0.69 0.36 - Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00 , Pyrrhophyta 0.00 0.00 / 0.00 0.00 0.00 0.00 ! 

Aug 74 Chlorophyta 0.00 1.86 1. 78 2.54 3.11 4.78 
f""" Chrysophyta 0.00 98.14 98.22 97.46 96.89 95.22 

.Cyanophyta 0.00 0.00 0.00 0.00 0.00 0.00 
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00 

t--' Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00 
! 

Jun 75 Chlorophyta 0.00 49.19 4.55 44.42 36.83 39.56 
Cbrysophyta 0.00 47.91 95.28 55.34 62.50 60.27 ~ Cyanopbyta 0.00 2.90 0.18 0.24 0.67 I 

0.18 i 
'. Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00 

Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00 
~"!'II , 

May 76 Chlorophyta 0.00 45.66 31.69 21.90 36.76 34.98 
Chrysophyta 0.00 53.86 68.01 77 .90 63.01 64.73 

F Cyanophyta 0.00 0.46 0.30 0.20 0.23 0.29 
I Euglenopbyta 0.00 0.02 0.00 0.00 0.00 0.00 

Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00 
~ Aug 76 Chlorophyta 0.00 5.94 78.06 29.65 0.00 45.58 

Chrysophyta 0.00 91.38 20.46 68.84 0.00 54.42 
Cyanophyta 0.00 2.69 1.47 1.51 0.00 0.00 

(1M Euglenophyta 0.00 0.00 0.01 0.00 0.00 0.00 
Pyrrbophyta 0.00 0.00 0.00 0.00 0.00 0.00 

f'i 
Jun 77 Chlorophyta 0.00 0.00 41.30 25.01 12.84 0.00 

Cbrysophyta 0.00 0.00 58.59 74.88 86.84 0.00 
Cyanophyta 0.00 0.00 0.11 0.12 0.32 0.00 
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00 ,.... Pyrrbopbyta 0.00 0.00 0.00 0.00 0.00 0.00 I 

«) 

) 

"""" I 
" 
( 

~ 
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Table 6-6 (Continued)

TRW TRN TRM TRM TRW TRW
Date Group 496.5 506.6 518.0 527.4 528.0 529.5

Sep 77 Chlorophyta 7.33 50.74 11.69 24.36 44.57 0.00
Chrysophyta 92.56 49.11 88.14 75.64 54.91 0.00
Cyanophyta 0.11 0.15 0.17 0.00 0.52 0.00
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00

Dec 77 Chlorophyta 0.04 31.38 3.78 4.85 0.00 0.00
Chrysophyta 99.86 68.41 96.13 94.48 0.00 0.00
Cyanophyta 0.10 0.21 0.08 0.67 0.00 0.00
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00
Pyrrhophyta 0.00 0.00 0.01 0.00 0.00 0.00

Jun 82 Chlorophyta 0.00 24.88 30.39 14.25 26.44 15.92
Chrysophyta 0.00 62.62 21.21 65.85 53.11 65.83
Cyanophyta 0.00 12.50 48.39 19.90 20.45 18.25
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00

Aug 82 Chlorophyta 17.56 3.47 6.44 8.59 18.13 7.81
Chrysophyta 46.55 96.53 70.68 77.85 65.60 83.08
Cyanophyta 35.89 0.00 22.88 13.56 16.27 9.11
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00

Dec 82 Chlorophyta 34.64 0.00 0.00 0.00 0.00 4.06
Chrysophyta 65.36 0.00 0.00 0.00 0.00 49.52
Cyanophyta 0.00 0.00 0.00 0.00 0.00 46.41
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00

Feb 83 Chlorophyta 0.00 0.00 0.00 0.15 0.00 0.00
Chrysophyta 100.00 0.00 100.00 99.85 100.00 0.00
Cyanophyta 0.00 0.00 0.00 0.00 0.00 0.00
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00

Ray 83 Chlorophyta 0.00 46.71 24.94 0.00 0.00 0.00
Chrysophyta 0.00 44.38 57.12 0.00 0.00 0.00
Cyanophyta 0.00 8.92 17.93 0.00 0.00 0.00
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00
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Table 6-6 (Continued) 

i TRJI TM TM TRJI TRJI TM \ 

I Date Grou~ 496.5 506.6 518.0 527.4 528.0 529.5 

Sep 77 Chlorophyta 7.33 50.74 11.69 
~ 

24.36 44.57 0.00 I 
Chrysophyta 92.56 49.11 88.14 75.64 54.91 0.00 
Cyanopbyta 0.11 0.15 0.17 0.00 0.52 0.00 
Euglenopbyta 0.00 0.00 0.00 0.00 0.00 0.00 ! 
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00 

Dec 77 Cblorophyta 0.04 31.38 3.78 4.85 0.00 0.00 .,.." 

Chrysophyta 99.86 68.41 96.13 94.48 . 0.00 0.00 i 
Cyanophyta 0.10 0.21 0.08 0.67 0.00 0.00 
Buglenophyta 0.00 0.00 0.00 0.00 0.00 0.00 

"1. Pyrrbopbyta 0.00 0.00 0.01 0.00 0.00 0.00 

Jun 82 Cbloropbyta 0.00 24.88 30.39 14.25 26.44 15.92 
Chrysophyta 0.00 62.62 21.21 65.85 53.11 65.83 ~ 

r Cyanophyta 0.00 12.50 48.39 19.90 20.45 18.25 
Buglenophyta 0.00 0.00 0.00 0.00 0.00 0.00 
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00 ~ 

\ 
Aug 82 Cblorophyta 17 .56 3.47 6.44 8.59 18.13 7.81 J 

Chrysophyta 46.55 96.53 70.68 77 .85 65.60 83.08 
Cyanophyta 35.89 0.00 22.88 13.56 16.27 9.11 

.., 
Buglenopbyta 0.00 0.00 0.00 0.00 0.00 0.00 
Pyrrbophyta 0.00 0.00 0.00 0.00 0.00 0.00 

Dec 82 Cbloropbyta 34.64 0.00 0.00 0.00 0.00 4.06 1 Chrysopbyta 65.36 0.00 0.00 0.00 0.00 49.52 
Cyanopbyta 0.00 0.00 0.00 0.00 0.00 46.41 

"'" Euglenopbyta 0.00 0.00 0.00 0.00 0.00 0.00 
Pyrrbopbyta 0.00 0.00 0.00 0.00 0.00 0.00 

Feb 83 Chlorophyta 0.00 0.00 0.00 0.15 0.00 0.00 ~ 

Chrysophyta 100.00 0.00 100.00 99.85 100.00 0.00 
Cyanophyta 0.00 0.00 0.00 0.00 0.00 0.00 
Buglenophyta 0.00 0.00 0.00 0.00 0.00 0.00 "'" Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00 

lIay 83 Chlorophyta 0.00 46.71 24.94 0.00 0.00 0.00 
""'\ Chrysophyta 0.00 44.38 57.12 0.00 0.00 0.00 

Cyanopbyta 0.00 8.92 17 .93 0.00 0.00 0.00 
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00 

~ Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00 

"'" I 
i 

~ 
I 
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Table 6-6 (Continued)

TRM TRl TRM TRW TRM TRW

Date Group 496.5 506.6 518.0 527.4 528.0 529.5

Sep 83 Chlorophyta 0.00 45.28 0.00 0.00 0.00 7.98
Chrysophyta 0.00 54.68 0.00 0.00 0.00 67.43
Cyanophyta 0.00 0.00 0.00 0.00 0.00 24.58
Euglenophyta 0.00 0.03 0.00 0.00 0.00 0.00
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00

Nov 83 Chlorophyta 32.35 0.00 10.13 9.64 11.32 11.56
Chrysophyta 67.65 0.00 89.87 90.36 83.58 88.44
Cyanophyta 0.00 0.00 0.00 0.00 5.10 0.00
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00

Feb 84 Chlorophyta 0.00 0.00 0.12 0.03 0.00 0.11
Chrysophyta 0.00 100.00 99.27 99.97 100.00 99.89
Cyanophyta 0.00 0.00 0.62 0.00 0.00 0.00
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00

Jul 84 Chlorophyta 46.81 47.24 49.91 0.00 0.00 0.00
Chrysophyta 46.93 41.89 38.77 0.00 0.00 0.00
Cyanophyta 6.26 10.87 11.32 0.00 0.00 0.00
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00
Pyrrophyta 0.00 0.00 0.00 0.00 0.00 0.00

Sep 84 Chlorophyta 35.54 31.75 28.86 23.39 18.88 0.00
Chrysophyta 54.25 50.55 55.06 56.35 54.94 0.00
Cyanophyta 10.21 17.70 16.08 20.26 26.18 0.00
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00

Dec 84 Chlorophyta 22.86 17.92 0.00 32.67 48.83 42.94
Chrysophyta 77.14 82.08 0.00 67.33 38.07 43.50
Cyanophyta 0.00 0.00 0.00 0.00 13.10 13.56
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00

Mar 85 Chlorophyta 3.88 0.00 0.00 0.00 0.00 0.00
Chrysophyta 89.91 100.00 0.00 0.00 100.00 100.00
Cyanophyta 6.01 0.00 0.00 0.00 0.00 0.00

0 Euglenophyta 0.20 0.00 0.00 0.00 0.00 0.00
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00
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r Table 6-6 (Continued) 
I 
! TR! TR! TR! TM TR! TRM 

Date Groul! 496.S 506.6 518.0 527.4 528.0 529.5 

r Sep 83 Chlorophyta 0.00 45.28 0.00 0.00 0.00 7.98 
ChrY80phyta 0.00 54.68 0.00 0.00 0.00 67.43 

r~ 
Cyanophyta 0.00 0.00 0.00 0.00 0.00 24.58 
Euglenophyta 0.00 0.03 0.00 0.00 0.00 0.00 

l Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00 

t' Nov 83 Chlorophyta 32.35 0.00 10.13 9.64 ll.32 11.56 
ChrY80phyta 67.65 0.00 89.87 90.36 83.58 88.44 
Cyanophyta ·0.00 0.00 0.00 0.00 5.10 0.00 

j Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00 
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00 

t.-l Feb 84 Chlorophyta 0.00 0.00 0.12 0.03 0.00 0.11 
I Chrysophyta 0.00 100.00 99.27 99.97 100.00 99.89 i 
j Cyanophyta 0.00 0.00 0.62 0.00 0.00 0.00 

Euglenophyta 0.00 0.00 . 0.00 0.00 0.00 0.00 t~ Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00 I 
Jul 84 Chlorophyta 46.81 47.24 49.91 0.00 0.00 0.00 

f""'" Chrysophyta 46.93 41.89 38.77 0.00 0.00 0.00 
I Cyanophyta 6.26 10.87 11.32 0.00 0.00 0.00 

Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00 
1'lI'II Pyrrophyta 0.00 0.00 0.00 0.00 0.00 0.00 
I 

Sep 84 Chlorophyta 35.54 31. 75 28.86 23.39 18.88 0.00 

f!'" 
Chrysophyta 54.25 50.55 55.06 56.35 54.94 0.00 
Cyanophyta 10.21 17.70 16.08 20.26 26.18 0.00 
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00 
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00 

(1"" 

I Dee 84 Chlorophyta 22.86 17 .92 0.00 32.67 48.83 42.94 
Chrysophyta 77 .14 82.08 0.00 67.33 38.07 43.50 

~ 
Cyanophyta 0.00 0.00 0.00 0.00 13.10 13.56 

i 
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00 
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00 

r Kar 85 Chlorophyta 3.88 0.00 0.00 0.00 0.00 0.00 
Chrysophyta 89.91 100.00 0.00 0.00 100.00 100.00 
Cyanophyta 6.01 0.00 0.00 0.00 0.00 0.00 

t;~ Euglenophyta 0.20 0.00 0.00 0.00 0.00 0.00 
j Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00 

["" 
i 
i 
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Table 6-6 (Continued)

Date Group

May 85 Chlorophyta
Chrysophyta
Cyanophyta
Euglenophyta
Pyrrhophyta

Sep 85 Chlorophyta
Chrysophyta
Cyanophyta
Euglenophyta
Pyrrhophyta

Dec 85 Chlorophyta
Chrysophyta
Cyanophyta
Euglenophyta
Pyrrhophyta

TR9 TR5. TR. TR7
496.5 506.6 518.0 527'.4

TRW TRW
528.0 529.5

49.99
50.01
0.00
0.00
0.00

39.21
44.68
16.11
0.00
0.00

41.74
58.26
0.00
0.00
0.00

57.49
42.51
0.00
0.00
0.00

12.46
87.54
0.00
0.00
0.00

53.51
46.39
0.10
0.00
0.00

43.48
35.92
20.60
0.00
0.00

21.35
61.35
17.30
0.00
0.00

35.46
64.54
0.00
0.00
0.00

42.20
36.14
21.66
0.00
0.00

14.89
69.03
16.08
0.00
0.00

45.81
54.19
0.00
0.00
0.00

40.20
38.63
21.17
0.00
0.00

22.42
64.89
12.69
0.00
0.00

40.04
59.96
0.00
0.00
0.00

51.21
48.79
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

45.04
54.60
0.00
0.00
0.00

4Y~
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Table 6-6 (Continued) 

1 TM TM TO TRK TM TRK 
Date Groul! 496.5 506.6 518.0 527.4 528.0 529.5 

lIay 85 Chloropbyta 49.99 57.49 43.48 42.20 40.20 51.21 
'""I 

I 

Cbrysopbyta 50.01 42.51 35.92 36.14 38.63 . 48.79 
Cyanophyta 0.00 0.00 20.60 21.66 21.17 0.00 
Eu&lenophyta 0.00 0.00 0.00 0.00 0.00 0.00 1 Pyrrbopbyta 0.00 0.00 0.00 0.00 0.00 0.00 

Sap 85 Chlorophyta 39.21 12.46 21.35 14.89 22.42 0.00 ;""I 
Cbrysophyta 44.68 87.54 61.35 69.03 6'4.89 0.00 
Cyanophyta 16.11 0.00 17.30 16.08 12.69 0.00 
Eu&lenophyta 0.00 0.00 0.00 0.00 0.00 0.00 
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00 ! 

Dec 85 Chlorophyta 41.74 53.51 35.46 45.81 40.04 45.04 
Chrysophyta 58.26 46.39 64.54 54.19 59.96 54.60 ., 
Cyanophyta 0.00 0.10 0.00 0.00 0.00 0.00 
Euglenophyta 0.00 0.00 0.00 0.00 0.00 0.00 
Pyrrhophyta 0.00 0.00 0.00 0.00 0.00 0.00 3
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Table 6-7. Dominant Periphyton Genera and Percentage of Total Abundance Made Up By That Genera Collected in the Vicinity of WatIs Bar Nuclear Plant

During Prooperational Monitoring, Chickamauga Reservoir, 1974-1985.

TRH 496.5
S of
Total

Dominant Abun-
Quarter Genus dance

TRM 506.6
S of
Tota I

Dominant Abun-
Genus dance

TRM 518.0
S of
Total

Dominant Abun-
Genus dance

TRH 527.4
% of
Total

Dominant Abun-
Genus dance

TRM 528.0
5 of
Total

Dominant Abun-
Genus dance

TRM 529.5
S of
Total

Dominant Abun-
Genus dance

MAY 74
AUG 74
JUN 75
MAY 76
AUG 76
JUN 77
SEP 77
DEC 77
JUN 82
AUG 82
DEC 82

0 FEB 83
JUN 83

ýJ SEP 83

NOV 83
FEB 84
JUL 84
SEP 84
DEC 84
MAR 85
MAY 85
SEP 85
DEC 85

Malosira
Navicula
StlIeocIonlue
Stigeoclonlum
Navicula

84.8 Stigeoclonium
39.5 Stiaeoclonium

Achnanthes
29.8 Coccnels
49.2 --

Achnanthes
Gomphonema

Achnanthes
Achnanthes
Noviculb

Achnanthes

StI eoclon iuw
Achnanthes
Achnanthes
Dl atoma
Stigeoclonium
StiltoclonI umn
Stiaeoclon i

38.9

35.8

46.8
39.4
37.9
25.0
28.5
38.4
41.7

StIgeoclonium
Stloeoclonium

Gowhonema
StigeocIonium
Achnanthes
Achnanthes
Diatoma
StIgeoclonium
Achnanthes
Sti geocl on I um

25.6
39.5
48.3
43.2
27.5

50.7
28.2
58.2
72.3

46.7
42.6

35.8
45.1
42. I
32.7
31.0
57.5
34.2
53.5

Nelosira
MalosIra
Gomphonema
Cyff"eI la

Stigeoclon i um
Achnanthes
Achnanthes

Stl"eoc Ion i um
Achnanthes

Mavicula
Achnanthes

Achnanthes
Oiatoma
St i qeoci on ium
Achnanthes

Stigeoclonium
Achnanthes
Stigeocloni um

34.5
27.5
60.4
32.7
77.8
47.9
69.5
57.3
25.9
60.3

22.9
35.3

61.5
42.1
49.8
37.2

40.0
34.4
34.8

Helosira
Wavicula
Stigeocloni wm
Cymbel la
Achnantthes
Achnanifws
Achnan+has
Gomphonema
Achnanthes
Achnanthes

Gcphonem

Achnanthes
I atoma

Achnanthes
Achnanthes

StigeocIonium
Achnenthes
Sti aeoclon ium

33.5
33.2
44.2
39.2
44.0
62.5
64.6
41.6
40.8
58.8

Cymbel Ia
Melosira
StigeocIonium
StlieoclonIwm

Achnanthes
Stileoclonlum

Achnanthes
Achnanthes

44.7 Achnanthes
41.9 Achnanthes

33.8

41.3
22.6
36.8
36.6

67.2
44.1

21.6 Diatom

Cwmbe I Ila

Stiaeocloni um
Stigeoclonium
Stineoclonium

38.2
22.0
39.5
34.7
45.0

39.5
58.1
33.8

39.5
45.5
27.8

41.4
62.2
28.6

44.8

Achnanthes
49.0 Achnanthes 42.2 Achnanthes
31.3 DI atom. 50.8 Sy!d

33.2 Achnanthes
34.5 Stigeoclonium

Diatoma
24.4 Stfleoclonium
44.7 Achnan~hes
44.9 Stigsoclonitxn

33.9
46.8
48.2
37.7
37.4
39.1

Stigeoc Ionl um
Di atom.
StigeocIoniuw

Sti geocloniwm

Table 6-7. Dominant Perlphvton Genera and Percentage of Total Abundance Made Up By That Genera Collactacl In the Vicinity 01 Watts Bar Nuclear Plant 
During Preoperational Monitoring, Chickamauga Reservoir, 1974-1985. 

TRM 496.5 TIIM 506.6 TRM 518.0 TIll 527.4 TAM 528.0 TRM 529.5 
S of S of S of S of S of S of 
Total Total Total Total Total Total 

Dominant Abun- Dominant Abun- Dominant Abun- Dominant Abun- Demlnant Abun- DonIlnant Abun-
Quarter Ganus ~ Genus dance Ganus dance Ganus !!!!!S! Ganus ~ Ganus dance 

MAY 74 Melosira 25.6 Melosira 34.5 Melosira 3~.5 C\IIIIbe I I a 41.3 Cella 38.2 
AUG 74 Navicula 19.5 Melosira 21.5 Navicula 33.2 Melosira 22.6 (;oa)."Ionema 22.0 
JUN 75 Stlaeoclonhn 48.3 GonGhonama 60.4 Stlaeoc:lonlum 44.2 Sf I aeoc: I on hili 16.8 Stiaeoc:lonlwn 39.5 
MAY 76 Stlaeoc I on I UIII 43.2 Cella 32.7 Cymballa 39.2 St I aeoc: Ion hili 16.6 Stiaeoc.onlum :54.7 
AUG 76 Navicula 27.5 Straeoclonl .... 77.8 Achnanthes 44.0 St i aeoc I on hili 45.0 
JUH 77 Achnanthes 47.9· Achnanthes 62.5 Adlnanthas 67.2 
SEP 77 Achnanthes 84.8 Stlaeoclonhn 50.7 Achnanthes 69.5 Achnanthas 64.6 st. aeoc I on hili 44.1 
DEC 77 GomDhon .... 39.5 Stlaaocloni .... 28.2 6onphonema 57.3 Gcnd\onema 41.6 
JUH 82 Achnantbes 58.2 Stlaeoc:lonium 25.9 Achnanthes 40.8 Achnanthes 44.7 khnanthes 39.5 
AUS 82 Achnanthes 29.8 Cocconers n.3 Ac;hnanthas 60.3 Achnanthes 58.8 khnanthes 41.9 Achnanthes 58.1 
DEC 82 Achnanthes 49.2 Lyngbya 33.8 

~ FEB 83 Navicula 38.9 Navicula 22.9 Gclq,honama 21.6 Distoma :n.8 
,... JON 83 Stlaeoclonlum 46.7 Achnanthes 35.3 
'-.J SEP 83 Stlaeocloniwn 42.6 Achnanthes 39.5 

NOV 83 Achnanthes 35.8 Achnanthas 61.5 Achnanthes 49.0 ActInanthas 42.2 ActInani'hes 45.5 
FEB 84 Gexq,hon81118 35.8 Oiatama 42.1 Dlatoma 31.3 Olataaa 50.8 Synedra 27.8 
JUL 84 Stiaeoclonlllll 46.8 St I aeoc: I on I UIII 45.1 St r aeoc I on r .... 49.8 
SEP 84 Achnanthes 39.4 . Achnanthas 42.1 Achnanthes 37.2 Achnanthas 33.2 Achnanthes l~.9 

DEC 84 Achnanthas 37.9 Achnanthes 32.7 Achnanthes 34.5 Stlaeoclonhn 46.8 St i aeoc I on hili 41.4 
MAR 85 Olai'aDa 25.0 Oiatoma 31.0 O'atane 48.2 DiatOlll8 62.2 
MAY 85 StlaaoclonrUIII 28.5 Stlaaoclonlum 57.5 Stlaeoclonl .... 40.0 Stlaeoclonl .... 24.4 St 1 aeoc I on i um 37.7 StlQ8lXlonlum 28~6 
SEP 85 Stlaeoclggh.lll 38.4 Achnanthas :54.2 Achnanthes :54.4 Achnanthes 44.7 Achnanthes 37.4 
DEC 85 St I aeoc I on hili 41.7 Stlaeoclon lum 53.5 St I aeoc I on I um 34.8 Stlaeoclon I um 44.9 Stlaeoclonll.lll 39.1 Stlaeoclonhn 44.B 



Table 6-8. Results of One-Way Analysis of Variance and Student-Newman-Keuls
Multiple Range Test on Periphyton Abundance, Chlorophyll a, and Ash-Free
Dry Weight Data, Watts Bar Nuclear Plant Preoperational Monitoring,
Chickamauga Reservoir, 1974-1985.

Date

Hay 1974

Aug 1974

Jun 1985

Test
Parameter

Total Periphyton
Chlorophyta
Chrysophyta
Cyanophyta'
Chlorophyll att
Ash-free dry weighttt

Total Periphyton
Chlorophyta
Chrysophyta
Cyanophytatt
Chlorophyll aft
Ash-free dry weighttt

Total Periphyton*
Chlorophyta*
Chrysophyta*
Cyanophyta*
Chlorophyll att
Ash-free dry weighttt

Total Periphyton

Chlorophyta
Chrysophyta
Cyanophyta
Chlorophyll a

Ash-free dry weight

F-Ratio

Student-Newman-Keuls Multiple
Ranze Test Results

Low Mean High Mean

2.37
0.76
2.38
6.73

5.02
2.55
4.92

0.70
3.59
0.14
0.06

(NS)*"
(NS)
(NB)
(NS)

(NS)
(NS)
(NS)

(NS)
(NS)
(NS)
(NS)

40 5 2 3 6
3 5 6 4 2
4 5 2 3 6
4 6 5 3 2

2 3 4 6 5
2 3 4 5 6
2 3 4 6 5

3 5 6 4 2
3 6 5 4 2
2 4 5 6 3
3 6 4 2 5

May 1976 285.76

90.29
113.05

2.44 (NS)
3.62

2.57

4 3 2 5 6

4 3 5 6 2
4 2 3 5 6
4 5 3 6 2
4 6 2 3 5

4 2 6 3 5

Aug 1976 Total Periphyton
Chlorophyta
Chrysophyta
Cyanophyta
Chlorophyll a
Ash-free dry weight

8.78
20.42
40.75
0.01
1.07

110.15

(NS)
(NS)
(NS)
(NS)
(NS)

2 6 4 3
2 4 6 3
3 2 6 4
1 3 2
3 2 6 4
2 6 4 3

r•
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Table 6-8. Results of One-Way Analysis of Variance and Student-Newman-Keuls 
Kultiple Range Test on Perlphyton Abundance, Chlorophyll A. and Ash-Free i Dry Weight Data, Watts Bar Nuclear Plant Preoperational Honltoring, 
Cbickamauga Reservoir, 1974-1985. 

Student-Newman-Keuls Hultip1e ., 
Test Ranle Test Results 

Date Parameter F-Ratio Low Kean Hilh Hean 
'9 

Hay 1974 Total Periphyton 2.37 (NS)** !t 5 2 3 6 
I 
J 
I 

Chlorophyta 0.76 (NS) 3 5 6 4 2 
Chrysophyta 2.38 (BS) 4 5 2 3 6 ., 
Cyanopbyta'" 6.73 (NS) 4 6 5 3 2 i 
Chloropbyll ~tt 
Asb-free dry weighttt 

~. 

Aug 1974 Total Peripbyton 5.02 (NS) 2 3 4 6 5 
Cblorophyta 2.55 (NS) 2 3 4 5 6 
Chrysophyta 4.92 (NS) 2 3 4 6 5 f'"!j' 

Cyanophytatt I Chlorophyll !.tt 
Ash-free dry weighttt 

"'1 
I 

Jun 1985 Total Periphyton* 0.70 (NS) 3 5 6 4 2 ! 

Cblorophyta'" 3.59 (NS) 3 6 5 4 2 
Cbrysophyta'*' 0.14 (NS) 2 4 5 6 3 "'! 
Cyanophyta'" 0.06 (NS) 3 6 4 2 5 
Chlorophyll att 
Ash-free dry-weighttt ~ 

I 
I 
\ 

Kay 1976 Total Peripbyton 285.76 ! 3 2 5 6 

Chlorophyta 90.29 ! 3 5 6 2 ""'l 

ChrY80pbyta 113.05 ! 2 3 5 6 I 
I 

Cyanophyta 2.44 (NS) 4 5 3 6 2 
Chlorophyll !. 3.62 4 6 2 3 5 

"'" 
Ash-free dry weight 2.57 4 2 6 3 5 

Aug 1976 Total Periphyton 8.78 (NS) 2 6 4 3 
..., 

i 
Chlorophyta 20.42 (BS) 2 4 6 3 j 

Chrysophyta 40.75 (NS) 3 2 6 4 
Cyanophyta 0.01 (NS) 1 3 2 ~ 

I 

Chlorophyll ~ 1.07 (NS) 3 2 6 4 : 

Ash-free dry weight 110.15 I 6 4 }. 

"'l 

., 
..., 
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Table 6-8 (Continued)

r 'Date
Test

Parameter

Student-Newman-Keuls Multiple
Range Test Results

Low mean High MeanF-Ratio

r
r

Jun 1977 Total Periphyton*
Chlorophyta*
Chrysophyta*
Cyanophyta*

Chlorophyll a'
Ash-free dry weight*

Sep 1977 Total Periphyton*

Chlorophyta*
Chrysophyta*
Cyanophyta'
Chlorophyll a*
Ash-free dry weight*

Dec 1977 Total Periphyton*
Chlorophyta*
Chrysophyta*
Cyanophyta*
Chlorophyll a*
Ash-free dry weight*

1.09
184.97

0.13
1.31
17.25
20.48

13.73

3.90
23.13
1.33

32.52
36.12

34.78
40.51
10.98
1.45

50.47
20.92

462.77
964.63
926.24

36.63
11.76
10.72

113.59
100 80
80.13

291.94

12.44
44.93

1978.08
269.65

2359.40

12.27
136.17

(NS)
(NS)

(NS)

(NS)
(NS)

5 4 3
5 4 3
4 5 3
4 3 5

52 4 .5 1._
4 2 5 1 3

4 1 2 3 5
2 4 5 1 3
2 1 5 3
2 4 5 1 3
2 5 4 1 3

2 4 3 1
1: 3 4 2
2 4 3 1
3 2 1 4
2 1 4 3
2 1 4 3

4 6 5 3 2
4 6 _§ j
4 6 3 5 2

4 6 5 3 2
6 2 4 5 3
5 2 6 4 3

Jun 1982 Total Periphyton
Chlorophyta
Chrysophyta

Cyanophyta
Chlorophyll a'
Ash-free dry weight'

Aug 1982 Total Periphyton
Chlorophyta
Chrysophyta
Cyanophyta

Chlorophyll a*
Ash-free dry weight*

Dec 1982 Total Periphyton
Chlorophyta
Chrysophyta
Cyanophytatt
Chlorophyll a
Ash-free dry weight

2
2
2
i

2

6
6
6

6
6

4 3 5 1
4 3 5 1
4 1 5 3
4 5 3 1

6 1 4 5 3
1 6 4 3 5

1

6
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Table 6-8 (Continued) 

r Student-Newman-Keuls Kultiple 
Test Ranle Test Results 

! Date Parameter F-Ratio Low Kean Hi&hllean 

r Jun 1971 Total Periphyton- 1.09 (NS) 5 4 3 
Chloropbyta- 184.97 (NS) 5 4 3 
Chrysophyta* 0.13 (NS) 4 5 3 

r~l C~anophyta* 1.31 (NS) 4 3 5 
C lorophyll .!* 17.25 5 ! 1 1 Ash-free dry weight* 20.48 i 4 ~ 

1''''' 

! Sep 1971 Total Peripbyton* 13.73 4 2 5 1 3 

Chlorophyta* 3.90 (NS) 4 1 2 3 5 
£""!'I Chrysophyta* 23.13 '2 4 5 1 3 I Cyanophyta* 1.33 2 1 5 3 

Chlorophyll .!* 32.52 l 4 5 1 3 
r~ Ash-free dry weight* 36.12 2 5 4 1 3 

Dee 1977 Total Periphyton* 34.78 1- 4 3 1 
Chlorophyta* 40.51 ! 3 4 2 

~ Chrysopbyta* 10.98 (NS) 2 4 3 1 
Cyanophyta* 1.45 (NS) 3 2 1 4 
Chloropbyll .!* 50.47 2 1 4 3 

r Ash-free dry weight* 20.92 2 1 4 3 

Jun 1982 Total Periphyton 462.77 4 6 i 1 1-
~ 

Chloropbyta 964.63 4 ! 5 3 l 
i Chrysophyta 926.24 4 6 3 i l 

Cyanophyta 36.63 4 6 i 3 2 
\ .... Chlorophyll .!* 11.76 6 2 4 5 1 
\ Ash-free dry weight* 10.72 5 2 6 4 1 

"""" 
Aug 1982 Total Periphyton 113.59 2 6 4 3 5 1 

Chlorophyta 100 80 1- ! 4 3 5 1 
Chrysophyta 80.13 l §. 4 1 5 3 
Cyanophyta 291.94 l §. 4 5 3 1 

<""l 
Chlorophyll !!* 12.44 l 6 1 4 ! 5 3 
Asb-free dry weight* 44.93 2 ! 6 4 3 5 

r- Dec 1982 Total Periphyton 1978.08 ! ! 
J. Chlorophyta 269.65 §. ! 

Chrysophyta 2359.40 6 ! 
1"'A Cyanopbytatt 

Chlorophyll .! 12.27 ! ! 
Ash-free dry weight 136.17 ! §. 

r'" 
! 

(.'1i!I 

r·~ 219 
I 



Table 6-8 (Continued)

Test
Parameter

Student-Newman-Keuls Multiple
Ranze Test Results

Low Mean Hith MeanDate P-Ratio

Feb 1983 Total Periphyton
Chlorophyta
Chrysophyta
Cyanophytatt
Chlorophyll a'
Ash-free dry weight*

Jun 1983 Total Periphyton
Chlorophyta
Chrysophyta
Cyanophyta
Chlorophyll a*
Ash-free dry weight*

Sep 1983

Nov 1983

Feb 1984

Jul 1984

Total Periphyton
Chlorophyta
Chrysophyta
Cyanophyta
Chlorophyll a
Ash-free dry weight

Total Periphyton

Chlorophyta
Chrysophyta
Cyanophyta
Chlorophyll a*
Ash-free dry weight*

Total Periphyton

Chlorophyta
Chrysophyta
Cyanophytatt
Chlorophyll a*

Ash-free dry weight*

Total Periphyton
Chlorophyta
Chrysophyta
Cyanophyta
Chlorophyll a

Ash-free dry weight

1385.32
1.00

1363.35

106.72
130.39

18.15
120.83
105.95
32.66
2.30
4.68

10.70
0.16

109.69
2064.41

6.51
0.57

8.31

15.43
23.29

3206.52
5.23
5.37

416.71

0.51
427.58

12.65

5.58

2.42
1.11
1.78
9.05
5.26

8.26

5 4
5 4

3 2.
2. 3

(NS) 2 3
(NS) 2 3

2 3

3

3.

4 3_ 1
(NS) 5 3 1 4

4 5 3 1

1
1

2_ 6_
(NS) 6 2

2 62 6
2 6
6 2

1 6 4 3 5

4 6 3 5 1
1 6 5 4 3
6 1 4 3 5

(NS) 1 5 6 4 3
(NS) 1 5 4 6 3

(NS)

6 3 4 2 s

5 2 6 4 3
6 3 4 2 5_

6 5 4 3 2

6 5 4 3 2

3 1 2
3 1 2
3 2 1
1 3 2
2 1 3

2 1 3

(NS)
(NS)
(NS)

220

Table 6-8 (Continued) ~ 

\ 

Student-Newman-Keu1s Kultiple 
Test Ranle Test Results \ Date Parameter F-Ratio Low Kean Hi&h Kean i 

Feb 1983 Total Peripbyton 1385.32 i i 1 ! 1 Chlorophyta 1.00 (NS) 5 3 1 4 I 

Chrysopbyta 1363.35 i i 1 ! 
Cyanopbytatt 
Chlorophyll !* 106.72 5 4 1 ! "'9 

I 

Ash-free dry weight* 130.39 5 4 1 1 I 

Jun 1983 Total Periphyton 18.15 1- 1 ", 
Chlorophyta 120.83 1 l 

i 

Chrysophyta 105.95 2 1 
Cyanophyta 32.66 (NS) l 1 "'\ 
Chlorophyll !* 2.30 (NS) 2 3 ! Ash-free dry wei&ht* 4.68 2 3 

Sep 1983 Total Periphyton 10.10 2 ! ""') 

Chlorophyta 0.16 (NS) i 2 
Chrysophyta 109.69 1- ! 
Cyanophyta 2064.41 1- ! ""'\ 
Chloropbyll ! 6.51 2 6 
Asb-free dry weigbt 0.57 6 2 

Noy 1983 Total Peripbyton 8.31 1 6 4 3 5 
., 

I 

Chlorophyta 15.43 4 6 3 5 ! 
Chrysophyta 23.29 ! 6 S 4 3 ""'\ 
Cyanophyta 3206.52 6 1 4 3 i 
Chlorophyll !* 5.23 (NS) 1 5 6 4 3 
Ash-free dry weight* 5.37 (NS) 1 5 4 6 3 

~ 

Feb 1984 Total Periphyton 416.11 ! 3 4 2 i i 

Chloropbyta 0.51 (NS) 5 2 6 4 3 
Chrysophyta 421.58 ! l 4 2 i 

""'\ 

Cyanophytatt 
Chlorophyll !* 12.65 6 5 4 3 2 

~ 

Ash-free dry weight* 5.58 6 5 4 3 2 

Jul 1984 Total Periphyton 2.42 (NS) 3 1 2 , 
Chlorophyta 1.11 (NS) 3 1 2 
Cbrysopbyta 1.78 (NS) 3 2 .1 
Cyanophyta 9.05 ! 3 2 ""'" 
Chlorophyll ! 5.26 2 1 3 f 

Ash-free dry weight 8.26 2 1 1 
""" 1 

I 

"""1 
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r
F Table 6-8 (Continued)

Test
Parameter

Student-Newman-Keuls Multiple
Range Test Results

Low Mean High MeanDate

f~q

F

Sep 1984 Total Periphyton
Chlorophyta
Chrysophyta
Cyanophyta

Chlorophyll a

Ash-free dry weight

Dec 1984 Total Periphyton
Chlorophyta
Chrysophyta

Cyanophyta
Chlorophyll a

Ash-free dry weight

Mar 1985 Total Periph ton
ChlorophytaTT

Chrysophyta
Cyanophytatt
Chlorophyll a
Ash-free dry weight

F-Ratio

119.95
40.93
25.68
3.79

5.61

2.50

83.47
63.74
86.49

3463.83
6.17

10.66

277.83

223.76

20.64
5.75

4 5 3 1 2
5 4 3 1 2

3 1 4 5 2

5 1 4 2 3

1 2 5 4 3

2 4 5 6 1
2 4 1 6 5
4 5 2 6 1
2 T -4 5
1 2 5 6 4

1 2 4 6 5

6 1 5 2

6 1 S 2

6 2 5 1
6 5 2 1

f May 1985 Total Periphyton

Chlorophyta
Chrysophyta
Cyanophyta
Chlorophyll a*
Ash-free dry weight*

Sep 1985 Total Periphyton
Chlorophyta
Chrysophyta
Cyanophyta
Chlorophyll a*

Ash-free dry weight*

22.22 2 6 1 5 3 4

2.69 (NS) 2 5 6 4 3 1
20.45 2 3 4 5 6 1
0.24 3 5 4
3.54 (NS) 5 4 1 6 2 3

25.90 2 6 1 4 5 3

235.57 2 1 3 4 5
10.05 2 4 3 5 1

218.07 2 1 3 4 5
3.07 (NS) 1 5 4 3

22.37 2 3 1 5 4

6.24 4 5 1 3 2r
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! Table 6-8 (Continued) 

Student-Newman-Keuls Kultiple r Test Ranle Teat Results 
Date Parameter F-Ratio Low Kean Hilh Kean 

~ Sep 1984 Total Periphyton 119;95 4 5 3 ! £ I Chlorophyta 40.93 5 4 ~ ! £ I 

Chrysophyta 25.68 4 5 3 ! £ 
~ 

Cyanophyta 3.79 3 1 4 5 2 

I Chlorophyll ! 5.61 5 1 4 2 3 

Ash-Cree dry weight 2.50 1 2 5 4 3 
pq 

i 
Dee 1984 Total Periphyton 83.47 2 4 5 6 1 

Chlorophyta 63.74 £ ! ! 6 5 r Chrysophyta 86.49 4 5 2 6 1 
- -Cyanopbyta 3463.83 2 1 4 5 6 

i" 
Chlorophyll ! 6.17 1 2 5 6 4 

i Asb-free dry weight 10.66 1 2 4 6 5 

~ Kar 1985 Total periPh,ton 277 .83 6 1 5 2 
I Chlorophyta+ 

Chrysophyta 223.76 .§. ! 5 2 

~ 
Cyanophyta++ 
Chlorophyll ! 20.64 6 2 5 ! ! Ash-free dry we~ght 5.75 6 5 2 1 

c""I 
Kay 1985 Total Periphyton 22.22 £ I 6 1 5 3 4 i 

Chlorophyta 2.69 (NS) 2 5 6 4 3 1 
1"'" 

Chrysophyta 20.45 £ 3 4 5 6 ! 
{ Cyanophyta 0.24 3 5 4 
i Chlorophyll !* 3.54 (NS) 5 4 1 6 2 3 

Ash-free dry weighty 25.90 2 6 1 4 5 3 
~ c 

Sep 1985 Total Periphyton 235.51 £ ! ! 3 4 5 
Chlorophyta 10.05 £ 4 3 5 1 

('!ooI Chrysopbyta 218.07 1 ! 3 4 5 
Cyanophyta 3.07 (NS) 1 5 4 3 
Chlorophyll !* 22.31 £ 3 1 5 4 

r Ash-free dry weighty 6.24 4 5 1 3 2 
\ 

~~ 

r 
I 

-
221 
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Table 6-8 (Continued)

Date

Dec 1985

Test
Parameter

Total Periphyton

Chlorophyta

Chrysophyta

Cyanophytatt
Chlorophyll a*

Ash-free dry weight*

F-Ratio

11.77

8.51

34.06

9.09

3.46

Student-Newman-Keuls Multiple
Range Test Results

Low Rean Hizh Kean

5 4 6 2 1 3

5 4 1 3 6 2

2 4 5 6 1 3

1 2 5 4 3 6

1 2 5 3 4 6

tl = TRM 496.5
2 = TRW 506.6
3 = TRM 518.0
4 = TRW 527.4
5 = TRW 528.0
6 = TRM 529.5

'Cells sizes not equal
"*Not significant at *=0.05.
ttTest could not be done because of lack of adequate sample size or absence

of data.

222
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Table 6-8 (Continued) 

Test 
Date Parameter 

Dec 1985 Total Peripbyton 
Cblorophyta 

Chrysophyta 

Cyanophytatt 
Chlorophyll 1* 

Ash-free dry weight* 

t1 = TRK 496.5 
2 = TRK 506.6 
3 = TRK 518.0 
4 .. TRK 527.4 
5 = TRK 528.0 
6 : TRK 529.5 

'-Ratio 

11.77 
8.51 

34.06 

9.09 

3.46 

Student-Newman-Keu1s Multiple 
Ranle Test Results 

Low lie an Ricb Mean 

5 4 6 2 1 ~ 
~ 4 1 3 6 2 

2 4 5 6 1 ~ 

1 2 5 4 3 6 

1 2 5 3 4 6 

*Cells sizes not equal 
**Not significant at 0=0.05. 
ttYeat could not be done because of lack of adeguate aample size or absence 

of data. 
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Table 6-9. Results of Two-Way Analysis of Variance and Student-Newman-Keuls Multiple Range Test on
Pooled Periphyton Abundance Data By Quarter. Watts Bar Nuclear Plant. Preoperational
Monitoring. Chickamauga Reservoir, 1974-1985.

Rank (a = 0.05)
Lowest HighestGroup Quarter Parameter F-Ratio

Station Effect FEB/KAR Total Number 1549.30 85 83 84
Removed Chlorophyta 5.02 83 84 85

Chrysophyta 1589.60 85 83 84
Cyanophyta 2.98 (NS)* 84 85

MAY/JUN Total Number
Chlorophyta
Chrysophyta
Cyanophyta

AUG/SEP Total Number
Chlorophyta
Chrysophyta
Cyanophyta

NOV/DEC Total Number
Chlorophyta
Chrysophyta
Cyanophyta

464.84
62.47

206.52
72.60

181.75
92.01

134.04
92.91

620.42
365.52
293.13
26.20

74 85 76 75 77 82 84 83
74 77 75 76 85 82 84 83
74 855 75 76 77 84 82 83
74 76 77 75 85 84 82 83

74 83 77 82 76 85 84
74 83 82 77 85 76 84
83 74 77 82 76 85 84
77 76 83 82 85 84

83 77 85 84 82
7_7 83 82 8W5 84.
85 83 77 ý84 8i2
85 77 83 82 84

----, --1 

Table 6-9. Results of Two-Way Analysis of Variance and Student-Newman-Keuls Kultiple Range Test on 
Pooled Peripbyton Abundance Data By Quarter. Watts Bar Nuclear Plant. Preoperational 
Konitoring. Cbickamauga Reservoir. 1974~1985. 

Rant ~Cl = O.05~ 
Group Quarter Paralileter F-Ratio Lowest Highest 

Station Effect FEB/lIAR Total Number 1549.30 85 83 84 
Removed Chlorophyta 5.02 83 84 85 

Cbrysopbyta 1589.60 85 83 84 
Cyanopbyta 2.98 (NS)- 84 85 

IlAY/JON Total Number 464.84 74 n 76 75 77 82 84 83 
Cblorophyta 62.47 74 77 75 76 85 82 84 83 
Cbrysophyta 206.52 74 85 75 76 77 84 82 ~ 
Cyanopbyta 72.60 74 76 77 75 85 84 82 83 

AUG/SEP Total Number 181. 75 74 83 77 82 II 85 84 
Cblorophyta 92.01 74 83 82 77 85 76 84 
Cbrysopbyta 134.04 n 74 77 82 76 85 84 

~ 
Cyanopbyta 92.91 1L 76 83 82 85 84 

l'V 

NOV/DEC Total Number 620.42 II 77 85 84 82 
Cbloropbyta 365.52 77 83 82 85 84 
Cbrysophyta 293.13 85 83 77 84 82 
Cyanopbyta 26.20 85 77 83 82 84 



Table 6-9 (Continued)

Rank (a = 0.05)
Lowest HighestGroup

Year Effect
Removed

Quarter Parameter

FEB/lAR. Total Number
Chlorophyta
Chrysophyta
Cyanophyta

NAY/JUN Total Number
Chlorophyta

Chrysophyta
Cyanophyta

AUG/SEP Total Number
Chlorophyta
Chrysophyta
Cyanophyta

NOV/DEC Total Number

Chlorophyta
Chrysopbyta
Cyanophyta

F-Ratio

977.58
0.03 (NS)

951.13
2.98 (NS)

6 t
4

4
6

5 2
3 1
5 2

3

1 36 4
3 1

69.21
3.73

32.91
5.77

96.42
25.85
74.01
6.27

166.45

32.74
172.90

0.44

4 6 5 1 3 2
4 6 3 5 2 1

4 6 5 1 3 2
4 6 5 3 2 1

2 6 4 5 3
2 6 4 3 5
2 6 4 3 5
2 6 3 5 4

1
_1
1

.ph 

otssifcn

2 4 3 6

3 6 4 2
6 2 4 5
2 3 1 4

5 1
5 1

3 1
5 6w v w

*JjS Not significant
tI= TRK 496.5

2 TRM 506.6
3 =TEN 518.0
4 =TEN 527.4
5 =TRW 528.0
6 TRK 529.5

-3 --.-3 '. -A. ---.A --A I ~-3 '~~I -9

Table 6-9 (Conti nued) 

Rant ~~ = 0.05! 
Groul! !2!!arter Parameter F-Ratio Lowest Hishest 

Year aCCect FIB/MAR Total Number 977 .58 ..!t ~ 2 ..1. 3 1 
Removed Chlorophyta 0.03 (NS) 4 6 3 1 

Chrysopbyta 951.13 ..! ...! 5 ..1. 1 3 
Cyanophyta 2.98 (NS) 3 1 

IlAY/JON Total Number 69.21 ...! ...! 2. ..! ...1 ..1. 
Chloropbyta 3.73 4 6 3 5 2 1 

Chrysopbyta 32.91 ~ ...! 5 1 3 J. 
Cyanopbyta 5.77 4 6 5 3 2 1 

AUG/SSP Total Number 96.42 ..1. ...! ...! 5 3 -1 
Chlorophyta 25.85 2 6 ~ 3 5 -1 
Chrysopbyta 74.01 2 ...! 4 3 5 -1 

l\) 
Cyanophyta 6.27 2 6 3 5 4 1 

l\) 

~ NOV/DBC Total Number 166.45 2 4 3 6 ...1 -1 
Chlorophyta 32.74 2 6 4 ..l 5 I 
ChrYBophyta 172.90 6 2 4 5 ...1 -1 
Cyanophyta 0.44 2 3 1 4 5 6 

.BS ; Not significant 
tl = TRK 496.5 

2 = TU 506.6 
3 = TU 518.0 
4 = TU 527.4 
5 = TRK 528.0 
6 EO TRK 529.5 
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Table 6-10. Results of Two-Way Analysis of Variance and Student-Newman-Keuls Multiple Range Test
on Pooled Periphyton Abundance Data, Watts Bar Nuclear Plant, Preoperational
Monitoring, Chickamauga Reservoir, 1974-1985.

Mean Rank (a - 0.05)
Lowest HithestGroup

Station Effect
Removed

Parameter

Total Number
Chlorophyta
Chrysophyta
Cyanophyta

Total Number
Chlorophyta
Chrysophyta
Cyanophyta

F-Ratio

427.73
270.94
253.57
56.46

268.80
55.75

202.15
3.93

74

74
77

77 85
77
85 77
74 76

83 76

76 83
75 85

75 84 82

75 84 82
83 84 82

Year Effect
Removed

4* 6
4 6_
6 4
4 2

5
5
5
6

2 3 1
3 1 2
2 3 1
5 3 1

*1
2
3
4
5
6

TRM
TRM
TRM
TRM
TRE
TRM

496.5
506.0
518.0
527.4
528.0
529.5

table 6-10. Results of two-Way Analysis of Variance and Student-Newman-Keuls Kultiple Range test 
on Pooled Periphyton Abundance Data, Watts Bar Nuclear Plant, Preoperational 
Jlonitoring, Chickamauga Reservoir, 1974-1985. 

Group 

Station Effect 
Removed 

Year Effect 
Removed 

'*1 = TRK 496.5 
2 = TRK 506.0 
3 = TRK 518.0 
4 = TRK 527.4 
5 = TRII 528.0 
6 = TRK 529.5 

Parameter 

Total Number 
Chlorophyta 
Chrysophyta 
Cyanopbyta 

Total Number 
Chlorophyta 
Chrysophyta 
Cyanophyta 

F-Ratio 

427.73 
270.94 
253.57 

56.46 

268.80 
55.75 

202.15 
3.93 

Lowest 

74 77 
74 77 
74 85 
77 74 

~t ..! 
~ ..! 

6 4 
4 2 

Jlean Rank ~~ '" 0.05) 

85 83 76 75 
i3 85 76 7) 

11. 76 83 11 
76 75 85 83 

5 2 3 -1 
2- ...! 1 2 
2- 2 3 1 

6 5 3 1 

Highest 

84 82 
82 8i 
84 n 
84 82 



Table 6-11. Correlation Coefficients for Periphyton Total Abundance Data
Correlated With Selected Water Chemistry Data and River Flow,
Preoperational Monitorin8, Watts Bar Nuclear Plant, Cbickamauga
Reservoir, 1974-1985.

Nitroen OrRanic Carbon
River Flow Alkalinity Inorganic Orcanic Dissolved Total

-0.39 +0.08 +0.13 +0.11 +0.13 +0.13

N,

...... j ~.1 3I ~- -.) (-..J 3 .' - .J~ ~.... _J . _._ J _._--.J 

Table 6-11. Correlation Coefficients for Periphyton Total Abundance Data 
Correlated Witb Selected Water Chemistry Data and River Flow, 
Preoperational Monitoring, Watts Bar Buelear Plant, Chiekamauga 
Reservoir, 1974-1985. 

Nitrogen Organic Carbon 
River Flow Alkalinity 

.0.08 

Inorganic Orcanie Dissolved Total 

-0.39 .0.13 .0.11 .0.13 .0.13 

_J .. -J 1. __ J : __ .1 __ JI __ -.-J . __ j . _.J .-.J ... 3 



-1 - 1 -3 -1 ~--i ~ A ~-~1 ~~1 -3--_1 '°-1

Table 6-12. Minimum and Maximum Station Mean Values by Year for Periphyton Corrected Chlorophyll a, Ash-Free Organic
Weight, and Corrected Autotrophic Index, Watts Bar Nuclear Plant, Preoperational Monitoring, Chickamauga

Reservoir, 1976-1985.

Corrected Chlorophyll a (Mg/M 2 ) Ash-Free Organic Weight (Mg/M 2 ) Corrected Autotrophic Index
Year Minimum Station* Maximum Station Minimum Station Maximum Station Minimum Station Maximum Station

1976 33.2 6 64.8 4 5,278 2 20,588 3 124 3 590 3
1977 1.4 5 68.3 3 686 5 5,974 3 70 4 521 5
1982 3.2 2 112.8 3 204 2 20,254 3 83 1 623 6
1983 0.2 5 147.8 3 181 5 13,326 3 74 6 1,194 3

1984 2.2 6 107.9 4 502 6 33,149 3 60 4 3,169 5
1985 0.7 6 112.3 6 186 5 494,173 4 25 4 8,088 2

*1(

2
3
4
5
6

TRM
TRM
TRM
TER
TRM
TRM

496.5
506.6
518.0
527.4
528.0
529.5

Table 6-12. Kinimum and Maximum Station Kean Values by Year for Periphyton Corrected Chlorophyll a. Ash-Free Organic 
Weight. and Corrected Autotrophic Index, Watts Bar Nuclear Plant. Preoperational Monitoring, Chickamauga 
Reservoir, 1976-1985. 

Corrected Chloropbyll a (mg/m2 ) Ash-Free Organic Weight (mg/m2) Corrected Autotrophic Index 
Year Minimum Station* Kaximum Station Kinimwm Station Kaximum Station Kinimum Station Kaximum Station 

1976 33.2 6 64.8 4 5,278 2 20,588 3 124 3 590 3 
1977 1.4 5 68.3 3 686 5 5,974 3 70 4 521 5 
1982 3.2 2 112.8 3 204 2 20,254 3 83 1 623 6 
1983 0.2 5 147.8 3 181 5 13,326 3 74 6 1.194 3 
1984 2.2 6 107.9 4 502 6 33,149 3 60 4 3.169 5 
1985 0.7 6 112.3 6 186 5 494.173 4 25 4 8,088 2 

*1 = TM 496.5 
2 = TM 506.6 
3 = TM 518.0 
4 = TRK 527.4 
5 .. TRK 528.0 
6 .. TM 529.5 



Tamq 496.5 T0m 988.6 Tft" 516.A

150 r

i
$So

U
U

Ise

IMS

an

hi

a
U
U
hi

see

In

as
so

.1 ---- - -a*n .".tVaflfl*1in3in S ian S-0

3376- 3385

it~ ! ian3 a.. e.an~ am. ,~ *~~;*~ :~ u*~ :
1976-1395 1976-1905

TRI 527.4 TRI 520.0 TRi 529.5
age, ISO 950

r

a-

Ii

I"
w

hi

a-

O" " -. ma nI . * -* ".n -i aS0 a... ,~ 3.. aIn li * - a
* SiW" tens .in *~ -- * *~

13?6-1385

- ~ S V S b S 55 5

1376-1383 3376- 1385

.na.ni £ ma: -:

Figure 6-1. Corrected Chlorophyll a Concentrations For Periphyton By Location Surveyed During
Preoperational Monitoring, Watts Bar Nuclear Plant, Chickamauga Reservoir, 1976-1985.
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7.0 BENTHIC NACROINVERTEBRATES

7.1 Community Studies

Benthic aquatic macroinvertebrates are animals that live part or

all of their life cycles on or near the bottom of streams or reservoirs.

These organisms serve as an important food resource for other forms of

aquatic life, especially fish, and studies of their abundance and distri-

bution are useful for detecting major environmental perturbations.

Because many have an attached, or sessile, mode of life in the aquatic

environmental and are neither subject to rapid migrations nor severe

translocation by water mass displacement (except under spate conditions),

these organisms reflect exposure history and serve-as natural monitors of

environmental conditions. Additionally, many species are sensitive to

pollution and some have a relatively long and usually complex life cycle

of a year or more; hence, their presence or absence and abundance

patterns help describe environmental conditions over a period of time.

Evaluation of power plant effects depends upon a good preopera-

tional assessment of "natural" abundance and distribution patterns

because macroinvertebrate species composition and population levels

respond readily to not only power plant effects but also naturally

occurring factors such as availability of food, nature of benthic sedi-

ments, flow, reproductive success, spates, proximity of suitable habi-

tats, temperature, and dissolved substances (Hynes, 1970). The most

obvious factors in the study reach encompassed in the WBN environmental

assessment are current speed and substrate composition, which are closely

related. Traveling downstream from WBN, there is an obvious lessening of
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current velocity which is accompanied by a transition from hard rock and

sand to softer, more silty substrates. These factors are expected to

greatly affect spatial distributions of macroinvertebrate populations.

Additionally, seasonal spates which occur normally during early spring

are expected to add considerable temporal variability to the data.

Effects of other factors are expected to be more subtle.

7.1.1 Materials and Methods

Field--Several sampling techniques involving two methodologies,

artificial substrates and Hess sampler, were utilized to collect benthic

macroinvertebrates from upstream (TRNs 496.5-529.5) Chickamauga

Reservoir. Artificial substrates have been utilized throughout the

entire study (quarterly, spring 1973 through autumn 1985). Use of a Hess

sampler and accompanying sediment core sampler was initiated in summer

1983 in the immediate vicinity of WBN (TRifs 521.0-528.8). Hess and core

samplers were utilized again during the autumn of 1983 and continued for

the same two seasons throughout the study.

Artificial substrates--Sampling stations (figure 7-1) were

located at TE~s 496.5, 506.6, 518.0, 527.4, 528.0, and 529.9 from spring

1973 through autumn 1976. Thereafter the upper station was moved down-

Fstream to TRl 529.5 because 529.9 was too near Watts Bar Dam and not

consistently exposed to river currents. No samples were collected during

the winter quarter of 1974. River miles 528.0 (just upstream from the

WBN intake) and 529.5 were control stations with 496.5, 506.6, 518.0, and

527.4 (just below WBN diffuser) being the experimental stations.
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sand to softer, more silty substrates. These factors are expected to 

greatly affect spatial distributions of macroinvertebrate populations. 

Additionally. seasonal spates which occur normally during early spring 
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Field collections of macroinvertebrates were made quarterly from

May 1973 to December 1977 and from May 1982 through December 1985 using

artificial substrates. Sample collection dates from January-Karch are

referred to as winter quarter, April-June as spring, July-September as

summer, and October-December as autumn. Artificial substrates consisted

or wire barbeque baskets (volume = 7675 cms) filled with river stones

of uniform size. Three substrates were placed at each station and a line

and float was attached so the substrates could be located easily. During

1973, 1974, and the winter quarter of 1975, substrates were left in the

river (colonized) for 90 days. Because of poor recovery percentages due

primarily to vandalism, the colonization period was changed to 30 days

during the 1975-1977 and the 1982-1985 sampling periods.

During these periods substrates were retrieved primarily by

simply pulling them to the surface. Beginning in the winter quarter of

1983, an additional set of three substrates was placed at each station

and retrieved by divers placing each substrate in a fine-mesh bag before

bringing it to the surface. These samples were used to determine if a

significant loss of organisms occurred when substrates were retrieved by

pulling them to the surface. Beginning in the summer of 1983, an addi-

tional set of three substrates was placed at each station and left for 90

days to provide a basis for comparison of 30-day and 90-day macroinverte-

brate collections.

Because of continued loss of samplers due to vandalism,

beginning in August of 1983, substrates were anchored to the bottom of

the river by attaching them to a piece of steel rail. This allowed their

retrieval from the water only by divers even though the marker locating

their position was visible.
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FAfter retrieving substrates, they were rinsed with water over a

F" standard No. 30 mesh (595 Ism) wash screen. Rocks were removed and

individually brushed over the screen. All material retained by the wash

screen was placed in a container, labeled, and preserved with 10 percent

formalin (1973-1977) or 70 percent ethyl alcohol (1982-1985) for labora-

tory processing.

Hess samplers--Additional macroinvertebrate collections were

made using a Hess sampler (area = .0856 m2) during summer and autumn

quarters of 1983-1985 to supplement routinely collected artificial

substrate samples. Five stations, Tills 521.0, 526.3, 527.4, 528.0, and

528.8 were sampled during the summer quarter, 1983 (figure 7-1). After

preliminary evaluation of sediment data and a qualitative evaluation of

macroinvertebrate data, the sampling location at TRW 526.3 was moved

horizontally to an area where the very fine sand component of the sub-

strate would be less and the station at 528.8 was moved downstream to

river mile 528.5 to possibly reduce the effect of current and increase

the similarity between control stations.

Divers collected 10 samples at each station by pushing the Hess

sampler into the river bed and working the substrate to a depth of

approximately 15 cm using a hand rake. Dislodged organisms and detritus

were carried by the current into a catch cup. All large rocks, mussels,

clams, etc., were placed in mesh bags. Collected material was taken to

the surface and processed using the same procedures as described for

artificial substrates.

Sediment--Sediment samples were collected adjacent to three ran-

domly selected Hess samplers at each station. Samples were collected by
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formalin (1973-1977) or 70 percent ethyl alcohol (1982-1985) for labora-

tory processing. 
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Sediment--Sediment samples were collected adjacent to three ran-

domly selected Hess samplers at each station. Samples were collected by 



divers pushing a core sampler (81.07 cm2 ) into the sediment to a depth

of approximately 15 cm. After affixing a lid to the sampler, it was

gently removed from the substrate and a plate (attached with elastic

tubing to the sampler) was placed over the end of the core before it was

taken to the surface. Samples were then taken to the laboratory for

analysis.

Laboratory--Macroinvertebrate samples were rewashed over a stan-

dard No. 30 mesh screen and placed in white enamel trays. Organisms were

picked from the remaining detritus and sediments, placed in vials,

labeled, and preserved with a solution of 70 percent ethyl alcohol and 5

percent glycerine. Macroinvertebrates were classified to the lowest

taxonomic classification practicable and enumerated. Sediment samples

were processed through a series of sieves to determine amounts of silt

and clay (<0.063 mm), fine sand (0.063-0.25 mm), medium sand

(0.25-0.5 nun), coarse sand (0.5-2.0 on), granule and pebble

(2.0-31.0 mm), and larger pebble (31.0-63.0 mm) present in each.

Data Analysis--Loss of prescribed samples and implementation of

sampling schemes augmented to enhance sample recovery over the period of

monitoring presented special difficulties in the area of data analysis,

especially the comparability among stations and years because of

unbalanced sample replicability. Also, potential difference in sampling

efficiency among the various collection techniques (i.e., substrates

colonized 90 days, substrates colonized 30 days, unbagged substrates,

bagged substrates, and Hess collections) caused difficulty in an unified

approach to assessing temporal and spatial distributions of benthic

macroinvertebrates.
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FTo minimize these problems, data were presented to facilitate

rcomparability among sampling techniques. Average seasonal (combined

years) total macroinvertebrate abundance and standard errors of the mean

were calculated for each sampling technique and sampling location. These

data also were plotted to allow visualization of abundance and varia-

bility for each technique. In addition, abundance of predominant taxa

(defined as >20 percent of the total at any location for artificial sub-

strate data and >5 percent of the total for Hess data) were determined

and illustrated for each sampling technique.

Artificial substrates--Because of the low recovery rate of arti-

ficial substrates and the changing of colonization periods from 90 to 30

days, artificial substrate data were not subjected to analytical proce-

dures such as Sorensen's Quotient of Similarity, diversity, or percentage

Fsimilarity. Means, standard deviation, minimum and maximum values were

calculated for each collection period for total numbers of organisms and

the different taxa collected. Because TRI 529.9 was not considered

comparable to TRM 529.5, samples collected at 529.9 during 1975 and 1976

(30-day colonization) were not used in any of the calculations or consi-

dered as part of the results.

Principle component analysis (SAS, 1982) was performed on sea-

sonal and combined seasons data sets (30-day colonization) to evaluate

similarity among stations. Mean densities for each taxon were calculated

for each quarter over the entire sampling period and for all quarters

combined. These data were then transformed (lOglo) prior to analysis.

Although Morrison (1967) and Cooley and Lohnes (1971) give good

presentations of these statistical features of principle component
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comparability among sampling techniques. Average seasonal (eombined 
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analysis (PCA), a brief discussion in general terms of its applications

to the analysis of these data will be given.

Principle component analysis summarizes the data contained in

location-by-taxa data matrix in terms of components that are ordered in

terms of the magnitude of their variances. The first principle component

having the greatest variance, the second, the next greatest, and so

forth. Each component has an associated eigenvalue giving the amount of

variance accounted for by each component, and it is customary to extract

only enough components to remove the majority of the variance. Sokal and

Sneath (1973) suggest that enough components be extracted until 75

percent of the variance is accounted for. Often as few as three compo-

nents will account for most of the variance. In addition, each component

has an eigenvector of component coefficients often called scores giving 7
the weighing of each taxon in each linear component.

In this report principle component analysis was used (in addi-

tion to the plots of dominant taxa) primarily to evaluate the similarity

among sampling locations rather than to identify specific ecological

factors. This similarity, derived from the original river mile-by-taxa

matrix and expressed in terms of the first three components, was

displayed in a single three-dimensional plot for each season and combined

seasons. River miles with similar benthic community structures will form

a cluster on the plots.

Total numbers of macroinvertebrates collected using bagged and

unbagged methods of retrieval (30-day exposure) were tested for signi-

ficant differences using Wilcoxon's Signed-Rank and t-test (Sokal and

Rohlf, 1969). Total macroinvertebrate data from the 30-day unbagged

substrates were plotted by year for each sampling location.
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Hess samples--In addition to simple statistics, several other

types of analyses were used to evaluate data collected with the Hess

sampler. Sorensen's Quotient of Similarity (SQS) (McCain, 1975) and

rPercentage Similarity (PS) (Pielou. 1975) were used to evaluate similari-

ty among stations based on qualitative and qualitative/quantitative

Vcommunity structure, respectively. A criterion of 70 percent or greater

rwas chosen to indicate similar community structure at stations being

compared. Community diversity (D-Bar, diversity index) was calculated

Faccording to Patten (1962) and a one-way analysis of variance (ANOVA) and

Duncan's New Multiple Range Test (Steel and Torrie, 1960) were used to

aid in evaluating station differences (number of taxa present and abun-

dance/n 2 ) in each quarter. Abundance data were transformed (lOgl0)

prior to the analysis.

Sediment--Amounts of various sediment sizes were calculated and

used to characterize substrates at each sampling station. Cluster

analysis, in addition to plotting, was used to find groupings of stations

with similar substrates. The algorithm employed was the unweighted

pair-group using arithmetic averages (UPGMA) using the Euclidean distance

to examine the stations for natural groupings. An excellent review of

the method is given in Sneath and Sokal (1973).

F7.1.2 Results and Discussion

Sample Collection--Collection of artificial substrates was

hampered by vandalism, spates (which removed substrates from their marked

location), and hazardous river flows (which prevented collections by

divers). Even after changing from 90-day to 30-day colonization periods
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Percentage Similarity (PS) (Pie1ou. 1975) were used to evaluate similari

ty among stations based on qualitative and qualitative/quantitative 

community structure. respectively. A criterion of 70 percent or greater 

was chosen to indicate similar community structure at stations being 

compared. Community diversity CD-Bar, diversity index) was calculated 

according to Patten (1962) and a one-way analysis of variance (ANOVA) and 

Duncan's New Multiple Range Test (Steel and Torrie. 1960) were used to 

aid in evaluating station differences (number of tala present and abun-

dance/m2) in each quarter. Abundance data were transformed (10g10) 

prior to the analysis. 

Sediment--Amounts of various sediment sizes were calculated and 

used to cbaracterize substrates at each sampling station. Cluster 

analysis. in addition to plotting. was used to find groupings of stations 

with similar substrates. tbe algorithm employed was tbe unweigbted 

pair-group using arithmetic averages (UPGKA) using tbe Euclidean distance 

to examine the stations for natural groupings. An excellent review of 

the metbod i8 given in Sneath and Sokal (1973). 

7.1.2 Results and Discussion 

Sample Collection--Collection of artificial 8ubstrates was 

hampered by vandalism. spates (which removed substrates from their marked 

location). and hazardous river flows (which prevented collections by 

divers). Even after changing from 90-day to 30-day colonization periods 



to increase collection efficiency, no great improvement was noted until

sumner 1983 when artificial substrates were first anchored to the bottom

by steel rails. A summary of sample recovery during the entire moni-

toring period is provided in table 7-1 for the three artificial substrate

collection techniques and for Hess samples also. Collection efficiencies

before and after the anchoring of substrates to the bottom were as

follows.

Spring 1973-Spring 1983 Summer 1983-Autumn 1985

No. Substrates Placed No. Substrates Placed
30-day unbagged 282 30-day unbagged 180
30-day bagged 36 30-day bagged 180
90-day unbagged 105 90-day unbagged 162

No. Substrates Recovered (.) No. Substrates Recovered (M)
30-day unbagged 161(57) 30-day unbagged 15S(86)
30-day bagged 10(28) 30-day bagged 156(87)
90-day unbagged 47(45) 90-day unbagged 131(81)

Considering all three collection techniques together, only 52 percent of the

substrates placed from spring 1973 through spring 1983 were recovered.

Recovery rate increased to 85 percent during the last part of the study.

Recovery rate during 1983-1985 would have been even greater except for an

almost complete washout of substrates by unusually high flows in spring

1984.

Observations during sample collection revealed benthic substrates

consisting of varying amounts of rock and sand in the immediate vicinity of

WEN and the upstream part of the study reach (TRs 518.0-529.5). These

substrates were therefore similar to the rock-filled artificial substrates

utilized in this study. However, natural substrates at the two downstream

stations (TRI~s 496.5 and 506.6) were composed of silt, as was reported by

divers who usually found the artificial, rock-filled baskets approximately

2 .~ (3

to increase collection efficiency, no great improvement was noted until 

summer 1983 when artificial substrates were first anchored to the bottom 

by steel rails. A summary of sample recovery during the entire moni

toring period is provided in table 7-1 for the three artificial substrate 

collection technigues and for Hess samples also. Collection efficiencies 

before and after tbe anchoring ot substrates to the bottom were as 

follows. 

Spring 1973-Sprinl 1983 

No. Substrates Placed 
30-day unbagged 282 
30-day bagged 36 
90-day unbagged 105 

No. Substrates Reeovered (~) 
30-day unbagged 161(57) 
30-day bagged 10(28) 
90-day unbagged 47(45) 

Summer 1983-Autumn 1985 

No. Substrates Placed 
30-day unbagged 180 
30-day bagged 180 
90-day unbagged 162 

No. Substrates Reeovered (~) 
30-day unbagged 155(86) 
30-day bagged 156(87) 
90-day unbagged 13l(8l} 

considering all three collection technigu8s together, only S2 percent of the 

substrates placed from spring 1973 through spring 1983 were recovered. 

Recovery rate increased to 85 percent during the last part of the study. 

Recovery rate during 1983-1985 would have been even greater except for an 

almost complete washout of substrates by unusually high flows in spring 

1984. 

Observations during sample collection revealed benthic substrates 

consisting of varying amounts of rock and sand in the immediate vicinity of 

WBN and tbe upstream part of the study reach (TR!s S18.0-529.5). rhese 

substrates were therefore similar to the rock-filled artificial substrates 

utilized in this study. However. natural substrates at the two downstream 

stations (TaKs 496.5 and 506.6) were composed of silt. as was reported by 

divers who usually found the artificial. rock-filled baskets approximately 
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one-half buried into the substrate after each month's (or three months')

colonization period.

During the summer quarter of 1983, divers had difficulty locating

artificial substrates at ThM 518.0, resulting in a 14-day delay in retrieval

(bagged and unbagged samples) and a 44-day colonization period. All other

substrates collected were according to prescribed 30- or 90-day colonization

periods.

Comparison of Collection Techniques--Average total macroinverte-

brate abundance for each collection technique (table 7-2) is illustrated in

figures 7-2 through 7-4 for each season and sampling location along with

respective standard errors of the mean. These data indicated no statistical

advantage of any particular substrate collection technique (30-day unbagged,

30-day bagged, and 90-day unbagged) because of the large amount of varia-

bility within each respective data set over the collection period. A

comparison of 95 percent confidence intervals (not shown) would approxi-

mately double the degree of overlap among techniques as shown by the stan-

dard errors of the mean in figures 7-2 through 7-4. Respective means for

the 30-day unbagged, 30-day bagged, and 90-day unbagged data (combined

winter, spring, summer, and autumn data for all stations) were 33.9, 74.4,

and 68.5 organisms per substrate. Ranges of respective 95 percent confi-

dence intervals were 19.1-48.7, 32.4-116.4, and 27.5-109.5.

Although the entire data set could not be separated (on a statis-

tical basis) into separate populations based upon the three artificial

substrate collection techniques, some differences were observed. First,

comparison of 30-day bagged and unbagged data showed that the technique of

enclosing substrates within a bag before retrieval consistently (45 out of
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one-half buried into the substrate after each month's (or three months') 

colonization period. 

During the summer Quarter of 1983, divers had difficulty locating 

artificial substrates at IRK 5lS.0, resulting in a 14-day delay in retrieval 

(bagged and unbagged samples) and a 44-day colonization period. All other 

substrates collected were aeeording to prescribed 30- or gO-day colonization 

periods. 

Comparison of Collection Ieehnigues--Average total macroinverte-

brate abundance for eaeh eolleetion techniQue (table 7-2) is illustrated in 

figures 7-2 through 7-4 for each season and sampling loeation along with 

respective standard errors of the mean. Ihese data indicated no statistieal 

advantage of any particular substrate eolleetion techniQue (30-day unbagged, 

30-day bagged, and gO-day unbagged) beeause of the large amount of varia-

bility within each respective data set over the collection period. A 

eomparison of 95 pereent confidence intervals (not shown) would approxi

mately double the degree of overlap among techniQues as shown by the stan-

dard errors of the mean in figures 7-2 through 7-4. Respeetive means for 

the 30-day unbagged, 30-day bagged, and 90-day unbagged data (eombined 

winter, spring, summer, and autumn data for all stations) were 33.9, 74.4, 

and 6S.5 organisms per substrate. Ranges of respective 95 percent confi

dence intervals were 19.1-4S.7, 32.4-116.4. and 27.5-109.5. 

Although the entire data set could not be separated (on a statis

tical basis) into separate populations based upon the three artifieial 

substrate colleetion techniques, some differences were observed. First. 

eomparison of 30-day bagged and unbagged data showed that the teehniQue of 

enelosing substrates within a bag before retrieval consistently (45 out of 
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56 comparisons of paired means) collected more macroinvertebrates. This

difference was supported by the non-robust Wilcoxon Signed-Rank test which

yielded a standard normal deviate equal to -4.73 and resulted in a P < .001,

leading one to conclude that the bagged retrieval was superior to the

unbagged. This difference is obvious in figures 7-2 through 7-4, comparing

closed (bagged) and open (unbagged) circles.

Second, substrates exposed upstream from TRN 506.6 for a period of

90 days in autumn collected many more organisms than substrates exposed for

30 days (figure 7-4). Many of these organisms were rheophyllic insect

larvae dominated by trichopterans (caddisflies), especially Cyrnellus

fraternus. Cyrnellus abundance in Watts Bar tailwater proliferated from

August through October and emergence was likely completed by November

(Brigham et al., 1982). Because 90-day substrates were primarily collected

in October and 30-day substrates were not collected until November or

December, the difference illustrated in figure 7-4 between the 90- and

30-day collection techniques is strongly biased by time of placement.

Third, different collection techniques yielded different results in

terms of abundance and distribution of predominant organisms (tables 7-3

through 7-6, figures 7-5 through 7-8). During the winter quarter

(figure 7-5) 30-day bagged substrates surpassed other techniques, in collec-

tion of the amphipod Hyalella azteca and chironomids, while 90-day

substrates contained more flatworms (Planariidae and Dugesia tigrina). Two

trichopterans, Cheumatopsyche and Cyrnellus fraternus, were predominant on

90-day substrates but not on 30-day substrates. During spring (figure 7-6)

90-day substrates were colonized primarily by chironomids (midge larvae) and

Planariidae while the 30-day unbagged substrates were colonized by not only

240

56 comparisons of paired means) collected more macroinvertebrates. This 

difference was supported by the non-robust Wilcoxon Signed-lank test which 

yielded a standard normal deviate equal to -4.73 and resulted in a P < .001, 

leading one to conclude that the bagged retrieval was superior to tbe 

unbagged. Tbis difference is obvious in figures 7-2 tbrough 7-4, comparing 

closed (bagged) and open (unbagged) circles. 

Second, substrates exposed upstream from TIK 506.6 for a period of 

90 days in autumn collected many more organisms tban substrates exposed for 

30 days (filure 7-4). Kany of these organisms were rbeophyllic insect 

larvae dominated by trichopterans (caddisflies), especially Cyrnellus 

fraternus. Cyrnellus abundance in Watts Bar tailwater proliferated from 

August through October and emergence was likely completed by November 

(Brigham et al., 1982). Because 90-day substrates were primarily collected 

in October and 30-day substrates were not collected until November or 

December, the difference illustrated in figure 7-4 between tbe 90- and 

30-day collection tecbniques is strongly biased by time of placement. 

Third, different collection techniques yielded different results in 

terms of abundance and distribution of predominant organisms (tables 7-3 

througb 7-6, figures 7-5 througb 7-8). During the winter quarter 

(figure 7-5) 30-day bagged substrates surpassed other tecbniques, in collec

tion of tbe amphipod Hydella azteca and cbironomids, while 90-day 

substrates contained more flatworms (Planariidae and Dugesia tilrina). Two 

trichopterans, Cheumatopsyche and Cyrnellu8 fraternuI, were predominant on 

90-day substrates but not on 30-day substrates. During spring (figure 7-6) 

90-day substrates were colonized primarily by chiroDomids (midge larvae) and 

Planariidae wbile the 30-day unbagged substrates were colonized by not only 
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Fchironomids and Planariidae but also the hydra Hydra americana, the benthic

rcladoceran Sida crystallina, and the caddisfly Cyrnellus fraternus. The

30-day bagged samples contained the amphipod, Crangonyz, especially at TR~s

r527.4 and 528.0. This organism was never abundant on unbagged substrates.

The midge Parachironomus was the predominant organism at TRP 529.5 on 30-day

substrates (bagged and unbagged). The most prevalent organism during the

summer quarter (figure 7-7) was Cyrnellus fraternus in the 30- and 90-day

substrates (bagged and unbagged). Stenacron, a predominant organism on all

artificial substrate types in winter, was only abundant on 90-day substrates

in summuer. During autumn 90-day substrates contained large numbers of three

caddisflies, Cheumatopsyche, Cyrnellus fraternus, and Hydropsyche. One of

rthese, Hydropsyche, was not predominant on 30-day substrates.

Abundance data from Hess samples could not be compared to artifi-

Fcial substrate data because Hess data were reported as abundance per unit

area (M2) whereas artificial substrate data cannot be converted and

reported on a unit area basis. However, a qualitative comparison was made.

The most abundant organism in Hess samples during both summer and autumn

quarters (figures 7-7 and 7-8) was Corbicula manilensis, a clam which was

relatively rare in other collection techniques. Predominant organisms in

Hess samples also included aquatic worms (Oligochaeta) and the amphipod

FCrangonyx (autumn only). Hess data were similar to the 30-day substrate

data (summer and autumn) reporting large numbers of Cyrnellus fraternus.

FComparison of coefficient of variation data for all collection techniques

(table 7-7) indicates that data derived from the Hess sampler methodology

contained much less variability than data representing artificial substrate

Fcollections. Additionally, Hess collections included not only Corbicula
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chironomids and Planariidae but also the hydra Hydra americana. the benthic 

cladoceran ~ crystallina. and the caddisfly Cyrnellus fraternuB. The 

30-day bagged samples contained the amphipod. Crangonyx. especially at TRKs 

527.4 and 528.0. This organism was never abundant on unbagged substrates. 

The midge Parachironomus was the predominant organism at TRK 529.5 on 30-day 

substrates (bagged and unbagged). The most prevalent organism during the 

summer quarter (figure 7-7) was CYrnellus fraternus in the 30- and 90-day 

substrates (bagged and unbagged). Stenacron. a predominant organism on all 

artificial substrate types in winter, was only abundant on gO-day substrates 

in summer. During autumn 90-day substrates contained large numbers of three 

caddisflies. Cheumatopsyche, Cyrnellus fraternus, and Hydropsyche. One of 

these, Hydropsyche, was not predominant on 30-day substrates. 

Abundance data from Hess samples could not .be compared to artifi-

cial substrate data because Hess data were reported as abundance per unit 

area (m2 ) whereas artiCicial substrate data cannot be converted and 

reported on a unit area basis. However. a qualitative comparison was made. 

The most abundant organism in Hess samples during both summer and autumn 

quarters (figures 7-7 and 7-8) was Corbicula manilensis, a clam which was 

relatively rare in other collection techniques. Predominant organisms in 

Hess samples also included aquatic worms (Oligochaeta) and the amphipod 

Crangonyx (autumn only). Hess data were similar to the 30-day substrate 

data (summer and autumn) reporting large numbers of Cyrnellus fraternus. 

Comparison of coefficient of variation data tor all collection techniques 

(table 7-7) indicates that data derived from the Hess sampler methodology 

contained much less variability than data representing artificial substrate 

collections. Additionally, Hess collections included not only Corbicula 
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manilensis as the dominant organism, but also other bivalve mollusks such as

Amblema plicata, Anodonte imbecillis, Cyclonaias tuberculata, Elliptio

crassidens, Obliguaria reflexa, Pleurobema cordatum, and Quadrula pustalosa

which were not represented in the artificial substrate data.

Spatial Comparisons--Because of differences among collection

techniques and because different techniques were utilized separately and/or

together during various parts of the study, a spatial description of macro-

invertebrate occurrence considered all techniques with proper regard for

sampling effort (30-day unbagged--27 quarters, 30-day bagged--12 quarters,

90-day unbagged--16 quarters, Hess sampler--6 quarters). One hundred and

eight macroinvertebrate taxa were identified during preoperational

monitoring (table 7-8). Of these taxa, 51 were found exclusively downstream

of WBN and 3 were found exclusively upstream (table 7-9). All 3 taxa

encountered only upstream of WBN (Coenagrionidae, Neurocordulia

yamaskanensis, and Rheotanytarsus) were rare being represented infrequently

by only a few individuals. Occurrence of the taxon Coenagrionidae only

upstream represents identification to family of a very immature individual

likely representing Argia, Enallaama, or Ischnura, all of which were also

encountered downstream of WBN. Also, Neurocordulia yamaskanensis and

Neurocordulia sp. likely are the same, thus being represented both up and

downstream of WBN. None of the 51 taxa listed on table 7-9 as occurring

only downstream of WBN were dominant organisms. Occurrence of the mussel

taxa Amblema, Anodonta imbecillis, Cyclonaias tuberculata, Fusconaia ebena,

Obliquaria reflexa, Plagiola lineolata, Pleurobema cordatum, Pleurobema

cordatum pyramidatum, Proptera alata. and Quadrula exclusively downstream of

WBN reflects important mussel habitat below WBN. Two species of mussels,

2't2

manilensis as the dominant organisM. but also other bivalve mollusks such as 

Amblema plicata. Anodonta imbecillis. CYclonaias tuberculata, Elliptio 

crassidens. Obliquaria reflexa. Pleurobema cordatum, and Quadrula pustalosa 

which were not represented in the artificial substrate data. 

Spatial Comparlsons--Because of differences among collection 

techniques and because different techniques were utilized separately and/or 

together during various parts of the study. a spatial description of macro-

invertebrate occurrence considered all techniques with proper regard for 

sampling effort (30-day unbagged--27 quarters, 30-day bagged--12 quarters. 

90-day unbag,ed--16 quarters, Hess sampler--6 quarters). One hundred and 

eight macroinvertebrate taxa were identified during preoperational 

monitoring (table 7-8). Of these taxa. 51 were found exclusively downstream 

of WBN and 3 were found ezclusively upstream (table 7-9). All 3 taxa 

encountered only upstream of WBN (Coena&rionidae. Neurocordulia 

yamastanensis. and Rheotanytarsus) were rare being represented infrequently 

by only a few individuals. Occurrence of the taxon Coena&rionidae only 

upstream represents identification to family of a very immature individual 

likely representing Arlia, Enallasma. or Iachnura. all of which were also 

encountered downstream of WBN. Also. Neurocordulia yamastanensis and 

Neurocordulla sp. likely are the same, thus beine represented both up and 

downstream of VBN. None of the- 51 taxa listed on table 7-9 as occurring 

only downstream of VBN were dominant organiSMS. Occurrence of the mussel 

taxa Amblema. Anodonta imbecillis. Cyclonaia. tuberculata, Fusconaia ~. 

Obliquaria reflexa, Plasiola lineolata. Pleurobema cordatum. Pleurobema 

cordatum pyramidatum, Proptera alata. and Ouadrula exclusively downstream of 

WBN reflects important mussel habitat belowWBN. Two species of mussels, 

212 

~ 
! , 

" ! ., 
I 
; 

~ 

i 

j 
) 

" 
1 
IlI!J'f 

i 
, 

""'l 
! 

, 
,.., 

I 

., 
! 

I 



rElliptio crassidens and Quadrula pustulosa, which were reported downstream

of WBN also occurred upstream, indicating limited mussel habitat existed

upstream of WBN. Exclusive occurrence of more taxa downstream of WBN was

expected because of greater sampling effort downstream (658 versus 302

samples) and greater downstream habitat diversity. Substrates downstream of

WBN included deep silt which was not encountered upstream of WBN.

rSeasonal spatial distributions of predominant taxa are provided in

figures 7-5 through 7-8. These figures depict spatial results for every

collection technique and are discussed below by season. Each seasonal

discussion also incorporates results from Principal Component Analysis (PCA)

Fof 30-day unbagged substrate data. Apart from providing supportive infor-

mation to observations derived from artificial substrate data, Hess data are

discussed separately as they represent abundance per unit area (M2) and

are not strictly comparative to artificial substrate data. Hess data also

do not represent the entire area sampled by artificial substrates and were

Fcollected only during the summer and autumn seasons. Average abundance of

organisms collected each sampling period by 30-day unbagged. 30-day bagged,

90-day unbagged, and Hess sampler is provided in respective appendices A

Fthrough D.

Winter--All three artificial substrate collection techniques

Findicated a greater macroinvertebrate abundance at TR~s 496.5 and 505.5 than

at other sampling locations (see figures 7-2 and 7-5). Predominant taxa at

Vthese two downstream locations included Oligochaeta, Planariidae, Hyalella

azteca, and Chironomidae. Hyalella azteca was very abundant at TRW 506.6.

Predominant taxa at locations upstream of TaN 506.6 (those with rock

substrates) included two caddieflies, Cheumatopsyche and Cyrnellus

fraternus, the mayfly Stenacron, and the midge Parachironomus.F
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Elliptio crassidens and Quadrula pustulosa. which were reported downstream 

of WBN also occurred upstream. indicating limited mussel habitat existed 

upstream of WBN. Exclusive occurrence of more taxa downstream of WBN was 

expected because of greater sampling effort downstream (658 versus 302 

samples) and greater downstream habitat diversity. Substrates downstream of 

WBN included deep silt wbich was not encountered upstream of WBN. 

Seasonal spatial distributions of predominant taxa are provided in 

figures 7-5 through 7-8. These figures depict spatial results for every 

collection technique and are discussed below by season. Each seasonal 

discussion also incorporates results Crom Principal Component Analysis (PeA) 

of 30-day unbagged substrate data. Apart from providing supportive infor-

mation to observations derived Crom artiCicial substrate data. Hess data are 

discussed separately as they represent abundance per unit area (m2) and 

are not strictly comparative to artificial substrate data. Hess data also 

do not represent the entire area sampled by artificial substrates and were 

collected only during the summer and autumn seasons. Average abundance of 

organisms collected each sampling period by 3D-day unbagged. 30-day bagged, 

90-day unbagged. and Hess sampler is provided in respective appendices A 

throu,h D. 

Winter--All three artiCicial substrate collection techniques 

indicated a greater macroinvertebrate abundance at TRKs 496.5 and 505.5 than 

at other sampling locations (see figures 1-2 and 7-5). Predominant taxa at 

these two downstream locations included Oligochaeta, Planariidae, Hyalella 

azteca, and Chironomidae. Ryalella azteca was very abundant at TRK 506.6. 

Predominant taxa at locations upstream of TRK 506.6 (those with rock 

substrates) included two caddisflies, Cheumatopsyche and Cyrnellus 

fraternu8, the mayfly Stenacron. and the midge Parachironomus. 
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Many of the predominant winter taxa also were important in the PCA

grouping of stations (based on 30-day unbagged substrates) illustrated on

three axes in figure 7-9. These taxa (table 7-10) included Hyalella azteca,

Oligochaeta, Planariidae, Cheumatonsyche, Stenacron, and Chironomidae.

Other taxa important in the PCA analysis included Coelotanyous and

Hexazenia. PCA results were similar to those based upon dominant taxa in

that the downstream two stations (TR~s 496.5 and 506.6) were separated from

all other locations by the first principal component (PRIN 1 representing

flow) because of the predominance of the silt tolerant Oligochaeta,

Hexazenia, and Coelotanyous and also Hyalella azteca. Both downstream

stations were also dissimilar to each other (PRIN 2) because of a greater

abundance of Planariidae at TRM 496.5 than at TRM 506.6 and also the absence

of Cheumatogsyche at TRM 496.5 which occurred at all other locations. TR7

528.0 was different from all other stations (PRIN 3) because of the

simultaneous abundance of Chironomidae, Cheumatopsyche, and Stenacron at

that station. Average abundance by sampling location of taza important to

PCA is provided in table 7-10.

Spring--Spatial distribution of macroinvertebrates in the spring

was unlike winter (figure 7-2) in that there was a marked increase in abun-

dance from TRM 496.5 to TRW 529.5, especially for Parachironomus,

Planariidae, and the amphipod Cranzonyx, except that Crangonyx was not abun-

dant at TRW 529.5, immediately downstream of Watts Bar Dam (figure 7-6).

The conspicuous absence of Cranzonyx at TRM 529.5 may suggest its inability

to maintain itself in very swift flows. Its absence in unbagged data may

also suggest a tendency to be washed from the rock-filled baskets which were

pulled freely to the surface during recovery. Predominant taxa (30-day
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Many of the predominant winter taxa also were important in the PCA 

grouping of stations (based on 30-day unbagged substrates) illustrated on 

three axes in fleure 7-9. These taxa (table 7-10) included Hyalella azteca. 

Oligochaeta, Planariidae, Cheumatopsyche, Stenacron, aod Chironomidae. 

Other taxa important in the PeA analysis included CoelotaoypuS and 

Hexalenia. PeA results were similar to those based upon dominant taxa In 

that the dOWDstream two stations (IRKs 496.5 and 506.6) were separated from 

all other locations by the first principal component (PRIN 1 representing 

flow) because of the predominance of the silt tolerant Oligochaeta, 

Hexalenia, and Coelotanypus and also Hyalella azteca. Both downstream 

stations were also dissimilar to each other (PRIN 2) because of a greater 

abundance of Planariidae at IRK 496.5 than at lIN 506.6 and also the abaence 

of Cbeumatopsycbe at IRK 496.5 wbich occurred at all other locations. TRK 

528.0 was different from all otber stations (paIN 3) because of the 

simultaneous abundance of Chironomidae. Cheumatopsycbe. and Stenacron at 

that station. A~erage abundance by sampling location of taxa important to 

PCA is provided in table 1-10. 

Spring--Spatial distribution of macro invertebrates in the spring 

was unlite winter (figure 1-2) in that tbere was a marked increase in abun-

dance from IRK 496.5 to TRK 529.5, especially for Parachironomus, 

Planariidae, and the ampbipod Cranlonyx, except that Craolonyx was not abun-

dant at TIN 529.5, immediately downstream of Watts Bar Dam (figure 7-6). 

The conspicuous absence of Crao&onyx at TRK 529.5 may suggest its inability 

to maintain itself in very swift flows. Its absence in unbagged data may 

also suggest a tendency to be washed from the rock-filled baskets which were 

pulled freely to the surface during recovery. Predominant taxa (30-day 
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substrates) also included Oligochasta, Sida crystallina, Cyrnellus

rfraternus, and Hydra americana (figure 7-6). Hydra americana occurred in

the downstream part of the study reach (TRKs 496.5-518.0) while the

rnetapinning caddisfly Cyrnellus fraternus increased in the upstream area

(TRKs 528.0-529.5) where strong currents are prevalent. Cvrnellus fraternus

utilizes nets to enhance capture of current-borne foods from a fixed retreat

and is epilithic (living on rock substrates) and thus well suited for

colonizing substrates in the upstream study reach (Lawrence, 1978). Side

rcrystallina, a benthic cladoceran, was prevalent in the mid-study reach

(TRKs 506.6-528.0).

Predominant macroinvertebrate taxa also were important in the

grouping of stations based upon PCA (figure 7-10), in addition to two other

taxa: Oecetis (Trichoptera) and Chironomus (table 7-10). PCA results

agreed with the spatial comparison based upon dominant (30-day unbagged)

taxa in that greater abundance of Parachironomus and Planariidae at Tils

527.4, 528.0, and 529.5 than downstream and more Hydra americana at Tils

496.5 and 518.0 than upstream separated the study reach into two distinct

areas based upon the first principal component (figure 7-10). Chironomus

Vand Crangonyx were identified as important taxa partly responsible for

separating stations based upon the second principal component (figure 7-10),

Falthough they were not abundant organisms in 30-day unbagged substrates.

(Cran&onyx, represented by only a few individuals at TRis 527.4 and 528.0 in

30-day unbagged data [table 7-10] was the most abundant organism at the same

two stations in 30-day bagged data [figure 7-31.) Chironomus, Cranzonyx,

and Sida crystallina were simultaneously abundant only at TRi 527.4 and

absent at TRN 496.5 while Oligochaeta was most abundant at TRK 496.5 and

2 '1

r 
I 

r , 

r 
\ 

r 
\ 

r 
! 

~ 
[ 

r 
r 
I 
! 

r 
I 
( 

~ 
! 
I 

r 
F 
I 

r 
r 
\ 

~ 
I 

~ 
l 
I 

r 

substrates) also included Oligochaeta. Sida crystallina. Cyrnellus 

fraternus. and Hydra americana (figure 7-6). Hydra americana occurred in 

the downstream part of the study reach (IRKs 496.5-518.0) while the 

netspinning caddisfly Cyrnellus fraternus increased in the upstream area 

(TRKs 528.0-529.5) where strong currents are prevalent. CYrnellus Craternus 

utilizes nets to enhance capture of current-borne foods from a filed retreat 

and is epilithic (living on rock substrates) and thus well suited for 

colonizing substrates in the upstream study reach (Lawrence. 1978). Sida 

crYstallina. a benthic cladoceran. was prevalent in the mid-study reach 

(IRKs 506.6-528.0). 

Predominant macroinvertebrate taxa also were important in the 

grouping of stations based upon PCA (figure 7-10). in addition to two other 

taxa: Oecetis (Trichoptera) and Chironomus (table 7-10). PCA results 

agreed with the spatial comparison based upon dominant (30-day unbagged) 

taxa in that greater abundance of Paracbironomus and Planariidae at IRKs 

527.4. 528.0. and 529.5 than downstream and more Hydra americana at IRKs 

496.5 and 518.0 than upstream separated the study reach into two distinct 

areas based upon the first principal component (figure 7-10). Chironomus 

and Crangonyx were identified as important taxa partly responsible for 

separating stations based upon the second principal component (figure 7-10). 

although they were not abundant organisms in 30-day unbagged substrates. 

(Crangonyx. represented by only a few individuals at TRKs 527.4 and 528.0 in 

30-day unbagged data [table 7-101 was the most abundant organism at the same 

two stations in 30-day bagged data [figure 7-3].) Chironomus. Crangonyx. 

and Sida crystal1ina were simultaneously abundant only at TRK 527.4 and 

absent at TRK 496.5 while Oligochaeta was most abundant at IRK 496.5 and 
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relatively scarce at Till 527.4, resulting in the separation of stations

based upon the second principal component. Greatest abundance of Sid.a

crvstallina at TEN 518.0 and Crangonyx at TiNs 527.4 and 528.0 was largely

responsible for separation of these two stations based upon the third

principal component.

Summer--Hacroinvertebrate abundance increased from downstream to

upstream in all three artificial substrate collection techniques (figure

7-3). Predominant taxa were Cyrnellus fraternus, Oligochaeta, Chironomidae,

Dukesia tigrina, Cheumatopsyche, Dicrotendipes, and Stenacron (figure 7-7).

Cyrnellus fraternus, the netspinning caddiufly, occurred in great abundance

in the upstream study area (TiNs 527.4, 528.0, and 529.5). The habitat most

favorable to Cyrnellus fraternus and least favorable to Oligochaeta

apparently occurred upstream of TRN 527.4 (figure 7-7, Hess sampler).

Cheumatopsyche, Chironomidae, and Dicrotendipes were most abundant upstream

at Til 529.5.

Results from PCA (PRIM 1) separated the two downstream stations

from the upper study reach (Tils 518.0-529.5) based mainly upon upstream

abundance of Chironomidae and the three caddisfly taxa Cyrnellus fraternus, '2

Cheumatopsyche, and Hydropsyche (figure 7-11, table 7-10). Til 529.5 was

most different from downstream stations, having the greatest abundance of

three of the four important taxa (Cyrnellus fraternus was more abundant at

TRX 527.4, table 7-10). This type distribution of taxa agrees with habitat

conditions (substrate and flow) in the area of preoperational monitoring and

with ecology of the trichopteran taxa. Dissimilarity between Til 527.4 and

528.0 (figure 7-11) based upon PRIM 2 resulted from relative abundance of

Cyrnellus fraternus and scarcity of Dicrotendipes, Parachironomus, and

2(G

relatively scarce at TIK 527.4, resulting in the separation of stations 

based upon tbe second principal component. Greatest abundance of Sida 

crYstallina at TRK 518.0 and Cran&onyz at TRKs 527.4 and 528.0 was largely 

responsible for separation of these two stations based upon tbe third 

principal component. 

Summer--ftacroinvertebrate abundance increased from downstream to 

upstream in all three artificial substrate collection techniques (figure 

7-3). Predominant taxa were CyrneI1us fraternus, Oligochaeta, Chironomidae, 

DUlesia ti&rina, Cheumatopsyche, Dicrotendipes, and Stenacron (figure 7-7). 

Cyrnellus fraternus, the netspinning caddisfly, occurred in great abundance 

in the upstream study area (TRKs 527.4, 528.0, and 529.5). The habitat most 

favorable to Cyrnellus fraternus and least favorable to Oligochaeta 

apparently occurred upstream of TRK 527.4 (figure 7-7, Hess sampler). 

Cheumatop8yehe. Chironomidae, and Dicrotendipes were most abundant upstream 

at TRK 529.5. 

Results from peA (PRIN 1) separated tbe two downstream stations 

Crom tbe upper study reach (TRKs 518.0-529.5) based mainly upon upstream 

abundance of Chironomidae and tbe three caddisfly taxa Cyrnellus fraternus. 

Cheumatopsycbe, and Hydropsyche (figure 7-11, table 7-10). TRK 529.5 Was 

most different from dOWDstream stations, having tbe greatest abundance of 

three of the four important taxa (Cyrnellus fraternus was more abundant at 

TRK 527.4, table 7-10). Tbis type distribution of taxa agrees with habitat 

conditions (substrate and flow) in the area of preoperational monitoring and 

with ecology of the trichopteran taxa. Dissimilarity between IRK 527.4 and 

528.0 (figure 7-11) based upon PRIN 2 resulted from relative abundance of 

Cyrnellu8 fraternus and scarcity of Dicrotendipes, Parachironomus, and 
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Duiesia titrina at TRW 527.4 compared with TRM 528.0. Separation of

stations based-upon PRIN 3 resulted from a comparatively large abundance of

all three important taxa at TRM 518.0 and two of three important taxa at TRW

496.5 (figure 7-11, table 7-10).

Autumn--Colonization period and/or time of substrate placement

apparently were factors during the autumn as Hess (natural substrate) and

90-day substrate samples, representing long-term colonization (early

autumn), both contained similar numbers of organisms and appreciatively

greater numbers than short-term 30-day bagged and unbagged samplers (late

autumn) upstream of TRW 506.6 (figures 7-4 and 7-8). Spatial distribution

of rheophilic caddisflies, like sumumer, were concentrated in the upstream

study reach (TRWs 518.0-529.5). These taxa included Cheumatopsyche,

Cyrnellus fraternus, and Hydropsyche. Strong currents apparently are

important to those trichopteran taxa as greatest abundance occurred nearest

the Watts Bar Dam (all collection techniques). Greatest average abundance

of Stenacron measured during the study (48.9 per substrate) occurred in

autumn at TRW 527.4. Maximum abundance of Crangonyx (79.6 per M2 )

occurred in autumn in the upstream study area (TRW 528.0). Abundance of

Cyrnellus fraternus (90-day substrates and Hess data) at TRW. 527.4. 528.0,

and 528.5 was greater than populations in summer with maximum densities

occurring at TRW 528.0 (426 per M2 ), TRM 528.5 (416 per M2 ), and TRW

529.5 (170 per 90-day substrate). Like sumner, increase during autumn of

Cyrnellus fraternus at upstream locations coincided with a decrease of

Oligochaeta. The most abundant organism in the upstream study area (Hess

data) was the clam Corbicula manilensis.
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Dugesia tigrina at TRK 527.4 compared with TRK 528.0. Separation of 

stations based upon PRIN 3 resulted from a comparatively large abundance of 

all three important taxa at TRK 518.0 and two of three important taxa at IRK 

496.5 (figure 7-11. table 7-10). 

Autumn--Colonization period and/or time of substrate placement 

apparently were factors during the autumn as Hess (natural substrate) and 

gO-day substrate samples. representing long-term colonization (early 

autumn). both contained similar numbers of organisms and appreciatively 

greater numbers than short-term 30-day bagged and unbagged samplers (late 

autumn) upstream of TRK 506.6 (figures 7-4 and 7-8). Spatial distribution 

of rbeopbilic caddisflies. like summer. were concentrated in the upstream 

study reach (tRKs 518.0-529.5). these tala included Cheumatopsyche. 

Cyrnellus fraternus. and Hydropsyche. Strong currents apparently are 

important to tbose trichopteran taxa as greatest abundance oceurred nearest 

the Watts Bar Dam (all collection techniques). Greatest average abundance 

of Stenacron measured during the study (48.9 per substrate) occurred in 

autumn at tRK 527.4. Kaximum abundance of Crangonyx (79.6 per m2) 

occurred in autumn in the upstream study area (tRK 528.0). Abundance of 

Cyrnellus fraternus (90-day substrates and Hess data) at tRKs 527.4. 528.0, 

and 528.5 was greater tban populations in summer with maximum densities 

oecurring at IRK 528.0 (426 per m2). TRK 528.5 (416 per m2), and tRK 

529.5 (170 per 90-day substrate). Like summer. increase during autumn)o! 

Cxrnellus fraternus at upstream locations coincided with a decrease of 

Oligochaeta. the most abundant organism in tbe upstream study area (Hess 

data) was the clam Corbieula manilensis. 
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Although 30-day unbagged substrates yielded relatively few

organisms (compared to 90-day unbagged substrates and Hess samples), the

first principal component (figure 7-12, PRIM 1) still separated stations in

an upstream/downstream fashion. This grouping was based upon occurrence of

Coelotanypus and the silt tolerant Hexazenia and Oligochaeta in the down-

stream study area (TRMa 496.5 and 506.6) and their relative scarcity

upstream and also upon increased numbers of Stenacron upstream

(table 7-10). TRN 529.5 was very different from other upstream stations

(PRIM 3) because of a greater abundance of Cheumatopsyche and few Stenacron

at that station compared to Ti~s 528.0 and 527.4. However, Cheumatopsyche

occurred in large numbers during early autumn as far downstream as TiRK

518.0. Stenacron abundance was mainly responsible for the distinction among

stations based upon PRIM 2.

Combined Seasons--A Principal Component Analysis was performed on

30-day uncovered substrate data to evaluate overall location similarities

based upon macroinvertebrate abundance and conmunity composition for

combined seasons. Many of the taxa important to the seasonal results were

also included in the overall comparison: Cyrnellus fraternus, Oligochaeta,

Sida crystallina, Hydra americana, Stenacron, Cheumatopsyche,

Parachironomus, Hydropsyche, and Planariidae (table 7-10). The first three

principal components as illustrated by the spatial grouping of stations

(figure 7-13) accounted for 87 percent of the variability. The first

component (PRIM 1) which accounted for over 60 percent of the variability

separated stations in an upstream/downstream fashion because of the relative

absence of rheophyllic taia (Hydropsyche, Cheumatopsyche, Parachironomus)

and abundance of silt-tolerant Oligochasta at TiN. 496.5 and 506.6.
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Altbougb 30-day unbagged substrates yielded relatively few 

organisms (compared to 90-day uabagged substrates and Hess samples). tbe 

first principal component (figure 7-12. PRIN 1) still separated stations in 

an upstream/downstream fasbion. Tbis grouping was based upon occurrence of 

Coelotanypus and the silt tolerant Hexagenia and Oligocbaeta in the down

stream study area (IRKs 496.5 and 506.6) and tbeir relative scarcity 

upstream and also upon increased numbers of Stenaeron upstream 

(table 7-10). IRK 529.5 was very different from other upstream stations 

(PRIN 3) because of a greater abundance of CheumatopsYche and few Stenacron 

at that station compared to IRKs 528.0 and 527.4. However. Cbeumatopsyche 

occurred in large numbers during early autumn as far downstream as TRK 

518.0. Stenacron abundance was mainly responsible for the distinction among 

stations based. upon PRIN 2. 

Combined Seasons--A Principal Component Analysis was performed on 

30-day uncovered substrate data to evaluate overall location similarities 

based upon macroinvertebrate abundance and community composition for 

combined seasons. "any of tbe taxa important to the seasonal results were 

also included in the overall comparison: CYrnellus fraternus. Oligochaeta. 

Sida crystallina. Hydra americana. Stenaeron. Cheumatopsyche. 

Paracbironomus. Hydropsyche. and Planariidae (table 7-10). The first three 

principal components as illustrated by the spatial grouping of stations 

(figure 7-13) accounted for 87 percent of tbe variability. Ibe first 

component (PRIN 1) which accounted for over 60 percent of the variability 

separated stations in an upstream/downstream fashion because of the relative 

absence of rheophyllic tala (Hydropsyche. Cheumatopsyche. Paracbironomus) 

and abundance of silt-tolerant Oligochaeta at IRKs 496.5 and 506.6. 
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V Stations TRW 518.0 and TIM 529.5 were polarized (very different) (PRIM 2)

based upon relatively large numbers of Hydra americana and Sida crystallina

at TRW 518.0 and their absence at the upstream station. Sampling locations

rat This 527.4 and 528.0 were different from other stations (PRIM 3) because

of a greater abundance of Stenacron than at TRMs 529.5, 496.5, and 506.6 and

more Cyrnellus fraternus than TRWs 496.5-518.0 (table 7-10).

rConclusions based upon a single collection technique should be made

with caution because of large amounts of missing data throughout the study

rperiod and because of some rare taxa utilized in the PCA results. For

example, Sida crystallina was a predominant organism during spring at river

miles 506.6, 518.0, and 527.4 (table 7-3); however, this organism only

roccurred in large numbers during 1976 and 1977. Missing samples at any

river mile during those years (table 7-1) would strongly affect any results

Fbased upon mean numbers. However, it is clear that changes in habitat

occurred from the immediate vicinity of WBN downstream to TRW 496.5, such

that various descriptions of station differences were based upon occurrence

of rheophillic, epilithic taxa near the plant site and taxa adapted to

slower current and soft substrates in the downstream study reach. The most

obvious points in the reservoir where these changes occurred were in the

vicinity of TRW 527.4 and downstream of TRW 518.0.

Hess Data--Summer and fall Hess and sediment core samples were

rcollected in 1983 to better characterize macroinvertebrate communities near

WBN (TRIs 521.0-528.8). Three of the fifty-nine taxa collected, Corbicula

rmanilensis, Cyrnellus fraternus, and Oligochaeta, comprised approximately 85

percent of the total community in summer and autumn. The clam Corbicula
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Stations TRK 518.0 and TRK 529.5 were polarized (very different) (PRIN 2) 

based upon relatively large numbers of Hydra americana and Sida crysta1lina 

at tIK 518.0 and their absence at the upstream station. Sampling locations 

at tRKs 527.4 and 528.0 were different from other stations (PRIN 3) because 

of a greater abundance of Stenacron than at TRKs 529.5, 496.5, and 506.6 and 

more Cxrnellus fraternus than TRKs 496.5-518.0 (table 7-10). 

Conclusions based upon a Single collection technique should be made 

with caution because of larse amounts of missing data throughout the study 

period and because of some rare taxa utilized in the PeA results. For 

example, Sida crystallina was a predominant organism during spring at river 

miles 506.6, 518.0, and 527.4 (table 7-3); however, this organism only 

occurred in lar,e numbers durin, 1976 and 1977. Rissing samples at any 

river mile during those years (table 7-1) would strongly affect any results 

based upon mean numbers. However, it is clear that changes in habitat 

occurred from the immediate vicinity of WBN downstream to TRK 496.5, such 

that various descriptions of station differences were based upon occurrence 

of rheophillic, epilithic taxa near the plant site and taxa adapted to 

slower current and soft substrates in the downstream study reach. the most 

obvious points in the reservoir where these changes occurred were in the 

vicinity of IRK 527.4 and downstream of IRK 518.0. 

Hess Data--Summer and fall Hess and sediment core samples were 

collected in 1983 to better characterize macro invertebrate communities near 

WBN (TRKs 521.0-528.8). Three of the fifty-nine taxa collected, Corbicula 

mantiensis, Cyrne11us fraternus, and 01igochaeta, comprised approximately 85 

percent of the total community in summer and autumn. The clam Corbieu1a 
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manilensis was most abundant summer and autumn throughout the study area.

The caddisfly Cyrnellus fraternus was abundant especially upstream of TRW

526.3 and was subdominant in autumn. Four predominant taxa (comprising >5

percent of the total abundance at any location) in summer and 4 in autumn

(table 7-6) comprised 89 percent of the total abundance.

An average of 11 and 12 taxa per station were collected respec-

tively in summer and autumn 1983. Average taxa per station in 1984 and 1985

ranged from 15 to 18 and were significantly greater (a = 0.001) than those

collected in 1983. Greatest number of taxa collected at a single station

was 24 during summer 1985 at TRW 521.0.

During summer, 21 of 30 station comparisons expressed as SQS

(table 7-11) were less than the 70 percent criterion selected to indicate

similarity, meaning that conmunities at these stations were composed of

different taxa. Similarities measured in 9 comparisons were inconsistent

from year to year. However, comparisons based upon organism abundance and

taxonomic occurrence were mostly similar (20 of 30 comparisons having PS

values greater than 70 percent). Total dominance by Corbicula manilensis at

all stations accounted for much of this similarity. TRN 528.0 (immediately

upstream of WBN) and TRK 521.0 (downstream) were similar every year (1983,

PS = 84 percent; 1984; PS = 81 percent; 1985, PS = 70 percent). TRW 528.5

(upstream, not sampled in 1983) and TRW 527.4 (immediately downstream) were

similar in 1984 (PS = 95 percent) and 1985 (PS = 82 percent). TRK 528.5

also was similar to TRM 521.0 in 1984 (PS =73 percent) and 1985 (PS = 71

percent). Similarities among other stations were inconsistent during the

monitoring period.
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manilensis was most abundant summer and autumn throughout the study area. 

Ihe caddisfly Cyrnellus fraternus was abundant especially upstream of IRK 

526.3 and was subdominant in autumn. Four predominant taxa (comprising ~5 
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An average of 11 and 12 taxa per station were collected respec-
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Both SQS and PS comparisons of TRM 526.3 with upstream stations in

rsummer 1985 were consistently very low (table 7-11). Several silt-tolerant

taxa such as Hexa&enia, Chironomus, Branchiura sowerbyi, Chironomidae, and

Tubificidae were abundant at TRM 526.3 (appendix D), accounting for the low

index values. Sediment data (appendix E) indicate an atypically large

F' amount of silt at the TRM 526.3 sampling location in summer 1985.

rAutumn SQS data were similar to summer in that most (20 of 30)

comparisons based upon taxonomic structure were not similar. The 10 compar-

risons which indicated similar taxa among stations were again inconsistent

(i.e., two stations were similar one year but not all years). Percent

similarity data identified similar communities at 18 of 30 comparisons,

again demonstrating the strong influence of Corbicula manilensis abundance

upon the comparison. Several stations had autumnal PS values greater than

V 70 percent during every year: TM. 528.5 and 528.0, TRMs 528.5 and 527.4.

TRNs 527.4 and 521.0, and TRis 526.3 and 521.0. The range of SQS and PS

values for both summer and autumn are listed below.

Summer Autumn
Comparison SOS PS SOS PS

(TiN) (M) (7) (M) (M)

528.5-528.0 60-74 69-90 59-74 75-90
528.5-527.4 69-72 82-95 61-93 73-81
528.5-526.3 45-65 51-95 58-73 61-76
528.5-521.0 56-67 71-73 57-76 60-75
528.0-527.4 65-85 66-81 57-65 62-85
528.0-526.3 43-60 48-82 55-71 51-80
528.0-521.0 52-67 70-84 45-73 52-79
527.4-526.3 55-69 47-94 58-73 78-95
527.4-521.0 59-77 63-74 55-75 67-93
526.3-521.0 67-74 57-95 52-73 74-93

Comparison of stations based upon analysis of variance for total

macroinvertebrate abundance (table 7-12) showed all stations in summer

1983 were alike except for a highly significant difference (P>F = 0.0002)
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Both SQS and PS comparisons of TRK 526.3 with upstream stations in 

swmner 1985 were consistently very low (table 7-11'. Several 'silt-tolerant 

taxa such as Hexalenia, Chironomus, Branchiura aowerbYi, Chironomidae, and 

Tubificidae were abundant at TRK 526.3 (appendix D), accounting for the low 

index values. Sediment data (appendix E) indicate an atypically large 

amount of silt at the TRK 526.3 sampling location in swmner 1985. 

Autumn SQS data were similar to summer in that most (20 of 30) 

comparisons based upon taxonomic structure were not similar. The 10 compar-

isons which indicated similar taxa among stations were again inconsistent 

(i.e., two stations were similar one year but not all years). Percent 

similarity data identified similar communities at 18 of 30 comparisons, 

again demonstrating the strong influence of Corbicula manilensis abundance 

upon the comparison. Savaral stations had autumnal PS values greater than 

70 percent during every year: TRKa 528.5 and 528.0, TRKs 528.5 and 527.4, 

TRKS 521.4 and 521.0, and TRKa 526.3 and 521.0. The range of SQS and PS 

values for both summer and autumn are listed below. 

Summer Autumn 
Coml!arison ~ ~ ~ ~ 

(TRK) ('l' ('l) ('l) ("J.) 

528.5-528.0 60-74 69-90 59-74 75-90 
528.5-521.4 69-72 82-95 61-93 73-81 
528.5-526.3 45-65 51-95 58-73 61-76 
528.5-521. a 56-67 71-73 57-76 60-75 
528.0-527.4 65-85 66-81 57-65 62-85 
528.0-526.3 43-60 48-82 55-71 51-80 
528.0-521. 0 52-67 70-84 45-73 52-79 
527.4-526.3 55-69 47-94 58-13 78-95 
521.4-521.0 59-17 63-74 55-75 67-93 
526.3-521. 0 67-74 57-95 52-73 74-93 

Comparison of stations basad upon analysis of variance for total 

macroinvertebrate abundance (table 7-12) showed all stations in summer 

1983 were alike except for a hiahly aignificant difference (P>F = 0.0002) 
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at TRX 527.4 where a greater than 50 percent reduction in the dominant

organism, Corbicula manilensis, occurred. Stations differences were

observed in summer 1984 when total abundance was again tied closely to

abundance of Corbicula manilensis. In summer 1985, abundance of macro-

invertebrates at TRW 526.3 greatly surpassed abundance at other stations

(table 7-13, figure 7-14), primarily because of greater Corbicula

manilensis abundance and exceptionally large numbers of the silt tolerant

midge, Chironomus (540 per m2). Sediment core samples collected

concurrently with macroinvertebrate sampling contained an average of 18.5

grams (dry weight) silt/clay, representing a non-target substrate type.

Nacroinvertebrate samples at TRH 526.3 also contained other

silt-preferring organisms such as Branchiura sowerbyi, Tubificidae,

Hexagenia, and Chironomidae which were not present or abundant at other

stations (appendix 7-D).

During autumn, no significant differences were identified among

stations in 1983 and 1985. In 1984, total abundance in autumn was

greater upstream of TRW 526.3, resulting from a large increase in the

caddisfly, Cyrnellus fraternus, and the amphipod, Crangonyx. In autumn

1984, Cyrnellus fraternus was the dominant organism at TR8s 528.0 and

528.5. Lack of significant station differences during autumn 1983 and

1985 was due to greater downstream abundance of Corbicula manilensis than

upstream which canceled the effect of more Cyrnellus fraternus upstream.

Community diversity index was low (<2.50) at all stations and

frequently below 1.00, especially downstream of TRW 528.0 (table 7-14).

Low diversities generally reflected complete dominance by Corbicula

252

at Ii! 527.4 where a greater than 50 percent reduction in the dominant 

organism, Corbicula manilensis, occurred. Stations differences were 

observed in summer 1984 when total abundance was again tied closely to 

abundance of Corbicula manilensis. In summer 1985. abundance of macro-

invertebrates at IRH 526.3 greatly surpassed abundance at other stations 

(table 7-13, figure 7-14), primarily because of greater Corbicula 

manileDsis abundance and exceptionally large numbers of the silt tolerant 

midge, Chironomus (540 per m2 ). Sediment core samples collected 

concurrently with macro invertebrate sampling contained an average of 18.5 

grams (dry weight) silt/clay, representing a non-target substrate type. 

Kacroinvertebrate samples at IRK 526.3 also contained other 

silt-preferring organisms such as Branchiura sowerbyi, Iubificidae, 

Hexasenia, and Chironomidae which were not present or abundant at other 

stations (appendil 7-D). 

During autumn, no Significant differences were identified among 

stations in 1983 and 1985. In 1984, total abundance in autumn was 

greater upstream of IRK 526.3, resulting from a large increase in the 

caddis!ly, CyrnelluB fraternuB, and the amphipod, CranlonYI. In autumn 

1984, Cyrnellu8 fraternu8 was the dominant organism at TRKa 528.0 and 

528.5. Lack of significant station differences during autumn 1983 and 

1985 was due to greater downstream abundance ot Corbicula manilenais than 

upstream which canceled the effect of more Cyrnellua fraternu8 upstream. 

Community diversity index was low «2.50) at all stations and 

frequently below 1.00, especially downstream of IRK 528.0 (table 7-14). 

Low diversities generally reflected complete dominance by Corbicula 
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r
rmanilensis at most stations. Greatest diversity (index = 2.20) occurred

at TRW 527.4 during autumn 1985 when only about 53 percent of the total

abundance was composed of Corbicula manilensis and 31 percent of the

remaining 47 percent was almost evenly divided between two other taxa,

Cyrnellus fraternus and Dugesia tigrina (Planariidae) (appendix D).

Sediment results (appendix E, figures 7-15 through 7-17)

indicated sampling stations were most similar with regard to the 2-31 nm

particle-size category representing granule and pebble-size rocks. This

was also the dominant sediment type with regard to weight. Station

substrates were less uniform with regard to other particle-size

V categories, especially fine sand. Benthic substrates at TRM 526.3

contained much greater amounts of fine sand than at other stations.

Lotic condition downstream of Watts Bar Dam restricts deposition of silt

and clay (<.063 nun category); however, surprisingly large amounts of silt

and clay were measured at TRK 528.5 in summer 1984 and especially at TRW

526.3 in summer 1985 where up to 36 grams of silt/clay were collected.

Substrates also varied greatly with regard to the 31-63 mm sized

pebbles. These rocks were present at most stations in 1983, but

Fcompletely missing at many stations during 1984-85.

Clustering of stations based upon overall sediment composition

(figures 7-18 and 7-19) showed the upstream stations (TR]s 528.8 or 528.5

and 528.0) and the station immediately downstream of WBN (TRW 527.4) were

more similar than other stations during summer. However, TRW 528.0,

immediately upstream of the diffuser, was much different during autumn.

TRW 526.3 was different from all other stations every sampling period

rexcept autumn 1985 when much smaller quantities of fine sand were
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manilensis at most stations. Greatest diversity (index = 2.20) occurred 

at TRK 527.4 during autumn 1985 when only about 53 percent of the total 

abundance was composed ot Corbicula manilensis and 31 percent of the 

remaining 47 percent was almost evenly divided between two other tasa, 

Cyrnellus fraternus and Dugesia tigrina (Planariidae) (appendis D). 

Sediment results (appendix E, figures 7-15 through 7-17) 

indicated sampling stations were most similar with regard to the 2-31 mm 

particle-size category representing granule and pebble-size rocks. This 

was also the dominant sediment type with regard to weight. Station 

substrates were less uniform with regard to other particle-size 

categories, especially fine sand. Benthic substrates at TRH 526.3 

contained much greater amounts ot fine sand than at other stations. 

Lotic condition downstream ot Watts Bar Dam restricts deposition of silt 

and clay «.063 mm category); however, surprisingly large amounts of silt 

and clay were measured at TRK 528.5 in summer 1984 and especially at TRK 

526.3 in summer 1985 where up to 36 grams of silt/clay were collected. 

Substrates also varied greatly with regard to the 31-63 mm sized 

pebbles. These rocks were present at most stations in 1983, but 

completely missing at many stations during 1984-85. 

Clustering ot stations based upon overall sediment composition 

(figures 7-18 and 7-19) showed the upstream stations (TRKs 528.8 or 528.5 

and 528.0) and the station immediately downstream of WBN (TRK 527.4) were 

more similar than other stations during summar. However, TRK 528.0, 

illllllediately upstream of the diffuser, W88 much different during autumn. 

TRK 526.3 was different trom all other stations every sampling period 

except autumn 1985 when much smaller quantities ot fine sand were 



collected than in other surveys. Presence of more fine sand and

silt/clay at TRH 526.3 than at other stations resulted in increased

abundance of Oligochaeta, Chironomus (figures 7-7 and 7-8), and other

silt tolerant organisms over other stations.

Temporal Comparisons--Thirty-day unbagged substrate data

comprise the only continuous data base (winter 1975-winter 1984) from

which temporal comparisons can be made. However, missing substrates

during this period limited the definition of any long-term trends. These

data (table 7-15, figure 7-20) indicated the following for each season.

During winter macroinvertebrate abundance at the two most down-

stream stations (TH~s 496.5 and 506.6) was much greater than other 7

stations, especially since 1983. The increase involved primarily

Chironomidae, Coelotanyvus, Hexagenia, Hyalella azteca, Oligochaeta, and

Planariidae (appendix 7-A). Abundance at other stations increased during

1984 and 1985, equaling population levels measured in 1975.

In spring macroinvertebrate abundance was greatest at TRM 518.0

during 1976 and 1977 (involving primarily Hydra americana and Sida

crystallina), but was reduced during 1975, 1982, 1983, and 1985 (sub- 7

strates were not collected in 1984 because of extreme flooding).

Abundance was also high in 1977 at TRH 506.6 (Sidaa crystallina) and TRM

527.4 (Chironomus, Corbicula manilensis, and Sida crystallina). Maximum

abundance during the spring season occurred in 1982 at TRH 529.5

(Chironomidae, Glytotendipes, Parachironomus). Spring substrates were

not recovered from TRM 529.5 during other years except in 1985, when

abundance was also greater than at other stations. Maximum abundance at

TRM 528.0 also occurred during 1985 (Planartidae, Cyrnellus fraternus,

Crangonyx, and Amnicola).
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collected than in other surveys. Presence of more fine sand and 

silt/clay at TRK 526.3 than at other stations resulted in increased 

abundance of Oligochaeta, Chironomus (filures 7-7 and 7-8), and other 

silt tolerant organisms over other stations. 

Temporal Comparisons--Ihirty-day unballed substrate data 

comprise the only continuous data base (winter 1975-winter 1984) from 

which temporal comparisons can be made. However, missing substrates 

during this period limited the definition of any lonl-term trends. Ihese 

data (table 7-15, filure 7-20) indicated tbe tollowing for each season. 

During winter macro invertebrate abundance at the two most down-

stream stations (TRKs 496.5 and 506.6) was much greater than other 

stations, especially since 1983. The increase involved primarily 

Chironomidae, Coelotanypus, Hexalenia, HYalella azteca, Oligochaeta, and 

Planariidae (appendil 7-A). Abundance at other stations increased during 

1984 and 1985, egualing population levels measured in 1975. 

In spring macroinvertebrate abundance was greatest at IRK 518.0 

during 1976 and 1977 (involving primarily Hydra americana and Sida 

crysta11ina), but was reduced during 1975, 1982, 1983, and 1985 (sub

strates were not collected in 1984 because of extreme flooding). 

Abundance was a180 high in 1977 at IRK 506.6 (Sida crysta11ina) and IRK 

527.4 (Cbironomus, Corbicula manilens.s, and Sida crystallina). Kaximum 

abundance during the spring season occurred in 1982 at IRK 529.5 

(Chironomidae, Glytotendipes, Parachironomus). Spring substrates were 

not recovered trom IRK 529.5 during other yearl except in 1985, when 

abundance wal a180 greater than at other stations. "aximum abundance at 

IRK 528.0 also occurred during 1985 (Planariidae. Cyrnellul traternul. 

Cranlonyx. and Amnicola). 
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r
F Nacroinvertebrate abundance was exceptionally high in summer

rduring 1984 and to some extent in 1983 at stations primarily affected by

strong currents (upstream of TRW 506.6) (figure 7-20). Organisms

responsible for this increase were Stenacron, Dugesia tilrina,

Chironomidae, Cheumatopsyche, Hydropsyche, and especially Cyrnellus

Vfraternus. The only factor unusual about 1984 was a large spate

(figure 2-15) which occurred and persisted through much of Kay. A much

smaller spate also occurred in May 1983. Increased macroinvertebrate

rabundance of the above taxa likely was associated with the unusual early

summer flows, although the mechanisms for this effect were not studied.

Little is known about the ecological effects of such natural disturbances

in streams (McAuliffe, 1983). Likely mechanisms include (1) increased

macroinvertebrate drift and subsequent recolonization, (2) disruption of

established competitive structures, (3) greater food availability, and

(4) creation of larger microhabitats (niches) through removal of finer

substrate types. A similar high flow event occurred in June 1973; high

abundance of Cyrnellus fraternus and Cheumatopsyche was observed on

90-day substrates collected in November of that year.

r In autumn maximum abundance at TRW 518.0 occurred in 1975

(Oligochaeta). 'Maximum abundance occurred in 1983 at TRW 506.6

F(Planariidae). Abundance at the four upstream stations declined in 1985,

a low flow year (figure 2-16).

As described above, yearly abundance patterns depended upon

sporadic occurrence of various dominant taxa. Major occurrences of these

taxa are summarized below.

7
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Kacroinvertebrate abundance was elceptionally high in summer 

during 1984 and to some extent in 1983 at stations primarily affected by 

strong currents (upstream of IRK 506.6) (figure 7-20). Organisms 

responsible for this increase were Stenacron, Du&esia ti&rina, 

Chironomidae, Cheumatopsyche, Hydropsyche. and especially Cyrnellu8 

fraternus. Ihe only factor unusual about 1984 was a large spate 

(figure 2-15) which occurred and persisted through much of May. A much 

smaller spate also occurred in Kay 1983. Increased macro invertebrate 

abundance of the above taxa likely was associated with the unusual early 

summer flows. although the mechanisms for this effect were not studied. 

Little is known about the ecological effects of such natural disturbances 

in streams (KcAuliffe. 1983). Likely machanisms include (1) increased 

macroinvertabrate drift and subsequent recolonization. (2) disruption of 

established competitive structures, (3) Ireater food availability. and 

(4) creation of larler microhabitats (niches) through removal of finer 

substrate types. A similar hiBh flow avent occurred in June 1973; high 

abundance of Cyrnellus fraternus and Cheumatopsyche was observed on 

gO-day substrates collected in Novembar of that year. 

In autumn maximum abundance at IRK 518.0 occurred in 1975 

(OliBochaeta). 'Kaximum abundance occurred in 1983 at TRH 506.6 

(Planariidae). Abundance at the four upstream stations declined in 1985, 

a low flow year (filure 2-16). 

As described above, yearly abundance patterns depended upon 

sporadic occurrence of various dominant taxa. Kajar occurrences of these 

taxa are summarized balow. 
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Taxa Year Season

Cyrnellus fraternus 1975 Summer
1976 Autumn
1982 Summer
1983 Summer,
1984 Summer
1985 Summer

Sida crystallina 1976 Summer
1977 Spring

Hydra americana 1976 Summer

Oligochaeta 1977 Autumn
1984 Summer

Hyalella azteca 1982 Spring
1983 Winter
1984 Winter

Planariidae 1983 Autumn
1984 Winter
1985 Spring

Stenacron 1983 Summer
Autumn

1984 Smuner

As indicated Sida crystallina and Hydra americana were prominent during

the early preoperational period (1975-1977) while Hyalella azteca,

Planariidae, and Stenacron were prominent in more recent years

(1982-1985). Cyrnellus fraternus was prominent during summer or autumn

throughout the study.

7.1.3 Sumuary and Conclusions

Benthic macroinvertebrates in the vicinity of WBN (TRMe

496.5-529.5) were sampled quarterly from spring 1973 through autumn 1977

and spring 1982 through autumn 1985, utilizing a variety of collection

techniques involving two methodologies, rock-filled artificial substrates

and a Hess sampler. The use of various collection techniques was
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1983 Winter 
1984 Winter 
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1984 Winter 
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1984 Summer 

during AI indicated Sida crysta11ina .and Hydra americana were prominent 

the early preoperational period (1975-1977) while Hyalella azteca. 

P1anariidae. and Stenacron were prominent in more recent yearl 

(1982-1985). CYrnellus fraternus was prominent during summer or autumn 

throughout the study. 

7.1.3 Summary and Conclusions 

Benthic macroinvertebrates in the vicinity ot WBN (TIKs 

496.5-529.5) were sampled Quarterly from spring 1973 through autumn 1977 

and spring 1982 through autumn 1985. utilizing a variety of collection 

techniques involving two methodologies. rock-filled artificial substrates 

and a Hess sampler. The use of various collection techniques was 
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Knecessary to (1) enhance sample recovery of artificial substrates which

were missing following 90-day colonization periods, (2) provide addi-

tional quantitative information regarding substrate and macroinverte-

brates in the more immediate vicinity of WBN (TRKs 521.0-528.8), and (3)

evaluate comparability of data resulting from the different sample
r types.

KIt was found that changing from 90-day to 30-day colonization

periods did not appreciably enhance artificial substrate recovery. How-

Fever, anchoring of substrates to the river bottom, beginning in August

1983, such that recovery could be made only by divers, greatly improved

Kcollection efficiency (from 52 percent to 85 percent) and increased the

rcomparability among stations.

Different collection techniques demonstrated different sampling

Kefficiencies depending upon location and season. Host notable was that

(1) bagged artificial substrates regularly collected significantly more

K macroinvertebrates than unbagged, and (2) collection techniques repre-

senting long-term colonization (90-day substrates and Hess sampler)

collected a greater variety and many more macroinvertebrates during

Kautumn than those utilizing a shorter (30-day) colonization time. How-

ever, it appeared that time of placement for short-term exposure in late

autumn selected against collecting abundant organisms. Also, various

collection techniques yielded different results in terms of abundance and

distribution of predominant organisms. Hess sampling was the only

7 methodology to identify the clam Corbicula manilensis as the dominant

organism upstream of TRN 521.0 and to collect several species of

7mussels.
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necessary to (1) enhance sample recovery of artificial substrates which 

were missing following gO-day colonization periods, (2) provide addi-

tional quantitative information regarding substrate and macroinve~te-

brates in the more immediate vicinity of WBN (IRKs 52l.0-528.8), and (3) 

evaluate comparability of data resulting from the different sample 

types. 

It was found that changing r~om 90-day to 30-day colonization 

pe~iod8 did not app~eciably enhance a~tificial sub8t~ate ~ecovery. How

ever, anchoring ot substrates to the river bottom. beginning in August 

1983. such that recovery could be made only by divers. greatly improved 

collection efficiency (from 52 percent to 85 percent) and increased the 

comparability among stations. 

Different collection tachniguas demonstrated different sampling 

efficiencies depending upon location and season. Bost notable was that 

(1) bagged artificial substrates regularly collected significantly more 

macroinvertebratea than unbagged, and (2) collection techniques repre-

senting long-term colonization (gO-day substrates and Hess sampler) 

collected a greater variety and many more macroinvertebrates during 

autumn than those utilizing a ahorter (30-day) colonization time. How-

ever, it appeared that time of placement for short-term exposure in late 

autumn selected against collecting abundant organisms. Also, various 

collection techniguea yielded diffarant results in terms of abundance and 

distribution of predominant organiams. Hess sampling was the only 

methodology to identify the clam Corbicula manilensis as the dominant 

organism upstream of TRI 521.0 and to collect several species of 

mussels. 
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Though conclusions based independently upon each collection

technique conflict (because of differences in collecting ability), utili-

zation of the complete data base provided definitive information

regarding spatial occurrence and abundance of macroinvertebrates near

WBN. Changes In current velocity and substrate greatly affected macro-

invertebrate distribution. A large number of taxa (51) occurred only

downstream of WBN where greater habitat diversity occurs due to a

lessening of current velocity and a change from predominately rock sub-

strates to soft silt and clay, especially at the two downstream most

stations (TRIs 496.5 and 506.6). None of these 51 taxa represented

predominant organisms and many were only rarely collected or likely

represented very immature forms of taxa found upstream. The large number

of taza exclusively downstream of WBN occurred because of greater down-

stream habitat diversity and sampling effort (658 downstream samples and

302 upstream).

In addition to population differences up- and downstream of the

WBN diffuser, the entire study reach was separated into three areas based

upon occurrence and abundance of specific taxa. The area upstream of TRK

526.3 (beginning at TIN 527.4) was especially suited for caddisfly taxa

(Cyrnellus fraternus, Cheumatopsyche, Hydropsyche) and certain midges

Dicrotendipes, Parachironomus). The mid-study area (TRNs 518.0, 527.4,

and 528.0) contained greatest abundance of the benthic cladoceran Sida

crystallina, the amphipod Cranzonyx, and the mayfly Stenacron, and also

many Cheumatopsyche (caddisflies). The downstream study area (TRIs 496.5

and 506.6) was especially colonized by aquatic worms (Oligochaeta), the

amphipod Hyalella azteca, midges (Coelotanypus and Chironomus), the
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tecbnique conflict (because of differences in collecting ability), utili-

zation of tbe complete data base provided definitive information 

regarding spatial occurrence.and abundance of macroinvertebrates near 
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7
F, mayfly Hexagenia, and Hydra americana. The clam Corbicula manilensip

occurred as the predominant taxon at TRW 521.0 and upstream (Hess data).

This taxon likely was dominant or present in large numbers downstream of

TRW 521.0 but was not documented as such because of the inability of

artificial substrates to accurately represent its abundance.

r Temporal changes were obvious over the study period. Sida

crystallina and Hydra americana were prominent early in the study

(1975-1977) while Hyalella azteca, Planariidae, and Stenacron were

7prominent in more recent years (1982-1984). This change likely reflects

flow conditions during sampling, rather than a change in the ecology in

this portion of Chickamauga Reservoir. Cyrnellus fraternus was prominent

during sumuer and autumn throughout much of the entire study.

Occurrence of spates during early summer of several years

greatly influenced (increased) abundance of several rheophyllic taxa

during subsequent late summer (30-day data) or early autumn (90-day data)

seasons. Operational evaluation of WBN influence upon macroinvertebrates

should not be made apart from considering the important factor of flow

which controls both occurrence and abundance of numerically important

fl taxa.

The overall study indicates a diverse, abundant macroinverte-

brate fauna in the study area upstream and downstream of WBN. Because of

their abundance and occurrence in more recent years, Cyrnellus fraternus,

Hyalella azteca, Planariidae, Stenacron, and Corbicula manilensis appear

best suited as target organisms for operational studies at WBN.
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mayfly Hexa&&nia, and Hydra americana. The clam Corbicula manilenai! 

occurred aa the predominant taxon at TRK 521.0 and upatream (Hess data). 

This taxon likely waa dominant or present in large numbers downstream of 

TRK 521.0 but was not documented as such because of tbe inability of 

artificial substrates to accurately represent its abundance. 

Temporal changes were obvious over tbe study period. Sida 

crystallina and Hydra americana were prominent early in the study 

U915-1977) while Hydella azteca, P1anarHdae, and Stenacron were 

prominent in more recent years (1982-1984). Tbis change likely reflects 

flow conditions during aamp1ing, rather than a change in the ecology in 

thia portion of Chickamauga Reservoir. Cyrnellus fraternus waa prominent 

during summar and autumn throughout much of the entire study. 

Occurrence of spates during early summer of several years 

greatly influenced (increased) abundance of several rheophyllic taxa 

during subsequent late summer (30-day data) or early autumn (90-day data) 

seasons. Operational evaluation of WBN influence upon macro invertebrates 

sbould not be made apart from considering the important factor of flow 

which controls both occurrence and abundance of numerically important 

tna. 

The overall study indicates a diverse, abundant macroinverte-

brate fauna in the study area upstream and downstream of WBN. Because of 

their abundance and occurrence in more recent years, Cyrnellus fraternus, 

Hyalella azteca, Planariidae, Stenacron, and Corbicula manilensis appear 

beat suited aa target organisms for operational studiea at WBN. 
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7.2 Freshwater Mussels

The freshwater mussel (Bivalvia: Unionacea) component of the

macrobenthic community is considered separately for several reasons. These

animals are unique among benthic invertebrates in terms of attained size

(up to 180 m in length), age (40 years is not uncommon in several

species), and complexity of their life cycle (including obligate

parasitism, typically on specific fish species). Because of their large

size, sedentary nature, and tendency to occur clumped in areas of suitable

habitat ("mussel beds"), these animals cannot be accurately sampled using

typical benthic sampling techniques. Appropriately sampled and examined,

however, these animals can provide substantial information on present and

past quality of an aquatic habitat--often including variations around some

point of aquatic disturbance.

Historic and archaeologic records indicate that the Tennessee

River once contained an extremely diverse and abundant freshwater mussel

fauna. In a classic study of this fauna, Ortmann (1918) discussed 88

species and recognized forms which had been found in the Tennessee River

system upstream from Chattanooga. Approximately half of these species

occur throughout much of the Ohio and Mississippi River systems. The

remaining species are more or less restricted to upstream portions of the

Tennessee and Cumberland River systems and have been recognized as the

"Cumberlandian" faunal group (Ortmann, 1924). Many taxonomic and

nomenclature changes have occurred with regard to freshwater mussels;

however, current species concepts still indicate that approximately 90

species once were present in the Tennessee River (Parmalee, Klippel, and
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babitat (nmuuel beds n), these animals cannot be accurately sampled using 

typical benthic sampling techniques. Appropriately sampled and examined. 

however. tbese animals can provide substantial information on present and 

past quality of an aquatic babitat--often including variations around some 

point of aquatic disturbance. 

Historic and archaeologic records indicate that tbe Tennessee 

River once contained an extremely diverse and abundant treshwater mussel 

tauna. In a classic study of this tauna. Ortmann (1918) discussed 88 

species and recognized forms which had been found in the Tennessee River 

system upstream from Chattanooga. Approximately half of these species 

occur throughout much of the Ohio and Mississippi River systems. The 

remaining species are more or less restricted to upstream portions of the 

Tennessee and Cumberland River systems and have been recognized as the 

nCumberlandian" faunal group (Ortmann, 1924). Many taxonomic and 

nomenclature changes have occurred witb regard to freshwater musselsi 

however. current species concepts still indicate that approximately 90 

species once were present in tbe Tennessee RiVer (Parmalee. Klippel, and 
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Bagan, 1982), Including 36 Cumberlandian species. In the following

paragraphs, species names from all surveys are presented using only their

updated synonyms. While these names may not appeal to all current workers

in this area of specialization they are sufficient to identify the

biological entities being discussed in this baseline ecological study.

The reach of the Tennessee River included in this study generally

is restricted to Tennessee River Miles (TRW) 479 through TRW 529. This

reach of large river meanders southwest from near Spring City (Rhea County)

toward Chattanooga (Hamilton County, Tennessee). The dams in the reach

have substantially altered the river. Chickamauga Dam (TRM 471.0), closed

in 1940, impounds 58.9 miles of the river to the base of Watts Bar Dam.

Watts Bar Dam (TRW 529.9), which impounds 72.4 miles of the Tennessee

River, was closed in 1942. An eleven foot deep (minimum) navigation

channel has been maintained in these reservoirs since 1945.

7.2.1 Survey Wethods

Preimpoundment Fauna

The preimpoundment freshwater mussel fauna of the Tennessee River

was not studied in sufficient detail before the dams were built to satisfy

modern statistical interests. However, early distribution records in

conjunction with recent work on aboriginal shell middens, provide a

preimpoundment species list accompanied by some relative abundance

estimates. Aboriginal shell midden material has been studied by Parmalee,

Klippel and Bogan (1982) and more recent material (1850-1918) was evaluated

by Ortmann (1918). Table 7-16 indicates that 45 identifiable species were

found in the shell middens and 58 species (current interpretations) were
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Bogan, 1982), including 36 Cumbarlandian species. In the following 

paragraphs, species names trom all surveys are presented using only their 

updated synonyms. While these names may not appeal to all current workers 

in this area ot specialization they are sufficient to identify the 

biological entities being discussed in this baseline ecological study. 

The reach of the Tennessee River included in this study generally 

is restricted to Tennessee River Kiles (TRK) 479 through TRK 529. This 

reach of large river meanders southwest from near Spring City (Rhea County) 

toward Chattanooga (Hamilton County, Tennessee). The dams in the reach 

have substantially altered the river. Chickamauga Dam (TRK 471.0), closed 

in 1940, impounds 58.9 miles of the river to the base of Watts Bar Dam. 

Watts Bar Dam (TRK 529.9), which impounds 72.4 miles of the Tennessee 

River, was closed in 1942. An eleven foot deep (minimum) navigation 

channel has been maintained in these reservoirs since 1945. 

7.2.1 Survey Kethods 

Pre impoundment Fauna 

The preimpoundment freshwater mussel fauna of the Tennessee River 

was not studied in sufficient detall before the dams were built to satisfy 

modern statistical interests. However, early distribution records in 

conjunction with recent work on aboriginal shell middens, provide a 

preimpoundment species list accompanied by some relative abundance 

estimates. Aboriginal shell midden material has been studied by Parmalee, 

Klippel and Bogan (1982) and more recent material (1850-1918) was evaluated 

by Ortmann (1918). Table 7-16 indicates that 45 identifiable species were 

found in the shell middens and 58 species (current interpretations) were 
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included on the 1850-1918 list. These lists suggest that 64 species of

freshwater mussels probably occurred near the WBN site before the Tennessee

River was affected by substantial human impact, primarily impoundment.

Twenty-two of these species are members of the Cumberlandian faunal

component (Ortmann, 1924). Quantitative data from the shell midden study

(Parmalee, et al., 1982) indicate that the five most abundant species were

Dromus dromas (35.25 percent), Elliptio dilatatus (11.36 percent),

Actinonalas ligamentina (7.49 percent), Rlliptio crassidens (6.11 percent)

and Pleurobema plenum (5.58 percent). Together, these five species made up

about 66 percent of the community.

Postimpoundment Fauna

Surveys of freshwater mussel stocks near WBN after Chickamauga and

Watts Bar reservoirs were filled, fall into two groups: three localized

studies or spot checks conducted between 1956 and 1972, and three intensive

assessments conducted between 1975 and 1985. Each of these surveys had its

own purpose, area of coverage, sampling techniques and intensity of effort.

A U.S. Fish and Wildlife Service study conducted in 1956-1957

(Scruggs, 1960) was primarily concerned with a single comumercial mussel

species (Pleurobema cordatum). Scruggs examined brail boat catches and

performed some scuba searches "near TRM 515" in addition to his primary

surveys furtherdownstream (on Wheeler Reservoir). The quantitative data

from this study included in table 7-16 are derived from a table of

commercial crowfoot bar catch records (Scruggs, 1960:11). The high

percentage of P. cordatum in this data set either reflects a substantial

sampling bias by the mussel fishermen or the actual composition of beds

2G2

included on the 1850-1918 list. These lists suggest that 64 species of 

freshwater mussels probably occurred near the WBN site before the Tennessee 

River was affected by substantial human impact. primarily impoundment. 

Twenty-two of~~hese species are members of the Cumberlandian faunal 

component (Ortmann, 1924). Quantitative data from the shell midden study 
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Surveys of freshwater mussel stocks near WBN after Chickamauga and 
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studies or spot cheeks conducted between 1956 and 1972, and three intensive 

assessments conducted between 1975 and 1985. Each of these surveys had its 
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A U.S. Fish and Wildlife Service study conducted in 1956-1957 
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7
K that "were discovered in 1956 and had been fished for only 5 months"

r(Scruggs, 1960:7).

In 1964, Isom conducted an extensive dredge survey of the upper

7river channel in Chickamauga Reservoir (TRM 471-529) as part of an

assessment of mussel resources in the Tennessee River (Isom, 1969). The

300 three-square-foot samples taken in this river reach produced the

species list and relative abundance estimates included in table 7-16.

Bates (1975) used brailing. ponar sampling, and hand collecting

Ftechniques in a study of mussel resources on overbank areas and in the

immediate tailwaters of Tennessee River dams. Near WBN, this survey in-

cluded the area just downstream from Watts Bar Dam (TRW 529.9) and TRP

481-511. Because quantitative information is not included in this report

for the hand collecting technique and so few other specimens were found

(21), only indications of live occurrences are recorded in table 7-16.

These three surveys include records for 22 mussel species, eleven

of which were only reported by Scruggs. Bates alone reported the

occurrence of Anodonta grandis (in his report as A. corpulenta). None of

the species found in these surveys are members of the Cumberlandian faunal

group. Quantitative data from two of these surveys (Scruggs, 1960; Isom,

1969) suggest that Pleurobema cordatum was the most abundant species (74

and 31 percent respectively), followed by Elliptio crassidens (13 and 19

percent), Quadrula pustulosa (2 and 11 percent) and Cyclonaias tuberculata

(2 and 13 percent). Quadrula metanevra made up 2.9 percent in the

1956-1957 survey but was not found in the quantitative work in 1965.

The three most recent and most intensive assessments in the

vicinity of the WBN were conducted by TVA during siting surveys or as part
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that "were discovered in 1956 and had been fished for only 5 months" 

(Scruggs, 1960:7). 

In 1964, Isom conducted an extensive dredge survey of the upper 

river channel in Chickamauga Reservoir (TRK 471-529) as part of an 

assessment of mussel resources in the Tennessee River (Isom, 1969). The 

300 three-sQuare-foot samples taken in this river reach produced the 

species list and relative abundance estimates included in table 7-16. 

Bates (1975) used brai1ing, ponar sampling, and hand collecting 

techniQues in a study of mussel resources on overbank areas and in the 

immediate tailwaters of Tennessee River dams. Near WBN, this survey in-

cluded the area just downstream from Watts Bar Dam (TaH 529.9) and TRK 

481-511. Because Quantitative information is not included in this report 

for the hand collecting techniQue and so few other specimens were found 

(21), only indications of live occurrences are recorded in table 7-16. 

These three surveys include records for 22 mussel species, eleven 

of which were only reported by Scruggs. Bates alone reported the 

occurrence of Anodonta grandis (in his report as A.:. corpulenta). None of 

the species found in these surveys are members of the Cumber1andian faunal 

group. Quantitative data from two of these surveys (Scruggs, 1960; Isom, 

1969) suggest that P1eurobema cordatum was the most abundant species (74 

and 31 percent respectively), followed by El1iptio crassidens (13 and 19 

percent), Quadrula pustu10sa (2 and 11 percent) and Cyc10naias tuberculata 

(2 and 13 percent). Quadrula metanevra made up 2.9 percent in the 

1956-1957 survey but was not found in the Quantitative work in 1965. 

The three most recent and most intensive assessments in the 

Vicinity of the WBN were conducted by TVA during siting surveys or as part 



of the WBN preoperational monitoring program. Previously accumulated

information and the results of preliminary sampling (conducted in 1971 and

1972) led to a series of five qualitative and/or quantitative collections

in July 1975 through August 1977 between TRU 520.5 and 528.5. Brailing and

random scuba dives were used to document species occurrence while density

was assessed by taking square meter quadrat samples. Composite results of

these collections are included in table 7-16.

In 1978, TVA conducted an extensive survey of mollusc resources

downstream from all nine Tennessee River mainstream dams (Gooch, Pardue and

Wade, 1979). This survey consisted of several hundred timed scuba dives at

specific locations. In the WBN reach, 55 dives were made between TRM 514.2

and 528.9. Data from these dives are suunarized in table 7-16 and the

numbers of species identified at each site are indicated on figure 7-21.

Upper Tennessee River data from this survey also have been presented by

Pardue (1981).

These surveys confirmed the continued existence of the species and

community structure indicated by the less intensive surveys from the

1950's, 1960's and early 1970's. The 1978 survey also provided valuable

information on the present distribution of species in the vicinity of WBN.

These data formed the basis for mussel sections in the NRC Environmental

Statement on WBN (NRC, 1978) and in the initial WBN Preoperational

Monitoring Report (TVA. 1980b).

1983-1985 Preoperational Assessment

In 1983, detailed sampling of freshwater mussel concentrations was

initiated at TRP 520-521L (along the Left descending bank). 526-527R and
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information and the results of preliminary sampling (conducted in 1971 and 

1972) led to a series of five Qualitative and/or quantitative collections 

in July 1975 through August 1977 between TRK 520.5 and 528.5. Brailing and 

random scuba dives were used to document species occurrence while density 

was assessed by taking sQuare meter quadrat samples. Composite results of 

these collections are included in table 7-16. 

In 1978, TVA conducted an extensive survey of mollusc resources 

downstream from all nine Tennessee River mainstream dams (Gooch, Pardue and 

Wade, 1979). This survey consisted of several hundred timed scuba dives at 

specific locations. In the WBN reach, 55 dives were made between TRK 514.2 

and 528.9. Dat. from these dive~ are summarized in table 7~16 and the 

numbers of species identiCiad at each sita ara indicated on figure 7-21. 

Upper Tennessee River data from this survey also have been presented by 

Pardue (1981). 

These surveys confirmed the continued existence of the species and 

community structure indicated by the less intensive surveys from the 

1950's, 1960's and early 1970's. The 1978 survey also provided valuable 

information on the present distribution of species in the vicinity of WON. 

These data formed the basis for mussel sections in the NRC Environmental 

Statement on WBN (NRC, 1978) and in the initial WON Preoperational 

Konitoring Report (TVA, 1980b). 

1983-1985 Preoperational Assessment 

In 1983, detailed sampling of freshwater mussel concentrations was 
\ 

initiated at TRK 520-52lL (along the Left descending bant), 526-527R and 

264 

m'l 

I 

"1 , 

., 
I 
I 

I 

.4, 
I 

""l 
i 

~ 
I 

1 

1 

1 
~ 

I 



528-529L (figure 7-22). The most upstream of these beds (TN 528-529L) is

located on the opposite side of the river and upstream from the WBN

construction site and discharges. The middle bed (TRW 526-527R) is on the

same side of the river as WBN and is Just downstream from Yellow Creek and

all WBN discharges. The downstream bed (TRW 520-521L) is six river miles

downstream from WBN and is located on the opposite side of the river. All

three beds exist on submerged gravel and cobble bars approximately 10 to 20

feet deep.

Linearly-arranged sampling stations were established on each of

these three beds (figure 7-22). Each sampling station was located as

precisely as possible using river mile markers, navigation buoys and

r bankside landmarks. Each station was sampled once in summer and once in

autumn (1983-1985) by scuba divers. All freshwater mussels (thus excluding

the Asiatic Clam, Corbicula sp.) encountered in eleven minutes of bottom

time were picked up. All mussel specimens were brought to the dive boat

rwhere they were sorted by species and counted. On each sampling visit, up

to 50 specimens of each species from each bed were measured in three

dimensions (length, height and thickness). All specimens were returned to

8 the station from which they were collected.

7.2.2 Results and Discussion

Species Composition and Abundance--Composite results from the

1983-1985 assessment are included in table 7-16. In general, the list of

species and relative abundance values are similar to the data from

1975-1977 and 1978. Five species were encountered in 1983-1985 that had

not been found in other recent assessments (Anodonta imbecillis, Fusconaia
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three beds exist on submerged gravel and cobble bars approximately 10 to 20 

feet deep • 

Linearly-arranged sampling stations were established on each of 

these three beds (figure 1-22). Bach sampling station was located as 

precisely as possible using river mile markers. navigation buoys and 

bantaide landmarks. Bach station was sampled once in summer and once in 

autumn (1983-1985) by scuba divers. All freshwater mussels (thus excluding 

the Asiatic Clam. Corbicu1a sp.) encountered in eleven minutes of bottom 

time were picked up. All mussel specimens were brought to the dive boat 

where they were sorted by species and counted. On each sampling visit. up 

to 50 specimens of each species from each bed were measured in three 

dimensions (length. height and thickness). All specimens were returned to 

the station from which they were collected. 

7.2.2 Results and Discussion 

Species Composition and Abundanee--Composite results from the 

1983-1985 assessment are included in table 7-16. In general, the list of 

species and relative abundance values are similar to the data from 
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maculata, Lasmigona complanata, Pleurobema plenum and Ptychobranchus

fasciolaris). Of the composite total of 28 species found during these

three surveys, only Pleurobema oviforme and Dromus dromus are members of

the Cumberlandian fauna. Elliptio crassidens was consistently most

abundant (42-64 percent), followed by Pleurobema cordatum (12-15 percent),

Quadrula pustulosa (6-17 percent), Cyclonaias tuberculata (5-10 percent),

and Pla&iola lineolata (2-5 percent), typically in that order. The only

deviations from this relative abundance order were the transposition of

P. cordatum and Q. pustulosa in the 1975-77 data set and the replacement of

Plaxiola lineolata by Potamilus alatus in the 1983-85 data set. Considered

together, these five species account for 89 to 93 percent of the mussel

community.

Survey results from 1956 through 1985 suggest that the extant

fauna consists of approximately 30 species, five of which account for

roughly 90 percent of the individuals present. Differences in the lists of

most abundant species found during this 30-year period suggests that the

composition of this mussel community still has not stabilized in this river

reach.

The data from various surveys presented in table 7-16 indicate

that approximately 35 freshwater mussel species have disappeared from the

WBN reach of the Tennessee River since the beginning of the twentieth

century. Results from surveys conducted between 1956 and 1972 suggest that

most of these species were gone by the mid-1950's. Data do not exist to

establish the cause for this loss in mussel diversity; however, it is

logical to assume that the extensive modifications of riverine habitat,

which occurred when Chickamauga and Watts Bar reservoirs were formed (1940 [
and 1942), resulted in adverse impacts to the mussel fauna.
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Some type of abundance information was collected during each

survey from 1956 to 1985. Unfortunately, variations in sampling techniques

and areas of coverage make comparison of the data difficult.

Catch-per-effort values from several surveys are presented in

table 7-17. The most random technique (Isom, 1969) recorded the second

lowest density (0.22 specimens per M2 ) and the fewest species (7).

Lowest density estimates (0.07 mussels per M2 ) came from the 1957

crowfoot bar brailing survey (Scruggs, 1960) which was conducted in

rconjunction with a scuba-assisted quadrat survey. Species records were

comparable between these two techniques (16 and 17 species) but the high

rdensity estimate from the quadrat survey (19.97 mussels per M2 ) indicated

rthe relative inefficiency of brailing. The 1975-1977 survey also employed

scuba-assisted quadrat sampling and included records for 15 species. This

rdensity estimate (11.29 mussels per m2 ) suggested a 43 percent decline in

total mussel abundance between 1957 and 1977. Further comparison of the

data from these two surveys (1957 and 1977) indicated that Pleurobema

cordatum suffered a 97 percent decline, Quadrula metanevra declined

88 percent, while Elliptio crassidens increased 360 percent.

Data from surveys conducted in,1978 and 1983-1985 were reported in

association with the number of minutes of dive time. The more random

survey conducted in 1978 included 21 species and averaged 2.32 specimens

per minute of dive time. In 1983-1985, 28 species were found and a mean of

4.78 mussels per minute of diving were recorded. Site selection

rdifferences are probably responsible for both the larger number of species

and the greater density reported for the 1983-1985 survey.
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Some type of abundance information was collected during each 

survey from 1956 to 1985. Unfortunately, variations in sampling techniques 

and areas of coverage make comparison of the data difficult. 

Catch-per-effort values from several surveys are presented in 

table 7-17. The most random technique (Isom, 1969) recorded the second 

lowest density (0.22 specimens per m2 ) and the fewest species (7). 

Lowest density estimates (0.07 mussels per m2) came from the 1957 

crowfoot bar brailing survey (Scruggs, 1960) which was conducted in 

conjunction with a scuba-assisted quadrat survey. Species records were 

comparable between these two techniques (16 and 17 species) but the high 

density estimate from the quadrat survey (19.97 mussels per m2) indicated 

the relative inefficiency of brailing. The 1975-1977 survey also employed 

scuba-assisted quadrat sampling and included records for 15 species. This 

density estimate (11.29 mussels per m2) suggested a 43 percent decline in 

total mussel abundance between 1957 and 1977. Further comparison of the 

data from these two surveys (1957 and 1977) indicated that Pleurobema 

cordatum suffered a 97 percent decline, Quadrula metanevra declined 

88 percent, while E11iptio crassidens increased 360 percent . 
• 

Data from surveys conducted in,1978 and 1983-1985 were reported in 

association with the number of minutes of dive time. The more random 

survey conducted in 1978 included 21 species and averaged 2.32 specimens 

per minute of dive time. In 1983-1985, 28 species were found and a mean of 

4.78 mussels per minute of diving were recorded. Site selection 

differences are probably responsible for both the larger number of species 

and the greater density reported for the 1983-1985 survey. 
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Population age Structure

During his 1957 study of P. cordatum in Chickamauga Reservoir,

Scruggs (1960) measured the length of many specimens and counted external

growth rests to estimate their age. He concluded that this population was

dominated by the year classes of 1934 through 1936 and that over 95 percent

were older than 12 years. No specimens less than 6 years old were found.

Although age data have not been taken on mussels from the vicinity

of WBN since 1957, length data were collected during surveys in 1975-1977

and 1983-1985. In the most recent survey, age data were not taken because

most specimens had been eroded so extensively that counts of growth rests

could not be made. Mean length data from these surveys are compared to the

1957 data in table 7-18. For P. cordatum, mean length increased in both

recent surveys, reaching 95.6 mm in 1983-1985 (table 7-19). This is 8.6 nmn

longer than the length Scruggs calculated for specimens in their 25th year

of life--the oldest specimens in his analysis. Also, the 1983-1985 data

indicated that sizes of P. cordatum are normally distributed around the

mean, with no specimens shorter than the 60 mm and that the mean age is now

well over 25 years. The sizes of most other species also appear to be

normally distributed. No specimen smaller than the 30 mm was collected for

any species. Scruggs (1960) concluded that impoundment had virtually

eliminated successful recruitment of P. cordatum. Length data from the

1983-1985 survey support this conclusion and extend it to cover most other

extant species as well.

Comparison of Monitoring Beds

Results from the three mussel beds sampled in detail during

1983-1985 were subjected to further analyses to identify similarities or
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r differences among the specific beds because operational monitoring will be

rfocused at these locations.

ISimilarities in community composition among the beds was evaluated

by two different types of indices: Sorenson's Quotient of Similarity

(SQS)--based solely on species presence or absence (McCain, 1975), and

Percentage Similarity (PS)--incorporating information on species abundance

(Pielou, 1975). Both indices yield values ranging from zero (no

similarity) to 100 (identical communities), and a rule of thumb suggests 70

as a minimum score for recognizing similar communities. Since sampling

effort was a constant for these data (all data had been collected during

Fpairs of eleven-minute timed dives), SQS provided a numeric index of

similarities in species composition while PS summarized relationships in

terms of relative abundance. Formulas for these indices and calculated

values for the three mussel beds are presented in table 7-20.

Results for sumner and fall sampling in 1983-1985 are presented in

appendix 7-1. SQS values for all three stations indicate the species

composition is quite similar; however, the beds at TRM 520-521L and TRM

528-529L are more similar to each other than either is to the bed at TRW

r526-527R. PS values retain the high similarity between the beds at TRM

520-521L and TRM 528-529L but highlight the low similarity in community

composition between either of these beds and the bed at TRW 526-527R.

Analysis of variance (ANOVA) of relative abundance within each bed

(examined separately) revealed some statistically significant differences

ramong locations within the bed and among years. Differences by location

(table 7-21) indicate that the distribution of a few species is not uniform

on each bed. More than likely, these differences reflect either minor

habitat variations along the length of each bed or random variations in the
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differences among the specific beds because operational monitoring will b. 

focused at these locations. 

Similarities in community composition among the beds was evaluated 

by two different types of indices : Sorenson I s Quotient of Similar! ty 

(SQS)--based solelY on species presence or absence (KcCain. 1975). and 

Percentage Similarity (PS)--incorporating information on species abundance 

(Pielou. 1975). Both indices yield values ranging from zero (no 

similarity) to 100 (identical communities). and a rule of thumb suggests 70 

a8 a minimum score for recognizing similar communities. Since sampling 

effort was a constant for these data (all data had been collected during 

pairs of eleven-minute timed dives). SQS provided a numeric index of 

similarities in species composition while PS summarized relationships in 

terms of relative abundance. Formulas for these indices and calculated 

values for the three mussel beds are presented in table 7-20. 

Results for summer and fall sampling in 1983-1985 are presented in 

appendix 7-1. SQS values for all three stations indicate the species 

composition is quite similar; however. the beds at TRK 520-521L and tRK 

528-529L are more similar to each other than either is to the bed at TRK 

526-527R. PS values retain the high similarity between the beds at tRK 

S20-S21L and tRK 528-529L but highlight the low similarity in community 

composition between either of these beds and the bed at TRK 526-527R. 

Analysis of variance (ANOVA) of relative abundance within each bed 

(examined separately) revealed some statistically significant differences 

among locations within the bed and among years. Differences by location 

(table 7-21) indicate that the distribution of a few species is not uniform 

on each bed. Kore than likely. these differences reflect either minor 

habitat variations along the length of each bed or random variations in the 
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data collected. These differences do not appear to be substantial enough

to affect comparisons among the full beds. Significant year-to-year

differences within each bed were determined (table 7-21). Four of these

suggested population declines during the three-year sampling period; the

other two indicated population increases during this time. The apparent

declines might have occurred through natural mortality or as a result of

displacement related to sampling. Length data (table 7-19) argue against

substantial recruitment to any of these populations. Given the apparent

contradictions of these within-station differences, it appeared that random

sampling variations accounted for these differences.

Results of ANOVA of abundance by species among the three beds

indicated statistical differences for 11 of the 28 species (table 7-22).

Duncan's Kultiple Range Test indicated that the bed at TRW 526-527R yielded

significantly higher counts for six species and a significantly lower count

for one species. The bed at TRW 520-521L yielded two significantly higher

counts and the bed at TRW 528-529L yielded one significantly higher count.

Data on Lisumia recta indicated significant differences among the beds,

with most specimens at TRW 528-529L and fewest at TRW 526-527R.

ANOVA of total abundance by species on all three beds by the year,

1983-1985 (table 7-23) resulted in significant differences for four

species. One species, Pleurobema rubrum, was represented by only three

specimens. The other three species (Anodonta grandis, Pleurobema cordatum

and Quadrula metanevra), however, each were represented by more than 40

specimens and the statistical relationships likely reflect real population

trends. These three species were most abundant in 1983 and two of them (P.

cordatum and Q. metanevra) were least abundant in 1985. Two other

well-represented species (Cyclonalas tuberculata and Plauiola lineolata)
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data collected. These differences do not appear to be substantial enough 

to affect comparisons among the full beds. Significant year-to-year 

differences within each bed were determined (table 7-21). Four of these 

suggested population declines during the three-year sampling period; the 

other two indicated population increases during this time. The apparent 

declines migbt bave occurred through natural mortality or as a result of 

displacement related to sampling. Length data (table 7-19) argue against 

substantial recruitment to any of these populations. Given the apparent 

contradictions of these within-station differences, it appeared that random 

sampling variations accounted for these differences. 

Results of ANOVA of abundance by species among the tbree beds 

indicated statistical differences for 11 of the 28 species (table 7-22). 

Duncan's Kultiple Range Test indicated that the bed at TRK 526-527R yielded 

significantly higher counts for six species and a significantly lower count 

for one species. The bed at TIR S20-S21L yielded two significantly higher 

counts and the bed at TRK 528-529L yielded one significantly higher count. 

Data on Ligumia recta indicated significant differences among the beds, 

with most specimens at TRK 528-529L and fewest at TRK 526-527R. 

ANOVA of total abundance by species on all three beds by the year, 

1983-1985 (table 7-23) resulted in significant differences for four 

species. One species, Pleurobema rubrum, was represented by only three 

specimens. The other three species (Anodonta grandis, Pleurobema cordatum 

and Quadru1a metanevra). bowever. each were represented by more than 40 

specimens and the statistical relationships likely reflect real population 

trends. These three species were most abundant in 1983 and two of them (f. 

corda tum and 2. metanevra) were least abundant in 1985. Two other 

well-represented species (Cyclonaias tuberculata and P1agiola lineolata) 
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yielded similar declining trends between 1983 and 1985, but these trends

were not statistically significant. Two other species (Lampsilis ovata and

Potamilus alatus) yielded increasing trends, also without statistical

Fdifferences. Data for the other 20 species indicated no apparent change in

the number of individuals by year.

Mussel size (length) comparisons among the three beds for eight

rspecies represented by more than five measured specimens per bed are

presented in table 7-24. Results of ANOVA tests of these data indicate

that mean lengths of all eight species vary among the beds. Duncan's

Multiple Range Test indicated that the bed at TRM 520-521L yielded

significantly different (shorter) mean lengths for seven species, and the

bed at TRM 526-527R had significantly different (longer) mean lengths for

Pleurobema cordatum and Potamilus alatus. Length data for Quadrula

Fmetanevra indicate differences among the beds, with a longer mean length at

TRW 526-527R and a shorter mean at 520-521L. All size data from the

V 1983-1985 sampling visits are presented in appendix 7-2.

ANOVA of mean length by year (1983-1985) indicate that the mean

lengths of four species varied significantly (table 7-25). However, for

most species some growth was indicated from 1983 to 1985.

Collectively, numerical indices and statistical analyses lead to

F' the following comparisons of the three mussel beds. The species

presence/absence similarity index (SQS) indicates these mussel aggregations

exhibit a high degree of uniformity that might be expected from their

.r proximity to each other. On the other hand, the abundance-weighted

similarity index (PS), abundance of individual species, and much of the

length analysis indicate substantial differences.

2
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yielded similar decllnin& trends between 1983 and 1985, but these trends 

were not statistically significant. fwo other species (Lampsilis ~ and 

Potamilus alatus) yielded increasing trends, also without statistical 

differences. Data for the other 20 species indicated no apparent change in 

the number of individuals by year. 

Kussel size (length) comparisons among the three beds for eight 

species represented by more than five measured specimens per bed are 

presented in table 7-24. Results of ANOVA tests of these data indicate 

that mean lengths of all eight species vary among the beds. Duncan's 

Kultiple Range Test indicated that the bed at TRK 520-521L yielded 

significantly different (shorter) mean lengths for seven species, and the 

bed at TRK 526-527R had significantly different (longer) mean lengths for 

Pleurobema cordatum and Potamilus alatus. Length data for Quadrula 

metanevra indicate differences among the beds, with a longer mean length at 

TRK 526-527R and a shorter mean at 520-52lL. All size data from the 

1983-1985 sampling visits are presented in appendix 7-2. 

ANOVA of mean length by year (1983-1985) indicate that the mean 

lengths of four species varied significantly (table 7-25). However, for 

most species some growth was indicated from 1983 to 1985. 

Collectively, numerical indices and statistical analyses lead to 

the following comparisons of the three mussel beds. The species 

presence/absence similarity index (SQS) indicates these mussel aggregations 

exbibit a high degree of unifo~ity that might be expected from their 

proximity to each other. On the other hand, the abundance-weighted 

similarity index (PS), abundance of individual species, and much of the 

length analysi8 indicate substantial differences. 
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Working from downstream to upstream, the bed at TRM 520-521L seems

to support the most species, including two species (Dromus dromas and

Ptychobranchus fasciolaris) found only at this station and all but three

species found on either of the other beds (Anodonta grandis, Lasmigona

complanata, and Pletbobasus cyphyus). This bed is quite similar to the one

at TRH 528-529L according to both measures of similarity and, generally, in

the abundance of most individual species. With regard to mean lengths,

specimens of all eight abundant species at TRI 520-521L are consistently 7
shorter than those on the other two beds (table 7-24).

The bed at TRM 526-527R shares the presence of 18 species with one

or both of the other beds; however, abundance of the various species is

substantially different (table 7-22). Six species (Amblema plicata,

Anodonta grandis, Leptodea fragills, Obliguaria reflexa, Potamilus alatusi

and Tritozonia verrucosa) are much more abundant on this bed than on either

of the others. Two species (Pleurobema cordatum and Potamilus alatus) are 7
consistently larger here.

The most upstream bed, TRM 528-529L, supports one species

(Lasmizona complanata) not yet found on the other beds and lacks one

species (Anodonta imbecillis) occurring at the other two (table 7-22).

Lampsilis orbiculata is more abundant here than on the other beds but,

generally, species abundance In similar to TRW 520-521L. Shell length for

the abundant species is similar to TRN 526-527R and longer than TRM

520-521L except, as previously noted, for Pleurobema cordatum and Potamilus

alatus which are longer at TRW 526-527R.

The abundance and length differences observed among mussel

populations on these three bed. probably are expressions of habitat

272

Working from downstream to upstream, the bed at IRK 520-521L seems 

to support the most species, including two species (Dromus dromas and 

Ptychobranchus fasciolaria) found only at this station and all but three 

species found on either of the other beds (Anodonta grandis, Lasmigona 

complanata, and Plethobasus cyphyus). Ihis bed is quite similar to the one 

at TRK 528-529L according to both measures of similarity and, generally, in 

the abundance of most individual species. With regard to mean lengths, 

specimens of all eight abundant species at IRK 520-521L are consistently 

shorter than those on the other two beds (table 7-24). 

The bed at IRK 526-527R shares the presence of 18 species with one 

or both of the other beds; however, abundance of the various species is 

substantially different (table 1-22). Six specias (Amblema plleata, 

Anodonta Irandis, Leptodea fralil1s, Obliguaria reflexa, Potamilus alatus 

and lritolonia verrucosa) are much more abundant on this bed than on either 

of the others. Two species (Pleurobema cordatum and Potamilus alatus) are 

consistently larger here. 

1he most upstream bed, TRK 528-529L, Bupports one species 

(LasmiloDa complanata) not yet found on the other beds and lacks one 

species (Anodonta imbecillis) occurring at the other two (table 7-22). 

Lampsilis orbiculata is more abundant here than on the other beds but, 

generally, specias abundanca is similar to TRK 520-521L. Shell length for 

the abundant species is similar to IRK 526-527R and lonser than IRK 

520-521L excapt, as previously noted, for Pleurobema cordatum and Potamilus 

alatus which are longer at 11K 526-527R. 

The abundance and length differences observed among musBel 

populationa on these three bed. probably are expresslons of habitat 
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F
differences among the three sites. Observations made by divers suggest the

Fbed at TRW 526-527R includes more boulders and silt. This may explain why

silt-dwelling species (i.e., Anodonta grandis, Leptodea fragilis and

rPotamilus alatus) are substantially more abundant here. No observations or

hypotheses have been advanced to explain the short shell lengths at TRW

¶520-521L or other differences between the beds.

7.2.3 Summary and Conclusions

The extant freshwater mussel fauna in the WBN reach of the

Tennessee River consists of approximately 30 species, far fewer than the 64

species which existed prior to impoundment. Data from five surveys

Fconducted bewteen 1956 and 1985 indicate that relative abundance of the

species has not remained constant; however, the same five species have

consistently accounted for approximately 90 percent of the community. In

typical order of abundance, these species are: Elliptio crassidens,

FPleurobema cordatum, Quadrula pustulosa, Cyclonaias tublerculata and

Plagiola lineolata. In recent years many of the remaining species have

been represented by less than one percent of the specimens examined.

• Total relative abundance of this mussel community declined from

20.0 to 11.3 animals per m2 between 1957 and 1977; however, this apparent

decline may have resulted from differences in the sampling programs that

_were used. More recent quantitative data have been collected on the basis

of mussels observed per minute of dive time, which has not been correlated

Fwith areal abundance information.

Age data have not been collected in recent surveys because most

rshells are extensively eroded. Shell length data from the 1957, 1975-1977
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differences ~ong the three sitas. Observations mad. by div.rs suggest the 

bed at TRK 526-527R includes more boulders and silt. this may .zplain why 

ailt-dw.lling speci.s (i •••• Anodonta lrandis. L.ptodea fralilis and 

Potamilus alatus) are substantially more abundant h.re. No observations or 

hypotheses have be.n advanced to .zplain the short shell lengths at tIK 

520-521L or other differences between the beds. 

7.2.3 Summary and Conclusions 

The extant freshwater mussel fauna in the WBN reach of the 

tennessee River consists of approzimately 30 species. far fewer than the 64 

species which existed prior to impoundment. Data from five surveys 

cooducted bewteen 1956 and 1985 indicate that relative abundance of the 

species has not remained constant; however. the same five species have 

consistently accounted for approximately 90 percent of the community. In 

typical order of abundance, these species are: Elliptio crassidens. 

Pleurobema cordatum. Quadrula pustulosa. Cyclonaias tublerculata and 

Plaliola lineolata. In recent years many of the remaining species have 

been represented by less than one percent of the specimens ezamined. 

total relative abundance of this mussel community declined from 

20.0 to 11.3 animals per m2 between 1957 and 1977; however. this apparent 

decline may have resulted from differences in the sampling programs that 

were used. Rore recent guantitative data have been collected on tbe basis 

of mussels observ.d per minute of dive time. which bas not been correlated 

with areal abundance information. 

Age data have not been collected in recent surveys because most 

shells are extensively eroded. Shell length data from the 1957, 1975-1977 



and 1983-1985 surveys indicate that mean lengths are increasing for many

species. Incremental separation of the 1983-1985 length data indicates

that no specimens shorter than 30 mm were found, suggesting that very

little recruitment has occurred. Data on the age/length relationship for

Pleurobema cordatum suggests that this population is quite old and may not

have reproduced successfully in the past 40 years--since before the

adjacent dams were closed. Length distributions for most of the other

species indicates that they also may not have reproduced successfully since

the dams were closed.

The three mussel beds studied in detail during 1983-1985, and

proposed to be used for operational monitoring of WBN, are similar to each

other in terms of species composition but other parameters differ.

Statistical differences among these beds include the greater abundance of

several species in the bed at TRW 526-527R and the smaller size of

specimens in the bed at TRW 520-521L.

-During the next several years, relative abundance on each bed

should not change significantly, even though some rare species could

disappear from the conmnunities. Actual abundance can be expected to

decline slowly as older specimens die but growth (shell length) for many

species should continue gradually. All of these changes should occur

slowly, without abrupt changes. Substantial deviations from these expected

trends would indicate critical changes in the river habitat or water

quality.
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Statistical differences among these beds include the greater abundance of 

several species in the bed at TRK 526-527R and the smaller size of 
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Table 7-1. Summary of Macroinvertebrate Samples Collected During Preoperational Monitoring at Watts Bar Nuclear Plant,
Spring 1973 through Autumn 1985.

Tennessee River Mile*

Season Sample Type Year 496.5 506.6 518.0 521.0 526.3 527.4 528.0 528.5 529.5

Winter 30-day unbagged substrates

30-day begged substrates

90-unbagged substrates

Spring 30-day unbagged substrates

30-day bagged substrates

90-day unbagged substrates

-'I

1975
1976
1977
1983
1984
1985

1983
1984
1985

1975
1984
1985

1975
1976
1977
1982
1983
1964
1985

1983
1984
1985

1973
1974
1984
1985

I
0
3
3
3
3

3
3
3

3
3
3

3
3
3
3
3

0
3

0
0
3

2

1
3
3

-t- I
0

3
3

2
3
3

3
3
0

2
3
3
0
0
0
3

0
0
3

3
3

I
0
2
3
3
3

0
3
3

2
3
2

1

3
0
3
0
0
3

0
0
3

1

0
3
3

2
3
3
3

2
3
3

3

0
2
0
0
3

0
0
3

0
3

Table 7-1. S ........ ryof Mec:rolnvertebrate S.,.,les Collected During Pr-eoperatlonal Monitoring at Watts Bar Nuclear Plant, 
Spring 1973 through Autumn 1985. 

Tennessee River MIle-
Season S_ie Type Year 496.5 506.6 518.0 521.0 526.3 527.4 528.0 528.5 529.5 

WInter 3O-day unbagged substrates 1975 2 2 I -t 1 I 
1976 0 0 0 0 0 
1977 0 3 3 1 2 2 
1983 3 0 3 I 3 I 
1984 3 S 3 3 3 3 
1985 :5 1 3 3 3 3 

3O-day bagged substrates 1983 :5 0 3 2 0 2 
1984 :5 3 3 3 3 3 
1985 3 :5 3 3 3 :5 

9O-unbagged substrates 1975 :5 :5 I 3 2 
1984 :5 1 3 l 3 l 

l\) 1985 1 3 3 0 2 

" (J! Sprtng lO-doy unbagged substrates 1975 2 0 1 2 I 

1976 3 3 3 3 3 
1977 0 I 3 3 0 0 
1982 0 1 3 0 3 2 
1983 0 2 3 0 0 0 
1984 0 0 0 0 0 0 
1985 3 :5 3 3 3 3 

3O-day bagged substrates 1983 0 0 0 0 0 0 
1984 0 0 0 0 0 0 
1985 1 3 3 3 3 3 

9O-day unbagged SUbstrates 1975 0 2 1 
1974 1 1 I I 0 
1984 0 0 3 3 3 0 
1985 3 3 3 3 3 3 



Table 7-I (continued)

Tennessee River M1le0

Season Samle Tvye Year 496.5 506.6 518.0 521.0 526.3 527.4 528.0 528.5 529.5

Smaer 30-day unbagged substrates

30-day bagged substrates

90-d4y unbagged substrates

Hess Sapler

Auttumn 30-day unbagged substrates

30-day bagged substrates

1975
1976
1977
1982
1983
1984
1985

1983
1964
1985

1973
1974
1984
1985

1983
1984
1985

1975
1976
1977
1982
1983
1984
1985

1983
1984
1985

0
3
3
3
3
3
3

3
3
3

0
0
3
3

3
1

3
2
3
3
3

3
3-
3

1
3
3
3

3
3
3
3
3
3
3

3
3
3

0
3
3
3

3

3
3
3
3
3

3
3
3

0
3
3
3

3
2
3
2
0
3

3

0
3
3

0
3
3
2
0

3
3
0

0
3

0
3
3
3

I0
10
10

C, I0
I0
I0

I0
I0
I0

I0
I0
i0o

10

I0

3
0
2
2
3
3
3

3
3
3

0
3
3
0
3
3
3

3
3
3

3
3
3
0
3
3
3

3
3
3

3
2
1

0
3
3
3

3
3
3

0
0

3
3
3

3
3
3

0
0
3
3
3
3

3
3
3

---- ? I. -_3 -.3 - I -- ) 3 v~i .~I -----3 -3 -j ~ I. -3 .~I ' I -3 /~--J ~ --- 3

Table 7-1 (continuedD 

Tennessee River Mrl.-
SeasarI Sgle Tm! Year 496.5 506.6 5/8.0 521.0 526.3 527.4 528.0 528.5 529.5 

s-.r )O-day unbagged substrates 1975 0 3 1 3 3 
1976 ) 1 3 1 2 
/977 3 3 ) 3 3 0 
/982 3 2 3 3 2 3 
1983 3 3 3 3 0 3 
1984 3 3 3 3 3 2 
1985 3 3 3 3 3 0 

3O-doy begged substrates 1983 3 3 3 3 0 3 
1984 3 3- 3 3 5 3 
1985 } 3 } 3 3 0 

9O-day unbaggedsubstrates 1973 0 I 0 0 0 
1974 0 3 3 } 3 
1984 3 3 :5 3 3 0 
1985 :5 ) 3 3 ) 3 

~ 
--.] Hess 5aq)ler 1983 10 10 10 10 10* C) 

1984 10 10 10 10 10 
1985 10 10 10- 10 10 

A.utt... ~yun~dswstrates 1975 3 0 ) 3 0 
1976 0 ) 3 2 0 0 
1977 2 3 ) 1 I 0 
1982 2 0 0 0 I 3 
1983 3 :5 3 3 3 3 
1984 3 3 3 3 3 3 
1985 3 3 :5 3 3 3 

3O-day bagged substrates 1983 3 3 3 3 3 3 
1984 3 3 3 3 3 3 
1985 3 3 :3 3 3 3 



... .

Table 7-1 (continued)

Tennessee River Ni le*

Season Sample Tvpe Year 496.5 506.6 518.0 521.0 526.3 527.4 528.0 528.5 529.5

90-day unbagged substrates 1973 I I I - - 2 I -

1974 5 0 1 - - 0 3 - -

1983 3 3 3 - - 3 0 - 3
1984 3 3 2 - - I 3 - 3
1985 0 3 3 - - 2 3 - 0

Hess Sampler 1983 - - - to 10 10 10 10 -

1984 - - - 10 10 10 10 10 -

1985 - - - 10 10 10 10 10 -

Sunmary

30-day unbagged substrates 30-day begged substrates
Samples required in workplan 465 Samples required in workplan 216
Samples collected 316 Samples col leted 166
Percent recovery 68.0 Percent recovery 76.9

90-day unbegged substrates Hess Sampler
Samples required 267 Samples required in workplan 300
Samples collected 178 Samples collected 300
Percent recovery 66.7 Percent recovery 100

*Samples were Initially collected from TRH 529.9 (spring 1973 through summer 1976); however, because of the poor

recovery rate (only 10 substrates) and dissimilarity of the habitat fran other stations, this station is not included

as part of the preoperational program. TRN 529.5 replaced TRlK 529.9 beginning autumn 1976.
4Wo samples required by workplan.
izo lected at T11 528.8.
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Table 7-1 (continued) 

. Tennessee River Mlle* 
Season Sale Td!! Year 496.5 506.6 518.0 521.0 526.3 527.4 528.0 528.5 529.5 

9O-day unbagged substrates 1973 1 1 2 I 
1974 3 0 r 0 3 
1983 3 3 3 3 0 3 
1984 3 3 2 1 ., 3 
1985 0 3 3 2 3 0 

Hess Saq>ler 1983 10 10 10 10 10 
1984 10 10 10 10 10 
1985 10 10 10 10 10 

SWllllllrv 

3O-day unbagged substrates 31H1ay begged substrates 
Samples required In workplan 465 s..,les requ I red In workp I an 216 
SMptes collected 316 5..,les collected 166 
Percent recovery 68.0 Percent recovery 76.9 

9O-cIay unbagged substrates Hess $aq)ler 
Samples required 267 s-q,res requ f red fn workplan 300 
~Ies collected 178 Saq»les coil ectad 100 
Percent recovery 66.7 Percent recovery 100 

*S..,les were Initially collected from "'" 529.9 (spring 19n through SuaD8r 1976); however. because of the poor 
recovery rate (oniV 10 substrates) and dissimilarity of the habitat from other stations, fttls station Is not Included 
as part of the preoperational progr_. TRM 529.5 replaced TIlt 529.9 beginning aut&..t 1976. 

tNo 5..., les requ I red by workplan. 
~llected at 1ltIJ 528.8. 
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Table 7-2. Average Abundance of Total Nacroinvertebrates Collected by Various

Sampling Techniques near Watts Bar Nuclear Plant, Spring 1973 through
Autumn 1985.

Sampling Technique
30-Day 90-Day 30-Day Hess

Season Location Unbazzed Unbazzed Bagged Sampler

(TRX) (I) (Si) (i) (Si) (i) (Si) (I) (Si)

Winter 496.5
506.6
518.0
527.4
528.0
529.5

Spring

Summer

Autumn

496.5
506.6
518.0
527.4
528.0
529.5

496.5
506.6
518.0
521.0
526.3
527.4
528.0
528.5t
529.5

496.5
506.6
518.0
521.0
526.3
527.4
528.0
528.5
529.5

26.8
25.0

3.2
5.3
7.1
3.7

16.4
21.3
35.6
42.7
30.4
61.8

35.3
21.4
66.0

114.2

79.4

138.1

19.7
16.7

7.6

11.6

15.6

7.8

6.3
8.4
0.6
2.2
2.0
1.4

3.9
5.5
7.7
6.3
5.3

19.2

10.2
4.7

21.9

39.6

23.4

49.6

1.7
3.2
2.6

3.0

3.9

2.6

42.3
5.4
8.0
9.8
7.3
9.5

21.8
11.8
10.0
31.8
24.0
41.3

22.8
47.0
56.6

131.8

154.0

76.0

14.5
28.0

115.8

189.4

135.7

448.7

7.4
5.4
1.0
3.0
2.4
1.2

7.4
4.1
2.8
6.3
6.4
8.6

5.4
13.2
14.2

41.3

57.8

5.6

2.0
7.0

39.1

30.5

38.5

56.6

56.7
51.2

4.9
7.0

18.2
6.1

29.0
22.3
33.7
76.3

114.3
50.7

46.3
32.4

190.6

296.1

362.3

260.5

43.8
24.6
13.4

19.6

14.1

11.6

12.5
25.1

1.3
2.8
5.3
2.0

5.9
4.9
4.3

25.5
8.7

10.5

12.5
9.6

68.2

88.7

113.9

79.0

9.2
4.9
4.2

2.6

3.2

2.6

853.6
1283.2

791.6
770.4

1008.4

883.2
965.6

1064.0
1212.0
1148.4

42.5
105.5

67.1
48.0
73.5

37.2
51.2
64.7
91.9
86.3 07

07*No sample collected.
+Includes data from TRM 528.8, collected summer 1983.

,wJ~
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Iable 7-2. Average Abundance of Iotal Kacroinvertebrates Collected by Various 1 Sampling Techniques near Watts Bar Nuclear Plant. Spring 1973 through I 

Autumn 1985. , 
Sampling Technique I 

30-Day 90-Day 30-Day Hess ) 

Season Location Unbagled Unballed Bagled Sampler 

(TRK) (I) (Si) (I) (Si) (I) (Si) (i) (Si) 
, 

I 

Winter 496.5 26.8 6.3 42.3 7.4 56.7 12.5 -* 
506.6 25.0 8.4 5.4 5.4 51.2 25.1 ~ 

518.0 3.2 0.6 8.0 1.0 4.9 1.3 I 
527.4 5.3 2.2 9.8 3.0 7.0 2.8 
528.0 7.1 2.0 7.3 2.4 18.2 5.3 l 529.5 3.7 1.4 9.5 1.2 6.1 2.0 

Spring 496.5 16.4 3.9 21.8 7.4 29.0 5.9 
1 506.6 21.3 5.5 11.8 4.1 22.3 4.9 

518.0 35.6 7.7 10.0 2.8 33.7 4.3 J 

527.4 42.7 6.3 31.8 6.3 76.3 25.5 
528.0 30.4 5.3 24.0 6.4 114.3 8.7 ~ 

529.5 61.8 19.2 41.3 8.6 50.7 10.5 I 

SUJIIIler 496.5 35.3 10.2 22.8 5.4 46.3 12.5 1 506.6 21.4 4.7 47.0 13.2 32.4 9.6 
I 

518.0 66.0 21.9 56.6 14.2 190.6 68.2 
521.0 853.6 42.5 I'i'r'il 
526.3 1283.2 105.5 ) 
521.4 114.2 39.6 131.8 41.3 296.1 88.7 791.6 67.1 I 

528.0 79.4 23.4 154.0 57.8 362.3 113.9 770.4 48.0 
528.5t 1008.4 73.5 1 529.5 138.1 49.6 76.0 5.6 260.5 79.0 

Autumn 496.5 19.7 1.7 14.5 2.0 43.8 9.2 l 506.6 16.7 3.2 28.0 7.0 24.6 4.9 
518.0 7.6 2.6 115.8 39.1 13.4 4.2 
521.0 883.2 37.2 

~ 
526.3 965.6 51.2 j 527.4 11.6 3.0 189.4 30.5 19.6 2.6 1064.0 64.7 
528.0 15.6 3.9 135.7 38.5 14.1 3.2 1212.0 91.9 
528.5 1148.4 86.3 l 529.5 7.8 2.6 448.7 56.6 11.6 2.6 

/ l *No sample collected. 
tlncludes data from IlK 528.8. collected summer 1983. ., 

1 

~ 

I 
~ 

I 
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Table 7-3. Average Abundance of Predominant*t acroinvertebrates Collected
from Artificial Substrates Following' One-Month Colonization
Periods near Watts Bart Nuclear Plant, Winter 1975 through Autumn

C
V

1985 (Unbagged Collection):,

Tennessee River Mile
Season Oryanism 496.,5 506.6 518.0 527.-;4 528.0 529.5

Winter Chironomidae 3,.5 1.4 0.2' 1.2 l.7, 1.2
Hyalella azteca 3.1 7.0 0.2: 01.0 0.0 0.0
Planariidae 3.7 0.2 0.6 1.7 0.8 1.,3
Stenacron 0.2 0.0 00.2 0".3 2.6 0.0

Total 26.8 25.0 3.2 5.3 7.1 3.,7

Spring Cyrnelljus fraternus 0.1 0.4 1.8 1.8 8.7 1.,3
Hydra americana 5.3 1.1 8.7 0.5 0.0 0.0
Oligochaeta 3.,4 1.5 0.0 0.1 0.0 1.5
Parachironomus 1.3 0.9 3.6 8.5 3.1 31.3
Planariidae 1.6 0.2 0.8 4.4 6.2 12.0
Sida crystallina 0.0 4.0 10.6 7.6 1.4 0.0

Total 16'.4 21.3 35.6 42.7 30.4 61.8'

Summer Cyrnellus fraternus 14'.3 8.1 15.71 83 .8, 37.8 68.6
Oligochaeta 7.1 1.7 2.9 0.7 0.0 0.3

Total 35,.3 21.4 66-0 114.2 79.4 138.1

Autumn Cheumatopsyche 0.1 0.1 0.6 0.7 0.8 3.6
Oligochaeta 5.7 2.7 3.2 0.3 0.2 0.1
Planariidae 5.3' 2.9 0.2 0.9 4.0 0.7
Stenacron 0;5 0.2 1.0 4-.3 5.0' 0.3

Total 19.7 16.7 7.6 11.6 15.6 7.8

p
L.

C
F:

F
L

1~

r
F

*Taxa comprising >20 percent of the total at any location.
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Table 7-3. Average Abundance of Pre.domiQ.!Ult;* .H~croinv:eFtebrate~ Cotiected 
from Artificial Substrates Fol~owing, One-lfollth Colotlt~8Hori 
Periods !lear Watts, Bar Nutl'ear Piant .• Winter 1975 throu&~ Autumn 
1985 (Unbagged Collect.i9n)! 

Season Organism 

WlnterChir:onomidae
Hyalella azteca 
Plal1ariidae 
Stenacron 

SPring 

SWnmer 

Total 

Cyrnellbs fi~ternuB 
Hydra americana 
01igochaeta 
Parachironomus 
P1anat"iidae 
~iaa crysta11ina 

'i'otai 

CyrnelluB fraternus 
Oligochaeta 

Total 

Autumn Cheumatopsyche 
Oligochaeta 
P'ianari idae 
Stenacron 

Total 

Tennessee· RiVer: nile 
496.,5 506.6 518.0 527.4 528.0 529 .. 5 

.3,.5 
3.1 
3.7 
0.2 

26.8 

0.1 
5.3 
3.4 
1.3 
1.6 
0.0 

14'.3 
7.1 

35 .• 3' 

0.1 
5·.7 
5; 3' 
0.5 

19.7 

1.4 
7.0 
0.2 
0'.0 

25.0 , . 

0.4 
1.1 
1.S 
Q.9 
0.2 
4.0 

21.3 

8.1 
1.7 

21.4 

0.1 
2.7 
2.9 
0.2 

16.7 

0.2' 
0.2: 
0.6 

,()'.2 

3.2· 

1.8 
8.7 
0.0 
~.~ 
0,.8 

10.6 

35 .. 6 

15-. '1' 
2.9 

6.6 .. 0 

0.6 
3.2 
0.2 
.1.0 

7.6 

1.2 
0·.0 
1:.7 
0,.3 

5.3 

1'.8 
0" 5 
0.1 
8.5 
4.4 
7.6 

42.7 

8:3'.8· 
0.7 

J 

114.2 

0.7 
0.3 
0.9 
4-.3 

11.6 

1,7-
(LO 
O.~ 
2.6 

7~1 

i.2 
0.0 
1.,3 
0.0 

3 . .7 

8.7 i..3 
0.0 0.0 
0.0 1.5 
.3.131.,3 
6.2 12·. Q. 
1.4 0.6 

3.0. 4 6~.,8 

37.8 68.6 
(j. o. 0.3' 

79 .. 4 138-.1 

0.8 
0.2 
4~0 
5 •. 0' 

15.6 

3.6 
'0;.1 
0.7 
0.3 

7 .• 8 

*Taxa comprising >20 percent of the tot(l1 at any location. 
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Table 7-4. Average Abundance of Predominant* Nacroinvertebrates Collected
from Artificial Substrates Following One-Month Colonization
Periods near Watts Bar Nuclear Plant, Winter 1983 through Autumn
1985 (Bagged Collection).

Tennessee River Kile
Season Orianism 496.5 506.6 518.0 527.4 528.0 529.5

Winter Chironomidae 13.2 2.7 0.9 2.4 5.2 4.1
Hyalella azteca 10.4 31.0 0.9 0.1 0.0 0.0
Planariidae 6.4 0.7 0.3 1.4 3.2 0.6
Stenacron 0.1 0.5 0.7 1.1 7.0 0.3

Total 56.7 51.2 4.9 7.0 18.2 6.1

Spring Cranaonjx 0.0 0.0 7.3 48.0 54.0 0.0
Hexagenia 7.0 1.0 0.0 0.0 0.0 0.0
Hyaella azteca 0.0 7.0 0.3 0.0 0.0 0.0
Oligochaeta 6.0 2.7 0.0 0.0 1.0 0.0
Parachironomus 0.0 0.3 0.0 1.3 0.7 31.0
Planarlidae 5.0 0.3 6.0 6.3 8.0 6.7

Total 29.0 22.3 33.7 76.3 114.3 50.7

Summer Cheumatogsyche 0.1 0.2 10.2 10.2 30.5 64.5
Chironomidae 0.6 0.3 23.8 15.8 44.7 46.8
Cyrnellus fraternus 19.2 10.8 29.1 197.8 162.5 85.2
Duiesia titrina 1.3 4.4 54.4 17.3 37.8 18.2

Total 46.3 32.4 190.6 296.1 362.3 260.5

Autumn Cheumatopsyche 0.1 0.0 0.8 2.0 2.7 5.6
Dutesia tigrina 2.9 0.0 3.9 1.4 1.9 1.1
Oligochaeta 8.8 3.1 0.0 0.0 0.1 0.0
Planariidae 17.0 1.7 0.3 2.0 2.1 0.6
Stenacron 0.9 0.8 2.9 5.4 3.0 0.2

Total 43.8 24.6 13.4 19.6 14.1 11.6

"1

2

*Taxa comprising >_20 percent of the total at any location.

i
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Table 7-4. Average Abundance oC Predominant- Kacroinvertebrates Collected i Crom ArtiCicia1 Substrates Following One-Konth Colonization 
) 

Periods near Watts Bar Nuclear Plant. Winter 1983 througb Autumn 
1985 (Bagged Collection). 

~ 
I 

rennessee liver Kile 
Season Onanism 496.5 506.6 518.0 527.4 528.0 529.5 

1 
Winter Cbironomidae 13.2 2.7 0.9 2.4 5.2 4.1 

Hyalella azteca 10.4 31.0 0.9 0.1 0.0 0.0 
P1anarndae 6.4 0.7 0.3 1.4 3.2 0.6 ~ 
Stenacron 0.1 0.5 0.7 1.1 7.0 0.3 I 

! 

Total 56.7 51.2 4.9 7.0 18.2 6.1 ., 
Spring Cransonn 0.0 0.0 7.3 48.0 54.0 0.0 ! 

Hunenie 7.0 1.0 0.0 0.0 0.0 0.0 
Hyaella azteca 0.0 7.0 0.3 0.0 0.0 0.0 1 Oligocbaeta 6.0 2.7 0.0 0.0 1.0 0.0 
Parachironomus 0.0 0.3 0.0 1.3 0.7 31.0 
Planariidaa 5.0 0.3 6.0 6.3 8.0 6.7 , 

Total 29.0 22.3 33.7 76.3 114.3 50.7 

Summer Cbaumato2Blche 0.1 0.2 10.2 10.2 30.5 64.5 
.., 

! Cbironomidaa 0.6 0.3 23.8 15.8 44.7 46.8 ___ I 

CYrnellus fraternuB 19.2 10.8 29.1 197.8 162.5 85.2 
Dusasia tilrina . 1.3 4.4 54.4 17.3 37.8 18.2 , 

Total 46.3 32.4 190.6 296.1 362.3 260.5 
"i 

Autumn CheumatOl!SICbe 0.1 0.0 0.8 2.0 2.7 5.6 I 
Duusla ti&rina. 2.9 0.0 3.9 1.4 1.9 1.1 

, 

Oligocbaeta 8.8 3.1 0.0 0.0 0.1 0.0 
Planarildae 17.0 1.7 0.3 2.0 2.1 0.6 i 
Stanacron 0.9 0.8 2.9 5.4 3.0 0.2 ! 

Total 43.8 24.6 13.4 19.6 14.1 11.6 ""I 

-Taxa comprising ~20 percent ot the total at any location. 

" 
! 
.., 

""'1 
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Table 7-5. Average Abundance of Predominant* Nacroinvertebrates Collected
from Artificial Substrates Following Three-Month Colonization
Periods near Watts Bar Nuclear Plant, Spring 1973 through Autumn
1985 (Unbagged Collection).

Tennessee River Hile
Season Organism 496.5 506.6 518.0 527.4 528.0 529.5

Winter Cheumatopsyche 0.0 1.4 1.4 1.3 1.4 4.3
Chironomidae 1.2 1.4 1.7 0.2 0.3 1.5
Cyrnellus fraternus 0.2 0.9 0.1 2.2 0.1 1.0

Stia&rina 8.6 0.1 0.6 0.0 0.0 0.8
Parachironomus 0.4 1.7 0.0 3.3 2.7 0.0
Planariidae 13.0 1.8 0.6 0.0 0.1 0.3
Stenacron 0.2 0.2 1.6 1.5 1.1 0.0

Total 42.3 19.8 8.0 9.8 7.3 9.5

Spring Chironomidae 1.2 0.0 2.7 8.8 7.6 0.7
Coelotanypus 0.2 2.5 0.1 0.0 0.0 0.0
Oligochaeta 5.6 3.0 0.0 0.4 0.0 0.0
Planariidae 0.4 0.0 2.3 16.9 13.7 35.7

Total 21.8 11.8 10.0 31.8 24.0 41.3

Summer Cyrnellus fraternus 5.2 13.3 11.4 64.8 69.3 5.7
Dicrotendipes 0.2 0.0 7.1 10.9 8.0 38.3
Oligocbaeta 5.7 2.3 0.0 0.2 0.0 0.0
Stenacron 2.3 7.4 12.6 6.0 22.2 0.7

Total 22.8 47.0 56.6 131.8 154.0 76.0

Autumn Cheumatopsvche 0.2 5.9 42.7 42.9 5.1 115.2
Cyrnellus fraternus 2.4 6.5 31.1 83.1 68.3 170.3
Hydropsyche 0.0 0.0 0.3 0.3 0.6 118.7
Oligochaeta 3.0 1.7 0.0 0.0 0.0 0.0
Stenacron 0.5 5.5 24.7 48.9 39.0 4.7

Total 14.5 28.0 115.8 189.4 135.7 448.7

*Taxa comprising >_20 percent of the total at any location.
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f"'" Table 1-5. Avera&e Abundance oC Predominant* Kacrolnvertebrates Collected 
1 Crom Artificial Substrates Followin& Three-Konth Colonization 

Periods near Watts Bar Nuclear Plant, Spring 1973 through Autumn 

r 1985 (Unba&&ed Collection). 

Tennessee River Kile 

r Season Or&anism 496.5 506.6 518.0 527.4 528.0 529.5 

Winter Cheumato2Blcbe 0.0 1.4 1.4 1.3 1.4 4.3 L 

Cbironomidae 1.2 1.4 1.7 0.2 0.3 1.5 
r Cyrnellu8 CraternuB 0.2 0.9 0.1 2.2 0.1 1.0 

Duusia ti&rlna 8.6 0.1 0.6 0.0 0.0 0.8 
Parachironomus 0.4 1.1 0.0 3.3 2.7 0.0 

r Planariidae 13.0 1.8 0.6 0.0 0.1 0.3 
Stenacron 0.2 0.2 1.6 1.5 1.1 0.0 

Iotal 42.3 19.8 8.0 9.8 1.3 9.5 r Spring Chironomidae 1.2 0.0 2.7 8.8 1.6 0.7 
Coelotan!2US 0.2 2.5 0.1 0.0 0.0 0.0 

r OU&ochaeta 5.6 3.0 0.0 0.4 0.0 0.0 
\ P1anariidae 0.4 0.0 2.3 16.9 13.7 35.1 

r Total 21.8 11.8 10.0 31.8 24.0 41.3 
; Summer Clrnel1us traternuB 5.2 13.3 11.4 64.8 69.3 5.1 

Dicrotendi2es 0.2 0.0 7.1 10.9 8.0 38.3 

r Oligochaeta 5.1 2.3 0.0 0.2 0.0 0.0 
Stenacron 2.3 1.4 12.6 6.0 22.2 0.7 

r" Total 22.8 47.0 56.6 131.8 154.0 76.0 
J 

Autumn Cheumatol!sxche 0.2 5.9 42.1 42.9 5.1 115.2 

r Cxrne11uB Craternus 2.4 6.5 31.1 83.1 68.3 170.3 
Hldropsyche 0.0 0.0 0.3 0.3 0.6 118.7 
011&ochaeta 3.0 1.7 0.0 0.0 0.0 0.0 
Stenacron 0.5 5.5 24.7 48.9 39.0 4.7 r Iotal 14.5 28.0 115.8 189.4 135.7 448.7 

r *Iaxa comprising ~20 percent ot the total at any location. 
\ 
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Table 7-6. Average Abundance of Predominant* Macroinvertebrates (No./m 2 )
Collected near Watts Bar Nuclear Plant, Sumner and Autumn 1983
through 1985 (Hess Sampler Collection).

Tennessee River Mile
Season Orxanism 521.0 526.3 527.4 528.0 528.5t

Summer Chironomus 5.2 180.0 5.6 0.0 1.2
Corbicula manilensis 681.6 901.2 616.0 552.4 796.8
Cyrnellus fraternus 12.4 14.4 31.6 53.2 55.2
Oligochaetaf 45.6 114.0 65.2 47.6 61.2

Total 853.6 1283.2 791.6 770.4 1008.4

Autumn Corbicula manilensis 640.4 704.4 676.0 509.6 511.6
Crangonyx 13.6 3.2 13.6 79.6 38.0
Cyrnellus fraternus 59.6 106.0 219.2 426.0 415.6
Oligochaeta 43.6 88.8 61.2 9.2 31.2

Total 883.2 965.6 1064.0 1212.0 1148.4

*Taxa comprising >5 percent of the total at any location.
Includes data from TRW 528.8, collected summer 1985.
Includes Dranchiura sowerbyi and Tubificidae
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Table 7-6. Average Abundance ot Predominant* Kacrolnvertebrates (No./m2) 
Collected near Watts Bar Nuclear Plant, Summer and Autumn 1983 
through 1985 (Hess Sampler Collection). 

Tennessee River Ki1e 
Season Drs an ism 521.0 526.3 527.4 528.0 528.5+ 

Summer ChironoDlUs 5.2 180.0 5.6 0.0 1.2 
Corbicula manilensis 681.6 901.2 616.0 552.4 796.8 
CYrne1lus fraternu8 12.4 14.4 31.6 53.2 55.2 
Oligochaeta* 45.6 l14.0 65.2 47.6 61.2 

Total 853.6 1283.2 791.6 770.4 1008.4 

Autumn Corbicula mani1ensis 640.4 704.4 676.0 509.6 511.6 
Cran&ony.l 13.6 3.2 13.6 79.6 38.0 
Cyrnellus fraternus 59.6 106.0 219.2 426.0 415.6 
OUgochaeta 43.6 88.8 61.2 9.2 31.2 

Total 883.2 965.6 1064.0 1212.0 1148.4 

*Taxa comprising ~5 percent ot the total at any location. 
tIncludes data trom IRK 528.8, collected summer 1985. 
Includes Branchiura sowerbyi and Iubificldae 
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Table 7-7. Sampling Variability (Coefficient of Variation) for Total Racroinvertebrates Collected
by Various Sampling Techniques near Watts Bar Nuclear Plant, Spring 1973 through
Autumn 1985.

Tennessee River Mile
Season Sample Type 496.5 506.6 518.0 521.0 526.3 527.4 528.0 528.5 529.5

Winter 30-day unbagged 78 100 71 -* - 124 96 - 111
90-day unbagged 52 81 35 - - 76 86 - 25
30-day bagged 66 120 78 - - 114 72 - 92

Spring 30-day unbagged 67 90 92 - - 49 55 - 62
90-day unbagged 76 70 84 - - 56 70 - 36
30-day bagged 35 38 22 - - 58 13 - 36

Summer 30-day unbagged 123 93 152 - - 151 118 - 102
90-day unbagged 58 89 76 - - 94 113 - 13
30-day bagged 81 89 107 - - 90 77 - 74
Hess Sampler - - - 28 45 46 34 40t -

Autumn 30-day unbagged 34 74 147 - - 100 82 - 116
90-day unbagged 51 79 107 - - 96 90 - 31
30-day bagged 63 60 94 - - 40 67 - 68
Hess Sampler - - - 23 29 33 42 41 -

CD

*Sample not required by vorkplan.
tlncludes data from TRW 528.8, collected sumner 1983.

Table 7-7. Sampling Variability (Coefficient of Variation) Cor Total !acroinvertebrates Collected 
by Various Sampling Techniques near Watts Bar Nuclear Plant. Spring 1973 through 
Autumn 1985. 

Tennessee liver Rile 
Season Sample type 496.5 506.6 518.0 521.0 526.3 527.4 528.0 528.5 529.5 

Winter 30-day unbagged 78 100 71 -* 124 96 111 
90-day unbagged 52 81 35 76 86 25 
30-day bagged 66 120 78 114 72 92 

Spring 30-day unbagged 67 90 92 49 S5 62 
gO-day unbagged 76 70 84 56 70 36 
30-day bagged 35 38 22 58 13 36 

Summer 30-day unbagged 123 93 152 151 118 102 
90-day unbagged 58 89 76 94 113 13 
30-day bagged 81 89 107 90 77 74 

lI:) 
Bess Sampler 28 45 46 34 40t 

OJ .. Autumn 30-day unbagged 34 74 147 100 82 116 - 90-day unbagged 51 79 107 96 90 31 
30-day bagged 63 60 94 40 67 68 
Hess Sampler 23 29 33 42 41 

*Sample not required by wortplan. 
tlncludes data from TR! 528.8. collected summer 1983. 



Table 7-8. Benthic Nacroinvertebrate Taxa Collected During Preopera-
tional Monitoring at Watts Bar Nuclear Plant, Spring 1973'
through Autumn 1985.

Sample Type
30-day 30-day 90-day

Taxon (unbagged) (bagged) (unbagaed) Hess

Ablabesmyia X X X X '7
Axraylea X
Amblema plicata X
Amnicola X X X X
hAphinemura x
Anculosa X
Anodonta imbecillis xAgax x x
Asellus X X X
Bivalvia x x
Bryozoa X X
Caenis x X X X

Cambarus X X x
Cam~peloma X X X X
Ceraclea X X x

Ceratopogonidae X
Chaoborus X I x x
Cheumatopsyche X x x x!
Chironomidae X X X x

Chironomus X X X X
Chironomus tentan X
Clinotanyvus X X X
Coelotanvpus X X X X
Coenagrionidae X
Conchapelopia X
Corbicula manilensis X X x X
Crangon x X X X x
Cricotopus X
Cryptochironomus X X X X
Cura foremanii X X x
Cyclonaias tuberculata X
Cyrnellus fraternus X X X X
Decapoda X X XDicrotendipes X x x xr
Didymops X
Diptera X
Dromogomphus X x X
Dugesia tiarina X X X X
Elliptio crassidens K
Elmidae x
Enallagma X x X x

Rpitheca X x
Epiococladius x X
Irpobdellidae X X K
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Table 7-8. Benthic Kacroinvertebrate Taxa Collected During Preopera- l tional Konitoring at Watts Bar Nuclear Plant. Spring 1973 
through Autumn 1985. 

Saml!le Tll!e 1 3D-day 3D-day gO-day 
Taxon (unbagged) (bagged) (unbu&ed) Hess 

1 Ablabesmyi a X X X X j 

grallea X 
Amblema I!licata X , 
Amnicola X X X X 
Amphinemura X 

i 

Anculosa X 

l Anodonta imbecillis I 
Argia X X X 
Asellus I X X 
Bivalvia X X 1 Bryozoa X X 
Caenia X X X X 
CarobaruB X X X 

l Carol!eloma X X X X 
Ceraelea I X X 
Ceratopogonidae X 

l ChaoborUB X X X X 
CheumatOI!SIChe X X X X 
Chironomidae X X X X 
ChironoJllUs X X X X 1 ChironOJllUB tentan X 
ClinotanlPus X X X 
CoelotannU8 X X X X 

1 Coenagrionidae X 
Conchapelopia X 
Corbicula manilensis X X X X 
CraO&OnIX X X X X 1 Cricotopus I 
Crlptochironomus X X I X 
Cura toremaoii X X X 1 Clclonaias tuberculata X 
Clrnellus fraternus X X X X 
Decapoda X I X """I 
Dicrotendil!es X X X X I Didmops X 
Diptera X 
Dromogomphu8 X I X l DUlesia ti&rina X X X X 
Elliptio crassideos I 
Elmidae X l Enallagma I X X X 
11!itheca I X 
Bpiococladius X X 

1 Brpobdellidae X X X 

l 
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F
VTable 7-8 (Continued)

Sa0ple Type
30-day 30-day 90-day

Taxon (unbaaged) (bagged) (unbazzod) Hess

Eurylophella X
Ferrissia X X X
Fusconala ebena X
Ganmarus x x x X
Glossiphoniidae X X X
GlImtotendives X X x X
Gnathobdellida X
Gomphidae x
Gomphus x I K x
Gyraulus X X x X
Hexagenia x x X X
Hirudinea X X X x
Hyalella azteca X X x
Hydra americana X x K
Hydrachnidae X
Hydropsyche X X X X
Hydroptila x x X
Ischnura X X X X
Leptoceridae X
Leptodea x
Libellulidae X x
Lirgeus X x X X
Nacronychus X
Naididae x X x X
Nemata X X X
Nemoura X
Neureclipsis X X
Neurocordulia X x x
Neurocordulia yamaskanensis X
Obliquaria reflexa X
Odonata X
Oecetis X X X
Oligochaeta* X X X X
Orconectes X X X X
Orthocladius X
Orthotrichia X
Parachironomus X X X x
Parasitengona x
Paratendipes X X
Pectinatella magnifica X
Physax x x x
Plagiola lineolata x
Planariidae X X X x
Pleurobema cordatum x
Pleurobema cordatum pyramidatum x
Pleurocera X x x X
Polycentropus X X

285

r 
r Table 7-8 (Continued) 

r Sam2le Tl2e 
I 30-day 30-day 90-day , 

Taxon !unba,"ed! !bal,ed! !unba,"ed! He88 

r Burylophella X 
Ferriaaia X X X 
Fuseonaia ebena I 

r G8IIIl'IIarUB X X I I 
Glo8siphonlidae X X I 
Glxptotendipes X X ][ I 

r Gnatbobdellida I 
Gompbidae X 
GOmpbUB X I X X 
Glr8ulus X X X I r Hez81,8nia I I X X 
Hirudinea X I X I 
Hlalella azteca X I X 

r Hldra americana X X X 
Hydracbnidae I 
Hldropslcbe I X X X 

r'" Hldro2tila X X X 

t Ischnura X I X I 
Leptoceridae I 
Leptode8 X r LibeUulidae X X 
LireeuB I I X X 
Jlaeronlehus X 

r Haididae X X X X 
Hemata I X I 
Hemoura I 

r Heureeli ps is I I 
Heuroeordulia I I I 
Heuroeordulia lamastanensis I 
Obliguaria refleza I r Odonata X 
Oeeetia I I I 
Oligochaeta* X I I I 

r Oreonectes I I I X 
Ortboe1adius I 

l Ortbotriehia I 
Paraehironomus I X I X r Parasitengona I 
Paratendipes X X 
Pectinatella magnifica X 

r Pblsa I X X X 
Plagiola lineolata X 
Planariidae X X X I 

r Pleurobema eordatum I 
Pleurobema eordatum pYramidatum I 
Pleuroeera X X X X 
Poheentropus X I r 

\ 
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Table 7-8 (Continued)

-Sample Type
30-day 30-day 90-day

Taxon (unbagaed) (bagged).. .(unbagaed) Hosea

Polipedilum X
Procladius X X X X
Proptera alata X
Pseudochironomuus X
Quadrula pustaloaa x
Rheotanytarsus I
Sialis X X X x
Sidi crystallina K
Sphaerium X X X x
Stenacron X X X X
Stenochironomus x
Taeniopteryx X
Tanypus x X
Triaenocles
Trichoptera X
Trieorythodes x X
Viviparus X
Xenochironomus X x

*Includes Branchiura sowerbyiL Liftnodrillus, and Tubificidae

¶

fl~

7
7

286

Table 7-8 (Continued) 

-. Sam2le TI2e 
30-day 30-day gO-day 

Tuon . __ (unbassed) (balled) .. . (unbasled) 

Poljpedilum X 
Procladius X X X 
Pro2tera alata X 
Pseudochironomus X X 
Quadrula 2ustaloBa 
Rheotanltarsus X 
Sialis X X X 
Sida crystallina X 
S2haeri UJD X X X 
Stenacron X X X 
StenochironomuB X 
Taeniopteryx X 
TaDYPus X X 
TriaeDocles X 
Trichoptera X 
Tricorlthodes X 
Viviparu8 X 
XenoehironomuB X X 

*Includes BraDchiura sOW8rbyi~ Limnodrillus. and tubific:idae 
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Table 7-9. Macroinvertebrate Taxa Collected Exclusively Upstream or
Downstream of Watts Bar Nuclear Power Plant, During
Preoperational Monitoring, Spring 1973 through Autumn
1985 (All Collection Techniques)

Taxon Downstream Upstream*

Agraylea op. X
Amblema sp. X
Amphinemura op. X
Anculosa op. X
Anodonta imbecillis X
Branchiura sp. X
Chironomus (chironomus) tentans X
Clinotanypus sp. X
Coenagrionidae X
Conchapelopia up. X
Cryptochironomus op. X
Cura sp. X
Cyclonaias tuberculata X
Didymzops op. X
Diptera X
Dromolomphus op. X
Duzesia sp. X
Elmidae X
Evitheca up. X
Eurylophella X
Fusconaia ebena X
Gnathobdellida X
Gomphidae I
Gomphus sp. X
Hydrachnidae X
Ischnura sp. X
Leptoceridae X
Leptodea op. X
Limnodrilus op. X

Macronychus op. X
Nemata X
Nemoura sp. X
Neurocordulia op. X
Neurocordulia yamaskanensis X

Obliquaria reflexa X
Odonata X
Orthotrichia sp. X
Parasiten~ona X
Paratendipes sp. X
Pectinatella matnifica X
Plagiola lineolata X
Pleurobema cordatum X
Pleurobema cordatum pyramidatum X
Polycentropus op. X
Proptera alata X
Quadrula op. X
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Table 7-9. Kacroinvertebrate Taxa Collected Elclusively Upstream or 
Downstream of Watts Bar Nuclear Power Plant, Durin, 
Preoperational Monitorin&, Spring 1973 through Autumn 
1985 (All Collection TechniQues) 

Taxon 

Agraylea sp. 
Amblema sp. 
Amphinemura sp. 
ADculosa sp. 
Anodonta imbecillis 
Branchiura sp. 
Chironomus (chironomus) tentans 
Clinotanypus sp. 
Coena&rionidae 
Conchapelopia sp. 
Cryptochironomus sp. 
Cura sp. 
Cyclonaias tuberculata 

. Didymops sp. 
Diptera 
Dromogomphus sp. 
Dugesia sp. 
Elmldae 
Epitheca sp. 
Eurylophella 
Fusconai a !!!!!!!.! 
Gnathobdellida 
Gomphidae 
Gomphus sp. 
Hydrachnidae 
Ischnura sp. 
Leptoceridae 
Leptodea sp. 
Limnodrilus sp. 
KacroDychus sp. 
Nemata 
Nemoura sp. 
Neurocordulia sp. 
Neurocordulia yamaskanensis 
Obliquaria reflela 
Odonata 
Orthotrichia sp. 
Paras i teng,ona 
Paratendipes sp. 
Pectinatella magnifica 
Plagiola lineolata 
Pleurobema cordatum 
Pleurobema cordatum pyramidatum 
Polycentropus sp. 
Proptera !lll! 
Quadrula sp. 
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Downstream 

x 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Upstream'* 

X 

X 
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Table 7-9 (Continued)

Taxon Downstream Upstream*

Rheotanytarous op. X
Sialis up. x
Stenochironomus sp. X
Stictochironomus op. X
Taeniopteryz op. x
Triaenodes op. I
Trichoptera X
Vivivarus sp. X

*Upstream:
Downstream:

River Kiles 529.5, 528.8,
River Miles 527.4, 526.3,
496.5

528.5 and 528.0
521.0, 518.0, 506.6 and

*1W

288

Table 7-9 (Continued) 

Taxon 

Rbeotanytarsus sp. 
Sialis sp. 
Stenocbironomus sp. 
Stictocbironomus sp. 
TaeniopterYx sp. 
Triaenodes sp. 
Trlcboptera 
Viviparus sp. 

Downstream 

x 
X 
X 
X 
X 
X 
X 

Upstream* 

x 

*Upstream: River Kiles 529.5. 528.8. 528.5 and 528.0 
Downstream: River Kiles 527.4. 526.3. 521.0. 518.0. 506.6 and 

496.5 
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Table 7-10. Results of Principal CIompnent Analysis Including Average Abundance of Important4 Organisms Collected fraom
Artificial Benthic Substrates After 30 Days Exposure in the Vicinity of Wafts Bar Nuclear Plant, 1975-77 and

1982-85.

Principal Cunulatlve Tennessee River Nile
Season Comrponent R2 Elienvector Oroanism 496.5 506.6 518.0 527.4 528.0 529.5

W i nter
I

2

3

.73

.88

.96

.39

?a
ccb

Spring

+.49
+.52
+.32
+.42

+.58
-. 33

+.77
+.40
+,.41

+.48
-. 40
+.49

-. 35
+.36
+.39
+.56

+.48
-. 31
+.38
+.38
÷.33

01igochaeta
Hyalella azteca
Nexamenla
Coelotanyvus

Planariidae
Cheumatopsyche

n= I1
4.5
3.1
3.1
2.4

9
4.1
7.0
1.0

3.6

13
0.0
0.2
0.0
0.0

9
0.2
0.0
0.0
0.0

3.7 0.2 0.6 1.7 0.6 1.3
0.0 1.2 0.1 0.4 1.1 0.1

Stenacron
Chironamidae
Cheumqtopsyche

Planar lidae
Hydra rmer icana
Parachi ronomus

0.2
3.5
0.0

0.0 0.2 0.3 2.6 0.0
1.4 0.2 1.2 1.7 1.2
1.2 0.1 0.4 1.1 0.1

12
0.0
0.0
0.0
0.0

9
0.I
0.0
0.0
0.0

I
n= 8

1.6
5.3
1.3

2 .67 01 Igochae+a
ChI ronamus
Crannonyx

Sida crystallina

Chironomidee
Cranwonvx
Oecetis
Parach I ronomus
Sida crystallina

3.4
0.0
0.0
0.0

0.3
0.0
0.1
1.3
0.0

12
0.2
1.1
0.9

1.5
0.3
0.0
4.0

1.6
0.0
0.1
0.9
4.0

18
0.8
8.7
3.6

0.0
0.2
0.2

10.6

3.4
0.2
0.0
3.6

10.6

II
4.4
0.5
8.5

0.1
4.8
4.3
7.6

1.2
4.3
0.0
8.5
7.6

10
6.2
0.0
3.1

0.0
0.5
2.2
1.4

1.5
2.2
0.0
3.1
1.4

4
12.0
0.0

31.3

1.5
0.0
0.0
0.0

9.0
0.0
0.0

31.3
0.0

3
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Table 7-10. Results of Principal CcqIonent Analysis Including Average Abundance of Importanttt Organisms Collected frOfll 
Artificial 8enfhlc Substrates After 30 Days Exposure in the Vldnlty of Vatts Bar Nuclear Plant. 1975-77 and 
1982-85. 

Principal Cumulative Tennessee River Mile 
Season Ccnponent R2 Eigenvector Organism 496.5 506.6 5'8.0 527.4 528.0 529.5 

Winter n .. II 9 13 9 12 9 
.n +.49 Ollgochaeta 4.5 4.1 0.0 0.2 0.0 0.1 

+.52 Hvalella~ 3.1 7.0 0.2 0.0 0.0 0.0 
+.32 HeQaenia 3.1 1.0 0.0 0.0 0.0 0.0 
+.42 Coe.otanypus 2.4 3.6 0.0 0.0 0.0 0.0 

2 .88 +.58 Planarlldae 3.7 0.2 0.6 1.7 0.6 1.3 
-.33 Chellllatopsvche 0.0 1.2 0.1 0.4 I. 1 0.1 

.96 +.77 Stenacron 0.2 0.0 0.2 0.3 2.6 0.0 
+.40 Ch I roncmi dae 3.5 1.4 0.2 1.2 1.7 1.2 
+.41 CheumatoDsvche 0.0 1.2 0.1 0.4 I. I 0.1 

~ 
Q:) 
c..; Spring n = 8 12 18 II 10 .. 

.39 +.48 Planar! I dee 1.6 0.2 0.8 4.4 6.2 12.0 
-.40 Hydra _rlcana 5.} 1.1 8.7 0.5 0.0 0.0 
+.49 Parach I ronallUS 1.3 0.9 3.6 8.5 }.I 31.} 

2 .67 -.35 Olfgochaeta 3.4 1.5 0.0 0.1 0.0 1.5 
+.36 Chlronomus 0.0 0.3 0.2 4.8 0.5 0.0 
+.39 Crane~ 0.0 0.0 0.2 4.3 2.2 0.0 
+.56 ~ crvstailine 0.0 4.0 10.6 7.6 1.4 0.0 

.80 +.48 Ch I ronom idee 0.3 1.6 3.4 1.2 1.5 9.0 
-.31 CranE!!~ 0.0 0.0 0.2 4.3 2.2 0.0 
+.38 Oecetls 0.1 0.1 0.0 0.0 0.0 0.0 
+.38 PerachI ronClais '.3 0.9 3.6 8.5 3.1 31.} 
+.33 ~ crlsta' I ina 0.0 4.0 10.6 7.6 1.4 0.0 



Table 7-10 (Continued)

Principal Cumulative Tennessee River Mile
esoponent R2 Eleenvector Oroanism 496.5 506.6 518.0 527.4 528.0 529.5

su r
I .68

2 .81

3 .89

.52

0

+.42

+.30
+.50
+.51

+.46
-. 43
+.38
+.55
4...48

+.48
+.58
+.e.36

+.55
+.35
-. 37
÷.34

+.61
+.59

+.30
-. 37
-. 44
+.37
--.46

Dfcrotendipes
Cyrnellus fraternus
Parach i ronamus
Duassia +farina

Chironomidas 0.1
Cyrnel lus fralernus 14.3
Cheuma~psyche 0. I
Hydropsyche 0.0 f

0.8
14.3
0.3
0.7

(a
0.1
8.1
0.1
0.1

2.1
8.1
0.1
2.9

21
6.0

15.7
6.7
8.0

1.5
15.7
2.0

10.9

19
4.9

83.8
4.7
7.4

0.1
83.8
0.3
1.9

Fall
I

16 8
5.5 9.0

37.8 68.6
1.6 26.8
4.9 16.9

3.6
37.8
4.1
9.7

1.9
68.6

2.3
7.6

Planar Iidae
OIIgochae+a
Cheumatoosvhe

OIi gochaeta
Hoxaaonla

Stenacron
Co. lotanypus

Hy~dra
Stenacron

Planar i da.
Stenacron
Chironamus
0umagopstche
011 gochaeft

nfl 16
5.7
1.4
0.5
1.1

15
2.7
1.5
0.2
1.8

Is
3.2
0.0
1.0
0.0

15
0.3
0.0
4.3
0.0

II
0.2
0.0
5.0
0.1

4.2 0.2 1.4 0.0 0.8 0.0
7.1 1.7 2.9 0.7 0.2 0.3
0.1 0.1 6.7 4.7 1.6 26.8

12
0.1
0.0
0.3
0.0

2

3

.74 0.0 0.0
0.5 0.2

0.1 0.2 0.3 0.3
1.0 4.3 5.0 0.3

5.3
0.5
0.4
0.1
5.7

2.9
0.2
0.1
0.1

2.7

0.2
1.0
0.9
0.6
3.2

0.9
4.3
1.1
0.7
0.3

4.0
5.0
0.0
0.8
0.2

0.7
0.3
0.0
3.6
0.1
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Table 7-10 (Continued) 

Prlnc::lpa1 c..,latlve Tennessee River Mile 
Season Ccap?nent R:I E I genvector Organ I SID 496.5 506.6 518.0 527.4 528.0 529.5 

S~ n= t8 \8 21 \9 \6 8 
.68 +.42 Ch I ronoml dae 0.1 0.1 6.0 4.9 5.5 9.0 

+.30 Cvrnellus fraternus 14.3 8.1 15.7 81.8 37.8 68.6 
+.50 Cheln8tODsvche 0.1 0.1 6.7 4.7 1.6 26.8 
+.51 Hydroesyc:he O.Of 0.1 8.0 7.4 4.9 16.9 

2 .81 +.46 Dlcrotendll!!s 0.8 2.1 1.5 0.1 3.6 1.9 
-.43 Cymellus froternus 14.3 8.1 15.7 83.8 31.8 68.6 
+.38 ParachI ronoaus 0.3 0.1 2.0 0.3 4.1 2.3 
+.55 Dugasla tlarln. 0.7 2.9 10.9 1.9 9.7 7.6 

3 .89 +.48 Plan.rlldae 4.2 0.2 1.4 0.0 0.8 0.0 
+.58 01 r goehaeta 7.1 1.7 2.9 0.7 0.2 0.) 
+.36 Chewna:!:gesvche 0.1 0.1 6.7 4.7 1.6 26.8 

~ 
t-' 
0 Fall n = 16 15 18 15 II 12 

.52 +.55 011 gochaeta 5.7 2.7 3.2 0.3 0.2 0.1 
+.35 Hexaaenla 1.4 1.5 0.0 0.0 0.0 0.0 
-.37 Stenacron 0.5 0.2 1.0 4.) 5.0 0.3 
+.34 eo. lotanypus 1.1 1.8 0.0 0.0 0.1 0.0 

2 .74 +.61 Hydra 0.0 0.0 0.1 0.2 0.3 0.3 
+.59 Stenacron 0.5 0.2 1.0 4.' 5.0 0.' 

.88 +.30 PI anarll dee 5.3 2.9 0.2 0.9 4.0 0.7 
-.37 Sten8Cron 0.5 0.2 1.0 4.3 5.0 0.3 
-.44 Chlronaaus 0.4 0.1 0.9 1.1 0.0 0.0 
+.37 Chellll8topsvche 0.1 0.1 0.6 0.7 0.8 3.6 
-.46 011 gochaeto 5.7 2.7 3.2 0.3 0.2 0.1 

.... J . -J ' ..... -.1 . j J J . __ .J 
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Table 7-10 (Continued)

Principal Cumulative Tennessee River Mile

Season Cosponent R2 Eloenvoctor Organi 1 496.5 506.6 518.0 527.4 528.0 529.5

CAobined n= 53 54 70 54 49 33

1 .61 -. 37 Ollgoehaeta 5.6 2.3 1.7 0.4 0.1 0.3

+.40 Cyrnellus freaternus 5.0 2.9 5.3 30.2 14.4 17.0

+.39 Cheumanapsyche 0.1 0.3 2.5 2.4 1.0 7.8
+.31 Parachironamus 0.3 0.2 1.5 1.8 2.0 4.3

+.38 Hycropsyche 0.0 0.2 2.4 2.6 1.8 4.1

2 .76 +.38 Hydra amoricana 0.8 0.3 2.3 0.2 0.1 0.1

-. 36 Planarlidoe 4.0 0.9 0.8 1.4 2.6 2.1

+.36 Stonacron 0.9 I.1 3.4 3.7 3.8 0.7

+.61 Side cryustallina 0.0 0.9 2.7 1.6 0.3 0.0

3 .87 +.38 Stenacron 0.9 1.1 3.4 3.7 3.8 0.7

+.46 Cyrnellus fraternus 5.0 2.9 5.3 30.2 14.4 17.0
-. 45 Cheumatopsyche 0.1 0.3 2.5 2.4 1.0 7.8

*Eigenvector > 0.300

Tabl. 7-10 (Continued) 

Principal eun.,lative Tennessee River Mile 
Season Coaponent R2 Eigenvector Organism 496.5 506.6 518.0 527.4 528.0 529.5 

Cor!Clned n = 53 54 70 54 49 33 
.61 -.37 Oltgochaeta 5.6 2.3 1.7 0.4 0.1 0.3 

+.40 Cymellus fraternus 5.0 2.9 5.3 30.2 14.4 17.0 
+.39 Chewaa!2esYChe 0.1 0.3 2.5 2.4 1.0 7.8 
+.31 Parach t roncDIS 0.3 0.2 1.5 1.8 2.0 4.3 
+.38 Hydropsyche 0.0 0.2 2.4 2.6 I.B 4.1 

2 .76 +.38 Hydra _deana 0.8 0.3 2.3 0.2 0.1 0.1 
-.36 Planarllclae 4.0 0.9 0.8 1.4 2.6 2.1 
+.36 Stenacron 0.9 1.1 3.4 3.7 S.8 0.7 
+.61 ~ cryustailina 0.0 0.9 2.7 1.6 0.3 0.0 

3 .87 +.38 stenacron 0.9 I. I 3.4 3.7 3.B 0.7 
+.46 Cvmellus fratemus 5.0 2.9 5.S 30.2 14.4 17.0 
-.45 Cheuma:!:!!l!svche 0.1 0.3 2.5 2.4 1.0 7.B 

N 
(.6) 

~ .Elgenvector ~ 0.300 



Table 7-Il. Similarity of Benttic Macroinvertebrate Community Composition During Preoperational
Monitoring (1983-1985) Based on Sorensen's Quotient of Similarity, Watts Bar Nuclear

Plant, Chickamauga Reservoir, Hess Samples.

Sorensen's Quotient Percentage

Year Quarter Station NT* Station Caomarison CSt NC* of Slmilarity (S) Similarity

1983 Sumer 528.8
528.0
527.4
526.3
521.0

Autumn 528.5
528.0

527.4
526.3
521.0

14
12
14
8

12

II
9

12
13
10

17
18
15
20
19

17
20
17
14
16

TF4 528.8-528.0
TRM 528.8-527.4
TRM 528.8-526.3
TRM 528.8-521.0
TRM 528.0-527.4
TRM 528.0-526.3
TRM 528.0-521.0
TRM 527.4-526.3
TRM 527.4-521.0
TRM 526.3-521.0

TM 528.5-528.0
TIM 528.5-527.4
TRM 528.5-526.3
TRM 528.5-521.0
TRM 528.0-527.4
TRM 528.0-526.3
TRK 528.0-521.0
TRm 527.4-526.3
TRM 527.4-521.0
TRM 526.3-521.0

TRM 528.5-528.0
TRM 528.5-527.4
TRM 528.5-526.3
TRM 528.5-521.0
TRM 528.0-527.4
TRM 528.0-526.3
TRM 528.0-521.0
TRm 527.4-526.3
TRm 527.4-521.0
TRm 526.3-521.0

TRm 528.5-528.0
TRM 528.5-527.4
TRM 528.5-526.3
TRm 528.5-521.0
TRM 528.0-527.4
TRM 528.0-526.3
TRM 528.0-521.0
TRM 527.4-526.3
TRM 527.4-521.0
TRM 526.3-521.0

17
17
15
16
15
14
16
16
16
13

14
16
17
15
15
16
12
17
16
17

22
21
25
24
22
27
26
25
22
26

24
24
22
21
25
22
24
22
23
19

9
II

7
10
II

6
8
6
10

7

6
7
7
6
6
6
7
8
6
6

13
II
12
12
II
II
II
10

13
12

14
II
I0
13

12
12
12
9
10
II

69.23
78.57
63.64
76.92
84.62
60.00
66.67
54.55
76.92
70.00

60.00
60.87
58.33
57.14
57.14
54.55
73.66
64.00
54.55
52.17

74.29
68.75
64.86
66.67
66.67
57.89
59.46
57.14
70.59
66.67

73.68
62.86
62.50
76.47
64.66
70.59
66.67
58.06
60.61
73.33

83.78
62.11
80.00
82.92
70.79
81.77
83.91
58.38
62.81
95.22

89.99
80.79
76.05
74.80
84.54
79.86
78.71
94.58
92.51
93.39

68.74
95.36
94.70
72.85
65.84
63.07
80.98
94.42
73.48
73.81

86.90
72.50
61.03
64.35
62.40
50.58
51.97
84.78
66.77
74.07

r•

1984 Summer 528.5
528.0
527.4
526.3
521.0

Autumn 528.5
528.0
527.4
526.3
521.0
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Table 7-11. Similarity of Benthic Macrolnvertebrate Cannunlty CoqIosltlon During Preoperational II'll'l 

Monitoring (1983-1985) Based on Sorensen's Quotient of SimilarIty, Vatts Bar Nuclear i 
Plant, Chlck_uga Reservoir, Hess S-..,Ies. .., 

Sorensen's Quotient Percentage i 

Year Ouarter Station NT· Station Comparison cst 9 of Slmlleu'lty Cs> Simi larlty ! 

1983 Sumner 528.8 14 TRM 528.8-528.0 17 9 69.23 83.78 
, 

528.0 12 TRM 528.8-527.4 17 II 78.57 62.11 
527.4 14 TAM 528.8-526.3 15 7 63.64 80.00 
526.3 8 TRM 528.8-521.0 16 10 76.92 82.92 .., 
521.0 12 TRM 528.0-527.4 15 II 84.62 70.79 

TAM 528.0-526.3 14 6 60.00 BI.77 
TRM 528.0-521.0 16 8 66.67 83.91 

i TRM 527.4-526.3 16 6 54.55 58.38 i 

TRM 527.4-521.0 16 10 76.92 62.81 
TRM 526.3-521.0 13 7 70.00 95.22 

~ 

Autum 528.5 II TRM 528.5-528.0 14 6 60.00 89.99 i 

528.0 9 TRM 528.5-527.4 16 7 60.87 80.79 

527.4 12 TRM 528.5-526.3 17 7 5B.33 76.05 ...., 
526.3 13 TRM 528.5-521.0 15 6 57.14 74.80 
521.0 10 TRM 528.0-527.4 15 6 57.14 84.54 

TRM 528.0-526.3 16 6 54.55 79.86 
TAM 528.0-521.0 12 7 73.68 18.71 

mI 

TAM 527.4-526. 3 17 8 64.00 94.58 
TAM 527.4-521.0 16 6 54.55 92.51 
TAM 526.3-521.0 17 6 52.17 93.39 "" 

1984 SUIlI'II8r 528.5 17 TRM 528.5-528.0 22 13 74.29 68.74 
528.0 18 TRM 528.5-527.4 21 II 68.75 95.36 ~ 

527.4 15 TRM 528.5-526.3 25 12 64.86 94.70 
526.3 20 TRM 528.5-521.0 24 12 66.67 72.85 

521.0 19 TAM 528.0-527.4 22 II 66.67 65.84 
TAM 528.0-526.3 27 II 57.89 63.07 ~ 

TAM 528.0-521.0 26 II 59.46 80.98 
TRM 527.4-526.3 25 10 57.14 94.42 

TAM 527.4-521.0 22 13 70.59 73.48 ~ 

TAM 526.3-521.0 26 12 66.67 73.81 

Autumn 528.5 17 TAM 528.5-528.0 24 14 73.68 86.90 ~ 
528.0 20 TAM 528.5-527.4 24 II 62.86 72.50 

527.4 17 TAM 528.5-526.3 22 10 62.50 61.03 
526.3 14 TAM 528.5-521.0 21 13 76.47 64.35 

521.0 16 TAM 528.0-527.4 25 12 64.86 62.40 
.., 

! 

TAM 528.0-526.3 22 12 70.59 50.58 : 

TAM 528.0-521.0 24 12 66.67 51.97 
TAM 527.4-526.3 22 9 58.06 84.78 'i 
TAM 527.4-521.0 23 10 60.61 66.77 

, 

TAM 526.3-521.0 19 II n.35 74.07 ., 
: 

., 
292 ., 



Table 7-11 (Continued)

Sorensen's Quotient Percentage
Year Quarter Station NT* Stat[on Comparison CS,' NCt of Similarity (W) Similarity

1985 Summer 528.5 12 TM 528.5-528.0 21 9 60.00 89.72
528.0 18 TRM 528.5-527.4 16 9 72.00 81.69
527.4 13 TRM 528.5-526.3 24 7 45.16 50.72
526.3 19 TM 528.5-521.0 26 10 55.56 71.20
521.0 24 TRM 528.0-527.4 21 10 64.52 80.62

TRM 528.0-526.3 29 8 43.24 47.87
TRM 528.0-521.0 31 II 52.38 70.27
TM 527.4-526.3 21 II 68.75 46.88
TRM 527.4-521.0 26 II 59.46 73.90
TRM 526.3-521.0 27 16 74.42 57.06

Autumn 528.5 14 TIM 528.5-528.0 19 8 59.26 75.23
528.0 13 TRM 528.5-527.4 15 13 92.86 72.65
527.4 14 TRM 528.5-526.3 19 II 73.33 63.76
526.3 16 TRM 528.5-521.0 21 II 68.75 59.91
521.0 ls TRM 528.0-527.4 22 10 59.26 68.69

TRN 528.0-526.3 21 8 55.17 60.49
TMR 528.0-521.0 24 7 45.16 58.64
TRM 527.4-526.3 19 II 73.33 78.16
TRM 527.4-521.0 20 12 75.00 68.72
TRM 526.3-521.0 22 12 70.59 78.96

*Number of taxa found at each station.
Total number of taxa found at stations being compared.
Number of taxa in common between stations being coapared.
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Table 7-11 (Contln~ 

Vear Ouarter St.tlon NT· St.tfon COmparison cst Net 

1985 SlIIIII8r 528.5 12 TAM 528.5-528.0 21 9 
528.0 18 TAM 528.5-527.4 16 9 
527.4 I} TAM 528.5-526.3 24 7 
526.3 19 TAM 528.5-521.0 26 10 
521.0 24 TAM 528.0-527.4 21 10 

TAM 528.0-526.3 29 8 
TAM 528.0-521.0 }I II 
TAM 527.4-526.3 21 II 
TAM 527.4-521. 0 26 II 
TAM 526.3-521.0 27 16 

Autumn 528.5 14 TAM 528.5-528.0 19 8 
528.0 13 TAM 528.5-527.4 15 I} 

527.4 14 TAM 528.5-526.} 19 II 
526.3 16 TAM 528.5-521.0 21 II 
521.0 18 TAM 528.0-527.4 22 10 

TAM 528.0-526.3 21 8 
TAM 528.0-521.0 24 7 
TRM 527.4-526.3 19 II 
TAM 527.4-521. 0 20 12 
TAM 526.3-521.0 22 12 

.Number of taxa found at each st.tlon. 
t10tal number of taKa found at stations being compared. 

Number of taxa In conrnon between stations being coq,ared. 

Sorensen's Quotient Percentage 
of Slml'.rlty CJ) SimIlarIty 

60.00 89.72 
72.00 81.69 
45.16 50.72 
55.56 71.20 
64.52 80.62 
43.24 47.87 
52.18 70.27 
68.75 46.88 
59.46 73.90 
74.42 57.06 

59.26 75.2} 
92.86 72.65 
n.}} 63.76 
68.75 59.91 
59.26 68.69 
55.17 60.49 
45.16 58.64 
73.33 78.16 
75.00 68.72 
70.59 18.96 



'7
Table 7-12. Results of One-Way Analysis of Variance and Duncan's New Multiple

Range Test on Total Benthic Nacroinvertebrate Standing Crop
(number/M 2 ) for Preoperational Monitoring. Watts Bar Nuclear
Plant, Chickamauga Reservoir, Hess Samples.

Tennessee River Mile

Year Quarter F-Ratio P>F Low i High i

1983 Summer 7.07 0.0002 527.4 521.0 526.3 528.0 528.8

Autumn 1.31 0.2818 N.S.D.*

1984 Sumer 5.45 0.0011 528.0 521.0 528.5 526.3 527.4

Autumn 11.21 0.0001 521.0 526.3 527.4 528.5 528.0

1985 Summer 27.15 0.0001 527.4 528.5 528.0 521.0 526.3

Autumn 0.75 0.5663 N.S.D.

7

*No significant difference.
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Table 7-12 •. Results of One-Way Analysis of Variance and ,Duncan's New Kultiple 
Range Test on Total Benthic Kacroinvertebrate Standing Crop 
(number/m2) for Preoperational Konitoring. Watts Bar Nuclear 
Plant. Chickamauga Reservoir. Hes8 Samples. 

Tennessee River Ki1e 
Year Quarter F-Ratio P>F Low i Hiah i 

1983 Summer 7.07 0.0002 527.4 521.0 526.3 528.0 528.8 

Autumn 1.31 0.2818 N.S.D.* 

1984 Summer 5.45 0.0011 528.0 521.0 528.5 526.3 527.4 

Autumn 11.21 0.0001 521.0 526.3 527.4 528.5 528.0 

1985 Summer 27.15 0.0001 527.4 528.5 528.0 521.0 526.3 

Autumn 0.75 0.5663 N.S.D. 

*No significant difference. 
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r
Table 7-13. Total Abundance of Macroinvertebrates (No./M 2 ) Collected

Near Watts Bar Nuclear Plant, Summer and Autumn, 1983
Through 1985 (Hess Sampler Collection).

Tennessee River Mile
Season Year 521.0 526.3 527.4 528.0 528.5

Sumner 1983 793 790 514 863 1,082'
1984 766 1,172 1,194 654 1,162
1985 1,002 1,888 667 794 781

Autumn 1983 881 826 834 866 752
1984 901 1,130 1,392 1,754 1,654
1985 868 941 966 1,015 1,039

*Collected at TRW 528.8.
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Table 7-13. Total Abundance of Kacroinvertebratea (No. 1m2) Colleeted 
Near Watts Bar Nuelear Plant. Summer and Autumn. 1983 
Through 1985 (Hess Sampler Colleetion). 

Tennessee River Mile 
Season Year 521.0 526.3 527.4 528.0 528.5 

Summer 1983 793 790 514 863 1.082* 
1984 766 1.172 1.194 654 1.162 
1985 1.002 1,888 667 794 .781 

Autumn 1983 881 826 834 866 752 
1984 901 1,130 1.392 1.754 1,654 
1985 868 941 966 1.015 1,039 

*Colleeted at IRK 528.8. 
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Table 7-14. Benthic Nacroinvertebrate Diversity Index (a) Values During Preoperational Monitoring
(1983), Watts Bar Nuclear Plant, Hess Samples.

Tennessee River Mile
S21.0 526.3 527.4 528.0 528.5

Year Quarter No. taxa ( No. taxa ( No. taxa 8 No. taxa ( No. taxa 8

1983 Sumner 12 0.77 8 0.60 14 1.76 12 1.30 14 1.21*
Autumn 10 0.93 13 0.99 12 0.97 9 1.47 11 1.55

1984 Summer 19 1.03 20 0.66 15 0.84 18 1.27 17 0.75
Autumn 16 1.95 14 1.59 17 1.65 20 2.10 18 2.02

1985 Sumer 24 2.11 19 2.12 13 1.88 18 2.18 12 2.11
Autumn 18 2.02 16 1.87 14 2.20 13 2.05 14 2.16

*Data collected from TRN 528.8 in sumner 1983.

~-J - -3 .3 - A3 -3~-3 ~ .) 3 .-A . .. -A .-- 3 -J -) - -- 3 -3 - ---

Table 7-14. Bentbic Kacroinvertebrate Diversity Index (a) Values During Preoperational Konitoring 
(1983), Watts Bar Nuclear Plant, Res8 Samples. 

Tennessee liver Kile 
521.0 526.3 521.4 528.0 528.5 

Year Quarter No. tua a No. taxa a Jo. tua a No. tua a No. tua a 

1983 SUIIIZIler 12 0.77 8 0.60 14 1. 76 12 1.30 14 1.21'" 
Autumn 10 0.93 13 0.99 12 0.91 9 1.41 11 1.55 

1984 SWIIID8r 19 }.03 20 0.66 15 0.84 18 1.27 17 0.75 
Autumn 16 1.95 14 1.59 17 1.65 20 2.10 18 2.02 

1985 SWIller 24 2.11 19 2.12 13 1.88 18 2.18 12 2.11 
Autumn 18 2.02 16 1.81 14 2.20 13 2.05 14 2.16 

-Data collected Crom TRK 528.8 in summer 1983. 

'. _ .. J }._ . ..J , ... J I .. j ... j . j ._.3 j .. j .3 ..... .1 
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Table 7-15. Total Abundance of Macroinvertebrates Collected from
Artificial Substrates Following One-Month Colonization
Periods Near Watts Bar Nuclear Plant, 1975 Through 1985
(Unbagged Collection).

Tennessee River Mile
Season Year 496.5 506.6 518.0 527.4 528.0 529.5

Winter 1975 10 11 5 4 15 *
1976 t t t t t *
1977 t 0 2 0 0 1
1982 * * * * * *
1983 12 t 1 1 1 0
1984 57 47 4 3 12 3
1985 22 21 5 11 11 8

Spring 1975 7 t 20 33 14 *
1976 14 5 88 27 4 *
1977 t 70 51 64 t t
1982 t 29 16 t 37 90
1983 t 24 21 t t t
1984 t t t t t t
1985 25 12 18 45 46 52

Summer 1975 * 9 9 30 7
1976 15 21 40 19 6
1977 18 19 30 6 40 t
1982 10 12 10 54 40 49
1983 6 7 42 147 t 81
1984 47 63 293 470 233 358
1985 116 15 37 10 76 t

Autumn 1975 18 t 30 6 t
1976 t 6 4 1 t t
1977 14 15 1 5 3 t
1982 12 t t t 13 2
1983 24 33 3 26 21 16
1984 24 17 5 20 27 12
1985 23 12 2 4 4 1

*No sample required by workplan.
tSubstrates not recovered.
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Table 7-15. Total Abundance of Kacroinvertebrates Collected from 
Artificial Substrates Followinl One-Konth Colonization 

r Periods Near Watts Bar Nuclear Plant. 1975 Throu&h 1985 
(Unballed Collection). 

i 

Tennessee River Kile 
r Season tear 496.5 506.6 518.0 527.4 528.0 529.5 
I 

\linter 1975 10 11 5 4 15 *' r 1976 t t t t t ... 
1977 t 0 2 0 0 1 
1982 *' ... ... ... ... *' 

r 1983 12 t 1 1 1 0 
1984 57 47 4 3 12 3 
1985 22 21 5 11 11 8 

~ Spring 1975 7 t 20 33 14 ... 
\ 

! 1976 14 5 88 27 4 *' 
1977 t 70 51 64 t t 

1'1"" 1982 t 29 16 t 37 90 
! 1983 t 24 21 t t t 

1984 t t t t t t 
r- 1985 25 12 18 45 46 52 

SWlUDer 1975 t 9 9 30 7 ... 
1976 15 21 40 19 6 • ,- 1977 18 19 30 6 40 t 1 

I 1982 1.0 12 10 54 40 49 
1983 6 7 42 147 t Bl 

f"" 1984 47 63 293 470 233 35B 
i 1985 116 15 37 10 76 t 

r Autumn 1975 IB t 30 6 t ... 
1976 t 6 4 1 t t 
1977 14 15 1 5 3 t 
1982 12 t t t 13 2 r 19B3 24 33 3 26 21 16 
1984 24 17 5 20 27 12 
1985 23 12 2 4 4 1 

! 
~Ho sample reguired by workplan. 

r tSubstrates Dot recovered. 
! 

r 
'. 

r 

r 
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Table 7-16. Relative Abundance or Presence of Freshwater Mussel Species Found
(Generally Tennessee River Miles 470-529) During Various Surveys

in the Vicinity of Watts Bar Nuclear Plant

Species AD 1-1600 1850-1918 1956-:-1957 1965 1972-1974 1975-1977 1978 1983-t98"

Actinonalas ligamintina
Actinonalas Pectorosa C

'AIasmidonta maralnata
I- imblm plicata
Anodonte arandis
Anodonta imebcillis
Anodonta suborbiculata
Cunberlandia monodonta

-Cyclonalas tuberculate
Cyprogenia sa ria
Drcaus dromas CE
El liptio crassidens
Eli ptio di letatus

Epioblasm arcaeforvis C
Eaioblasma caaseefomls C

- Eploblamae flexuosa

Epioblama florentine C
•Epioblasma hayslana C

Epioblama i nterrupot C
Eploblasm lenior C
Epioblama lewisi

Epioblasms oblicquat
Epioblasma proingma
Eploblasma l

torulosaeNt'
Epioblasme stewardsoni C

Eploblasma torulosa
Eploblasma triguetra
Eploblasma turaidula CE
Epioblasma/Villosa
Fusconala barnesiane C
Fusconala cuneolus CE
Fusconeala ebena

7.49*

0.33

x
x
x
x

0.1 0.17

2.04

0.23

x

x

0.93 1.56
0.21 0.60

0.02

3.19
0.20

35.25*
6.11S

11.36t
1.37
0.27
0.09
0.05
0.37
0.03

T
2.70

0.11
0.44
2.36
0.02
0.06
0.12
0.06

x
x
K
K
K
x
K
K

x
x
K
K

K

K
K
K

K
x

2.1 12.715

12.9t 18.78t
1.1 6.08

10.22j 6.84S
0.06
0.06

x 42.08* 63.04*

0.34 0.21

5.315

0.06
0.01

63.620
0.13

/.go
0,87
Ix 01

0.01

62.7/
0.13

0.1

----A '.-~ 2 -J ~-- 1 -A

Table 1-16. Relative Abundance or Presence of Freshwater Mussel Species Found In the Vicinity of Watts Bar Nuclear Plant 
(Generally Tennessee River Miles 410-529) During Various Surveys 

l·~· .. · .. L (, ... 1-.. '. r . " , 7, ..... '"\.;''' 11'1~ li--

Species AD 1-1600 1850-1918 I~I957 1965 1972-1914 1975-1977 1978 1983-1985'"" 

- Actlnonalas IIg.-ntlna 7.4~ X 0.1 0.17 0.23 rJ, Z ~ 

Act I nona las pectorosa C X 
'Alasmldonta marginate X -

- ~I.a pllcata 0.l3 X "f... !Y 2.04 0.93 1.56 /. '80 
Anodonta grandls X 0.21 0.60 0.87 
Anodonta Imbeclllis 0.02 f),O~ 

Anodonta suborblculata X ..-K" O.D' 
Cumber I and I a .onodonta X 

- Cyclonalas tuberculata 3.19 X 2.ot 12.71§ IO.22§ 6.84§ 5.31§ 5.1S 
- Cwrogen I a steaar ie 0.20 X 0.06 0.06 0. 0'1 
- DI"aJlLlS drOlD8s CE 35.25* X 0.06 0.01 0.0 I 

lV - Elllptl~sldans 6.11§ X 12.9t 18.78t X 42.08* 63.04· 63.62* ~2. 7/ 
C-' --- Elliptlo dllatatus 1I.36t X 1.1 6.08 0.34 0.21 O. " 0.13 en - Eploblasma arcaeforals C 1.31 X 

- Eploblasma gpsaafomls C 0.27 X 
- [ploblasma f lexuosa 0.09 
- Eplobl ... florentine C 0.05 
--. Eplobl8S11111 heyslana C 0.31 X 
- Epioblasma Interrupt! C O.Ol X 

Eploblasma ~ C X 
Ep lob 18SIIIIl l!!!!!! X 
Eplobl ... obllguat .. T 

Eploblasma ~rgln~ 2.70 X 
Eploblasma In 

toru 10$8 oJ; 0.11 
Eploblasma stewardsonl C 0.44 X 
Eploblasma torulosa 2.36 X 
Eploblasma triquetra 0.02 X 
Eploblesma turalefula CE 0.06 
Epioblasma/VI 110$8 0.12 
F~la barnaslena C .0.06 X 
Fusconel a cuneolus CE X 
Fuscona t a y!!!! 0.1 

'-----l ,.--1 __ ~ ._---1 - __ .2 --1 ___ 1 __ J j ._-_..l . ___ -1 
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Table 7-16 (Continued)

Species AD 1-1600 1850-1918 1956-1957 1965 1972-1974 1975-1977 1978 1983-1985

Fusconala eduarlana CE
Fusconaia aue4ata a.j J
Ili stena late
LaM sills fasciola
Lampsilis orbiculata E

Lmposilis ovate
Lasmigona cciplanata
Lasmiaona costata
Lamiox rimosus CE

Loptodea franills
Lgpto0d leptodon
Lexinatonla dolabelloides C
Liamia recta
Medionidus conradicus C
MNalonalas aigantea
Obliuuaria reflexa
Obovaria olivarla
Obovaria retuse
Obovar ia subrotunda
Placiola Ilinolata
Plethobasus cicatricosus E
PI ethbasus
Plethobasus * E .. ,
Pleurobaea clava
Plourobema cordatum
Pleurobema oviform. C
Pleurobema plenui E
Pleurobema rubrum
Pleurobema spp.
Potamllus alatus
Fty;hor~an'chu fasciolarls
Ptychobranchus subtentum C
Quadrula cylindrica

4.97

0.01

0.20

T
0.09

0.63
0.03

x
x
x
x
x
x

x
x
x
x
x
x
x

x

x
x
x

x
x

x
x
x
x

x
K
K
x

0.02 o.0o

0.08 0.57
0.09x

x

x 0.51

0.03

0.42

0.15
0.87

0.33
0.23
0.01

0.20

0.43

0.11
0.54

o. of

0.01
0. 0-

.2 ;

0.,23
0, E

1.64
0.64

0.73
0.10
0.88
0.70
4.88

5.581
2.20
2.26
0.01
0.91
0.06
0.12

1.0
0.2

0.2

6.08 x 1.02

4.771 2.411 1.74 1.78

0.021.0
x

74.6*

0
0. I

1

31 *49*

X 0.17

x 14.99* 12.50t
0.09

0.03

1.27

15.27t
0.04
0.06
0.04

2.121
0.01

r-], 3"9

0. o/

0. 0(3

0. O/6.08 2.39

<;~I -. ,'-'j --1 ,'j -- 1 ,'---, _._. 
1 -, --j 1 --1 . ., .--, , , -j ---J --, J ,--, 

Table 7-16 (Continued) 

Species AD,I-I600 1850-1918 1956-1957 1965 1972-1974 1975-1977 1978 I 98l-1985 

Fusconala edgar Ian. CE )( 

Fusconala fMGU lata e~ 4.97 )( 0.02 0.01 
Ham I siltna lata X 
lamps I I Is fasclola 0.01 X 
lampsilis orblculata E X 0.08 0.57 0.33 O. 0/2-

Lamps III s mt! 0.20 X X 0.09 0.23 o. 1'1 
lasmlgona complanata X 0.01 o.of 
lasml gona costate T X Q. (J I 

~ r1mosus CE 0.09 X 
Leptodea fragilis X 0.03 0.20 0.;3 
Leetodea leptodon X 
lexlngtonla dolabelloldes C 0.63 X 
Ligllllia !!E!! O.OJ X X O.SI 0.42 0.43 " ~.'.< .,>, .. ',' 

Medlonlclus conradlcus C X 
Magalonalas glgantea 0.15 0.11 0,23 

l\} 
Obllquarla reflexa X 1.0 6.08 )( 1.02 0.87 0.54 0, :5"'1 

(J) Obovarla ollvarla 0.2 
tD Obovar i a retuse 1.64 X 

Obovar la subrotunda 0.64 X -Plaglola lineolata X 0.2 4.77, 2.41' 1.74 1,78 

Plethobasus clcatrlcosus E o.n 
Plethobasus cyphvus 0.10 X 1.0 )( X 0.17 0.02 0,02 

Plethobasus "S*Flabas. E ~v-'w..'~ 0.88 X X 

l Pleurobema ~ 0.70 
Pleurobema cordatum 4.88 X 74.6- JI.49tt X 14~~ 12.50+ 15.27t 1'-/, ]<1 
Pleurobema ovlforme C X 0.09 0.04 Ll. o~ 

Pleurob8ma plenum E 5.581 X 0.06 0.0'/ 
Pleurobema rubr .... 2.20 X O.OJ 0.04 0.0.3 
PI eurobema spp. 2.26 -Potamllus alatus 0.01 X X 6.08 2.J9 1.27 2.121 ,". ~ ( 

P!ychobranchus fasciolarls 0.91 X 0.1 0.01 0.0/ 

Ptychobranchus subtentum C 0.06 X 
Ouadrula cyllndrlca 0.12 X 



Table 7-16 (Continued)

Species AD 1-1600 1850-1918 1956-1957 1965 1972-1974 1975-1977 1978 1983-1985

Quadrula intenrmdia CE
Quedrula metanevra
Quadrula pustu lose
Quadrula spp.
cf. Strophitus unduletus

Toxolasme lividus lividus C
Tritononie verrucosa
Truncilla donacifotais
Trunicli a truncate
Villosa fabalis
ViI lose nabulose C
Villosa vanuxemi C

Total Specimens

Species Listed

0.23
0.68
0.34
0.02

T

X
x
X

X
K

X
X
X
X

2.2§
18.78*

2.39 1.81
17.55t 8. o.*X

1.00
5.70*

5, 9b

0.60 0.770.I
0.I

0.68 0.30

0.06

7,89- .5527,875 587 3,320

21"45 58 I0 15 21 .2r30
CA)
0
0

C=b rned Species 64 23 28

Substantial variations exist in the methods employed, areas of coverage and amount of collection effort expended In these

collections. Numbers in +he table indicate the percentage composition of each species encountered In surveys which included
quantitative results.

Symol s

C-Cumberlandian Species
E-Endangered Species
T-Trace (less than 0.01 percent)
X-Present but not counted

OR to *, §, §, Indicate the first through fifth most abundant species (respectively) in each quantitive survey.

I . I . -1 . --j -- A -- I ',-J

G.) 

0 
0 

:I 

Table 7-16 (Continued) 

Species AD 1-1600 1850-1918 1956-1957 1965 1972-1974 1975-1977 1978 1983-1985 

-Quedrule Intef'1ll8dla CE 0.23 X 
(),gh Quadru Ie .tanavra 0.68 X 2.gt 2.39 1.81 1.00 

Quedrula pustulose 0.34 X 2.2§ 18.7~ X 17.55+ 8.1~ 5.7~ S;lJ2. 
Quedrula spp. 0.02 
cf. Stropbltus undulatvs T X 

TO)(OI ... I ividus Ilvldus C X 
Trltoaonla verrucosa 0.1 0.68 0.30 0.60 0.77 

Truncilia donacifonllis 0.1 
Trunlclla truncata X X 
Villose fabal is X 
'I I los. nebulosa C X 
Villose vanuxanl C 0.06 X 

Total $peeIDllns 21,875 587 3,l20 7-J89f- 5155 
z.L 

Spec I as Lt sted 45 58 28'" 10 
41''-

15 21 . 2lJ 31) 

Calbl ned Species 64 23 28 

Substantral varr.trons exist fn the methods ...,Ioyed, areas of coverage and amount of collection effort 8)Cpencled In these 
collections. NudJers In the table Indicate the percentage COfI1)OSltlon of each species encountered fn surveys which Included 
quantitative results. 

Sels : 

C-Cumberlandlan Species 
E-£ndengered Species 
T-Trace (less than 0.01 percent) 
X-Present but not counted 

-, t, *, s, t, Indicate the first through fifth most abundant species (respectively) In each quantltlve survey. 

.J 
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Table 7-17. Absolute Abundance of Freshwater Nussel Species Found During Various Post-impoundlent Surveys of the
Tennessee River Near the Watts Bar Nuclear Plant Site

1957 1965 1975-1977 1978 1983-lI5
(Scruggs, 1960) (Isom, 1969)

Survey Area TIM 515
8,358 m2 16.7 m2

Brail Scuba

16 I0 x 2 yds'

TRM 472-529
99.1 M2

TRU 520-528
52 m2

TRN 514-529
1430 team minutes

TRN 520, 526 & 528
1584 te= minutes

Technique Peterson Dredge

359 x 1/3 y& 2

Scuba Scuba

No. samples

C.,
C

Actinonalas Iinamentina
Ambl Dl icata 0.0010
Anodonta grandis
Anodonta labc I I Ilis
Cclonaias tuberculata 0.0030
Cvyrogen ia stegaria
Dromus dromas
E IIjtio crassidens 0.0084
ElIiptio dilatatus 0.0008
Fusconaia maculata
LasysilIs orbiculata
Lmysillis ovata 0.0001
Lasmigona caplanata
Leptodea fraoI Iis

Ilaumla recta 0.0001
NOaalonalas aioantea
Obliquaria reflexa 0.0010
Obovarla olivaria 0.0006

Plaplola lineolata 0.0004

0.0001
0.06

0.90

1.32
0.18

0.12

0.0275

0.0407
0.0132

52 x m2

0.1346

1.1538

4.7500
0.0192

0.0769

55 sites

0.0192
0.0217
0.0049

0.1587
0.0014
0.0014
1.4636
0.0049

0.0133
0.0021

0.0007
0.0098
0.0035
0.0203

0.0559

6 x 12 stations

0.0114
0.0777
0.0297
0.0013
0.2645
0.0032
0.0006
3.1692
0.0063
0.0013
0.0164
0.0114
0.0006
0.0095
0.0215
0.0057
0.0271

0.065

0.12

0.06

0.42
0.06
0.24

0.0132

0.0577

0.1154

0.5385

~ 
C .... 

~ 

~\ 
j 

J 

Table 1-17. Absolute Abundance of Freshwater Mussel Species found During Various Post-Ia.,ouncllltnt Surveys of tM 
Tennessee River Near ttMt "atts Ber Nuclear Plant Site 

1957 19165 1975-1977 1978 198J-I985 
(Scruggs, 1960) (I SOlD, 1969) 

Survev Area m. 515 TAM 472-529 m. 520-528 TAM 514-529 TAM 520, 526 & 528 
8,358 m.2 16.7 m2 99.1 .. 2 52 m.2 1430 te.D minutes 1584 .... minutes 

Technique 8rall Scuba Peterson Dredge Scuba Scuba Scuba 

No. sazples 16 10 )( 2 Vds 2 159 x 1/3 ycIs.2 52 )( m2 55 sites 6 x 12 stations 

Act I nona I as II ga'!!!l!t lI,a 0.0001 0.12 0.0192 0.0114 
Allbl_ plicate 0.0010 0.06 0.1346 0.0217 0.On7 
Anodonta grandls 0.0049 0.0297 
Anodonta IGlbeclllls 0.0013 
Cyclonalas tuberculata 0.0030 0.90 0.0215 1.1538 0.1587 0.2645 
Cyprogenle stegerla 0.0014 0.0032 
Dronus ~ 0.0014 0.0006 
Eiliptio crasslclens 0.0084 1.12 0.0407 4.7500 1.4636 1.1692 
Eiliptio dllatatus 0.0008 0.18 0.0132 0.0192 0.0049 0.0063 
fUSClOfta f a IIIIIICU lata 0.0011 
t..psllfs orblculat. 0.0169 0.0133 0.0164 
a...s" Is ovate 0.0001 0.12 0.0021 0.0114 
La_lgona canplanate 0.0006 
Leptodea fragllis 0.0007 0.0095 
LI SUD I a recta 0.0001 0.06 0.0577 0.0098 0.0215 
M!aalonalas glgantea 0.0035 0.0057 
Obllquarla reflexa 0.0010 0.42 0.0132 0.1154 0.0203 0.0271 
Obovarfa ol-Iv.rla 0.0006 0.06 
Pleglola lineolata 0.0004 0.24 0.5385 0.0559 0.0865 

1 J 



Table 7-17 (Continued)

1957 1965 1975-1977 1978 1983-1985
(Scruggs, 1960) (Isom, 1969)

Plettiobasus cro s 0.0008 0.06 0.0192 0.0013
Ploetobesus striatus 0.0001 0.06
Pleurobamew ordatun 0.0465 12.80 0.0682 1.6923 0.2902 0.7607,
PIoeurobema ovi form. 0.0021 0.0019
Pleurobams plenum 0.0032
Pleurobwma rubrum 0.0007 0.0019
Potamllus alatus 0.06 0.0132 0.2692 0.0294 0.1054
Quadrula m~anevra 0.0011 2.27 0.2692 0.0420 0.0492
Quadrula pus+ulosa 0.0029 1.20 0.0407 1.9801 0.1881 0.2841
Tritononla verrucosa 0.0001 0.06 0.0769 0.0070 0.0297

Total specimns 562 333 587 3320 7891

Species found 16 17 7 15 21 28

Total per m2 0.0670 19.97 0.2165 11.2885

Total per team minute 2.3217 4.9817

I ) I I

Tabl. 7-17 CContlnuedD 

1957 1965 1975-1977 1978 1983-1985 
(Scruggs, 1960) (I scm, 1969) 

P lethobesus crphyus 0.0008 0~06 0.0192 0.0013 
Plethobasus strl.tus 0.0001 0.06 '. 
Pleurobama cordahD 0.0465 12.80 0.0682 '.6923 0.2902 0.7607, 
PI eur"'" ow 1 fome 0.0021 0.0019 
Pleurobaaa p'.nllD 0.0032 
PI eurabaM !!!I!!:!!!! 0.0007 0.00'9 
Pot_I Ius !.!!!y! 0.06 0.0132 0.2692 0.0294 0.1054 
9uedrula .tan8vra 0.0011 2.27 0.2692 0.0420 0.0492 
Quadrula pustulosa 0.0029 1.20 0.0407 1.9808 0.1881 0.2841 
Trltogonla verrucosa 0.0001 0.06 0.0769 0.0070 0.0297 : ... 

"."~ ...... 
Total speerlllBns 562 333 587 3320 7891 

G.; 
Species found 16 17 0 7 15 21 28 

;~ 

Total per .2 0.0670 '9.97 0.2165 ".2885 
Tota' per 'tela mlnuie 2.3217 4.9817 

( 
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Table A-1. Environmental Factors During and Prior to the Plankton
Sampling on February 13, 1973

Flow
( 1000 cfs)

So1r
(langley/d)

Turbidity
(NTU)

Rainfall
(In)

Wind Speed
(mph)

Date

(1973)

Travel Time

Temp, "C

DO, mg/I

PH

Alkal, mg/1

Secchl
Depth, m

Inorg N, mg/l

Org N, mg/I

DisS P, mg/l

total P, mg/l

Diss Org C,
mg/l

Total Org C,

Chlorupg, ll I
ugll

84.3 83.9 79.6 75.3 68.8

263 294 404 404 219

40 35 31 40 30

9-11 7-8 5-6 8r9 10-13

2/9 2/10 2/11 2/12 2/13

Tennessee River Mile

496 506 518 527 528 529 532

20 hr 11 hr 5 hr .65 hr .5 hr 0 -5 hr

8.3 9.2 8.2 8.3 -- 9.5 8.2

9.4 12.6 11.5 11.3 -- 10.2 12.6

-- -- -- 7.3 -- 6.8 --

.-- -- 57 -- 53 --

-- .8 .8 .8 .8 .8 .8

.-- -- .47 -- .72. --

.. . ....- .12 -- .17 --

...... . 01 -- .03 --

...... • .03 -- .03 --

......-- 3.1 -- 2.1 --

2

Table A-I. Environmental Factors During and Prior to the Plankton 
Sampling on Februa~ 13. 1973 

Flow 
(1000 cfs) 

. SOler 
( langley/d) 

Turbidity 
(NTU) 

Re1nfell 
( tn) 

WtndSpeed 
(mph) 

Dote 

(1973 ) 

Trovel Ttme 

Temp, ·C 

DO. mgll 

PH 

Alk.al, mgl1 
Secch1 
Depth, m 

lnorg N, mgll 

Org N, mgll 

DISS p. mgll 

total p. mgll 
Diss Org C, 

mgll 
Totel Org C. 

Chl~8'~YI1 ~ 
ug/l 

84.3 

263 

40 

--
9-11 

2/9 

496 506 

20 hr 11 hr 

8.3 9.2 

9.4 12.6 

-- --
-- --
-- .8 

-- --
-- --
-- --
-- --
-- --
-- --
-- --

83.9 79.6 75.3 68.S 

294 404 404 219 

35 31 40 30 

-- -- -- --

7-8 5-6 8,9 10-13 

2/10 2/11 2/12 2/13 

Tennessee River Mite 
SIB 527 52B 529 532 

5 hr .65 hr .5 hr 0 -5 hr 

8.2 8.3 -- 9.5 8.2 

11.5 11.3 -- 10.2 12.6 

-- 7.3 -- 6.8 --
-- 57 -- 53 --

.8 .8 .8 .8 .8 

-- . 47 -- .72 . --
-- .12 -- .17 --
-- .01 -- .03 --
-- .03 -- .03 --
-- -- -- -- --
-- 3.1 -- 2.1 --
-- -- -- -- --

2 



Table A-2. Environmental Factors During and Prior to the Plankton
Sampling on March 2, 1973

Flow
( 1000 cfs) 23.3 24.4 34.6 29.3 19.4

Solar
(langley/d) 175 107 232 315 443

Turbidity
(NTU) 9 7 7 7

Rainfall
(n) ---

WInd Speed
(mph) 15-20 8-10 6-8 10-13 4-6

Date
(1973) 2/26 2/27 2/28 3/1 3/2

Tennessee River Mile "

496 506 518 527 528 529 532

TravelTime 2.9 day 1.5 day 18 hr 2.5 hr 1.5 hr 0 -18 hr

Temp,'C 6.8 -- -- -- -- -- --

DO, mg/1 11.0 .. ...... --

P H 7 .4 . .. .. .......

Alkel, mg/l 51 ............

Secclif
D epth ,m ..............

Inorg N, mg/l

Org N, -mg/1

Diss P, mg/I

Total P. mg/l ..............

Diss Org C,
m g/o '- .. .... .. ..... .

Total Org C,mag/I ..............- -

Chlorophyll "
ug/I .. -- .. . ......

Table A-2. Environmental Factors During and Prior to the Plankton 
Samplfng on March 2, 1973 

Flow 
( 1000 cfs) 

So.18r 
( langley/d) 

Turbidity 
(NTU) 

Ralnf811 
(in) 

Wfnd Speed 
(mph) 

Date 
(1973) 

Travel11me 

Temp, ·C 

DO, mall 

PH 

Alkal. mOll 
Secchf 
Depth, m 

Inorg N. mg/) 

Org N,mgll 

Dfss p. mQII 

Total p. mOll 

DissOrgC, 
rna/I· 

Total Orgel 
mgll 

Ch lorophyl t A. 
ug/l 

23.3 

175 

9 

--

15-20 

2/26 

496 

2 .. 9 day 

6.8 

11.0 

7.4 

51 

24.4 34.6 29.3 19.4 

107 232 315 443 

7 7 7 7 

-- -- -- --

8-10 6-8 10-13 4-6 

2/27 2/28 3/1 3/2 

Tennessee River Mile' 
506 518 527 528 529532 

1. 5 day 18 hr 2.5 hr 1.5 hr 0 -18 hr 



Table A-3. Environmental Factors During
Sampling on May 23, 1973

andPrior to the Plankton

Flow
( 1000 cfs) 26.7 25.1 23.5 24.8 28.6

Soler
(Iangley/d) 358 506 650 419 349

Turbidity
(NTU) .-.-

Rainfall
(in) -- .15 -- --

Wind Speed
(mph) 5-7 7-9 7-9 8-10 6-8

Date
(1973) 5/19 5/20 5/21 5/22 5/23

Tennessee River MIle

496 506 518 527 528 529 532

TravelTlme 3.5 day 2 day 18 hr 3 hr 2 hr 0 -12 hr

Temp,"C 18.9 18.6 18.1 17.8 18.1 17.8 20.0

DO, mg/l 7.5 -- -- -- -- 8.7 --

PH 7.2 .........--.

Alk8l, mg/I 5 -- -- -- -- -- --

Secchl
Depth, m 1.25 1.45 1.0 .95 .95 .95 1.5

Inorg N , m g/I ..............

Org N, mg/I

D iss P , m g/l ..............

Total P .m g/l ..............

DIss Org C,
m g/i . .. .. .. .. .. .. .

Total Org C,

Chu/Iy .... L-...
SUgh - -- - --
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Table A-3. Environmental Factors During and"Prior to the Plankton 

Flow 
( 1000 cfs) 

Solar 
( langley/d) 

Turbidity 
(NTU) 

Re1nfel1 
(in) 

Wind Speed 
(mph) 

Date 
(1973) 

Travel Time 

Temp. ·C 

DO. mgll 

PH 
Alkal, mgll 
Secchl 
Depth, m 

I norg N. mgll 

Org N. mgll 

Diss p. mgll 

Total p. mgll 
DlssOrgC. 

mgll 
TotelOrgC. 

ChIO~~~lIL 
ugl1 

SampHng on May 23, 1973 . 

26.7 25.1 23.5 24.8 

358 506 650 419 

-- -- -- --

-- .15 -- --
~ 

5-7 7-9 7-9 8-10 

5/19 5/20 5/21 5/22 

Tennessee River Mile 
496 506 518 527 528 529 

3.5 day 2 day 18 hr 3 hr 2 hr 0 

18.9 18.6 18.1 17.8 18.1 17.8 

7.5 -- -- -- -- 8.7 

7.2 -- -- -- -- --
51 -- -- -- -- --
1.25 1.45 1.0 .95 .95 .95 

-- -- -- -- -- --
-- -- -- -- --

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

4 

28.6 

349 

--

--

6-8 

5/23 

532 

-12 hr 

20.0 

--
--
--
1.5 

--
--
--
--
--
--
--



Table A-4. Environmental Factors During and Prior to the Plankton
Sampling on August 22, 1973

Flow
( 1000 cfs) 39.9 34 29.3 33.2 32.7

Solar
(lengley/d) 503 492 312 548 477

Turbidity
(NTU) 10 9 9 8 7

Rainfell
(in) ........

Wind Speed
(mph) 7-9 5-6. 7-9 12 8-10

Date
(1973) 8/18 8/19 8/20 8/21 8/22

Tennessee River Mile "
496 506 518 527 528 529 532

Travel Time

Temp, °C

DO, mg/l

PH

Alkal, mg/I
Secchl
Depth, m

InorQ N, mg/l

Org N, mg/I

Diss P, mg/l

Total P. mg/l
Diss Org C,

mg/I
Total Org C,

Chlmrp11 Lug/!

2.8 day 1.5 day 15 hr 2.5 hr 1.75 hr 0 -10 hr

25.6 26.3 25.6 25.4 -- 25.0 26.3

5.4 5.7 5.2 4.1 -- 5.4 9.0

7.1 -- -- 7.3 -- 7.1 --

60 -- -- 61 -- 59 --

-- 1.5 1.45 1.25 1.25 1.0 1.5

...... 1.05 --

......- • .24 -- .29 --

...... •.01 -.- .03 --

......-- .02 -- .04 --

I I I I II I I II -7
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Table A-4. Environmental Factors During and Prior to the Plankton 
Samp1ing on August 22. 1973 

Flow 
( 1000 cfs) 

Solar 
( langley/d) 

Turbidity 
(NTU) 

Ratnfall 
(in) 

Wind Speed 
(mph) 

Date 
(1973) 

Travel Time 

Temp, ·C 

DO. moll 

PH 
Alkol, mgll 
Seccht 
Depth, m 

Inoro N, mgll 

Org N, mgll 

Dlss p. mgll 

Total p. mgtl 
DissOrgC. 

mg/l 
Total0rgC. 

ChI;86~'I~ 
ug/l 

39.9 

503 

10 

--
7-9 

8/18 

496 

2.8 day 

25.6 

5.4 

7.1 

60 

--
--
--
--
--
--
--
--

34 

492 

9 

--
5-6--

8/19 

506 

1.5 day 

26.3 

5.7 

--
--
1.5 

--
--
--
--
--
--
--

29.3 33.2 32.7 

312 548 477 

9 8 7 

-- -- --
7-9 12 8-10 

8/20 8/21 8/22 

Tennessee River Mile' 
518 527 528 529 532 

15 hr 2.5 hr 1. 75 hr a -10 hr 

25.6 25.4 -- 25.0 26.3 

5.2 4.1 -- 5.4 9.0 

-- 7.3 -- 7.1 --
-- 61 -- 59 --
1.45 1.25 1.25 1.0 1.5 

-- LOS -- -- --
-- .24 -- .29 --
-- .01 -- .OJ --
-- .02 -- .04 --

-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

5 



Table A-5. Environmental Factors During and Prior to the Plankton
Sampling on November 14, 1973

Flow
( 1000 cfs)

Solar
(langley/d)

Turbidity
(NTU)

Rainfall
(in)

Wind Speed
(mph)

Date
(1973)

Travel Time

Temp, "C

DO, mg/i

PH

Alkal, mg/I
Secchl
Depth, m

Inorg N, mg/I

Org N, mg/i

DIss P, mg/I

Total P, mg/l

Diss Org C,
mg/I

Total Org C,

ChIor8phyll L
ug/I

120.9 27.9 22.9 24.8 24.7

366 353 323 310 247

7 7 7 8 7

9-11 7-8 5-6 8-9 10-13

11/10 11/11 11/12 11/13 11/14

Tennessee River Mile

496 506 518 527 528 529 532

2.4 day 1.25 day 14 hr 1.8 hr 1.25 hr 0 -14 hr

14.3 13.5 14.6 14.6 -- 14.2 14.3

8.1 8.3 8.1 8.0 -- 7.2 8.3

-- ...-- 7.1 -- 7.6 --

-- -- -- -- 54 --

-- 2.0 1.5 1.45 1.5 1.25 1.25

....-- .42 -- .44

......- - .25 -- .36 --

......-- <.01 -- <.01 --

......-- .05 -- .031 --

..........- -- 1.7 --

6

Table A-S. Environmental Factors During and Prior to the Plankton 
Sampling on November 14, 1973 

Flow 
(1000 cfs) 

Solar 
( langley/d) 

Turbidity 
(NTU) 

Ra1nfal1 
( in) 

Wind Speed 
(mph) 

Date 
(1973) 

Travel11me 

Temp. ·c 

DO, mOll 

PH 

Alkal. mgll 
5ecch1 
Depth. m 

Inorg N. mgll 

Org N. mgll 

D\ss p. mgll 

Total p. mg/t 

Diss Org C, 
mgll 

Total Orge, 
malt 

. Chlorophyll Aa 
uglt 

20.9 

366 

7 

--

9-11 

11/10 

496 

2.4 day 

14.3 

8.1 

--
--
--
--
--
--
--
--
--
--

27.9 22.9 24.8 24.7 

353 323 310 247 

7 7 8 7 

-- -- -- --

7-8 5-6 8-9 10-13 

11/11 11/12 11/13 11/14 

Tennessee River Mlle' 
506 5 I 8 527 528 529 5J2 

1.25 day 14 hr 1.8 hr 1.25 hr 0 -14 hr 

13.5 14.6 14.6 -- 14.2 14.3 

B.3 8.1 B.O -- 7.2 B.3 

-- -- 7. 1 -- 7.6 --
-- -- -- -- 54 --
2.0 1.5 1.45 1.5 1.25 1.25 

-- -- .42 -- .44 --
-- -- .25 -- .36 --
-- -- <.01 -- <.01 --
-- -- .05 -- .031 --
-- -- -- -- -- . --
-- -- -- -- 1.7 --
-- -- -- -- -- --

6 



Tabl e A-6. Environmental Factors During and Prior to
Sampling on May 15, 1974

the Plankton

Flow
( 1000 cfs) 24 17.6 28.1 27.7 34.8

Solar
(lengley/d) 407 578 642 673 122

Turbidity
(NTU) 36 34 32 30 32

Rainfall
(in) -- 1.2 -- --

Wind Speed
(mph) 6 12-13 3-4 14-15 4-5

Date
(1974) 5/11 5/12 5/13 5/14 5/15

Tennessee River Mile

496 506 518 527 528 529 532

Travel Time 3 day 1.5 day 14 hr 2.5 hr 1.5 hr 0 -10 hr

Temp, *C 18.3 18.3 18.3 18.6 -- 19.0 19.9

DO, mg/1 8.0 7.4 7.4 7.6 -- 8.0 8.7

PH -- -.-......

Alkal, mg/i .....
Secchl
Depth,m ........

Inorg N, mg/I -- .47 -- .42

Org N, mg/i -- .12 -- 15

Dlss P. m0/1 - - <. 01 -- < 01

Total P,m/l! -- .02 -- .03
Diss Org C, '

mg/I ........ --
Total Org C,

...l 3.1 -- 4.0
Chlorophyl .Lug/I ....

7

Table A-6. Environmental Factors During and Prior to the Plankton 
Sampling on May 15, 1974 

Flow 
( 1000 cfs) 

Solar 
( langley/d) 

Turbldfty 
(NTU) 

Ratnfell 
(1n) 

Wind Speed 
(mph) 

Date 
(1974) 

Travel Time 

Temp. ·C 

00. mgll 

PH 
Alkal. mgtl 
5ecch1 
Depth, m 

I norg N. mOil 

QrgN, mgt1 

Otss p. mgll 

Total P, mgll 

DissOrgC, 
mgll 

Total Org C, 
mgll 

Chlorophyll ft. 
ugll 

24 

407 

36 

--

6 

5/11 

496 

3 day 

18.3 

8.0 

--
--
--
--
--
--
--
--
--
--

17.6 28.1 27.7 34.8 

578 642 673 122 

34 32 30 32 

1.2 -- -- --

12-13 3-4 14-15 4-5 

5/12 5/13 5/14 5/15 

Tennessee R1ver Mlle· 
506 51 8 527 528 529 532 

1.5 day 14 hr 2.5 hr 1.5 hr 0 -10 hr 

18.3 18.3 18.6 -- 19.0 19.9 

7.4 7.4 7.6 -- 8.0 8.7 

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- .47 -- .42 --
-- -- .12 -- . 15 --
-- -- <.01 -- <.01 --
-- -- .02 -- .03 --
-- -- -- -- -- --
-- -- 3.1 -- 4.0 --
-- -- -- -- -- --

? 



Table A-7. Environmental Factors During and Prior to the Plankton
Sampling on August 14, 1974

Flow
(1000 cfs) 34.5 34.7 35.8 31 27.6

Solar
(langley/d) 431 364 218 473 474

Turbidity
(NTU) 6 4 6 8 10

Rainfall
(in) •o.4 --

Wind Speed
(mph) 2-3 10 8-12 5 5-6

Date
(1974) 8/10 8/11 8/12 8/13 8/14

Tennessee River

496 506 515 527

Mile
528 529 532

Travel Time

Temp, "C

DO. mg/I

PH

Alkal, mg/I

Secchl
Depth, m

Inorg N, mg/I

Org N, mg/I

Diss P. mg/i

Total P, mg/i

Diss Org C,
mg/i

Total Org C,
mg/1

Chlorophyll a
ug/l

2.9 day 1.7 day 18 hr 3 hr 2 hr 0 -13 hr

24.8 26.0 24.5 24.5 -- 25.3 25.5

5.4 9.0 4.8 5.8 -- 6.2 9.0

- . -- -- -- 7.4 --

-- 1.5 1.5 1.2 1.2 1.2 2.4

.-- -- .41 -- .38 --

......-- .14 -- .26 --

......-- .02 -- <.01 --

......- - .02 -- .04 --

......- 1.6 -- 1.8 --
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Table A-7. Environmenta1 Factors During and Prior to the Plankton 
Sampling on August 14, 1974 

Flow 
(1000 efs) 

Solar 
( langley Id) 

Turbidity 
(NTU) -

Ra1nfall 
(in) 

Wind Speed 
(mph) 

Date 
(1974 ) 

Travel Time 

Temp. ·c 

DO. moll 

PH 

Alkol. mgtl 
S8cchl 
Depth, m 

Inorg N, moll 

Org N, mgtl 

Diss P, mgll 

Total P , moll 
Diss Org C, 

moll 
TotalOrgC, 

mOll 
Ch lorophyll D... 

ugll 

34.5 

431 

6 

--

2-3 

8/10 

496 

2.9 day 

24.8 

5.4 

--
--
--
--
--
--
--
--
--
--

34.7 

364 

4 

--
10-

8/11 

506 

1.7 day 

26.0 

9.0 

--
--
loS 

--

--
--
--
--
--
--

35.8 31 27.6 

218 473 474 

6 8 10 

.4 -- --

8-12 5 5-6 

8/12 8/13 8/14 

Tennessee River Mlle' 
518 527 528 529 532 

18 hr 3 hr 2 hr 0 -13 hr 

24.5 24.5 -- 25.3 25.5 

4.8 5.8 -- 6.2 9.0 

-- -- -- 7.4 --
-- -- -- -- --
1.5 1.2 1.2 1.2 2.4 

-- .41 -- .38 --

-- .14 -- .26 --
-- .02 -- <.01 --
-- .02 -- .04 --
-- -- -- -- --
-- 1.6 -- 1.8 --
-- -- -- -- --
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Table A-8. Environmental Factors During and Prior to the Plankton
Sampling on November 13, 1974

Flow
(1000 cfs) 23.9 19.3 20.1 27.9 28.9
Solar

(langley/d) 344 273 60 213 304

Turbidity
(NTU) 10 10 10 10 11

Rainfall -- -- .. .5 --

(in)

Wind Speed
(mrph) 4-6 5 7-9 10-13 14-15

Date
(1974) 11/9 11/10 11/11 11/12 11/13

Tennessee River Mile -

496 506 518 527 528 529 532

Travel Time 2 day 1 day 12 hr 1.5 hr 1 hr 0 12 hr

Temp,'C 14.5 15.5 15.5 16.0 -- 16.0 16.0

DO, mg/l 8.7 7.9 7.9 7.7 7.8 7.4

PH 7.4 7.4 7.4 7.5 -- 7.5

A lkal, m g/l .............

Secch
Depth, m -- 1.75 1.25 1.25 1.25 1.15 1.15

Inorg N, mg/l -- -- .37 -- .36

Org N, mg/l ..... .24 -- .11 --

Dlss P, mg/l .... . .01 -- .01 --

Total P, m-/l .... .03 .02 --

Diss Org C,
m g / l . .. .. .. . ,.

TotalOrgC, ' _. 3.2 -- 2.9
mQ/l

Chlorophyll a. -

ug/I ....
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Table A-S. Environmental Factors During and Prior to the Plankton 
Sampling on November 13, 1974 

Flow 
( 1000 cfs) 

SOlar 
( langley/d) 

Turbtdity 
(NTU) 

Ra1nfal1 
(in) 

Wind Speed 
(mph) 

Date 
(1974 ) 

Travel Time 

Temp. DC 

DO. mg/) 

PH 

AlKOl. mgt) 
Secch1 
Depth. m 

I norg N. mgll 

Org N. mg/l 

DISS p. mg/) 

Total p. mg/l 

DissOrgC. 
mgll 

To\al Org C. 
mg/l 

Ch lorophyll ~ 
ugt) 

23.9 

344 

10 

--

4-6 

11/9 

496 

2 day 

14.5 

8,7 

7.4 

--
--
--
--
--
--
--
--
--

19.3 20.1 27.9 28.9 

273 60 213 304 

10 10 10 11 

-- -- .5 --

5 7-9 10-13 14-15 

11/10 11/11 11/12 11113 

Tennessee River Mile . 
506 518 527 528 529 532 

1 day 12 hr 1.S hr 1 hr a 12 hr 

, 5.5 15.5 16.0 -- 16.0 16.0 

7.9 7.9 7.7 -- 7.8 7.4 

7.4 7.4 7.5 -- -- 7.5 

-- -- -- -- -- --
1. 75 1.25 1.25 1.25 1.15 1.15 

-- -- .37 -- .36 --

-- -- .24 -- .11 --
-- -- . 01 -- .01 --
-- -- .03 -- .02 --
-- -- -- -- -- --
-- -- 3.2 -- 2.9 --
-- -- -- -- -- --

9 



Table A-9. Environmental Factors During and Prior to the Plankton
Sampling on February 5, 1975

Flow
(1000 cfs) 60.3 60.3 72 83.7 85.4

Solar
(langley/d) 131 137 104 32 55

Turbidity
(NTU) 30 24 20 20 20

Rainfall
(in) -- .8 .3 .5 .65

Wind Speed
(mph) 4-6 8-10 4-8 7-8 8-12

Date

(1975) 2/1 2/2 2/3 2/4 2/5

Tennessee River Mile
518 527 528 529496 506 532

Travel Time

Temp, "C

DO, mg/i

PH

Alkal, mg/I
Secchl
Depth, m

I norg N, mg/I

Org N, mg/i

Dlss P, mg/1

Total P, mg/I

Diss Org C,
mg/1

Total Org C,
mg/l

Chlorophyll .
ug/I

16 hr 9 hr 4 hr 0.5 hr 0.3 hr 0 -4 hr

8.5 8.5 8.0 8.2 -- 9.0 8.5

12.0 12.8 12.9 12.9 -- 10.4 12.6

6.7 7.0 -- 7.3 - 7.5 --

-- -- -- 54 -- 51 --

...... -- .66 -- .61 --

......-- .11 -- .13 --

......- .01 -- .01 --

...... - .03 -- .02

......-- 2.7 -- 2.1 --
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Table A-9. Environmental Factors During and Prior to the Plankton 
Sampling on February 5, 1975 

flow 
( 1000 cfs) 

Solar 
( lengley/d) 

Turbidity 
(NTU) 

Rainfell 
(in) 

Wind Speed 
(mph) 

Date 
(l975) 

Travel Time 

Temp. DC 

DO, mgtl 

PH 

Alkal, mgll 
Secch1 
Depth, m 

I norg N. mgll 

Org N, mgll . 

Dtss p. mOll 

Total p. mQII 

Diss Org C, 
mg/l 

TotalOrgC, 
mgll . 

Chlorophyll ~ 
ugll 

60.3 

131 

30 

--

4-6 

2/1 

496 

16 hr 

8.5 

12.0 

6.7 

--
--
--

--
--
--
--
--
--

60.3 

137 

24 

.8 

8-10 

2/2 

506 

9 hr 

8.5 

12.8 

7.0 

--
--
--
--
--
--
--
--
--

72 83.7 85.4 

104 32 55 

20 20 20 

.3 .5 .65 

4-8 7-8 8-12 

2/3 2/4 2/5 

Tennessee River Mi Ie 
51 8 527 528 529 532 

4 hr 0.5 hr 0.3 hr 0 -4 hr 

8.0 8.2 -- 9.0 8.5 

12.9 12.9 -- 10.4 12.6 

-- 7.3 -- 7.5 --

-- 54 -- 51 --
-- -- -- -- --

-- .66 -- .61 --
-- .11 -- .13 --
-- .01 -- .01 --
-- .03 -- .02 --
-- -- -- -- --
-- 2.7 -- 2.1 --
-- -- -- -- --

10 



Table A-I

Flow
( 1000 cfs)

Solar
(lengley/d)

Turbidity
(NTU)

Rainfall
(in)

Wind Speed
(mph)

Date
(1975)

Travel Time

Temp, "C

DO, mg/l

PH

Alkal, mg/I
Secchi
Depth, m

Inorg N, mg/I

Org N, mg/l

Diss P, mg/l

Total P, mg/i

Diss Org C,
mg/l

Total Org C,
mg/I

Chlorophyll _,
ug/ I

.0. Environmental Factors During and Prior to the Plankton
Sampling on May 21, 1975

30.1 28.1 25.4 27.4 31.6

222 489 627 571 550

15 20 20 24 28

-- 1.2 -- -- --

2-3 5-7 4 3-4 4

5/17 5/18 5/19 5/20 5/21

Tennessee River Mile
496 506 518 527 528 529 532

3.2 day 1.7 day 16 hr 2.5 hr 2 hr 0 -11 hr

21.2 21.5 20.8 19.4 -- 19.5 21.7

6.6 7.6 6.0 6. -- 6.6 8.7

7.2 7.4 7.2 7.7 -- 7.3 8.2

.-- -- 56 -- 57 --

-- 1.1 1.0 .7 .8 .8 1.8

..-- -- .43 -- .41 --

......- •.09 -- .12 --

......-- .01 -- .01 --

......- •.02 -- .02 --

S -- .... 1.6 -- 1.6 --

11.

Table A-IO. Environmental Factors During and Prior to the Plankton 
Sampling on May 21, 1975 

Flow 
( 1000 cfs) 

Solar 
( langley/d) 

Turbidity 
(NTU) 

Ralnfal1 
(in) 

Wind Speed 
(mph) 

Date 
(1975) 

Travel Time 

Temp, "c 

DO,mgll 

PH 

Alk.al, mgll 
Secchl 
Deplh,m 

Inorg N. mg/l 

Org N. mgt) 

Diss p. mg/l 

Tolal p. mgll 

Diss Org C, 
moll 

TotalOrge, 
mg/l 

Ch lorophyllll.. 
ugll 

30.1 

222 

15 

--

2-3 

5/17 

496 

3.2 day 

2-1.2 

6.6 

7.2 

--
--
--
--
--
--
--
--
--

28.1 25.4 27.4 31.6 

489 627 571 550 

20 20 24 28 

1.2 -- -- --

5-7 4 3-4 4 

5/18 5/19 5/20 5/21 

Tennessee River Mlle 
506 518 527 528 529 532 

1.7 day 16 hr 2.5 hr 2 hr 0 -11 hr 

21.5 20.8 19.4 -- 19.5 21.7 

7.6 6.0 6.4 -- 6.6 S.7 

7.4 7.2 7.7 -- 7.3 8.2 

-- -- 56 -- 57 --
1 . 1 1.0 .7 .8 .8 1.8 

-- -- .43 -- .41 --
-- -- .09 -- .12 --
-- -- .01 -- .01 --
-- -- .02 -- .02 --
-- -- -- -- -- --
-- -- 1.6 -- 1.6 --
-- -- -- -- -- --
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Table A-11. Environmental Factors During and Prior to the Plankton
Sampling on August 6, 1975

Flow
(1000 cfs) 35.2 34.4 24.3 27.3 28.3

Solar
(langley/d) 459 480 349 326 273

Turbidity
(NTU) 27 29 28 29 27

Rai nfal I
(in) .3 -- .4 .15 .8

Wind Speed
(mph) 6 6-7 5-7 7-8 7-8

.Date

(1975) 8/2 8/3 8/4 8/5 8/6

Tennessee River Mile

496 506 518 527 528 529 532

Travel Time 3.3 day 1.8 day 18 hr 3 hr 2 hr 0 -13 hr

Temp,C 26.0 27.0 25.0 25.0 -- 25.5 27.8

DO, mg/l 5.8 7.5 4.8 4.3 -- 4.7 8.6

PH.... 7.2 -- 7.1 --

Alkal, mg/l -- -- 61 61
Seocchi
Depth, m -- 1.3 1.15 .95 .95 .75 1.75

I norg N, mg/l -- -- .36 -- .33 --

Org N, mg/l ..... .22 -- .17 --

Dlss P. mg/l ...... .01 -- .01 --

TotalPmg/1 P. -... .03 -- .02 --

Diss Org C,
m g / I . .. .. .. .. .. .. .

Total Org C,
...... - 1.7 -- 2.1 --mg/IChlorophyllI a,

ug/I ........
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Table A-II. Environmental Factors During and Prior to the Plankton 
Sampling on August 6, 1975 

Flow 
( 1000 cfs) 

SOlar 
(longley/d) 

Turbidity 
(NTU) 

Ra1nfall 
(in) 

Wind Speed 
(mph) 

Date 
(1975) 

Travel Ttme 

Temp. ·C 

DO. mOll 

PH 

Alkal, mg/l 
Secch1 
Depth, m 

Inorg N. mgll 

Org N. mgtl 

Dtss p. mgll 

Total p. mg/l 

DissOrgC. 
mgll 

Total Org C, 
mg/l 

Chlorophyll §... 

ug/l 

35.2 

459 

27 

.3 

6 

8/2 

496 

3.3 day 

26.0 

5.8 

--
--

--
--
--
--
--

--
--
--

34.4 24.3 27.3 28.3 

480 349 326 273 

29 28 29 27 

-- .4 .15 .8 

6-7 5-7 7-8 7-8 

8/3 8/4 8/5 8/6 

Tennessee River MtJe 
506 518 527 528 529 532 

1.8 day 18 hr 3 hr 2 hr 0 -13 hr 

27.0 25.0 25.0 -- 25.5 27.8 

7.5 4.8 4.3 -- 4.7 8.6 

-- -- 7.2 -- 7. 1 --
-- -- 61 -- 61 --
1.3 1. 15 .95 .95 .75 1. 75 

-- -- .36 -- .33 --
-- -- .22 -- .17 --
-- -- .01 -- .01 --
-- -- .03 -- .02 --
-- -- -- -- -- --
-- -- 1.7 -- 2.1 --
-- -- -- -- -- --
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Table A-12. Environmental Factors During and Prior to the Plankton
Sampling on November 11, 1975

Flow
( 1000 cfs)

Solar
(langley/d)

(TiJ UtiditY

Rainfal 1
(in)

W i nd Speed
(mph)

Date
(1975)

Travel Time

Temp, °C

DO, mg/l

PH

Alkal, mg/I

Secch
Depth, m

Inorg N, mg/l

Org N, mg/l

Diss P, mg/I

Total P, mg/l

Diss Org C,
mo/I

Total Org C,
mg/I

Chlorophyll .
ug/I

II/I 1112 11/3 11/4

Tennessee River Mile

496 506 518 527 528

11/5

529 532

2.5 day 1.3 day 15 hr 2 hr 1.4 hr 0 -16 hr

18.1 18.1 17.4 17.4 -- 17.2 17.9

7.9 10.7 8.0 8.1 -- 8.1 10

.. .. . 7.0 -- 7.0 --

...--. 39 -- 40 --

-- 1.95 1.45 1.10 1.0 1.0 1.15

... 41-- .41 .22 --

......-- .17 -- .13. --

...... -- .01 -- .01 --

......- .0) -- .01 -"

.. .. ..-- 2.8 -- 2.8 --
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Table A-12. Environmental Factors During and Prior to the Plankton 
Sampling on November 11, 1975 

Flow 
( 1000 cfs) 

Solar 
( langley/d) 

(1'fu~iditY 

Rainfall 
(in) 

Wind Speed 
(mph) 

Date 
(1975) 

Travel Time 

Temp. "c 

DO. mg/l 

PH 

Alk.el. mg/l 

Seccht 
Depth. m 

I norg N. mg/l 

Org N, mgtl 

Diss p. mgt1 

Total p. mg/l 

Dlss Org C, 
mgll 

TotelOrge. 
mgtl 

Ch lorophyll ~ 
ug/l 

20.7 

335 

20 

--

6-7 

11/1 

496 

2.5 day 

18.1 

7.9 

--
--
--
--
--
--
--
--
--
--

12.2 19.9 24.8 22.9 

295 299 244 238 

19 19 18 18 

-- -- -- --

2-3 5·8 3-4 3-4 

11/2 11/3 11/4 11/5 

Tennessee River Mi Ie 
506 518 527 528 529 532 

1.3 day 15 hr 2 hr 1.4 hr 0 -16 hr 
18. 1 17.4 17.4 -- 17.2 17.9 

10.7 8.0 8.1 -- 8.1 10 

-- -- 7.0 -- 7.0 --
-- -- 39 -- 40 --

I. 95 1. 45 1. 10 1.0 1.0 1. 15 

-- -- .41 -- .22 --
-- -- .17 -- .13 --
-- -- .01 -- .01 --
-- -- .01 -- .01 --
-- -- -- -- -- --
-- -- 2.8 -- 2.8 --
-- -- -- -- -- --



Table A-13. Environmental Factors During and Prior to
Sampling on February 12, 1976

the Plankton

Flow
( 1000 cfs)

Solar
(langley/d)

Turbidity
(14TU)

Rainfall
(in)

Wind Speed
(mph)

Date
(1976)

Travel Time

Temp, "C

DO, mg/)

PH

Alkal, mg/I
Secht
Depth, m

I norq N, mg/I

Org N, mg/I

Diss P, mg/I

Total P. mg/i

Diss Org C.
mg/1

Total Org C,
mg/i

Chlorophyll .
ug/I

27.4 32.9 29.8 25.1 25.3

366 367 297 119 370

31 28 27 28 28

8-10 4-5 16-20 5-8 9-10

2/8 2/9 2/10 2/11 2/12

Tennessee River Mile
496 506 518 527 528 529 532

2.2 day 1.2 day 14 hr 1.8 hr 1.2 hr 0 -14 hr

6.2 5.7 5.7 6.0 -- 6.0 6.2

11.2 12.0 11.8 11.8 -- 11.4 11.6

7.6 7.8 7.5 7.4 -- 7.5 7.6

50 55 55 58 -- 56 53

-.62 .60 .62 -- .63 .64

-- .13 .13 .14 -- .20 .14

..-- -- .01 .-- 01 --

S.03 .04 .05 -- .04 .04

1.6 1.5 1.7 -- 1.7 1.7
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Table A-13. Environmental Factors During and Prior to the Plankton 
Sampling on February 12, 1976 

Flow 
( 1000 cfs) 

Solar 
( lsnuley/d) 

Turbidity 
(NTU) 

Ralnfal1 
(in) 

Wind Speed 
(mph) 

Date. 
(1976) 

Travel Tlme 

Temp, ·C 

DO,mgll 

PH 

At Kat ,mgtl 
5eccht 
Depth, m 

I norg N. mg/l 

Org N, mg/l 

Dtss P, mg/l 

Totat p. mOll 

DissOrg C, 
mg/l 

TotalOrgC, 
mg/1 

Ch lorophyll fh 
ugtl 

27.4 

366 

31 

--

8-10 

2/8 

496 

2.2 day 

6.2 

11.2 

7.6 

50 

--
--
--
--
--
--
--
--

32.9 29.8 25.1 25.3 

367 297 119 370 

, 28 27 28 28 . 
-- -- -- --

4-5 16-20 5-8 9-10 

2/9 2/10 2/11 2/12 

Tennessee River Mi le 
506 518 527 528 529 532 

1.2 day 14 hr 1.8 hr 1.2 hr 0 -14 hr 

5.7 5.7 6.0 -- 6.0 6.2 

12.0 11.8 11.8 -- 11.4 11.6 

7.8 7.5 7.4 -- 7.5 7.6 

55 55 58 -- 56 53 

-- -- -- -- -- --
.62 .60 .62 -- .63 .64 

.13 .13 .14 -- .20 • 14 

-- -- .01 -- .01 --
.03 .04 .05 -- .04 .04 

-- -- -- -- -- --
1.6 1.5 1.7 -- 1.7 1.7 

-- -- -- -- -- --
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Table A-14. Environmental Factors During and Prior to the Plankton
Sampling on May 5, 1976

Flow
( 1000 cfs)

Solar
(Iangley/d)

Turbidity
(fl TU)

Rainfall
(in)

Wind Speed
(mph)

Date
(1976) 5/1 5/2 5/3 5/4 5/5

Tennessee River Mile

496 506 518 527 528 529 532

Travel Time 7 day 4 day 1.5 day 6 hr 4 hr 0 -1 day

Temp, "C 17.5 17.5 17.3 17.3 17.3 17.5 18.6

DO, mg/1 8.3 7.8 8.3 7.4 7.8 7.8 8.9

PH 7.2 7.2 7.4 7.4 7.5 7.4 7.9

Alkal, mg/i 44 47 48 51 51 51 55
Secchi
Depth, m -- 1.5 1.5 1.1 1.05 1.0 1.3

Inorg N, mg/l .31 .37 .31 .35 .36 .27 .25

OrgN, mg/l .11 .13 .10 ..18 .05 .13 .14

Dtss P, mg/I --.... .01 -- .01 --

Total P, mg/l .03 .03 .03 .02 .02 .02 .02

Diss Org C,
m g/l .......... , ", --

Total Org C,Total O 2.4 2.2 1.9 2.5 2.3 2.4 2.2mg-lChlorophy]ll8
ug/! ..... I .. . - --J.
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Table A-14. Environmental Factors During and Prior to the Plankton 
Sampling on May 5, 1976 

Flow 
( 1000 cfs) 

Solar 
( Jangley Id) 

Turbidity 
(NTU) 

Rainfall 
(in) 

Wind Speed 
(mph) 

Date 
(1976) 

Travel Time 

Temp. ·c 

DO,mgl1 

PH 

Alkal. mgll 
Secch1 
Depth, m 

Inorg N. mg/l 

Org N. mgtl 

D\ss P, mgll 

Total P, mg/l 

Diss Org C. 
mgll 

TotalOrge. 
mg/l 

Chlorophyll !L 
ug/I 

9.9 

191 

16 

.7 

3-4 

5/1 

496 

7 day 

17.5 

8.3 

7.2 

44 

--
.31 

. 11 

--
.03 

--
2.4 

-- . 

8.5 15.0 14.0 14.5 

574 647 675 598 

16 16 16 18 

.2 -- -- --

8-9 8-11 3-4 9-10 

5/2 5/3 5/4 5/5 

Tennessee River Mile 
506 518 527 528 529 532 

4 day 1. 5 day 6 hr 4 hr 0 -1 day 

17.5 17.3 17 .3 17.3 17.5 18.6 . 

7.8 8.3 7.4 7.8 7.8 8.9 

7.2 7.4 7.4 7.5 7.4 7.9 

47 48 51 51 51 55 

1.5 1.5 1.1 1.05 1.0 1.3 

.37 .31 .35 .36 .27 .25 

.13 .10 .18 .05 .13 .14 

-- -- .01 -- .01 --
.03 .03 .02 .02 .02 .02 

-- -- -- -- -- --
2.2 1.9 2.5 2.3 2.4 2.2 

-- -- -- -- -- --
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Table A-15. Env"ironmental Factors Duri:ng and Prior to the -Plahkton
Sampling on August 4, 1976

Flow,
(' 10QO0 cfs)

Sblar
(lOangley/d)

Turbidity
(NTU)

Rainfal1(Tn)

Wind Speed
(mph)

Date
(1976) 7/31 8/1 8/2 8/3 8/4

TennesSee River Mile
496 506 518 .527 528 529 5.32

Travel Time

Temp, 0C

DO, mg/i

PH

Alkal, mg/I

Seccti
Depth, m

Inorg N, mg/I

Org N, mg/i

Diss P.. mg/I

Total P, mg/I
Dis's Org C,

Total' Org C,
mg/I

Chlorophyll _L
ug/ I

3.5 day 2.25 day ] day 3.7 hr 2.5' hr 0 -16 hr

24.6 25.0 25.0 25.10, 24.4 24.0 25.4.

5:.6 5.8 - 6.0 6.2 4.6 5.4 8.2

7.2 7.2 7.2- 7.4 7.0 7.2 8.4

45 47 49. 48. 48. 48 46,

-- 1.6 1.6 1.45 1-.35 1.0 1.5

.35 .32 .35 .37 .35 .32 .23.

.12 .14 .14 I. .06 .12 .13 .13

....-. 02 -- .02 - -

.04 .002 ,02 .. 3 .0 .03 ..02

2.4 1.7 1.9 2.1 2.0 2.1 . 2.4
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Table Jl:-1S. Env'ironmental Fae'tors Duringancl Prlor to th'ePlahkton 
Sampling oft Au~ust 4, 1976 

FloW, 
(, 1 OQO, efs) 

SQlar' 
(langley/d) 

Turbidi'ty 
(NTU) 

~alnfan 
Cin) 

Wind Speed 
(mph) 

Date 
(1976 ) 

Travel Tiine 

Temp.oC 

DO. mgll 

PH 

Al~81. mg/l 

5ecchl 
Depth', m 

Ino,rg N, mg/l 

Org N. mg/l 

Dtss p,. mg/l 

Total p. m~/l 
Di~OrgC. 

, ,mg/l 
Total Org C. 
. moll 

Chloroptwll ~ 
ug/l 

$5,.7 

545 

31 

--

6-7 

7/31 

496 

3.5 day 

24.6 

5.6 

7.2 

45 

--

.35 

.12 

--
.04 

--

2.4 

32.,1 32.4. 20 " ,t;lj .,.9l , .,' 'It .-,.t{., 

56.5 635 ~63 64:0 

31 33 33 34, 
, 

-- -- -- ... ;, 

" 

9-10 1 O~ 12, 6-8 4-5 

8/1 8/2 8/3 

Tennes$'ee River Mi Ie 
506 51 e ,~27 ~26 529 5.32 

2.25 day 1 day , 3.7 hr 2.5' hr 0 .-16 hr 

,25.0 25.,Q 25,0 24.4 24.0 25.4, 

5,.8 6'.0 6,.2 4.,6 5.4 8.2 

7,2 7.2, 7..4 7.0 7.2 8.4 

47 49, 48 48, 48' 46 

1.6 1.6 1.45 1,.35 1.0 1.5 

.32 .,35 .37 . 35~ .3'2 .23. 

.14 .14 .06 .12 .13 . 13 

-- -- .02 -- .02 --
.02 .,02 .,03_ . .02 .. ,03 .02 

-- -- -- -- -- --
1.7 1.9 2.1 2.0 2.,' 2.4 

-- --, ., -- -- --

1,'6 

',' 

, 



Table A-16. Environmental Factors During
Sampling on November 4, 1976

and Prior to the Plankton

Flow
(1000 cfs) 32.1 32.8 32.1 31.7 32.1

Soler 63 319 344 265 366
(langley/d)

Turbidity
(NTU) 19 119 18 15 15

Rainfall
(in) .85 ......--

Wind Speed
(mph) 6-7 8-9 8-9 7-8 8-9

Date
(1976) 10/31 11/1 11/2 11/3 11/4

Tennessee River Mile
496 506 518 527 528 529 532

Travel Time 1.8 day 1 day 10 hr 1.5 hr 1 hr 0 -11 hr

Temp,C 13.6 13.5 13.2 13.5 13.4 13.2 13.4

DO, mg/1 8.7 9.2 9.3 8.8 8.9 9.1 8.8

PH 7.3 7.4 7.4 7.5 7.4 7.4 7.4

Alkal, mg/l 48 52 52 53 51 50 51
Sechi
Depth, m -- 1.8 1.5 1.5 1.5 1.2 1.5
Inorg N, mg/l .36 .38 .35 .34 .38 .36 -34

Org N, mg/1 .08 .12 .10 .14 .08 .15 .15

Diss P, mg/1 -- -- -- .02 -- .01 --

Total P, mg/l .03 .03 .03 .03 .02 .02 .03
Diss Org C,

mg/l .
TotelOrgC, 1.8 1.9 1.9 1.8 2.0 1.7 2.0

mg/I
Chlorophyll a-

ugl ._ -- -- -
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Table A~16. Environmental Factors During and Prior to the Plankton 
Sampling on November 4, 1976 

Flow 
( 1000 cfs) 

Solar 
( longley/d) 

Turbidity 
(NTU) 

Rafnfall 
(in) 

Wind Speed 
(mph) 

Date 
(1976) 

Travel Time 

Temp,oC 

DO. mgtl 

PH 

32.1 

63 

19 

.85 

6-7 

10/31 

496 

1.8 day 

13.6 

8.7 

7.3 

Alkal, mg/1 

Secchi 
Depth, m 

148 

Inorg N, mgll 

Org N, mg/) 

Diss p. mgt) 

Total p. mgt1 
Diss OrgC, 

mgt! 
TotelOrgC, 

mgtl 
Ch lorophyll §... 

ug/l 

--
.36 

.08 

--
.03 

--
1.8 

--

32.8 32.1 31.7 32.1 

319 344 265 366 

1'9 18 15 15 

-- -- -- --

8-9 8-9 7-8 8-9 

11/1 11/2 11/3 11/4 

Tennessee River Ml1e 
506 51 6 527 528 529 532 

1 day 10 hr 1.5 hr 1 hr 0 -11 hr 

13.5 13.2 13.5 13.4 13.2 13.4 

9.2 9.3 8.8 8.9 9.1 8.8 

7.4 7.4 7.5 7.4 7.4 7.4 

52 52 53 51 50 51 

1.8 1.5 1.5 1.5 1.2 1 5 

.38 .35 .34 .38 .36 34 

. 12 .10 .14 .08 . 15 . 15 

-- -- .02 -- .01 --
.03 ~03 .03 .02 .02 .03 

-- -- -- -- -- --
1.9 1.9 1.8 2.0 1.7 2.0 

-- -- -- -- -- --

l' 



Table A-17. Environmental Factors During
Sampling on February 9, 1977

and Prior to the Plankton

Flow
( 1000 cfs)

Soler
(langley/d)

Turbidity
(NTU)

Rainfall
(in)

Wind Speed
(mph)

Date
(1977)

Travel Time

Temp, °C

DO, mg/i

PH

Alkel, mg/i
Sechl
Depth, m

Inorg N, mg/I

Org N, mg/i

Diss P, mg/i

Total P. mg/I
Diss Org C,

mg/I
Total Org C,

Chu/8p~yi L
ug/ I

17.6 17.7 23.2 29.8 27.9

403 395 387 390 382

24 -- 22 24 24

10-12 5-7 8-10 3-5 4

2/5 2/6 2/7 2/8 2/9

Tennessee River Mile

496 506 518 527 528 529 532

2 day 1 day 12 hr 1.6 hr 1 hr 0 -13 hr

2.2 2.5 2.5 2.5 2.5 2.5 2.5

13.2 13.4 13.2 13.4 13.2 13.0 13.0

8.0 7.9 8.0 7.8 8.0 7.8 8.0

62 60 58 59 59 59 60

-- 1.3 1.3 1.3 1.35 1.35 1.3

.51 .46 .47 .48 .47 .45 .47

.08 .12 .10 .12 .14 .20 .09

-- -- -- .01 -- .01 --

.03 .02 .02 .02 .01 .02 .02

3.9 2.1 2.0 3.0 1.8 2.3 1.9
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Table A-I7. Environmental Factors During and Prior to the Plankton 
Sampling on February 9, 1977 

Flow 
( 1000 cfs) 

Solar 
( longley/d) 

Turbidity 
(NTU) 

Ro1nfall 
(in) 

WindSpead 
(mph) 

Date 
(1977 ) 

Travel Ttme 

Temp. DC 

DO, mgll 

PH 

Alkol, mgll 
Seccht 
Depth. m 

Inorg N. mgll 

Org N. mgll 

Olss p. mgll 

Total p. mOll 

OissOrgC. 
mgll 

Total Org C. 

Ch l~g~hvl1 ~ 
ug/l 

17.6 

403 

24 

--

10-12 

2/5 

496 

2 day 

2.2 

13.2 

S.O 

62 

--
.51 

.08 

--
.03 

--
3.9 

--

17.7 23.2 29.8 27.9 

395 387 390 382 

-- 22 24 24 

-- -- -- --

5-7 8-10 3-5 4 

2/6 2/7 2/8 2/9 

Tennessee River Mile 
506 518 527 528 529 532 

1 day 12 hr 1.6 hr 1 hr 0 -13 hr 

2.5 2.5 2.5 2.S 2.S 2.S 

13.4 13.2 13.4 13.2 13.0 13.0 

7.9 8.0 7.8 8.0 7.8 B.O 

60 58 59 59 59 60 

1.3 1.3 1.3 1.35 1.35 1.3 

.46 .47 .48 .47 .45 .47 

.12 .10 .12 .14 .20 .09 

-- -- .01 -- .01 --
.02 .02 .02 .01 .02 .02 

-- -- -- -- -- --
2.1 2.0 3.0 1.8 2.3 1.9 

-- -- -- -- -- --

18 



Table A-18. Environmental Factors During and Prior to
Sampling on May 3, 1977

the Plankton

Flow
( 1OOO cfs) 35.5 29.3 28.5 28.0 27.3

Soler
(lengley/d) 333 341 446 238 224

Turbidity
(NTU) 20 20 20 20 20

Rainfall
(in) -- -- -- .38 .32

Wind Speed
(mph) 7-9 6-8 7-9 4-5 4-6

Date

(1977) 4/29 4/30 5/1 5/2 5/3

Tennessee River Mile
496 506 518 527 528 529 532

Travel Time 3.2 day 1.8 day 18 hr 3 hr 2 hr 0 -13 hr

Temp, "C 17.2 16.8 16.8 16.6 16.8 17.5 18.0

DO, mg/l 8.4 8.3 8.5 7.6 8.7 8.7 10.2

PH 7.2 7.2 7.2 7.4 7.2 6.5 7.8

Alkal, mg/I 68 69 32 39 59 46 66

Secchl
Depth, m -- 1.0 1.0 1.0 1.0 1.0 --

Inorg N, mg/1 .46 .47 .45 .45 .44 .43 .42

Org N, mg/1 .04 .12 .10 .06 .06 .08 .15

Dlss P, mg/I -- -- -- -- -- .01 --

Total P, mg/I .02 .03 .02 .03 .02 .02 .03

Diss Org C,
m g/I ... .. .. .. .. .. .

Total OrgC, 1.5 1.8 1.8 3.6 1.4 2.2 2.0
mg/i

ChlorophyllL 8,- -

u g / I . .. .. .. .. .. .. .
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Table A-IS. Environmental Factors During and Prior to the Plankton 
Sampling on May 3. 1977 

Flow 
( 1000 cfs) 

Solar 
(langley/d) 

Turbidity 
(NTU) 

Rainfall 
(In) 

Wind Speed 
(mph) 

Date 

(1977) 

Travel Time 

Temp. ·C 

DO, mgll 

PH 

Alkol, mgtl 

Seccht 
Depth, m 

Inorg N, mgll 

Org N, mgll 

Dtss P, mgll 

Total p. mgt) 

Diss OrgC , 
mgll 

Totel0rge , 
mgll 

Chlorophyll L 
ug/l 

35.5 

333 

20 

--

7-9 

4/29 

496 

3.2 day 

17.2 

8.4 

7.2 

68 

--
.46 

.04 

--
.02 

--
1.5 

--

29.3 28.5 28.0 27.3 

341 446 238 224 

20 20 20 20 

-- -- .38 .32 

6-S 7-9 4-5 4-6 

4/30 5/1 5/2 5/3 

Tennessee River Mile 
506 518 527 528 529 532 

1.8 day 18 hr 3 hr 2 hr 0 -13 hr 

16.S 16.8 16.6 16.8 17.5 18.0 

8.3 8.5 7.6 8.7 8.7 10.2 

7.2 7.2 7.4 7.2 6.5 7.8 

69 32 39 59 46 66 

1.0 1.0 1.0 1.0 1.0 --
.47 .45 .45 .44 .43 .42 

.12 .10 .06 .06 .08 .15 

-- -- -- -- .01 --
.03 .02 .03 .02 .02 .03 

-- -- -- -- -- --
1.8 1.8 3.6 1.4 2.2 2.0 

-- -- -- -- -- --
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Table A-19.

Flow
(1000 cfs)

Solar
(lengley/d)

Turbidity
(NTU)

Rainfall
-(in)

Wind Speed
(mph)

Date
(1977)

Environmental Factors During and Prior to the Plankton
Sampling on August 2, 1977

7/29 7/30 7/31 8/1 8/2

Tennessee River Mile
496 506 518 527 528 529 532

Travel Time 3.6 day 2.2 day 1 day 4 hr 3 hr 0 -17 hr

Temp, "C 26.3 27.5 26.0 25.5 26.2 26.1 27.0

DO, mg/l '3.7 3.6 3.5 4.5 4.1 5.3 4.7

PH 7.3 7.2 7.2 6.3 7.5 7.5 8.4

Alkal, mg/l 52 58 55 55 53 54 54
Secchl
Depth, m 1.25 1.5 1.5 1.0 1.0 1.0 1.5

Inorg N, mg/l .36 .36 .34 .32 .30 .36 .17

Org N, mg/l .14 .10 .11 .11 .13 .11 .18

Diss P. mg/1 -- -- -- .02 -- .01 --

Total P, mg/1l .02 .02 .02 .02 .03 .03 .02
Diss Org C,m g/i ..............- - -

Totel Org C,motl 1.9 1.0 2.0 1.8 1.6 1.5 2.3
Chlorophyll L

ug/l . -- -- -- -- -- --
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Table A-19. Environmental Factors During and Prior to the Plankton 
Sampling on August 2, 1977 

Flow 
( 1000 efs) 

Solar 
( langley/d) 

Turbidity 
(NTU) 

Rainfall 
.( in) 

Wind Speed 
(mph) 

Date 
(1977) 

Travel Time 

Temp. ·C 

00, mOll 

PH 

Alkal, mgll 

Secch1 
Depth, m 

Inorg N, mgll 

Org N. mgll 

Diss P, mgll 

Total P, mgll 

DtssOrgC, 
mgll 

TotalOrge, 
mgll 

Chlorophyll~ 
ugl1 

20.2 

82 

20 

--
9-11 

7/29 

496 

3.6 day 

26.3 

'3.7 

7.3 

52 

1. 25 

.36 

.14 

--
.02 

--
1.9 

--

28.4 28.2 24.4 21 

501 471 397 586 

20 -- 20 20 

.5 -- -- --

3-4 6-7 3-4 4-5 

7/30 7/31 8/1 8/2 

Tennessee River Mile 
506 518 527 528 529 532 

2.2 day 1 day 4 hr 3 hr 0 -17 hr 

27.5 26.0 25.5 26.2 26.1 27.0 

3.6 3.5 4.5 4. 1 5.3 4.7 

7.2 7.2 6.3 7.5 7.5 8.4 

58 55 55 53 54 54 

1.5 1.5 1.0 1.0 1.0 1.5 

.36 .34 .32 .30 .36 .17 

.10 . 11 .11 .13 . 11 .18 

-- -- .02 -- .01 --
.02 .02 .02 .03 .03 .02 

-- -- -- -- -- --
1.0 2.0 1.8 1.6 1.5 2.3 

-- -- -- -- -- --
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Table A-20. Environmental Factors During and Prior to the Plankton
Sampling on November 8, 1977

F low
( 1000 cfs)

Solar
(langley/d)

Turbidity
(tiTU)

Rainfall
(in)

Wind Speed
(mph)

Date
(1977)

Travel Time

Temp, IC

DO, mg/i

PH

Alkal, mg/I
Seahi
Depth, m

Inorg N, mg/1

Org N, mg/I

Diss P, mg/1

Total P, m/Il

Diss Org C,
mg/l

Total Org C,
mag/1

Chlorophyll _
ug/I

32.3 9.9 10.9 17.9 36.1

82 74 104 94 161

29 29 27 27 26

.2 .55 .3 -- --

4-6 4-5 2-3 5-6 3-5

11/4 11/5 11/6 11/7 11/8

Tennessee River Mile

496 506 518 527 528 529 532

2.2 day 21 hr 9 hr 1.2 hr .85 hr 0 -10 hr

17.1 17.2 7.0 16.8 17.0 6.9 17.4

6.7 6.6 6.7 8.6 6.7 8.7 7.3

7.2 7.2 7.2 7.3 7.2 7.4 7.4

48 50 51 49 48 50 56

1.0 1.5 1.0 1.0 1.5 1.0 1.25

.39 .54 .58 .38 .36 .48 .57

.07 .08 .03 .11 .08 .09 .09

-- -- -- .01 .-- --

.03 .03 .03 .03 .03 .02 .05

1.5 2.5 1.9 3.2 1.5 2.1 2.3
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Table A-ZO. Environmental Factors During and Prior to the Plankton 
Sampling on November 8, 1977 

Flow 
( 1000 cfs) 

Solar 
( 16ngley/d) 

Turbidity 
(iiTU) 

Rainfall 
(in) 

Wind Speed 
(mph) 

Date 
(1977 ) 

Travel Time 

Temp, ·C 

DO. mall 

PH 

Alkal, mgll 

Secchf 
Depth. m 

Inorg N. mgll 

Org N, mgtl 

DlssP. mall 

T otel p. mgll 

DfssOrgC, 
mg/l 

Total Orge, 
mg/l 

Ch JorophyJ J ~ 
ugll 

32.3 

82 

29 

.2 

4-6 

11/4 

496 

2.2 day 

17.1 

6.7 

7.2 

48 

1.0 

.39 

.07 

--
.03 

--
loS 

--

9.9 10.9 17.9 36.1 

74 104 94 161 

29 27 27 26 

.55 .3 -- --
4-5 2-3 5-6 3-5 

11/5 11/6 11/7 11/8 

Tennessee River Mile 
506 51 8 527 528 529 532 

21 hr 9 hr 1.2 hr .85 hr 0 -10 hr 

117 .2 7.0 16.8 17.0 "6.9 17 .4 

6.6 6.7 8.6 6.7 8.7 7.3 

7.2 7.2 7.3 7.2 7.4 7.4 

50 51 49 48 50 56 

1.5 1.0 1.0 1.5 1.0 1. 25 

.54 .58 .38 .36 .48 .57 

.08 .03 .11 .08 .09 .09 

-- -- .01 -- -- --
.03 .03 .03 .03 .02 .05 

-- -- -- -- -- --
2.5 1.9 3.2 1.5 2. 1 2.3 

-- -- -- . - -. --
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Table A-

Flow
( 1000 cfs)

Solar
( langleyld)

Turbidity
(NTU)

Rainfall
(in)

Wind Speed
(mph)

Date
(1982)

Travel Time

Temp, °C

DO, mg/l

PH

Alkal, mg/l
Secch!
Depth, m

Inorg N, mglI

Org N, mg/l

Diss P, mg/i

Total P, mg/i

Diss Org C,
mg/l

Total Org C,
mg/i

Chlorophyll p,
ug/I

21. Environmental Factors During and Prior to the Plankton
Sampling on May 10, 1982

8.3 8.4 9.1 9.3 8.7

407 176 431 637 674

3.8 2.9 3.2 3.2 2.9

-- .41 -- -- --

6-9 13-14 9-10 6-8 3-4

5/6 5/7 5/8 5/9 5/10

Tennessee River Mile
496 506 518 527 528 529 532

11 day 6 day 3.3 day 9 hr 6 hr 0 -1.5 daj

19.4 18.4 17.8 17.0 17.5 16.5 19.7

10.4 9.2 9.1 8.0 8.3 8.1 11.0

8.2 7.9 8.1 7.7 7.8 7.8 8.8

59 67 -- 66 66 67 70

.16 .29 .28 .36 .40 .34 .21

.21 .32 .61 .32 .32 .28 .58

.03 .01 .03 .02 <.01 .01 .02

4.1 3.5 2.7 2.8 2.3 4.6 3.5

7.9 2.4 2.8 2.5 1.5 3.5 6.5
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Tab1e A-21. Environmental Factors During and Prior to the Plankton 
Sampling on May 10, 1982 

Flow 
( 1000 cfs) 

SOlar 
( langley/d) 

Turbidity 
(NTU) 

Rafnfal1 
(in) 

Wind Speed 
(mph) 

Date 
(1982) 

Travel Ttme 

Temp, "e 

DO, mg/1 

PH 

Alkol, mg/1 
Secchi 
Depth, m 

Inorg N, mg/1 

Org N, mg/l 

Diss P, mg/l 

Totel P I mOll 
Diss Orge, 

mg/1 
TotelOrge, 

mOll 
Ch 1orophyll ~ 

ug/I 

8.3 

407 

3.8 

--

6-9 

5/6 

496 

11 day 

19.4 

10.4 

8.2 

59 

--

.16 

.21 

--
.03 

--
4.1 

7.9 

8.4 9. 1 9.3 8.7 

176 431 637 674 

2.9 3.2 3.2 2.9 

.41 -- -- --

13-14 9-10 6-8 3-4 

5/7 5/8 5/9 5/10 

Tennessee River Hi le 
506 518 527 528 529 532 

6 day 3.3 day 9 hr 6 hr 0 -1 .5 daj 

18.4 17.8 17 .0 17 .5 16.5 19.7 

9.2 9. 1 8.0 8.3 8.1 11.0 

7.9 8.1 7.7 7.8 7.8 8.8 

67 -- 66 66 67 70 

-- -- -- -- -- --
.29 .28 .36 .40 .34 .21 

.32 .61 .32 .32 .28 .58 

-- -- -- -- -- --
.01 .03 .02 <.01 .01 .02 

-- -- -- -- -- --
3.5 2.7 2.8 2.3 4.6 3.5 

2.4 2.8 2.5 1.5 3.5 6.5 
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Table A-22. Environmental Factors During and Prior to the Plankton
Sampling on August 12, 1982

Flow
( 1000 cfs) 24.8 27.9 33.9 35.6 38.9

5olar
(langley/d) 449 382 442 337 445

Turbidity
(NTU) 2.5 3.9 3.4 2.9 2.9

Rainfall
(in) .50 .61 .35 .13 --

Wind Speed
(mph) 6-7 8-10 4-6 5-6 5-6

Date
(1982) 8/8 8/9 8/10 8/11 8/12

Tennessee River Mile
518 527 528496 506 529 532

Travel Time 2.5 day 1.3 day 13 hr 2 hr 1.5 hr 0 -9 hr

TemptC 25.6 25.9 26.0 25.8 25.5 25.0 27.0

DO, mg/l 5.6 5.5 5.5 6.5 6.2 5.5 10.5

PH 7.3 7.4 7.1 7.4 7.3 7.2 8.2

Alkal, mg/l 66 69 70 71 74 -- 74

Secchi
Depth, m 1.5 1.75 1.5 1.25 1.25 1.25 1.5

Inorg N, mg/l .31 .31 .29 .22 .26 .29 .06

Org N, mg/l .31 .30 .29 .38 .40 .25 .46

Dlss P, mg/l .01 .01 <.01 <.01 <.01 <.01 <.01

Total P, mg/l -- ..-- -- -- --

Diss Org C,
mg/l .. -- -- - ......

Total Org C,Totli O 3.2 2.8 2.7 3.3 3.4 3.0 3.7
Chlorophyll 2 .5.7.. .ug/I 2.2 2.2 4.5 7.1 6.3 3.9 117.8

Table A-22. Environmental Factors During and Prior to the Plankton 
Sampling on August 12. 1982 

Flow 
( 1000 cfs) 

SOlar 
( langley/d) 

Turbidity 
(NTU) 

Rainfall 
( in) 

Wind Speed 
(mph) 

Date 
(1982) 

Travel Time 

Temp, ·C 

DO, mg/l 

PH 

Allcal, mgll 

5ecch1 
Depth, m 

I norgN, mgl1 

Org N, mgll 

Dlss P, mgll 

Totel p. mgll 

Dtss Org C. 
mgll 

TotalOrgC I ' 

mall 
Ch lorophyn IL. 

ugll 

24.8 

449 

2.5 

.50 

6-7 

8/8 

496 

2.5 day 

25.6 

5.6 

7.3 

66 

1.5 

.31 

.31 

.01 

--
--
3.2 

2.2 

27.9 33.9 35.6 38.9 

382 442 337 445 

3.9 3.4 2.9 2.9 

.61 .35 .13 --

8-10 4-6 5-6 5-6 

8/9 8/10 8/11 8/12 

Tennessee River Nt Ie 
506 518 527 528 529 532 

1. 3 day 13hr 2 hr 1.5 hr 0 -9 hr 

25.9 26.0 25.8 25.5 25.0 27.0 

5.5 5.5 6.5 6.2 5.5 10.5 

7.4 7.1 7.4 7.3 7.2 8.2 

69 70 71 74 -- 74 

1. 75 1.5 1. 25 1.25 1.25 1.5 

.31 .29 .22 .26 .29 .06 

.30 .29 .38 .40 .25 .46 

.01 <.01 <.01 <.01 <.01 <.01 

-- -- -- -- -- --
-- -- -- -- -- .. -

. 
2.8 2.7 3.3 3.4 3.0 3.7 

2.2 4.5 7. 1 6.3 3.9 11.8 

• 



Table A-23. Environmental Factors During and Prior to the Plankton
Sampling on November 9, 1982

Flow
(000 cfs) 26 29.4 24.7 27.2 28.5
Solar

(langley/d) 388 373 364 320 28.6

Turbidity 2.8 2.8 2.7 2.8 2.7
(NTU)

Rainfall
( i n ) . .. .. .. .. .

Wind Speed
(mph) 7-8 3-4 1-3 1-2 2-4

Date
(1982) 11/5 11/6 11/7 11/8 11/9

Tennessee River Mile

496 506 518 527 528 529 532

TravelTime 2 day 1.1 day 12 hr 1.5 hr 1 hr 0 -13 hr

Temp, "C 15.2 15.4 15.4 5.0 15.0 15.0 15.0

DO, mg/i 9.6 7.8." 8.3 8.3 8.3 8.4 8.1

PH 7.1 7.1 7.1 7.5 7.5 7.5 7.5

Alkal, mg/I 65 69 69 65 66 -- 65
SecchI
Depth, m 1.75 2.75 2.0 -- -- --

Inorg N, mg/l .34 .37 .36 .34 .38 .34 .36

Org N, mg/l 18 17 .23 .26 .24 .26 .24

Diss P, mg/I .01 .01 <.01 <.01 <.01 .01 .01

Total P. mg/I -- -- -- -- --

Diss Org C,
m g/I ... " ""

TotalOrgC, 2.6 2.7 2.7 3.0 2.7 2.5 2.9

Chlorophyll f,
ug/I 1.9 2.0 2.5 5.5 5.0 5.5 6.0

24
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Table A-23. Environmental Factors During and Prior to the Plankton 
Sampling on November 9. 1982 

flow 
( 1000 cfs) 26 
Solar 
( langley/d) 388 

Turbidity 
(NTU) 2.8 

Ra1nfal1 
{in} --
Wind Speed 
(mph) 7-8 

Date 
(1982) 11/5 

496 

2 day Travel Time 

Temp, DC 
h5.2 

DO, mall 

PH 

Alkol, mgtl 
5ecchi 
Depth, m 

Inoro N, mg/l 

Org N. mgtl 

Dtss p. mg/) 

Totel P. moll 
D\ssOrgC, 

mgt) 
TotalOrgC, 

mall 
Chlorophyll ~ 

ugll 

9.6 

7.1 

~5 

1. 75 

.34 

.18 

.01 

--
--

2.6 

1.9 

29.4 

373 

2.8 

--

3-4 

11/6 

506 

1. 1 day 

15.4 

7.S' 

7.1 

69 

2.75 

.37 

.17 

.01 

--
--

2.7 

2.0 

24.7 27.2 28.5 

364 320 28.6 

2.7 2.8 2.7 

-- -- --

1-3 1-2 2-4 

11/7 11/8 11/9 

Tennessee River Mile 
518 527 528 529 532 

12 hr 1.5 hr 1 hr 0 13 hr 

1S.4 h 5.0 15.0 15.0 1S.0 

8.3 8.3 8.3 8.4 8.1 

7.1 7.5 7.5 7.5 7.5 

69 65 66 -- 65 

2.0 -- -- -- --
.36 .34 .38 .34 .36 

.23 .26 .24 .26 .24 

<.01 <.01 <.01 .01 .01 

-- -- -- -- --
-- -- -- -- --

2.7 3.0 2.7 2.5 2.9 

2.5 5.5 5.0 5.5 6.0 
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Table A-24. Environmental Factors During and Prior to
Sampling on February 17, 1983

the Plankton

Flow
( 0O00 cfs) 42.8 42.8 42.8 42.7 42.8

Solar
(langley/d) 308 394 322 181 426

Turbidity
(NTU) 7 6 11 5 4

Rainfall
(in) --

Wind Speed
(mph) 4-5 5-6 2-4 2-3 8-10

Date
(1983) 2/13 2/14 2/15 2/16 2/17

Tennessee River Mile

496 506 516 527 528 529 532

Travel Time 1.3 da3 18 hr 8 hr 1 hr 0.7 hr 0 -8 hr

Temp,6C 6.8 6.5 6.6 6.0 5.5 5.5 6.0

DO, mg/l 12.9 12.6 12.3 11.4 11.6 13.5 11.4

PH 7.7 7.7 7.7 7.6 7.6 7.6 7.6

Alkal. mg/I 63 63 63 59 58 -- 60
Secchl
Depth,m -- -- -- 1.3 1.5 1.3 1.5

Irnorg N, mg/1 .49 .50 .49 .4b .47 .47 .48

Org N, mg/l .13 .11 .28 .35 .38 .35 .23

Dlss P, mg/1 .02 .02 .02 .02 .02 .02 .02

Total P, mg/l -- -- -- --...

Diss Org C,
m g/i ............

Total Org C, 2.9 2.0 2.3 2.2 3.3 2.9 2.4
mg/IChlorophyll eLug/Il 3.7 4.1 4.8 4.0 4.3 3.9 3.7

ugh __ _____ _____ __ __ ____-------------___
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Table A-24. Environmental Factors During and Prior to the Plankton 
Sampling on February 17. 1983 

Flow 
( 1000 cfs) 

SOler 
( langley/d) 

Turbidity 
(NTU) 

Rainfall 
(in) 

Wind Speed 
(mph) 

Date 
(1983 ) 

Travel Ttme 

Temp, ·C 

DO,rngll 

PH 

Alkal, mgtl 
5ecCht 
Depth. m 

I norg N • mg/\ 

Org N, mg/l 

Dtss P, mgll 

Total p. mgll 

DissOrgC, 
mOll 

TotalOrgC, 

. 

mOll 
Ch 1orophyl1 ~ 

ug/l 

42.0 

308 

7 

--

4-5 

2/13 

496 

1. 3 daj 

6.8 

12.9 

7.7 

63 

--
.49 

.13 

.02 

--
--
2.9 

3.7 

42.8 42.8 42.7 42.0 

394 322 181 426 

6 11 5 4 

-- -- -- --

5-6 2-4 2-3 8-10 

2/14 2/15 2/16 2/17 

Tennessee River Mile' 
506 5 r 8 527 528 529 532 

18 hr 8 hr 1 hr 0.7 hr 0 -8 hr 

6.5 6.6 6.0 5.5 5.5 6.0 

12.6 12.3 11.4 11.6 13.5 11.4 

7.7 7.7 7.6 7.6 7.6 7.6 

63 63 59 58 -- 60 

-- -- 1.3 1.5 1.3 1.5 

.50 .49 .4b .47 .47 .48 

.11 .28 .35 .38 .35 .23 

.02 .02 .02 .02 .02 .02 

-- -- -- -- -- --
-- -- -- -- -- --
2.0 2.3 2.2 3.3 2.9 2.4 

4.1 4.8 4.0 4.3 3.9 3.7 

25 



Table A-25. Environmental Factors During and Prior to the Plankton
Sampling on June 2, 1983

Flow
(1000 cfs) 39.2 39.4 48.6 50.4 47.1

Solar
(langley/d) 511 715 461 593 719

TUrbidity
(NTU) 9 10 11 9 8

Rainfall
(in) .20 -- --

Wind Speed
(mph) 9-12 7-9 4-6 6-7 5-6

Date
(1983) 5/29 5/30 5/31 6/1 6/2

Tennessee River Mile

496 506 518 527 528 529 532

TravelTime 2 day 1 day 11 hr 1.8 hr 1.2 hr 0 -8 hr

Temp, GC 19.7 19.8 19.7 19.5 19.0 19.5 19.7

DO, mg/I 9.8 10.0 10.2 7.9 8.1 10.4 9.6

PH 7.0 7.0 7.0 7.3 7.2 7.2 7.5

Alkal, mg/I 48 49 51 46 47 47 48
,SecchiDepth,m -- -- ..1.25 -- 1.0 1.25
Inorg N, mg/I .32 .32 .32 .31 .30 .30 .25

OrgN, mg/l .20 .12 .15 .20 .17 .19 .24

Diss P, mg/l .01 .01 .01 .01 .01 .01 .01

Total P, mg/l ........

Diss Org C,
m g/l ., ... .....

Total Org 2.3 2.3 2.7 2.6 2.5 2.5 3.4
m g/i ........

Chlorophyll a,
ug/ 3.0 2.7 5.8 5.5 5.7 3.7 7.3
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Table A-25. Environmental Factors During and Prior to the Plankton 
Sampling on June 2, 1983 

Flow 
( 1000 cfs) 

Soler 
( langley/d) 

Turbidity 
(NTU) 

Rainfel1 
(in) 

Wind Speed 
(mph) 

Date 
(1983) 

Travel T1me 

Temp. ·c 

DO,mgll 

PH 

Alkal, mg/1 
5ecch1 
Depth, m 

I norg N. mg/l 

Org N, mg/l 

Diss p. mg/l 

Totel p. mgll 

O\ssOrgC, 
mgll . 

Total0rgC. 
mgll 

Ch lorophyll ~ 
ug/J 

39.2 

511 

9 

.20 

9-12 

5/29 

496 

2 day 

19.7 

9.8 

7.0 

48 

--
.32 

.20 

.01 

--
--
2.3 

3.0 

39.4 48.6 50.4 47.1 

715 461 593 719 

10 11 9 8 

-- -- -- --

7-9 4-6 6-7 5-6 

5/30 5/31 6/1 6/2 

Tennessee River Mile 
506 516 527 528 529 532 

1 day 11 hr 1.8 hr 1.2 hr 0 -8 hr 

19.8 19.7 19.5 19.0 19.5 19.7 

10.0 10.2 7.9 8.1 10.4 9.6 

7.0 7.0 7.3 7.2 7.2 7.5 

49 51 46 47 47 48 

-- -- ·1.25 -- 1.0 1.25 

.32 .32 .31 .30 .30 .25 

. 12 .15 .20 . 17 .19 .24 

.01 .01 .01 .01 .01 .01 

-- -- -- -- -- --
-- -- -- -- --
2.3 2.7 2.6 2.5 2.5 3.4 

2.7 5.8 5.5 5.7 3.7 7.3 
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Table A-26. Environmental Factors During and Prior to the Plankton
Sampling on August 11, 1983

Flow
( 1000 cfs)

Solar
(langley/d)

Turbidity
(IITU)

Rainfall
(in)

Wind Speed
(mph)

Date
(1983) 8/7 8/8 8/9 8/10 8/11

Tennessee River Mile
518 527 528 529 532496 506

Travel Time

Temp, "C

DO, mg/l

PH

Alkal, Mg/i
5ecchI
Depth, m
Inorg N, mg/I

Org N, mg/l

Diss P, mg/l

Total P. mg/1

Diss Org C,
mg/1

Total Org C,

Chlorgphyill
ug/l

2.7 day 1.5 day 15 hr 2.5 hr 1.7 hr 0 -11 hr

25.8 25.7 25.0 25.0 25.0 24.5 28.5

5.7 5.3 5.2 5.7 5.9 5.2 11.8

7.2 7.2 7.3 7.4 -- 7.2 10.6

64 68 68 -..- -.-

-- -- -- -- -- 1.5

.28 .31 .28 .28 .29 .30 <.01

.08 .13 .17 .18 .16 .16 .28

.01 .01 .01 <.01 <.01 <.01 <.01

3.4 3.4 2.8 3.6 33.7 3.0 4.0

2.4 1.8 3.2 2.6 3.1 3.3 9.3

2?

Table A-26. Environmental Factors During and Prior to the Plankton 
Sampling on August 11,1983 

Flow 
( 1000 cfs) 

Solar 
( langley/d) 

Turbidity 
(UTU) 

Rainfall 
(in) 

Wind Speed 
(mph) 

Date 
(19B3) 

Travel T1me 

Temp, ·C 

DO. mOll 

PH 

Alkal, mgtl 

seccht 
Depth, m 

Inorg N. mg/I 

OrgN, mgll 

Dtss p. mg/1 

Total p. mgll 

Diss Orge, 
mgll 

TotelOrge, 
mall 

Ch lorOphyl' ~ 
ug/l 

26.4 

456 

4 

--

4-6 

BJ7 

496 

2.7 day 

25.8 

5.7 

7.2 

64 

--

.28 

.08 

.01 

--
--

3.4 

2.4 

33.8 

497 

4 

--

3-6 

B/B 

506 

1. 5 day 

25.7 

5.3 

7.2 

68 

--
.31 

.13 

.01 

--
--

3.4 

1.8 

33.5 33.3 33.2 

546 573 540 

4 4 4 

.- -- --

4-6 4 9-13 

B/9 8/10 B/ll 

Tennessee River Mne 
518 527 528 529 532 

15 hr 2.5 hr 1.7 hr 0 -11 hr 

25.0 25.0 25.0 24.5 28.5 

5.2 5.7 5.9 5.2 11.8 

7.3 7.4 -- 7.2 10.6 

68 -- -- -- --
-- -- .- -- 1.5 

.28 .28 .29 .30 <.01 

.17 . . IB .16 .16 .28 

.01 <.01 <.01 <.01 <.01 

-- -- -- -- --
-- -- -- -- --

2.8 3.6 3 . .7 3.0 4.0 

3.2 2.6 3. 1 3.3 9.3 
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Table A-27. Environmental Factors During and Prior to the Plankton
Sampling on November 21, 1983

Flow
( 1000 cfs) 25.6 21.6 14.5 12.9 22.4

Solar
(langley/d) 320 297 299 76 271

Turbidity
(NTU) 3 3 3 4 4

Rainfall
(in) -- -- -- 1.20

Wind Speed
(mph) 3-4 8-10 9-11 10-15 3-4

Date
(1983) 11/17 11/18 11/19 11/20 11/21

Tennessee River Mile
496 506 518 527 528 529 532

Travel Time 3.3 day 1.7 day 15 hr 2 hr 1.4 hr 0 -16 hr

Temp. C 13.9 14.5 14.5 14.5 14.5 14.5 14.5

DO, mg/1 8.9 9.1 9.4 8.8 8.7 8.7 8.7

PH 7.3 7.3 7.3 7.7 7.4 8.7 7.4

Alkal, mg/l 59 62 62 61 60 61 60

Secchi
Depth, m -- -- -- -- -- -- --

Inorg N, mg/1 .27 .28 .28 .28 .27 .26 .30

Org N, mg/1 .13 .15 .18 .06 .06 .07 .12

Diss P, mg/1 .01 .02 .03 .01 .01 .01 .01

Total P, mg/l -- -- -- -- --

Diss Org C,
mg/l-- .. .- .....Total Org C,mg/I 3.1 2.6 3.1 2.7 2.9 1.7 3.3

Chlorophyll a .85 .89 2.6 4.0 4.5 3.7 4.9
ug/I
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Table A-27. Environmental Factors During and Prior to the Plankton 
Sampling on November 21.1983 

Flow 
( 1000 efs) 

Solar 
( lengley/d) 

Turbidity 
(NTU) 

Rainfall 
( in) 

Wind Speed 
(mph) 

Date 
(1983) 

Travel Time 

Temp, DC 

25.6 

320 

3 

--

3-4 

11/17 

496 

3.3 day 

~3.9 

DO, mg/l 

PH 

. 8.9 

Alkal, mg/I 

Secchi 
Depth, m 

Inorg N. mgtl 

Org N, mg!1 

Dlss P, mgll 

Tota' P, mgt' 

Diss Org C, 
mg/l 

Total Org C, 
mg/I 

Chlorophyll ~ 
ug/I 

7.3 

",9 

--
.27 

.13 

.01 

--
--

3.1 
.85 

21.6 14.5 12.9 22.4 

297 299 76 271 

3 3 4 4 

-- -- 1. 20 --

8-10 9-11 10-15 3-4 

11/18 11/19 11/20 11/21 

Tennessee River Mile 
506 518 527 528 529 532 

1.7 day 15 hr 2 hr 1.4 hr 0 -16 hr 

14.5 14.5 14.5 14.5 14.5 14.5 

9. 1 9.4 8.8 8.7 8.7 8.7 

7.3 7.3 7.7 7.4 8.7 7.4 

62 62 61 60 61 60 

-- -- -- -- -- --
.28 .2B .28 .27 .26 .30 

.15 .18 .06 .06 .07 . 12 

.02 .03 .01 .01 .01 .01 

-- -- -- -- -- --
-- -- -- -- -- --
2.6 3.1 2.7 2.9 1.7 3.3 

.89 2.6 4.0 4.5 3.7 4.9 
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Table A-28. Environmental Factors During and Prior to the Plankton
Sampling on February 14, .1984

Flow
( 1000 cfs) 16.6 17.2 17.3 17.2 30.6

Solar
(langley/d) 43 192 185 50 395

Turbidity
(NTU) 4.8 4.9 4.8 5.0 12.0

Rainfall
(in) .20 .06 .51 .48

Wind Speed
(mph) 3-5 7-9 13-15 3-5 5-7

Date
(1984) 2/10 2/11 2/12 2/13 2/14

Tennessee River Mile
496 506 518 527 528 529 532

Travel Time

Temp, "C

DO. mg/1

PH

Alkal, mg/l
Secchl
Depth, m

Inorg N, mg/I

Org N, mg/I

DIss P, mg/I

Total P, mg/l

Diss Org C,
mg/i

Total Org C,
mg/i

Chlorophyll a
ug/I

1.9 day l day 11 hr 1.5 hr I hr 0 -12 hr

7.1 5.8 6.1 5.0 4.9 4.8 4.8

11. 0 11.7 11.3 9.6 10.0 10.1 10.6

7.3 7.4 7.5 7.5 7.5 7.3 7.5

44 45 47 47 48 47 47

.40 .46 .45 .45 .45 .45 .43

.13 .05 .11 .12 .20 .21 .25

.01 .01 .01 .01 .01 .01 .04

.03 .03 .03 .05 .05 .04 .07

1.5 1.7 1.9 1.3 1.5 1.6 1.2

2.4 2.2 3.0 2.2 2.3 2.3 2.5

6.4 7.3 9.3 12.0 11.0 10.7 13.1
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Table A-2B. 

Flow 
( 1000 cfs) 

Solar 
( langley/d) 

Turbidity 
{NTU) 

Ra1nfall 
(in) 

Wind Speed 
(mph) 

Date 
(1984 ) 

Travel 11 me 

Temp, "c 

DO. mg/l 

PH 

Alk.al. mg/l 
Secchl 
Depth, m 

Inorg No mg/l 

Org N, mgtl 

Dtss P, mgll 

Total p. mg/l 

DissOrgC, 
mgll 

Total Org C, 
mgll 

Chlorophyll ~ 
ug/l 

Environmental Factors During and Prior to the Plankton 
Sampl ing on February 14, ,1984 

16.6 17.2 17.3 17.2 30.6 

43 192 185 50 395 

4.8 4.9 4.8 5.0 12.0 

.20 .06 .51 .48 --

3-5 7-9 13-15 3-5 5-7 

2/10 2/11 2/12 2/13 2/14 

Tennessee R\ver Mile 
496 506 518 527 528 529 532 

1. 9 day 1 day 11 hr 1.5 hr 1 hr 0 -12 hr 

7.1 5.8 6. 1 5.0 4.9 4.8 4.8 

11.0 11.7 11.3 9.6 10.0 10. 1 10.6 

7.3 7.4 7.5 7.5 7.5 7.3 7.5 

44 45 47 47 48 47 47 

-- -- -- -- -- -- --
.40 .46 .45 .45 .45 .45 .43 

.13 .05 .11 .12 .20 .21 .25 

.01 .01 .01 .01 .01 .01 .04 

.03 .03 .03 .05 .05 .04 .07 

1.5 1.7 1.9 1.3 1.5 1.6 1.2 

2.4 2.2 3.0 2.2 2.3 2.3 2.5 

6.4 7.3 9.3 12.0 11.0 10.7 13.1 
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Table A-29. Environmental Factors During and Prior to the Plankton
Sampling on May 24, 1984

Flow
( 1000 cfs)

Solar
(langley/d)

Turbidity
(NTU)

Rainfall
(in)

Wind Speed
(mph)

Date

(1984) 5/20 5/21 5/22 5/23 5/24

Tennessee River Mile
496 506 518 527 528 529 532

Travel Time 2.25 day 1.25 day 13 hr 2 hr 1.5 hr 0 -9 hr

Temp, "C 17.6 17.0 17.7 17.8 17.6 16.9 19.1

DO, mg/l 8.8 9.2 9.1 9.5 9.5 9.6 10.9

PH 7.4 7.1 7.2 7.4 7.4 7.4 7.8

Alkal, mg/l 57 61 58 63 63 65 65

Secchi
Depth, m -- -- -- -- -- --

Inorg N, mg/l .46 .51 .49 .49 .48 .53 .40

Org N, mg/l .08 .04 .08 .16 .15 .10 .30

Dlss P, mg/l .01 .01 .01 .01 .01 .01 .01

Total P. mg/I .02 .02 .02 .02 .02 .03 .03
Diss Org C, img/l C1.8 1.7 1.3 1.2 1.2 1.2 1.2

Total Org C,T g C 1.9 2.0 1.5 1.5 1.3 1.5 1.3mg/l
Chl rohyl 2.3 1.6 3.5 4.9 5.4 3.5 8.7
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Table A-29. Environmental Factors During and Prior to the Plankton 
Sampling on May 24, 1984 

Flow 
( 1000 cfs) 

Solar 
( langley/d) 

Turbidity 
(IHU) 

Ra1nfol1 
(in) 

Wind Speed 
(mph) 

Date 

(1984 ) 

Travel Time 

Temp, ·C 

DO, mg/l 

PH 

Alkal, mg/) 

Secch1 
Depth, m 

I norg N, mgll 

Org N, mgt) 

Dlss P, mgll 

Total p. mgll 

DissOrge, 
mgl1 

TotalOrgC, 
mgll 

Chlorophyll ~ 
ugll 

43.8 

688 

15 

--

7-9 

5/20 

496 

2.25 day 

17.6 

8.8 

7.4 

57 

--
.46 

.08 

.01 

.02 

1.8 

1.9 

2.3 

39.8 38.5 37.7 40.1 

252 418 388 731 

15 11 9 10 

.20 -- .25 --
5-8 5-8 7-9 3-5 

5/21 5/22 5/23 5/24 

Tennessee Rlver Mile 
506 518 527 528 529 532 

1.25 dav 13 hr 2 hr 1.5 hr 0 -9 hr 

17.0 17.7 17.8 17.6 16.9 19.1 

9.2 9.1 9.5 9.5 9.6 10.9 

7.1 7.2 7.4 7.4 7.4 7.8 

61 58 63 63 65 65 

-- -- -- -- -- --
.51 .49 .49 .48 .53 .40 

.04 .08 .16 . 15 .10 .30 

.01 .01 .01 .01 .01 .01 

.02 .02 .02 .02 .03 .03 

1.7 1.3 1.2 1.2 1.2 1.2 

2.0 1.5 1.5 1.3 1.5 1.3 

1.6 3.5 4.9 5.4 3.5 8.7 

~o 



Table A-30. Environmental Factors During
Sampling on August 14, 1984

and Prior to the Plankton

F low
( 1000 cfs)

Solar
(langley/d)

T urbiditv
(NTU)

Rainfall
(in)

Wind Speed
(mph)

Date

(1984)

Travel Time

Temp, "C

DO, mg/l

PH

Alkal, mg/I
Secchi
Depth, m

Inorg N, mg/I

Org N, mg/1

Dlss P, mg/I

Total P, mg/l

Diss Org C,
mg/l

Total Org C,
mg/l

Chlorophyll a
ug/l

31.5 32.3 32.5 32.6 32.6

480 444 596 593 587

5.8 4.8 4.6 3.4 3.4

.02 -- -- -- --

3-5 3-5 4-6 3-5 2-4

8/1.0 8/11 8/12 8/13 8/14

Tennessee River Mile

496 506 518 527 528 529 532

2.8 day 1.5 day 16 hr 2.5 hr 1.8 hr 0 -11 hr

25.4 25.8 25.0 25.3 25.3 25.9 27.4

5.3 4.4 4.6 4.9 5.0 4.8 9.0

7.0 7.0 6.9 7.7 7.8 7.7 8.7

59 61 59 58 60 60 56

.31 .34 .31 .31 .30 .23 .15

.13 .15 .18 .16 .16 .11 .31

<.01 <.01 <.01 <.01 <.01 <.01 <.01

.01 .01 .02 .03 .02 .01 .03

1.9 1.9 1.7 1.8 1.7 1.9 1.9

2.1 2.1 2.1 2.3 2.2 2.3 2.2

2.3 2.0 4.1 4.8 5.1 4.6 10.0

Table A-30. Environmental Factors During and Prior to the Plankton 
Sampling on August 14, 1984 

Flow 
( 1000 cfs) 

Solar 
(lelnf~ley/d) .. 

Turbidltv 

(NTU) 

Rainfall 
(in) 

Wind Speed 
(mph) 

Date 

(1984 ) 

Travel Time 

Temp, ·C 

DO.mgll 

PH 

An~81. mgll 
5ecchl 
Depth, m 

Inorg N, mgll 

Org N. mgll 

Diss P, mgll 

Total P, mgll 

DissOrg C, 
mgll 

TotalOrgC. 
mgll 

Ch lorophyll ~ 
ugll 

31.5 

480 

5.8 

.02 

3-5 

8/10 

496 

2.8 day 

25.4 

5.3 

7.0 

59 

--
.31 

.13 

<.01 

.01 

1.9 

2.1 

2.3 

32.3 32.5 32.6 32.6 

444 596 593 587 

4.8 4.6 3.4 3.4 

-- -- -- --

3-5 4-6 3-5 2-4 

8/11 8/12 8/13 8/14 

Tenness'ee Rlver Mile 
506 5 1 8 527 528 529 532 

1.5 day 16 hr 2.5 hr 1.8 hr 0 .. 11 hr 

25.8 25.0 25.3 25.3 25.9 27.4 

4.4 4.6 4.9 5.0 4.8 9.0 

7.0 6.9 7.7 7.8 7.7 8.7 

61 59 58 60 60 56 

-- -- -- -- -- --
.34 .31 .31 .30 .23 .15 

. 15 .18 .16 .16 .11 .31 

< .01 <.01 < .01 <.01 <.01 <.01 

.01 .02 .03 .02 .01 .03 

1.9 1.7 1.8 1.7 1.9 1.9 

2.1 2.1 2.3 2.2 2.3 2.2 

2~0 4.1 4.8 5. 1 4.6 10.0 



Table A-:

Flow
( 1000 cfs)

Soler
(langley/d)

urbcdity
INTU)

Rainfall
(in)

Wind Speed

(mph)

Date

(I1984)

Travel Time

Tem, p!C

DO. mg/I

PH

Alkal, mg/l
Secchi
Depth, m
Inorg N. mg/I

Org N, mg/l

Diss P, mg/l

Total P. mg/l
Diss Org C,

mg/I
Total Org C,

mg/l
Chlorophyll .

ug/I

1. Environmental Factors During and Prior to the Plankton
Sampling on November 14, 1984

13.4 15.9' 26.4 27.4 23.3

25 74 293 352 335

2.6 3.3 6.1 3.6 4.3

.76 .-- --.

7-9 6-8 7-9 5-7 3-5

11/10 11/11 11112 11/13 11/14

Tennmssee River Mile

496 506 518 527 528 529 532

2.5 day 1.4 day 15 hr 2 hr 1.3 hr 0 -15 hr

14.5 15.4 15.7 16.0 15.9 .15.7 15.6

7.3 6.9 6.9 8.1 7.9 8.1 8.2

7.8 8.0 7.9 7.4 7.4 7.4 7.4

62 65 63 68 67 73 67

.29 .30 .30 .28 .30 .29 .27

.14 .15 .18 .13 .10 .10 .26

. 0 <. 01 <. 01 <,01 <01 <.01 <.0O

.05 .05 .03 .03 .02 .01 .0

1.2 1.2 1.2 1.2 1.2 1.2 1.1

1.8 1.5 1.5 1.4 1.5 1.5 1.7

1.0 1.1 2.0 2.7 2.8 2.5 3.4

Table A-31. Environmental Factors During and Prior to the Plankton 
Sampling on November 14, 1984 

Flow 
( 1000 cfs) 

SOler 
(langley/d) -

Turbidity 
(IHU) 

Ra1nfel1 
( in) 

Wind Speed 
(mph) 

Date 

(1984 ) 

Travel Time 

Temp, ·C 

DO, mall 

PH 

Alka1, mg/I 
secchi 
Oepth, m 

Inorg N. mg/l 

Org N, mgll 

D'ss P, mgll 

Tolal p. mall 
Diss Org C, 

mgll 
TotelOrgC, 

mall 
Ch lorophyll D.t. 

ug/l 

13.4 

25 

2.6 

.76 

7-9 

11/10 

496 

2.5 day 

14.5 . 

7.3 

7.8 

62 

--
.29 

.14 

·:.01 

.05 

1.2 

1.8 

1.0 

15.9' 26.4 27.4 23.3 

74 293 352 335 

3.3 6. 1 3.6 4.3 

-- -- -- --
6-8 7-9 5-7 3-5 
--

11/11 11/12 11/13 11/14 

Tenni.:ssee River Mile 
506 5 1 8 527 528 529 532 

1.4 day 15 hr 2 hr 1.3 hr 0 -15 hr 

15.4 15.7 16.0 15.9 15.7 15.6 

6.9 6.9 8.1 7.9 8.1 8.2 

B.O 7.9 7.4 7.4 _ 7.4 7.4 

65 63 68 67 73 67 
.' -- -- -- -- -- --

.30 .30 .28 .30 .29 .27 

.15 . 18 .13 .10 .10 .26 

<.01 <.01 <.01 <.01 <.01 <.01 

.05 .03 .03 .02 .01 .01 

1.2 1.2 1.2 1.2 1.2 1.1 

1.5 1.5 1.4 1.5 1.5 1.7 

1.1 2.0 2.7 2.8 2.5 3.4 
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Table A-32. Environmental Factors During and Prior to the Plankton

Sampling on February 20, 1985.

F low
( 1OO0 cfs) 30.6 27.3 27.6 27.6 32.1

Solar
(langley/d) 426 331 140 167 360

Turbidity
((NTU) 5.8 6.8 8.3 9.8 21

Rainfall
(in) 0 0 0.01 0.01 0

W i nd Speed
(mph) 1-7 1-7 1-6 1-5 1-5

Date
(1985) 2/16 2/17 2/18 2/19 2/20

Tennessee River Mile

496 506 518 527 528 529 532

TravelTime 1.8 day I day 11 hr. 1.5 hr. I hr. 0 -11 hr.

Temp. °C 3.1 2.8 2.7 3.1 3.2 3.1 2.8

00. mg/l 12.5 12.2 11.8 11.9 11.8 11.8 12.3

PH 8.0 7.4 7.6 7.5 7.3 8.9 7.4

Alkel, mg/I 52 53 51 49 49 50 48
Secch i
Depth, m 0.75 1.0 0.75 1.0 1.0 1.0 1.0
I norg N, mg/l 0.46 0.50 0.50 0.49 0.50 0.50 0.53

Org N, mg/l 0.23 0.19 0.28 0.29 0.24 0.25 0.18

Dtss P, mg/l 0.01 0.01 0.01 0.01 0.01 0.01 0.01

TotalP.mg/I 0.04 0.03 0.04 0.03 0.04 0.04 0.04

Diss Org C.
mg/I 1.0 1.2 --- 1.0 0.9 1.0 1.0

Total Org C,To ta l 11 1.6 2.0 1.5 1.7 1.6 1.8 1.8uh lor4ph .845
ug/I 4. 5.8 . 5.4 4.8 14.5 15.1 11.7

\ Table A-32. Environmental Factors During and Prior to the Plankton 
Sampling on February 20, 1985. 

Flow 
( 1000 cfs) 

SOler 
(l6ngley/d) 

Turbidity 
(NTU) 

Rainfall 
( in) 

Wind Speed 
(mph) 

Date 
(1985) 

Travel Time 

Temp. ·c 

DO. mg/l 

PH 

Atka!, mg/l 

Secchi 
Depth, m 

Inorg N, mgll 

Org N, mgtl 

Dtss P, mg/l 

Total p. mg/l 

Diss Org C. 
mall 

Total Org e, 
mall 

ChlorOphyll ~ 
ugll 

30.6 27.3 

426 331 

5.8 6.8 

a u 

1-7 1-7 

2/16 2/17 

496 506 

1.8 day 1 day 

3.1 2.8 

12.5 12.2 

8.0 7.4 

52 53 

0.75 1.0 

0.46 0.50 

0.23 0.19 

0.01 0.01 

0.04 0.03 

1.0 1.2 

1.6 2.0 

4.8 5.8 

27.6 27.6 32.1 

140 167 360 

8.3 9.8 21 

0.01 0.01 a 

1-6 1-5 1-5 

2/18 2/19 2/20 

Tennessee River Hi Ie 
518 527 528 529 532 

11 hr. 1. 5 hr. 1 hr. a -11 hr. 

2.7 3.1 3.2 3.1 2.8 

11 .• 8 11.9 11.8 11.8 12.3 

7.6 7.5 7.3 B.9 7.4 

51 49 49 50 48 

0.75 1.0 1.0 1.0 1.0 

0.50 0.49 0.50 0.50 0.53 

0.28 0.29 0.24 0.25 0.18 

0.01 0.01 0.01 0.01 0.01 

0.04 0.03 0.04 0.04 0.04 

--- 1.0 0.9 1.0 1.0 

1.5 1.7 1.6 1.8 1.8 

5.4 4.8 4.5 5.1 1.7 



Table A-33. Environmental Factors During and Prior to the Plankton
Sampling on May 14,1985

Flow
( 1OOO cfs) 6.00 3.6 5.7 5.4 7.1

Solar
(langley/d) 403 547 360 662 533

Turbidity
(NU) 4.5 4.2 4.6 8.2 4.9

R a in fa ll 
"'

(in) 0 0 0.01 0 0

W ind Speed
(mph) 1-5. 1-8 1-8 1-4 1-5

Date
(1985) 5/10 5/11 5/12 5/13 5/14

Tennessee River Mile

496 506 518 527 528 529 532

TravelTime 13 day 6.9 day 3.0 day 11.5 hr. 8.3 hr. 0 -2.2 day

Temp, 'C 21.0 20.0 18.8 18.1 17.8 18.2 18.9

00. mg/l 8.1 8.1 6.1 5.1 5.0 5.6 6.4

PH 7.7 7.9 7.5 7.4 7.4 7.5 8.0

Alkal, mg/i 55 60 59 60 60 60 62

Secchi
Depth. m 1.25 0.75 1.5 2.1 2.0 1.70 1.75

Inorq N, mg/I 0.16 0.22 0.34 0.33 0.32 0.34 0.06

Org N, mg/l 0.24 0.44 0.18 0.19 0.19 0.15 0.40

Diss P. mg/l 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Total P, mg/l 0.04 0.05 0.02 0.01 0.02 0.03 0.03

Diss Org C,
mg/i 2.6 2.3 1.9 1.9 2.1 2.1 2.2

Total Org C,
mg/I 2.7 2.8 2.1 2.1 2.3 2.4 2.3

Ch Iorophyl i @.

ug/1 5.4 27.1 10.06 4.7 4.5 4.1 15.3
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Table A-33. Environmental Factors During and Prior to the Plankton 
Sampling on May 14,1985 

Flow 
( 1000 cfs) 

Solar 
( langley/d) 

Turbidity 
(NTU) 

Rainfall 
( in) 

Wind Speed 
(mph) 

Date 
(1985) 

Travel Time 

Temp, ·C 

00. mgll 

PH 

A)ka), mgll 

Secchi 
Depth. m 

I norg N. mgll 

Org N, mglt 

DisS P. mg/) 

Total P, mOll 

Diss Org C, 
mOll 

Total Org C, 
mgll 

Chlorophyll~ 
ug/l 

6.00 

403 

4.5 

0 

1-5. 

5/10 

496 

13 day 

21.0 

8.1 

7.7 

55 

1. 25 

0.16 

0.24 

0.01 

0.04 

2.6 

2.7 

5.4 

3.6 5.7 5.4 7.1 

547 360 662 533 

4.2 4.6 8.2 4.9 

a 0.01 0 a 

1-8 1-8 1-4 1-5 

5/11 5/12 5/13 5/14 

Tennessee River Mi Ie 
506 5 r 8 527 528 529 532 

6.9 day 3.0 day 11.5 hr. 8.3 hr. 0 -2.2 day 

20.0 18.8 18.1 17.8 18.2 18.9 

8.1 6.1 5.1 5.0 5.6 6.4 

7.9 7.5 7.4 7.4 7.5 8.0 

60 59 60 60 60 62 

0.75 1.5 2.1 2.0 1. 70 1. 75 

0.22 0.34 0 .. 33 0.32 0.34 0.06 

0.44 0.18 0.19 0.19 0.15 0.40 

0.01 0.01 0.01 0.01 0.01 0.01 

0.05 0.02 0.01 0.02 0.03 0.03 

2.3 1.9 1.9 2.1 2.1 2.2 

2.8 2.1 2.1 2.3 2.4 2.3 

27.1 10.06 4.7 4.5 4.1 15.3 
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Table A-34. Environmental Factors During and prior to the Plankton
Sampling on August 20, 1985.

F low
( 1000 cfs)

Wolar
(liangley/d)

Turbidity
(NT'u)

Rainfall
(in)

Wind Speed
(mph)

Date
(1985) 8/16 8/17 8/18 8/19 8/20

Tennessee River Mile

496 506 318 527 528 529 532

Travel Time

Temp, OC

DO. mg/l

PH

AWal, mg/I

Secch i
Depth. m

Inorg N, mg/l

Org N, mg/l

DissP, mg/I

Total P, mg/1

Diss Org C,
mg/l

Total Org C,
moll

Chlorophyll a
ug/ I

3.5 day 1.9 day 19.6 hr 3.1 hr. 2.2 hr. 0 -14.3 hr

26.4 26.5 25.5 25.9 26.1 26.4 26.5

4.1 3.5 3..4 3.6 3.5 4.0 4.5

7.5 7.9 7.8 7.4 7.5 7.6 7.8

63 68 67 71 71 71 69

0.24 0.28 0.28 0.30 0.25 0.23 0.04

0.22 0.18 0.21 0.19 0.22 0.21 0.32

0.02 0.01 0.01 0.01 0.01 0.01 0.01

0.01 0.04 0.03 0.03 0.03 0.03 0.03

2.7 2.9 2.8 3.3 3.2 2.6 3.2

3.2 3.8 3.2 3.5 3.7 3.5 3.6

4.07 2.8 4.5 6.0 7.1 9.8 18.0

.5

Table A-34. Environmental Factors During and prior to the Plankton 
Sdmpling on August 20, 1985. 

Flow 
(laDDers) 

Solar 
( langley/d) 

Turbidity 
(Nl'U ) 

Rainfall 
( in) 

Wind Speed 
( mph) 

Date 
(l985) 

Travel Time 

Temp. GC 

DO.mgl1 

PH 

A\~a'. mg/\ 

Secchi 
Depth. m 

I norg N. mgll 

Org N. mg/l 

Dlss p. mgll 

Total p. mg/l 

DissOrgC. 
mg/l 

TotalOrgC. 
mg/l 

Chlorophyll ~ 
ug/I 

15.5 

259 

3.2 

0.07 

1-9 

8/16 

496 

3.5 day 

26.4 

4.1 

7.5 

63 

----

0.24 

0.22 

0.02 

0.01 

2.7 

3.2 

A.07 

22.4 23.3 21.0 26.4 

144 648 576 259 

2.8 3.6 2.9 3.0 

0.06 a a 0.01 

1-10 1-8 1-4 1-9 
I 

8/17 8/18 8/19 8/20 

Tennessee River Mi Ie 

506 518 527 528 529 532 

1. 9 day 19.6 hr 3.1 hr. 2.2 hr. a -14.3 hr 

26.5 25.5 25.9 26.1 26.4 26.5 

3.5 3 .. 4 3.6 3.5 4.0 4.5 

7.9 7.8 7.4 7.5 7.6 7.8 

68 67 71 71 71 69 

---- ---- ---- ---- ---- ----

0.28 0.28 0.30 0.25 0.23 0.04 

0.18 0.21 0.19 0.22 0.21 0.32 

0.01 0.01 0.01 0.01 0.01 0.01 

0.04 0.03 0.03 0.03 0.03 0.03 

2.9 2.8 3.3 ~.2 2.6 3.2 

3.8 3.2 3.5 3.7 3.5 3.6 

2.8 4.5 6.0 7.1 9.8 18.0 
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Table A-35. Environmental Factors During and
Sampling on November 7, 1985.

Prior to the Plankton

Flow
(1000 cfs) 7.2 13.2 18.9 20.7 23.5

Solar
(langlew/d) 58 43 72 216 72

Turbidity
(NTU ) 3.2 3.4 4.7 4.1 3.7

Rainfall
(in) 0.01 0.01 0 0 0.0

Wind Speed
(mph) 1-5 2-11 1-10 1-6 1-7

Date
(1985) 11/3 11/4 11/5 11/6 11/7

Tennessee River Mile

496 506 518 527 528 529 532

Travel Time 2.4 daj 1.3 day 15.0 hr 2.0 hr. 1.3 hr. 0 -15 hr

Temp, °C 16.9 17.5 17.5 17.9 17.9 17.8 17.8

DO. mg/l 7.8 7.0 7.5 6.9 7.0 7.0 6.8
PH 8 7.8 8.1 7.1 7.0 7.0 6.9

Alkal, mg/l 58 58 58 61 62 63 62
Secchl
Depth, m 2.00 2.00 1.75 -- 1.25 1.25 1.25 _

InorgNmg/1 0.33 0.32 0.32 0.30 0.31 0.42 0.28

Org N. mg/l 0.18 0.13 0.12 0.10 0.17 0.15 0.15

Dlss0P,0mg/2 . 002 ---- 0.02 0.02 0.02 0.02 0.02

Total P. mg/I 0.03 0.02 0.03 0.03 0.03 0.03 0.03. _
Diss Org C.

mg/I 2.6 2.6 2.6 2.7 2.8 2.59
Total Org C,

I I2.8 A 2.9 2.9 2.9 2.8.Ch Ior phyllI
ug/I :: t . 17 -2-2 5. 0 T 4.9-.45 .

Table A-35. Environmental Factors During and Prior to the P)ankton 
Sampling on November 7, 1985. 

Flow 
( 1000 cfs) 

Solar 
( langley/d) 

Turbidity 
(Nl'U) 

Rainfall 
(in) 

Wind Speed 
(mph) 

Date 
(1985) 

Travel Time 

Temp, ·C 

DO. mgll 

PH 

AIKal, mg/l 
Secchl 
Depth, m 

Inorg N, mg/l 

Org N. mgll 

Diss P, mg/! 

Total P. moll 
O\ss Orge, 

mgll 
TotelOrge, 

ma/1 
Chlorophyll ~ 

ug/l 

7.2 

58 

3.2 

0.01 

1-5 

11/3 

496 

2.4 da) 

16.9 

7.8 

8 

58 

2.00 

0.33 

0.18 

O.n? 

n.n3 

? (; 

? n 

1 1 

13.2 18.9 20.7 23.5 

43 72 216 72 

3.4 4.7 4.1 3.7 

0.01 0 0 0.0 

2-11 1-10 1-6 1-7 

11/4 11/5 11/6 11/7 

Tennessee River Mi Ie 
506 518 527 528 529 532 

1. 3 day 15.0 hr 2. a hr. 1.3 hr 0 -15 hr 

17.5 17.5 17.9 17.9 17.8 17.8 

7.0 7.5 6.9 7.0 7.0 6.8 

7.8 8.1 7. 1 7.0 7.0 6.9 

58 58 61 62 63 62 

2.00 1. 75 -- 1.25 1.25 1.25 

0.32 0.32 0.30 0.31 0.42 0.28 

0.13 0.12 0.10 0.17 0.15 0.15 

002 0.02 0.02 0.02 0._02 0.02 

0,03 0.03 0.03 0.03 0.03 0.03 

2 6 2.6 2.7 2.8 2.5 2.9 

2 A 2 g 2<) 2.9 2 B 3. 1 

1 7 2 2 5.n 4 9 4 5 4.A . 
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APPENDIX 4-A

ANALYTICAL METHODS FOR CHEMICAL PARAMETERS,
PREOPERATIONAL WATER QUALITY MONITORING - WBN
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APPBNDIX 4-A 

ANALYTICAL METHODS FOR CHEKICAL PARAKKTERS, 
PREOPERATIONAL WATER QUALITY MONITORING - WBN 
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Appendix 4-A. Analytical Nethods for Chemical Parmeters, Preoperational Hater kality Nonitoring - Batts Bar Nkclear
Plant

STORE Detection
Parameter Code INuber* Nethod and Reference# Preservation Terhiques Limits

Alkalinity, total
mg/L as CaC0M

Carbon, total
organic, mglL

Chloride, ig/L

Conductance, specific
am1os/ca at 25 deg C

Copper, uglL

Iron, total, ug/L

Iangunese, total,
ug/L

Nitrogen, ammonia,
m/L

Nitrogen, nitrate plus
nitrate, mg/I

Nitrogen, organic,
19A

Oxygen, dissolved,
eglL

pH, standard units

Phosphorus, dissolved,
"gAl

00410 Potentionetric Titration None (field titration)
IVA NI OPS-FO_-H-42.1

00690 Oxidation-Infrared 1#4 H2so4, 4 deg C
IVA NRS-LD-AP-3O. 592.1 1 IL/W oz.

00940 Auto Ferricyanide 4 deg C
WTA NRS-LB-AP-30.320.1

00095 Oheatstone Bridge or None (in situ)
Equivalent

TVA HR OPS-FO- ME-42.3

01042 Atomic Absorption, Direct 1+1 W103
Nethod 2 iL/S oz.

WA KRS-LI-AP-30.223.1

01045 Atomic Absorption, Direct 1+1 I103
Netbod 2 @LIO oz.

IVA NiS-LB-AP-30.241.l

01055 Atomic Absorption 1#1 1103
WA NRS-9L-AP-30.248.1 2 e.LI oz.

00610 Auto Colorimtric Phenate 144 112504, 4 deg C
TVA NRS-U-AP-30.356.1 1 4L/8 oz.

00630 Auto Cadmium Reduction 1#4 H2504, 4 deg C
TVA i(S-Ll-AP-30.M.4 1 &.1. oz.

00605 Calculated from gjeldabl 1*4 H2S04, 4 deg C
nitrogen minus ammonia 1 iW48 oz.
nitrogen

IVA NlS-LB-AP-30.360.2

00390 Electrode and/or Titrimetric In situ
TVA HR OPS-FO-I(E-42.4 Determine immediately

00400 Electrometric In situ or
WTA R OPS-FO-Mk-42.e Determine immediately

0066 Colorimetric 1M4 H25o4, 4 deg C
IVA NRS-LB-A-30.360.2 I @LI/ oz.

I 99A

0.2 mg/L

I mg/L

10 umbos/cu

10 ug/L

50 ug/L

10 uglL

0.01 ig/L

0.01 mg/I

0.01 mg/L

0.01 mg/I

Not applicable

0.01 mg/L

38

.. db 4-A. ADalyticail1etbods for CIIetical Paruelers, Preoperatilllll Mater Quality lIonilGring - Matts Bar IIdear 
Plut . 

STOIET Detedioo 
Parueter Code lllllber. lletllod and leference+ PreserVation Jedmiques Limts 

Alkalinity, loW 00410 PotentiOietric Titration Mone (field titration) 119/l 
II/L as CaC03 tVA III OPS-FO_ -fII[-42.1 

Carllcm. total 00680 Olidation-Infrared 1+4 H2so4, 4 deg C 0.2 I9/L 
organic, ./L JVA 1IRS-L8-AP-lD.502.1 1 11/8 oz. 

CIIloridei IIIL 00940 Auto Ferricyanide 4 deg C 1 19/L 
tVA 1IRS-L8-AP-30.320.1 

cancilctaJlce, specific 00095 llleatstane Bridge or lIone (in situ) 10 urlJos/CI 
llIIIos/ca at 2S deg C Equivalent 

TVA II OPS-F~-42.3 

Copper. ug/L 01042 Atalic Absorptiao, Direct 1+1 Il103 10 ug/l 
lletllod 2 11/8 oz. 

tVA 1IS-L8-AP-30.22l.1 

Iron, lotal, u9/l 01045 Atalie Absorption, Direct 1+1Il103 50 ug/L 
lletllod 2 .. /8az. 

tVA II$-Ll-AP-30.241.1 

llanganest, lotal, 01055 Atalie AbsorptiOD 1+1 ~ 10 ug/L 
ugfl TVA OS-L8-AP-30.241.1 21118 oz. 

Nitrogea, aIIODia, 1JD&10 Auto Colariletric Phenate 1+4 H2SO4. 4 deg C 0.01 I9/L 
I9/L TVA 1IIS-U-AP-30.356.1 1 rL/8 oz. 

NitrD!ll!l, nitrate plus 00630 Auto ClEUI Reduction 1+4 H2SO4, 4 deg C O.OlI9/L 
ni trate, IliJ/l tVA US-L8-AP-30.356.4 1 11/8 oz. 

Nitrogen, organic. 00605 calculated frae Ijeldabl 1+4 H2SO4. 4 deg C 0.01 I9/l 

It/L nitrogen linus _ia 1 rt/8 oz. 
nitrogen 

TVA m-L8-AP-lO.360.2 

O.,gen, dissolved, 003lIO Electrode and/or Titrilftric In situ O.OII9/L 

I9/L TVA III OPS-FHi£-42.4 Deteraine illfdiatel, 

pH, stalldud units 00400 Electr_tric In situ or Hot applicable 
1'IA MI OPS-Fo-D£-42.8 Deterunl! i_iatel, 

l'II_orus, dissolved, 00&66 COlori.tric 1+4 H2So4. 4 deg C O.OlI9/L 

I9fL 'ivA 1IIS-LB-AP-30.360.2 1 1L/8 oz. 
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Appendix 4-A. (Continued)

STORET Detection
Parameter Code Number* Kethod and Reference+ Preservation Techniques Limits

Residue, total 70300 Graviaetric 4 deg C 0.01 mg/L
filterable (dissolved WA IRS-LD-AP-30.1.4.l
solids), qlL

Sodiu, "I/L 00929 Atuic Absorption, Direct 4 deg C 0.1 mg/L
Nethod

TVA NRS-U-AP-30.279.1

Sulfate, ug/L 00945 Turbidinetric 4 dug C 1 8gIL
TVA IRS-L-AP-30.381.l

Temperature, dug C 00010 Thermister, Thermometer in situ 0.1 dug C

Zinc, ug/L 01092 Atomic Absorption, Direct 1+1 HN03 10 ug/L
kthod lI L/8 oz.

TVA I•S-LB-AP-30.297.i

*STORET is tha acronym for Enviroutental Protection Agency's data storage and retrieval system in uhich all TVA
water quality data are entered.

*#eference abbreviations refer to the follouing: TVA NIS - Laboratory Branch Quality Hanual, 1980, Tennessee
Valley Authority; TVA lI OPS - Field Operations HE Procedures Nanual, Volume 1, 1983, Tennessee Valley Authority.

"'9

Appeodil 4-A. (CClntiaued) 

--------- ,--------,--------------------------------
STOIET Detection 

'lfueter Code lllller. llethod and Referenc:e+ 'reseryatioa Techniques Lillits 

------------------------ -------------~---

lesicme, total 7OJOO Graviaetric 4 deg C 0.01 -WL 
filterable (dissolved TVA 1IS-LI-AP-lO.l.4.1 
solids), IIJ/L 

sOcIia, IIJ/L 00929 AtOlic DsorptiOlt. Direct 4 deg C 0.1 IfJ/L 
llethod 

TVA 1IIS-LI-AP-lO.279.1 

SUlfate, IfJ/L 00945 Turbidi_tric 4 deg C 119/L 
TVA 1IRS-LI-Ar-30.J81.1 

Taperature, deg C 00010 Ther.ister. TherlDleter in situ 0.1 deg C 

liDt, ugJL 01092 Atolit Absorptioa. Direct Itl ~ 10 ug/L 
llethod 1 a/8 oz. 

TVA IIIS-lB-Ar-30.297.1 

*STIlET is tIIa IcrOD,. for EnYirOllleDul 'rotectilll A!JI!IIc,'s data storage lAd retrieval SJstel in lIhicb all TVA 
liter .lit, data are entered. 

tleferenc:e abbreviations refer to tile follOling: TVA IRS - laborator, Iranch Gualitr Nanual, 1980, Tennessee 
Valle, Autlloritr; TVA II OPS - Field OperatilllS lIRE PrKNlfes llanual. Vollile 1. 1983. Tennessee Valier Authority. 



APPENDIX 4-B

WATER QUALITY PARAMETERS BY STATION FOR EACH
SAMPLING PERIOD, WBN PREOPERATIONAL MONITORING, 1973-1985

(Data entered on STORET; available upon request.)

40

APPENDIX 4-B 

WATER QUALITY PARAIIETERS BY STATION FOR BACH 
SAKPLING PERIOD, WBN PREOPERATIONAL MONITORING, 1973-1985 

(Data entered on STORETi available upon request.) 
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APPENDIX 4-C

ALL-SEASON SUNMARY STATISTICS FOR
QUARTERLY WATER QUALITY DATA BY STATION
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APPBNDIX 4-C 

ALL-SEASON SUKKARY STATISTICS POR 
QUARTERLY WATER QUALITY DATA BY STATION. 

41 



APPENIX.4-C. ALL-S•ASON SIWARY STATISTICS FOR QUARTERLY VATENN ALITY DATA - TRN 46.5

19713-1977 Preoperatioaal Period 1982-1986 Preoperational Period

Parameter N Mean SD Kin Nax N Mean

Temperature (deg C)
Dissolved Oxygn (WO/L)
pH (standard units)
Condactivity (uoos/cu)
Alkalinity (mg/L)
Turbidity (rag/)
Organic Nitrogen (49IL)
Ammonia Nitrogen (/IL)
Mitrite#*itrate Nitrogen (mg/l)
Total Phosphorus (8/1)
Dissolved Phosphorus (4/0)
Total Organic Carbon 49g/0)
Dissolved Organic Carbon (mg/i)
SO0 (mglL)
Total Residue (WU/L)
Dissolved Residue (a/0L)
Calcium (mg/O)
Nagnesig (mg/o)
Sodium (mg/L)
Potassiu (mg/l)
chloride ("ILI
Sulfate (1glL)
Silicon Wag/i)
Fluoride (mg/I)
Total Iron (ug/L)
Dissolved Iron (ug/O)
Total angese (Wg/)
Dissolved Maganese (g/I)
Arsenic (ug/L)
Barium (Ug/)
Beryllium (ug/L)
loron (uqg)
Cadmiu (ugiL)
Chromium ug/)
Cobalt (ug/)
compper Lug/I)
Lead (ug/I)
Nickel ("g/I)
Silver (%g/L)
Zinc (W/)
Alumin (5,/t)
Selenium (ug/I)
Nercury (ug/L)

130
130
84
86
31
0

28
28
2B
29
0

28
0
0
0
0
0
0
0
0
0
0
0

17.114
7.714
7.242

169.651
50.581

0.145
0.006
0.339

2.404

6.5% 1.500 27.000
2.441 1.500 13.200
0.262 6.600 8.800

11.827 140.000 200.000
7.136 35.000 68.000

0.248 0040 1.400
0.095 0.020 0.430
0.063 0.230 0.470
0.007 0.010 0.040

1.792 1.100 l.100

90 16.552
91 8.492
90 7.431
19 173.947
64 58.719
36 11.139
64 0.179
64 0.047
64 0.286
40 8.O35
60 0.012
64 2.777
36 2.189
0
0
0

.0
0
0
0
0
0
0

SD Kin hi

7.204 3.000 26.00O
2.590 3.800 13.000
0.453 6.410 8.400

20.895 150.000 205.000
6.945 44.000 81.000

15.038 2.400 55.000
0.092 0.030 0.410
0.014 O.m2 0 .m9
0.091 0.130 0.440
0.023 0.010 0.110
0.004 0.010 0.020
1.104 1.300 7.000
0.976 1.000 4.600

56o000 176.M 440.000 690.000

100.m . 100.0m 100.000

5.000 0.000 500 5.000

15.000 7.071 10.000 20.000

50.000 0.000 50.000 50.000

15.000 7.071 10.000 20.000
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APPElDIl.4-t:. All-SWOIiJ stBtAIV STATISnCS FOR _IERtI lATER QUAliTY DATA - 1l1li 496.S 

1911-1911 Preoperational Period ,.,986 'reaperatiDIIIJ Period 

'arileler II !lean SD lin 1111 II llean 50 lin 1111 

TelPerature (deg C' 130 17.114 6.596 1.500 27.000 90 16.552 7.204 3.000 26.Il10 
Dissolved 0.,_ (lilt) 130 7.714 2.441 1.500 13._ 91 8.482 2.590 3.8110 13.000 
pH (standard IIDits, 84 7.242 0.262 6.600 8.000 90 7.431 0.453 6.400 8.400 
CoRdUcti,it, (ulhos/c.J 86 169.651 11.127 140.000 2110.000 19 173.947 20.895 lSO.000 205.10) 
Alkalinitr (lilt) 31 SO.581 7.136 35.000 68.000 64 58.719 6.945 44.000 81.10) 
Turbidity (1II/L' O. 36 11.139 15.038 2.400 55 •• 
Organic litrogen (1II/L' 28 0.145 0.248 0.040 1.400 64 0.119 0.092 0.030 0.410 
lania litrogeo (111M 28 0.086 0.095 0.020 0.430 64 0.041 0.014 . 0.020 0._ 
llitritetlitrale llitrogea (1g/LJ 28 o.m 0.063 0.230 0.470 64 0.286 0.091 0.130 0.440 
Total Ph_oras 'lilt) 29 o.m O.ODl 0.010 0.040 40 0.035 0.023 0.010 O.UO 
Dissobed PhosPhorus (II/U 0 60 0.012 0.004 0.010 0.020 
Total Orgaaic CIrboD (II/L' 28 2.404 1.792 1.1OD 1.1000 64 2.m 1.104 1.300 1.000 
Dissolved Organic CirllGn (II9/U 36 2.189 0.916 1.000 4.600 
80D (II/LI . 
Total lesicke ("!I/U 
Dissolved lesiclle (eg/t) 
caldlll '"/U 
lII_iu (1II/L1 
sodiUl (I9/L' 
Palmiua (./LI 
Cfllor ide (I11/Ll 
sulfite (./LI 
SiUe,., (19/1.) 
Fluoride (I!I/L' . · 
Total Ir. (agJL) 2 565.000 116.m 440.000 690._ 
Dissolved Iroa (ugfl) 0 . · 
Total IIaaguese (ug/L) 1 100.000 lOD.OOO 100." 
Dissolred llalganese (I9/L) 0 
Arsenic (utlL) 0 
BariUl (gg/U 0 
Ber,lliu (ag/L) 0 0 
Baron (ug/LI 0 0 
cadliu (ugJU 0 0 
Cbr.iu (u,/L' 2 5.000 0.000 5.000 5.000 0 
Cobalt (1I9/U 0 · 0 

CGpper (ug/L) 2 15.Il00 7.071 10.000 20.Il00 0 
lead (ugJL' 0 0 
licel (119M 2 SO.08O O.GOO SO.OOO SO.OIIO G 
Silwer (QgJl, 0 · 0 
linc (ugfL) 2 15.000 7.011 10.GOO 20.000 0 
Aluaiau (qJL) 0 0 
Seleniu (ug/l) 0 0 
llereur, (ug/U 0 0 
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APPENDIX 4-C. AII-SUASON SIMIARY STATISHCS FOR QUIATERI1y VAll OUM[IIY DAA - Ill 506.6

1973-1977 Preoperational Per iod 1992,1986 Preoperatimnal Period

Parameter N Rean SD Rin Ra1 N lean

Temperature (dieg C)
Dissolved Oxygen (89/L)
pH (standard units)
Conductivity (uiooslca)
Alkalinity (Mg/L)
Turbidity (ig/L)
Organic Nitrogen (wgL)
Ammia Nitrogen (mg/L)
Nitrite*flitrate Nitrogen (i/L)
Total Phosphorus (W/L)
Dissolved Phosphorus (mg/L)
Total Organic Carbon (ag/L)
Dissolved Organic Carbon (mg/Li
BOD (Ig/L)
Total Residue alg/L)
Dissolved Residue (git)
Calcium (itL)
lagoesja WAg/U)
Sodium (ug/L)
Potassium (g/L)
Chloride (mg/L)
Sulfate (mg/L)
Silicon (Wtg)
Fluoride (WitL)
Total Iron (ug/L)
Dissolved Iron (ug/L)
Total Nanganese (ug/L)
Dissolved aNgaR (ag/iL
Arsenic (g/IL)

iulu (ag/L)
Beryllium (ugiq)
Boron (ugiL)
Cadmiu (ug/iL
Chruniu (Ug/Li
Cobalt (ug/L)
Copper (4g/0)
Lead (ug/L)
Nickel tIg/L)
Silver (ug/i)
Zinc (ug/L)
Aluminum (ag/t0
Selenium (ug/L!
Nercury (W/0)

101
161
76
76
25
0

25
25
25
25
0

25
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

16.830
0-245
7.404

173.816
53.360

0.101
0.070
0.370
0.026

2.528

7.009 2.500 29.00
2.707 1.3J0 13.400
0.297 6.800 8.000

14.139 150.000 200.000
5.537 47.000 69.000

0.025 0.060 0.150
0.053 0.010 0.290
0.098 0.250 0.550
0.006 0.010 0.030

2.438 1.000 14.000

171 17.062
177 8.090
171 7.506
38 178.263
64 61.7M3
36 5.753
65 0.188
65 0.048
65 0.309
41 0.030
60 0.012
65 2.671
36 2.031
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

SD Bin Ras

0.111 2.700 27.400
2.732 3.300 12.600
0.462 6.700. 0.700

19.710 150.000 205.000
7.391 45.000 76.000
3.190 1M60 13.000
0.136 0.010 0.680
0.021 0.010 0.140
0.090 0.130 0.460
0.019 0.010 0.110
0.005 0.910 0.030
0.775 1.300 4.800
0.699 1.000 3.500

APPOIDIX 4-C. AI '-SfASOII SlIIIARY STAlISnCS fOR QUA.JEau IAn I QUAlIIY DAJA - 1111 506.6 

1913-1971 Preoperallonal Period 1987 ·1986 Prtapffat ional Period 

Paraeter II lieu SD lin 1111 It lieu SD lIin 1111 

T-"rature (deg C) 101 16.830 7.008 2.500 29.000 11. 11.062 0.111 2~700 27.400 
Dissolved Ol,gen (I9fL) 101 8.245 2.707 l.JlJO IJ.4OO 177 8.090 2.7J2 l.lOO 12.600 
pH (staDdard units) 76 7.404 0.287 6.800 8.000 171 7.506 0.462 6.700 . 8.700 

eonckidi.itr (Ulbos/tl' 76 173.BI6 14.139 150.000 200.000 ·38 178.263 19.710 150.000 205.000 
AlWini tr (19/1.1 25 53.360 5.537 47.Il00 69.000 64 61.703 7.391 45.000 76.000 
Turbidity (19/1.1 0 36 5.753 3.190 1.68P 13.000 
Or9IDit Mitrogen (I9/L) 2S O.IOB 0.025 0.060 0.150 6S 0.188 0.136 0.010 0.680 
Alaia iii trogeo (1gJL) 25 0.010 0.053 0.010 0.280 65 0.048 0.021 0.010 0.140 
llitritefllitrate llitrotell (1I9/U 25 0.370 0.088 0.250 0.550 65 0.309 0.070 0.130 0.460 
Total PtaOSPhorus (I9/U 25 0.026 0.006 0.010 0.030 41 0.030 0.019 0.010 0.110 
Dissohed i'fIospIiorus (I9/LJ 0 60 0.012 0.005 0.010 O.Q 

Total Organic c.r1JoD (IIJ/l) 25 2.528 2.438 1.000 14.000 65 2.671 o.ns 1.308 4.800 
Dissolved Organic Carbon (IIIU 0 36 2.031 0.698 1.000 3.500 
BOD (I9/L) 0 0 
Tatal lesi.e {19/U 0 0 
Dissolved Resi.e (I!I/U 0 0 
ClItiu (19/U 0 0 
llalllesiu (II/L) 0 0 
Sodiu (1I9/L) 0 0 
Potassiul (I9/LJ 0 0 
Cftloride (19/U 0 0 
SUlfate (I9/U 0 0 
Silican (eg/LJ 0 0 
fluoride ("/U 0 0 
Total IrOll (ugJl) 0 0 
Dissolved ,ron (ugJL) 0 0 
Total llanganese (ugfL)· 0 0 
DissalYed IIangaDese (1I9/U 0 0 
Arsenic (ugJU 0 0 
BariUl (ugfL) 0 0 
aerrlliUl (ug/L) 0 0 
Ioroa (ugfU 0 0 
cadliUl (UgJL) 0 0 
Cftrtlliu (ag/U 0 0 
Cobalt (IIO/L) 0 0 
COpsaer (!lg/U 0 0 

lNd fllflU 0 0 
Mictel . (ug/L) 0 0 
Silver (allL) 0 0 
linc (agJU 0 0 
Allllilllll (a9/L) 0 0 
SeieniUl (ugfU 0 0 
llerturr (ugfL) 0 0 



APENDIX 4-C. ALL-SEASON StMIARY STATISTICS FOR QUAR-E.Y HATER QUALITY DATA - TO 518.0

1973-1977 Preoperational Period 1992-1986 Preoperational Period

Parameter N Neu SD , in NHa N H Isan so Nin NIx

Temperature (deg C)
Dissolved Oxygen (mg/L)
PH (standard units).
Condctivity (uwos/cu)
Alkalinity (Wg/O
Turbidity (mg/I)
Organic Nitrogen (ag/L)
Ammonia Nitrogen (Wg/L)
Nutritef~itrate Nitrogen (mg/L)
Total Phosphorus (mg/L)
Dissolved Phosphorus (mg/)
Total Organic Carbon (m#/L
Dissolved Organic Carbon (mg/l)
BOO (m/I)
Total Residue (mg/)
Dissolved Residue (mg/L)
Calcium (M/L)
Nagnesium (mg/L)
Sodium (mg/L)
Potassium (mg/L)
Chloride (mg/l)
Sulfate (mg/L)
Silicon (mg/L)
Fluoride (mg/I)
Total Iron (uglL)
Dissolved Iroan (g/L)
Total Nanganese (ug/L)
Dissolved Nanganese (W9g)
Arsenic (ug/L)
Barium lug/L)
Beryllium (ug/L)
Boron (ug/L)
Cadaium (ug/L)
Chromium (ug/L)
Cobalt (ug/t,)
Copper (ug/I)
Lead tug/l.)
Nickel (og/Li
Silver (og/L)
Zinc WIg/U)
Aluminum lug/L)
Selenium (u9gL)
Mercury ug/U)

127
127
91
91
25
0

25
25
25
25
0

25

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

,16.443
8.017
7.422

175.714
49.320

0.101

7.059 2.560 26.000
2.739 2.100 13.200
0-242 7.200 9.000

1J.511 150.000 200.000
8.816 26.000 59.000

0.035 0.010 0.150

156 16.956 6.802 2-700 26.400
162 7.985 2.571 3.200 12.400
155 7.506 0.432 6.900 89500

32 179.031 19.010 168.000 205.090
69 61.106 /.661 46.000 78.000
43 6.616 .2.J/ 1.100 16.000
66 0.212 0.119 0.040 0.630

0.071 0.046 0.010 0.210
0.352 0.101 0.210 0.550
0.026 0.607 0.020 0.040

i.9W4 0.292 1.000 2.400

66 0.047 0.034
66 0.309 0.092
42 0.028 0.013
59 0.013 0.005
46 2.6n5 0.899
34 2.141 0.698
15 1.307 0.440
0
0

17 21.012 3.471
17 5.065 1.084
17 6.459 1.628
17 1.465 0.203
16 6.844 1.930
16 14.875 3.160
0
0

17 233-5"9 148.111
16 16.250 17.464
17 55.059 28.932
0 .

17 1.176 0.529
17 23.529 9.315
17 1.000 0.000
17 50.000 0.000
17 0.165 0.177
17 1.588 0.795
0

1I 11.110 I1.039
11 S.471 4.611
17 2.059 1.600
17 4.812 5.042
17 10.412 9.461
17 174.706 122.532
17 1.176 0.728
17 0.200 0.000

0.010 0.280
0.200 0.460
0.010 0.060
0.010 0.030
1.200 5.800
1.100 3.500
1.0L0 2.500

11.000 24.800
2.300 6.500
4-300 9.100
1.m00 1.900
4.000 10.000
9.000 20.000

70.000 590.000
10.000 70.000
14.000 126.000

I.000 3.000
10.000 40.000
1.00 L.OO

50.000 50.000
0.100 0.900
1.000 4.000

5.0O0 50.000
1.000 20.000
1.O00 6.m0
0.200 10.000
1.000 36.000

50.000 410.000
1.000 4.600
0.200 0.200
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APPEllDIX 4-C. ALL -SEASOII SlJlllARJ STATISnCS FOR ClUAllEILJ MATER ClUAUTY DATA - Till S18.0 

1973-1917 Preoperational Period 1982-1986 Preoperational Period 

ParOft« If lIND 51 !lin llal If lieu 51 Ifin llal 

TelPtrature (deg C) 127 \ 16.443 7.059 2.500 U.OOO 156 16.956 6.882 2.700 U.400 
Dissolved OJ,getI (II/L) J27 8.017 2.738 2.1110 13.200 162 7.985 2.571 3.200 12.400 
pIf (standard Wlits) . 91 7.422 0.242 1.200 8.000 155 7.506 0.432 6.1IGO 8.500 
CcmciIctivit, (_os/tl) 91 115.71" 1l.5lJ J50.000 2110 •• 12 I 19.OJI 19.010 160.1100 285.000 
Alkalinit, (II/L' 2~ 49.320 8.816 26.000 S9.000 68 61.106 1.661 46.000 78.000 
Turbidit, (1I/l) 0 . . 43 6.616 J.1.J/ 1.100 16.000 
Organic Nitrogen (IIIL) 25 0.101 o.m 0.010 0.150 " 0.212 0.1l9 0.1140 0.6JO 
.Allania Nitrogen (lilt) 25 0.071 0.046 0.010 0.210 " 0.041 0.034 . 0.010 0.280 
Nitritefffitrate ffitrCl9l!ll. (IIIU 25 0.;152 0.101 0.210 0.550 " o.m 0.082 0.200 O.UG 
Tatal Pbaspllarus (19fL) 25 0.026 0.007 0.020 0,(140 42 0.028 . 0.013 0.010 0.060 
Dissolved Pflospftorus (IIJ/L) 0 59 0.013 0.005 0.010 0.030 
Total Organie carllalt (IfJ/U 25 1.904 0.292 l.Df1J 2._ " 2.&39 0.899 1.200 5.800 
Dissolyed Organic Carbon (IIfL) 34 2.141 0.698 1.100 3.500 
800 hll/L) 15 1.307 0.440 1.000 2.500 
Tolal tesia ("It) 0 
Dissolved Residue (II/L) 0 . . . 
Cllda h'r/L} 17· 21.012 3.471 11.000 24.Il10 
ltagnesiu (IIB/l) 17 S.065 1.084 2.lOO 6.500 
SocIiUl (I9/U 17 6.459 1.Q8 4.lOO 9.100 
Potassilll (I9IU 17 1.465 0.203 1.000 1.900 
Chloride (I9/U 16 6.844 1.930 4.000 10.000 
SUlfate (lilt) 16 14.875 3.160 9.000 20.000 
SiliclIII (I9/U 0 
Fluoride (I9fU 0 . . 
Total Iron (u"L.) 0 17 2JJ.S29 148. 1l I 70.000 5!1O.000 
Dissolved Iraa (u9/L) 16 16.250 17.464 10.000 70.000 
Total llan9lnese (ugfL) 17 55.OS9 28.932 14.000 126.000 
DissolYed ftanganese (ul/l) 0 
Arsenic (ugJL) 17 1.176 0.529 1.000 3.800 
Bar jill (ug/L> 17 23.529 9.315 10.000 40.000 
8erJlliUl (ag/t) 17 1.000 0.000 1.000 1.000 . 
Baron (ugfL) 17 SO.OOO 0.000 50.0lI0 SO.OOO 
CldliUl (ag/U 17 0.165 0.177 0.100 0.Il00 
ChroaiUl (Ug/U 17 1.588 0.795 1.000 4.000 
Cobalt (ullt) 0 
Copper (u"I) 11 11.118 11.039 5.000 5O.00D 
I.fad tutll.) II ,s.411 4.611 1.000 20.000 
HideJ (ug/Ll J7 2.059 1.~ 1.000 6.000 
Silver. (II9/U 17 4.812 5.042 0.200 10.000 
lint (ag/t) 17 10.412 9.461 1.000 36.000 
AllllilUl (ag/t) 11 114.106 122.532 50.000 410.000 
Stl.illl (ugfL) 17 1.176 0.728 1.000 4.(110 

llercury (agIO 17 0.200 0.000 0.200 0.200 

11 



APPENDIX 4-C. ALL-SEASON WIA STATISTICS FOR QMTEiLY WAVER COALITY DATA - TI 527.4

1973-1977 Preoperatiunal Period 1982-1986 Preoperational Period

Parameter K Mean SO Kin Ras N flean

Temerature (deg C)
Dissolved Ozygen (moIL)
pH (standard units)
Cmductivity (uMos/cu)
Alkalinity (g/L)
Turbidity (9/L0
Organic Nitrogen (g/L)
Ammonia Nitrogen (ng/t)
Mitrite*litrate Nitrogen (mg/L)
Total Phosphorus ("IL)
Dissolved P osphorus (4g/L)
Total Organic Carbon (mg/L)
Dissolved Organic Carbon (n/L)
ROD (i/L)
Total Residue (mg/L)
Dissolved Residue (g/L)
Cacium (g/L
Ragnesiu (enit)
Sodium (niL)
Potassium (/IL)
Chloride (ng/I.)
Sulfate (ag/L)
Silicon (mg/L)
Fluoride ("t/L)
Total Iron (ug/L)
Dissolved iron (uglL)
Total NKhgaese (ug/L)
Dissolved Ranganese (ug/L)
Arsenic (ug/L)
Sarim (ug/L)
lerylliut (ug/L)
Boron (ug/L)
Cadain (ug/)
Clrmiun (ug/L)
Cobalt lug/L0
Copper (ug/)
Lead (ag/L)
Nickel (ug/LL
Silver (ug/L)
Zinc (ug9L)
Aluminum (ug/L)
Selenium (ug/L)
Hercury (ug/0)

130
130
117
126
72
70
81
81
*1
81
72
73
0
1I
0
0

70
70
70
70
71
67
28
34
70
72
70
72
72
70
70
59
69
70
0

70
70
70
70
70
70
72
72

16.407
8.103
7.336

169.841
54.069
8.043
0.135
0-061
0.433
0.026
0.020
2.356

1.221

7.054 2.500 26.500
2.790 1.700 13.600
0.301 6.200 0.000

16.394 140.000 200.000
5.747 39.000 63.000
4.308 2.200 20.000
0.059 0.040 0.380
0.052 0.010 0.410
0.386 0.190 3.500
0.009 0.010 0.050
0.047 0.010 0.410
0.776 1.000 5.400

0.332 1.008 2.500

178 16.421
177 7.830
174 7.470
34 180.412
92 60.533
67 5.666
97 0.194
97 0.041
97 0.358
62 0.027
92 0.011
97 2.725
53 1.860
64 1.397
0
0

64 22.445
64 5.221
64 6.142
64 1.444
62 6.498
60 13.567
0
0

SD Kin Nag

7.304 3.000 26.400
2.462 2.900 12.400
0.326 6.700 9.000

17.823 159.000 205.000
7.970 46.000 73.000
2.502 1.100 12.000
0.107 0.040 0.620
0.026 0.010 0.210
0.359 0.020 3.500
0.013 0.010 0.050
0.004 0.010 0.030
1.494 1.200 15.000
0.907 0.800 3.500
0.384 1.000 ?.500

19.329 2.535 13.000 23.000
4.631 0.499 3.600 5.800
5.331 1.310 1.600 9.000
1.357 0.229 1.000 2.100
6.169 1.464 4.000 9.000

13.433 3.026 8.000 20.000
5.346 1.019 4.100 7.500
0.081 0.017 0.050 0.100

490.143 495.143 120.000 4200.000
68.056 41.745 30.00G 230.000
65.714 33.257 30.000 100.00
17.917 15.099 10.000 70.000
4.736 1.957 2.000 11.00

102.857 16.780 100.000 200.000
10.000 0.000 10.000 10.000
08.983 56.162 10.000 290.000

1.043 0.205 1.00 2.000
5.286 1.405 5.000 14.000

46.143 112.576 10.000 680.000
12.057 9.704 10.000 80.000
03.429 174.105 50.000 1200.000
10.000 0.000 10.000 10.000
48.714 191.697 10.000 1600.000

623.429 402.614 200.000 2300.000
1.653 1.189 1.000 10.000
0.260 0.258 0.200 1.600

3.954

0.839
1.620
0.187
1.929
2.831

65 194.000 125.310
62 28.548 20.633
61 62.984 25.010
0

65 1.323 0.664
65 40.154 30.026
65 2.692 3.513
65 44.338 18.279
65 0.295 0.503
65 1.523 0.986
0

65 13.231 14.958
61 4.426 6.206
65 2.046 1.948
65 7.598 4.254
65 20.723 47.684
65 135.846 76.524
65 1.154 0.441
65 0.202 0.012

16.000 38.000
3.700 8.400
3.800 9.100
1-00m 1.900
3.0m0 10.000
9.000 20.000

10.000 610-000
10.000 70.000
30.000 126.000

1.0m0 3.000
10.000 100.000
1.000 10.000
6.000 130.000
0.100 2.400
1.000 4.800

5.m0O 90.000
1.000 40.000
1.000 10.000
0.200 10.000
5.000 330.000

50.0 370.000
1.000 3.000
0.200 0.300
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APPEIIDII 4-C. ALl-S£ASOII SIIIIAIY STATISTICS rOil QUOTEIlY IlAf[R GlIAl.ITY DAfA - fill 527.4 

1973-1977 Preaperatiaaal Period 1982-1986 Preoperational Period 

Paraeter II !lean 51 lIin III. II lINn SO lIin III. 

TelPlrature (deg C) 130 16.407 7.054 2.500 26.500 178 16.421 7.304 3.000 26.400 
Dissolved Ol,gen (1I/l) 130 B.I03 2.790 1.700 13.600 177 7.830 2.462 2.900 12.400 
pH (staDdard uni ts) 117 7.336 0.301 6.200 B.OOO 174 7.470 0.326 6.700 9.000 
CoIISdititr (uthos/ca) 126 169.841 16.394 140.000 200.000 34 180.412 17.823 159.000 205.000 
AlbliDitr (IIIU 72 54.069 5.747 39.000 63.000 92 60.533 7.970 46.000 7l.lIOO 
Turbidit, (1V/l) 70 B.lMl 4.l88 2.200 20.000 67 5.'" 2.502 1.100 12.000 
Grllllic iii trogen (I9/U Bl 0.135 0.059 0.040 0.380 97 0.194 0.107 0.040 0.620 
AIIIIIIia iii trogea (1!I/Ll BI 0.061 0.052 0.010 0.410 97 0 .• 041 0.026 0.010 0.210 
llitrileftlitrate litrogen (mgJL) BI 0.433 0.386 0.180 3.500 97 0.358 0.359 0.020 3.500 
Tatal Pltosplloras (19/1.) 81 0.026 0.009 0.010 0.050 &2 0.027 0.013 0.010 0.050 
Dissolved l'IIospborus (./Ll 72 0.020 0.047 0.010 0.410 92 0.011 0.004 0.010 0.030 
Tatal Organic Carllaft (I9/U 7l 2.356 0.776 1.000 5.400 97 2.725 .. 494 1.200 15.000 
Dissolved Or!llllie CUllen (111M 0 53 1.B60 0.B07 O.BOO 3.500 
IOD ( .. ,ll II 1.221 0.332 1.00u 7.500 64 I.J97 0.J84 1.000 7.500 
Totll Residae ( .. /L) 0 0 
Dissolved Resiclle (./U 0 0 
CaJciu (19/t) 7D 19.329 2.535 13.000 23.000 64 22.«5 3.954 16.000 38.(8) 
Kagaesiu (I9/U 7D 4.631 0.499 3.600 5.BOO 64 5.221 0.839 3.700 B.400 
SodiUl (19/l) 7D 5.331 1.370 1.600 9.000 64 6.142 1.620 3.800 9.100 
Potassiu (./Ll 70 1.357 0.229 1.000 2.100 64 1.444 0.187 1.000 1.900 
Chloride (II/U 71 6.169 1.464 4.000 9.000 62 6.498 1.929 3.000 10.000 
SUlfate (""U 61 Il.m 3.026 8.000 20.000 60 1l.567 2.Bll 9.000 20.000 
Silicon (IVIL) 28 5.346 1.019 4.100 7.SOII 0 
Fluoride (1I/U 34 0.081 0.017 O.OSO 0.1110 0 
Tatal IrllD (1I9/L) 70 490.143 495.143 120.600 42110.000 65 194.000 125.310 10 •• 610.000 
Dissolved .raa (ug/l) 72 68.05& 41.745 30.000 230.000 62 28.548 2O.W 10.000 70.000 
Total IIIJIguese (awL) 70 65.714 33.257 30.000 IBO.OOO 61 62.984 25.010 30.000 126.0lI0 
Dissalvecl 111J19IIlese (ag/U 72 17.917 15.099 10.000 70.000 0 
Arsenic (1I9/U 72 4.736 1.957 2.000 11.000 65 1.323 0.664 1.000 3.000 
lariu (U9/ll 70 102.851 16.780 100.000 200.000 65 40.154 30.026 10.000 100.000 
aerylliUl (au/l) 70 10.000 0.000 10.000 10.000 65 2.692 3.513 LotIO 10.000 
loron (agfL) 59 88.983 56.1&2 10.000 2110.000 65 44.338 18.279 6.000 IJO.OOO 
C.dlia (agfL) 69 1.043 0.205 1.000 2 •• 65 0.295 0.503 0.100 2.400 CIt,... (119M 70 5.286 1.405 5.000 14.000 65 1.523 0.986 I.. 4.000 

, CObalt (ug/U 0 0 
Copper (ugfU 70 46.143 112.576 10.000 680.000 65 13.231 14.958 5.600 90.000 
lead (1I9/L) 70 12.057 9.704 10.000 80.000 61 4.426 6.206 1.000 40.000 

. Mielel (ugJU 70 Bl.429 174.105 50.000 1200.000 65 2.046 1.948 1.000 10.000 
Silyer (ggfU 70 10.0lI0 0.000 10.000 10.000 65 7.588 4.254 0.200 10.000 
Zinc (agJU 70 48.114 191.697 10.000 1600.000 65 20.723 47.684 5.0lI0 330.000 
AIUliDIII (1I9/U 70 623.429 402.614 200.000 2lOO.000 65 135.846 76.524 SO._ 370.000 
Seleoiu (ug/U 72 1.653 1.189 LCD! 10.000 65 1.154 0.441 1.000 3.000 
!lercur, (ugJL) 72 0.260 0.258 0.200 1.600 65 0.202 0.012 0.200 0.1OO 
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APPENDIX 4-C. ALL-SEASON SURNARY STATISTICS FOR QUARTERLY MATER QUALITY DATA - TEN 528.0

1973-1917 Preoperatimnal Period 1982-1986 Preoperational Period

Parameter N Kean so Nin Nag N Mean SD Nin, Hal

Teqmerature (deg C)
Dissolved Oxygen (Ng/L)
pH (standard units)
Conductivity (umbos/cm)
Alkalinity (mg/L)
Turbidity (mg/L)
Organic Nitrogen (Wg/L)
Amonia Nitrogen (9g/L)
Nitrite4litrate Nitrogen (mg/L
Total Phosphorus (mg/L)
Dissolved Phosphorus (me/L)
Total Organic Carbon (mg/L
Dissolved Organic Carbon (mg/L
BCD (g/L)

.Total Residue (mg/L)
Dissolved Residue (ug/L)
Calciu (mg/L)
Nagnesiu (mg/L)
Sodium (mg/L)
Potassiu (mg/L)
.Chloride (mg/I)
Sulfate (sg/L)
Silicon (Wg/O)
Fluoride (4/LI
Total Iron (ug/L)
Dissolved Iron (ug/L)
Total Nangafese (og/L)
Dissolved Nanganese (ug/L)
Arsenic (ug/L)
Barium (ug/L)
Beryllium (ug/L)
Boron (Wg/L)
Cadmium (ug/L)
Chromium (mg/L)
Cobalt (ug/L)
Copper (ug/L)
Lead (og/L)
Nickel (ug]L)
Silver (ug/L)
Zinc (og/L)
Aluminum (mg/L)
selenium (ug/L)
Nercury (ug/L)

42
42
42
42
22
0

22
22
22
22
0

22
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

16.990
7.395
7.374

174.048
52.727

0.132
0.056
0.324
0-022

2.036

7.=8 2.500 26.400
3.204 1.700 13.500
0.294 7.000 8.000

14.909 150.000 20.000
4.495 46.008 60. 00

0.114 0.050 0.600
0.043 0.010 0.200
0.072 0.230 0.450
0.006 0.010 0.030

0.302 1.400 2.900

91 16.001 7.500 3.000 26.200
91 8.018 2.516 3.440 12.410
85 7.468 0.323 6.800 8.390
17 182.412 18.090 162.0M 205.000
63 61.00 7.945 47.000 74.000
42 5.879 2.758 1-700 13.G00
64 0.212 0.112 0040 0.580
64 0.042 0.034 0.010 0.210
64 0.318 0.117 0.100 0.930
40 0.029 0.015 0-010 0.06M
60 0.011 0.004 0.010 0.030
64 2.669 0.953 1.300 6.400
36 1.931 0.008 0.800 3.300
16 1.375 0.543 1.000 3.200
0
0

17 22.371 4-958 17000 39M00
17 5.289 1.033 3.900 7.700
17 6.512 1.721 4.300 9.260
17 1.462 0.232 0.960 i.m
16 6.956 2.021 4.000 10.00M
16 14.438 3.032 10000 21000
0
0

17 251.765 234.926 10.00 M %0.000
16 21.875 24.554 10.00 90.000
17 58.941 26-231 30.000 122.000
0 .

17 1.353 0.862 1.000 4.000
17 25.882 11-757 10000 40.00
17 1.000 0 0 1.000 1.000
17 67.647 62.902 50. 000 310. 000
17 0.176 0.182 0.100 0.800
17 1.765 1.393 1.000 5.000
0

17 14.059 18.593 5.000 84.00
17 1.082 1.495 1.000 6.000
17 1.647 0.931 1.000 4.000
17 5.308 5.042 0.200 10.00I
17 19.882 41.960 5.M00 180.000
17 152.941 81.912 56.000 320.000
17 1.059 0.243 1.000 2.000
17 0.200 0.000 0.200 0.200
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APPEltDIX 4-C. ALL -SEASOII SUflllARY STATISTICS FOR IlUARTERlY IlATEIl QUAlITY DATA - TM 528.0 

1973-1917 PreoperatiooaJ Period 1982-198~ Preoperational Period 

Parueter If lean SD Nin liar If flean S9 "in /far 

Tetperature (deg C) 42 1&.990 7.l88 2.500 26.400 91 1&.001 7.500 3.000 26.200 
Dissolrecl OXrgen (I9/U 42 7.395 3.204 1.700 .13.500 91 8.018 2.516 3.440 12.410 
pH (standard units) 42 1.374 0.294 7.000 8.GOO B5 7.468 0.323 6._ 8.390 
Conductivity (Ulhos/cl) 42 174·048 14.989 150.000 200.000 17 182.412 18.090 162.000 205.000 
Alkalinity (II/L) 22 52.727 4.495 4'.000 60._ 61 61.000 7.945 47.000 74.000 
Turbidity (1!I/Ll 0 42 5.879 2.758 1.700 13.000 
Organic Nitrogen (ag/L) 22 0.132 0.114 O.OSO 0.608 &4 0.212 0.112 0.040 0.580 
AIIonia Nitrogen (II/L) 22 0.056 0.043 0.010 0.2110 &4 0.042 0.034 0.010 0.210 
Nitrite+Nitrate NItrogen (tg/l) 22 0.324 0.072 0.2JD 0.450 &4 0.318 0.117 0.180 0.930 
Total PIIOSPhorus (I9/U - 22 . 0.022 0.006 0.010 0.030 40 0.029 0.015 0~010 0.060 
Dissolved Phosphorus (I9/U 0 60 OJlll 0.004 0.010 0.030 
Total Organic carbon (lIIl) 22 2.036 0.3112 1.400 2.900 &4 2."' 0.953 1.300 &.400 
Dissolved Organic carbon (19/U 0 36 1.931 0.008 0.800 3.300 
BOD (19/U 0 16 J.37S 0.543 UIOO 3.200 
Total Residue (19/U 0 0 
DisSolved Residue (19/ll D 0 
&aldOl (1!I/l) 0 17 22.371 4.958 17.000 39.000 
IlagnesiUl (191L) 0 17 5.289 1.031 3.900 7.700 
SodiUl (19/t) 0 17 6.512 1.721 4.3011 9.200 
Potassiua· (19fL) D 17 1.462 0.232 0.9&0 1.800 
Chloride (1t/L) 0 1& 6.95& 2.021 4.000 10.000 
Sulfate (19/L) 0 16 14.438 3.032 10.000 21.000 
Silicon (19/L) 0 0 
Fluoride (19/L) 0 0 
Total Iron (ug/L) 0 17 251.765 234.926 10.000 960.000 
Dissolved lroo (ug/l)· 0 16 21.875 24.554 10.000 90.000 
Total Manganese (u9/l) 0 17 58.941 2&.231 30.000 122.000 
Dissolved ltanganese (ug/L) 0 0 
Arsenic (ugJU 0 17 1.353 0.862 1.000 4.800 
Bariu (ug/L) 0 17 25.882 11.757 10.000 40.000 
Bery lliu (ug/L) 17 1.000 0.000 1.000 1.000 
Boron (agJL) 17 67.&47 &2.902 SO.OOO 310.000 
&adliUl (ug/L) 17 0.17& 0.182 0.100 O.sOD 
CbrOliu (a9/L) 17 1.765 1.393 1.000 5.0110 
Cobalt (ugJL) 0 
Cclpper (ug/L) 17 14.OS9 18.S93 5.000 84.000 
Lead (ugJl) 17 1.882 1.495 1.000 &.000 
Nickel (ug/Ll 17 1.647 0.'31 1.000 4.000 
Silver (ug/Ll 17 5.l88 5.042 0.200 10.000 
Zinc (ugJL) , 11 19.882 41.960 5.090 180.000 
AiUlinua (uI/L) 17 152.941 81.912 50.000 320.000 
seleniUl (ug/U 17 I.OS9 0.243 1.000 2.000 
llenur, (ug/L) 17 0.2tlO 0.000 0.200 0.200 
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APPENDIX 4-C. ALL-SEASON SUIM Y STATISTICS FOR OJARTERLY HATER QUALITY DATA - TRN 529.5

1973-1977 Preoperational Period 1992-

NeMt S9 Din aIx H N en

1996 Preoperational Period

SD Din ItaxParameter 0

Temuerature (deg C)
Dissolved Oxygen (g/L)
pH (studard units)
Conductivity (UdiM/cu)
Alkalinity (m/L)
Turbidity (sg/L)
Organic Nitrogen (me/L)
Ammonia Nitrogen (mg/L)
Nitriteflitrate Nitrogen (mg/L)
Total Phosphorus (WU/L)
Dissolved Phosphorus (mg/L)
Total Organic Carbon (mg/L)
Dissolved Organic Carbon (sgIL)
BOB (mg/L)
Total Residue (a/0L)
Dissolved Residue (mulL)
Calcium (mg/L)
Nagnesiun (mg/L)
Sodium (mg/L)
Potassium (mg/Li
Chloride (eg/L)
Rulfate (mg/L)
1llicu, lmg/L)
Fluoride (W/LI
Total Iron (ug/L)
Dissolved iron (ug/L)
Total Hhnganese (ughL)
Dissolved haNganese (uO/L)
Arsenic (ug/L)
Barium (ug/L)
Beryllium (ug/L)
Boron (u09L
cami, (ug/I)
Chromium (9/L
Cobalt (ug/L)
Copper (Ug9L)
Lead (ua/L)
Nickel (ug/L)
Silver (ug/L)
Zinc (ug/L)
Aluminum (ug/L)
Selenium (ug/L)
Hercury (uWiL}

15.014
7.912
7.=

174.048
53.7

0.112
0.063
0.3V
0.024

2.032

7.511 2.500 27.000
3.337 1.600 13.500
0.265 7.000 8.000

14.324 150.008 200.000
4.151 47.000 64.000

0.045 0.050 0.280
0.026 0.010 0.110
0.105 0.230 0.570
0.008 o.1O0 0.040

0.344 1.600 2.900

135 15.769 7.601 3.0L0 27.100
135 8.094 2.755 2.600 13.m00
135 7.518 0.382 6.900 9.100

16 190.625 '17.335 162.000 205.000
77 61.208 8.315 46.000 76.000
63 5.803 2.946 1.200 14.000
86 0.189 0.099 0.010 0.410
86 0.037 0.021 0.010 0.130
96 0.322 0.113 0.020 0.850
62 0.027 0.012 0.010 0.050
77 0.012 0.004 0.010 0.030
95 2.626 1.096 1-300 10.000
55 1.907 0.732 0.600 3.100
37 1.389 0.436 1.000 2.700
0
0

40 22.767 5.619 17.0m0 40.000
40 5.400 1.295 3.900 8.700
40 6.322 1.771 4.200 9.300
40 1.449 0.216 0.970 1.800
37 6.719 2.015 4.000 10.000
37 13.946 2.798 9.008 20.000
0
0

40 230.500 174.385 10.000 70.OO
37 14.86U 14.0 10.000 o.00
40 58.950 24.863 30.000 133.000
0 .

40 1.275 0.599 L.00 3.000
40 25.500 13.388 10.000 60-.O
40 l.O0O 00600 1.000 1.000
40 78.000 144.439 50.000 940.000
40 0.147 0.101 0.100 0.500
40 1.875 1.911 l.OOO 12.080
0

40 11.625 11.729 5.000 59.008
40 2.125 2.483 1.000 14.000
40 1.775 1.702 1.000 9.000
40 5.835 4-906 0.200 1O.0m0
40 17.525 33.807 2.000 220.0-3
40 154.750 89.671 50.000 330.000
40 1.300 0.911 1.000 6.000
40 0.202 0.016 0.200 0.300
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iPP£KDIX 4-t. AlL-SEASGJI SlBlAIY STAfiSTlCS FOR QUARTERLY IrATER QUALITY DATA - TRtI 529.5 

1973-1977 Preoperatiaaal Period 1982-1986 Preoperational Period 

par_ter ,. IfeaII SD llin 1111 II Ileal SO lin llal 

TeIPI!rature (deg C) 42 15.814 7.511 2.500 27.Il00 135 15.769 7.601 l.OOO 27.100 
Dissolved Ol,gen (IIfL) 42 7.912 3.331 1.600 ll.500 135 8.094 2.755 2.600 11.800 
pH (sbldard units) 42 7.388 0.265 7.000 8.Il00 135 7.518 0.382 6.900 9.100 
eon8tivity (IIIhos/CI' 42 174.048 14.324 150.000 200.0lI0 16 180.Q5 . 17.llS JQ.OOO 205.000 
Alkalinity (,gIL) 22 Sl.m 4.151 47.000 64._ 71 61.208 8.l1S 46.00II 76.Il00 
Turbidit, ltg/L' 0 6J 5.BOl 2.9" 1.200 14.000 
Organic IIi trogeo (II9/L) 22 0.112 0.045 D.me 0.280 86 0.189 0.099 0.010 0.480 
AIIDIIia iii trogeo (III/L) 22 0.063 0.026 0.010 O.UO 86 0.037 0.021 0.010 0.130 
litrite+Nitrate Nitrogea (I9fL) 22 0.351 0.105 0.230 0.570 86 0.322 O.l1l 0.020 0.850 
Total Phosphorus (II/LJ 22 0.024 0.008 O.OJO 0.040 62 0.027 0.012 0.010 0.050 
Dissolved pflospfIorus (19/Ll 0 77 0.012 0.004 0.010 O.OJO 
Total Organic carbon (II/L) 22 2.032 0.344 1.600 2.900 B5 2.626 1.096 1.300 10.000 
Dissolved Organic Carbon (19/1.) 0 55 1.907 0.732 0.600 3.100 
BOD (19/Ll 0 37 1.389 0.436 1.000 2.700 
Tatal Residue (ag/U 0 0 
DissolVed Residae (I!I/l.) 0 0 
calc:iUl (.g/U 48 22.767 5.619 17 .000 40.000 
liagnesilll (19/L) 40 5.400 1.295 3.900 8.700 
SodiUl (19/L) 40 6.322 1.771 4.200 9.300 
PotassiUl (19/L1 40 1.449 0.216 0.970 1.800 
CIIloride (II/U 37 6.719 2.015 4.00II 10.000 
Ittlfate (11M 37 13.946 2.798 9.000 20.000 
'JlitGII (19/L) 0 
Fluoride (IIfU 0 7OIf:. Total Iron (ugJU 40 230.500 174.385 10.000 
Dissolved Ir. (ugJL) 31 14~86S 14.068 10.000 110. lIDO 
Total llanganese (ug/LJ 40 58.950 24.863 30.000 133.000 
Dissolved llanganese (ug/L) 0 
Arseoic (Ug/lJ 40 1.275 0.599 1.000 1.000 
lariUl (ut/U 40 25.500 ll.l88 10.000 60.000 
Ber,lliua (ug/U 40 UDI 0.000 1.000 1.000 
lar. (ullL) 4D 78.000 144.439 SO.OOO 940.000 
cadllia (uglU 40 0.147 0.101 0.100 0.500 
CIIrOliu (ggJU 40 1.875 1.911 LOGO 12.000 
cabalt (ug/lJ 0 
Capper (1I9/L) 40 11.625 11.729 5.000 59.000 
Lead (ugJL) 40 2.125 2.483 1.000 J4.000 
lIickel (ugJL) 40 1.775 1.702 1.000 9.000 
Silver (ugJL) 48 S.BlS 4.90£ 0.200 10.000 
Zinc (ug/L) . 40 17.525 33.807 2.000 220.000 
AIUlina (ug/L) 40 154.750 89.671 SO.OOO 330.000 
Seleniu (ug/L) 0 40 1.. 0.911 1.000 6.000 
!tereur, (ug/Ll 0 40 0.202 0.016 0.200 O.JOO 
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APiPENIX 4-C. ALL-SEASON S0NUARY STATISTICS FOR UARITERLY VAJER MUATY DATA - TN 529.9

1973-1977 Preoperational Period 1982-1986 Preoperational Period

Parameter N Than SD , hin Nas N mean SD Hin Kai

Temperature (deg C)
Dissolved Ozygen (gaL)
poi (standard units)
Conductivity (Ulaosica)
Alkalinity (I/L)
Turbidity (9g/L0
Organic Nitogen (WU/L)
Amonia Nitrogen (m/L)
Nitritelitrate Nitrogen ug/it)
Total Phosphorus (malL)
Dissolved Phosphbrus (mg/L)
Total Organic Carbon (m/Il)
Dissolved Organic Carbon (mg/L)
300 (mg/I
Total Residue (mg/eL
Dissolved Residue (Lg/L)
Calcium (Wt)1
Nagnesium (mgI)
Sodium (K/LI
Potassiu (Mg/L)
Chloride (mg/L)
Sulfate (mg/I)
Silicon (mg/L0
Fluoride (eg/0L
Total Iron (ug/LI
Dissolved Iron (ug/L)
Total Nanganese (ug/L)
Dissolved Nanganese (mg/L)
Arsenic (ug/L)
Bariua (ne/L)
Beryllium (ug/L)
loran (mg/I)
Cadmium (Wg/)
chromium (UlG/)
Cobalt (WgI)
Copper (ug/LI
Lead lug/L)
Nickel. (g/L
Silver (ug/L)
Zinc (ug/LI
Aluminu lug/L)

(nel t4L0
Hercury (ug/L)

280
275
61
62
63
99
66

64

37
35
0

39
0
2

61
61
62
62
6ý

25
59
65
59
65
38
38
37
36
34
37

31

37
37
37
37
38
38

16.92i
7.832
7.375161.56

52.952
9.899

0.161
0.O6O
0.362
0.026
0.019
2.260

1.492

95.000
19.951
4.554
6.031
1.389
6.905

12.994
5.352
0.8097

6.917
2.277
0.402

33.2
9.764
8.28
O.M
0.03

0.121
0.010
0.021
0.671

0.872

7.071
3.030
0.590
5.839
0.276
3.971
2.960
0.825
0.019

2.000 27.500
2.800 17.300
6.300 8.900

97.000 320.0o0
4.00w C2.oo
i.6m 40.000
0.040 0.4,5
0.010 0.230
0.110 0.790
0.010 0.050
0.010 0.130
1.200 4.700

1.000 5.800

9o.000 100.000
0.000 24.000
2.700 5.600
2.Uo 50.000
0.900 2.200
4.00m 35.000
3.000 20.000
4.100 7.200
0.040 0.100

177 17.713
101 6.761
20 7.525
1 167.000
7 62.143
9 6.5317

9 0.107
9 0.034
9 0.306
9 0.026
8 0.011
9 2.478
8 2.025
1 1.300
0
0
1 22.m0O
1 5.500
1 4.100
1 1.400
1 5.000
0
0

I 130.000
1 50.000
0
0
1 1.000
1 100.000
1 10.000
1 8.000
1 0.100
! 2.000
0
I 40.W00
0
I I.m00
1 10.000
1 10.000
1 100.000
1 1.000
1 0.200

6.895
2.489
0.258

7.690
3.812
0.083
0.020
0.091
0.010
0.004
0.694
0.835

3.000 26.600
2.100 13.200
7.100 8.360

167.000 167.000
49.000 74.000
2.0O0 13.000
0.030 0.340
0.020 0.080
0.160 0.40
0.010 0.040
0.010 0.020
1.500 3.500
0.900 3.100
1.300 1.300

22.000
5.500
4.100
1.400
5.000

22.000
5.500
4.100
1.400
5.000

462.462 342.222 120.000 2500.000
65.769 33.982 10.000 170.000
M4.923 34.826 20.060 160.000
22.895 20.913 1O.0m0 90.000
4.474 1.871 2.000 10.000

100.000 0.000 100.000 100.090
10.000 0.000 10.000 10.000

205.082 298.797 20.D0 1000.000
1.946 2.248 1.000 13.000
5.919 5.590 5.000 39.000
$.000 0.CO 5.000 5.000

26.216 33.365 10.000 190.000
15.324 20.927 10.000 130.000
61.081 45.934 50.000 290.000
10.00m 0.000 10.000 10.000
21.081 27.262 10.000 170.000

578.373 376.021 200.000 1900.000
1.579 0.642 1.G00 4.000
0.239 0.160 0.200 1.000

130.000 130.000
50.000 50.000

100o 1.000
100.000 100.000
10.000 10.000
8.000 8.000
0.100 0.100
2.000 2.000

40.000 40.000

1.000 1.000
10.000 10m000
10.000 10.000

100.000 100.000
1.000 1.000
0.200 0.200
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APPEIIDIX 4-e. All-SEASGII S8A1Y STATISTICS FOR _UY YAlER OUAI.ITY DATA - Tilt 529.9 

1913-1911 Preoperational Period 1982-1986 PrecrperatiGllal Period 

Par.ter .. llean 50 "in 1111 M llean 5D "in lIu 

Taperature (deg C) 280 16.m 6.917 2.Il00 27 •• 111 17.713 6.895 3.000 26.600 
Dissol.ed OlyteD (lilt) 275 7.832 2.211 2.400 17.300 181 6.761 2.489 2.100 13.200 
pH (standard units) 61 7.375 0.402 6.JOO ;UOO 20 7.525 0.258 7.100 8.360 
Conducti,ity (Qlhosjc.) 62 l'I.~ ll.928 97.000 320 •• 1 167.Il00 167.Il00 167.000 
Alkalinity (IIIL) 63 52.952 9.764 4.CD) 1Ii.1Io 7 62.143 7.690 49.Il00 74.000 
Turbidity (IIIL) 89 9.898 8.328 1.Il00 40 •• 8 6.537 3.812 2.100 13 •• 
Organic Nitrogen (lilt) " 0.16. 0.,* O.iMfi 0.450 9 0.187 0.c18l 0.030 0.340 
UIonia Nitrogen (IIIU " 0.060 0.038 0.010 0.2lD 9 0.034 0.020 0.020 0.080 
litritetllitrale lliti'ogen './t) 64 0.362 0.121 0.110 0.790 9 0.3U6 0.091 0.160 0.460 
Total Phospllorus (lilt) 66 0.02& 0.010 0.010 0.050 9 0.026 0.010 0.010 0.040 
Dissolved Ph_aros (lIIl) 37 0.018 0.021 0~010 0.1l0 8 0.011 0.004 0.010 0.020 
Total Orginic CaiIion (II/l) 35 2.260 0.671 1.200 4.700 9 2.478 0.694 1.500 3.500 
Dissolved Organic carbon 'tgJL) 0 8 2.025 0.835 0.900 3.100 
BOD (./U 19 1.492 0.872 1.000 5.800 1 1.300 1.300 1.300 
Total lesi_e (l9/l) 0 0 
Dissolved Resicme (IUM 2 95.000 7.071 90.000 100.000 0 
caltiu ("/U 61 18.951 3.030 8.000 24.000 1 22.000 22.000 22~1IOO 
IIIgnesilii (1I/L1 61 4.554 0.598 2.7110 5.600 1 5.SOO 5.500 5.500 
Sediu (IIIU 62 6.031 5.838 2.300 50.000 1 4.100 4.100 4.100 
Potassiu (lilt) 62 1.389 0.216 0.900 2.200 1 1.400 1.400 1.400 
eIIlor ide (I!J!L) 6:S 6. 90S 3.971 4.000 35._ 1 5~OOO 5.000 5.000 
Sulfate (ig/L) 63 12.984 2.860 3.Il00 20.000 0 
SilitOll (tgJU 25 5.352 0.825 4.100 7.200 0 
Fluoride (ifIll 59 0.087 0.019 0.040 0.1110 0 
Total Irao (u9/L)" 65 462.462 342.222 120.000 2500.000 I 130.000 IlD •• 130.000 
Dissolyed Iron (ug/L) 18 ~.189 33.982 10.000 170.000 I 50.000 50.000 50._ 
T ltal IIInganese (II9/U 65 64.923 .14.826 20.000 160._ 0 
Dissolved IlangaDese (ugfL) 38 22.895 20.913 10.000 90.000 0 . 
Arsenic (ug/L) 38 4.474 1.871 2.0lI0 10.000 1 I.Goo I.GOO 1._ 
lariu (UI/LJ 37 100.000 0.000 100.000 100.000 1 1110.000 100.000 100.000 
lerylliua (ugJL) 36 10.000 0.000 10 •• 10.000 1 10.Il00 10.GOO 10.000 
loron (ugJU J4 205.882 298.197 20.000 1000 .• I 8.000 8.000 8.000 
C._illl (uiM 37 1.946 2.248 1.000 13.000 J 0.100 0.100 0.100 
CIlr.iUl (OO/) JI ~.91' 5.~90 ~.OOO 39.000 I 2.000 2.000 2.000 
CDbiJt (alft) 4 ).Il00 0.000 ).000 5.000 0 

~r (UIJL) JI 26.216 33.36l 10.000 190.000 I 40.080 40.000 40.000 
Lead hltlL) 31 15.324 211.921 10.000 130.000 0 

Mitkel· (ug/L 37 61.081 45.934 50.000 290.000 1 1.000 1.000 1.000 
Silver (ugfU 37 10.000 0.000 10.000 10.000 1 10.000 10.000 10.000 
Zinc (ugJU 37 21.081 27.U2 10.000 170.000 1 10.000 10.000 10.000 
AlwlID (ugJt) 37 578.378 37&.021 200.000 1800.GOO 1 100.000 100.0lI0 100.000 
SWJUI (uglL) 38 1.579 0.642 1.000 4.- 1 1.000 1.000 1.Il00 
llereur, (ugJL) 38 0.239 0.160 0.200 1.000 1 0.200 0.200 0.200 
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APPENDIX 4-C. ALl-SEASON SU1lAlY STATISTICS FOR MUARTERLT DATER QUALITY DATA - TiN 532.1

1973-1977 Preoperational Period 1992 1986 Preoperational Period

Parameter N Mean So Hin Kai N Mean

Temperature (deg W)
Dissolved Oxygen (4g/1)
PH (standard units)
Conductivity (umhoslcm)
Alkalinity (mg/L)
Turbidity (mg/i)
Organic Nitrogen (eg/L)
Anonia Nitrogen (mg/L)
Nitrite+Nitrate Nitrogen (ne/l)
Total Phosphorus (eg/L)
Dissolved Phosphorus (mg/l)
lotal Organic Carbon (ng/L)
Dissolved Organic Carbon (ng/L)
nOD (mg/L)
Total Residue (mg/L)
Dissolved Residue (mg/L)
Calcium (mg/0)
Haanesiun (/it)
Sodium (mo/L)
Potassium (eg/L)
Chloride (eg/L)
Sulfate (mg/l)
Silicon (ag/E)
Fluoride (mg/l)
Total Iron (ug/L)
Dissolved Iron (ug/L)
Total Manganese (ug/L)
Dissolved Manganese (ugN.)
Arsenic (uglt)
Barium (ug/L)
Beryllium (uglL)
Boron (ug/L)
Cadmium (ug/L1
Chromium (ug/L)
Cobalt (ug/L)
Copper (ugNl.)
Lead WUAit)
Nickel (ugt)
Silver (ug/L)
Zinc (ug/L)
Aluminum (ug/L)
Selenium (ug/i)
Mercury (ug/L)

1%
210
143
143
25
0

25
25
25
25
0

25
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
n
0
0
0
0
0
0
0
0

16.921
7.751
7.566

173.497
54.080

0.127
0.048
0.320
0.026

2.104

7.301 2.500 27.800
3.163 1.000 13.100
0.413 6.800 8.500

13.700 130.800 200.000
4.672 46.000 66.000

0.033 0.070 0.210
0.048 0.010 0.210
0.134 0.130 0.550
0.010 0.010 0.050

0.339 1.610 3.100

315 17.559
315 9.097
315 7.757

64 175.547
60 61.300
35 5.100
63 0.275
63 0.027
63 0.242
39 0.032
59 0.013
63 2.016
i5 2.011
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

SD Min Max

7.640 2.800 29.100
3.103 0.200 12.600
0.800 3.000 10.600

14.798 147.000 200.-00
7.973 47.000 74.000
3.480 1.400 14.000
0.126 0.110 0.650
0.021 0.010 0.140
0.153 0.010 0.480
0.015 0.010 0.00
0.000 0.010 0.070
0.,135 I-.o00 5.00
0.845 0.900 3.400
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APPElIDIX 4-C. AlJ-SfASOlt SUIIIIARY STATISTICS FOR ClUARlIllY lATER QUALITY DATA - Till 532.1 

1973··1971 Preoperational Period 19821986 Preoperational Period 

Par_ter II Rein 51 "in Ral II !lean SD "in 1111 

Tl!IPerature (deg C) 196 16.921 7.301 2.500 27.Il00 315 17.559 7.640 2.800 29.100 
Dissolved Ox,gen (tg/L) 2110 7.751 3.163 1.000 13.100 315 8.097 3.103 0.200 12.600 
pH (staDdard units) 143 7.5£6 0.413 6. BOO 8.500 315 7.757 0.800 3.000 10.600 
Ccmduttivit, (lIIhos/Cl) 143 173.497 13.700 130.000 200.000 64 175.547 14.798 147.000 200.000 
Alkalinity (II/L) 25 54.080 4.672 46.000 66.000 60 61.300 7.973 47.000 74.000 
Turbidity (agJL) 0 3S 5.100 3.480 1.400 14.000 
Organic Nitrogen (l9fL) 25 0.127 0.033 0.070 0.210 63 O.27~ 0.126 0.110 O.6S0 
ADonia Ii trogeo (tg/L) 25 0.048 0.048 0.010 0.210 6J 0.027 0.021 0.010 0.140 
IlitritetMitrate Nitrogen (19/L) 25 0.320 0.134 0.130 0.550 63 0.242 0.153 0.010 0.4110 
Total Pbospborus (19M 25 0.026 0.010 0.010 0.050 39 0.03? 0.015 0.010 0.000 
Dissolved PhosphDrus (19/l) 0 59 O.Ol.S 0.000 0.010 0.070 
lolal Organic Carbon (I9fL) 25 '.104 D.JJ8 1.600 .1.100 6.1 2.816 O.IIJ:' LIDO !i.JOO 
Dissolved Organic carbon (19/L) 0 J5 '.011 0.84:' 0.900 uno 
BOD (II/L) 0 0 
Total Residue (II/L) 0 0 
Dissolved Residue (II/L) 0 0 
calciUl (ag/L) 0 0 
Ra!lllesiUl (ag/U 0 0 
SodiUl (l9fl) 0 0 
PotassiOi (ag/L) 0 0 
Chloride (ag/l) 0 0 
SUlfate (19JL) 0 0 
Silicon (l9/l) 0 0 
Fluoride (ag/l) 0 0 
Total Iron (ug/L) 0 0 
Dissolved Iron (ugfL) 0 0 
Total IIlnganese (ug/L) 0 0 
Dissolved llanganese (U9/1.) 0 
Arsenic (ug/L) 0 
Blr iUl (ug/L) 0 
BerylliUl (ug/l) 0 
Boron (ug/L) 0 

. CaWUI (u9/L) 0 
ChrOliUl (ug/U 0 
cabalt (ug/U n 
Capper (11911.) 0 
lead (ull/t) 0 
lIidel (uII/l) 0 
SUrer (ullL) 0 
Zinc (uwL) 0 
AIUlinUi (ug/L) 0 
SeleniUl (u9/L) 0 
llercur, (ug/L) 0 
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AH'EIIDIX 4-0. SEASONAL SRUlIARY STATISTICS FOR QUARTERLY HATER UMALITY DATA - HINTER, TR1 496.5

1973-1977 Preoperational Period 1982-1986 Preoperatioal Period

Parameter N wean So Rio Nag N Kean SD "in Nai

Temperature (deg C)
Dissolved Oxygen (mgi)
pH (standard units)
Conductivity (umhos/cm)
Alkalinity (egfL)
Turbidity (@IL)
Organic Nitrogen (g/tL)
Ammonia Nitrogen (w/L)
Nitriteaflitrate Nitrogen (soiL)
Total Phosphorus (Ig/I)
Dissolved Phosphorus (mg/L)
Total Organic Carbon (agiL)
Dissolved Organic Carbon (mg/L)
ROD (mg1L)
Total Residue (mg/L)
Dissolved Residue (tg/L)
Calcium (ag/L)
Magnesium (ai/L)
Sodium (mglL)
Potassium (sg/L)
Chloride (agtL)
Sulfate (wgl)
Silicon (49/
Fluoride (4iL/
Total Iron (ug/L)
Dissolved Iron (ugL)
Iotal )angaese lug/L)
Dissolved Manganese (uglL)
Arsenic (uglL)
Barium (ugiL)
Beryllium (ug/L)
Boron (ug/L)
Cadmium (ugJL)
Chromium (wg/)
Cobalt (ug/L)
Copper (ug0L)
Lead (ugtL)
Nickel (ugtL)
Silver uW/O)
Zinc (g/t)
Aluminum (ug/ti
Selenium (ug/L)
Nercury (ug/L)

6.271
11.108
7.406

191-.67
55.200

0.080
0.027
0.467
0.027

2.600

2.701 1.500 8.600
2.285 4.600 13.200
0.503 6.600 8.m0

10.432 170.000 200.000
7.155 50.000 64.000

0.000 0.080 0.080
0.012 0.020 0.040
0.006 0.460 0.470
0.006 0.020 0.030

1.127 1.900 3.900

21
22
22
0

16
12
16
16
16
12
16
16
12
0
0

5.948
11.623
7.523

55.688
22.075
0.214
0.039
0.411
0.053
0.015
3.169
2.392

1.916
1.215
0.519

8.739
21.963
0.121
0.014
0.02J
0.031
0.005
1.839
1.49

3.000
9.400
6.400

44.000
6.400
0.040
0.020
0.390
0.030
0.010
1.300
1.000

7.700
13.000
8.100

68.M
55.080

0.410
0.060
0.440
0.110
0.020
7.000
U.00
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APPENDIX 4-D. SEASONAL SURRAI' STATISTICS fOR GUARTEILYIATER QUAlITY DATA - WINJEI, Tift 496.5 

Parutter 

TeIPI!rature (deg C) 
Dissolved Olygen (l9fl) 
pH (standard oi ts) 
Conductivity lUlbos/cl) 
Allalinity (l9fl) 
Turbidity hlg/L) 
Organic Nitrogen (ag/l) 
Anania iii trageo (I9fU 
Mitrite+Mitrate Nitrogen (sg/l) 
Total PbGSPborus (I9/U 
Dissolved Phosphorus (egJU 
Total Organic Carbon (ag/L) 
Dissolved Organic Carbon (lIIl) 
800 (19/L) 
Total Residue (19/Ll 
Dissolved Residue (ag/lJ 
&aldUi (1fJ/U 
Ra!lllesiUl (1fJ/U 
SodiUI (19/Ll 
PotassiUJ (1l/U 
Chlor ide (1g/Ll 
SUlfate (1g/U 
Silicon (1g/Ll 
FJuoride (19/L) 
Total Iron (ug/l) 
Dissolyed Iron (ug/l) 

It 

24 
24 
18 
18 
5 
0 
3 
3 
.J 
J 
0 
1 

Jotal ftlngaaese lug/L) 0 
Dissolved Ranganese (ug/L) 0 
Arsenic (ug/L) 0 
B.riUl (ug/l) 0 
lerylliUJ (ug/l) 0 
loran (ug/l) 0 
Cadaiu (ugfLl 0 
CIIrniUl CuglU 0 
Cobalt (ugfl) 0 
Copper (ug/l) 0 
Lead (U9/L) 0 
Mickel (ug/U 0 
Silver (ut/l) 0 
line (ugJl) 0 
AluonUl (ug/L) 0 
SeleaiUl (ug/l) 0 
Rercury (ug/l) 0 

1973-1977 Preoperational Period 

llean SO lIin llal 

6.211 2.701 1.500 8.600 
11.108 2.285 4.600 13.200 
7.406 0.503 6.~ 8."" 

181.667 10.432 170.000 200.000 
55.200 7.155 SO.OOO 64.000 

0.080 0.000 0.080 0.080 
0.027 0.012 0.020 0.040 
0.461 0.006 0.460 0.410 
0.027 8.006 0.020 O.OJD 

2.600 1.127 1.900 3.900 

51 

1982-1986 Preaperatioal Period 

If !lean 51) lIin llal 

21 5.9t8 1.916 3.000 7.7110 
22 11.623 1.215 9.400 13.000 
22 7.523 0.519 6.480 8.100 
0 

16 55.688 8.739 44.000 68.0lI0 
12 22.875 21.963 6.400 55.000 
16 0.214 0.121 0.040 0.410 
16 0.039 0.014 0.020 0.060 
16 0.411 O.02J 0.380 0.440 
12 0.053 O.OJ! 0.030 O.UO 
16 0.015 0.0IlS 0.010 0.020 
16 3.169 Lim 1.300 7.000 
12 2.392 1.499 1.000 t."" 
0 
0 
0 
0 
0 



APPENDIX 4-0. SEASONAL SUhRY STATISTICS FOR QUARTERLY VATER IUALITY DATA - SPRING, TMH 496.5

1973-197n Preoperatioual Period 1992-1986 Preoperatioal Period

Parameter N ban S0 Nin Na: N Han

Temperature (deg C)
Dissolved Oxygen (4g/0)
pH (standard units)
Conductivity (uhos/ca)
Alkalinity (tIL)
Turbidity (mg/L)
Organic Nitrogen (ug/L)
Amonia Nitrogen (g/IL)
Nitrite+Nitrate Nitrogen (mg/L)
Total Phosphorus (g/IL)
Dissolved Phosphorus (mIL)
Total Organic Carbon (mg/t)
Dissolved Organic Carbon (mg/L)
8o0 (/lL)
Total Residue (69/L)
Dissolved Residue (@elL)
Calcium (mg/t)
Magnesiu (g/L)
Sodium (mg/e)
Potassium (mg/)
Chloride (4e/L)
Sulfate (ig/L)
Silicon (mg/0)
Fluoride (mg/L)
Total Iran (ug/L)
Dissolved Iron (uelL)
Total Manganese (ug/L)
Dissolved Manganese (W/lL)
Arsenic (ug/L)
Barium (ugo)
Beryllium (ug/L)
Boron (ug/L)
Caduium (ug/L)
Chromium (ug/L)
Cobalt (ug/L)
Copper (ug/I)
Lead (ugL)
Nickel (ug/L)
Silver (u01I0
Zinc (ug/L)
Aluminum (ug/L)
Selenium (og/L)
Mercury (ug/L)

25
25
19
19
6
0
6
6
6
6
0
6
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

18.416
7.696
7.158

155.263
52.667

0.0m8
0.077
0.318
0.025

1.950

1.424 17.200 21.200
0.814 6.300 9.000
0.061 M.O 7.200
7.723 140.000 160.008

11.396 41.000 68.000

0.040 0.040 0.140
0.014 0.060 0.100
0.083 0.230 0.400
0.005 0.020 0.030

0.622 11200 2.700

24 18.933
24 8.700
24 7.487
7 155.000

16 54.813
8 6.462

16 0.155
16 0.046
16 0.240
12 0.027
12 0.010
16 2.637
8 2.175
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

SD Kin Ma:

1.688 16.100 23.600
1.561 4-800 10.400
0.471 6.900 8.300
5.000 150.000 160.080
5.764 45.000 65.000
1.464 4.300 8.500
0.076 0.030 0.250
0.020 0.020 0.070
0.102 0.130 0.400
0.012 0.010 0.040
0.000 0.010 0.010
0.856 1.900 5200
0-417 1.800 2.700

52

APfEIIDIX 4-D. ~ SUllllARY STATISTICS FOR QUAlTERlY IATElIlIlALITY DATA - SPlllii t Till 496.5 

1913-1'77 Preoperational Period 1982-1986 PreaperatioaJ Period 

Par.ter II llean SD liD 1111 II IIeaa SD lin 1111 

Taperature hleg C) 25 18.416 1.424 17.200 21.200 24 18.9ll 1.688 16.100 23.600 
Dissolved Ol,gen (eg/L) 25 7.6" 0.814 6.300 9.000 24 8.700 1.561 4.800 10.400 
pH (standard uni ts) 19 1.158 0.061 7.000 7.200 24 7.487 0.471 6.900 B.3OO 
CaftdUctivit, (uIhos/cl) 19 155.263 7.723 140.000 160.000 7 155.000 5.000 150.000 160.000 
Al.alinit, (19/L) 6 52.667 11.396 41.000 68.000 16 54.813 5.764 45.000 65.000 
Turbidi tf tl9fL) 0 8 6.U2 1.464 4.300 8.500 
Organic lIitrogen (I9fL) 6 0.088 0.040 0.040 0.140 16 O.ISS 0.076 0.030 0.250 
AIIonia Nitrogen (19/L) 6 0.077 O.OIt 0.060 0.100 16 0.046 0.020 0.020 0.070 
lIitritetMitrate Nitrogen (IIIL) 6 0.31B 0.083 0.230 0.400 16 0.240 0.102 0.130 0.400 
Total Phosphorus (19/U 6 0.025 0.005 0.020 0.030 12 0.027 0.012 0.010 0.040 
Dissolved Phosphorus (19/t) 0 12 0.010 0.000 0.010 0.010 
Total Organic carbon (19/l) 6 1.956 0.622 1.200 2.700 16 2.637 0.856 ·1.900 5.200 
Dissolved Organic carbon (19/L) 0 B 2.175 0.417 1.800 2.700 
BOD (19/U 0 0 
Total Residue (19/U 0 0 
Dissolved Residue (19/L) 0 0 
calciUl (19/L) 0 0 
IIIgnesiUl (1lI/L) 0 0 
Sodiu (19/U 0 0 
PolassiUl (1lI/L) 0 0 
Chloride (1g/L) 0 
sulfate II9/LJ 0 
Silicon (19/L) 0 
Fluor ide (1I9/L) 0 
Total Iron (gg/l) 0 
Dissolved Iron (U9/l) 0 
Total llanganese (ag/L) 0 
Dissolved lfanganese (ug/L) (J 

Arsenic (ag/LJ 0 
BariUl (Ug/l) 0 
Ber,lliUl (ag/L) 0 
Boron (ug/L) 0 
cadliUl (Ug/LJ 0 
&tIr.iUl (ug/l) 0 0 
Cobalt (ag/l) 0 0 
CGlJper (atlL) II 0 
lead (ag/L) 0 0 
lIide! (ag/U 0 0 
Silver (uI/L) 0 0 
Zinc (ug/L) 0 0 
AIUling (ag/L) 0 0 
SeleniUl (al/L) 0 0 
llerear, lag/l) 0 0 
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APPENDIX 4-0. SEASONAL ShARY STATISTICS FOR OUARTERLT MATER QUALITY DATA - SWIER, TIR 4%.5

1973-1977 Preoperational Period 199-1986 Preoperatioal Period

Parameter N Nae so Hin Nag N Kean SD "in Na

Teperature (deg C)
Dissolved Oxygen (mg/L)
pH (standard units)
Conductivity (umbos/cm)
Alkalinity (mg/L)
Turbidity (mg/I)
Organic Nitrogen (mg/Lt
Ammia Nitrogen (mg/L)
Nitriteffitrate Nitrogen (/IL)
Total Phosphorus (g/L)
Dissolved Phosphorus (mgiL)
Total Organic Carbon (sg/L)
Dissolved Organic Carbon (Kilt)
BOO (Ku/L)
Total Residue (mg/L)
Dissolved Residue (g/IL)
Calcium (KgiL)
Nagnesium (Wg/L)
Sodium (e/L)
Potassium (ig/L)
Chloride (mg/L)
Sulfate (@g/I)
Silicon (ig/L)
Fluoride (mg/u)
Total Iron (uW/I)
Dissolved Iron (ug/IL)
Total Ranguese (ug/L)
Dissolved Nanganese (ug/L)
Arsenic (ug/I)
Barium (ug/L)
Beryllium (ug/IL)
Boron (ug/L)
Cadmium (ug/L)
Chromium (ug/L)
Cobalt (up/L)
Copper (ug/L)
Lead (ug/L)
Nickel (up/L)
Silver (ug/L)
Zinc (ug/L)
Aluminum (mg/l)
Selenium (u6/)
Mercury (Wg/O)

39
39
22
22
11
0

10
10
10
10
0

10
0
0
0
0
0
0
0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
1
0
1
0
1
0
1
0
0
0

24.733
5.-32
7.127

173.182
49.182

0.249
0.090
0.311
0.024

3.000

1.168
1.709
0.094
9-455
6.416

0.405
0.120
0.024
0.010

2.859

22.500, 27.000
1.500 8.800
7.000 7.400

160.000 180.000
35.000 60.000

0.090 1.400
0.040 0.430
0.290 0.350
0.010 0.0640

1.400 11.000

22
22
22
6

16
8

16
16
16
8

16
16
8
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

25.705
5.109
7.141

168.333
63.563
4.275
0.189
0.051
0.234
0.019
0.010
2.900
2.212

0.463
0.589
0.274
3.559
5.176
1.200
0.083
0.011
0.021
0.010
0.000
0.58B
0.589

25.100
3.800
6.700

163.000
58.000
3.200
0.058
0.040
0.260
0.010
0.010
1.960
1.500

26.800
5.700
7.900

172.000
81.000
6.600
0.400
0.000
0.290
0.040
0.010
3.500
3.000

690.600

100.000

690.000

100.000 100.000

5.000

10.000

50.000

10.-00

5.000 5.030

10.000 10.100

50.000 50.000

10.000 10.000

APPEllDIX 4-). SEASGMAl· SUllllARY STATISTICS FOR GIMITEl.Y IlATER CItJAlITY DATA - SUlDlER. rill 4%.5 

1973-1977 Preoperational Period 1982--198& Preoperalioal Period 

Para_ler II llean SD Hin 1111 II !lean SD "in 1111 

Tl!IP!rature (deg C) 39 24.733 1.168 22.500 27.000 22 25.795 0.463 25.100 26.800 
Dissolved Olygen (I9fL) 39 5.362 1.709 1.500 8.Il00 22 5.109 0.589 3.800 5.700 
pit (standard units) 22 1.127 0.094 7.000 7.400 22 1.141 0.274 6.700 1.900 
Conductivity (Ulhos/cl) 22 173.182 9.455 160.000 180.000 , 168.333 l.SS9 163.000 172.000 
Alkalinity (II/L) 11 49.182 6.416 35.1100 60.000 16 63.563 S.176 58.000 81.000 
Tarbidity (19/L) 0 8 4.275 1.200 3.200 6.600 
Organic lIitrogen (I9fL) 10 0.249 0.405 0.1)90 1.400 16 0.189 0.083 0.050 0.400 
~ia Nitrogen (19/L) 10 0.090 0.120 0.040 0.430 16 0.951 0.011 0.040 0.080 
Kitritetllitrate lIitrogen (tg/L) 10 0.311 0.024 0.290 0.350 16 0.234 0.021 0.200 0.280 
Total Phosphorus (1l/U 10 0.024 0.010 0.010 0.040 8 0.019 0.010 0.010 0.040 
Dissolved Phosphorus (1t/Ll 0 16 0.010 0.000 0.010 0.010 

. Total Organic carbon (19/L) 10 3.000 2.859 1.400 11.000 16 2.900 0.588 1.900 3.500 
Dissolved Organic carbOn ("ILl 0 8 2.212 0.589 1.500 3.000 
BOD (1IIL1 0 0 
Total Residue (19/L) 0 0 
Dissolved Residue (1t/L) 0 0 
&aIda. (1l/U 0 0 
llagnesiua (19M 0 0 
Sodiua (1l/LI 0 
Potassiua (1I91Ll 0 
dlloride (1I9/L1 0 
SUlfate (ag/Ll 0 
Silicon (1t/Ll 0 
Fluoride (II9/U 0 
Tolli Iron (ogfL) 1 690.600 690.000 690.000 
Dissolved Iron (ug/L) 0 
Total Manganese (ulll) 1 100.000 100.000 100.000 
Dissolved IIIIlganese (ug/L) 0 
Arseoic (ugJL). 

, 
0 

lariUl (II9/L) 0 
8eryiliOl (ug/L) 0 

. Boron (ugfL) 0 0 
cacililll (uI/L) 0 0 
dlrllliUl (ugfl) 1 5.000 5.000 5.000 0 
Cobalt (utiLI 0 0 
Copper (ug/U 1 10.000 10.000 10._ 0 
lead (ug/L) 0 0 
lIickel (ugJU 1 50.000 50.000 50._ 0 
Silver (ug/Ll 0 0 
Zinc' (u!J/L) 1 10.0lI0 10.000 10.000 0 
Ailllino (U9fL) 0 0 
seleniUl (ugJL) 0 0 
llercur, (ug/l) 0 0 

5 :~ 



APPENDIX 4-0. SEASONAL SiKIARY STATISTICS FORI OIARTE.LY ATER OILITY DATA - AUTNI, TIN 496.5

1973-1977 Preoperational Period 1982-1996 Preoperatioal Period

Parameter H ean So Hin Max N Mean

Temperature (deg C)
Dissolved Oxygen (ma/L)
pH (standard units)
Coaiuctivity (aWos/cm)
Alkalinity (mg/t)
lurbidity (s/L)
Organic Nitrogen (Wg/I)
Ammonia Nitrogen (mg/L)
Nitriteffitrate Nitrogen (mg/L)
Total Phosphorus (gIL)
Dissolved Phosphorus (1g9L)
Total Organic Carbon (Sm/L)
Dissolved Organic Carbon (sg/L)
OD lfg/L)

Total Residue (sg/i)
Dissolved Residue (mg/LI
Calcium ("/L)
flagnesiu ("lL)
Sodium (mg/L)
Potassium (Sg/L)
Chloride (mg/LI
Sulfate (mg/I)
Silicon (m/L)
Fluoride (49/L)
Total Iron (ugIL)
Dissolved Iron (u/I)
Total Manganese (ag/iL)
Dissolved anogaese (ugMLI
Arsenic (ug/IL)
Barium (ugmWL
Beryllium (ng/L)
Boron (ug/L)
cadmium (ug/L)
Chromium (ug/L)
Cobalt (Wg/L)
Copper lug/•L
Lead (ug/L)
Nickel (ug/L)
Silver (ug/L)
Zinc (g/L)
Aluminum (ug/L)
Selenium (Wg/I)
Mercurr (g/I0

42
42
25
27
9
0

9
9
9
0

0

9
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
1
0
1
0
0
0

15.460 1.575 13.600 18.100
7.969 0.811 6.600 9.200
7.299 0.083 7.100 7.400

168.899 3.203 160.000 170.000
48.333 2.784 46.WO0 53.000

0.089 0.021 0.060 0.120
0.109 0.109 O.O3O 0.45
0.341 0.034 0.290 0.370
0.029 0.003 0.020 0.030

1.978 0.517 1.100 2.700

23 14.996
23 8.478
22 7.568
6 201.667

16 60.813
8 5.075

16 0.159
16 0.050
16 0.260
8 0.039

16 0.013
16 2.400
8 1.875
0
0

SO Hin Nai

1.715 9.000 16.900
1.364 6.900 11.600
0.404 7.100 8.400
6.165 185.000 205.000
3-229 57.000 66.000
.49 2.400 12000

0.014 0.010 0./0
0.005 0.040 0.060
0.030 0.210 0.290
0.008 0.030 0.050
0.005 0.010 0.020
0.551 1.500 3.200
0.725 1.100 2.600

440.000

5.000

20.000

50.000

20.000

440.000 440.13

5.O0O 5.000

20.000 20.000

20.000 20.000
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APBIX 4-D. SEASGIIAl SlllllART STATISTICS FOR IlUAlTEIlT aTI ... ITT DATA - AUTUIIII, Til 49&.5 

1973-1977 Preoperational Period 1982-1986 Preoperatioal Period 

Parueler If Nean 5D Kin ltal If !lean SD Kin 1111 

Tnperabire (deg C) 42 15.460 1.575 13.600 18.100 2l 14.996 1.715 9._ 1'.900 
Dissolved Ol,gea (lilt) 42 7.9&9 0.811 6.600 9.200 23 8.478 1.364 6.900 11.600 
pH (staDdard units) 25 7.288 " 0.083 7.100 7.400 22 7.~ 0.41M 7.100 8.400 
Conductivity (uahOS/CI) 27 J68.889 l.2Ol 160.000 170.000 6 201.667 8.165 J85.000 . 205.000 
Allalinity (19/lJ '} 48.m" 2.784 46.000 Sl.OOO 16 60.813 3.229 51.000 66.000 
furbidi ty (19/U 0 8 5.015 J.4/9 1.400 12.DOO 
Organic Nitrogen (1I/l) IJ 0.088 O.07J 0.060 0.120 .t. 0.1:'9 0.0/4 0.010 . O.S/O 
AIIonia Ilitrogen (agJU II O.HI9 0.108 O.OJO O.l5O .t. O.~ 0.00:' 0.040 0.060 
Nitr i tetllitrate llitrrJ9!11 (I9/L)" 9 O.34J 0.034 0.290 0.370 16 0.260 0.030 0.210 0.290 
Total Phosphorus (19fL) '} 0.029 0.083 0.020 0.030 8 0.039 0.008 0.030 0.050 
Dissolved rflDSPflorus (19M 0 16 0.01l 0.005 0.010 0.020 
Total Organic Carbaa (19ft) '} 1.978 0.517 LIllO 2.700 16 2.400 0.551 1.500 3.200 
Dissolved Organic Carbon (II/L) 8 1.875 0.125 1.100 2.6IlD 
BOD ( .. It) 0 
lotal Residue (19/L) 0 
Dissolved Residue (lilt) 0 
calciUl (1I/Ll 0 
lIa9lesiUl (eg/t) 0 
SodiUl (19ft) 0 
PotassiUl (agJLJ 0 
CIIlor ide (I9/U 0 
suI fate (19/U 0 
Silicon (I9fLJ 0 
Fluoride (IV/L) 0 
Total Iran (U9/L) 1 440.000 440.000 «D.OOO 0 
Dissolved Iron (uI/Ll 0 0 
Total Klnganese (u9/L) 0 0 
Dissolved IlangaDese (ug/L) 0 0 
Arsenic (ug/Ll 0 0 
Bariu (ugJL) 0 0 
Berr lliUl (ug/L) 0 
Boron (1I11JL) 0 
cadliUl (lIg/L) 0 
CbrGliu (ug/ll 1 5.000 5.000 5.000 
Cobalt (ug/L) 0 
Copper (ugJU 1 20.000 20.000 20.000 
lead (uI/Ll 0 
Nickel (uI/L) 1 SO.OOO 50.000 50.000 
Silver (ugJU 0 
Zinc (ug/L) 1 20.000 20.000 20.000 
AIIIIinuI (ugJU 0 
SeleniUl (ag/L) 0 
",reurr (UgJL) 0 
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APPENDIX 4-D. SEASONAL SISIARY STATISTICS FOR MItEILY MATER QUALITY DATA - MINTER, TIM 506.6

1973-1977 Preoperational Period 1982-1986 Preoperatioal Period

Paraeter N Ban SD "in Kai N Kean So "in nal

Temperature (deg C)
Dissolved Oxygen (mg/lI
PH (standard units)
Conductivity (ujios/ce)
Alkalinity (sg/L)
Turbidity (@9L)
Organic Nitrogen (mg/L)
Amonia Nitrogen (eg/I)
NitritefNitrate Nitrogen 4m/0
Total Phosphorus (/IL)
Dissolved Phosphorus (mg/L).
Total Organic Carbon (0g/0)
Dissolved Organic Carbon (mg/e)
BOD (9/L)
Total Residue (mg/l)
Dissolved Residue (mg/L)
Calcium (mg/el
Kwlesium (mg/I)
Sodium (mg/I)
Potassium (mg/l)
Chloride (mg/L)
Sulfate (mg/I)
Silicon (mg/L)
Fluoride (mg/L)
Total Iron (u/IL)
Dissolved Iron (ug/L)
Total Hanganese (ug/L)
Dissolved Nanganese (ug/L)
Arsenic (ug/L)
Barium (ug/L)
Beryllium (ug/L)
Boran (ug/I)
Cadmium (ug/L)
Chromium (ug/L)
Cobalt (ug/L)
Copper (ag/L)
Lead (ug/L)
Nickel (ug/L)
Silver (ug/L)
Zinc (ug/I)
Aluminum (ug/L)
Selenium (ug/L)
Nercury (ug/L)

19
19
16
16
6
0
6
6
6
6
0
6
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

5.500
12.484
7.687

190.009
57.667

0.120
0.050

0.497
0.025

2.067

2.455 2.560 10.000
0.647 11.600 13.400
0.340 6.800 8.000

10.328 180.000 200.h00
2.58 55.000 61.000

0.017 0.090 0.140
0.032 0.010 0.080
0.051 0.450 0.550
0.005 0.020 0.030

0.635 1.600 3.J.0

i5
41
35
0

16
12
17
17
17
13
16
17
12
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

5.491
i1./29
1.691

57.608
0.992
0.171
0.034
0.422
0.039
0.013
2.565
1.975

1.162
0.12
0.378

9.898

3.091
0.124
0.017
0.046
0.023
0.005
0.794
0.917

2.100
9.900
1100

45.000
4.700
0.010
0.010
0.330
0.020
0.010
1.300
1.000

1.400
17.600
0.300

76.080
13.000
0.520
0.030
0.460
0.110
0.020
4.000
3-.50

APPEllDIX 4-D. SEASOIW. stJItIIAlY STATISTICS FOI _TEIlY UIEI ClUALITY DATA - 1I111E1, Tilt 506.6 

1973-1911 Preoperational Period 1982-1986 Preoperatioal Period 

Par.le, • llean ·SD "in 1111 It llean SD lin lu 

lelPerature (deq C) 1'1 ~.:.oo 2.455 2.~ 10.000 JS ~.491 1./(,1 1./00 1.400 
Disso),ed Olygen hlg/U .'1 12.484 0.647 11.000 1l.400 41 ILm o.ln 'I.IJOO 11.600 
pH (standard wi ts) 16 7.687 0.348 6.800 8.000 ~ 1.691 0.378 1.000 8.300 

Conductivitr (UJhos/cl) 16 190.000 10.328 1110.000 200.000 0 
Alkalinity (19/l) 6 57."1 2.58 55.000 61.000 16 57.688 9.898 4~.OOO 16.000 
Turbidity (l9fl) 0 12 8.992 3.091 4.700 13.000 
Organic litrogen (l9fl) 6 0.120 0.011 0.090 0.148 17 0.171 0.124 0.010 0.520 
AIIonia litrogen (19/L) 6 0.050 0.032 0.010 0.080 17 0.034 0.017 0.010 0.080 
NitriiefMitrate Nitrogen (II/L) 6 0.497 0.051 0.450 0.550 17 0.422 0.046 0.330 0.460 
Total Pltospllorus (,,/U 6 0.025 0.005 0.020 0.030 13 0.039 0.023 0.020 0.110 
Dissolved Phosphorus (19/l) . 0 16 0.013 0.005 0.010 0.020 
Total Organic carbon (I!I/l) , 2.('(,7 0.63$ UOO 3.JOO 17 2.565 0.794 1.300 4.000 
Dissolved Organic Carbon (1II/l) 0 12 1.975 0.917 1.000 3.500 
I0Il (egfL) 0 0 
TotalResicfue (I!I/U 0 0 
Dissolved Residue (I9fL) 0 0 
calciu (19/U 0 0 
lIa"esiUl (Ig/U 0 0 
SodiUl (I9/Ll 0 0 
PotassiUl (19/L) 0 0 
Chloride (I!I/U 0 0 
SUlfate (19/0 0 0 
Silicon (19/L) 0 0 
Fluoriclt (I9/L) 0 0 
Total Iron (ug/l) 0 0 
Dissolved Iron (ug/L) 0 0 
Total llanganese (ug/LJ 0 0 
Dissolved langanese (ug/L) 0 0 
Arsenic (ug/U 0 0 
Bilr iUl (ugfL) 0 0 
BerylliUl (ug/U 0 0 
Borelli (ug/U 0 0 
Cacfsiu (Ug/U 0 0 
ChrOliUl (Ug/U 0 0 
Cobalt (ug/U 0 0 
COpper (og/U 0 0 
lead (ug/L) 0 0 
Nickel (Ug/U 0 0 
SilYer (og/t) 0 0 
Zinc (ag/U 0 0 
AluiDUI (uwL) 0 0 
5eleaiu (u9/U 0 0 
llercury (u9/t) 0 0 
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APPENDIX 4-0. SEASONAL SUII.ARY STATISTICS FOR QUARTERLY MATER QUALITY DATA - SPRIG, TRN 506.6

1973-1977 Preoperational Period

N Kean SD Win Ham N

1992-1986 Preoperatioal Period

Wean SD Win HaiParameter

Temperature (deg CQ
Dissolved Oiygen (9/Li)
pt (standard units)
Conductivity (ushos/cn)
Alkalinity (ait)
Turbidity (mg/L)
Organic Nitrogen (0I/L
Ammonia Nitrogen (mg/A)
NitritefNitrate Nitrogen (ag/L)
Total Phosphorus (st)
Dissolved Phosphorus (9g/L)
Total Organic Carbon (sq/L)
Dissolved Organic Carbon (mg/0)
000 (ag/L)
Total Residue (sag/L
Dissolved Residue (W/O)
Calcium (g/L)
Iagnesius (mg/L)
Sodiu (mg/Li
Potassium (m/I)
Chloride (9g/L)
Sulfate (ag/L)
Silicon (a/L)
Fluoride (mg/L)
Total Iron (ug/L)
Dissolved Iron (ug/L)
lotal Nanganese lug/L)
Dissolved Nanganese lug/L)
Arsenic (ug/L)
Barium lug/L)
lerylliu (ug/L)
Boron 0ug/L
Cadmium (ug/L)
Chromium (ug/I
Cobalt hug/LO
Copper Wug/L)
Lead (ug/L)
Nickel lug/9)
Silver (ug/L)
Zinc hugIL)
Aluminum (og/L)
Selenium ug/L)
Bercury (Wg/LO

17.84B
7.780
7.309

159.545
53.667

0.108
0.077
0.347
0.030

1.917

1.250 16.800 21.500
0.795 6.000 9.100
0.209 7.200 7.900
5.755 iso.O0m 170.000
9.201 47.000 6.000

0.017 0.080 0.130
0.019 0.060 0.100
0.074 0.250 0.410
0090 0.030 0.030

0.147 1.800 2.200

47 18.479
47 0.736
47 7.526
14 158.571
16 58.938
8 4.507

16 0.238
16 0.060
16 0.279
12 0.024
12 0.010
16 2.619
8 2.000
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1.735 16.400 23.20
1.510 4.00 12.100
0-486 6.00 8.600
3.631 150.000 160.000
6.678 48.000 67.000
08O3 3.200 5.800
0.211 0.020 0.680
0.032 0.010 0.140
0.105 0.130 0.440
0.017 0.010 0.060
0.000 0.010 0.010
0.817 1.800 4.800
0318 1.600 2.660
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APPEllDIX 4-D. SEASOIIAL SUl!llARY STATISTICS FOR URTERLY 1AT£R _ITY JATA - Sfllllli. Jill 506.6 

1973-1917 PreaperatiODal Period 1982-1986 Preoperatioal Period 

Parueter II lean SO lin III M !lean SO lin III 

TelPerature (deg C) 25 17.848 J.2Sf) JUlIO 21._ 47 18.479 1.7JS 16.4110 23.200 
Dissolved Olygen (I9/L) 25 7.780 0.795 6.000 9.100 47 B.7l6 1.510 4.800 12.100 
pH (standard units) 22 7.309 0.209 1.200 7.800 47 7.526 0.486 6.800 8.6lIO 
Conductivity (Ulhos/c.J 22 159.545 5.155 ISO. 000 170.000 14 158.571 3.631 lSO.aGO 160.000 
Alkalinity (tg/L) 6 53.667 9.201 41.000 69.0lI0 16 58.938 6.678 48.000 67.000 
Turbidit; (./Ll 0 8 4.587 0.803 l.200 5.800 
Organic Nitrogen (1I/l) 6 0.108 0.OJ7 0.080 0.110 16 0.238 0.2U 0.020 0.680 
Aaonia lIitroget\ (I11/U 6 0.077 0.019 0.060 0.100 16 0.060 0.032 0.010 0.140 
Mitrite+litrate Mitrogea (I9/L) 6 0.347 0.074 0.250 0.410 16 0.279 O.IOS O.lIO 0.440 
Jotal PiuJ$lllJorus (IgjU 6 0.030 0.000 0.030 0.030 12 0.024 0.017 0.010 0.060 
Dissolved PhosPboros (I9/L) 0 12 0.010 O.ODD 0.010 0.010 
Total Organic Carbon (I9fL) 6 1.917 0.147 1.800 2.200 16 2.619 0.817 1.800 4.800 
Dissolved Organic Carbon (I9/L) 0 8 2.000 0.378 1.600 2.6(18 
80D (19/U 0 0 
Total Residue './LI 0 0 
Dissolved Residue './U 0 0 
CalciUl (19/L) 0 0 
lI!J1esiUl (111M 0 0 
SodiUl (19/Ll 0 0 
PotassiUl (I9/U 0 0 
Cltloride (HIU 0 0 
sulfate (19/Ll 0 0 
Silicon (./Ll 0 0 
Fluoride (19/U 0 0 
Total Iron (ug/l) 0 0 
Dissolved Iron (ug/l) 0 0 
Jolal llanganese (u9/Ll 0 0 
Dissolved "anganese (ug/l) 0 0 
Arsenic (ugft) 0 0 
8ar jut (ugJL) 0 0 
lerylliUl (ugfL) 0 0 
Boron (ugfL) 0 0 
CadliUl (ug/l) 0 0 
CltroaiUl (Ug/L) 0 0 
Cobalt (ugfU 0 0 
Copper (ug/U 0 0 
Lead (u,/L) 0 0 
Nidel (ug/L) 0 0 
Silver (ug/U 0 0 
Zinc (u,/LI 0 0 
AluailUll (ugJL) 0 0 
SeleniUl (u9/L) 0 0 
Kercury (u9/L) 0 0 



APPENDIX 4-0. SEASONAL 59MRY STATISTICS FOR (WARTEEL. lATER WUALITY DATA - SNEMI, TM 506.6

1973-1977 Preoperational Period 1982-1986 Preoperatioal Period

Parweter N Kean S9 in M ix N Kean SD Kin Nax

Temperature (deg C)
Dissolved Oxygen (g/IL)
PH (standard units)
Conductivity (uobos/cm)
Alkalinity (g/L)
Turbidity (W/I)
Organic Nitrogen (g/L)
Ammonia Nitrogen (ag/I)
Nitrite+Nitrate Nitrogen (mg/L)
Total Phosphorus (1g/L)
Dissolved Phosphorus (mg/L)
Total Organic Carbon (NG/)
Dissolved Organic Carbon (mg/L)
BoB (mg/L)
Total Residue (Wg/I)
Dissolved Residue (mg/)
Calcium (mg/L)
Magnesium (mg/)
Sodium (tg/)
Potassium (Wg/)
Chloride (4g0L)
Sulfate ig/L)
Silicon (mg/L)
Fluoride (mg/L)
Total iron (ug/I)
Dissolved Iron (ug/L)
Total Manganese Wug/I)
Dissolved Nanganese (ug/L)
Arsenic (ug/L)
Barium Jug/L)
Beryllium (ug/IL)
Boron (ug/I)
Cadmium (ug/L)
Chromium (ug/L)
Cobalt (ug/L)
Copper (ug/I)
Lead lug/).
Nickel (ug/L)
Silver (ug/I)
Zinc (ug/I)
Aluminum (ug/L)
Selenium (ug/L)
Nercury (ug/L)

25.758
5.442
7.312

175.294
51.429

0.119
0.047
0.300
0.020

3.529

1-124 24.000
2.035 1.300
0.293 7.100

14.620 160.000
3.952 47.000

0.026 0.080
0.008 0.040
0.017 0.270
0.006 0.010

4.635 1.m00

29.0010
9.000
8.000

200.000
58.0m

0.150
0.060
0.320
0.030

14.000

25.804
4.556
7.267

174.500
66.688
3.950
0.195
0.051
0.257
0.024
0.011
3.069
2.300

0.554
0.720
0.428
1.508
3.772
1.401
0.104
0.006
0.020
0.015
0.003
0.775
0.581

25.000
3.300
6.700

173.000
60.000
1.800
0.100
0.040
0.220
0.010
0.010
2.000
1.600

27.400
5.600
8.300

177.000
72.000
6.780
0.450
0.070
0.280
0.040
0.020
4.700
2.900
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APPEllDII .t-D. SEASONAL SllJlllAlr STATISTICS fOR QUAlruu UTEI _ITr DATA - SIlK., Till 506.6 

PatUl!ter 

TetPerature (deg C) 
Dissolved Olygen (tg/L) 
pH (standard WlitS) 
Conductivity (UibOS/CI) 
Alkalinity (tg/L) 
Turbidity (19/L1 
Organic Nitrogen (ag/L) 
AIIonia Ii trogeo (I9/U 
litrite+Nitrate Nitrogen (tg/L) 
Total Phosphorus (19M 
Dissolved Phosphorus (1I9/U 
Total Organic carIIoft (iii!) 
Dissolved Organic carbon (tg/L> 
laD (tg/L> 
Total Residlle (IfJ/Ll 
Dissolved Resi4kle (tg/U 
Cllcia (1I9/Ll 
~!IIIl!Siua (II9/U 
Sodiua (I9/U 
Potassiua (tg/U 
Chloride (1I9/L1 
SUlfate (19/U 
Silicon (1I9/U 
Fluoride (19/U 
Total Iron (lg/L) 
Dissolved IrOll (ugfU 
Totaillanganest (agJL) 
Dissolved llaRganese (lg/L) 
Arsenic (ugJL) 
lariUl (Ug/U 
lerylliu (ug/L> 
10rOll (ugJL) 
Cldliu (ug/U 
Chromua (ug/L) 

N 

26 
26 
17 
17 
7 
0 
7 
7 
7 
] 

0 
] 

CObalt (agJL) 0 
Copper (ug/U 0 
Lead (lg/L) . 0 
Nickel (ug/L) 0 
Silver (ug/L) 0 
Zinc (ugfL) 0 
AIUlinUi (ug/L) 0 
Seleniua (Ug/l) 0 
Refcury (ug/L) 0 

1973-1977 Preoperational Period 

llean SO "in ~I 

25.758 L124 24.008 29.000 
5.442 2.035 1.300 9 •• 
].312 0.283 7.100 8.000 

175.294 14.628 160.000 200 •• 
51.429 3.952 47.000 58._ 

0.119 0.026 O.Cl8O 0.158 
0.047 0.008 0.040 O.~ 

0.300 0.017 0.270 0.320 
0.020 0.006 0.010 0.030 

3.529 4.635 1.000 14.000 

57 

1982-1986 Preoperatioal Period 

N !tean SD "in ~I 

45 25.804 0.554 25.000 27.4110 
45 4.~ 0.720 3.300 5.600 
45 7.267 0.428 6.7110 8.300 
12 174.500 1.508 173.080 177.000 
16 66.688 3.m 60.000 72.000 
8 3.950 1.401 1.800 6.700 

.6 0.195 0.104 0.100 0.450 
16 O.OSI 0.006 0.040 0.070 
16 0.25] 0.020 0.220 0.280 
8 0.024 0.015 0.010 0.040 

16 0.011 0.003 0.010 0.020 
16 3.069 0.775 2.000 4.700 

2.300 0.581 1.600 2.900 

o 



APPENDIX 4-D. SEASONAL SUMRY STATISTICS FOR QUARTERLY RATER QUALITY DATA - AUTU1N, TMII 506.6

191S- 191/ Preoperational Period 1992. IM Preoperatioal Period

Parameter N Kean SD in flax N Kean So Kin Kax

Temperature (deg C)
Dissolved Oxygen (m/L)
pH (standard units)
Conductivity (uahos/cu)
Alkalinity (celL)

Turbidity (mg/L)
Organic Nitrogen (mo/L)
Ammonia Nitrogen (o/Li
Nitrite4Nitrate Nitrogen (iq/LI
Total Phosphorus (Eg/L)
Dissolved Phosphorus (9g/L0
Total Organic Carbon (i/L)
Dissolved Organic Carbon (mg/L
goD (mg/Li
Total Residue (ag/I)
Dissolved Residue (mg/L)
Calcium (mg/L)
NagIesium (mg/L
Sodium (mn/L)
Potassium (igq/L
Chloride (mg/L)
Sulfate (mg/L)
Silicon (mg/L)
Fluoride (mg/L)
Total Iron (ug/L)
Dissolved Iron (ug/L)
lotal Ianganese (ug/L)
Dissolved Nanganese (ugW)
Arsenic (ug/L)
Barium (ug/L)
Beryllium (ug/Li
Boron (0g/li
Cadmium (ug/L)
Chromium (mg/L)
Cobalt (ug/L)
Copper (ug/Li
Lead (ug/L)
Nickel (ug/L)
Silver (Wg/LO
Zinc (ug/L)
Aluminum (mg/L)
Selenium (ug/L)
Mercury (ug/Li

15.465
8.371
7.362

175.238
5i.ot0

0.082
0.112
0.347
0.030

2.433

2.147 11./10 18.100
1.352 6.500 11.300
0.156 7.200 7.700
5.118 170.000 180.000
1.549 49.000 53.000

0.020 0.060 0.120
0.093 0.030 0.280
0.037 0.310 0.380
0.m0 0.030 0.030

0.463 1.900 3.100

15.807
7.623
7.592

205.000
63.500
3.862
0.151
0.049
0.269
0.032
0.015
2.437
1.875

1.125
0.809
0.443
0.m00
4.163
2.436
0.051
0.013
0.031
0.010
0.006
0.616
0.719

14.=IJ
6.M0
7.100

205.8000
58.000
1.0
0.060
0.040
0.230
0.020
0.010
1.400
1.20

17.609
9.6w
8.700

205.000
69.000
9.800
0.240
0.090
0.310
0.050
0.030
3.300
2.800

0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
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APPENDIX 4-0. SEASOIlAl. SUl\llARY STAtISTICS FOR GUAlTERLY MATER QUAliTY DATA - AUlUIIM, Till 506.& 

191$-191/ PreGPfrational P,riod 1'J1I2 l'mb Preoperatioal Pfriod 

Pa,ueter II !lean SO "in 1111 II lean SD lin Ifa. 

laperature (deg C) JI 15.465 2.141 11./00 18.100 .4 1:i.807 1.J2~ 14.JOO 11.600 
Dissolved Olygen (II9/U 31 8.371 1.352 6.500 11.300 44 7.'23 0.809 6.100 9.&00 
pH (standard units) 21 7.ltI2 0.156 7.200 7.700 44 7.582 0.443 7.100 8.700 
CcodUcti.itr (ulbos/Cl) 21 175.2J8 5.118 170.000 180.000 12 205.000 0.000 205.000 205.000 
Alkalinity (1g/L) 6 51.000 1.549 49.0lI0 53.Il00 16 63.500 4.163 58.000 &9.000 
Turbidity (IiIL) 0 8 3.862 2.436 1.600 9.000 
Organic Nitrogen (II9/L) 6 0.082 0.020 0.060 0.120 1& 0.151 0.051 0.060 0.240 
AIIonia Nitrogen (II9/LJ 6 0.112 0.093 O.OJO 0.280 16 0.049 0.013 0.040 0.090 
Nitrite+litrate Nitrogen (l9/lJ 6 0.341 0.031 0.310 0.380 16 0.2&9 0.031 0.230 O.:UO 
Total Pbospborus (1g/LJ 6 G.OJO 0.000 O.OJO 0.030 8 0.032 0.010 0.020 0.050 
Dissolved Phospborus (I9/L) 0 16 O.OlS 0.006 0.010 0.030 
Total Organic carbon (I!I/U , 2.433 0.463 1.900 3.100 16 2.437 0.616 1.400 I.JDO 
Dissolved Organic &arbon (I!I/U 0 1.875 0.719 1.200 . 2.Il00 
BOD (I9IU 0 
Total Residue '1!J/t) 0 
Dissolved Residue ,,,,t) 0 
&aldUl (I9/U 0 
1la9llesiUl (19/U 0 
SOcIiUl (19/L) 0 
f'otassiUl (1g/L) 0 
Chloride ("/U 0 
SIll fate (ag/U 0 
Silicon (ag/U 0 
Fluoride (19/U 0 
lolal IrOft (ug/L) 0 
Dissol,ed Iron (ug/L) 0 
lolal Manganese (ug/L) 0 
Dissolved llanganese (ug/U 0 
Arsenic (ug/Lt a a 
Bar iua (ug/Lt 0 0 
Bery Iliu (ug/L) 0 0 
Boron (ag/L) 0 0 
&adain (ug/U 0 0 
&tIr.iUl (ug/L) 0 0 
Cobalt (ug/L) 0 0 
Copper (ug/L) a 0 
Lead (ug/Ll 0 0 
Nickel (ugJL) 0 0 
Silver (ugJL) 0 0 
Zinc (uwL) 0 0 
AIUlillUi (1I9IL) 0 0 

Seleniua (Ug/LJ 0 0 
llereur, (ugJL) 0 0 
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APPEIDIX 4-0. SEASONAL. SUMARY STATISTICS F0O OUARIERLY MAIER OIMLIIY DATA - VINIER, [RN 510.0

1973-1977 Preoperational Period 1982-1986 Preoperatioal Period

Parameter N Heam SD Kin Nei N tean so Nin hi

Temperature (deg C)
Dissolved Oxygn (GL/)
pH (standard units)
Conductivity (umos/cm)
Alkalinity (mg/L)
Turbidity (g/I)
Organic Nitrogen (mg/L)
Anmmia Nitrogen (Wg/O)
Nitritefllitrate Nitrogen (m9/1)
Total Plosplorus (mLg/)
Dissolved Phosphorus (mg/L)
Total Organic Carbon (4l[/)
Dissolved Organic Carbon (mg/l.)
lo0 (g/t)
total Residue (mag/l)
Dissolved Residue (mg/L)
Calcium (eg/L)
Wagneslus (mg/L)
Sodium (mg/L)
Potassium (W/)
Chloride (mg/L)
Sulfate (eg/L)
Silicon (mg/L)
Fluoride (mg/O.)
total Iron (ug/I)
Dissolved Iron (ugW)
Total Nanganese (ug/L)
Dissolved Nanganese (ug/L)
Arsenic (ug/L)
Barium (ug/I)
6eryllium (ug/).1
Boron (Vq/I)
Cadmium (eg/I)
Chromium (ug/L)
Cobalt (ug/I)
Copper (ugIL)
Lead (ug/L)
Nickel (ug/L)
Silver (ug/L)
Zinc (ug/l)
Aluminum (ug/L)
Selenium (ug/L)
Nercury (ug/l)

27
27
19
19
6
0
6
6

6
6
O
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

00
0
0
0
0
0
0
0
O

5.281 2.356 2.500 0.300
12.407 0.743 11.600 13.200
7.689 0.221 7.400 8.000

197.895 8.550 1900.00 200-000
55.667 2.905 51 .000 59.100

0.098 0.047 0.010 0.140
0.070 0.037 0.010 0.120
0.497 0.048 0.450 0.550
0.030 0.011 0.020 0.040

1.833 0.327 1.500 2.400

32 5.681 1.626 2.700 6.800
38 11.378 0.787 9.500 12.400
31 7.784 0.293 7.300 8.500
0

18 59.278 11.333 46.000 78.000
15 9.700 3.018 6.300 16.000
17 0.202 0.089 0.040 0.39
17 0.029 0.016 0.010 0.060
17 0.415 0.051 0.330 0.460
13 0.038 0.009 0.030 0.060
14 0.014 0.005 0.010 0.020
11 2.653 0.975 1.200 4.000
9 2.611 O.M 1.100 J.500
4 1.500 0.356 1.700 7.000
0
0
6 21.900 2.905 18.000 24.500
6 5.485 1.028 4.200 6.500
6 6.867 1.624 4.300 8.200
6 1.433 0.234 1.000 1.600
6 7.333 1.506 6.000 9.000
6 17.167 2.483 14.000 20.000
0
0
6 348.33 197.830 160.000 590.000
5 30.000 28.284 10.000 70.000
6 41.667 8.359 30.000 56.000
0
6 1.333 0.816 1.000 3.000
6 20.000 10.954 10.060 30.080
6 1.000 0.000 1.000 L.OWO
6 o0.000 0.000 50.000 50.000
6 0.211 0.286 0.100 0.8600
6 1.167 0.408 1.000 2.000
0
6 9.167 5.845 5.000 20.000
6 5.500 7.342 1.000 20.000
6 2.000 2.000 1.060 6.000
6 5.100 5.368 0.200 10.000
6 9.000 6.197 1.010 19.000
6 316.667 79.415 220.000 410.000
6 1.500 1.225 1.m00 4.000
6 0.200 0.000 0.200 0.200

APPEIIDIJ 4-0. Sfa.t. SllllfARY SJATISJlCS f'OR ClUARIERlT .ru OtJALITT DAIA . lillER, rill ~IO.O 

197J-1977 Preoperational Period 1982-1986 Preoperltioal Period 

~ar_ler II llean SD Rin 1111 II llean SD Rin 1ft. 

lelPerature (deg c) 27 5.281 2.356 2.500 8.300 l2 5.681 1.626 2.700 6.800 
Dissolved Ol,gen (IIIL) 27 12.401 0.143 11.000 11.2110 l8 11.318 0.781 9. SIlO 12.400 
pH (standard Wlits) 19 7.6111 0.221 7.400 8.000 31 7.184 0.293 7._ B.500 
Conductivity (Ulbos/cl) 19 187.895 8.550 180.0011 200.0lI0 0 . 
Alkllinit, (I9/L' , 55.667 2.805 51.000 59.000 18 59.278 11.333 46.000 78.000 
Turbidity (19/l) 0 IS 9.700 3.018 6.300 16.000 
Organic lIitrogen (IIIL) 6 0.098 0.047 0.010 0.140 17 0.202 0.089 0.040 0.390 
.... ia Nitrogen (19/L) 6 0.070 0.037 0.010 0.120 17 0.029 0.016 0.010 0.060 
litritetllitrlte lIitrogen (eglL) 6 0.497 0.048 0.450 O.SSO 17 0.415 O.OSI 0.330 0.460 
Total Phospllarus (19fL) 6 0.030 0.011 0.020 0.040 13 0.038 0.009 0.030 0.060 
Dissolved PftospJJarus (IIIL) 0 14 0.014 0.005 0.010 0.020 
lotal Organic &arbon (19/L) 6 LOll 0.l27 I.SOO 2.400 II 2.~3 0.975 L200 4.000 
Dissolved Or'llnic &arllcm (119/1.) 0 9 1.611 O.M 1./00 J.~ 

100 (IO/l' 0 4 1.500 O.~ 1.100 7.000 

lotll ResiGie (119/1.) 0 0 

Dissolved Itsi., (I9IU 0 0 
&altiUl (19M 0 6 21.900 2.905 18.000 24.500 
lagnesiUl (19/L) 0 6 5.485 1.028 4.200 6.500 
SodiUl (IIIL) 0 6 6.867 1.624 4.300 0.200 
PotassiUl (19/L) 0 6 1.433 0.234 1.1100 1.600 
CIIloride (IlIU 0 6 7.333 1.S06 6. ODD 9.000 
SUlfate (19/L) 0 6 17.167 2.483 14.000 20.000 
Siliell! (I9/Ll 0 0 

fluoride (1l/U 0 0 

fatal Iron (u9/L' 0 6 348.JJ3 197.8JO 160.000 590.000 
Dissolved Iron (u9/l) 0 5 30.000 28.284 10.000 70.000 
lotal Kanganese (Ug/L) 0 6 41.667 8.359 30.000 5£.000 
Dissolved llanganese (ug/Ll 0 0 
Arsenic (u9/L) 0 6 1.333 0.816 1.000 1.000 
BariUl (ugJL) 0 6 20.000 10.954 10.000 30.000 
lerylliUl (u9/1.1 0 6 1.000 0.000 1.000 1.000 
loron (ug/t' 0 , ~.OOO 0.000 SO.OOO 50.000 
&a_iUl (a9/L) 0 6 0.211 0.286 0.100 0.800 
CIIrOliUl (ag/L) 0 (, 1.167 0.408 1.000 . 2.000 
Cobalt (u9/L) 0 0 
Copper (ugIL) 0 6 9.167 5.84S 5.000 20.000 
lead (ug/U 0 6 5.SOO 7.142 1.000 20.000 
Mickel (uglL) 0 6 2.000 2.000 1.000 6.000 
SilYer (ug/L) 0 (, S.l00 5.l68 0.200 10.000 
Zinc (1I9/L) 0 6 9.000 6.197 1.000 19.000 
AlUlinUl (a9/L) 0 6 316.667 79.415 220.000 410.000 
SeleoiUl (ugJL) 0 6 1.500 1.225 1.000 4.000 

!Cerea" (U9/lJ 0 (, 0.200 0.000 0.200 0.200 



APPENDIX 4-0. SEASONAL SIKARf STATISTICS FOR QUARTERLY MATER QOALITY DATA - SPRING, rut 518.0

1973-1977 Preoperatioual Period 1992-1986 Preoperatioal Period

Parameter N KMean So in fla Nf Kean So "in NaX

Temperature (dug C)
Dissolved Oxygen (WL)
pH (standard units)
Conductivity (unhoslct)
Alkalinity (mg/I)
Turbidity (ag/L
Organic Nitroge (mg/)
Ammonia Nitrogen (m/L)
Nitriteflitrate Nitrogen (g/L0
Total Phospborus (m/L)
Dissolved Phospborus (mg/)
Total Organic Carbon (mg/O)
Dissolved organic Carbon (nit)
0od (mg/L)

Total Residue (8/0)
Dissolved Residue (m/O)
Calcium (mg/I)

agnesium (mg/L)
Sodium (ms/L
Potassium (mg/L)
chloride (mg/L)
Sulfate (mg/L)
Silicon (mg/L)
Fluoride (g/iL)
Total iron (ug/L)
Dissolved Iron (ug/L)
Total Hanganese (ug/I)
Dissolved Nanganese (Ug/I)
Arsenic (ug/I)
Barium (ug/L)
Beryllium (ug/Li
Boron (/L)
Cadmium (ug/L)
Chromium (ug/t)
Cobalt (ug/I)
Copper (ug/)
Lead ("g/l)
Nickel (ag/L)
Silver (ag/L)
Zinc (ug/L)
Aluuinu (ug/L)
Selenium (ug0L)
Mercury (ag/L)

17.793 1.151 16.800 20.800
7.610 0.724 6.000 0.600
7.315 0.097 7.200 7.400

160.45 4.455 150.000 170.00
38.333 11.605 26.000 51.000

0.102 0.031 0.060 0.150
0.063 0.012 0.050 0.080
0.312 0.097 0.210 0.400
0.023 0.005 0.020 0.030

1.900 0.126 1.800 2.100

43 8.291 1.269 16.100 20.600
43 8.279 1.517 4.700 10.300
43 7.428 0.393 7.000 8.100
12 160.000 0.000 160.600 160.000
11 59.176 6.11/ 50.600 68.000
10 5.370 2.101 3.100 8.600
17 0.241 0.184 0.050 0.630
17 0.073 0.055 0.030 0.280
17 0.295 0.078 0.290 0.420
13 0.020 0.014 0.010 0.050
13 0.010 0.000 0.010 0.010
17 2.412 0.881 1.300 5.300
9 1.767 0.371 1.100 2.300
5 1.460 0.631 1.000 2.500
0
0
5 19.000 4,637 11.000 22.00
5 4.340 1.201 2.300 5.100
5 5.420 0.939 4-400 6.300
5 1.340 0.055 1.300 1.400
4 5.625 0.750 4.500 6.000
4 14.500 1.915 12.000 16.000
0
0
5 136.000 50.794 70.000 200.010
5 10.000 0.000 10.600 10.000
5 33.600 19.680 14.000 59.000
0
5 1.000 0.080 10oo0 1.000
5 22.600 4.472 20.000 30.000
5 1.000 0.000 1.000 1.000
5 50.000 0.060 50.000 50.000
5 0.100 0.000 0.100 0.100
5 1.800 0.447 1.000 2.000
0
5 7.000 S.464 5.000 13.000
5 2.800 1.643 1.000 5.000
5 1.800 1.095 1.000 3.000
5 4.120 5.368 0.200 10.00
5 10.000 10.630 5.000 29.000
5 82.000 25.884 50.000 110.000
5 1.000 0.000 1.000 1.000
5 0.200 0.000 0.200 0.280

Go

AfPElDII 4-D. S£ASGIfAL SllllfARf STATISTICS rot I1UAITEIU IAlEI waLlTY DATA - SPRIIIIi, TM 518.0 

1973-1971 Preoperational Period 1982-1986 Preoperatioal Period 

Parueter II IIeaD SD lIin IfaJ • Rean SO "in Itu 

TetPerature (!leg c) 3D 17.193 LI51 16.800 20._ 43 8.291 1.269 16.100 20.600 
Dissolved Ol,geo (1I/l, 3D 7.610 0.724 6.000 8.600 4l 8.279 1.517 4.700 10.300 
pH (sulldard wits) 26 7.J15 0.097 7.2DD 7.400 U 7.428 0.393 7.000 8.100 

CondUetivit, (UJhos/el) 26 160.J8S 4.455 lSO.000 170.000 17 160.000 0.000 160.000 160.000 

Alkalinity (lIIl' 6 38.m 1I.60~ 26.000 51.000 II !'9.116 6..111 SO.OOO 68.eDt 
Turbidit, (19/t) 0 10 5.370 2.101 3.100 8.600 

Organic lCitregea '19/U 6 0.102 0.031 0.060 0.150 17 0.241 0.184 0.050 0.630 

Aaonia Nitrogen (I9/U 6 0.063 0.012 0.050 0.080 17 0.073 0.055 0.030 0.280 
Nitrite+litrate Nitrogen (agfL) 6 0.312 0.097 0.210 0.4110 17 0.295 0.078 0 •• 0.420 

Total PhospbDrus (IIIU (, 0.023 0.005 0.020 0.030 13 0.020 0.014 0.010 0.050 

Dissobed Phosphorus (lilt) 0 13 0.010 o.a 0.010 0.010 

Total Organic carbon (I9/L) 6 1.900 0.126 1.800 2.100 17 2.412 0.881 1.300 5.300 
Dissolved Organic ca,baI (II/U 0 9 1.767 0.371 1.100 2.3110 

BOD (II/L) 0 5 1.460 0.631 1.000 2.500 

Total Resiwe (19/t) 0 0 
Dissolved Residue (1!I/t) 0 0 
caldUi (19/L) 0 5 19.eDt 4.637 11.000 22.000 
KagnesiUl (1g/U 0 5 4.340 1.201 2.JOO 5.100 

Sodiu (19/t) 0 5 5.420 0.939 4.400 6.380 

Polassiu (II/L) 0 s 1.340 0.055 1.300 1.400 
liloride (19/L) 0 4 5.625 0.7SO . 4.SUO 6.000 

SUlfate (1g/LJ 0 4 14.500 1.915 12.000 16.000 

SHicao (I!I/L) 0 0 
Fluaride (l9/l) 0 0 
Total Iron (ugll) 0 5 136.000 50.794 70.000 200.000 
Dissolved Iren (ug/l) 0 5 10.000 . O.GOO 10.000 10.000 
Total llanganese (agJL) 0 5 33.600 19.680 14.800 59.0011 
Dissolved Manganese (Ug/l) 0 0 
Arseaic (ug/U 0 5 1.000 0.000 1.000 1.000 _ 
Bariua (ug/L) 0 5 22.000 4.472 20.000 30.000 

Ber, llio (ug/L) 0 5 1.000 0.000 1.000 1.000 
lorOQ (I9/U 0 5 SO.OOO 0.000 50.000 50.000 
cadliUl (ugfL) 0 5 0.100 0.000 0.100 0.100 
Iir.iUl (ug/I) 0 5 I.BOO 0.447 1.000 2.0lI0 
CaU (Ug/IJ 0 0 
Copper (UgJl) 0 ~ 1.000 $.464 ~.OOO 13.000 
lead (ug/Ll 0 5 2.800 1.643 1.000 5.000 

Mickel (ug/U 0 5 1.800 1.095 1.000 3.000 
SilYer (ug/U 0 5 4.120 5.368 0.200 10.1I1lO 
Zinc (ugJL) 0 5 10.000 IO.CO 5.000 29.000 
AIUliaUi (ug/U 0 5 82.000 25.884 SO.OOO 110.000 

SeleniUl (u9M 0 5 1.000 0.000 1.Il00 1.000 

llereur, (lIg/L) 0 5 0.200 0.0011 0.200 0.200 
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APPENDIX 4-D. SEASONAL SWART STATISTICS FOR OUARTEI.Y MATER UIM.ITY DATA - SLIER, TEN 510.0

1973-1977 Preoperational Period

N ban SD Hin

1982-1986 Preoperatioal Period

Parameter NaU N Nuan

Temperature (deg C)
Dissolved Ozygen (ag/L)
pH (standard units)
Conductivity (uahos/cm)
Alkalinity (ig/L)
Turbidity (it/L)
Organic Nitrogen (mg/L)
Ammonia Nitrogen (i/L)
NitritelNitrate Nitrogen (vg/0)
Total Phosphorus (mulL)
Dissolved Phosphorus (mg/L)
Total Organic Carbon (ig/L)
Dissolved Organic Carbon (DU/L)
SOD (i/L)
Total Residue (mu/L)
Dissolved Residue (u/L)
Calcium (giL)
Nagnesium (wg/L)
Sodium (mg/L)
Potassium (i/t)
Chloride (ag/L)
Sulfate (ig/L)
Silicon (i/L)
Fluoride (wit)
Total Iron (ug/L)
Dissolved Iron (ug/L)
Total Nanganese (ugIL)
Dissolved Nangese (ug/L)
Arsenic (uglL)
Barium (ug/L)
Beryllium (ug/L)
Boron (ugIL)
Cadmium (nglL)
Chromium (ug/L)
Cobalt (ag/L)
Copper (ug•l)
Lead (ug/L)
Nickel (ug/L)
Silver (ugwL)
Zinc (ugit)
Aluminum (ug/L)
Selenium (ugi)
Nercury (ug/L)

33
33
21
21
7
0
7
7
7
7
0
7
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

25.233
4.836
7.433

180.952
52.429

0.121
0.056
0.279
0.021

2.057

0.444 24.50O 26.000
1.020 2.100 6.990
0.314 7.260 8.000

15.134 160.000 200.000
4.158 48.000 59.000

0.024 0.100 0.150
0.021 0.040 0.100
0.020 0.250 0.300
0.004 0.020 0.030

0.251 1.600 2.400

41 25.427
41 4.707
41 7.268
10 175.900
17 65.765
10 5.530
16 0.231
16 0.041
16 0.251
8 0.024

16 0.010
16 2.975
8 -2.275
4 1.000
0
0
4 21.950
4 5.132
4 6.450
4 1.525
4 6.500
4 12.750
0
0
4 182.500
4 10.000
4 91.500
0
4 1.000
4 27.560
4 1.000
4 50.000
4 0.200
4 2.000
0
4 8.600
4 1.250
4 2.750
4 5.100
4 13.250
4 107.500
4 1.000
4 0.200

SD Kin Nal

0.460 24.00 26.40D
0.027 3.200 5.900
0.360 6.800 8.400
1.287 174.000 177.000
4.684 57.000 73.000
0.946 4.600 7.600
0.101 0.120 0.490
0.011 0.020 0.060
0.018 0.220 0.280
0.009 0.010 0.040
06000 0010 0.010
0.969 1.900 5.00
0.575 1.700 3.000
0.000 1-000 1.000

3.292 19.000 24.800
1.106 3.900 6.130
2.022 4.700 8.300
0.150 1.400 1.760
2.887 4.000 9.060
3.775 9.000 16.000

49.917 130.000 230.600
0.000 1O.OOO 10.000

23.700 72.000 126.000

0oo00 1.000 1.000
9.574 20.000 40.000

.0080 1.000 1.00
0.00 50.000 50.00
0.115 0.100 O.300
1.414 1.000 4.000

3.559 5.000 12.000
0.500 1.000 2.000
2.062 1.000 5.000
5.658 0.200 10.600

15.1% 5.000 36.000
69.462 50.000 190.000
0.000 1.000 1.000
0.0O0 0.2O0 0-2OO
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APPElfDIX 4-D. SWOIIAL SlllfAIf STATISTICS FOR _TElLY lATER OIJAlITY DATA - SfIIO, Till 5J8.0 

1973-1971 Preoperational Period 1982-1986 Preoperatioal Period 

Parueter II lean SD "in Itu II !lean SO "in ltal 

TelPtrature (deg C) lJ 25.233 0.444 24.500 2'.000 41 25.421 0.468 24.960 26 •• 
Dissol,ed Olygen (I9/L) 33 4.836 1.020 2.100 6.CJQO 41 4.107 0.021 3.200 5.900 
pH (standard units) 21 7.433 0.314 1.200 8.1106 41 7.268 0.360 6.Il00 8.400 
CondUctivity (Ulh05/CIJ 21 180.952 15.134 160.000 200 •• 10 175.900 1.287 17·UIOO In.OOO 
Alkalinity (I9fL) 7 52.429 4.198 48.000 59.000 17 65.765 4.684 57.000 73.000 
Turbidity (I9fL) 0 10 5.530 0.9" 4.600 7.600 
Organic lIitrOgtll (qfL) 1 0.121 0.024 0.100 0.150 16 0.231 0.101 0.120 0.490 
AaoDia Hi trogen (qfU 1 0.056 0.021 0.040 0.100 16 0.041 0.011 0.020 0.060 
Ilitrite+Nitrate Nitrogen (eg/l) 7 0.279 0.020 0.250 0.300 16 0.251 0.018 0.220 0.280 
Total Ph.orus (ag/U 1 0.021 0.004 0.020 0.030 8 0.024 0.009 0.010 0.840 
Dissolved Phospllorus (1I9/U 0 16 0.010 0.000 0.010 0.010 
Total Organic carbon (lt/l) 7 2.051 0.251 1.600 2.400 16 2.975 0.969 1.900 5.800 
Dissolved Organic 'carbcD (qfL) , 8 . 2.215 0.515 1.100 3.000 
800 (1g/l) 4 1.000 0.1100 1.000 1.000 
Total Residue (19/Ll 0 
Dissolved Residue (I!I/U 0 
caltiUl (ag/U 4 21.850 3.292 19.000 24.800 
IlagnesiUl (1lg/Ll .. 5.132 1.106 3.900 6.ll0 
SodiUl (ag/U .. 6.450 2~022 4.700 8.300 
PotassiUl (ag/U 4 1.525 0.150 1.400 1.700 
Chloride (19fL) • 6.500 2.007 4.000 9.000 
SUlfate (ag/Ll .. 12.750 3.775 7.000 16.000 
Silicon (19/L) 0 
fluoride (I!J/LJ 0 
Total Iron (ug/L) • 182.500 .9.917 130.000 230.000 
Dissolved Iron (uI/L) 4 10.000 0.000 10.000 10.000 
Total lfanganese (ug/L) 4 91.500 23.700 72.000 126.000 
Dissolved llanganese (ugfL) 0 
Arsenic (ugfL) • 1.000 0.000 1.000 1.000 
BariUl (ug!L) 4 27.500 9.514 20.000 40.000 
Bery lliUl (ug/U 4 1.000 O.OIJO 1.000 1.000 
Boron (ug/L) 4 50.000 0.000 50.000 so. 000 
cadJiUl (ag/U 4 0.200 0.115 0.100 O.lDO 
ChrOliUl (ug/l) 4 2.000 1.414 1.000 4.000 
CoIIall (ug/L) 0 
Copper (ugfL) 4 8.000 3.SS9 5.000 12.000 
lead (ug/L) 4 1.250 0.500 1.000 2.000 
Mickel (ugfL) • 2.150 2.062 1.000 5.000 
Silver (ugM 4 5.100 5.658 0.200 10.000 
Zinc (ug/LJ 4 13.250 15.196 5.000 36.000 
AluainUi (ugfL) 0 4 107.500 69.462 SO.OOO 190.000 
SeleniUl (ug/LJ 0 4 1.000 0.0lI0 1.000 1.000 
!lercury (ug/l) 0 4 0.200 0.000 0.200 0.200 
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AfPfPEIX 4-D. SEAUN SIDWARY STATISTICS FOR OETORLY HATER GULITY DATA - ADUTI, TRM 5180.

1973-1977 Preoperational Period 1982-1986 Preoperatical Period

Paramter N Kean SD Hin IAX N ban

Temperature (deg C)
Dissolved Oxygen (mg/LI
pH (standard units)
Conductivity (umhos/cm)
Alkalinity Wmg/OL
Turbidity (ag/t)
Organic Nitrogen (ran/L)
Ammonia Nitrogen (ag/L)
NitritefNitrate Nitrogen (mg/L)
Total Phosphorus (mo/L)
Dissolved Phosphorus (ig/L)
Total Organic Carbon (mg/L)
Dissolved Organic Carbon (ig/LI

o00 (ag/L
Total Residue (ag/iL
Dissolved Residue (t/LIL
Calcium (u/L)
Hagnesius (Wg/L)
Sodium fag/0)
Potassium (ug/L)
Chloride (mg/L)
Sulfate (ag/LI
Silicon (ag/0)
Fluoride (sg/L)
Total Iron tug/L)
Dissolved Iron (ug/L)
Total Manganese (tugL)
Dissolved Manganese (ug/L)
Arsenic Tug/LI
Barium (ug/I I
Beryllium (ug/L)
Boron (ug/L)
Cadmium (ug/L)
Chromium (ug/LI
Cobalt tug/Ol
Copper (ug/L)
Lead (ug/L)
Nickel (ug/L)
Silver (ug/LI
Zinc (ng/L)
Alumina (ug/L)
Selenium (tu/L)
Mercury (ug/LI

37 15.651 1.648 13.200 17.400
37 7.901 0.790 6.600 9.409
25 7.320 0.104 7.200 7.500
25 178.000 4.082 170.000 180-000
6 50.33 1.211 49000 52.000

6 0.090 0.029 0.030 0.100
,6 0.099 0.004 0.020 0.210
6 0.335 0.038 0.300 0.370
6 0.030 8.00 0.030 0.030
0
6 1-800 0.400 1000 2.100
0
0

40 15.860
40 7.805
40 7.620
10 205.000
16 62.813
8 J.750

16 0.173
16 0.044
16 0.269
8 0.030

16 0.016
16 2.531
0 1.940
2 1.150
0
0
2 21.700
2 5.405
2 7.950
2 1.750
2 8.500
2 13.000
0
0
2 235.OO0
2 10.000
2 76.000
0
2 1.500
2 O.000
2 1.01102 SO.OOO2 50.010

2 0.100
2 1.500
0
2 33.500
2 3.500
2 1.500
2 5.100
2 10.000
2 115.000
2 1.000
2 0.200

SD hin Hal

1.124 14.500 17.900
0.932 6.700 9.700
0.482 7.100 0.400
0.000 205.000 205.000
4.03/ 59.000 69.000
2.041 1.100 6.300
0.060 0.090 0.320
0.013 0-030 0.070
0.031 0.230 0.310
0.012 0.010 0.050
0.006 0.010 0.030
0.673 1.400 3.400
0.745 1.200 2.900
0.212 1.000 1.300

1.838 20.400 23.000
0.120 5.400 5.570
1.760 6.600 9.100
0.212 1.600 1.900
2-121 7.000 10.00D
2.828 11.000 15.000

21.213 220.000 250.000
o.o0o 10.o00 1O.ooo

15.556 65.-00 87.000

o0707 1.00 2-000
14.142 20.000 40.00
0.000 1.600 1.000
0000 50.000 50.000
0.000 0.100 0.100
0.707 I.OO 2.L0G

23.335 17.000 50.0m0
3.536 1.000 6.000
0.707 1.000 2.000
6.930 0.200 10-.0O
7.071 5.000 15.000

49.497 30.000 150.000
0.000 1.000 1.000
0.0m0 0.280 0.200

G'

APIUDIX 4-D. SEASDJW. SUIIIfABY STATISTICS FOR _mILT lATER ClIIAlITY DATA - au., TRII 518.0 

1'73-1911 Preoperational Period 1982-1~ PreoperatiaaJ Period 

Parateler • lieu SD lIin 1111 N lieu SD lIin III 

Taperature (deg e) l1 15.Ml 1.648 13.200 11.400 40 15.860 1.124 14 •• 11.900 
Dissolved Ol,gen (I9/L) rI 7.981 0.790 6.600 9.400 40 7.1105 0.932 6.700 9.700 
pH (standard units) 25 7.320 0.104 1.200 7.500 40 7.620 0.482 7.100 8.400 
Conductivity (ulhos/cl' 25 178.000 4.081. 110.000 180.Il10 10 ~.OOO 0.000 205.000 205.000 
Alkalinity CI9/L) 6 so.m 1.211 49.0lI0 52.000 16 62.813 4.OJI 58.000 ·69.000 
Turbidit, (Ig/lt 0 8 l.7SO 2.041 1.180 '.lOO 
Organic JlilrogeG (agJU 6 0.080 0.029 0.030 0.100 16 0.173 0.060 0.090 0.320 
Aaaaia Nitrogen (19/L) 6 0.098 0.084 0.020 0.210 l' 0.044 O.Oll 0.030 0.070 
Nitrite+Mitrate Nitrogen (II/L) 6 0.335 0.038 0.300 0.370 16 0.269 O.OJI 0.230 0.310. 
Total Phosphorus (lIIl) 6 ·0.030 O.OIJO 0.030 0.030 8 0.030 0.012 0.010 0.050 
Dissobed Phosphorus (19/L) 0 16 0.016 0.006 0.010 0.030 
Total Organic Carbon (II/L) , 1.Il00 0.400 1.000 2.100 16 2.531 0.673 1.400 3.400 
Dissolved Organic Carbon (II/L) 0 8 1.900 0.745 1.200 2.900 
800 (19ft) 0 2 1.158 0.212 1.000 1.300 
TotaJ lesi.e (II/U 0 0 . 
Dissolved Residue (19/U 0 
calciUl (I9/U 2 21.700 1.8l8 20.400 23.000 
IlagDesiu (I!I/LJ 2 5.485 0.120 5.400 5.570 
ScldiUl (19/U 2 1.850 1.768 6.600 9.100 
Potassiu (19/L) 2 1.758 0.212 1.~ 1.900 
Cflloride (19/L) 2 8.508 2.121 7.000 10.000 
SIll fate (19/L) 2 13.000 2.828 11.000 . 15.000 
Silicon (ag/U 0 
Fluoride (19/t) 0 
Total Iron (ugJL) 2 2J5.000 21.213 220.000 2SO.OOO 
Dissolved Iron (ug/l) 2 10.000 0.000 10.000 10.000 
Total IIalIgaaese (ug/L) 2 76.000 15.556 65.000 87.000 
Dissolved llanaese (1I9/t) 0 
Arsenic (ug/l) 2 1.500 0.707 1.000 2.000 
8a, iUl (ug/I) 0 2 30.000 14.142 20.000 40.001) 
leryllilll (UgJL) 2 1.000 0.000 1.000 1.000 . 
80ron (ag/U 2 50.000 0.000 SO.OOO 50.080 

cadliua (aglL) 2 0.100 0.000 0.100 0.100 

CbrClliul (ug/Ll 2 1.500 . 0.707 1.000 2.Otm 
CObalt (ug/t.) 0 
Copper (ugJL) 2 33.500 23.335 17.000 50.000 
lead (ug/L) 2 3.500 3.536 1.000 6.1D) 
Nickel (uwL) 2 1.500 0.707 1.000 2.000 

SilYer (ag/U 2 S.lC1O 6.930 0.200 10.000 

Zinc (ag/L) 2 10.001) 7.071 5.000 15.000 
AluailWl (gilL) 2 11:;.1lOIJ .9.4'7 80.0lI0 lSO.000 

Sell'lliu . (ugJL) 2 1.000 0.000 1.000 1.000 
llercurr (ag/L) 2 0.200 0.000 0.200 0.200 
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APPL0IX 4 0. S1AA 2UAMRT SIAIISlICS 10R OQAITY HAE l R lN QUM IIY DAMA -1lNIFE, IRN 521.4

1973-1977 Preoperational Period 192-1996 Preoperatical Period

Parameter N Kean SD Kin Nag H Iean SO Kin flax

Temperature (dug C)
Dissolved Oxygen (S9IL)
pH (standard units)
Caductivity (umhos/cm)
Alkalinity (mg/U
Turbidity (mg/i)
Organic Nitrogen (891m
Ammonia Nitrogen (ag/L)
Nitrite#litrate Nitrogen (19/L)
Total Phosphorus (iWO)
Dissolved Phosphorus (#gi1)
Total Organic Carbon (59IL)
Dissolved Organic Carbon (g/L
ROD (g/U)
Total Residue (ogIL)
Dissolved Residue I{S/L)
Calcium (mg/U
Hagpesium (mg/L)
Sodium (mgIL)
Potassium (mg/L)
Chloride (mg/L
Sulfate (mg/U)
Silicon (mg/I)
Fluoride (mg/U
Total Iron (ug/i)
Dissolved Iron W/O)
Total Hanganese (ug/L)
Dissolved Manganese (ugiL)
Arsenic (ughL)
Barium (ug/L)
Beryllium (ug/Ui
Boron (ugW)
Cadmium (ug/)
Chromium (ugi)
Cobalt (ugl)
Copper (ug/L0
Lead (ug/L)
Nickel (ug/L)
Silver (ug/L)
Zinc fog/i)
Aluminum (ug/L)
Selenium (ug/L)
Nercury (ug/L)

28
28
29
28
1e
is15
19
19
19
10

16
18
0

15
0
0

16
16
16
16
15
15
8
8

16

16
16
16
16
16
16
Is
16
16
0
16
16
16
16
16
16
16
16

5.368 2.372 2.500 8.300
12.461 0.786 11.200 13.600
7.5% 0.257 7.200 9.000

176.786 15.892 150.000 200.000
56.889 1.906 54.000 61.000
12.840 5.863 5.000 20.000
0.122 0.041 0.050 0.230
0.064 0.032 0.010 0.110
0.596 0.202 0.450 1.300
0.031 0.010 0.020 0.050
0.042 0.096 0.010 0.410
2.350 0.651 1.700 3.600

1.293 0.397 1.000 2.200

19.689 2.056 17.000 23.000
4.700 0.708 3.600 5.8900
4.9B7 1.290 3.000 6.200
1.319 0.054 1.200 1.400
6.400 1.298 4.000 8.000

15.467 2.569 10.000 19.000
6.662 0.635 5.800 7.500
0.079 0.023 0.050 0.100

565.000 262.679 280.000 960.000
112.500 63.927 50.000 230.000
56.875 9.732 40.G00 70.000
15.000 8.165 10.0C0 30.000
4.375 1.204 2.000 5.008

100.m 0.000 lO00.0 100.600
MO.O O.0OO 10.600 10.0m0
77.333 34.323 1O.OD8 100.000

1.063 0.250 1.000 2.080
5.563 2.?50 o .009 14.000

19./15 12.894 10.600 50.000
18.750 19.254 10.000 80.000
51.250 5.000 50.000 76.000
10.000 0.000 10.000 10.000

130.625 393.149 10.000 1600.000
M90.625 634.706 300.m00 2300.000

2.125 2.156 1.000 10.000
0.200 0.090 0.200 0.200

42
41
38
0

26
20
24
24
24
19
24
24
18
16
0
0

15
15
15
15
16
16
0
0

5.095
11.187
7.437

56.154
7.140
0.220
0.028
0.497
0.037
0.012
2.471
1.844
1.397

21.613
5.193
6.090
1.340
6.688

15.688

1.297
1.086
0.219

9.776
3.116
0.129
0.015
0.222
0.008
0.004
0.650
0.953
0.408

2.547
0.779
1.531
0.206
1.138
2.626

3.000
9.270
6.700

47.000
3.600
0.070
0.010
0.370
0.020
0.010
1.500
0.800
1.000

1.000
4.100
4.300
1.000
6.000

12.000

6.700
12.400
7.860

70.000
12.000
0.620
0.060
1.400
0.050
0.020
3.500
3.300
2.500

25.000
6.370
9.700
1.600
9.000

20.000

16 306.250 189.381
16 309.50 23.345
16 41.500 12.675
0

16 1.250 0.577
16 24.375 8.139
16 1.000 0.000
16 55.000 20.000C
16 0.331 0.430
16 1.438 1.031
0

16 11.0/S 14.165
16 5.315 4.530
16 2.563 2.394
16 7.550 4.3C 3
16 13.000 6.861
16 227.500 93.345
16 1.500 0.730
16 0.200 0.000

80.000 610.00

30.000 /4.000

1.m0 3.0108
10.000 30.000

1.000 1.080
50.000 130.000
0.100 1.400
1.00 4.00

.600o 64.000
1.000 13.600
1.000 9.000
0.200 10.080
5.000 31.000

60.000 370.000
1.000 3.000
0.200 0.200

APPiUn 48. 51 A9GtW 9lIIIIAIY 51AIISlles 101 QUAI" II' MAnl QUAI In DAiA . 11111111, 1111 521.4 

1913-1977 Preoperational Period 1982-198& Preaperatioal Period 

.• arueter II lean SD "in 1111 II llean SD IUn 1111 

'ftIIIef'ature (deg C) 28 5.W 2.312 2.500 8.3110 42 5.095 1.297 3.000 6.700 

Dissolved Oxygen (19/L1 28 12.461 0.786 11.200 13.600 41 11.187 1.086 9.270 12.400 
pH (studard units) 28 1.596 0.251 1.200 8.000 18 7.431 0.2J9 6.700 7."" 
r~ducti,ity (uIbos/cl) 28 176.786 15.882 150.000 200.000 0 
Alkalinity (II/L) 18 56.889 1.906 54.GOO 61.000 26 56.154 8.n6 41.000 70.000 

Turbidity 'IIIL) 15 12.840 5.863 5.000 20.000 20 7.140 1.116 3.&00 12.000 

Organic lIitrogen (1i/L) 18 0.122 0.041 0.050 0.230 24 0.220 0.129 0.070 0.620 

Allania Ii tragen (I9/LI 18 0.0&4 0.032 0.010 0.110 24 0.028 0.015 0.010 0.060 

lIitrite+Nitrate Nitrogen (gg/L) 18 0.596 0.202 0.450 1.300 24 0.497 0.222 0.310 1.400 

Total Phosphorus (19/L) 18 0.031 0.010 0.020 0.050 18 0.037 0.008 0.020 0.050 

Dissolved PIIospItorus (II/U .6 0.042 0.098 0.010 0.410 24 0.012 0.084 0.010 0.020 

Total Organic carbon (II/L) 18 2.350 0.651 1.700 3.600 24 2.411 0.650 1.500 3.500 

Dissolved Organic Carbon CmgfU 0 18 1.844 0.953 0.800 3.JOO 

10D (1II/U 15 1.293 0.397 1.000 2.200 16 1.387 0.408 I.GOO 2.500 
Total Residue (1!I/t) 0 0 
Jlissolved Itsi"'e fl9ft) 0 0 
ClitiUl (19/L1 16 19.688 2.056 17.000 23.000 15 21.613 2.547 18.000 25.000 
IlagDesiUl (IIIl) 16 . 4.100 0.708 3.600 5.800 15 5.183 o.n, 4.100 6.310 
Sodiaa (1l/LI 16 4.987 1.290 3.000 6.200 15 6.080 1.531 .emu 8.700 
Potassiaa (I!J/L) .6 1.319 0.054 1.200 1.400 15 1.340 0.206 1.000 1.600 
Cfllor ide (I!I/U 15 6.400 1.298 4.000 8.000 16 6.688 1.138 6.000 9.000 

SUlfate (19/U 15 15.467 2.588 10._ 19.000 16 15.688 2.'26 12.000 20.000 
SiliclIII (ag/L) 8 6.662 0.£35 5.800 7.500 0 

Flaor ide (19/Ll 8 0.079 0.023 0.050 0.100 0 
Tala) Iron (ugJl' 16 ~.OOO 262.679 280.000 960.000 16 J06.2SO 189 . .!8l 80.000 610.000 
Dissolved Iron (ug/l) 16 112.Wt 63.927 50.000 230.000 16 J8.'~ 2l.14~ 10.000 10.000 
Total Manganese (ug/l) 16 56.875 8.732 40.000 10.000 16 41.500 12.675 1O.OOO 14.000 
Dissolved llanganese (ugJL) 16 15.0lI0 8.165 10.000 30.000 0 . 
Arsenic (ug/Li .6 4.375 1.204 2.000 5.000 16 1.250 0.577 1.000' 3.000 
BariUl (ug/L) 16 1011.000 0 •• 100.000 100.000 16 24.375 8.139 10.600 10.000 
Ber, lliul (ug/U 16 10.BOO 0.000 10.000 10.000 16 1.000 0.000 UIOO 1.000 
Boron (ug/L) 15 71.333 34.323 10.000 100.000 16 55.000 20.000 SO. 000 130.000 
C,dlIUI lug/l) 16 1.063 0.250 1.000 '.000 hi 0.331 0.430 0.100 1.400 
Cltro!UI (u9/1) If. :'.~.I ,.,~ :'.000 14.000 1(. 1.4JO I.O.S! 1.000 4.000 

Cob,lt (u9/l' 0 0 
Copper (ullL) Ifi 1,.j15 12.894 10.000 ~.OOO 16 I1.U/5 14.1ll!l :'.000 64.000 
Lead (ugJL) 16 18.150 19.254 10.000 80.000 16 5.175 4.SlO 1.000 13.000 
lIie.e! (ug/L) 16 51.250 5.000 so. 000 18.000 16 2.563 2.394 1.000 8.000 
Silver (ug/L) 16 10.000 0.000 10.000 10.000 16 7.5SO 4.383 0.200 10.000 
Zinc (ugJ1) 16 130.'25 393.149 10.000 1600.000 16 13.000 6.861 5.000 31.000 
AIUliaua (ug/U 16 890.625 634.786 300.000 2300.000 16 227.500 93.345 60.000 370.000 
seleaiUl CugJL) 16 2.125 2.156 1.000 10.000 16 1.500 0.730 1.000 3.000 
llercurr (ug/L) 16 0.200 0.000 0.200 0.200 16 0.200 0.000 0.200 0.200 

G:C 



APPENDIX 4-0. SEASONAL. S1NNARY STATISTICS FOR QUARTERLY IAJIR QUKALITY DATA - SPRING, TRN 527.4

1973-1977 Preoperational Period 1982 19t Preoperatioal Period

Parameter N Kean so Kin Rat N Kean

Tewmerature (deg C)
Dissolved Oxygen (mg/L)
pH (standard units)
Conductivity (ushos/ce)
Alkalinity (aq1L)
Turbidity (90l)
Organic Nitrogen (mg/L)
Ammonia Nitrogen (mg/I)
NitritefMitrate Nitrogen ng/.I)
Total Phosphorus (@91)
Dissolved Phosphorus (mg/L)
Total Organic Carbon (m/L)
Dissolved Organic Carbon (eg/L)
BoD (Og/I)
Total Residue (g/L0
Dissolved Residue (tg/L)
Calcium (mg/L)
Nagnesius (tg/I)
Sodium (mg/I)
Potassium (mg/L)
Chloride (mg/L)
Sulfate (ag/I)
Silicon (mg/t)
Fluoride (mg/t)
Total Iron (ug/L)
Dissolved iron (ug/L)
Total Nanganese (ug/L)
Dissolved Nanganese (mg/L)
Arsenic (U2/)
Barium (ug/I)
Beryllium (ug/L)
Boron (ug/L)
Cadmium (ug/I)
Chromium (ug/L)
Cobalt (ug/I)
Copper (0glI)
Lead (ug/I)
Nickel (ug/I)
Silver (ug/L)
Zinc (ug/L)
Aluimum (mg/I)
Selenium (og/L)
Nercury lug/L)

30
30
26
30
14
16
18
10
19
18
16
19
0

16
0
0

16
16
16
16
16
14
4
7

16
16
16
16
16
16
16
16
15
16
0

16
16
16
16
16
16
16
16

17.603
7.743
7.377

154.=00
53.071
7.294
0.095
0.071
0.351
0.023
0.015
2.579

1-.006

19.063
4.569
4.644
1.260
4.250

10.786
5.450
0.077

0.989 16.500 20.000
0.731 6.260 9.900
0.131 7.200 7.700
8.137 140.000 160.000
6.708 39.000 63.000
3.933 3.200 15.000
0.031 0.040 0.100
0.024 0.040 0.120
0.107 0.220 0.660
0.007 0.020 0.040
0.013 0.010 0.060
1.108 1.200 5-400

0.025

2.112
0.379
1.346
0.097
0.447
2.155
0.058
0.021

IM 1.100

16.000 22.000
4.000 5.200
3.600 7.300
1.000 1.400
4.080 5.000
8.000 14.000
5.400 5.500
0.060 0.100

47 18.026
47 7.725
47 7.468
12 160.750
25 59.000
15 5.827
25 0.202
25 0.062
25 0.299
19 0.016
21 0.010
25 2.352
13 1.523
16 1.362
0
0

16 21.063
16 4.912
16 4.625
16 1.350
16 4.869
12 12.417
0
0

16 162.500
14 20.714
12 43.417
0

16 1.mB0
16 43.125
16 3.375
16 39.250
16 0.112
16 1-313
0

16 20.439
12 2.333
16 1.313
16 7.550
16 20.500
16 95.000
16 1.000
16 0.200

So "ino Na

1.033 16.500 19.500
1.684 4.900 9.750
0.230 7.200 8.000
1.215 159.000 163.600
7.906 46.000 67.000
2.128 2.900 9.800
0.093 0.110 0.410
0-039 0.020 0.210
0.098 0.020 0.440
0.007 0.010 0.030
0.002 0.010 0.020
0.889 1.200 4.500
0.442 1.100 2.200
0.435 1.000 2.300

5.026 16.000 38.000
1.101 3.700 8.400
0.966 3.800 6.300
0.052 1.300 1.400
0.769 4.0-0 6.000
2.575 10.000 16.00

50.396 100.000 280.000
15.424 10.000 50.000
8.328 30.000 62.000

0.000 1.WO 1.000
34.587 10.000 100.000
3.991 1.000 10.000

19.234 6.000 50.000
0.050 0.100 0.300
0.602 1.00 3.000

24.555 5.000 90.000
2.498 1.000 10.000
0.479 1.009 2.000
4.383 0.200 10.000

34.512 5.000 120.000
26.583 50.080 140.000
0.0m0 l.000 1.im0
0.000 0.200 0.200

541.975 187.376 210.000 950.000
65.000 32.455 50.000 160.000
40.000 9.661 30.000 60.000
10.625 2.500 10.000 20.000
5.500 2.966 2.000 10.000

100.000 0.000 100.000 100.000
10.000 O.O0O 10.000 10.000
75.625 32.653 10.000 100.000

1.067 0.258 1.000 2.000
5.000 0.080 5.200 5.000

21.250 15.438 10.000 50.000
10.125 0.500 10.000 12.000
50.000 0.000 50.000 50.000
10.000 0.000 10.000 10.800
16.250 8.062 10.060 30.00

706.250 304.344 200.000 1200.000
1.938 0.929 1.000 4.000
0.387 0.475 0.200 1.600
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APP£JIDII 4-0. SEAS01IAl. SUJlllAIY STATISTICS FO. GUAlTEIl.T IAn. QUALI" DATA - SPlIIE, fill 521.4 

1973-1971 Preoperational Period 19821986 Preoperalioal Period 

. Parueter II !lean 50 lIin !fal II trean SD IIjn llal 

TetPerature (deg C) JO 17.603 0.989 16.500 20.000 47 18.026 1.033 16.500 19.500 
Dissolved Olygen (l9fl) JO 1.743 0.731 6.2110 8.900 47 7.725 1.684 4.900 9.750 
pH (standard units) 26 7.m 0.131 1.200 7.100 47 7.468 0.2lO 7.200 8.000 
Conductivity (UlhDS/cl) 3D 154.000 8.131 140.0lI0 1&0.000 12 160.150 1.215 159.1100 163.000 
AlkaliDity (agJl) 14 53.071 6.108 39.000 63.000 25 59.060 7.906 46.000 67.000 
Turbidity ("'ll 16 7.294 l.933 l.200 15.000 15 5.827 2.128 2.900 9.800 
Organic iii trogen (I9fLl 18 0.095 0.031 0.040 0.180 25 0.202 0.08J 0.110 0.410 
AIIoDia Nitrogen (19/L) 18 0.071 0.024 0.040 0.120 25 0.1162 0.OJ9 0.020 0.210 
iii tr i lefllitrate Ii trogee (lf/l) 18 0.351 0.107 0.220 0.660 25 0.299 0.098 . 0.020 0.440 

Total Phosphorus (1I!I/L) 18 0.023 0.007 0.020 0.040 19 0.016 0.007 0.010 0.030 
Dissolved PhosphDrus (1I!I/Ll 16 0.015 O.Oll 0.010 0.060 21 0.010 0.002 0.010 0.020 
Total Organic CarIlaD (19/U 18 2.578 1.1118 1.200 5.400 2S 2.352 0.889 1.200 4.500 
Dissolved Organic carbon (1I!I/l) 0 . 13 1.523 0.442 I.UlO 2.200 
100 (19/Ll 16 LOO6 0.025 1.000 1. Ion 16 1.362 0.435 1.000 2.JUO 
Total Residue (I9IU 0 0 
Dissolved Residue (llg/L) 0 . 0 
Calciu. (ag/L) 16 19.063 2.112 16.000 22.000 16 21.063 5.026 16.000 lB.OOO 

!fagnesilll (1g/Ll 16 4.569 0.379 4.000 5.200 16 4.912 1.181 3.700 8.400 
SadiUl (1I!I/Ll 16 4.644 1.346 3.600 7.300 16 4.625 0.966 3.800 6.300 
PatassiUl (1I!I/Ll 16 1.200 0.097 1.000 l.400 16 1.350 0.052 LlOO 1.408 
Chior ide (I!II'U 16· 4.250 0.447 4.060 5.Il00 16 4.869 0.769 4JltlO 6.000 

sulfate h./Ll 14 10.786 2.155 8.000 14.000 12 12.417 2.575 10.000 16.000 

Silicon (1i/Ll 4 5.450 0.058 . 5.400 5.500 0 
Fluoride (II!I/L) 7 0.077 0.021 0.1160 0.100 0 

Total Iron (ugfl) 16 541.875 187.376 210.0110 9SO.008 16 162.500 SO.J98 100.000 280.000 
Dissolved Iron (u9/l) 16 65.000 32.455 SO.OOO 160.000 14 20.714 15.424 10.000 SO.OOO 
Totil Kaaganese (ug/l) 16 40.000 9.661 30.000 60.000 12 43.417 8.328 30.000 62.000 

Dissol red llanganese (II!I/L) 16 IIi. 625 2.500 10.000 20.000 0 
Arsenic (utll) 16 5.500 2.966 2.000 10.000 16 1.000 0.000 1.000 1.008 
BariUl (uI/L) 16 100.000 0.000 100.000 100.000 16 43.125 34.587 10.000 100.000 
BerylUu (ug/U 16 10.000 0.000 10.000 10.000 16 3.375 l.981 1.000 10.000 
Boron (ug/L) 16 75.625 32.6SJ 10.0110 100.600 16 39.2SO 19.234 6.000 SO.OOO 

CadliUl (ug/L) 15 1.067 0.258 1.000 2.000 16 0.112 0.050 0.100 0.300 
ChrmUi (UgJL) 16 5.000 0.000 5.000 5.000 16 1.313 0.602 1.000 3.000 
Cobalt (1I9/l) 0 0 
Capper (UI/U 16 21.250 15.438 10.000 SO.OOO 16 20.438 24.555 5.000 90.000 
lead (ugJL) 16 10.125 0.500 10.000 12.000 12 2.m 2.498 1.000 10.0110 
Nickel (uI/L) 16 SO.OOO 0.000 50.000 SO.OOO 16 1.313 0.479 1.000 2.000 
Silver (ug/Ll 16 10.000 0.000 10.000 10.000 16 7.550 4.383 0.200 10.000 

lint 'u"L) 16 16.250 8.062 10.000 JO.UOO 16 20.500 34.512 5.000 120.000 

Aluailu (ug/L) 16 70&.250 304.344 2110.000 1200.000 16 95.000 26.583 50.000 140.000 
Seleoiu (ug/Ll 16 1.938 0.929 1.000 4.000 16 1.000 0.000 1.0lI0 1.000 
!lefturr IUI/l) 16 0.387 0.475 0.200 1.600 16 0.200 0.000 0.200 0.200 
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APPENDIX 4-0. SEA AL SONIAMA STATISTICS FOR NUAMBRL.Y VATER OGILITY DATA - SUNW, TiN 527.4

1973-1977 Preoperational Period 1982-1986 Preoperatioal Period

Parameter H IenM so Kin flax N lean

Temperature (deg C)
Dissolved Oxygen (mg/L
pH (standard units)
Conductivity (umhos/cu)
Alkalinity (19/L)
Turbidity (g/lL)
Organic Nitrogen (ng/L)
Amonia Nitrogen (ng/L)
Nitrite4Nitrate Nitrogen (mg/L)
Total Phosphorus (mg/L)
Dissolved Phosphorus (u/i)
Total Organic Carbon (ne/l
Dissolved Organic Carbon (mg/L)
BOd (mg/IL
Total Residue (mg/L)
Dissolved Residue (mg/L0
Calcium jIgL)
hagnesium (mg/iL)
Sodium (mg/)
Potassium (eg/I)
Chloride (lg/L)
Sulfate (mg/l)
Silicon (mg/l)
Fluoride (mg/OL
Total Iron (ug/L)
Dissolved Iron (ug/L)
Total Nanganese (ug/L)
Dissolved Nanganese jug/L)
Arsenic (ug/L)
Barium (ug/L)
Beryllium (ug/L)
Boron (ag/L)
Cadhium (ug/L)
Chrosium (ug/L)
Cobalt (ug/L)
Copper (ug/i)
Lead Wug/i)
Nickel (ug/I)
Silver (ug/L)
Zinc (ug/L)
Aluminum jug/L
Selenium (ug/L)
Nercury jug/L)

34
354
29
34
22
19
23
23
23
23
20
19
0

20
0
0

20
20
20
20
20
18
8

11

20
20
20
20
20
20
20
16
20
20
0

20
20
20
20
20
20
20
20

25.253
4.812
7.110

176.176
55.909
6.789
0.173
0.065
0.474
0.024
0.014
2.032

1.420

0.489 24.500 26.500
1.143 1.700 7.000
0.379 6.200 7.500

15.957 160.000 200.000
4.896 47.000 61.000
1.744 4.600 10.000
0.072 0.060 0.390
0.077 0.030 0.410
0.675 0.250 3.500
0.010 0.010 0.050
0.005 0.010 0.020
0.406 1.500 3.100

0.426 1.000 2.500

29.309 2.296 16.800 23.000
4.600 0.299 4.200 5.000
5.120 1.290 1.600 9.000
1.455 0.305 1.200 2.100
6.200 0.410 6.000 7.000

12.A67 1.495 9.000 16.000
5.137 0.160 4.900 5.400
0.093 0.006 0.080 0.100

317.000 162.937 120.000 680.000
52.500 11.180 50.000 100.0-0

104.500 36.631 40.000 100.000
32.000 21.909 10.000 70.000
5.250 1.585 4.800 11.010

100.000 0.000 100.000 100.000
10.000 0.000 10.000 10.000
83.125 36.646 10.000 140.000
1.009 0.000 1.000 1.000
5.000 0.000 5.000 5.000

42.500 42.658 10.000 200.M00
10.100 0.447 10.000 12.000
93.500 194.538 50.000 920.000
10.000 0.000 10.000 10.000
10.080 11.517 10.000 50.000

489.500 208.162 200.000 800.M
1.450 0.510 1.000 2.000
0.205 0.022 0.20- 0.300

40 25.219
48 5.049
49 7.549
12 180.000
18 65.833
14 5.357
25 0.217
25 0.040
25 0.373
12 0.029
24 0.010
25 3.180
10 2.330
17 1.309
0
0

17 24.812
17 5.302
17 6.159
17 1.424
17 6.765
17 11.824
0
0

17 131.765
17 32.353
17 91.471
0

17 1.529
17 47.647
17 3.118
17 41,294
17 0.141
17 1.082
0

17 9.588
17 3.706
17 2.765
17 7.694
17 40.588
17 109.412
17 1.118
17 0.206

So min lax

0.537 24.500 26.400
0.919 2.900 6.600
0-482 7.000 9-000
0.000 190.000 190.000
7.310 55.000 73.000
1.083 4.200 8.200
0.119 0.110 0.580
0.013 0.300 0.090
0.652 0.1M0 3.500
0.010 0.020 0.040
0.000 0.010 . 0.010
0.703 1.900 4.200
0.817 1.500 3.500
0.385 1.000 2.200

4.732
0.950
1.330
0.152
1.855
2.698

55-027
19.852
18.3"89

0.874
31.924
3.935

16.305
0.071
1.269

5.767
4.947
2.611
4.285

85.301
43.225
0.332
0.024

18.090

3.800
4.700
1.200
4.009
9.000

35.000
6.420
8.400
1.700
9.000

17.000

50.000 210.000
10.000 50.000
6".000 126.000

1.000 3.000
10.000 100.000
1.000 10.000

10.000 50.000
0.100 0.300
1.000 4.000

5.000 26.000
1.000 14.000
1.000 10.000
0.200 10.000
5.00 330.000

50.000 180.000
1.000 2.000
0.200 0.300
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APPEJIDIX 4-D. S£ASOfW. SflIIIIAIf STATISTICS rOR GUAlTERU IlATER GlW.Hr DATA - SCIIID, TRII 527.4 

1913-1917 Preoperational Period. 1982-1986 Preaperatioal Period 

( ParaRter II !lean SD Ilia 1111 II lean SO lin Mal 
" 

TelPerature (deg C) J.4 25.m 0.489 24.SfIO 26.500 48 25.219 0.531 24.SfIO 26.400 
Dissolved Ol,gen (II/L) l4 4.812 1.143 1.700 7.000 48 5.049 0.919 2.900 6.600 
pH (staidit'd uai ls) 27 7.110 D.m 6.200 7.500 48 7.549 0.482 7.000 9.000 
conduttivity (UIhos/cl) l4 176.176 15.~1 1&0.000 2110.000 12 180.000 0.000 180.000 180.000 
Albliait, (19/l) 22 55.909 4.898 47.000 61.000 18 65.811 7.310 55.000 73.000 
Turbidity (1I/Ll 19 6.789 1.744 4.680 111.000 14 S.lS7 1.083 4.200 8.200 
Organic lIitrllgel (19M 23 0.173 0.012 0.060 0.380 25 0.217 0.119 0.110 0.580 
AIIonia lIitrogen ll9/L) 23 0.065 0.071 0.030 0.410 25 0.040 0.013 0.300 0.090 
Hitrite+litrate Nitrogen (19/l) 23 0.474 0.675 0.250 3.500 25 0.373 0.&52 0.180 3.500 
Total l'fIospharus (19/lJ 23 0.024 0.010 0.010 0.050 12 0.029 0.010 ' 0.020 0.040 
Dissolved PbDSPhtrus (19/U 20 0.014 0.005 0.010 0.020 24 0.010' 0.000 0.010 . 0.010 
Total Organic Carbon (IIIL) 19 2.032 0.406 1.500 1.100 25 3.180 0.703 1.900 4.200 
Dissolved Organic &arbon (IV/U 0 10 2.330 0.817 1.5110 3.500 
BOD (lilt) 20 1.420 0.426 1.000 2.5110 17 1.388 0.185 1.000 2.200 
Total Residue (19/L) 0 0 
Dissolved lesiWe (sgfL) 0 0 
taJti". tll9/L) 20 20.300 2.296 16.800 2J.800 17 24.B12 4.7l2 IB.OOO 35.000 
lIa!PIesiUl (19/l) 20 4.600 0.29'1 4.200 5.000 17 5.102 0.850 3.800 6.420 
Sadiu (II/U 20 5.120 1.290 1.600 9.000 17 6.159 1.330 4.700 8.400 
Potassiu (1!I/L) 20 1.455 O.lDS 1.200 2.100 17 1.424 0.152 1.200 1.700 
Chloride (ag/U 20 6.200 0.410 6.000 7.000 17 6.765 1.855 4.01l0 9.000 
SUlfate (II/U 18 12.6£7 1.495 9.000 1'.000 17 11.824 2.698 9.000 17.000 
Silicon (1g/L> 8 5.137 0.160 4.900 5.400 0 
Fluoride (19/L) 11 0.093 0.006 0.080 0.100 0 
Total Iron (u"U 20 317.000 162.937 120.000 680.000 17 131.765 55.027 5O.01l0 2l0.0OD 
Dissolved Iron (ug/l) 20 52.500 11.1110 50.000. 100.000 17 32.353 19.852 10.000 50.000 
Tatal IIanganese (ag/U 20 104.500 36.631 40.DOD 180.000 17 91.471 18.389 66.080 126.000 
Dissolved Jlanganese (uwl) 20 32.000 21.909 10.000 70.000 0 
Arsenic (ug/U 20 5.250 1.585 4.000 U.OOO 17 1.529 0.874 1.0lI0 3.000 
larilll (ug/L) 20 100.000 0.000 100.080 100.000 17 47.647 31.924 10.01l0 100.000 
lerylliUl (ug/L) 20 10.000 0.000 10.000 10.000 17 1.118 3.935 1.000 10.000 
Baron (u9lL) 16 83.125 36.646 10.000 140.000 17 41,294 16.JD5 10.000 so. 000 
Cldliu (u9M 20 1.000 0.Il10 1.000 1.000 17 0.141 0.071 0.100 0.300 
ChrOliu (ugJL) 20 5.000 0.000 5.000 S.OOO 17 1.882 1.269 1.000 4.000 
Cobalt (ug/U 0 . 0 
COpper (ug/l) 20 42.5110 42.658 10.000 200.000 17 9.588 5.767 5.000 26.000 
Lead (ug/U 20 10.100 0.447 10.000 12.000 17 3.706 4.947 1.000 14.000 
lIickel (ug/l) 20 93.500 194.538 50.000 920.000 17 2.7&5 2.611 1.000 10.000 
Silver (ug/l) 20 10.000 0.000 10.000 10.000 17 7."4 4.285 0.200 10.01l0 
Zinc (u9/U 20 18.000 11.S17 10.000 50.000 17 40.588 85.301 5.000 JlO.OOO 
AiUliaWl (ug/l) 20 489.500 208.162 200.000 800.000 17 109.412 43.225 50.000 180.000 
SeleoiUl (agJL) 20 1.450 0.510 1.000 2.000 17 1.118 0.332 1.000 2.000 
llerwr (a,/L) 20 0.205 0.022 0.200 0.3110 17 0.206 0.024 0.200 0.300 
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AP9 IX 4-D. SEASONAL SWUIARY STATISTICS FOR OUARTERLY UATER OUMtTI DATA - AUTMU, TiM 527.4

1973-1971 Preoperational Period 1902-1986 Preoperatioal Period

Parameter N Kean SD in Ka Ni N lean

Temperature (deg C)
Dissolved Oxygen (mg/L)
pH (standard units)
Conductivity (uihos/cm)
Alkalinity (sg/L)
Turbidity (@91L)
Organic Nitrogen (sq/t)
Auonia Nitrogen (mg/L)
Nitrite#Nitrate Nitrogen (ag/)
Total Phosphorus (mg/L
Dissolved Phosphorus (mg/L)
Total Organic Carbon (UgIL)
Dissolved Organic Carbon (sg/L)
BOB (mg/L)
Total Residue (mg/L)
Dissolved Residue (mg/L)
Calciu (mg/L)
Nagesiu (mg/I)
Sodium (mg/I)
Potassium (6g/I)
Chloride (ag/L)
Sulfate (Bg/l)
Silicon (mg/L)
Fl00ride (mg/I)
Total Iron (ug/L)
Dissolved Iron (ug/L)
Total Nanganese (ug/L)
Dissolved Nanganese (ug/L)
Arsenic (ug/L)
Barium (ug/L)
Beryllium (ug/L)
Boran (ug/L)
Cadmium (tug/L)
Chromium (ug/L)
Cobalt (ug/l
Copper (ug/L)
Lead Wug/l)
Nickel (ug/I)
Silver (ug/L)
Zinc (Ug/I)
Aluminum (ug/I)
Selenium (ug/L)
Kercury (ug/L)

15.682 1602 13.500 17.400
8.121 0.820 6.600 9.600
7.282 0.153 7.000 7.500

171.765 13.509 140.000 180.000
49.778 6.093 39.0GO 58.000
6.235 2.416 2.200 10.000
0.139 0.049 0.070 0.250
0.046 0.048 0.020 0.250
0.325 0.070 0.100 0.420
0.026 0.008 0.010 0.046
0.012 0.006 0.010 0.030
2.483 0.735 1.000 3.700

1.140 0.127 1.000 1.400

18.167
4.661
6.483
1.422
7.500

14.450
4.187
0.072

3.130
0.576
0.820
0.241
1.147
3.410
0.064
0.007

13.000 22.000
3.700 5.300
5.000 7.300
1.200 1.800
6.000 9.00
9.m0O 20.00
4.100 4.300
0.060 0.090

41 15.8M 5
41 7.848
41 7.411
10 204.500
23 63.000
18 4.133
23 0.132
23 0.035
23 0.260
13 0.029
23 0.013
23 2.900
12 1.858
15 1.453
0
0

16 22.094
16 5.477
16 7.700
16 1.656
13 7.923
15 14.290
0
0

16 179.375
15 20.667
16 62.875
0

16 1.500
16 45.000
16 3.250
16 42.000
16 0.606
16 1.438
0
16 11.250
16 5.813
16 1.500
16 7.550
16 7.563
16 113.125
16 1.400
16 0.200

570.000 907.602 240.000 4200.000
50.500 8.870 30.080 70.000
53.333 14.552 30.000 90.000
12.000 4.104 10.000 20.000
3.900 1."47 2.000 5.000

111.111 12.338 100-.00 200.000
10.000 0.000 10.000 10.000

129.167 97.929 40.000 280.000
1.056 0.236 1.000 2.000
5.611 1.787 5.080 11-.00

96.111 212.441 10.000 680.000
10.000 0.000 10.000 10.090

130.556 276.075 50.000 1200.000
10.000 0.000 10.000 10.000
38.899 63.606 10.000 270.000

461.111 222.655 200.000 900000
1.250 0.444 1.000 2.000
0.260 0.226 0200 1.200

1.116
0.210
0.978
0.103
2.465
1.568

79.033
18.310
21.169

0.730
33.665
4.025

14.385
0.849
0.892

6.245
9.786
1.095
4.W3
2.476

38.595
0.000
0.600

SD Kin Naz

1.U8 14.000 17.900
0.615 6.700 9.100
0.264 6.900 8.300
1.591 200.000 205.000
3.330 56.000 70.000
1.918 1.100 7.700
0.066 0.040 0.34O
0.011 0.020 0.060
0.027 0.230 0-310
0.015 0.010 0.050
0.005 0.010 0.030
2.720 1.300 15.000
0.763 1.100 3.000
0.327 1.000 2.000

20.200
5.100
6.700
1.500
3.000

11.000

10.000 39O.0m0
10.000 50.000
40.000 107.000

1.000 3.000
20.000 100.000

1.000 10.m0

14.000 50090
0.100 2.400
1.000 4.000

5.m00 28.000
1.000 40.000
1.000 5.000
0-240 10.60
5.000 11.000

50.000 190.000
1.000 1.000
0.200 0.200

24.000
5.800
9.100
1.900

10.000
19.000
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APPEIIDIX 4-0. SEASOIIAL SUllllARY STATISTICS fOR ClUARlEIl.Y lATER IUAlITY DATA - AUTlM, TIll 527.4 

1913-1977 Preoperational Period 1982-1986 PreaperatioaJ Period 

Paraleter II !lean 51 lIin llal II llean SO llin llal 

TeIPt!ralllre (deg C) 38 15.682 1.&02 13.500 11.400 41 15.885 1.368 14.0lI0 11.900 
Dissolved Ol,gen (lIIl' 38 8.121 0.820 6.680 9._ 4) 1.848 0.615 6.100 9.100 
pH (standard units' 34 1.202 0.153 1.000 7.500 41 1.411 0.264 6.900 8.300 
Conductivit' (ulbas/cl) 14 111.165 ll.589 140.000 1111.000 10 204.500 1.581 200.000 2OS.0u0 
Alkalinit, (19/L) .18 49.m 6.09.5 J9.000 58 •• 23 63.000 .I. DO 56 •• 71.000 
Turbidit, (Ig/L) 20 6.235 2.416 2.200 10.000 18 4.133 1.'18 1.100 1.700 
Organic Nitrogen (IIIL) 22 0.139 0.1M9 0.070 0.250 23 0.132 0.066 0.040 0.340 
a-miB Nitrogen (19/U 22 O.OU 0.048 0.020 0.250 23 0.0lS 0.01l 0.020 0.060 
lIitrite+llitrate Nitrogen (1I/l) 22 0.325 0.070 0.1110 0.428 23 0.260 0.027 0.230 0.l10 
Total l'fIosphorus (II/U 22 O.OU 0.008 0.010 0.046 13 0.029 0.015 0.010 0.050 
Dissolved Phosphorus (I9/L) 20 0.012 0.006 0.010 0.030 23 0.013 0.005 0.010 0.030 
Total Organic &arbon (lIIl) 18 2.483 0.735 1.000 3.700 23 2.900 2.720 1.300 15.000 
Dissolved Organic &arbon (19/L) 0 12 1.8S8 0.763 1.100 3.0lI0 
BOD (19/U 20 I.1tO 0.121 1.000 1.400 15 1.453 0.327 1.000 2.800 
Total Resi.e (HIll 0 0 
Dissolved Residue (IIIU 0 0 
caJc:iUl (1!IfL) 18 18.161 3.130 13.000 22.000 16 22.094 1.116 20.200 24.0u0 
lIa!JlesiUl (1I/L' 18 4.661 0.516 3.700 5.300 16 5.471 0.210 5.100 5.800 
Sadiua (I!I/LI 18 6.483 0.820 5.000 7.300 16 7.700 0.918 6.700 9.100 
Potassiu (19/ll 18 1.422 0.241 1.200 1.800 16 1.656 O.lOJ I.SOD 1.900 
Cbloride (19ft) 20 1.500 1.147 6.000 9.000 13 7.923 2.465 3.0lI0 10.000 
sulfate (II/U 20 14.450 . 3.410 9.000 20.000 15 14.200 1.568 11.000 18.0lI0 
Silicon (1g/U 8 4.181 0.064 4.100 4.300 0 
Flllaride (II/L) 8 0.072 0.007 0.060 O.OSO 0 
Total Iron (ut/L' 18 570.0lI0 9f11.61J2 240 •• 42110.000 16 119.375 79.0J3 10.1lOO 390.000 
Dissolved Iron (ugfL) 20 50 •• 8.870 30.00'0 70.000 15 28.667 18.310 10.000 50.000 
Tatal "anganese (ag/L) 18 53.m 14.552 30.000 98.000 16 62.815 21.169 40.000 107.000 
Dissolved JlBJlganese (uwL) 20 12.000 4.104 10.000 20.000 0 
Afseoic (ag/U 20 3 •• 1.447 2.000 5.088 16 1.500 0.130 1.GOO 3.000 
Bar iUl (ug/L) 18 111.111 l2.m 100.000 200.000 16 45.000 3l.665 20.000 100.0lI0 
.er,lliUl (ag/L) 18 10 •• 0.000 10 .• 10.000 16 l.2S0 4.025 1.0lI0 10.0lI0 
loran (ug/L) 12 129.161 97.929 40.0110 280.000 16 42.000 14.385 14.000 50.0lI0 
&adliua (Ug/L) 18 1.056 0.236 1.000 2.000 16 0.60£ 0.849 0.100 2.400 
CltrOliUl (ug/U 18 5.611 1.781 5.000 11 .• 16 1.438 0.892 1.000 4.000 
Cobalt (ugfL) 0 0 
Copper (ugJL) 18 ".lU 212.441 10.Il00 6110.000 16 11.250 6.245 5.000 28.000 
Lead (Ug/U 18 10.000 0.000 10.000 10.000 16 5.813 '.786 1.000 to.GOD 
lIie". (ug/L) 18 130.556 216.015 50.000 1200.000 16 1.500 1.095 1.000 5.000 
Silver (uglLl 18 10.000 0.Il00 10.000 10.000 16 7.550 4.383 0.2110 10.000 
Zinc (ag/L) 18 lB." &l.61J6 10.000 270.000 16 7.563 2.476 5 •• U.OIIO 
AIUlinua (ag/L) 18 461.111 222.655 2110.000 900.000 16 113.125 38.595 50.000 190.000 
SeleniUl (ug/L) 20 1.250 0.444 1.000 2 .• 16 1.000 0.000 1.000 1.000 
Kercur, (ugfL) 20 0.260 0.226 0.200 1.200 16 0.200 0.000 0.200 0.200 
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APPENDIX 4-D. SEASONAL SMiARi STATISTICS FOR OUARTERLY HATER O0ALITY DATA - VINTER, TM 528.0

1973-1977 Preoperational Period 1992-1986 Preoperatioal Period

Parameter N Mean SD min Nai N Kean SD in i Na

Tesperature (•eg C)
Dissolved Onygen (mg/L)
pH (standard units)
Conductivity (ushoslce)
Alkalinity (mg/L)
Turbidity (sit)
Organic Nitrogen (siLt)
Ammnia Nitrogen (ve/L)
Nitritefhitrate Nitrogen (mg/L)
Total Phosphorus (4e/0)
Dissolved Phosphorus (mg/I)
Total Organic Carbon (W/lL)
Dissolved Organic Carbon (mg/l)
60D (Se/A)

Total Residue (sg/l)
Dissolved Residue (mg/I)
Calcium (mg/I)
fagnesium (mg/U
Sodium (m/L)
Potassium (Wg/LO
Chloride (mg/L)
Sulfate (se/L)
Silicon (mg/L)
Fluoride (mg/sL
Total Iron (ug/L)
Dissolved Irmo (ag/L)
Total angnese (ug/IL)
Dissolved Nanganese (ug/L)
Arsenic (ug/L)
Barium (Ng/)
Seryllium (Wg/O
loron (ug/L)
Cadmium (ug/L
Chromium (ag/L)
Cobalt (ug/L)
Copper (uglL)
Lead (Ig/I)
Nickel (gIL)
Silver (ug/L)
Zinc (ug/I)
Aluminum (ug/L)
Selenium ug/I)
Mercury (mg/0L

6
6
6
6
3
0
3
3
3
3
0
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

2.500
13.250
9.000

200.000
59.000

0.127
0.027
0.450
0.017

2.033

0.000 2.500 2.500
0.122 13.200 13.500
0.000 8.000 8.000
0.000 200.000 200.000
0.000 WOOD 59.00m

0.032 0.690 0.150
0.021 0.010 0.050
0.000 0.450 0.450
0.006 0.010 0.020

0.208 1.800 2.200

23 4.883 1.151 3.000 6.100
23 11.449 0.974 9.900 12.410
23 7.690 0.417 7.000 8.390
0

17 55.706 8.550 48.000 69.009
14 7.957 3.333 4.100 13.000
16 0.233 0.121 0.050 0.530
16 0.026 0.011 0.010 0.040
16 0.427 0.034 0.360 0.460
12 0.043 0.011 0.030 0.060
16 0.013 0.006 0.010 0.030
16 2.494 0.857 1.300 4.500
12 1.758 0.914 0.800 3.200
6 1.417 0.214 1.200 1.800
0
0
6 20.233 2.613 17.000 23.900
6 4.947 1.011 3.900 6.310
6 6.133 1.793 4.300 8.400
6 1.360 0.298 0.960 1.600
6 7.000 1.265 6.000 9.000
6 16.000 3.286 13.000 21.000
0 .

0
6 281.667 204.980 70.000 590.W00
6 41.667 32.506 10.000 90.000
6 40.333 9.416 30.000 52.000
0
6 1.667 1.211 1.000 4.000
6 21.667 9.832 10.00 30.080
6 1.000 0.000 1.00 1.00
6 98.333 104.387 50.000 310.000
6 0.267 0.238 0.100 0.800
6 1.000 0.000 1.00 1.00
0
6 8.500 4.416 5.000 16.000
6 3.000 2.000 1.000 6-000
6 1.667 0.816 1.000 3.000
6 6.733 5.061 0.200 10.000
6 17.000 9.252 6.000 26.000
6 23.667 72.296 140.000 320.900
6 1.167 0.408 1.000 2.000
6 0.200 0.000 0.200 0.200

67

APPEJlDIX .. -D. SEAS_ SllllAIY STATISTICS fDa Ql/AlJElLY 1lAJ£1 QUAliTY DATA - IIINTEI, TRfI 528.0 

19]3-1977 Preoperatiooal Period 1982-1986 'reaperatioal Period 

Par.ter • IIean SD "in 1111 M !lean SD "in lin 

TelPeralure (deg C) 6 2.500 0.000 2.SOO 2.500 23 4.883 1.151 1.000 6.1110 
Dissolved Olygen (l9fl) 6 13.250 0.122 13.200 13.500 2l 11.«9 0.874 9.900 12.410 
pH (standard UIIi ls) 6 8.000 0.000 8.000 8.000 23 7.690 0.U7 7.UOO 8.390 

ecmductivUr (UlfrOS/CI) 6 200.000 0.000 200.000 200.000 0 
Alkalinitr (l9fl) 1 59.000 0.000 59.000 59.000 17 55.706 0.550 48.UOO 69.0110 
Turbiditr (,gIL) 0 14 7.957 3.lJJ 4.100 1l.OOO 
Organic Nitrogen (l9/l) 3 0.127 0.032 0.090 O.ISO 16 0.233 0.121 0.050 D.5lO 
AllGnia lIitrogen (I9/U 1 0.027 0.021 0.010 0.050 16 0.026 0.011 0.010 0.040 
Nitrite+Mitrate Nitrogen (11ft) 3 0.450 0.000 0.450 0.4SO 16 0.427 0.034 0 . .J60 0.460 

. Total PIIospIIorus (I9/U 1 0.017 0.006 0.010 0.020 12 0.043 0.011 0.030 O.~ 

Dissolved Phosphorus (I!IIL) 0 16 0.013 0.006 0.010 0.030 
Total Organic Carbon (I9IL) 3 2.033 0.208 1.8110 2.200 16 2.494 0.SS7 l.l(lO 4.!WIO 
Dissolved Organic &arbaD (lilt) 0 12 1.758 D.914 0.800 3.200 
80D (qJU 0 6 1.417 0.214 1.200 LBtlO 
Total Residue (19/U 0 0 
Dissolved Residue (19JL) 0 0 
&aldUi (19/U 0 6 20.2ll 2.613 17.000 23.900 
IlagnesiUl (19/L) 0 6 •• 9.' 1.011 3.900 6.310 
SodiUl (1I9/U 0 6 6.1ll l.79l 4.300 8 ..... 
PotassiUl (19/t) 0 (, 1.360 0.298 0.960 1.600 
Chloride (I!J/LI 0 6 7.0011 1.265 6.000 9.0lI0 
Sulfate (l9fU 0 (, 16.000 3.286 13.000 21.000 
Silicon (1l/LI 0 0 
fluoride (I9/U 0 0 
fatal Iron (ug/L) 0 6 281.667 204.980 10.000 590.080 
Dissolved Iron (ugfL) 0 6 41.667 12.506 10.000 90.000 
Totalllangwse (119ft) 0 6 4O.lJJ 9 .• 16 30.000 52.000 
Dissolved lIaJI!Mllese (ugJU 0 0 
Arsenic (ug/L) 0 6 1.661 1.211 1.000 4.000 
l.riUl (ugfL) 0 6 21.667 9.832 10.11tIO 30.11110 
leryUiua (ug/ll 0 (, 1.000 0.000 1.000 1.000 
loron (av/L) 0 (, 98.lJJ IIM.387 SO.ooo lI0.000 
cadliu (ugJLI 0 (, 0.267 0.288 0.100 0.800 
CflrOliUl (ugfL) 0 (, 1.000 0.000 1.000 I.DUO 
Cobalt (ug/U 0 0 
Copper (1I9/U 0 (, 8.500 4.416 5.000 16.DUO 
lead (ug/U 0 6 3.000 2.000 1.000 6.000 
Mickel (119M 0 (, 1.667 0.816 1.000 3.000 
Silver (qgJL) 0 6 6.733 5.061 0.200 10.000 
Zinc (ug/U 0 6 17.000 9.252 6.000 26.080 
AlUlinlll (ugJU 0 (, 236.667 12.296 140.000 320.000 
Seleniu u9/lJ 0 6 1.167 0.408 1.000 2.000 
llercury (ug/Ll 0 6 0.200 0.000 0.200 0.200 
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APPEIDIX 4-0. SEASONAL sUgEARo STATISTICS FOR OIMMELY NATER QML.IIT DATA - SPRING, TFM 528.0

1973-1977 Preoperational Period

N Nean S9 Kim

1982-1986 Preoperatioal Period

ean so Kin IRasParameter Kai N

Temperature (deg C)
Dissolved Otygen (m/IL)
p11 (standard units)
Conductivity (umhos/cm)
Alkalinity (mlIL)
Turbidity (m/I)

,-Organic Nitrogen (mg/I)
Amonia Nitrogen (ig1L)
Nitrite4Nitrate Nitrogen (mg/L)
Total Phosphorus (9/I)
Dissolved Phosphorus (sg/L)
Total Organic Carbon (ng/L)
Dissolved Organic Carbon (0ell)
BOD jng/L)
fetal Residue (mg/I.)
Dissolved Residue (mg/I)
Calcium (lg/l)
Nageesi, (og/L)
Wdium (mglI)
Potassium (g/L)
Chloride (sg/L)
Sulfate (mg/I)
Silicon (se/l)
Fluoride (melL)
Total Iran (ug/I)
Dissolved Iron (ug/L)
Total fanganese (ug/L)
Dissolved Nanganese (ug/L)
Arsenic (ug/L
Barium (ug/L)
Beryllium (ug9)
Borun (ug/L)
Cadmium (ug/I)
Chromium (ug/I)
Cobalt (ug/L)
Copper (ug/L)
Lead Wug/1)
Nickel (ug/L)
Silver 0ug/0)
Zinc (ugWO)
Aluminum (ug/L)
Selenium (ug/L)
Hercary (ug/L)

17.027
8.245
7.318

157.273
53.933

0.117
0.068
0.312
0.020

2.333

0.261 16.800 17.300
0.4" /.600 8.800
0.125 1.200 7.500
4.671 150.000 160.000
4.401 51.-06 60.m

0.078 0.050 0.260
0.033 0.050 0.130
0.086 0.230 0.390
0.006 0.010 0.030

0.524 1.400 2.900

23 17.787 0.924 16.300 19.000
23 7.614 1.696 4.800 9.740
23 /.438 0.250 1.100 7.780
6 162.667 1.211 162.000 165.000

17 59.176 7.568 47.000 68-00
9 5.022 1.840 3.300 7.400

16 0.232 0.111 0.110 0.560
16 0.068 0.055 0.020 0.210
16 0.313 0.074 0.250 0.430
12 0.015 0.005 0.010 0.020
12 0.010 0.000 0.010 0.010
16 2.219 0.601 1.300 3.700
0 1.675 0.474 1.200 2.300
3 1.967 1.097 1.100 3.200
0
0
3 21.667 9.815 22.000 39.000
3 6.100 1.400 5.100 7.700
3 5.567 1.012 4.400 6.200
3 1.333 0.058 1.300 1.400
3 5.433 0.981 4.300 6.
3 14.000 2.646 11.000 16.0W
0
0
3 163.333 101.160 100.000 280.000
3 10.000 0.000 10.000 10.0O
3 46.33M 20.257 30.000 69.000
0
3 1.03 0.0 1000 1.000
3 26.667 11.547 20.000 40.000
3 1.000 0.000 1.000 1.000
3 50.000 0.000 50.000 50.000
3 0.100 0.000 0.100 0.100
3 1.333 0.577 1.000 2.000
0
3 31.333 45.611 5.000 84.000
3 1.667 1.155 1.000 3.000
3 1.667 0.577 1.000 2.000
3 3.467 5.658 0.200 10.000
3 63.333 101.036 5.000 180.000
3 103.333 40.415 80.000 150.000
3 1.OOO 0.000 1.000 1.O00
3 0.200 0.000 0.200 0.200
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APPEIIlIIX 4-1. S£ASOIIAl SUlflARY STATlSnCS FOR GUAlfEHU IlArEI GlW..IrY DArA - SPHNG. Till 528.0 

1913-1917 Preoperational Plriod 1982-J986 Preoperatioal Period 

Parueter II Ifean $I Ifill 1111 II lean SO lIin ltal 

lelPeralure (deg C) 11 11.021 0.261 16.800 17.D 23 11.787 0.924 16.300 19.000 
lissolved Olygen (eg/l) 11 8.24~ 0.499 1.6110 8.800 23 1.614 1.696 4.800 9.740 
pH (standard W1its) 11 7.318 0.125 1.200 7.5011 1..3 I.U8 0.250 1.100 1.780 
Conductivity (UlbDS/cl) 11 151.273 4.671 150.000 160.otIO 6 162.667 1.211 162.000 165.000 

Alkalinity (19ft) , 53.833 4.401 51.000 60.000 17 59.116 l.~ 47.000 68.000 

Turbidi ty (ag/U 0 9 5.022 1.840 3.300 7.400 

'Organic lIitrogen (19/l) , 0.117 0.078 0.050 0.2QJ 16 0.232 0.111 0.110 O.~ 

AIIonia Nitrogen (19ft) 6 0.068 0.033 0.050 0.130 16 0.068 0.055 0.020 0.210 
Nitrite+llitrate Nitrogen (1i/L) 6 0.312 0.086 0.230 0.390 16 0.313 0.014 0.250 0.430 

Total Phosphorus (1I/ll 6 0.020 0.006 0.010 0.030 12 0.015 0.005 0.010 0.020 
lissolved Phosphorus (II/U 0 12 0.010 0.000 0.010 0.010 

Total Organic carbon (tg/L) 6 2.333 0.524 1.400 2.900 16 2.219 0.601 1.300 3.709 

Dissolved Organic carbon (ag/L) 0 8 1.61~ 0.474 1.200 2.lUO 

800 (19/L) 0 3 1.961 1.091 1.109 3.200 

lotal Resiclie (ag/l' 0 0 
DissolYfd Ifsidue (19/1) 0 0 

Clltiu (",t) 0 l 21.661 9.815 22.000 39.Il00 

lIa!lllesiua (19/U 0 3 6.100 1.400 5.100 1.7110 

5Idiua (lI9fl) 0 :I 5.561 1.012 4.400 6.200 

'otassiUl (ag/t) 0 3 1.333 0.058 1.300 1.400 

Chloride (1t/Ll 0 3 5.433 0.981 4.300 6 •• 
Sulfate (.glL> 0 J 14.1100 2.646 H.D 16.~ 

Silicon (19M 0 0 

Fluor ide (eg/t) 0 0 

Total Iron (ug/l) 0 :I 161.lll 101.160 100.0lI0 280.090 

Dissolved Iron (",/U 0 3 10.000 0.000 10.000 10.00Q 

Total ftanganese (ug/L) 0 3 46.333 20.257 10.000 69.000 

Dissolved llantaaese (ug/l) 0 0 
Arsenic (ugll 0 :I 1.000 0.000 1.000 1.000 

Bar io (ag/ll 0 3 26.661 11.541 20.000 40.000 

Beryllio (ug/Ll 0 3 1.000 0.000 Loon 1.000 

Boron (ug/L) 0 3 SO.ooo 0.080 50.000 50.000 

cadliul (uglLl 0 3 0.100 0.000 0.100 0.100 

ClirOliu (allL) 0 J 1.3Jl 0.571 1.000 2.000 

Cobalt (ug/t) 0 0 
CcJpper (alll) 0 3 31.D3 45.6U 5.000 84.000 

lead (lIg/l) 0 :I 1.667 1.155 1.000 3.000 
Nickel (ug/U 0 3 1."7 0.571 1.000 2.000 

Silver (ullL) 0 3 3.467 5.658 0.208 10.000 
zinc (ug/L) 0 3 63.333 101.036 5.000 180.000 
AiUlino (gg/L) 0 :I 103.333 40.415 80.000 150.000 

seleuiu (ug/L) 0 3 1.000 0.080 1.000 1.000 
lIertury (ug/U 0 3 0.209 0.000 0.209 0.2110 
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APIGWIR 4-D- SEASOA M W STATISTICS FOR QRTERLY MATER QUALITY DATA - SNUN II, TEN 528.0

1973-1977 Preoperational Period

N Nean SD "in usa

1982-1986 Preoperatioal Period

Parameter

Te•perature (dug C)
Dissolved Ouygen (mg/L)
pH (standard nits)
Conductivity (udos/cs)
Alkalinity (sg/L)
Turbidity (mg/L)
Organic Nitrogen (mg/L)
AIonia Nitrogen (@9/)
Nitrite4Nitrate Nitrogen mg/L)
Total Phosphorus (igaL)
Dissolved Phosphorus (8gI)
Total Organic Carbon (mg/Li
Dissolved Organic Carbon (mg/L)
BOB (WAL)
Total Residue (mg/L)
Dissolved Residue (mg/L)
Calcium (mg/L
Hagoesium (mg/L)
Sodium (eg/L)
Potassium (mg/L0
Chloride (mg/L)
Sulfate (mg/L)
Silicon (Io/L)
Fluoride (mg/I)
Total Iron (ug/l)
Dissolved Iron (ag/L)
Total Mangaese (ug/L)
Dissolved Iaganese (ug/L)
Arsenic (ug/I)
Barium (ug/I)
Beryllium (ug/L)
loron (ug/L)
Cadmium (tg/I)
Chromium (ug/L)
Cobalt (ag/I)
Copper (ug/L)
Lead (ug/L)
Nickel (ug/IL)
Silver (ug/l)
Zinc (ug/L)
Aluminum (tg/I)
selenium (ug/)
Mercury (ag/L)

25.277
3.708
7.290

170.769
51.429

0.191
0.040
0.277
0.023

1.957

0.895 24.300 26.40W
1.090 1.700 4.900
0.17 1.000 7.500

10.377 160.000 190.000
4.577 46.000 59.000

0.11 0.090 0.600
0.018 0.030 0.080
0.O29 0.250 0.310
0.005 0.020 0.030

0.207 1.600 2.200

N kan

23 25.452
23 5.1"9
17 7.418
5 180.000

13 67.154
10 5.000
16 0.227
16 0.038
16 0.231
8 0.026

16 0.010
16 3.312
8 2.412
4 1.050
0
a
4 22.50
4 5.070
4 6.425
4 1.475
4 6.500
4 13.250
0

So Kin Not

0.443 25.000 26.200
1.037 3.440 6.200
0.204 7.100 1.900
0.000 180.000 100.000
6.719 51.000 74.000
0.767 4.200 6.400
0.127 0.110 0.580
0.010 0.030 0.060
0.028 0.180 0.260
0.007 0.020 0.040
0.000 0.010 0.010
0.805 1.800 4.500
0.922 1.500 3.300
0.100 1.000 1.200

3.872
1.295
2.056
0.096
2.881
3.775

0
4 145.000 60.277
4 10.000 0.800
4 76.500 19.875
0
4 1.000 0.000
4 .$.000 14.147
4 1.090 0.000
4 52.50 5.080
4 0.175 0.096
4 2.000 1.155
0
4 9-250 2.986
4 1.000 0.060
4 2.250 1.500
4 5.100 5.658
4 5.250 0.500
4 77.500 34.034
4 1.000 0.000
4 0.200 0.000

19.600 25.900
3.900 6.240
4.600 9.400
1.400 1.600
4.000 9.000

10.000 17.000

90.000 230.0g0
10.0m0 10.000
56.000 95.000

1.000 1.000
10.000 40.000
1.000 1.009

50.ooo 60.000
0.100 0.300
1.000 3.000

5M000 12.00
1.000 1.000
1.000 4.600
0.200 10.000
5.000 6.000

50,000 120.000
1.M0 1.000
01200 0.200
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APfmIl4-D. SWGIIAl SUIIWY STATISTICS fOR QUARTERLY lATER QUAlm DATA - SUlllER, TRft 528.0 

1973-1911 PreoperatiOftlI Period 1982-1986 PreoperatioaJ Period 

Parueler It IIean SD lin Ral N ""an SD Rift Ral 

Tetpftalure (cIfg C) 13 25.277 0.885 24.1OO 26.400 23 ?~.4~ 0.443 2~.OOO 76.200 
Dissolved Olrgen (I9/U 13 3.708 1.090 1.700 4.900 23 5.199 . 1.037 1.440 6.200 
pH (standard uni ts) 13 7.200 0.187 7.000 7.500 11 7.418 0.204 1.100 1.900 
conduttivity (Ulhos/cl) 13 170.769 10.377 1&0.000 180.000 5 180.000 0.000 180.000 180.000 
Alkalinity (ag/L) 7 51.429 4.5n 4&.0118 59.000 13 67.154 '.719 51.000 74.000 
Turbidity (ag/U 0 10 5.000 0.761 4.200 6.400 
Organic Nitrogen (I9fL' 7 0.191 0.181 0.090 0.600 16 0.227 0.127 0.110 0.580 
Allania litrogen (19fL) 7 0.040 0.018 0.030 0.080 16 0.038 0.010 0.030 0.060 
litrit.tllitrate Nitrogen (./L) 7 0.2n 0.028 0.250 0.310 16 0.231 0.028 0.180 0.260 
Total l'II_aras (19/L) 7 O.02l O.IIIS 0.020 0.030 8 0.026 0.007 0.020 0.040 
Dissolved 1'fI0000orus ("'ll 0 . 16 0.010 0.000 0.010 0.010 
Total Organic carbon (I9/LI 1 1.957 0.201 1.600 2.200 16 LU2 0.805 1.800 4.500 
Dissolved Organic carbon (tg/Ll 0 8 2.412 0.822 1.500 3.300 
8GD (1gjL) 0 4 1.050 0.100 1.000 1.200 
Total lesidlte (I9/LI 0 0 
Dissolved Residue (1g/L' 0 0 
caIciUl (19/L1 0 4 22.50 3.812 J9.DIW 25.908 
IlagaesiUl (1!I/l) 0 4 5.070 1.295 3.900 6.240 
Sodilll (19/L1 0 4 6.425 2.056 4.600 8.400 
PatmiUl (19JL) 0 4 1.415 0.096 1.400 1.600 
CIllaride (19/U 0 4 6.500 2.881 4.080 9.000 
SUlfate (19/L1 0 4 1l.25O l.175 10.000 17.000 
SilicOll (19/L) 0 0 
Fluoride (19/Ll 0 0 
Total IrOll (ug/L) 0 4 145.000 60.271 90.000 230.0u0 
Dissolved Iron (ug/l) 0 4 10.000 0.000 10.000 10.000 
Totalllangaaese (ugJL) 0 4 76.500 19.875 56.DOD 95.000 
Dissolved llanganese (ol/Ll 0 0 . 
ArSfllic (uv/l) 0 4 1.000 0.000 l.GUO 1.000 
Bar iUI (ug/I) 0 4 .so. 000 14.141 10.000 40.000 
Berylliu (uglL) 0 4 1.0lI0 0.000 1.0DO 1.000 
lorClft (ugJL) 0 • 52.~ 5.000 50.000 60.000 
cadlia (ug/U 0 4 0.175 0.096 0.100 O.lDO 
CIlrGliUl (ugJU 0 4 2.000 1.155 1.000 3.000 
Cobalt (ug/U 0 0 . 
Copper (ug/U 0 4 9.250 2.98& 5.000 12.000 
Lead (lg/U 0 4 1.000 . 0.0118 1.000 1.000 
lickel (uglLl 0 4 2.250 1.500 1.000 4.000 
Silver (ugJU 0 4 5.100 5.658 0.200 10.000 
lint (ugJL) 0 4 5.250 O.SIlO 5.000 6.000 
AIUliDIII (uglL) 0 4 77.500 l4.Dl4 50.000 120.000 
selenilll (ag/U 0 4 1.000 0.000 1.000 1.000 
!lercur, (ug/U 0 4 0.200 0.000 0.200 0.2tIO 



APPENDIX 4-0. SEASONAL StUARY STATISTICS FOR WIARTEUVY MATER QUALITY DATA - AULlflfl, TMN 528.0

19!3-1917 Preoperatlonal Period 1992-1936 Preoperatioal Period

Parameter N Nean SD Nin Hax N bean

Temperature Ideg C)
Dissolved Oxygen (1@/9)
pH (standard units)
Conductivity (ulhos/cm)
Alkalinity (mg/I)
Turbidity (mg/)
Organic Nitrogen (i/t)
Aumonia Nitrogen (9/0)
NitritetNitrate Nitrogen (mg/0)
Total Phosphorus (WAL)
Dissolved Phosphorus (mg/L)
Total Organic Carbon (WgL)
Dissolved Organic Carbon (mgO)
BOD (mg/)
Total Residue (mg/L)
Dissolved Residue (mg/L)
Calcium (mg/L)
Kapesiu (nW/O)
Sodium (mg/L)
Potassium (W/L)
Chloride ("ILI
Sulfate (mg/L)
Silicon (mg/L)
Fluoride (mg/L)
Total Iron (g/IL)
Dissolved Iron (ug/L)
Total fHaganese (ughL)
Dissolved Manganese (ug/L)
Arsenic (ug/t)
Barium (ug/l.)
Beryllium (ug/)
Boron (ug/L)
Cadmium (ug/L)
Chromium (ug/L)
Cobalt (ug/L)
Copper (ugjL)
Lead (ug/L)
Nickel (ug/•)
Silver (ug/L)
Zinc (ug/L)
Aluminum (og/L)
Selenium (mg/L)
Ifercury (ug/L)

12
12
12
12
6
0
6
6
6
6
0
6
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
0
0
0
0
0
0

15.225
7.683
7.30

180.0w0
50.000

0.002
0.071

0.327
0.027

1.9m

1.954 13.400 17.000
1.079 6.600 9.100
0.104 7.200 7.400
0.000 1800000 100.000
2.00 40.00 53.000

O.M 0.060 0.110
0.068 0.010 0-200
0.029 0.300 0.360
0.005 0.020 0.030

0.327 1.500 2.400

22 15.87
22 7.800
22 7.305
6 204.167

16 63.563
9 4.478

16 0.154
16 0.037
16 0.303
8 0.031

16 0.012
16 2.650
8 1.%2

SD Hin Nat

1.I50 14.500 17.900
0.605 6.700 8.700
0-232 6.800 7.500
2.041 200.0=0 205.000
3.224 60.000 72.000
2.309 1.-00 6.900
0.069 0.040 0.290
0.023 0.010 0.110
O.L70 0.230 0.930
0.016 0.010 0.060
0.004 0.010 0.020
1.174 1.400 6.400
0.812 1.200" 3.100

3 1.133 0.231 1.000 1.400
0
0
4 21.625 1.601 20.000 23.000
4 5.412 0.100 5.200 5.640
4 7.075 1.362 6.700 9.200
4 1.700 0.115 1.600 1.00
3 9.000 1.732 7.000 10.000
3 13.333 1.155 12.000 14.000
0
0
4 -380.000 408.819 10.000 960.000
3 10.000 0.00 10.000 10.000
4 78.750 32.674 52.-00 122.000
0
4 1.500 1.000 1.Goo 3.000
4 27.500 15.0M0 10.000 40.000
4 1.000 0.000 1.000 1.000
4 50.060 0.000 50.000 50.000
4 0.100 0.000 0.100 0.100
4 3.100 2.309 1.000 5.=0
0
4 14.250 4.924 10.000 19.000
4 1.250 0.500 1.000 2.000
4 1.000 000 1.000 1.000
4 5.100 5.658 0.200 10.000
4 6.250 1.893 5.000 9.000
4 140.000 23.094 120.000 160.000
4 1.000 0.000 1.000 1.00
4 0.200 0.000 0.200 0.200
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APPEJIDII 4-0. SEASONAl stIIIAlY STATISTICS FOR QUAlmlU !lAT£R CltW.ITf DATA - AUlIIJIII. TIll 528.0 

19/J-1917 PreoperationaJ Period 1982-1986 PreoperatiOlI Period 

raraelrr • llean SO lIin ltal II ICeIn SO lIin lin 

TelPerature (deg C) 12 15.225 1.854 13.400 11.000 22 15.811 J.15O 14.500 11.900 

Dissolved Ol,gea (niL) 12 1.683 1.079 6.600 9.100 22 1.8110 0.605 6.700 8.7110 

pit (standard anits) 12 7.300 0.104 7.200 7.400 22 7.305 0.232 6.800 7.500 

Conductivity (Ulbos/cl) 12 180.Il00 0.000 180.000 180.000 6 2IJ.4.161 2.041 2IlO.0u0 205.000 

Alkalinity leg/L) 6 so. 000 2.000 48.000 53.000 16 63.563 3.224 60.000 72.000 

Turbidity (II!I/LI 0 9 4.t78 2.309 1.700 6.9110 

Organic Nitrogen ("IL' Ii OJJ82 0.020 0.060 0.110 16 0.154 0.069 0.040 0.280 

AllDnia Nitrogen (1I/l' 6 0.077 0.068 0.010 0.200 16 0.Dl7 0.023 0.010 0.110 

Nitrite+litrate Nitrogen (lIIl) 6 0.327 0.029 0.3110 0.360 16 0.303 0.170 0.230 0.930 

Tatal Phosplloras ("fL) 6 0.027 0.005 0.020 0.030 8 0.031 0.016 0.010 0.060 

Dissolfed pftospborus ("/U 0 16 0.012 0.0114 0.010 0.020 

Total Organic Carbon ("fL) 6 1.811 0.327 1.500 2.400 16 2.650 1.174 1.4011 6.400 

Dissolved Organic &arbon (19/L) 0 8 1.962 0.812 1.200 3.100 

BOD (I9/L) 0 3 1.133 0.231 1.000 1.400 

Tatal Resiclle (19/L) 0 0 

Dissolved aesiGie (eg/Ll 0 0 

calciUl (19/L) 0 4 21.625 1.601 20.000 23.000 

1la9llesiUl (I9fL' 0 4 5.412 0.180 5.200 5.640 

SocIiUl (19/L1 0 4 7.875 1.362 6.700 9.200 

PatassiUl (19/L' 0 4 1.700 0.115 1.600 1.800 

Chloride (I9IU 0 3 9.000 1.732 7.000 10.000 

Sulfate (llg/t) 0 3 13.333 1.155 12.0110 14.000 

Silicon (1g/L) 0 0 
Fluoride (ag/Ll 0 0 

Total Iron (ug/L' 0 4 "3110.000 408.819 10.800 960.000 

Dissolved Iron (ug/l) 0 J 10._ O.DUO 10.080 10.000 

Total Kanganese (ug/LI 0 4 78.750 32.674 52.0lI0 122.000 

Dissolved lIanganese (Ug/L) 0 0 

Arseaic (agltJ 0 • 1.5fIO 1.000 1.000 3.000 

Bar iUl (u9/1.1 0 . • 27.500 15.000 10.000 40.000 

lerrUiUl (ug/l.l 0 4 1.000 0.000 1.000 1.000 

Boron (ug/LI 0 4 50.000 0.000 50.0lI0 SO.OOO 

Calfliua (qg/L) 0 4 0.100 0.000 0.100 0.100 

ChroUua (1I9/t) 0 4 3.000 2.309 lJlllO 5.000 

Cobalt (qgfL) 0 0 

Copper (ug/Ll 0 4 14.250 4.924 10.GOO 19.000 

Lead (ag/L) 0 4 1.250 0.500 1.000 2.000 

lIickel (ugfL) 0 4 1.000 0.000 1.000 1.000 

Silver (ugJL) 0 4 S.IDD S.6S8 0.200 10.000 

Zinc (llglL) 0 4 '.250 1.893 5.000 9.000 

AIUlilWl (ug/Ll 0 4 140.000 23.094 120.000 160.000 

SeleniUl (ug/Ll 0 4 1.0lI0 0.000 1.000 1.000 

Iferellrr (qgJL) 0 4 0.200 0.000 0.200 0.2DO 

70 



APPEN1DIX 4-D. SEASONIAL SUIKARY STATISTICS FOR QUARTERLY WATER UALITY DATA - WINiER, TIE 529.5

1973-1977 Preoperational Period 1982-1996 Preoperatioal Period

Parameter N boan SD Rio flat N Kean SD Min Klax

Teperature (dg C)
Dissolved Oxygen (ug/L)
pH (standard units)
Conductivity (uamos/cm)
Alkaliuity (w/L)
Turbidity (se/L)
Organic Nitrogen (Bg/L)
Aemoia Nitrogen (@g/L)
Nitrite4Nitrate Nitrogen (mg/L)
Total Phosphorus (@itL)
Dissolved PIosphorus (xgiL)
Total Organic Carbon (itL)
Dissolved Organic Carbon (w/L)

OD (sg/L)
Total Residue (@9iL)
Dissolved Residue (1it)
Calcium (mg/L)
Magnesiua (mSeL)
Sodiu (sg/L)
Potassium (0/L)
Chloride (wgiL)
Sulfate (itL)
Silicon (.g/t)
Fluoride (sit)
Total Iron (ugIL)
Dissolved Iron (ug/L)
Total Manganese (ug/i
Arsenic (ugiL)
Barium (ug/t)
Beryllium (ugL)
Boron (uogL)
Cadmium (uglL)
Chromium (ug/L)
Cobalt (og/L)
Copper (Ng/O)
Lead (No/l)
Nickel (ug/L)
Silver 0ug/L)
linc (ug/L)
Aluminum (ug/L)
Selenium (ug/L)
Mercury (ug/L)

4.200 1.793 2.500 6.000
12.610 0.755 11.600 13.500
7.760 0.255 7.500 8.000

190.000 10.541 180.000 200.000
51.667 2.650 53.000 59.000

0.108 0.019 0.090 0.130
0.072 0.033 0.010 0.100
0.503 0.056 0.440 0.570
0.028 0.013 0.010 0.040

2.150 0.532 1.600 2.900

36 4.756 1.242
36 11.523 1.256
36 7.771 0.406
0

22 56.045 9.414
20 7.815 3.361
24 0.232 0.115
24 0.026 0.013
24 0.420 0.044
20 0.036 0.007
21 0.013 0.006
24 2.467 0.665
20 1.845 0.926
12 1.608 0.235
0
0

13 20.554 2.89-
13 4."97 1.041
13 6.315 1.768
13 1.352 0.261
12 7.000 1-279
12 15.917 2.746
0
0

13 320.000 239.548
11 26.364 22.482
13 42.462 9.997
13 1.538 0.877
13 19.231 8.623
13 1.000 0.000
13 50.000 0.000
13 0.154 0.113
13 1.077 0.277
0

13 9.000 2.550
I3 3.154 3.5S2
13 2.154 1.864
13 6.2J1 4.962
13 16.846 9.127
13 246.154 07.325
13 1.462 0.776
13 0.200 0.000

3.000
9.400
7.200

47.000
4.780
0.010
0.010
0.340
0.020
0.010
1.400
0.600
1.300

17.6000

3.900
4.300
0.970
6.000

13.000

6.200
13.800
8.370

70.000
14.000
0.460
0.050
0.460
0.050
0.030
3.700
3.100
2.100

24.300
6.560
8.600
1.600
9.000

20.000

70.000 7m0.000
10.000 80.000
30.000 56.000
1.000 3.000

10.080 30.000
1.000 1.00

50.000 50.000
0.100 0.500
1.000 2.0=0

5.080 11.000

1.0O 14.000
1.600 7.000
0.200 10.000
2.000 32.000

90.000 330.000
1.000 3.000
0.200 0.200

.71

APPEIOlIX 4-D. SWOItAl.. UNIY STATISTICS FOI QUA'TEILY lATER _ITY DATA - 1lIIITEI, TIll 529.5 

1973-1977 Preoperational Period 1982-1986 preoperatioal Period 

Par.ter II !fean so lin lat II llean SO "in lal 

lelPerature (deg t) 10 4.200 1.193 2.500 6.1IGO 36 4.756 1.242 l.OOO 6.200 
Dissolved Ol,geo ItgfL) 10 12.610 0.755 1l.600 13.500 l6 U.523 1.256 9.400 13.800 
pH (staAdard units) 10 7.760 0.255 7.500 8.000 J6 7.711 0.406 7.200 8.370 
Canductivity (Ulbos/CI) 10 190.000 10.5U 180.000 200.000 0 
Alkalinity (",/U , 56.667 2.658 53.000 59.GOO 22 56.045 9.414 47.000 70.000 
Turbidity (III/U 0 20 7.815 3.361 4.780 14.000 
Organic litrogen (IIIL) , 0.108 0.019 0.080 0.130 24 0.232 0.115 0.010 O.WI 
.... ia lIitrogeo (agfU 6 0.072 0.033 0.010 0.100 24 0.026 0.013 0.010 0.050 
lIitritetMilrate Nitrogen (19/L) 6 0.503 0.1)56 0.440 0.510 24 0~420 0.044 0.340 0.460 
Total PIIospborus (agfU 6 0.028 0.013 0.010 0.040 20 0.036 0.007 0.020 0.050 
Dissolved PIIosphuros (19/L) 0 21 0.013 0.006 0.010 O.OlO 
Total Organic carbon (agfL) 6 2.150 0.532 1.600 2.'00 24 2.467 0.665 1.400 3.700 
Dissolved Organic carbon (IV/l) 0 20 1.845 . 0.926 0.600 l.l00 
10D (19/L) 0 12 1.608 0.235 1.300 2.100 
Total ResidUe (1g/LJ 0 0 
Dissolved Resicile (I!J/LJ 0 0 
calda (19/t) 0 1l 20.5504 2.898 11.000 24.lQO 
lagnesiu (I9fL) 0 13 4.997 1.041 l.900 .6.560 
SodiUl 119/U 0 13 6.l15 1.768 4.JOO 8.600 
PotassiUl (I9/U 0 13 I.lS2 0.2&1 0.970 1.600 
Chloride (I!I/L) 0 12 7.000 1.219 6.000 9.000 
SUlfate (lilt) 0 12 15.917 2.746 13.000 20.000 
SHicOD (I9fU 0 0 
Fluoride (1t/U 0 0 
Total Iron (Ug/l) 0 13 320.000 239.548 7O.0u0 7UOJIOO 
Dissolved Iron (u9/L) 0 11 26.364 22.482 10.008 110.000 
Total ttanganese(u9/U 0 lJ 42.462 9.997 30.000 58.000 
Arsenic (ug/O 0 lJ 1.Sl8 0.871 1.000 l.OOO 
lariua (Ug/U 0 lJ 19.231 8.623 10.000 30.000 
Berylliu (ug/U 0 II 1.000 0.000 1.000 1.00 
10rOll (u9/L) 0 1l SO.OOO 0.Il00 50.000 so. 000 
Cldaiu (ug/L) 0 13 0.154 0.113 0.100 0.500 
Cf\rOliua (uI/L) 0 1l 1.077 0.271 1.000 2.000 
Cobalt (uI/L) 0 0 . 
Copper (uIIlI 0 tl 8.000 ~.S50 S.OOO 11.000 
lead (ulllt) 0 U .U~ j.S32 1.000 14.000 
lIide! (ulllL) 0 II 2.1~ 1.864 1.0lI0 7.000 
SilVer (uI/L) 0 JJ 6.251 4.96.2 0.200 10.000 
lint (uglLJ 0 13 16.846 9.127 2.000 32.000 
AIUlinua (u9/L) 0 JJ 246.J54 87.325 90.000 lJO.OOO 
Seleoiu (uglL) 0 13 1.462 0.776 1.000 3.000 
llertur, (uI/L) 0 13 0.200 0.000 0.200 0.200 
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APPENDIX 4-0- SEASONAL 50IARY STATISTICS FOR QUARTERLY RATER QUALITY DATA - SPRINE, TIN 529.5

1973-1977 Preoperational Period 1982-1986 Preoperatioal Period

Parameter N Mean SD min Nax N wean

Temperature (deg C)
Dissolved Oxygen (g/L)
pH (standard units)
Conductivity (iios/ca)
Alkalinity (wi/L)
Turbidity (l/L)
Organic Nitrogen (mg/IL)
Amnia Nitrogen (mg/L)
MitritefNitrate Nitrogen (w/L)
Total Phosphorus (mg/L)
Dissolved Phosphorus (tg/I)
Total Organic Carbon (itL)
Dissolved Organic Carbon (8gL)
ODD (mg/L)
Total Residue (Wit)
Dissolved Residue (IgeL)
Calcium (mg/L)
Nagnesium (lg/l)
Sodiu (mg/L)
Potassium (mg/)
Chloride (soLl)
Sulfate (eg/L)
Silicon (gitL)
Fluoride (Wg/I)
Total Iron (uglL)
Dissolved Iron (ug/L)
Total Nangauese (ug/L)
Dissolved Nanganese (ug/L)
Arsenic (ug/L)
Barium (ugq/L)
Beryllium fug/L)
Boron (ug/L)
Cadmium (ug/L)
Chromium (ug/t)
Cobalt (ug/L)
Copper tug/L)
Lead (ugq/)
Nickel (ug/I)
Silver (ug/i)
linc (ug/L)
Aluminum (ug/L)
selenium (ug/L)
Hercury (ug/L)

16-900 0.319 16.500 17.200
7.818 0.599 7.200 8.500
7.291 0.104 7.200 7.400

157.273 4.671 150.000 160.000
54833 5.193 50.0-0 64.000

0.093 0.023 0.070 0.120
0.062 0.019 0.050 0.100
0.315 0.079 0.230 0.390
0.022 0.004 0.020 0.030

2.050 0.339 1.700 2.660

35 17.729
35 0.051
35 7.427
6 162.500

21 59.905
15 5.920
20 0.180
20 0.050
20 0.329
16 0.023
16 0.010
20 2.450
12 1.750
10 1.560
0
0

10 27.600
10 6.250
10 5.090
10 1.330
10 5.060
10 13.100
0
0

10 178.000
1o 10.000
10 48.200
0

10 1.0c0
10 33.000
10 1.000
10 50.000
10 0.100
10 1.700
0

10 12.400
10 1.8m0
10 1.200
10 6.080
10 34.400
10 9.000
10 1.000
10 0.200

SD Rin Ras

1.172 16.200 21.800
1.923 5.200 10.400
0.263 7.100 7.900
0.548 162.000 163.00
7.120 46.000 68.000
2.200 3.400 8.900
0.095 0.050 0.420
0.034 0.010 0.130
0.095 0.250 0.470
0.011 0.010 0.040
0.000 0.010 0.010
0.910 1.300 5.100
0.397 1.200 2.200
0.657 1.00 2.700

8.822 19.000 40.00
1.849 4.300 8.700
0.969 4.200 6.300
0.048 1.300 1.400
1.077 4.000 7.m00
1.953 11.000 16.000

76.855 100.000 280.000
0.000 10.000 10.000

16.498 31.000 73.000

0.000 1.000 1.000
13.375 20.000 50.000
0.000 1.000 1.000
0.000 50.000 50.000
0.000 0.100 0.100
0.949 1.000 4.000

17.128 5.000 59.000
1.033 1-000 4.000
0.422 1.000 2.000
5.061 0.200 10.000

65.651 5.000 220.000
40.675 50.000 160.000
0.000 1.000 1.000
0.000 0.200 0.200
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APPEJlDIX 4-0. SEASOIIAI.. SlllllARY STATISTICS rOR QUARTERlY lATER _Ill DATA - SPRllIIi. Till 529.5 

1973-1977 Preoperational Period 1~-1986 'reaperatioal Period 

Par.ter N Iftan SO "in liar N Iftan s. llin liar 

Taperature ldeg C) 11 16.900 0.319 16.500 17.200 lS 17 .m 1.172 16._ 21.BOO 
Dissolved Ol,gen (tg/L) 11 7.818 0.598 7.200 8.500 lS 8.051 1.923 5.200 10.400 
pH (standard Wlits) '11 7.291 0.104 7.200 7.400 lS 7.427 0.263 7.100 7.9m 
Conductiyity (Ulbos/ca) U 157.273 4.671 ISO. 000 J60JIOO , J62.5OO D.548 162._ 163.000 
AlkaliDity II9ILI 6 St.833 5.193 58.000 64.000 21 59.905 7.120 46.0lI0 68.000 
Turbidity (eg/Ll 0 15 5.920 2.200 3.400 8.900 
Organic Ni trogm (I9/U 6 0.093 0.023 0.070 0.120 20 0.180 0.095 0.050 0.420 
AIIonia Nitrogen (IIIL) 6 0.062 0.D19 D.05O 0.100 20 0.050 D.034 0.010 D.13O 
NitritetNitrate Nitrogen (tg/t) 6 0.315 0.079 0.230 0.390 20 0.329 D.085 0.2SO 0.470 
Total Phosphorus (IIIL) 6 0.022 OJI04 0.020 0.030 16 0.023 0.011 0.010 0.040 
Dissolved Phosplaorus (I9ILJ D 16 0.010 0.000 0.010 0.010 
Total Organic carbon (1g/L) , 2.050 0.339 1.700 2.600 20 2.450 0.910 1.300 5.100 
Dissolved Organic carbon (lilt) 0 12 J.7S0 0.397 1.200 2.2110 

DOD (19/L) 0 10 1.560 0.657 1.080 2.700 
Total Residue (1g/Ll 0 0 
Dissolved Resicke (1gJL) 0 0 
caltilll (eg/L) 0 10 27.600 8.822 19.000 4O.0u0 

IlagnesiUl (eg/t) 0 10 6.250 1.849 4.300 8.700 

SadiUl (19M 0 10 5.080 0.969 4.200 6.300 

PotassiUl (II9/L) 10 L3lO 0.048 1.300 1.400 

Cblar ide (1f/U 10 5.060 1.071 4.000 7.000 

SUH ale (I9/U 10 13.100 1.853 11.000 16.000 

Silicon ("Ill 0 

Fluoride (Ig/l) 0 
Total Iron (ug/L) 10 178.0lI0 76.855 100.000 288JQI 
Dissolved Iron (ug/L) 10 10.000 0.000 10.000 10.000 

Total ftaDganese (u"t) 10 48.200 16.498 31.000 13.000 

DissolyedKlnganese (ug/l) 0 

Arseaic (ugJL) 10 1.0lI0 0.000 I.. 1.000 

Bar illl (ugJL) 10 33.000 13.375 20.000 50.1100 

Berylliua 'ug/L) 10 1.000 0.000 1.000 1.000 

loron (ug/U 0 10 50.0lI0 0.000 50.000 SO.OOO 

caWUI (ug/l) 0 10 0.100 0.000 0.100 0.100 

CIIrOliUl (ug/t) 0 10 1.700 0.949 1.000 4.000 

Cobalt (uglL) 0 0 
Copper (ugJL) 0 10 12.400 17.128 5.000 59.000 

Lead (UgJL) 0 10 1.800 1.033 1.000 4.000 

Nickel (Ug/U 0 10 1.200 0.422 . 1.000 2.000 

silver (utiLi 0 10 '.080 SoII'1 0.200 10.000 

lint (uIlll 0 10 .14.400 &5.651 5.080 220.000 

AluiDa (Ugfl). 0 10 99.000 40.675 50.000 160.000 

5eleniUl (u,/LI 0 10 1.000 0.000 1.000 1.000 

llereur, (ug/U 0 10 0.200 0.000 0.200 0.200 
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APPENDIX 4-D. SEASONAL SiMMIARY STATISTICS FOR QWJATEILY MATER DOUALITY DATA - SUI3R, IM 529.5

1973-1977 Preoperational Period

N wean SD "in Nos

1982--1986 Preoperatioal Period

Parameter N Kean SD Nin Ilax

Temperature (deg C)
Dissolved Oxygen (19/L0
pH (standard units)
Conductivity (unhos/cn)
Alkalinity (il/L)
Turbidity (mg/L)
Organic Nitrogen (ig/L)
Ammoia Nitrogen (ag/L)
Nitritellitrate Nitrogen (mg/L)
Total Phosphorus (mg/L)
Dissolved Phosphorus (ag/L)
Total Organic Carbon (mg/L)
Dissolved Organic Carbon (mg/L)
DOD (mg/L)
Total, Residue (mg/L)
Dissolved Residue (1/iL)
Calcium (mg/L)
nagnesius (mg/L)
Sodium (9g9LI
Potassium (mg/L)
Chloride (mg/L)
Sulfate (mg/L)
Silicon (mg/L)
Fluoride (eg/L)
Total Iron (ug/L)
Dissolved Iron (ug/L)
Total Nanganese (ug/L)
Dissolved Nanganese (ug/L)
Arsenic (ug/L)
Barium (ug/L)
Beryllium (ug/L)
loran (ug/L)
Cadmium (ug/L
Chrouim (ug/L)
Cobalt (ug/L)
Copper (ug/LI
Lead (ug/L)
Nickel (ug/L)
Silver (ug/L)
Zinc (ug/L)
Aluminum (ug/L)
Selenium (ug/L)
Nercary (ug/L)

10
10
10
10
7
0
7
7
7
7
0
7
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

25.220
3.420
7.200

170.000
51.286

0.136
0.05,
0.291
0.02J

2.000

1.175 24.200 27.000
1.230 1.600 4.600
0.156 7.000 7.400

10.541 160.000 180.000
3.592 47.000 55.000

0.073 0.050 0.280
0.029 0.030 0.110
0.028 0.260 0.330
0.005 0.020 0.030

0.208 1.800 2.400

M3 25.400 0.9J0 24.000 21.100
33 4.725 0.882 2.600 5.900
33 7.455 0.262 7.000 8.000

5 180.000 0.000 180.000 180.000
16 66.000 7.659 56.000 76.000
15 4.580 1.293 2.500 7.400
22 0.191 0.084 0.070 0.480
22 0.036 0.011 0.020 0.060
22 0.227 0.071 0.020 0.310
14 0.023 0.013 0.010 0.050
20 0.010 0.000 0.010 0.010
21 2.905 0.622 2.000 4.300
11 2.118 0.609 1.400 3.100

0 1.150 0.141 1.000 1.300
0
0
9 21.344 3.346 18.000 26.400
9 4.929 1.108 3.900 6.300
9 6.267 1.861 4.600 8.400
9 1.500 0.122 1.400 1.700
8 6.625 2.560 4.000 9.000
8 12.875 3.482 9.000 18.000
0 .

0
9 140.000 71.589 60.000 290.080
9 10.000 0.000 10.000 10.000
9 77.778 27.091 48.000 133.000
0
9 1.111 0.333 1.000 2.000
9 26.667 17.321 10.000 60.000
9 1.000 0.000 1.000 1.00
9 174.444 296.990 50.000 940400
9 0.200 0.122 0.100 0.400
9 2.222 1.302 1.000 4-000
0
9 11.000 11.136 5.000 40.000
9 1.889 2.667 1.000 9,000
9 2.556 2.603 1.000 9.000
9 5.644 5.165 0.200 10.000
9 7.667 5.979 5.000 23.000
9 117.778 67.7M2 50.-00 240.000
9 1.111 0.333 1.000 2.000
9 0.200 0.000 0.200 0.200

APfDlDIJ 4-D. SEASOIIAI. SIIIIAIY STATISTICS FOR GUARJElU "TER OUAlITY DATA - SIllER, JRtf 529.5 

191J-19n Preoperational Period 1981--J98& Preoperatioal Period 

Patall'ter II !lean SD "in 1111 II lIPan SD "in Ita. 

TetPerature (deg C) 10 25.220 1.175 24.200 27.000 JJ 25.400 0.9JO 24.1100 2/.100 
Dissolved Olygen (l9/l) 10 3.420 1.230 1.600 4.600 33 4.nS 0.882 2.600 5.900 
pH (staadard units) 10 7.200 0.156 7.000 7.400 33 7.455 0.262 1.000 8.000 
Conductirity (Ulkos/c.) 10 170.GOO 10.St! 160.000 180 •• S 180.000 0.000 180.000 180.000 
Alkalinity (l9fl) 7 51.286 3.592 47.000 55.000 16 66.000 7.659 56.000 76.000 
Turbidity (19/Ll 0 15 4.580 1.293 2.500 7.400 
Organic Nitrogen (IIfL) 7 0.136 0.073 0.050 0.280 22 0.J91 0.084 0.070 0.480 
Aaaoia Mitrogen (I9fL) 7 0.056 0.029 0.030 O.UG 22 O.0J6 0.011 G.02O G.06O 
lIitritetlitrate lIitrogen (1I/l) 7 0.291 0.028 0.260 0.3JO 22 G.227 0.071 0.020 0.310 
Total l'fIospIIorus (I9fU 7 G.02J G.OO5 0.020 0.030 14 0.023 0.01l 0.010 0.050 
Dissolved Phosphorus (q/Ll 0 20 0.010 0.000 0.010 0.010 
Total Organic carbon (19/L) 7 2.000 0.208 !.liDO 2.400 2J 2.905 0.622 2.000 4.300 
Dissolved Organic carbon (I9/L) 0 11 2.U8 0.60S 1.400 3.100 
BOD (agJU 8 1.150 0.141 1.000 1.300 
Total Residue (ag/L) 0 
Dissolved Residue ",g/lJ 0 
calciUl (19/L) 9 21.344 3.346 18.000 26.400 
ItagnesiUl (19/U 9 4.929 1.108 3.900 6.lDD 
SocIiUl (1!I/t) 9 6.261 1.861 4.600 8.400 
PotassiUl (19/Ll 9 1.500 0.122 1.400 1.7110 
Cbloride (19/U 8 6.625 2.560 4.000 9.000 
SUlfate (1g/Ll 8 12.875 3.482 9.000 18.000 
Silicon (119M 0 
Fluoride (19/L) 0 
Total Iron (ug/l) 9 140.000 11.589 60.000 298.000 
Dissolved Iron (ugJU 9 10.000 0.000 10.000 10.000 
Total Ilanganese (ug/L) 9 n.778 27.091 48.000 133.000 
Dissolved llinganese (ug/U 0 
Arsenic (w/L) 9 1.1ll 0.333 1.000 2.000 
BariUl (Ug/U 9 26.667 17.321 10.000 60.000 
BerylliUl (ag/L) 9 1.000 0.008 1.000 1.000 
Baron (ug/L) 9 174.444 296.990 50.000 940.000 
cadtiUl (ug/U 9 0.200 0.122 0.100 0.400 
ChrOliu (ug/U 9 2.222 1.JU2 1.600 4.000 
Cobalt (ugJL) 0 
Copper (ugJU 9 11.000 11.136 5.000 4G.OOO 
Lead (ug/L) , 1.889 2.667 1.000 9.000 
Mickel (ugJL) , 2.55£ 2.603 1.000 9.000 
Silver (ug/U 9 5.'" 5.165 0.200 10.000 
Zinc (o9/L) 9 7.667 5.919 5.000 21.000 
AluaioUl (ug/U 9 117.718 67.182 SO. 1100 240.000 
SeleniUl (ug/L) 9 1.111 0.333 1.000 2.000 
tlerea" (ug/L) 9 0.200 0.000 0.200 0.200 



APPENDIX 4-D. SEASONAL SMIUARY STATISTICS FOR QUARTERLY MATER QUALITY DATA - AUTMNN, TRH 529.5

1973-1977 Preoperational Period 1982-1986 Preoperatioal Period

Parameter N Kean SD nin Kai N Kean SD "in Rax

Teperature (deg C)
Dissolved Oxygen (mgL)
pH (standard units)
Conductivity (usbos/cm)
Alkalinity (8g9/)
Turbidity (sg/L)
Organic Nitrogen (ag/L
Anonia Nitrogen (mg/L)
Nitrite4Nitrate Nitrogen (ag/L)
Total Phosphorus (mg/L)
Dissolved Phosphorus (4g/L)
Total Organic Carbon (mg/L)
Dissolved Organic Carbon (Ig/L)
SOD (uglL)
Total Residue (ag/L)
Dissolved Residue (g/IL)
Calciu• (mg/L)
Nageesium (mg/I)
Sodium (mg/L)
Potassium (mg/L)
Chloride (mg/L)
Sulfate (mg/L)
Silicon (g/IL)
Fluoride (mg/L)
Total Iron (ug/L)
Dissolved Iron (ug/L)
Total flanganese (ug/lL
Dissolved Nanganese (ug/L)
Arsenic (ug/L)
Barium (ug/L)
Beryllium (ug/Li
Boron (ug/L)
Cadmium (ug/L)
Chrotium (g/lL)
Cobalt (ug/L)
Copper (ug/L)
Lead (ug/L)
Nickel (ug/L)
Silver (ug/L)
Zinc (ug/L)
Aluminum (ug/L)
Selenium (ug/L)
Nercury (ug/L)

13.682
7.818
7.318

180.000

51.667

0.100
0.067
0.300
0.020

1.833

0.293 13.300 14.000
1.073 6.010 9.300
0.087 7.200 7.400
0.000 180.0m0 180.000
0.577 51.000 52.000

0.000 0.100 0.100
0.012 0.060 0.080
0.000 0.300 0.3W0
0.000 0.020 0.020

0.115 1.700 1.900

31 16.094 1.270 14.500 17.900
31 7.748 0.570 6.700 9.700
31 7.397 0.448 6.900 9.100
5 203.000 2.739 200.000 205.000

18 64.778 4.066 60.000 76.000
13 3.985 2.672 1.200 9.200
20 0-146 0.090 0.040 0.290
20 0.038 0.011 0.020 0.060
20 0.300 0.138 0.220 0.850
12 0.022 0.010 0.010 0.040
20 0.013 0.005 0.01 0.020
20 2.700 1.838 1.400 10.400
12 1.975 0.756 1.200 2.900
7 1.043 0.079 1.000 1.200
0
0
8 21.925 1.663 19.600 24.000
8 5.521 0.232 5.300 6.010
8 7.950 1.313 6.700 9.300
8 1.700 0.107 1.600 1.800
7 8.714 1.604 7.000 10.000
7 13.000 1.528 11.000 15.000
0
0
8 252.500 16.455 1O.000 560.000
7 10.0-0 0.000 1000 10.000
8 78.090 23.312 51.000 106.O0
0
9 1.375 0.518 1.000 2.000
8 25.000 11.952 10.000 40.000
8 1.00 0.000 1.000 1.600
8 50.000 0.000 50.000 50.660
8 0.137 0.106 0.100 0.400
8 3.000 3.780 1.OM 12.000
0
9 17.250 13.210 9.000 47.600
8 1-125 0.354 1.OO0 2.000
8 1.000 0.000 1.000 1.000
8 5.100 5.238 0.200 10.000
8 8.625 4.406 5.000 15.000
8 117.500 32.404 W0.000 160.000
8 1.625 1.768 1.000 6.000
9 0.212 0.035 0.200 0.300
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APPENDIX 4-D. SEASGIIAl SUIIIIAlY STATISTICS FOR WlEILY IlATER QUALln DATA - AUTWIII, TBtI 529.5 

1973-1977 Preoperational Period 1982-1986 Preoperatioal Period 

Par.ter II llean SD llin IIaI M llean SO "in !lal 

Tetperature (deg C) 11 13.682 0.293 13.300 ".000 31 16.094 1.270 14.500 17.900 
Dissolved Olrgen (1I/l) 11 7.818 1.073 6.800 9.300 31 7.748 0.570 6.700 8.700 
pH (staDdard uni ls) 11 7.J18 0.081 7.200 7.400 31 1.391 0.448 6.960 9.100 
Conductivity (Ulhos/cl) 11 180.000 0.000 180.0lI0 1110.000 5 203.000 2.739 200.000 205.000 
Alkalinity (lgJL) 3 51.667 0.517 51.000 52.080 18 64.778 4.066 60.000 76.000 
Turbiditr (19/L) 0 13 3.985 2.672 1.200 9.200 
Organic Nitrogen '"/L) 3 0.100 0.0lI0 0.100 0.100 20 0.1" 0.080 0.040 0.290 
ADonia IIi trogeo (II!I/L) J 0.067 0.012 0.060 0.0lI0 20 0.038 0.011 0.020 0.060 
Nitritefllitrate Nitrogen (19/l) 3 0.300 0.008 0.300 O.lfIO 20 0.300 0.138 0.220 0.850 
Total Phosphorus ("Ill 3 0.020 0.000 0.020 0.020 12 0.022 0.010 0.010 0.040 
Dissolved Pflosphorus (191LJ 0 20 0.01l 0.005 0.010 0.020 
Total Organic Carbon (IgfL) 3 J.811 D.HS 1.700 1.900 20 2.700 1.838 1.400 10.000 
Dissolved Organic Carbon (.gIL) D 12 1.975 0.756 1.2110 2.900 
100 (1g/LJ 0 7 1.043 0.079 1.008 1.200 
fotal Residue ("/l' 0 0 
Dissolved Residue (19/t) 0 0 
&aldUl (II/L) 0 8 21.92S 1.663 19.600 24.000 
IlagnesiUl ("/LJ 0 8 5.521 0.232 5.300 6.010 
SodiUl (,,/L) 0 8 7.950 1.313 6.700 9.300 
Potassiu ("ILl 0 8 1.700 0.107 1.600 1.800 
Chloride (19/U 0 7 8.714 1.604 7.000 10.000 
SUlfate ("Ill 0 7 13.000 1.528 11.000 IS.ooo 
Silicon ,,,,Ll 0 0 
Fluoride (II9/U 0 0 . 
Total Iron (ugJL' 0 8 252.500 166.455 10.000 S60.000 
Dissolved Iron (ug/L) 0 7 10.000 0.008 10.000 10.000 
Totalllanganese (gg/U 0 8 78.000 23.J12 SI.000 106.000 
Dissolved llanganese (ug/U 0 0 
Arsenic (gg/L) 0 8 1.375 0.S18 1.000 2.0D0 
8ariUl (ugILJ 0 8 2S.1IOfJ 11.952 10.000 40.000 
BerylliUl (ag/LJ 0 8 LUfJO 0.000 1.000 1.000 
Boron (ugJL) 0 8 50.000 0.000 50.000 SO.1IlIO 
CadliUl (gg/L) 0 8 0.137 0.106 0.100 0.400 
CfJrwUl (ug/U 0 8 3.000 3.780 1.000 12.1IflD 
Cobalt (ug/U 0 0 
Copper (ug/U 0 8 17.250 13.210 8.008 47.000 
Lead (ug/U 0 8 1.125 0.354 1.000 2.1IlIO 
Mickel (ug/L) 0 8 1.000 0.000 1.000 1.000 
Silwer (ug/U 0 8 S.IOO S.2J8 0.200 10.000 
linc (ugJL) 0 8 8.625 4.406 5.000 IS.000 
AIUlinUi (utlL) 0 8 117.500 32.404 80.000 160.000 
SeleoiUl (ug/L) 0 8 1.62S 1.768 1.008 6.000 

llercury (ag/L) 0 8 0.212 0.0lS 0.200 O.lUO 
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APPENDIX 4-0. SEASONAL SLIIARY STATISTICS FOR QUARIERLY MAIER QUALITY DATA - VINlFl, IN 529.9

19/1 19/7 Preoperatioual Period 1992 1966 Preoperatioal Periad

Parameter N Wean so min fai N Nean So Sin Ras

temperature (deg C)
Dissolved Ozygen (Ig/l.)
pH (standard units)
Conductivity (umhos/cm)
Alkalinity (eg/L)
Turbidity (mg/I)
Organic Nitrogen (mg/L)
Amonia Nitrogen (mg/L)
Nitrite0itrate Nitrogen (mg/L)
Total Phosphorus (m{/L)
Dissolved Phosphorus (mg/lI
Total Organic Carbon (mg/L)
Dissolved Organic Carbon (mg/L
IOD (mg/L)
Total Residue (mg/L)
Dissolved Residue (lg/L)
Calcium (g/IL)
Nagnesius (sg/L)
Sodium (mg/L)
Potassium (mg/L)
Chloride (NOlI}
Sulfate (m9/I)
Silicon (sg/I)
Fluoride (mg/I)
Total Iran (ug/L)
Dissolved Irm (ug/L)
Total Nanganese (ug/L0
Dissolved Manganewe (ug/l)
Aruenic (ug/)
Barium (u/I)
Beryllium (ug/L)
Boron (ug/L)
Cadmium tug/Li
Chromium (ug/iL)
Cobalt (ug/L)
Copper (ug/L)
Lead (uW/L0
Nickel (ug/Li
Silver (ug/I)
zinc (ug/L)
Aluminum (ug/L)
Selenium (ug/L)
Nercury (ug/Li

62
60
15
16
15
19
16
16
16
16
a
7
0
8
0
0

14
14
15
15
15
15
1

12
16
8

16
8
II

I

8
8
8
0
8
8
8
8
o
8
8
e

8.210 3.119
10.610 1.260
7.407 0.301

153.%3 18.450
52.867 5.927
15.768 11.434
0.179 0.095
0.066 0.032
0.506 0.104
0.028 0.011
0.031 0.042
2.129 0.250

1.425 0.468

2.000 13.500
7.700 17.300
6.8900 7.m00

97.000 180.000
36.000 61.000
2.600 39.000
0.0m0 0.450
0.020 0.130
0.370 0.790
0.020 0.050
0.010 0.130
1.700 2.580

1.000 2.100

29
30
S.
0
1
2
2
2
2
2
1
2
2
0
0
0
0
0
0
0
0
0
0
0

6.666
10.339
1.752

49.000
7.750
0.215
0.035
0.420
0.035
0.010
2.600
1.950

2.287 3.800
1.354 7.m00
0.353 7.480

49.000
4.596 4.500
0.021 0.200
0.021 0.020
0.057 0.380
0.007 0.030

0.010
1.273 1.700
1.485 0.980

10.000
13.200
9.360

49.000
11.060
0.230
0.050
0.460
0.040
0.010
3.500
3.000

19.500
4.471
4.747
I .307

14.66?

5.943
0.082

3.611
0.916
1.316

0.139
1.447
2.502

0.800
0-026

8.000
2./00
2-300
1.090
4.000
1.00
4.900
0.040

23.000
5.500
6.M0
1.500
8.000

19.000

1.200
0.100

468.750 274.855 120.008 920.00
106.250 43.074 50.000 170.-0M
63.125 30.270 30.0M0 160-.M

-.500 21.16 10.M00 90.000
4.750 t-31 7 0W10 5.000

100.000 0.090 130.0O0 10.O00
1O.M O.OO 1o.00 10.m
/1.250 33.568 20.000 100.000
1.125 0.354 1.080 2.000
5.000 0.000 5.000 5.000

22.500 27.646 10.000 90.000
28.500 41.466 10.000 130.000
W0.000 84.853 50.000 290.000
10.0 0.000 10.000 10.000
26.250 14.079 10.000 50.0-0

736.250 636.686 200.000 1890.800
1.875 0.991 1.000 4.000
0.200 0.000 0.260 0.200
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APPmII 4-D. SEASONAL stIIIAlY SlAHSnCS fOR GUARlIRlY IlAIEI QUALITY DATA - IIIMlER, nil 579.9 

19/J' 19/7 Preoperalional Period 19111 1986 p,eope,atioal f(·, ioel 

Parateter If lrean SD llin "II It lieu 50 lIin 1111 

Jesperature (deg C) 62 8.210 3.119 2.000 13.500 29 6.," 2.287 3.000 10.000 
Dissolved Olygen (19/1.) 60 10.610 1.260 7.700 17.300 3D 10.339 1.354 7.800 1l.200 
pH (studard units) 15 7.407 0.301 6.800 7.800 S 1.752 O.JSl 7.4110 8.360 
Conductiyity (Ulhos/cl) 16 ISl.!I6J 18.450 97.000 UIO.OOO 0 
Alkalinity (I9fL) 15 52.861 5.921 36.000 61.Il00 1 .9.000 49.000 .9.000 
Turbidity (19/U 19 15.768 11.434 2.600 39.000 2 7.750 4.596 4.500 11.000 
Orguit ltitrogea (19/U 16 0.179 0.095 0.080 0.450 2 0.215 0.021 0.200 0.230 
Allania Nitrogen (.,/Ll 16 0.066 0.032 0.020 O.JJO 2 0.035 0.021 0.020 0.050 
Ititrite+Mitrate Nitrogen (I9/L) 16 0.506 0.104 O.l7O 0.790 2 0.420 0.057 0.380 0.460 
Total PIIospborus (.JU 16 0.021 0.011 0.020 0.050 2 0.035 0.007 0.030 0.040 
Dissolved ,flltspllorus (1IlI/1' 0 0.031 0.042 0.010 O.IJO 1 0.010 0.010 0.010 
Total Organic &arlloo (1g/U 7 2.129 0.250 1.7110 2.~ 2 2.600 1.273 1.700 3.500 
Dissolved Organic carboo (19/U 0 2 1.950 1.485 0.900 3.000 
100 (I9/U 8 1.425 0.468 1.000 2.100 
Total Residue (19/U 0 
Dissolved Resim (I9/U 0 
calciUl (19/LJ 14 18.500 3.'11 8.000 23.10' 
JlagoesiUl (19/U 14 4.471 0.816 2.100 5.600 
Sodiu (I9/L) 15 4.741 I.J16 LIDO 6.300 
PolassiUl (II/L) IS I.JOl 0.139 1.000 1.500 
Chloride (19/11 IS 6.W 1.447 4.000 8.000 
sulfate (",I) 15 14.66' 2.582 11.000 19.GOO 
Silicon (Q/LI 1 :'.94l O.ID 4.900 1.200 
Fluoride (ag/Li 12 0.082 0.026 0.040 0.100 
Total Iron (ug/l) 16 468.750 274.855 120.000 928.000 

. Dissolved Iron (ug/L) 8 106.250 43.074 50.01l0 170.000 
Total Jlanganese (u9/l) 16 6l.I?S 30.270 3D.1UIO 160.0110 
Dissolved Jlanganese (ug/I) 8 11.)00 2/.&46 10.000 90.000 
Arsenic (110/1) II 4.?!lO 1..189 , min s.oon 0 
Bar iu (ugJII II IUIl.OIIO 0.0lI0 100.lIII0 IDD.OOO 0 
8erylliu (ugJl) I 10.000 0.000 10.000 10.000 0 

Boron (ug/U 8 11.250 ll.568 20.000 100.000 0 
Cldtilll (ug/LJ 8 J.J2~ O.3M 1.0110 2._ 0 
ChrOliu (ug/U 8 5.000 0.000 5.000 S.OOO 0 
Cobalt (ugfL) 0 0 
CGWer (u9/l. 8 22.500 27.&46 10.0110 90.000 0 
lead (ugJU 8 28.500 41.466 10.000 130.000 0 
Midel (ug/L) 8 80.000 B4.8SJ so. 000 290.000 0 
Silyer (ug/Ll 8 10.000 0.000 10.000 10.000 0 
lint (ugJL) 8 26.250 14.079 10.000 SO.OOO 0 
AIUlinaJ (ugJL) 8 736.250 636.686 200.000 1800.01l0 0 
SeleniUl (ug/U 8 1.875 0.991 1.000 4.000 0 
llercury (ugJL) R 0.200 0.000 0.200 0.200 0 
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APPENDIX 4-0. SEASONAL SURNARY STATISTICS FOR QUARTERLY VAITF QUALITY DATA - SPRING. YRN 529.9

1913-1977 Preoperational Period 1982-196 Preoperatioal Period

Parameter N bean So Hin Hai K Kean SO Kin lai

Temperature (deg C)
Dissolved Oxygen (ag/L)
pH (studard units)
Conductivity (uahosIcm)
Alkalinity (mwll)
Turbidity (mu/)
Organic Nitrogen (4/L)
Amonia Nitrogen (ag/i.)
NitritefNitrate Nitrogen (lg/L)
Total Phosphorus (mg/I)
Dissolved Phosphorus (mgIL)
Total Organic Carbon (og/L)
Dissolved Organic Carbon (og/L)
BOD (29lL)
Total Residue (sg/L)
Dissolved Residue (mg/L)
Calcium (mg/)
Magnesium (mg/I)
Sodiu (W/Oi
Potassium (ig/L
Chloride (mg/L)
Sulfate (ag/Li
Silicon (2g9/)
Fluoride (W/1t)
Total Iron (ug/L0
Dissolved Iron (ug/L)
Total Manganese (ag/L)
Dissolved Manganese (ug/L)
Arsenic Lug/I)
Barium (Wg/)
Beryllium (og/L)
8oron (ug/L)
Cadmium (ag/)
Chromium (ug/Li
Cobalt (ug/L)
Copper (ug/L)
Lead (ug/L)
Nickel (ug/L)
Silver (ug/I)
Zinc (ug/L)
Aluminus (og/l.)
Seleninm (ug/L)
Mercury (ug/I)

63
63
14
16
16
16
16
16
16
16
9
0
0
8
0
0

14
14

18.546
7.377
7.400

154.375
52.750
10.137
0.125
0.053
0.336
0.026
0.010
2.537

1.03/

18.571
4.371

3.375 9.500 24.500
1.473 3.980 9.800
0.591 6.300 8.900

45.456 120.000 320.000
7.629 41.000 75.-00
5.963 4.100 24.080
0.041 0.060 0.220
0.018 0.020 0.090
0.092 0.150 0.500
0.009 0.020 0.050
0.000 0.010 0.010
1.024 1.600 4.100

0.074 1.000 1.200

2.344
0.460

15.G000
3.300

22.0m0
5.100

14 4.521 1.281 3.400 7.000
14 1.243 0.224 0.900 1.600
14 4.500 0.760 4.000 6.000
14 11.571 2.243 7.000 16.000
4 5.275 0.532 4.700 5.900

14 0.009 0.019 0.060 0.100
16 610.625 566.762 220.000 25O0.000
8 57.500 11.650 50.000 80.000

16 43.125 17.017 20.000 80.000
9 10.000 0.0 10.000 10.000
8 5.500 3.071 2.000 10.000
9 100.000 0.000 100.000 100.00
o 10.000 0.000 10.600 10.000
8 102.500 33.274 70.000 180.000
9 1.500 0.926 1.000 3.000
8 5.000 0.000 5.000 5.000
0
8 17.500 13.887 10.0m0 50.000
8 10.000 0.000 10.000 10.90
8 50.000 0.010 50.000 50.000
9 10.000 0.080 10.000 10.600
9 10.000 0.000 10.000 10.00
1 612.500 327.054 210.080 1000.000
0 1.50 0.463 1.000 2.000
8 o.,/5 0.328 0.200 1.000

49 17.457
49 6.508
7 7.477
1 167.-00
3 63.667
2 6.000
3 0.180
3 0.043
3 0.330
3 0.023
3 0.010
A 2.433
2 1.950
1 1.300
0
0
1 22.000
1 5.500
1 4.100
1 1.400
1 5.000
0
0
0
1 130.000
1 50.080
0
0
1 1.OB
1 lo0.0oo
1 10.000
1 8.000
1 0.100
1 2.000
0
1 40_000
0
1 1.000
1 10.000
1 10.000
1 100.000
I 1.000
I 0.200

22.M00
5.500
4.100
1.400
5.000

4.064 100O0 25.000
2.413 2.100 10.800
0.160 7.310 7.770

167.000 167.000
3.512 60.000 67.000
3.111 3.800 8.200
0.155 0.030 0.340
0.032 0.020 0.080
0.050 0.2M3 0.380
0.006 0.020 0.030
0.000 0.010 0.010
0.351 2.100 2.800
0.6j6 1.500 2.400

1.0O 1.300

22.000
5.500
4.100
1.400
5.00

130.000 130.00
50.000 50.000

1.6000 1.000

100.000 100.000
10.000 10.000
8.1m0 8.0O0
0.100 0.100
2.000 2.000

40.000 40.000

I.m 1.600
10.0m0 10.000
10.000 10.000

180.000 10o.G0
].000 I.m
0.200 0.200
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A'PEllDIX 4-D. SWOIW. SlRIIIARY STATISTICS rOR GUAlJ[RU VAJU Ut/Al.UY DAIA - SPRIKG. rill 529.9 

1913-1977 Preoperational Period 1982-1986 Preoperatioal Period 

Parueter II Rean SD Ilin ltal I( Kean SD lIin ltal 

TeIfI!rature (deg C) 61 18.546 1.375 9. sao 24.sao 49 17.457 •. OU JO.OOO 25.000 

Dissolved Olrgen (cg/L) 61 l.m 1.473 3.900 9.800 49 6.508 2.413 2.100 10.800 

pH 'swdard units) 14 7.400 0.591 6.JIIO 8.900 7 7.477 0.160 7.310 1.770 

Conductivity (uahos/cl) 16 154.375 45.456 120.000 320.000 1 161.000 167.000 167.000 

Alkalinity '1i/L) 16 52.750 7.629 41.000 75.000 3 63.661 3.512 60.000 67.000 

Turbidity ("/L) 16 10.137 5.963 4.100 24.000 2 6.000 3.111 3.000 8.200 

Organic litrogea (mg/L' 16 0.125 O.IMI 0.060 0.220 3 0.180 0.155 0.030 0.340 

AIIonia Nitrogen ("/l) 16 0.053 0.018 0.020 0.080 3 0.043 0.032 0.020 0.080 

lIitrite.Nilrate Nitrogen (II/L) 16 0.336 0.092 0.150 0.500 3 0.330 0.050 0.280 0.380 
Total Phosphorus (eg/l) hi 0.026 O.OIJCJ 0.020 0.050 j 0.023 0.006 0.020 0.030 
Dissolved Phosphorus (1I9/L1 9 0.010 0.000 0.010 0.010 J 0.010 0.000 0.010 0.010 
Total Organic carbon (II/L' 0 2.!)31 1.024 1.600 4./00 ., 2.4J3 O.~I 1.100 2.800 
Dissolved Organic Carbon (1I/l) 0 'I J.9~ O.6J6 J.~ 2.400 

BOD (19!U 8 1.031 0.074 1.000 1.200 I uno J.JOO 1.300 

Total Residue '''/U 0 0 
DissolYed Residue (1I9/U 0 0 
CaldUl '19fL) 14 18.571 2.344 15.000 22.000 I 22.000 22.000 22.000 
IlagnesiUl (19M 14 4.371 0.460 3.300 5.100 1 5.SOO 5.500 5.500 
SGdiu (1t/Ll 14 4.521 1.281 3.400 7.000 I 4.100 4.100 4.100 
Polassiu (19/LJ 14 1.243 0.224 0.900 1.600 1 1.400 1.400 1.4110 
Chloride (I9ILJ 14 4.500 0.760 4.000 6.000 I 5.000 5.000 5 •• 
SUlfate {Ig/LJ 14 11.571 2.243 7.000 16.000 0 
Silicon (Ig/LI 4 5.275 0.532 4.700 5 •• 0 
Fluor ide (19/L) 14 0.089 0.019 0.060 0.100 0 
Total Iron (ug/l) 16 610.625 566.762 220.0110 2500.000 I 130.000 110.Il00 110.800 
Dissolved Iron (u9/L' 8 57.500 11.650 50 •• 80.000 1 SO.OOO 50.000 SO.OOO 
Total llanganese {ugJU 16 43.125· 17.017 20.008 so. 008 0 
Dissolved Kanganese (ag/L) 8 10.000 0.000 10.000 10.000 0 
Arsenic (ug/L) 8 5.500 3.071 2.008 10.000 1 1.000 UIOO 1.000 
Bariu (ug/l) 8 100.000 0.000 100.000 100.000 1 100.000 100.000 100.000 
8er,lliUl (ag/l) 8 10.000 0.000 10.000 10.000 1 10.000 10.Il00 10.000 
80ron (ugJU 8 102.500 33.274 70.000 180.000 1 8.000 8.000 8.000 
tadliUl (II9/U 8 1.500 0.926 1.000 3.000 1 0.108 0.100 0.100 
CltrOliua (ug/U 8 S.OOO 0.000 S.OOO 5.000 1 2.000 2.000 2.000 
Cobalt (Ug/l) 0 0 
COpper (ug/U 8 11.500 13.887 10.000 SO.OOO 1 40.000 40.000 40.000 
lead (ug/L) 8 10.000 0.000 10.000 10.000 0 
lIickel (ug/L) 8 SO.OOO 0.000 SO.GOO 50.000 1 LOOO 1.008 1.000 
SUver (ugfL) 8 10.000 0.000 10.000 10.600 I 10.000 10.000 10.Il00 
linc (UglL) 8 10.000 0.000 10.000 10.000 1 10.000 10.000 10.000 
Muina. (ug/U 8 612.500 327.054 200.000 1000.000 J 100.000 100.000 100.000 
Seleniu (uglL) 8 1.)50 0.463 1.000 2.000 J 1.000 LOOO 1.000 
llercur, (ug/I' 8 O.j/~ 0.328 O.i'UO 1.000 I 0.200 0.200 0.200 
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APPENDIX 4-0. SEASONAL SfKIARY STATISTICS FOR OUARTERLY MATER QUALITY DATA - 5M10(R, TRN S29.9

197J-19/1 Preoperational Period 1982- 1986 Preoperatioal Period

Parameter N Rean so Hin Hax N Kean SO "in N

Temperature (deg C)
Dissolved Oxygen (@g/L)
pH (standard units)
Conductivity (umboslca)
Alkalinity (g/t)
Turbidity (iLt)
Organic Nitrogen (SO/L)
Amonia Nitrogen (4//L)
Nitrite+Nitrate Nitrogen (soil)
Total Phosphorus (ug/L)
Dissolved Phosphorus (ogIL)
Total organic Carbon (ug/L)
Dissolved Organic Carbon (g/L)
BOD (lg/L)
Total Residue (i/l)
Dissolved Residue (mgIL)
Calciu (sg/l)
Magnesium (sg/L)
Sodium (mg/i)
Potassium (ig/L)
Chloridu (mg/L0
Sulfate (sqIL)
Silicon (•/I0)
Fluoride (8/0L)
Total Iron (ugL)
Dissolved Iron (ug/L)
Total Manganese (ug/L)
Dissolved Nanganese (uWg/L)
Arsenic (ug/)
Barium (ugL)
Beryllium (ug/0I
Boron (ug/L)
Cadmium (ugIL)
Chromiu (ug/L)
Cobalt (ugo)
Copper (ugWL)
Lead (ug/L)
Nickel (ug/L)
Silver (ug/L)
Zinc (ug/L)
Aluminum (ug/L)
Selenium (ugL)
Iercury (ug/L)

i5
74
19
16
18
26
19
I0
16
18
12
10
0

13
0
2
10
10
18
18
18
18
8

18
19
12
18
12
12
12
12
10
12
12
2

12
12
12
12
12
12
12
12

24.973 1.291 21.000 27.500
5.670 1.744 2.400 16.400
7.394 0.342 7.000 0.500

175.000 41.312 140.000 320.000
57.778 8.454 43.000 82.000
6.450 3.010 11.00 10.000
0.190 0.089 0.040 0.370
0.061 0.040 0.010 0.180
0.293 0.048 0.200 0.390
0.027 0.M09 0.010 0.046
0.018 0.008 0.010 0.030
2.110 0.644 1.200 3.700

2.062 1.297 1.000 5.800

95.000 7.071 90.0G0 100.000
20.389 2.852 13.000 24.000
4.650 0.49 3.300 5.300
7-756 10.563 4.500 50.000
1.506 0.344 1.200 2.200
8.167 6.741 6.000 35.000

12.056 2.508 3.000 14.000
5.375 0.709 4.700 6.600
0.099 0.017 0.050 0.100

426.111 224.398 170.000 1010.00
58.333 28.968 50.000 150.000

101.111 35.461 40.000 160.000
39.167 21.933 10.000 90.000
4.500 1.168 2.000 5.000

lOO.000 0.000 100.090 100.000
10.000 0.000 10.000 10.000

275-000 393.297 40.000 1000.000
2.667 3.676 1.000 13.000
5.000 0.000 5.000 5.000
5.000 0.000 5.900 5.000

30.000 19.069 10.000 60.000
10.000 0.000 10.000 10.000
62.500 43.301 50.000 200.M00
10.000 0.01m 10.000 10.000
17.500 9.653 10.000 40.000

550.933 195.934 200.0O0 800.000
1.500 0.522 1.000 2.000
0.208 0.029 0.200 0.300

58
60
2
0
2
2
2
2
2
2
2
2
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

24.714
4.782
7.655

66.500
4.850
0.200
0.025
0.200
0-015
0.010
2.780
2.350

1.238
1.177
0.219

10.607
0.495
0.042
0.007
0.057
0.007
O.000
0.849
1.061

21.100
2.200
7.500

59.00O
4.500
0.170
0.020
0.160
0.010
0.010
2.100
1.600

26.660
8-700
7.810

74.000
5.200
0.230
0.030
0.240
0.020
0.010
3.300
3.100

77

APPDlDIX 4-0. SEASOIIAl SUllllARY STATISTICS FOR QUUTfIlY lAna Q\JALITY DATA - stIllER, Till S29.9 

19/J-19IJ Preoperational Period 1981-1986 Preoperatioal Prriod 

Parneter N !lean SD Nin 1111 N Nean SO "in Nil 

Te.perature (deg C) 15 24.973 1.281 21.000 27.500 58 24.714 1.2J8 11.100 26.6tJO 
Dissolved Oaygen (Ig/L) 74 5.670 1.744 2.400 16.400 60 4.782 1.177 2.200 8.700 
pH (standard units) 18 7.394 0.342 7.000 8.500 2 1.6SS 0.219 7.500 7.810 
Conductivity (UibOS/CI) 16 175.000 41.312 140.000 320.000 0 
Alkalinity (l9/t) 18 57.778 8.454 43.000 82.000 2 ".500 10.607 59.000 14.000 
Tarflidi lJ (19M 26 6.450 3.0D0 1.000 10.000 2 4.850 0.495 4.500 5.200 
Organic Nitrogen (I9/L) 18 0.190 0.089 0.040 0.370 2 0.200 0.042 0.170 0.230 
AIIonia Nitrogen (I9/L) 18 0.061 0.040 0.010 0.180 2 0.025 0.007 0.020 0.030 
Nitrite+Mitrate Nitrogen (I9/L) 16 0.293 0.048 0.200 0.390 2 0.200 0.057 0.160 0.240 
Total PIt_aros (I9/U 18 0.027 0.1r09 0.010 0.046 2 0.015 0.007 0.010 0.1120 
Dissolved PIIospboros (19/LJ 12 0.018 0,(108 0.010 0.030 2 0.010 0.0IItI 0.010 0.010 
Total Organic carbon (I9/L) 10 2.UO 0.644 1.200 3.100 2 2.700 0.849 2.100 3.300 
Dissolved Organic carbon (&gIL) 0 2 2.350 1.0&1 1.600 3.100 
aOD ("/U 13 2.062 1.297 1.000 5.800 
Total Residue (l9/l) 0 
Dissolved Residue (19/U 2 95.000 7.071 90.000 100.000 
calciUl (19M 10 20.389 2.SS2 13.000 24.000 
llagnesiua (ag/U 18 4.650 0.499 3.300 5.300 
SodiUl (",t) 18 7.756 10.563 4.500 SO.OOO 
Potassiua (ag/U 18 1.506 0.344 1.200 2.200 
Chloride (19M 18 8.16' 6.741 6.00D 35.000 
SUlfate (19/U 18 12.056 2.508 3.000 14.000 
Silicon (19/LJ 8 5.375 0.709 4.700 6.600 
Fluoride (l9fl) 18 0.089 0.017 0.050 0.100 
Total Iron (ug/L) 18 426.111 224.398 170.000 1000.000 
Dissolved Iron (ug/L) 12 S8.Jl3 28.1168 so. 000 lSO.000 
Total ftanganese (ug/l) 18 101.111 35.461 40.000 160.000 
Dissolved llanganese (ugJLl 12 39.167 21.933 10.000 80.000 
Arsenic (Ug/I.) 12 4.~00 1.168 1.000 5.000 
BariUl (UgfL) 12 100.000 0.000 109.000 100.0lI0 0 
BerylliUl (UgJt) 12 10.000 0.000 10.060 10.000 0 
Baron (ug/U 10 215.000 J8J.297 40.000 1000.000 0 
cadliUl (ug/U 12 2.667 3.676 1.000 13.000 0 
CfJr.iu (ugJU 12 5.000 0.000 5.0lI0 5.000 0 
Cobalt (ug/U 2 5.000 0.000 5.000 5.000 0 
Copper (ugJL) 12 30.000 19.069 10.000 60.000 0 
Lead (Ug/LJ 12 10.000 0.000 10.000 10.000 0 
Nickel (Ug/L) 12 62.500 43.301 50.000 200.000 0 
Silver (Ug/U 12 10.000 0.000 10.000 10.0lI0 0 
Zinc (Ug/LJ 12 17.500 9.653 10.000 40.000 0 
AIUlinUi (ug/U 12 SSO.8lJ 195.934 200.000 800.000 0 
SeleaiUl (ug/U 12 l.SOD 0.522 1.000 2.000 0 
Kercury (Ug/U 12 0.208 0.029 0.200 0.300 0 
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APPENDIX 4-D. S[AS0NAL SWNINARY STAIISTICS FOR OIURIIRI.Y VAIIR WAIIT DATA - AUTUKN, IRN 529.9

19/S-19// Preoperational Period 1982-1986 Preoperatioal Period

Parameter N Kean So "in Kax N Kean So "in Kax

Temperature (deg C)
Dissolved Oxygen (solL)
PHd (standard units)
Conductivity (unhoslcu)
Alkalinity (mg/L)
Turbidity (mg/L)
organic Nitrogen (ag/L)
Ammonia Nitrogen (mg/1)
Nitrite4Nitrate Nitrogen (mg/)
Total Phosphorus (mg/l)
Dissolved Phosphorus (mg/e)
Total Organic Carbon (g/IL)
Dissolved Organic Carbon (g/eL)
HOD (m•/L)
Total Residue (mg/L)
Dissolved Residue (/L)
Calcium (mg/L)
Ilapesiu (Jg/L)
Sodium (W/I)
Potassium (sg/L)
Chloride (eg/L)
Sulfate (mg/L)
Silicon (mg/I)
Fluoride (mg/I)
Total Iron (ug/L)
Dissolved Iron (ug/L)
Total Ranganese (ug/IL)
Dissolved Naganese (ug0/)
Arsenic (ug/L)
Barium (ug/L)
Beryllium (ug/L)
Boron (ug/I)
Cadmium (ug/I)
Chromium (ug/L)
Cobalt (ug/L)
Copper (ug/L)
Lead (ug/L)
Nickel (ug/L)
Silver (ug/L)
Zinc tug/L)
Aluinum (ugiL)
Selenium (ugW9)
Bercury (ug/L)

80
78
14
14
14
28
16
16
16
16
8

10
0

10
0
0

15
15
15
15
16
16
6

15
15
10
15
10
10

9
9
8
9
9
2
9
9
9
9
9
91o
Io

14.850 4.841 6.000 26.000
8.115 1.357 5.600 13.280
7.293 0.371 6.300 7.800

163.571 16.919 140.000 180.000
47.071 13.663 4.000 60.800
8.979 8.614 1.080 40.000
0.144 0.092 0.040 0.370
0.057 0.053 0.020 0.230
0.314 0.097 0.110 0.440
0.022 0.009 0.010 0.040
0.014 0.007 0.010 0.030
2.260 0.567 1.600 3.200

1.170 0.134 1.m00 1.400

18.000
4.687
6.653
1.467
8.125

13.698
4.683
0.088

2.878
0.588
1.218
0.266
1.408
3.135
0.773
0.017

13.010 22.000
3.800 5.600
5.100 10.000
1.200 1.900
6.600 12.000
9.000 20.000
4.100 6.200
0.050 0.100

41
42
6
0
1
2
2
2
2
2
2
2
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

15.929
7.326
7.350

62.000
7.550
0.155
0.030
0.260
0.030
0.015
2.200
1.850

4.530
1.258
0.122

7.707
0.007
0.014
0.014
0.014
0.007
O.990
0.919

5.000
5.000
7.160

62.000
2.100
0.150
0.020
0.250
0.020
0.010
1.500
1.200

23.000
10.100
7.400

62.000
13.000
0.160
0.040
0.270
0.040
0.020
2.900
2.500

341.333 81.141 210.000 530.000
49.000 16.633 10.008 70.000
46.667 11.751 20.0G0 60.00
14.000 5.164 10.000 20.000
3.800 1.549 2.000 5.000

100.000 0.000 100.000 1o0.0=0
10.080 0.080 10.080 10.080

357.500 404.643 60.080 1000.00
2.111 1.269 1.000 4.000
8.778 11.333 5.000 39.000
5.000 0.00 5.000 5.060

32.222 59.325 10.m00 190.080
15.444 14.892 10.000 55.000
52.222 6.667 50.400 70.000
10.000 0.080 0.080 O1.000
31.111 52.546 10.000 170.00

444.444 296.27 200.080 1100.000
1.300 0.483 1.000 2.000
0.200 0.000 0.200 0.200
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APPENDIX 4·0. S[ASOIW SUllllART STAtiSTICS .·OR QUAITI RI.T IIAU I QUAl JJY DATA .. AUIUIOI, 1111 sn. 'J 

19/J-1911 Preoperational Period 1m ·1986 'reaperatioal Period 

Parueter N lIean SO "in bl N !tean so lIin lIu 

Telferatare (deg C) 80 14.SSO 4.841 6.000 26.000 4J 15.929 4.538 5.000 23.000 
Dissolved Dlygen (ag/l) 78 8.115 1.357 5.680 13.280 42 7.326 1.258 5.000 10.100 
pH (studard units) 14 7.293 0.311 LIDO 7.800 6 7.3S0 0.122 7.100 7.400 
Conductivity (Ulhos/cl) 14 141.571 16.919 140.080 180.000 0 
Alkalinity (II/L) 14 47.071 13.663 4.000 60.000 1 62.0D0 62.000 62.000 
Turbidity (1I/l) 28 8.979 8.614 1.000 40.080 2 7.SSO 7.707 2.100 13.000 
Organic Nitrogen (1I/l) 16 0.144 0.092 0.040 0.370 2 0.155 0.007 O.ISO 0.160 
Aaonia Nitrogen (19/L) 16 0.OS7 O.OSJ 0.020 0.230 2 0.030 0.014 0.020 0.040 
HitritetMitrate Nitrogen (l9fl) 16 0.314 0.097 0.110 0.440 2 0.260 0.014 0.250 0.270 
Total Phosphorus (mg/l) 16 0.022 0.009 0.010 0.040 2 0.030 0.014 0.020 0.040 
Dissolved Phosphorus (II/U 8 0.014 0.007 0.010 0.030 2 0.015 0.007 0.010 0.020 
Total Organic Carbon (ag/L) to 2.280 0.567 1.600 3.200 2 2.200 0.990 1.500 2.900 
Dissolved Organic Carbon (19/l) 0 2 1.850 0.919 1.200 2.500 
BOD (agiO 10 1.170 0.134 1.000 1.400 0 
Total Residue (.gll) 0 0 
Dissolved Residue (11M 0 0 
&aldlll (lg/L) 15 18.000 2.878 13.000 22.DOD 0 
IlagaesiUl (I9lU IS 4.687 0.588 3.800 5.6lIO 0 
Sodiu (1g/L) 15 6.653 1.218 5.100 10.000 0 
Potassiua (I!I/L) 15 l.467 0.266 1.200 1.908 0 
Chi or i de (I!I/U 16 8.125 1.408 6.1100 12.000 0 
Sulfate (Ig/U 16 13.688 3.1~ 9.000 20.000 0 
Silicon (1g/L) 6 4.683 0.713 4.100 6.200 
Fluoride (lf/l) 15 0.088 0.017 0.050 0.100 
Total Iron (ug/l) 15 341.333 81.141 210.000 530.0lI0 
Dissolved (ron (ug/l) 10 49.1lfI8 16.633 10.000 70.000 
Total llanganese (u9/L) 15 46.667 11.751 2O.0D0 60.000 
Dissolved ftanganese (ug/l) 10 14.000 5.164 10.0D0 20.000 
Arsenic (lIgJl) 10 3.800 1.549 2.000 5.000 
Barilll (lig/U 9 100.000 0.000 100.1100 111O.1lfI8 
BerylliUl (ugfl) 9 10.000 0.000 10.000 10.000 
Boron (ug/L) 8 357.5110 404.643 60.000 1Il00.000 
&adliu (ug/L) 9 2.111 LU9 1.000 4.1100 
Chrolilll (ug/U 9 8.778 11.333 5.000 39.000 
Cobalt (ug/L) 2 5.000 0.000 S.OOO 5.000 0 
Copper (ugfU 9 32.222 S9.325 10.000 190.000 0 
lead (ug/L) 9 15.444 14.892 10.000 55.000 0 
Mickel (ugJL) 9 52.222 6.667 SO.OOO 70.000 0 
Silver (1I9Jl) 9 10.000 0.000 0.000 10.ClOD 0 
Zinc (lig/L) 9 31.111 52.546 10.000 170.000 0 
Aluioo (ug/U 9 444.444 296.273 280.000 ll00.DOD 0 
SfleniUl (u,/L) 10 1.300 0.483 1.080 2.000 0 
Ilercury (ug/U 10 0.200 0.000 0.200 0.200 a 
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AFPl IX 4 0. SIASONAI MINIIARY S3IAIISIICS IOR 0UARIIII HAItI KM11*1II? DAtA N11tH01, 0I 3. % 1

19/J-1911 Preoperational Period 19-I06 Preoperatioan Period

Parameter N Rean SD Kin Nas N Nean SD Kin Nei

Temperature (deg C) 41 5.380 2.357 2.500 8.500 61 4.851 1.278 2.800 7.600
Dissolved Oxygen (W/O) 47 10.568 3.541 2.800 13.100 61 11.547 0.760 10.100 12.600
pH (standard units) 29 7.748 0.211 7.400 8.000 61 7.677 0.359 7.100 8.470
Conductivity (umhoslce) 29 185.862 10.862 170.000 200.000 0 - -

Alkalinity (mg/L] 6 56.167 3.545 53.000 60.000 16 55.500 8.610 47.000 69.600
Turbidity (mg/eL 0 . - 12 8.233 3.841 4.500 14.-00
Organic Nitrogen (i/L) 6 0.112 0.029 0.070 0.140 16 0.222 0.063 0.130 0.370
Amonia Nitrogen (mgLi 6 0.053 0.041 0.010 0.090 16 0.027 0.016 0.010 0.050
Nitrite4litrate Nitrogen (nIL) 6 0.508 0.046 0.460 0.550 16 0.429 0.047 0.340 0.480
Total Phosphorus (W/OL) 6 0.020 0.013 0.010 0.040 12 0.047 0.014 0.030 0.080
Dissolved Phosp*orus (9/0L) 0 16 0.016 0.015 0.010 0.070
Total Organic Carbon (!g/L) 6 1.900 0.179 1.700 2.100 16 2.475 0.653 1.600 3-600
Dissolved Organic Carbon (mg/L) 0 12 1.758 0.929 0.900 3.000
0oo (0eU a a 0

Total Residue (mg/L) 0 0
Dissolved Residue (nmIL) 0 0
Calcium (me/L) 0 0
Nagnesium (jelL) 0 0
Sodiua (lg/L) 0 0
Potassium (4e/L) 0 0
Chloride (melL) 0 0
Sulfate (me/L) 0 0
Silicon (ug/L) 0 0
Fluoride (mg/l) 0 0
Total Iron (ug/U) 0 0
Dissolved iron (ug/LO 0 0
Total Nanganese (ug/L 0. 0
Dissolved Nanganese Wug/I) 0 0
Arsenic (ug/i) 0 0
Barium (ug/L) 0 0
Berylliu (ug0L/ 0 0
Boron (ug/L) 0 0
Cadmiua (ug/L) 0 0
Chromium (ug/L) 0 0
Cobalt (ugIL) 0 0
Copper (uglL) 0 0
Lead (ug/U) 0 0
Nickel (ug/L) 0 0
Silver (ag/0) 0 0
Zinc (ug/L) 0 0
Aluminum (ug/L) 0 0
Seleni, tug/m ) o0 0
Nercury (ug/I) 0 0

7;9

APOII 4 D. 51 ASOMAI SUlllARY SlAIISlles 101 GllARflll Y MAli M QUAl JIY DAiA Inlua, 11ft ~j1.1 

19/J-1911 Preoperational Perjod 1981· 1906 PreaprratiOl' P~riod 

'arneler N !lean SD lin 1111 It !lean SO lin 1111 

TetPerature (deg c) 41 5.380 2.357 2.500 8.500 61 4.851 1.278 2.800 7.000 
Dissolved Olygen (IIfL) 47 10.568 l.541 2._ 1l.100 61 11.547 0.768 10.100 12.600 
pH (studard UlitS) 29 1.748 0.211 7.400 8.000 61 7.677 0.359 7.100 8.470 
Conductivity (Ulhas/cl) 29 185.862 10.8(,2 170.000 200.000 0 
Alialinity (19/l) 6 56.167 3.545 5l.000 60.000 16 55.500 8.610 47.000 6'.000 
Turbidity IlIIl) 0 12 8.m l.841 4.500 14.000 
Organic Nitrogen (1g/l) 6 0.112 0.029 0.070 0.140 16 0.222 0.063 0.130 O.l7O 
.... ia Ii trogeo (lig/U 6 0.053 0.041 0.010 0.090 16 0.1121 0.016 0.010 0.050 
Nitrile+Mitrate Nitrogen (ag/l) 6 0.508 0.046 0.460 0.550 16 0.429 0.047 0.340 0.480 
Total l'Itosphorus (IV/L) , 0.028 0.013 0.010 0.040 12 0.047 0.014 O.OJO 0.080 
Dissolved pflospfIorus (IV/L) 0 16 0.016 0.015 0.010 0.010 
Total Organic carbon (1V/l) 6 1.900 0.179 1.700 2.100 16 2.415 O.W 1.600 3.600 
Dissolved Organic carbon (mg/L) 0 12 1.158 0.928 0.900 l.OOO 
801 ",g/U 0 0 
Total Resicfue (sg/U 0 0 
Dissolved Residue (19/U 0 0 
caldu ",g/L) 0 0 
llagnesiu (ag/Ll 0 0 
Seldiu (19/Ll 0 0 
Potassiu (19/Ll 0 0 
CfIlor ide (19/L) 0 0 
SUlfate (I9IL) 0 0 
Silicon (I9IU 0 0 
Fluor ide (1g/L) 0 0 
Jotal Iron (gg/l) 0 0 
Dissolved Iron (ug/l) 0 0 
Total Manganese (ug/l) O. 0 
Dissolved ftaDgaDese (ug/l) 0 0 
Arsenic (ug/L) 0 0 
8ariUl (ug/Ll 0 0 
8erylliUl (ug/L) 0 0 
loron (ug/L) 0 0 
cadaiUl (ug/L) 0 0 
CIlrOliUl (ugJL) 0 0 
Cobalt (ug/L) 0 0 
Copper (ug/ll 0 a 
lead (ug/Ll 0 0 
lickel (ug/L) 0 0 
Silver (ug/l) 0 0 
Zinc (u9/l) 0 0 
AIUliDUI (ug/Ll 0 0 
SeJeniu (u9/') 0 0 
llercur, (ulI/l) 0 0 



APPENDIX 4-0. SEASOMA SUMMARY STATISTICS FOR QUARTERLY MATER QUALITY DATA - SPRING, TIN 532.1

1973-1977 Preoperational Period 1982-1996 Preoperatioal Period

Parameter N ban So "in flax N Hean SD Kin Nlag

Temperature (deg C)
Dissolved Oxygen (mg/L)
pH (standard units)
Conductivity (umhos/cn)
Alkalinity (mg/L)
Turbidity (ng/L)
Organic Nitrogen (mg/i)
Auonia Nitrogen (mg/L)
Hitrite•Hitrate Nitrogen (mg/I.)
Total Phosphorus (W/O)
Dissolved Phosphorus (4g/L)
Total Organic Carbon (ng/O)
Dissolved Organic Carbon (@s/I)
B0D (eg/L)
Total Residue (4/L0
Dissolved Residue (Wg/LO
Calcium (ag/L)
Nagnesium (ag/L)
Sodium (ng/L)
Potassium (mg/l)
Chloride Lag/)
Sulfate (ag/L)
Silicon (ag/i)
Fluoride (4g/0)
Total Iron (ug/L)
Dissolved Iron (ug/L)
Total nganese bug/L)
Dissolved Hanganese (ug/W)
Arsenic (ug/0)
Barium (ug/0)
Beryllium (ug/L)
Boron (ug/L)
Cadmium (ug/L)
Chromium (ug/L)
Cobalt (ug/L)
copper (ug/L)
Lead (ug/L)
Nickel (ug/L)
Silver (ug/iL
Zinc (ug/L)
Aluminum (ug/L)
Selenium (ug/L)
Kercury (ug/0L

17.768 1.827
8.521 1.2"
7.597 0.311

159.697 10.150
56.000 5.292

0.135 0.024
0.035 0.020
0.285 0.079
O.022 0.804

2.117 0.337

12.30M 21.300
5.200 10.600
1.000 0.200

140.000 180.600
53.000 ".000

0.090 0.160
0.010 0.070
0.210 0.370
0.020 0.030

1.600 2.600

18.343
8.188
1.051

163.696
60.875
3.200
0.351
0.036
0.207
0.027
0.010
2.525
1.687

2.160
7.161
0.649
5.004
0.049
0.612
0.172
0.030
0.122
0.006
0.00
0.900
0.497

15.100
2.600
6.800

147.000
48.000
2.400
0.130
0.010
0.040
0.020
0.010
1.300
1.200

22.900
11.700
9.110

170.000
70.000
3.900
0.650
0.140
0.410
0.040
0.010
4.000
2.200

0
0
0
0
0
0
0
0
0
0
0
0
0
0
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APPElCDIX 4 -D. S£ASOJfAL SUlUlARY STATISTICS FOR QUARJ£lllY VATER _10 DATA - SPlIIIG, TIIII 532.1 

1973-1977 Preoperational Period 1982··1986 PreOPeratioai Period 

ParaRter M ltean SD IIin 1111 M lIean SO "in Ral 

Te;perature (deg C) lB· 11.7&8 1.827 12.lUO 21.100 93 10.l41 2.160 U.lOO 22.900 
Dissolved Ol,gen (l9/l) .s8 8.m 1.266 :'.200 10.660 93 8.188 1.161 2.600 11.100 
pH (standard units' Jl 7.597 0.311 1.000 0.200 9J I.OSI 0.649 6.800 9.110 

Conductivity (ulhos/cl' l3 159.697 10.150 140.000 180.000 13 liIJ.696 :'.004 141.000 J70.ooo 

Alkalinity (eg/L' 6 saJ100 5.292 53.000 66.000 16 60.875 8.049 48.000 70.000 

Turbidity "lg/Ll 0 8 3.200 0.612 2.400 1.9UO 
Organic Nitrogen (eg/l) 6 0.135 0.024 0.090 0.160 16 0.351 0.172 0.130 0.650 
AIIonia Nitrogen (i9/l) Ii 0.035 0.020 0.010 0.070 16 0.OJ6 O.OJO 0.010 0.140 
IIi tr i tetlti tr ate ltitrll9tll (119/1.) Ii 0.285 o.on 0.210 0.J70 16 0.207 0.122 0.040 0.410 
Total Phosphorus (sg/l) 6 0.022 0.1104 0.020 O.OJO 12 0.027 0.DD6 0.020 0.040 
Dissolved Phosphorus (",ll 0 12 0.010 0.000 0.0)0 0.010 
Total Organic Carbon (eg/l) Ii 2.Jl7 0.111 1.600 2.600 16 2.525 0.800 J.lDD 4.000 
Dissolved Organic Carbon (ag/l' 0 8 1.687 0.497 1.200 2.200 
BOD (19/Ll 0 0 
Total Residue (19/l) 0 0 

Dissolved Residue (1fJ/LI 0 0 
Caltiua (Gg/Ll 0 0 
1fa9llesiul (&gIll 0 0 
SodiUl (1I9/U 0 0 
PotassiUl (19/l) 0 0 
Chloride 'sg/U 0 0 
SUlfate 'a9/U 0 0 
Silicon (19/U 0 0 
fluoride 'B9/U 0 0 
Total Iron 'ug/l) 0 0 
Dissolved Iron (ug/l) 0 0 
TotaJ Manganese 'Ug/l) 0 0 
Dissolved Banganese (UV/L) 0 0 
Arsenic (Ugll) 0 0 
Bari.,. (u9M 0 0 
BerrlJiua (ug/U 0 0 
Boron (U9/l) 0 0 
cadaiUl (ug/LJ 0 0 
CilrOliUl (ug/U 0 0 
Cobalt (ug/L) 0 0 
Copper (ug/U 0 0 

Lead (ug/L) 0 0 

Nickel (ugjL) 0 0 

Silver (ug/Ll 0 0 
Zinc (ug/L) 0 0 
AluiQUI (Ug/lJ 0 0 
SeleniUl (ug/U 0 0 
llereur, (ug/Ll 0 0 
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APPENDIX 4-D. SEASONAL SMJaIIARY STATISTICS FOE QUARTERLY HATER QUALITY DATA - SIER, TM 532.1

1973-1977 Preoperational Period 1982-1986 Preoperatioal Period

Parameter N Ream So Nie Rin N NeMn SD "in Was

Teperature (deg C)
Dissolved Omygen (lg/)
PH1 (standard units)
Conductivity (umhos/ca)
Alkalinity (ag/L)
Turbidity (w/L)
Organic Nitrogen (M4i)
Ammnia Nitrogen (ag/L)
Nitrite*Nitrate Nitrogen (wsi)
Total Phosphorus (ag/L)
Dissolved Phosphorus (mg/L)
Total Organic Carbon (ag/L)
Dissolved Organic Carbon (ag/L)
ROD (mg/L)
Total Residue (ag/L)
Dissolved Residue (mg/L)
Calcium (ag/I)
Nagpesium (g/i)
Sodium (g/I)
Potassium (ag/I)
Chloride (ag/i)
Sulfate (mg/L)
Silicon (ag/L)
Fluoride (ag/L)
Total Iron (ug/)
Dissolved Iron (ugeL)
Total Naganese (ug/L)
Dissolved Ranganese (uglL)
Arsenic (ug/L)
Barium (ug/)
Beryllium (ug/L)
Boron (eg/L)
Cadmium (og/L)
Chromium (ug/)
Cobalt (ug/lL
Copper (ug/i)
Lead (ug/L)
Nickel (oW/I)
3id,,r (uo/I )
/int (ugl/ )
Aluminau (uN/l)
Selenium (ug/L)
fercury (uneL)

61
59
41
41
7
0
7
7
7
7
0
7
0
0
0
0
0
0

25.254
4.786
7.651

170.488
51.286

0.150
0.021
0.176
0.021

2.200

1.130
2.580
0.601

13.593
3.546

0.030
0.011
0.034
0.004

0.245

23.200 27.800
1.008 9.200
6.800 8.500

130.000 190.000
46.000 55.00

0.120 0.210
0.010 0.040
0.130 0.220
0.020 0.030

1.800 2.500

101
101
101
25
12
8

16
16
16
8

16
16
8
0
0
0
0
0

25.876
6.111
7.984

171.400
66.503
2.537
0.332
0.016
0.056
0.026
0.010
3.450
2.562

1.781
3.361
1.144
4.682
6.842
0.798
0.094
0.007
0.044
0.012
0.090
0.812
0.680

22.500
0.200
3.000

165.000
55.000
1.400
0.190
0.010
0.010
0.010
0.010
2.200
1.900

29.100
12.000
10.600

190.000
74.000
3.300
0.470
0.030
0.130
0.040
0.010
5.300
3.400
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APPEltDU 4-D. SEASOIfAl SUJlllARY STATISTICS FOR GUAlTElLY lAT£a QUAlITY DATA - SlRa, Till 532.1 

1913-1977 Preoperational Period 1982-1986 Preaperatioal Period 

Parmter N !lean 50 lIin 1Ia. N lean SD lIin ILli 

Toperatore (deg C) 61 25.254 1.130 23.200 27.800 101 25.876 1.781 22.500 29.100 
Dissolved O.ygen (19/l) 59 4.786 2.580 1.000 9.200 101 6.111 3.361 0.200 12.000 
pH (standard uni ts) 41 1.651 0.601 6.800 8.500 101 1.984 1.144 3.000 10.600 
Coftductivity (Ulhos/c.) 41 170.488 U.593 130.0D0 190.000 25 111.400 4.682 165.000 180.000 
Alialinity (l9/l) 7 51.286 3.546 46.000 55.00 12 66.583 6.842 55.000 74.000 
Turbidity (19/t) 0 8 2.SJ7 0.798 1.400 3.300 
Organic Nitrogen ("/l) 7 0.150 0.030 0.120 0.210 .6 O.lJ2 0.084 0.190 0.470 
Allania Ii trogen ("/L) 7 0.821 0.011 0.010 0.040 16 0.016 0.1117 0.010 0.030 
Nitrite+Nitrate Nitrogen (l9/l) 1 0.176 0.1Il4 0.130 0.220 16 0.056 0.044 0.010 0.130 
Total Phosphorus (19/t) 7 0.021 0.004 0.020 0.030 8 0.026 0.012 0.010 0.040 
DissoIwed Phosphorus (I9/U 0 16 0.010 0.000 0.010 0.010 
Total Organic carbon (l9/l) 7 2.200 0.245 1.800 2.500 16 3.450 0.812 2.2110 5.300 
Dissolved Organic carbon (eg/l) a 2.562 0.680 1.900 3.400 
800 (egM 0 
Total Residue ("/L) 0 
Bissol," ResiGie (19/t) 0 
caldUi (19M 0 
IlagnesiUl (19/L) 0 
SodiUl (1g/L) 
POtassiUl (19/t) 
Chloride (I!I/U 
SUlfate (19/l) 
Silicon (I9/U 
fJuoride (19/U 
Total Iron (ug/l) 0 
Dissolved Iron (ug/l) 0 
Total llangaDese (ag/l) 0 
Dissolved flallganese (ug/L) 0 
Arsenic (ug/L) 0 
8ar ilil (uglLl 0 
leryUiu (agfL) 0 0 
Boron (agJL) 0 0 
cadDllI (gg/L) 0 0 
ChroaiUl (ug/L) 0 0 

Cobalt (U9/l) 0 0 
Capper (ugJL) 0 0 
lead (ug/L) 0 0 
Mickel (119/11 0 0 
!Iii"" (Ug'l 1 0 Q 

line (ut'l) U 0 
AluillUi (uy/II 0 0 

Selelliua (U9/U 0 0 
tlercur, (ugJL) 0 0 
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APPENDIX 4-D. SEASONAL SUMMARY STATISTICS FOR 0UARIERL MIATER QUALITY DATA - AUIJTMN, IRM 532-1

1973-1917 Preoperational Period 1902,1986 Freoperatioal Period

Parameter N Mean SD Min Kai N Kfean SD Ril Rax

Teoperature (deg C)
Dissolved Oxygen (mg/L)
pH (standard units)
Conductivity lumos/cm)
Alkalinity (lg/I)
Turbidity (W/O)
Organic nitrogen (mg/LO
Amonia Nitrogen (ogIL)
Nitrite4{itrate Nitrogen (mg/L)
Total Phosphorus (mg/L)
Dissolved Phosphorus (W/OL)
Total Organic Carbon (og/IL)
Dissolved Organic Carbon (ug/I)
600 (g/L)
Total Residue (&910)
Dissolved Residue (lg/l)
Calcium (lg/L)
Ragnesiue (lg/ld
Sodius (lg/l)
Potassium (sg/L)
Chloride (Nag/il)
Sulfate (lg/l)
Silicon (lg/l)
Fluoride (sg/L)
Total Iron lug/L)
Dissolved Iron sug/L)
Total Manganese (ug/L)
Dissolved Nanganese (ug/L)
Arsenic (ug/I)
Bariue Wug/I)
Beryllium (ug/L)
Boron (ug/I)
Cadmium (ug/L)
Chrosiu; (ug/L)
Cobalt (ug/I)
Copper (ug/•)
Lead (ug/L)
Nickel (ug/L)
Silver (u/gL)
Zinc (ug/L)
Aluainum (ug/L)
Selenium (ug/L)
Mercury (ug/l)

56
56
40
40
6
0
6
6
6
6
0
6
0
0
0
0
0
0
0
0

15.718
7.9"7
7.322

179.000
51333

0.108
0.087
0.337
0.033

1.740
0.970
0.112
3.038
2.-M

0.033
0.076
0.060
0.012

13.300
6.300
7.100

170.010
50.0m0

0.070
0.010
0.290
0.020

18.800

7.510
100.040
56.=0

0.150
0.210
0.440
0.050

60
60
60
16
16
7

15
15
1i
7

Is
15
7
0
0
0
0
0
0
0

15.263
7.792
7.310

199.063
63.563

4.829
0.189
0.029
0.278
0.023
0.014
2.813
2.186

2.138
0.695
0.292
3.750
3.596
2.698
0.075
0.018
0.041
0.013
0.005
0.741
0.965

10.580
6.400
6.600

185.000
59.00O
1.640
0.110
0.010
0.240
0.010
0.010
1.500
1.100

17.900
9.060
8.20

200.060

0.360
0.070
0.370
0.040
0.020
4.000
3.200

2.183 0.512 1.600 3.100
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APPEtmlX 4-0. SEASOKAl SUKftARY STATISTICS rOR QUARTERlY YATER QUALITY OATA - AUTUKN, J~ 512.1 

1973-19/7 Preoperational Period 1Y82'I986 Preoperatioal Period 

Parameter II lieu SO hin ltal II Hean SO Kin lIaJ 

Temperature (deg C) 56 15.118 1.740 13.300 18.000 60 15.263 2.138 10.500 17.900 

DissulYed OJ,geo (I9/U 56 7.987 0.970 6.300 10.000 60 7.192 0.685 6.400 9.000 
pH (standard WlitS) 40 7.372 0.112 7.100 7.5IlO 60 1.310 0.292 6.600 8.200 
ConductiYity (QlhOS/CI) 40 179.000 3.038 170.000 1110.000 16 199.063 3.750 185.000 200.000 
Alkalinit, (ag/L' 6 51.333 2.lJ8 50.000 56.000 16 63.561 3.596 59.000 71.000 
Turbidit, (89ft) 0 7 4.1129 2.668 1.600 7.800 
Organic Uitrogea (egfl) 6 0.108 O.W 0.070 0.159 U 0.189 0.075 O.UO 0.360 
Aalania Nitrogen (eg/l) 6 0.087 0.076 0.010 0.210 15 0.029 0.018 0.010 0.070 
litritI!tNitrate Nitrogen (19fl) 6 0.337 0.060 0.290 0.440 15 0.278 0.041 0.240 0.l7D 
Total Pbospborus (119M 6 D.W 0.012 0.020 0.050 7 0.023 0.01l 0.010 0.040 
Dissolved Phosphorus (og/L) 0 IS 0.014 0.005 0.010 0.020 
Total Organic &arbon (ag/l) 6 2.183 0.512 1.600 3.100 15 2.813 0.741 1.500 4.000 
Dissolved Organic carbon (og/l) 0 7 2.186 0.965 1.100 3.200 
BOD (09ft) 0 
Total Residue (89/l) 0 
Dissolved Residue (l9fU 0 
ca1ciua (eg/L) 0 
flagnesiue (ggfU 0 
Sodium (lIg/Ll 0 
PotassiWl (ag/U 0 
Cblor ide (1I9/L) 0 
Sulfate (ragft) 0 
Silicoo (rag/LJ o c 

f luOl id! (ugJU 0 
lotal Iron (U9/l) 0 
Dissolved Iron (ug/l) 0 
Total "anganese (ug/l) 0 
Dissolved nanganese (ug/l) 0 
Arsenic (ug/L) 0 0 
Bariw (ug/L) 0 0 
Ber,Uius (ug/LJ 0 0 
Boron (ug/L) 0 0 
cacIBiWl (uI/l' 0 0 
CbroailUl (ug/L) 0 0 

Cobalt (u9/L) 0 0 
Copper (ugJL) 0 0 
lead (ug/L) 0 0 
IUcke! (uI/L) 0 0 
Silver (ugfL) 0 0 
Zioc (u9/U 0 0 
Aluai8U1 (U9/U 0 0 
Seleniua (ugJL) 0 0 
Iter cun (ug/U 0 0 
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SINILARITY OF PHYTOPLANKTON COMMUNITY STRUCTURE
DURING PREOPERATIONAL MONITORING (1973-1977 AND 1982-1986)

BASED ON SORENSEN'S QUOTIENT OF SIMILARITY.
WATTS BAR NUCLEAR PLANT
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Appendix 5-A. Similarity of Phytoplankton Community Structure During Preoperational
Monitoring (1973-1977 and 1982-1985) Based on Sorensen's Quotient of

Similarity, Watts Bar Nuclear Plant

NUMBER 1 IS 7302

SORENSENS QUOTIENT

I

OF SIMILARITY MATRIX

2 3 4 5 6 7
1
2
3
4
5
6
7

100.00

46.15
50.00
54.55
48.00
52.17
62.50

100.00
84.21 100.00
83.33 88.24
76.92 75.68
81.08 85.71
66.67 64.29

OF SIMILARITY MATRIX

100.00
68.57
84.85
69.23

100.00
83.33
68.97

100.00
74.07 100.00

Go

NUMBER 2 IS 7305
SOREUSENS QUOTIENT

I
1 100.00

2
3
4
5
6
7

80.00
68.57
75.00
78.79
77.78
68.42

2

100.00
68.75
75.86
73.33
72.73
68.57

3

100.00
68.97
60.00
72.73
80.00

4 5 6 7

100.00

74.07
66.67
75.00

100.00
70.97
72.73

100.00
77.78 100.00

NUMBER 3 IS 7308

SORENSENS QUOTIENT

I

OF SIMILARITY MATRIX

2 3 4 5 6 7
1
2
3
4
5
6
7

100.00

88.00
87.27
83.64
83.64
83.64
74.58

100.00
91.23
91.23
87.72
87.72
85.25

100.00
90.32
87.10
90.32
87.88

100.00
90.32
93.55
87.88

100.00
90.32
84.85

100.00
87.88 100.00

Appendix 5-A. Similarity of Phytoplankton Community Structure During Preoperational 
Monitoring (1973-1977 and 1982-1985) Based on Sorensen's Quotient of 
Similarity. Watts 8ar Nuclear Plant 

NUMBER 1 IS 7302 
SOREt'SENS QUOTI ENT OF SIMILARITY MATRIX 

1 2 3 4 5 7 
1 100.00 
2 46.15 100.00 
3 50.00 84.21 100.00 
4 54.55 83.33 88.24 100.00 
5 48.00 76.92 75.68 68.57 100.00 
6 52.17 81.0B 85.71 84.85 83.33 100.00 
7 62.50 66.67 64.29 69.23 68.97 74.07 100.00 

Q) ... NUMBER 2 IS 7305 
SOREtiSEtlS QUOTI ENT Of SIMILARITY MATRIX 

1 2 3 4 5 6 7 
1 100.00 
2 80.00 100.00 
3 68.57 68.75 100.00 
4 75.00 75.86 68.97 100.00 
5 78.19 73.33 60.00 74.07 100.00 
6 77.78 72.73 72.73 66.67 70.97 100.00 
7 68.42 68.57 80.00 75.00 72.73 77.78 100.00 

NUMBER 3 IS 7308 
SOREtlSEt~S QUOTIENT OF SIMILARITY MATRIX 

1 2 3 4 5 6 7 
1 100.00 
2 88.00 100.00 
3 87.27 91.23 100.00 
4 83.64 91.23 90.32 100.00 
5 83.64 87.72 87.10 90.32 100.00 
6 83.64 87.72 90.32 93.55 90.32 100.00 
7 74.58 85.25 87.88 87.88 84.85 87.88 100.00 



Appendix 5-A. (Continued)

NUMBER 4 IS 7311

SORENSENS QUOTIENT

1

OF SIMILARITY MATRIX

2 3 4 5 6 7
1

2
3
4
5
6
7

100.00
77.42
66.67
70.59
66.67
75.00
64.86

100.00
64.29
62.07
58.82
68.57
62.50

100.00
77.42
72.22
75.68
76.47

100.00
75.68
68.42
74.29

100.00
79.07
75.00

100.00
63.41 100.00

NUMBER 5 IS 7402
SORENSENS QUOTIENT OF SIMILARITY MATRIX

CR07 0, 1

1 100.00
2 71.43
3 74.07
4 64.29
5 62.07
6 66.67
7 75.86

2 3 4 S 6 7

100.00
74.07
85.71
82.76
80.00
89.66

100.00
66.67
78.57
68.97
71.43

100.00
82.76
73.33
75.86

100.00
77.42
80.00

100.00
77.42 100.00

NUMBER 6 IS 7405
SORENSENS QUOTIENT OF SIMILARITY MATRIX

2 3 4 5 6 7
1
2
3
4
5
6
7

100.00
63.16
57.14
65.22
68.09
70.00
57.78

100.00
70.59
63.16
61.54
75.00
59.46

100.00
76.19
79.07
72.22
68.29

100.00
80.85
75.00
66.67

100.00
78.05
78.26

100.00
61.54 100.00

Appendix 5-A. ( Con ti nued) 

NUMBER 4 IS 7311 
SORENSENS QUOTIENT OF SIMILARITY MATRIX 

1 2 3 4 5 6 7 
1 100.00 
2 77.42 100.00 
3 66.67 64.29 100.00 
4 70.59 62.07 77.42 100.00 
5 66.67 58.82 72.22 75.68 100.00 
6 75.00 68.57 75.68 68.42 79.07 100.00 
7 64.86 62.50 76.47 74.29 75.00 63.41 100.00 

NUMBER 5 IS 7402 
SORENSENS'QUOTIENT OF SIMILARITY MATRIX 

C» 1 2 3 4 5 6 7 
C/1 1 100.00 

2 71.43 100.00 
3 74.07 74.07 100.00 
4 64.29 85.71 66.67 100.00 
5 62.07 82.76 78.57 82.76 100.00 
6 66.67 80.00 68.97 73.33 77.42 100.00 
7 75.86 89.66 71.43 75.86 80.00 77.42 100.00 

NUMBER 6 IS 7405 
SORENSENS QUOTIENT OF SIMILARITY MATRIX 

J 2 3 4 5 6 7 
1 100.00 
2 ,63.16 100.00 
3 57.14 70.59 100.00 
4 65.22 63.16 76.19 100.00 
5 68.09 61.54 79.07 80.85 100.00 
6 70.00 75.00 72.22 75.00 78.05 100.00 
7 57.78 59.46 68.29 66.67 78.26 61.54 100.00 



Appendix 5-A. (Continued)

NUMBER 7 IS 7408

SORENSENS QUOTIENT

I

OF SIMILARITY MATRIX

2 3 4 5 6 7
1
2
3
4
5
6
7

100.00
56.41

61.54

63.41

69.57

58.54

70.59

100.00
64.71

66.67

63.41

55.56

52.17

100.00
66.67
68.29
61.11
60.87

100.00
74.42
68.42
70.83

100.00
69.77
71.70

100.00
66.67 100.00

NUMBER 8 IS 7411

SORENSENS QUOTIENT OF SIMILARITY MATRIX

C,

1 100.00
2 60.00
3 66.67
4 64.29
5 64.29
6 76.92
7 66.67

2 3 4 5 6 7

100.00
73.68
61.54
61.54
66.67
72.00

100.00
66.67
59.26
64.00
69.23

100.00
82.35
81.25
84.85

100.00
81.25
78.79

100.00
77.42 100.00

NUMBER 9 IS 7502
SORENSENS QUOTIENT

I

OF SIMILARITY MATRIX

2 3 4 5 6 7

i
2
3
4
5
6
7

I u0.00
59.46
54.55
66.67
51.43
51.61
64.52

100.00
77.78 100.00
77.78 81.25 100.00

63.16 76.47 70.59
70.59 73.33 80.00
70.59 66.67 80.00

10.00
68.75
56.25

100.00
64.29 100.00

Appendix 5-A. (Continued) 

NUMBER 7 IS 7408 
SORENSENS QUOTIENT Of SIMILARITY MATRIX 

I 2 3 4 5 6 7 
1 100.00 
2 56.41 100.00 
3 61.54 64.71 100.00 
4 63.41 66.67 66.67 100.00 
5 69.57 63.41 68.29 74.42 100.00 
6 58.54 55.56 61. 11 68.42 69.77 100.00 
7 70.59 52.17 . 60.87 70.83 71.70 66.67 100.00 

NUMBER 8 IS 7411 
SORENSENS QUOTIENT Of SIMILARITY MATRIX 

CD 1 2 3 4 5 6 7 
C'l 1 100.00 

2 60.00 100.00 
3 66.67 73.68 100.00 
4 64.29 61.54 66.67 100.00 
5 64.29 61.54 59.26 82.35 100.00 
6 76.92 66.67 64.00 81.25 81.25 100.00 
7 66.67 n.oo 69.23 84.85 76.79 77 .42 100.00 

NUMBER 9 IS 7502 
SORENSENS QUOTIENT Of SIMILARITY MATRIX 

2 3 4 5 6 7 

1 luO.OO 
2 59.46 100.00 
3 54.55 77.78 100.00 
4 66.67 77.78 81.25 100.00 
5 51.43 63.16 76.47 70.59 1(,0.00 
6 51.61 70.59 73.33 80.00 68.75 100.00 
7 64.52 70.59 66.67 80.00 56.25 64.29 100.00 



Appendix 5-A. (Continued)

NUMBER 10 IS 7505
SORENSENS QUOTIENT OF SIMILARITY MATRIX

2 3 4 5 6 7

2

3
4
5
6
7

100.00
51.28
61.90
68.18
69.39
69.57
52.00

100.00
59.46
66.67
68.18
63.41
62.22

100.00
61.90
59.57
68.18
54.17

100.00
81.63
73.91
68.00

100.00
74.51
76.36

100.00
69.23 100.00

NUMBER 11 IS 7508

SORENSENS QUOTIENT

I

OF SIMILARITY MATRIX

CO 2 3 4 5 6 7

1
2
3
4
5
6
7

100.00
74.36
74.36
72.00
72.73
74.36
68.18

100.00
82.86
74.63
82.50
85.71
80.00

100.00
77.61
82.50
82.86
80.00

100.00

72.73
77.61
75.32

100.00
85.00
84.44

100.00
82.50 100.00

NUMBER 12 IS 7511

SORENSENS QUOTIENT

I

OF SIMILARITY MATRIX

2 3 4 5 6 7

1
2
3
4
5
6
7

100.00
47.62
60.47
61.22
68.29
66.67
64.00

100.00

68.09
71.70
71.11
61.22
62.96

100.00
70.37
91.30
80.00
76.36

100.00
73.08
78.57
75.41

100.00
79.17
75.47

100.00
73.68 100.00

Append", S-A. {Cont,nu&d} 

NUMBER 10 IS 7505 
SORENSENS QUOTIENT Of SIMILARITY MATRIX 

1 2 3 4 5 6 7 
1 100.00 
Z 51.28 tOO.OO 
3 61.90 59.46 100.00 
4 68.18 66.67 61.90 100.00 
5 69.39 68.18 59.57 81.63 100.00 
6 69.57 63.41 68.18 73.91 74.51 100.00 
7 52.00 62.22 54.17 68.00 76.36 69.23 100.00 

\. 
NUMBER 11 IS 7508 

SORENSENS QUOTIENT Of SIMILARITY MATRIX 

CD 
~ 1 2 3 4 5 6 7 

1 100.00 
2 74.36 100.00 
3 74.36 82.86 100.00 
4 72.00 74.63 77.61 100.00 
5 72.73 82.50 82.50 72.73 100.00 
6 74.36 85.71 82.86 77.61 85.00 100.00 
7 68.18 80.00 80.00 75.32 84.44 82.50 100.00 

NUMBER 12 IS 7511 
SORENSENS QUOTIENT or SIMILARITY MATRIX 

·1 2 3 4 5 6 7 

1 100.00 
2 47.62 100.00 
3 60.47 68.09 100.00 
4 6' .22 71.70 70.37 100.00 
5 68.29 71 .11 91.30 73.08 100.00 
6 66.67 61.22 80.00 78.57 79.17 100.00 
7 64.00 62.96 76.36 15.41 75.47 13.68 100.00 



Appendix 5-A. (Continued)

NUMBER 13 IS 7602
SORENSENS QUOTIENT OF SIMILARITY MATRIX

1
2
3.
4
5
6
7

100.00
66.67
66.67
67.74
65.57
69.84
70.97

2 3 4 5 6 7

100.00
72.41
76.67
64.41
72.13
73.33

100.00
73.33
67.80
62.30
66.67

100.00
72.13
69.84
80.65

100.00
70.97
72.13

100.00
79.37 100.00

NUMBER 14 IS 7605
SORENSENS QUOTIENT

I

OF SIMILARITY MATRIX

wO

1
2
3
4
5
6
7

100.00
48.98
36.36
48.00
54.90
41.67
50.00

2

100.00
60.87
68.97
60.00
59.26
58.06

3 4 5 6 7

100.00
58.33
72.00
72.73
69.23

100.00
64.52
71.43
56.25

100.00
75.86
60.61

100.00
60.00 100.00

NUMBER 15 IS 7608"
SORENSENS QUOTIENT OF SIMILARITY MATRIX

1

2
3
4
5
6
7

100.00
75.93
74.29
77.78
79.25
78.43
78.50

2 3 4 5 6 7

100.00
81.19
80.77
80.39
83.67
83.50

.100.00
85.15
80.81
90.53
84.00

100.00
86.27
87.76
95.15

100.00
87.50
89.11

100.00
90.72 100.00

Appendix 5-A. (Continued) 

NUMBER 13 IS 7602 
SORENSENS QUOTIENT OF SIMILARITY MATRIX 

1 2 3 4 5 6 7 
100.00 

2 66.67 100.00 
3, 66.67 72.41 100.00 
4 67.74 76.67 73.33 100.00 
5 65.57 64.41 67.80 72.13 100.00 
6 69.84 72.13 62.30 69.84 70.97 100.00 
7 70.97 73.33 66.67 80.65 72.13 79.37 100.00 

NUMBER 14 IS 7605 
SORENSENS QUOTIENT OF SIHILARITY MATRIX 

Q) 

tc 1 2 3 4 5 6 7 
1 100.00 
2 48.98 100.00 
3 36.36 60.87 100.00 
4 48.00 68.97 58.33 100.00 
5 54.90 60.00 72.00 64.52 100.00 
6 41.67 59.26 72.73 71.43 75.86 100.00 
7 50.00 58.06 69.23 56.25 60.61 60.00 100.00 

NUMBE'R 15 IS 7608' 
SORENSENS QUOTIENT or SUIILARITY MATRIX 

1 2 3 4 5 6 7 
1 100.00 
2 75.93 100.00 
3 74.29 81. 19 ,100.00 
4 17'.78 80.77 85.15 100.00 
5 19.25 80.39 80.81 86.27 10Q.00 
6 18.43 83.67 90.53 87.76 87.50 100.00 
7 78.50 83.50 84.00 95.15 89.11 90.72 100.00 



Appendix 5-A. (Continued)

NUMBER 16 IS 7611
SORENSENS QUOTIENT

I

OF SIMILARITY MATRIX

2 3 4 5 6 7

1
2
3
4
5
6
7

100.00
41.03
50.00
47.83
52.17
53.33
55.32

100.00
64.52
66.67
54.55
62.50
58.82

100.00

63.16
68.42
75.68
61.54

100.00
60.00
66.67
73.17

100.00
76.92
73.17

100.00
65.00 100.00

NUMBER 17 IS 7702

SORENSENS QUOTIENT OF SIMILARITY MATRIX

Go
to 1 100.00

2 81.25
3 77.42
4 67.74
5 76.67
6 69.70

2 3 4 5 6 7

100.00
83.33
76.67
75.86
81.25
71.19

100.00

75.86 100.00
78.57 71.43
77.42 70.97
77.19 66.67

100.00
73.33
80.007

100.00

72.1375.41 100.00

NUMBER 18 IS 7705

SORENSENS QUOTIENT

I

OF SIMILARITY MATRIX

2 3 4 5 6 7

I

2
3
4
5
6
7

100.00
55.74

48.15

44.44

46.43

41.51

46.15

100.00
57.14
51.43
59.46
52.94
54.55

100.00
78.57
73.33
74.07
69.23

100.00
86.67
81.48
69.23

100.00
75.86
64.29

100.00
80.00 100.00

Append ix 5-A. (Continued) 

NUMBER 16 [S 7611 
SORENSENS QUOTIENT Of SIMILARITY MATRIX 

1 2 3 4 5 7 

I 100.00 
2 41.03 100.00 
3 50.00 64.52 100.00 
4 47.83 66.67 63.16 100.00 
5 52.17 54.55 68.42 60.00 100.00 
6 53.33 62.50 75.68 66.67 76.92 100.00 

7 55.32 58.82 61.54 73.17 73.17 65.00 100.00 

NUMBER 17 IS 7702 
SORENSENS QUOTIENT OF SIMILARITY MATRIX 

(Z) 1 2 3 4 5 6 7 

c..) 1 100.00 
2 81.25 100.00 
3 77.42 83.33 100.00 
4 67.74 76.67 75.86 100.00 
5 76.67 75.86 78.57 71.43 100.00 
6 69.70 81.25 77 .42 70.97 73.33 100.00 
7 75.41 71.19 77 .19 66.67 80.00 72.13 100.00 

NUMBER 18 IS 7705 
SORENSENS QUOTIENT Or SIMILARITY MATRIX 

I 2 3 4 5 6 7 

1 100.00 
2 55.74 100.00 
3 48.15 57.14 100.00 
4 44.44 51.43 78.57 100.00 
5 46.43 59.46 73.33 86.67 100.00 
6 41.51 52.94 74.07 81.48 75.86 100.00 
7 46.15 54.55 69.23 69.23 64.29 &0.00 100.00 



Appendix 5-A. (Continued)

NUMBER 19 IS 7708
SORENSENS QUOTIENT

I

OF SIMILARITY MATRIX

2 3 4 5 6 7
1
2
3
4
5
6
7

100.00
86.00
86.21
83.93
81.55
88.68
83.67

100.00
77.78
82.69
84.21
85.71
86.67

100.00
88.33
81.08
87.72
79.25

100.00
89.72
87.27
82.35

100.00
85.15
90.32

100.00
81.25 100.00

NUMBER 20 IS 7711
SORENSENS QUOTIENT OF SIMILARITY MATRIX

00
1
2
3
4
5
6
7

100.00

72.00

75.47

68.97

70.97

69.39

69.84

2 3 4 5 6 7

100.00

79.25
65.52
67.74
69.39
73.02

100.00

72.13
80.00
73.08
72.73

100.00
74.29
66.67
73.24

100.00
68.85
80.00

100.00
70.97 100.00?

NUMBER 21 IS 8205
SORENSENS QUOTIENT OF SIMILARITY MATRIX

2 3 4 5 6 7
I
2
3
4
5
6
7

100.00
61.29
66.67
65.57
64.41
50.91

100.00
66.67
81.63

72.34
69.77

100.00
80.00
70.83
12.73
76.00

100.00
78.26
71.43
70.83

100.00

75700
69.57

100.00
61.9062.30 69.39 100.00

Appendi" 5-A. (Continued) 

NUMBER 19 IS 7708 
SORENSENS QUOTIENT OF SIMILARITY MATRIX 

1 2 3 4 5 6 7 
1 100.00 
2 86.00 100.00 
3 86.21 77.78 100.00 
4 83.93 82.69 88.33 100.00 
5 81.55 84.21 61.08 89.72 100.00 
6 86.6B 85.71 87.72 81.21 85.15 100.00 
7 83.67 86.61 79.25 82.35 90.32 81.25 100.00 

NUMBER 20 IS 7711 
SOREt~SENS QUOll ENT OF SIMILARITY MATRIX 

2 3 4 5 6 7 
1 100.00 

(D 2 72.00 100.00 
0 

3 75.47 79.25 100.00 
4 68.97 65.52 72.13 100.00 
5 70.97 67.74 BO.OO 74.29 100.00 
6 69.39. 69.39 73.08 66.61 68.85 100.00 
7 69.84 73.02 72.73 73.24 80.00 70.97 100.00? 

NUMBER 21 IS 8205 
SORENSENS QUOTIENT OF SIMILARITY MATRIX 

1 2 3 5 6 7 , 100.00 
2 6\ .29 \00.00 
3 66.67 66.67 100.00 
4 65.57 81.63 80.00 100.00 
5 64.41 72.34 70.83 78.26 100.00 
fl 50.9\ 69.17 12.13 1\ .43 75.1)0 100.1)1) 
7 62.30 69.39 16.00 70.83 69.57 61.90 100.00 



Appendix 5-A. (Continued)

NUMBER 22 IS 8208
SORENSENS QUOTIENT OF SIMILARITY MATRIX

1
2
3
4
5
6
7

100.00
82.11
84.62
83.50
83.02
89.52
78.72

2 3 4 5 6 7

100.00
81.32
84.44
81.72
82.61
81.48

100.00
84.85
86.27
85.15
77.78

100.00
87.13
84.00
78.65

100.00
85.44

80.43

100.00
83.52 100.00

to

NUMBER 23 IS 8211
SORENSENS QUOTIENT OF SIMILARITY MATRIX

2 3 4 5 6 7

1
2
3
4
5
6
7

100.00
76.32
71.23
70.89
66.67
73.42
71.60

100.00
78.87
70.13
71.43
77.92
70-89

100.00
78.38
77.61
75.68
71.05

100.00
79.45
87.50
90.24

100.00
73.97
77.33

100.00
87.80 100.00

NUMBER 24 IS 8302
SORENSENS QUOTIENT OF SIMILARITY MATRIX

1
2

100.00
87.72

2 3 4 5 6 7

100.00

3 83.33 91.80 100.00
4 79.31 88.14 90.32 100.00

5 82.76 88.14 90.32 90.00
6 78.57 87.72 86.67 86.21
7 75.86 81.1f, .80.65 80-00

100.00
86.21
86.67

100.00
79.31 100.00

Appendix 5-A. (Continued) 

NUMBER 22 IS 8208 
SORENSENS QUOTIENT Of SIMILARITY MATRIX 

2 3 4 5 6 7 

1 100.00 
2 82.11 100.00 
3 84.62 81.32 100.00 
4 63.50 64.44 84.85 100.00 
5 83.02 81.72 86.27 87.13 100.00 
6 89.52 82.61 85.15 84.00 85.44 100.00 
7 78.72 81.48 77.78 78.65 80.43 83.52 100.00 

NUMBER 23 IS 8211 
SORENSENS QUOTIENT Of SIMILARITY MATRIX 

CD 
1-4 

2 3 5 6 7 
1 100.00 
2 76.32 100.00 
3 71.23 78.87 100.00 
4 70.89 70.13 78.38 100.00 
5 66.67 71 .43 77 .61 79.45 100.00 
6 73.42 77.92 75.68 87.50 73.97 100.00 
7 71.60 70.89 11.05 90.24 77 .33 87.80 100.00 

NUMBER 24 IS 8302 
SORENSENS QUOTIENT OF SII1IlARITY MATRIX 

1 2 3 4 5 6 7 
1 100.00 
2 87.72 100.00 
3 83.33 91.80 100.00 
4 79.31 88.14 90.32 100.00 
5 82.76 88.14 90.32 90.00 100.00 
6 78.57 87.72 86.67 86.21 86.21 100.00 
1 15.8& 8 \. ~1f. .80.&S 80.00 80.07 79.31 100.00 



Appendix 5-A. (Continued)

NUMBER 25 IS 8305
SORENSENS QUOTIENT

I

Of SIMILARITY MATRIX

2 3 A 5 6 7

I
2
3
4
5
6
7

100.00

80.00
74.63
73.85
71.64
73.85
68.57

100.00
65.67
64.62
68.66
67.69
65.71

100.00
80.49
80.95
78.05
75.86

100.00
85.37
87.50
87.06

100.00
85.37
85.06

100.00
82.35 100.00

co
NUMBER 26 IS 8308

SORENSENS QUOTIENT

1'

OF SIMILARITY MATRIX

2 3 4 5 6 7

1
2
3
4
5
6
7

100.00
87.36
88.89
95.74
91.30
88.42
87.23

100.00
89.16
87.36
84.71
86.36
82.76

100.00
88.89
90.91
85.71
86.67

100.00
93.48
90.53
85.11

100.00
90.32
P9.13

100.00
82.11 100.00

NUMBER 27 IS 8311
SORENSENS QUOTIENT Or SIMILARITY MATRIX

1
2
3
4
5
6
7

100.00
62.50
48.65
57.14
52.94
64.71
57.14

2 3 4 5 6 7

100.00
62.22
65.12
52.38
66.67
55.81

100.00
7.0.83
59.57
68.09
66.67

100.00
62.22
71.11
56.52

100.00
59.09
66.67

100.00
66.67 100.00?

Appendix 5-A. (Cont;nued) 

NUMBER 25 IS 8305 
SORENSENS QUOTIEtlT Of SIMILARITY MATRIX 

2 3 4 5 6 7 
1 100.00 
2 80.00 100.00 
3 74.63 65.67 100.00 
4 73.85 64.62 80.49 100.00 
5 71.6011 68.66 80.95 85.37 100.00 
6 73.85 67.69 78.05 87.50 85~37 100.00 

.~ 
7 68.57 65.71 75.86 87.06 85.06 82.35 100.00 

NUMBER 26 [S 8308 
CD SORENSENS QUOTIENT OF SIMILARITY MATRIX 
l'J 

l' 2 3 4 5 6 1 
100.00 

2 87.36 100.00 
3 88.89 89.16 100.00 
4 95.74 87.36 88.89 100.00 
5 91.30 84.11 90.91 93.48 100.00 
6 88.42 86.36 85.11 90.53 90.32 100.00 
7 87.23 82.16 86.61 85.11 fl9; 13 82.11 100.00 

NUMBER 27 IS 8311 
SORENSENS QUOTlEfU Of SIMILARITY MATRIX 

1 2 3 4 5 6 7 
1 100.00 
2 62.50 100.00 
3 48.65 62.22 100.00 
4 57.14 65.12 7,0.83 ' 100.00, 
5 52.94 52.38 59.51 62.22 100.00 

'6 64.71 66.67 68.09 71.11 59.09 100.00 
7 51.14 55.81 66.67 56.52 66.67 66.67 100.00? 



Appendix 5-A. (Continued)

NUMBER 28 IS 8405
SORENSENS QUOTIENT

I

OF SIMILARITY MATRIX

2 3 4 5 6 7
1
2
3
4
5
6
7

100.00

60.00
68.57
66.67
64.52
50.00
68.57

100.00
64.52
61.54
66.67
64.29
58.06

100.00

70.97
68.75
60.61
77.78

100.00

74.07

64.29

77.42

100.00

82.76
68.75

100.00
66.67 100.00

to
NUMBER 29 IS 8408

SORENSENS QUOTIENT

I

OF SIMILARITY MATRIX

2 3 4 5 6 7
1
2
3
4
5
6
7

100.00
91.67
84.00
80.81
77.08
83.87
80.00

100.00
86.00
84.85
79.17
83.87
82.11

100.00
85.44
82.00
88.66
90.91

100.00
88.89
87.50
89.80

100.00
90.32
88.42

100.00
91.30 100.00

NUMBER 30 IS 8411

SORENSENS QUOTIENT OF SIMILARITY MATRIX

I

2
3
4
5

100.00
78.79
76.19
66.67
58.82

2

100.00
66.67
80.00
64.52

3 4 5 6 7

100.00
66.67
60.00
69.77
70.00

100.00
70.97
70.59
70.97

6 64.86 64.71
7 64.71 64.52

100.00

62.86
68.75

100.00
80.00 100.00

Appendix 5-A .. (Continued) 

NUMBER 28 IS 8405 
SORENSENS QUOTIENT Of SIMILARITY MATRIX 

1 2 3 4 5 6 7 

1 100.00 
2 60.00 100.00 
3 68.57 64.52 100.00 
4 66.67 61.54 70.97 100.00 
5 64.52 66.67 68.75 74.07 100.00 
6 50.00 64.29 60.61 64.29 82.76 100.00 
7 68.57 58.06 77.78 77.42 68.75 66.67 100.00 

CD 
NUMBER 29 IS 8408 . , SORENSENS QUOTIENT OF SIMILARITY MATRIX ..... 

1 2 3 4 5 6 7 

1 100.00 
2 91.67 100.00 
3 84.00 86.00 100.00 
4 80.81 84.85 85.44 100.00 
5 77 .08 79.17 82.00 88.89 100.00 
6 83.87 83.87 88.66 87.50 90.32 100.00 
7 80.00 82. II 90.91 89.80 88.42 91.30 100.00 

NUMBER 30 IS 8411 
SORENSENS QUOTIENT Of SIMILARITY MATRIX 

1 2 3 4 5 6 7 
1 100.00 
2 7B.79 100.00 
3 76.19 66.67 100.00 
4 66.67 80.00 66.67 100.00 
5 58.82 64.52 60.00 70.97 100.00 
6 611.86 64.71 69.77 70.59 62.86 100.00 
7 64.71 64.52 70.00 70.97 68.75 80.00 100.00 



Appendix 5-A'. (Continued)

NUMBER 31 IS 8502
SORENSENS QUOTIENT OF SIMILARITY MATRIX

2 3 4 5 6 7
1
2
3
4
5
6
7

100.00
89.36
80.00
65.31
81.82
74.42
81.63

100.00
85.71
69.57
87.80
80.00
82.61

100.00
68.18
82.05
78.95
77.27

100.00
79.07
76.19
70.83

100.00
81.08
83.72

100.00
76.19 100.00

NUMBER 32 IS 8505
SORENSENS QUOTIENT OF SIMILARITY MATRIX

CD
I 2 3 4 5 6 7

1
2
3
4
5
6
7

100.00
89.11 100.00
79.12 83.33
74.16 75.61
77.78 79.52
78.65 80.49
82.61 80.00

100.00
86.11
90.41
88.89
80.00

100.00
87.32
85.71
79.45

100.00
92.96
86.49

100.00
90.41 100.00

NUMBER 33 IS 8508
SORENSENS QUOTIENT OF SIMILARITY MATRIX

2 3 4 5 6 7
1
2
3
4
5
6
7

100.00
91.89
91.23
91.38.
92.17
89.08
87.39

100.00
90.43
88.89
89.66
88.33
85.00

100.00
96.67
95.80
92.68
92.68

100.00
97.52
96.00
96.00

100.00
95.16
93.55

100.00
93.75 100.00

Append i)( 5-A·. (Continued) 

NUMBER 31 IS 8502 
SORENSENS QUOTIENT Of SIMILARITY MATRIX 

1 2 3 4 5 6 7 
1 100.00 
2 89.36 100.00 

'3 80.00 85.71 100.00 
4 65.31 69.57 68.18 100.00 
5 81.82 87.80 82.05 79.07 100.QO 
6 74.42 80.00 78.95 76.19 81.08 100.00 
7 81.63 82.61 77 .27 70.83 83.72 76.19 100.00 

NUMBER 32 IS 8505 
SORENSENS QUOTIENT Of SIl'IllARITY MATR!)I 

CD 
2 3 4 5 6 7 .... 

1 100.00 
2 89.11 100.00 
3 79.12 83.33 100.00 
4 74.16 75.61 86.11 100.00 
5 77.78 79.52 90.41 87.32 100.00 
6 78.65' 80.49 88.89 85.71 92.96 100.00 
7 82.61 80.00 80.00 79.45 86.49 90.41 100.00 

NUMBER 33 IS 8508 
SORENSENS QUOTIENT Of SIMILARITY MATRIX 

2 3 4 5 6 7 
1 100.00 
2 91.89 100.00 
3 91.23 90.43 100.00 
4 91.38. 88.89 96.67 100.00 
5 92.17 89.66 95.80 97.52 100.00 
6 89.08 88.33 92.68 96.00 95.16 100.00 
7 87.39 85.00 92.68 96.00 93.55 93.75 100.00 



Appendix 5-A. (Continued)

NUMBER 34 IS 8511

SORENSENS QUOTIENT OF SIMILARITY MATRIX

1 2 3 4 5 6 7

1 100.00

2 72.73 100.00
3 76.36 79.25 I00.00

4 79.25 78.43 80.65 100.00

5 69.09 71.70 81.25 80.65 100.00

6 72.41 71.43 80.60 83.08 80.60 100.00

7 76.36 75.47 90.63 83.87 81.25 86.57 100.00?

CO

Append;'c'S-A. (Continued) 

NUMBER 34 IS 8511 
SORENSENS QUOTIENT,OF SIMILARITY MATRIX 

I 2 3 4 5 6 7 

I 100.00 
2 72.73 100.00 
3 76.36 79.25 100.00 
4 79.25 78.43 80.65 100.00 
5 69.09 71.70 81.25 80.65 100.00 
6 72.41 71.43 80.60 83.08 80.60 100.00 
7 76.36 75.47 90.63 83.87 81.25 86.57 100.001 
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Appendix 5-B. Similarity of Phytoplankton Community Structure During Preoperational

Monitoring (1973-1977 and 1982-1986) Based on Percentage Similarity,
Watts Bar Nuclear Plant

NUMBER 1 IS 7302
PERCENT SIMILARITY MATRIX

1
2
3
4
5
6
7

1
100.00
73.72
75.26
72.31
70.95
73.76
54.03

2 3 4 5 6 7

100.00
92.47
74.70
72.99
79.29
54.35

100.00
76.98
78.46
84.72
61.05

100.00
87.55
82.88
71.41

100.00
87.14
76.98

100.00
70.72 100.00

CowJ
NUMBER 2 IS 7305

PERCENT SIMILARITY MATRIX

2

3
4
5
6
7

I
100.00
76.64
69.98
52.95
62.20
58.71
43.87

2

100.00
72.64
52.71
60.67
60.67
38.68

3

100.00
67.63
79.38
78.98
56.25

4 S

100.00
69.70

7

100.00

100.00
84.06
85.76
75.18

100.00
89.65
68.04

NUMBER 3 IS 7308
PERCENT SIMILARITY MATRIX

1
2
3
4
5
6
7

1
100.00
60.96
44.16
37.64
30.04
34.38
27.21

2

100.00
62.83
56.47
43.64
50.71
41.51

3

100.00
84.57
73.56
74.96
68.56

4 5 6 7

100.00
80.94
82.18
76.18

100.00
86.26
86.39

100.00
80.68 100.00

Appendix 5-8. Similarity of Phytoplankton Community· Structure During Preoperational 
MonHoring (1973-1977 and 1982-1986) Based on Pc.rcentage Simnarity, 
Watts Bar Nuclear Plant 

NUMBER 1 IS 7302 
PERCENT SIMILARITY MATRIX 

1 2 3 4 5 6 7 
1 100.00 
2 73.72 100.00 
3 75.26 92.47 100.00 
4 72.31 74.70 76.98 100.00 
5 70.95 72.99 78.46 B7.55 100.00 
6 73.76 79.29 84.72 82.88 B7.14 100.00 
7 54.03 54.35 61.05 71.41 76.98 70.72 100.00 

CD NUMBER 2 IS 7305 
'.J PERCENT SIMILARITY MATRIX 

2 3 4 5 6 7 
1 100.00 
2 76.64 100.00 
3 69.98 72.64 100.00 
4 52.95 52.71 67.63 100.00 
5 62.20 60.67 79.38 84.06 100.00 
6 58.71 60.67 78.98 85.76 89.65 100.00 
7 43.87 38.68 56.25 75.18 68.04 69.70 100.00 

NUMBER 3. IS 7308 
PERCENT SIMILARITY MATRIX 

1 2 3 4 5 6 7 
1 100.00 
2 60.96 100.00 
3 44.16 62.83 100.00 
4 37.64· 56.47 84.57 100.00 
5 30.04 43.64 73.56 80.94 100.00 
6 34.38 50.71 74.96 82.18 86.26 100.00 
7 27.21 41.51 68.56 76.18 .86.39 80.68 100.00 



Appendix 5-B. (Continued)

NUMBER 4 IS 7311
PERCENT SIMILARITY MATRIX

1
2
3
4
5
6
7

1
100.00
75.19
79.19
62.22
53.96
55.05
46.10

2

100.00
67.14
48.97
41.30
42.12
36.70

3

100.00
70.35
61.90
63.09
54.58

4

100.00
74.67
70.46
66.54

5

100.00
85.20
77.76

6 .7

100.00
79.58 100.00

NIUMBER 5 IS 7402
PERCENT SIMILARITY MATRIX

CO
1
2

3
4
5
6
7

I
100.00
68.77
70.04
54.71
41.67
59.24
59.61

2

100.00
73.38
65.69
51.20
60.82
65.00

3

100.00
59.18
50.73
65.57
61.98

4

100.00
75.37
81.12
76.06

5

100.00
67.16
66.07

6 7

100.00
80.80 100.00

NUMBER 6 IS 7405
PERCENT SIMILARITY MATRIX

1
2
3
4
5
6
7

1
100.00
72.30
64.84
60.20
58.85
55.92
45.80

2' 3

100.00
76.18
62.04
59.84
54.14
46.86

100.00
76.12
72.28
64.87
56.14

4.

100.00
84.14
85.54
68.81

5

100.00
85.80
76.87

6 7

100.00
73.65 100.00

Appendix 5-8'. (Continued) 

NUMBER 4 IS 7311 
PERCENT SIMILARITY MATRIX 

1 2 3 4 5 6 '7 
1 100.00 
2 75.19 100.00 
3 79.19 67.14 100.00 
4 62.22 48.97 70.35 100.00 
5 53.96 41.30 61.90 74.67 100.00 
6 55.05 42.12 63.09 70.46 85.20 100.00 
7 46.10 36.70 54.58 66.54 77.76 79.58 100.00 

tlUMBER 5 IS 7402 
PERCENT SIMILARITY MATRIX 

1 2 3 4 5 6 7 
100.00 

CD 2 68.77 100.00 
Q) 3 70.04 73.38 100.00 

4 54.71 65.69 59.18 100.00 
5 41.67 51.20 50.73 ?5.37 100.00 
6 59.24 60.82 65.57 81.12 67.16 100.00 
7 59.61 65.00 61.9B 76.06 66.07 BO.80 100.00 

NUMBER 6 IS 7405 
PERCENT SIMILARITY MATRIX 

2' 3 4 5 6 7 
1 100.00 
2 72.30 100.00 
3 64.84 76.18 100. DO, 
4' 60.20 62.04 76.12 100.00 
5 58.85 ' 59.84 72.28 84.14 100.00 
6 55.92 54.14 64.87 85.54 85.80 100.00 
7 45.80 46.86 56.14 68.81 76.87 73.65 100.00 



Appendix 5-B. (Continued)

NUMBER 7 IS 7408
PERCENT SIMILARITY MATRIX

1
2
3
4
5
6
7

I

100.00

51.94
51.51
46.37
46.73
49.14
33.82

2

100.00
55.94
35.57
33.37
40.71
22.22

3

100.00
49.33
36.50
57.66
24.29

4

100.00
73.78
67.92
48.86

100.00
58.20
63.88

6 7

100.00
44.15 100.00

NUMBER 8 IS 7411
PERCENT SIMILARITY MATRIX

LD

1

2
3
4
5
6
7

I
100.00
67.52
46.54
31.66
31.92
38.23
33.21

2

100.00
59.51
39.65
39.11
44.66
39.95

3

100.00
71.85
69.86
77.09
72.12

4

100.00
89.83
88.05
91.71

5

100.00
84.79
86.82

6

100.00
89.63

7

100.00

NUMBER 9 IS 7502
PERCENT SIMILARITY MATRIX

I 2 I
1
2
3
4
5
6
7

100.00
42.61 100.00
49.33 73.86
63.98 62.32
61.25 61.93
69.03 56.53
48.72 61.36

100.00
68.10
72.14
69.04
76.37

4

100.00
89.01
83.42
68.40

5

100.00
80.87
66.21

6 7

100.00
65.64 100.00

Appendix 5-8. (Continued) 

NUMBER 7 IS 7408 
PERCENT SIMILARITY MATRIX 

1 2 3 5 6 7 

1 100.00 
2 51.94 100.00 
3 51.51 55.94 100.00 
4 46.37 35.57 49.33 100.00 
5 46.73 33.37 36.50 73.78 100.00 
6 49.14 40.71 57.66 67.92 58.20 100.00 
7 33.82 22.22 24.29 48.86 63.88 44.15 100.00 

NUMBER 8 IS 7411 
PERCENT SIMILARITY MATRIX 

CD 
tQ 2 3 4 5 7 

1 100.00 
2 67.52 100.00 
3 46.54 59.51 100.00 
4 31.66 39.65 71.85 100.00 
5 31.92 39.11 69.86 89.83 100.00 
6 38.23 44.66 77.09 88.05 84.79 100.00 
7 33.21 39.95 72.12 91. 71 86.82 89.63 100.00 

NUMBER 9 IS 7502 
PERCENT SIMILARITY MATRIX 

2 1 4 5 6 7 
1 100.00 
2 42.61 100.00 
3 49.33 73.86 100.00 
4 63.98 62.32 bS.l0 100,00 
5" 61.25 61.93 72.14 89.01 100.00 
6 69.03 56.53 69.04 83.42 80.87 100.00 
7 48.72 61.36 76.37 68.40 66.21 65.64 100.00 



Appendix S-B. (Continued)

NUMBER 10 IS 7505
PERCENT SIMILARITY MATRIX

1 2 3 4 5 6 7
1 100.00
2 67.20 100.00
3 46.35 54.92 100.00
4 29.95 33.64 65.34 100.00
5 29.80 32.35 61.15 86.21 100.00
6 31.31 35.73 68.40 86.32 89.88 100.00
7 33.80 35.77 63.77 83.16 81.76 79.41 100.00

NUMBER 11 IS 7508
PERCENT SIMILARITY MATRIX

2 3 4 5 6 7

1 100.00
2 62.29 100.000

o 3 57.77 73.75 100.00
4 54.35 69.12 60.96 100.00
5 58.73 65.32 65.96 55.08 100.00
6 59.74 66.94 57.53 63.18 62.30 100.00
7 34.99 29.09 29.29 26.96 45.80 31.14 100.00

NUMBER 12 IS 7511
PERCENT SIMILARITY MATRIX

1 2 3 4 5 6 7

1 100.00
2 34.54 100.00
3 32.61 44.54 100.00
4 34.19. 48.58 52.62 100.00
5 39.74 52.24 65.27 77.03 100.00
6 41.95 33.17 56.07 73.20 70.81 100.00
7 40.34 42.22 60.09 68.08 73.86 68.06 100.00

Appendix 5-8. (Continued) 

NUMBER 10 IS 7505 
PERCENT SIMILARITY MATRIX 

1 2 3 4 5 6 7 
1 100.00 
2 67.20 100.00 
3 46.35 54.92 100.00 
4 29.95 33.64 65.34 100.00 
5 29.80 32.35 61. 15 86.21 100.00 
6 31.31 35.73 68.40 86.32 69.88 100.00 
7 33.80 35.77 63.77 83.16 81.76 79.41 100.00 

UUHBER 11 IS 7508 
PERCENT SIMILARITY MATRIX 

1 2 3 4 5 6 7 
1 100.00 ... 2 62.29 100.00 

0 
0 3 57 .• 77 73.75 100.00 

4 54.35 69.12 60.96 100.00 
5 56.73 65.32 65.96 55.06 100.00 
6 59.74 66.94 57.53 63.18 62.30 100.00 
7 34.99 29.09 29.29 26.96 45.80 31.14 100.00 

NUI1BER 12 IS 7511 
PERCENT SIMILARITY MATRIX 

1 2 3 5 6 7 
100.00 

2 34.54 100.00 
3 32·61 44.54 100.00 
4 34.19· 48.58 52.62 100.00 
5 39.74 52.24 65.27 77 .03 100.00 
6 41.95 33.17 56.07 73.20 70.81 100.00 
7 40.34 42.22 60.09 68.08 73.86 68.06 100.00 



Appendix 5-8. (Continued)

NUMBER 13 IS 7602

PERCENT SIMILARITY MATRIX

1
2
3
4
5
6
7

I

100.00
51.93
55.55
55.67
51.33
53.24
66.63

3

100.00
86.75
85.45
90.14
93.39
75.38

100.00
89.77
79.32
82.06
83.62

4

100.00
81.54
86.43
77.23

5

100.00
93.27
71.04

6 7

100.00
72.66 *100.00

NUMBER 14 IS 7605
PERCENT SIMILARITY MATRIX

0 I
2
3
4
5
6
7

I

100.00
27.29
25.01
40.62
45 77
40.96
41.44

2

I00.00
49.85
44.54
38.88
32.00
33.12

3

100.00
56.03
52.90
55.46
53.04

4

100.00

76.28

64.55

66.84

5

100.00
74.86
77.16

6 7

100.00
84. 14 100.00

NUMBER 15 IS 7608
PERCENT SIMILARITY 14ATRIX

1 2
1

2
3
4
5

6
7

100.00
81.59
77.00
70.15
63.59
65.67
47.67

100.00
84.65
78.83
72.65
74.31
55.63

3

100.00
85.86
78.14
80.04
63.04

4

100.00
85.64
87.14
70.12

5

100.00
91.93
71.36

6 7

100.00
71.72 100.00

Appendix 5-8. (Cont; nued) 

NUMBER 13 IS 7602 
PERCENT SIMILARITY MATRIX 

1 2 3 4 5 6 7 

100.0.0 
2 51.93 100.00. 
3 55.55 86.75 100.00 
1\ 55.67 85.45 89.17 100.00 
5 51.33 90.14 79.32 81.54 100.00 

6 53.24 93.39 82.06 86.43 93.27 100.00 
7 66.63 75.38 83.62 77.23 71.04 72.66 -100.00 

NUMBER 14 IS 7605 
PERCENT SIMILARITY MATRIX 

2 3 4 5 6 7 ... I 100.00 
0 2 27.29 100.0.0. 
~ 3 25.01 49.85 100.0.0 

4 40.62 44.54 56.03 100.00 
5 45.77 38.88 52.90 76.28 100.00 
6 40.96 32.00 55.46 64.55 74.86 100.00 
7 41.44 33.12 53.04 66.84 77 .16 84.14 100.00 

NUHBER 15 IS 7608 
PERCENT SIMILARITY I-lATRIX 

2 3 4 5 6 7 
1 100.00 
2 81.59 100.00 
3 77.00 84.65 100.00 
t\ 70.15 78.83 85.86 100.00 
5 63.59 72.65 78.14 85.64 100.00 
6 65.67 74.31 80.04 87.14 91.93 100.00 
7 47.67 55.63 63.0.4 70..12 71.36 71.12 100.00 



Appendix 5-B. (Continued)

NUMBER 16 IS 7611
PERCENT SIMILARITY MATRIX

1
2
3
4
5
6
7

I

100.00

34.16
40.13
35.27
36.42
31.73
37.67

2

100.00
66.59
59.31
42.72
51.76
42.85

3

100.00
80.93
66.10
70.91
64.77

4

100.00
72.32
81.56
73.98

5

100.00
71.91
72.84

6 7

100.00
76.27 100.00

NUMBER 17 IS 7702
PERCENT SIMILARITY MATRIX

0
1
2
3
4
5
6
7

I
100.00

68.88
82.78
81.13
84.39
75.08
63.95

2

100.00
77.16
79.12
76.39
78.48
54.43

3

100.00
86.01
89.45
81.65
67.76

4

100.00
89.17
84.25
62.83

5

100.00
85.76
66.26

6 7

100.00
57.65 100.00

NUMBER 18 IS 7705
PERCENT SIMILARITY MATRIX

2

3
4
5
6
7

I
100.00
64.03
59.86
52.62
53.85
57.33
47.85

2

100.00
82.85
65.94
68.63
73.62
58.26

3

100.00
75.18
76.16
88.55
66.04

4

100.00
87.67
82.24
84.62

5

100.00
85.37
79.58

6 7

100.00
74.53 100.00

Appendix 5-8. (Continued) 

NUMBER 16 IS 7611 
PERCENT SIMILARITY MATRIX 

2 3 4 5 6 7 
100.00 

2 34.16 100.00 
3 40.13 66.59 100.00 
4 35.27 59.31 80.93 100.00 
5 36.42 42.72 66.10 72.32 100.00 
6 31.73 51.76 70.91 81.56 71.91 100.00 
7 37.67 42.85 64.77 73.98 72.84 76.27 100.00 

NUMBER 17 IS 7702 
PERCENT SIMILARITY MATRIX 

... 1 2 3 4 5 6 7 
0 

1 100.00 
l'';) 

2 68.88 100.00 
3 82.78 77.16 100.00 
4 81.13 79.12 86.01 100.00 
5 84.39 76.39 89.45 89.17 100.00 
6 75.08 78.48 81.65 84.25 85.76 100.00 
7 63.95 54.43 67.76 62.83 66.26 57.65 100.00 

tlUMBER 18 IS 7705 
PERCENT SIMILARITY MATRIX 

1 2 3 4 5 6 7 
100.00 

2 64.03 100.00 
3 59.86 82.85 100.00 
4 52.62 65.94 75.18 100.00 
5 53.85 68.63 76.16 87.67 100.00 
6 57.33 73.62 88.55 82.24 85.37 100.00 
7 47.85 58.26 66.04 84.62 79.58 74.53 100.00 



Appendix 5-B. (Continued)

NUMBER 19 IS 7708
PERCENT SIMILARITY MATRIX

1
2
3
4
5
6
7

I
100.00
78.78
51.08
64.37
60.95
76.39
75.52

2

100.00
52.38
63.61
70.62
83.33
91.75

3

100.00
67.92
68.61
63.27
48.28

4

100.00
74.79
75.69
59.09

5

100.00
77.93
66.82

6 7

100.00
78.13 100.00

NUMBER 20 IS 7711
PERCENT SIMILARITY MATRIX

I-,
0 1

2
3
4
5
6
7

1
100.00
60.98
48.79
24.90
24.89
19.72
29.23

2

100.00

62.08
31.72
32.17
18.50
38.23

3

100.00
56.19
56.17
36.59
64.37

4

100.00

86.36
72.25

71.37

5

100.00
68.72
74.44

6 7

100.00
58.92 100.00?

Append;x S-B. (Continued) 

NUMBER 19 IS 7708 
PERCENT SIMILARITY MATRIX 

1 2 3 4 5 6 7 

1 100.00 
2 78.78 100.00 
3 51.08 52.38 100.00 
4 64.37 63.61 67.92 100.00 
5 60.95 70.62 68.61 74.79 100.00 
6 76.39 83.33 63.27 75.69 77 .93 100.00 
7 75.52 9\.75 48.28 59.09 66.82 78.13 100.00 

NUMBER 20 IS 7711 
PERCENT SIMILARITY MATRIX 

2 3 4 5 6 7 ... 1 100.00 
0 , , 2 60.98 100.00 .... 

3 48.79 62.08 100.00 
4 24.90 31.12 56.19 100.00 
5 24.89 32.17 56.17 86.36 100.00 
6 19.72 18.50 36.59 72.25 68.72 100.00 
7 29.23 38.23 64.37 71.:n 74.44 58.92 100.00? 



Appendix 5-8. (Continued)

NUMBER 21 IS 8205

PERCENT SIMILARITY MATRIX

I 2
1

2
3
4
5
6
7

100.00
57.56 100.00
47.77 59.23
39.08 55.16
31.26 42.55
33.33 43.63
57.11 61.11

3

100.00
67.07
61.03
65.55
72.95

4

100.00

76.43

78.86

63.95

5

100.00
74.40
55.05

6 7

100.00
56.72 100.00

NUMBER 22 IS 8208
PERCENT SIMILARITY MATRIX

0 1
2
3
4
5

6
7

I
100.00
63.53
46.15
27.29
24.87
28.68
9.86

2

100.00
54.41
30.11
28.28
33.74
8.98

3

100.00
58.96
58.92
65.04
20.83

4

100.00
92.92
82.75
40.89

5

100.00
85.15
41.85

6 7

100.00
34.35 100.00

NUMBER 23 IS 8211
PERCENT SIMILARITY MATRIX

I
2
3
4
5
6
7

I
100.00
67.93
58.92
44.87
42.23
37.03
33.50

2

100.00
69.52
50.36
47.30
40.69
36.23

3

100.00
69.12
68.76
54.95
50.80

4

100.00
80.98
73.10
73.44

5

100.00
67.98
69.88

6 7

100.00
83.69 100.00

Appendix 5-B. (Continued) 

NUMBER 21 IS 8205 
PERCENT SIMILARITY MATRIX 

1 2 3 4 5 6 1 
100.00 

2 51.56 100.00 
3 41.11 59.23 100.00 
4 39.08 55.16 61.07 100.00 
5 31.26 42.55 61.03 76.43 100.00 
6 33.33 43.63 65.55 78.86 14.40 100.00 
7 57.11 61. 11 72.95 63.95 55.05 56.7Z 100.00 

NUMBER 22 IS 8208 
PERCENT SIMILARITY MATRIX 

.. 2 3 4 5 6 7 

0 I 100.00 
~ 2 63.53 100.00 

3 46.15 54.41 100.00 
4 21.29 30.11 58.96 100.00 
5 24.87 28.28 58.92 92.92 100.00 
6 28.68 33.14 65.04 82.75 85.15 100.00 
7 9.86 8.98 20.83 40.89 41.85 34.35 100.00 

NUMBER 23 IS 8211 
PERCENT SIMILARITY MATRIX 

1 2 3 4 5 6 7 
I 100.00 
2 67.93 100.00 
3 58.92 69.52 100.00 
4 44.87 50.36 69.12 100.00 
5 42.23 47.30 68.76 80.98 100.00 
6 37.03 40.69 54.95 73.10 67.98 100.00 
7 33.50 36.23 50.80 73.44 69.88 83.69 100.00 



Appendix 5-B. (Continued)

1MONTH NUMBER 24 IS 8302
PERCENT SIMILARITY MATRIX

1 2 3 4 5 6 7
1 100.00
2 75.88 100.00
3 75.05 86.93 100.00

4 80.82 75.67 76.75 100.00
5 78.75 69.54 70-11 83.75 100.00
6 74.29 68.14 67.41 82.35 85.83 100.00
7 66.52 76.62 74.51 74.50 76.64 71.53 100.00

I1ONTH NUMBER 25 IS 8305

PERCENT SIMILARITY MATRIX

1 2 3 4 5 6 7
1 100.00
2 64.99 100.00

Lt 3 34.69 40.85 100.00
4 29.87 35.76 78.08 100.00
5 35.90 43.02 79.79 80.31 100.00
6 33.20 37.66 78.86 83.84 84.62 100.00
7 14.89 16.29 44.46 51.50 45.41 50.68 100.00

NUMBER 26 IS 8308
PERCENT SIMILARITY MATRIX

1 2 3 4 5 6 7
1 100.00
2 75.23 100.00
3 50.19 55.94 100.00
4 50.63 50-90 78.85 100.00
5 48.14 49.16 71.90 84.34 100.00
6 60.54 69.34 69.39 66.33 66.13 100.00
7 25.67 26.67 51.28 53.84 55.16 35.38 100.00

Appendix 5-B. (Continued) 

lMONTH NUMBER 24 IS 8302 
PERCENT SIMILARITY MATRIX 

1 2 3 4 5 6 7 

1 100.00 
2 75.88 100.00 
3 75.05 86.93 100.00 
4 80.82 75.67 76.75 100.00 
5 78.75 69.54 70.11 83.75 100.00 
6 74.29 68.14 67.41 82.35 85.83 100.00 
7 66.52 76.62 74.51 74.50 76.64 71.53 100.00 

lMDNTH NUMBER 25 IS 6305 
PERCENT SIMILARITY MATRIX 

2 3 4 5 6 7 

I 100.00 
~ 2 64.99 100.00 
0 
(J1 3 34.69 40.65 100.00 

4 29.87 35.76 78.08 100.00 
5 35.90 43.02 19.19 80.31 100.00 
6 33.20 37.66 78.86 83.84 84.62 100.00 
7 14.89 16.29 44.46 51.50 45.41 50.68 100.00 

rmHBER 26 IS 8308 
PERCENT SIMILARITY MATRIX 

2 3 4 5 6 7 
1 100.00 
2 75.23 100.00 
3 51}. 19 55.94 100.00 
4 50.63 50.90 78.85 100.00 
5 48.14 49.16 71.90 84.34 100.00 
6 60.54 69.34 69.39 66.33 66.13 100.00 
7 25.67 26.67 51.28 53.84 55.16 35.38 100.00 



Appendix 5-B. (Continued)

NUMBER 27 IS 8311
PERCENT SIMILARITY MATRIX

1
2
3
4
5
6
7

I
100.00
45.87
22.68
21.32
28.38
22.30
21.83

2

100.00
37.99
41.64
40.16
39.18
34.94

3

100.00
61.33
62.90
50.44
52.58

4

100.00
59.58
76.47
56.26

5

100.00
59.76
62.73

6 7

100.00
63.04 100.00

NUMBER 28 IS 8402
PERCENT SIMILARITY MATRIX

I- 1
2
3
4
5
6
7

I
100.00
69.22
70.04
61.75
59.69
63.89
64.79

2

100.00
80.39
77.52
77.79
73.70
70.68

3

100.00
80.87
78.13
73.36
75.78

4

100.00
88.65
74.15
78.64

5

100.00
75.64
78.47

6 7

100.00
83.11 100.00

NUMBER 29 IS 8405
PERCENT SIMILARITY MATRIX

1
2
3
4
5
6
7

I
100.00
79.53
65.15
61.98
50.34
55.25
42.78

2

100.00
55.85
63.75
49.71
59.25
35.21

3

100.00
81.22
75.64
79.65
60.5.1

4

100.00
76.98
86.39
52.07

5

100.00
84.68
66.28

6 7

100.00
58.29 100.00

Append ix 5-B. (Cont;nued) 

NUMBER 21 IS 8311 
PERCENT SIMILARITY MATRIX 

1 2 3 4 5 6 1 
1 100.00 
2 45.81 100.00 
3 22.68 37.99 100.00 
4 21.32 41.64 61.33 100.00 
5 28.38 40.16 62.90 59.58 100.00 
6 22.30 39.18 50.44 16.47 59.76 100.00 
7 21.83 34.94 52.58 56.26 62.73 63.04 100.00 

NUMBER 28 [S 8402 
PERCENT SIMILARITY MATRIX 

2 3 4 5 6 1 
..... 1 100.00 ,... 

2 69.22 100.00 -C') 3 10.04 80.39 100.00 
4 61.75 77.52 80.87 100.00 
5 59.69 77.79 78.13 88.65 100.00 
6 63.89 73.70 73.36 74.15 75.64 100.00 
7 64.79 70.68 75.78 78.64 78.47 83.11 100.00 

NUMBER 29 IS 8405 
PERCENT SIMILARITY MATRIX 

J 2 3 4 5 6 7 
100.00 

2 19.53 100.00 
3 65.15 55.85 100.00 
4 61.98 63.75 81.22 100.00 
5 50.34 49.71 75.64 76.98 100.00 
6 55.25 59.25 79.65 86.39 84.68 100.00 
7 42.78 35.21 60.5.1 52.07 66.28 58.29 100.00 



Appendix 5-B. (Continued)

NUMBER 30 IS 8408

PERCENT SIMILARITY MATRIX

1
2
3
4
5
6
7

I
100.00
75.48
63.25
36.61
50.50
55.98
54.05

2

100.00
76.49

50.70
64.71
71.32
66.26

3

100.00
63.20
82.00
89.28
86.42

4

100.00

78.75

70.74

73.43

5

l00.00
89.66
90.77

6 7

100.00
87.06 100.00

NUMBER 31 IS 8411
PERCENT SIMILARITY MATRIX

1-a
0
'3

1
2
3
4
5
6
7

I
100.00
66.29
29.57
65.10
59.05
53.90
54.23

2

100.00
19.56
51.29
45.00
43.26
38.83

3

100.00
43.60
45.26
47.25
42.27

4

100.00
78.82
75.38
75.41

5

100.00
69.45
67.05

6 7

100.00
84.91 100.00?

Appendix 5-B. (Continued) 

NUMBER 30 IS 8408 
PERCENT SIMILARITY MATRIX 

1 2 3 4 5 6 7 

1 100.00 
2 75.48 100.00 
3 63.25 76.49 100.00 
4 36.61 50.70 63.20 100.00 
5 50.50 64.71 82.00 78.75 100.00 
6 55.98 71.32 89.28 70.74 89.66 100.00 
7 54.05 66.26 86.42 73.43 90.77 87.06 100.00 

NUMBER 31 IS 8411 
PERCENT SIMILARITY MATRIX 

.... 2 3 4 5 6 7 

0 100.00 
oJ 2 66.29 100.00 

3 29.57 19.56 100.00 
4 65.10 51.29 43.60 100.00 
5 59.05 45.00 45.26 78.82 100.00 
6 53.90 43.26 47.25 75.38 ~~.45 100.00 
7 54.23 38.83 42.27 75.41 67.05 84.91 100.001 



Appendix 5-B. (Continued)

NUMBER 32 IS 8502
PERCENT SIMILARITY MATRIX

1
2
3
4
5
6
7

100.00
.81.24
87.89
74.73
79.70
75.20
72.24

2

100.00
85.87
78.89
83.88
65.50
80.27

3

100.00
76.64
79.55
75.12
74.71

4

100.00
83.64
67.04
78.28

5

100.00
76.85
73.67

6 7

100.00
54.33 100.00

NUMBER 33 IS 8505
PERCENT SIMILARITY MATRIX

0 1

2
3
4
5
6
7

I
100.00
66.51
32.74
28.64
27.31
27.72
50.45

2

100.00
50.51
45.09
43.73
43.95
46.03

3

100.00
82.31
85.29
80.22
35.44

4

100.00
89.49
90.72
40.17

5

100.00
90.86
36.92

6 7

100.00
38.59 100.00

NUMBER 34 IS 8508
PERCENT SIMILARITY MATRIX

2

3
4
5
6
7

I
100.00
76.15
56.10
43.81
43.26
31.80
21.75

2

100.00
74.36
59.70
59.04
44.71
31.31

3

100.00
82.84
81.69
63.97
47.22

4

100.00
94.44
78.26
59.99

S

100.00
78.57
60.84

6 7

100.00
77.39 100.00

Appendix 5-8. (Continued) 

NUMBER 32 IS 8502 
PERCENT SIMILARITY MATRIX 

2 3 4 5 6 7 
1 100.00 
2 .81.24 . 100.00 
3 87.89 85.87 100.00 
4 74.73 78.89 76.64 100.00 
5 79.70 83.88 79.55 83.64 100.00 
6 75.20 65.5.0 75.12 67.04 76.85 100.00 
7 72.24 80.27 74.71 78.28 73.67 54.33, 100.00 

NUMBER 33 IS 8505 
PERCENT SIMILARITY MATRIX 

I-' 2 3 4 5 6 7 
0 1 100.00 
Ol 2 66.51 100.00 

3 32.74 50.51 100.00 
4 28.64 45.09 82.31 100.00 
5 27.31 43.73 85.29 89.49 100.00 
6 27.72 43.95 80.22 90.72 90.86 100.00 
7 50.45 46.03 35.44 40.17 36.92 38.59 100.00 

NUMBER 34 IS 8508 
PERCENT SIMILARITY MATRIX 

1 2 3 4 5 6 7 
1 100.00 
2 76. 15 100.00 
3 56. 10 74.36 100.00 
4 43.81 59.70 82.84 100.00 
5 43.26 59.04, 81.69 94.44 100.00 
6 31.80 44.71 63.97 78.26 78.57 100.00 
7 21.75 31.31 47.22 59.99 60.84 77.39 100.00 



Appendix 5-8. (Continued)

NUMBER 35 IS 8511
PERCENT SIMILARITY MATRIX

2 3 4 5 6 7
1 100.00

2 79.21 100.00
3 79.21 66.94 100.00
4 60.04 51.09 69.15 100.00
5 58.49 64.37 68.89 77.57 100.00
6 61.75 51.51 71.21 90.95 79.17 100.00
7 64.56 62.87 74.62 80.54 84.76 81.71 100.00?

Appendix 5-8. (Continued) 

NUMBER 35 IS 8S1l 
PERCENT SIMILARITY MATRIX 

1 2 3 4 5 7 
1 lOO.OO 
2 79.21 100.00 
3 79.21 66.94 100.00 
4 60.04 Sl.09 69.15 100.00 
5 58.49 64.37 68.89 77.57 100.00 
6 61.7S 51. Sl 71.21 90.95 79.17 100.00 
7 64.50 62.87 74.62 80.54 84.76 81. 71 100.00? 
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DIVERSITY INDEX VALUES (D BAR)
FOR PHYTOPLANKTON COMMUNITIES DURING PREOPERATIONAL MONITORING
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APPENDIX 5-C 

DIVERSITY INDEX VALUES (D BAR) 
FOR PHYTOPLANKTON COKKUNITIES DURING PREOPERATIONAL HONITORING 

(1973-1977 AND 1982-1985). WATTS BAR NUCLEAR PLANT 

11.0 



Appendix 5-C. Diversity Index Values (D bar) for Phytoplankton Communities During Preoperational
Monitoring (1973-1977 and 1982-1985), Watts Bar Nuclear Plant

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

NO.
Depth(m) Taxa Dbar

No. No. No. No. No. No.
Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa DbarDate

Feb. 1973

May 1973

0.0
1.0
3.0
5.0

0.0
1.0
3.0
5.0

0.0
1.0
3.0
5.0

0.0
1.0
3.0
5.0

13 2.31
5 0.66
5 0.53

12 2.02

10 2.16
11 2.50
12 2.62
16 2.71

16 3.66
17 3.45
14 3.20
16 3.16

8 2.01
8 2.21

11 2.41
10 2.25

13 2.31 16 2.49 7 1.19 8 1.78 15 2.15
12 2.20 11 2.12 12 2.06 8 1.49 12 2.40
13 2.48 12 2.30 8 1.98 7 1.67 8 1.84
12 2.02 12 1.95 9 1.62 17 2.11 8 1.40

8 1.64
4 1.42
7 1.47
7 1.40

11 2.16
6 1.23
8 1.35
6 0.97

7 1.41
9 1.47
7 1.38
9 1.87

8 1.17 10 1.85 9 1.66 10 2.37
7 0.65 9 1.22 7 1.11 14 2.40
8 1.02 9 1.16 11 1.24 14 2.33
9 1.22 7 1.41 9 0.93 14 2.25

Aug. 1973

Nov. 1973

16 3.66 20 3.79 26 3.97 28 4.04 24 3.87 23 3.90
20 3.86 21 3.75 25 4.08 24 4.04 25 3.95 30 4.10
21 3.86 26 4.08 25 3.89 24 4.00 27 4.04 26 4.07
17 3.34 24 3.83 23 3.81 26 4.12 25 3.97 29 4.18

8 2.20
6 1.87
6 1.71
6 1.83

8 1.85 10 2.24 16 2.83 11 2.10 10 2.43
8 2.15 9 2.50 13 2.15 14 2.65 12 2.25
9 1.98 10 2.09 12 2.36 12 2.49 12 2.21
9 2.23 10 1.94 9 2.19 13 2.13 9 1.96

~ .... 
~ 

Appendix 5-C. Diversity Index Values (D bar) for Phytoplankton Communities During Preoperational 
Monitoring (1973-1977 and 1982-1985). Watts Bar Nuclear Plant 

Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 

No. No. No. No. No. No. 

532.1 

No. 
Date Depth(m) Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar 

Feb. 1973 0.0 13 2.31 13 2.31 16 2.49 7 1.19 8 1.78 15 2.15 8 1.64 
1.0 5 0.66 12 2.20 11 2.12 12 2.06 8 1.49 12 2.40 4 1.42 
3.0 5 0.53 13 2.48 12 2.30 8 1.98 7 1.67 8 1.84 7 1.47 
5.0 12 2.02 12 2.02 12 1. 95 9 1.62 17 2.11 8 1.40 7 1.40 

May 1973 0.0 10 2.16 11 2.16 7 1.41 8 1.17 10 1.85 9 1.66 10 2.37 
1.0 11 2.50 6 1.23 9 1.47 7 0.65 9 1.22 7 1.11 14 2..40 
3.0 12 2.62 8 1.35 7 1.38 8 1.02 9 1.16 11 1.24 14 2.33 
5.0 16 2.71 6 0.97 9 . 1.87 9 1.22 7 1.41 9 0.93 14 2.25 

I 

Aug. 1973 0.0 16 3.66 16 3.66 20 3.79 26 3.97 28 4.04 24 3.87 23 3.90 
1.0 17 .3.45 20 3.86 21 3.75 25 4.08 24 4.04 25 3.95 30 4.10 
3.0 14 3.20 21 3.86 26 4.08 25 3.89 24 4.00 27 4.04 26 4.07 
5.0 16 3.16 17 3.34 24 3.83 23 3.81 26 4.12 25 3.97 29 4.18 

Nov. 1973 0.0 8 . 2.01 8 2.20 8 1.85 10 2.24 16 2.83 11 2.10 10 2.43 
1.0 8 2.21 6 1.87 8 2.15 9 2.50 13 2.15 14 2.65 12 2.25 
3.0 11 2.41 6 1.71 9 1.98 10 2.09 12 2.36 12 2.49 12 2.21 
5.0 10 2.25 6 1.83 9 2.23 10 1.94 9 2.19 13 2.13 9 1.96 



Appendix 5-C. (Continued)

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

No.

Depth(m) Taxa Dbar
No. No. No. No. No. No.

Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa DbarDate

Feb. 1974

1-A
May 1974

Aug. 1974

0.0
1.0
3.0
5.0

0.0
1.0
3.0
5.0

0.0
1.0
3.0
5.0

0.0
1.0
3.0
5.0

9 2.54
6 1.96
9 2.23
7 1.78

17 2.82
16 3.23

9 2.00
16 3.00

9 2.22
9 2.13

13 2.95
12 3.17

9 2.36
4 1.24
8 2.26
5 1.71

9 2.95
6 2.02
7 1.98
6 1.99

7 2.15
7 2.03
6 1.87
9 2.27

9 2.19 10 2.07 10 2.38 10 1.99
7 1.58 9 1.46 9 2.31 9 2.26
7 1.56 9 1.50 6 1.26 12 2.90
9 1.82 10 1.90 10 2.10 9 2.19

10 1.86 10 2.06 14 2.32 14 1.89 14 2.49 13 1.82
7 1.39 7 0.91 15 2.30 13 1.98 12 2.30 13 1.83
7 1.53 14 2.03 13 1.76 16 2.64 12 2.09 13 1.89
9 1.78 13 1.71 13 2.06 11 1.95 12 2.08 14 2.11

11 2.86 4 1.96 11 2.36 10 2.00 12 2.79 14 2.53
12 .2.91 9 2.06 11 2.31 8 1.38 8 2.10 18 2.72

6 1.39 11 2.67 11 2.22 17 2.77 8 2.73 15 2.61
8 1.95 7 1.71 9 2.14 13 2.34 8 1.45 20 2.76

Nov. 1974 3 0.56
6 1.62
5 0.95
3 0.95

5 1.04 5 1.32 7 1.37 9 1.48 6 1.68
8 1.57 11 1.90 10 1.70 12 1.78 11 1.93
4 1.35 12 2.11 11 2.04 9 1.69 10 1.58
6 1.39 10 1.39 8 1.58 10 1.92 12 2.30

Appendix 5-C. (Continued) 

Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

No. No. No. No. No. No. No. 
Date Depth(m) Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar 

Feb. 1974 0.0 9 2.54 9 2.95 7 2.15 9 2.19 10 2.07 10 2.38 10 1. 99 
1.0 6 1.96 6 2.02 7 2.03 7 1. 58 9 1.46 9 2.31 9 2.26 
3.0 9 2.23 7 1.98 6 1.87 7 1.56 9 1.50 6 1.26 -12 2.90 
5.0 7 1.78 6 1.99 9 2.27 9 1.82 10 1. 90 10 2.10 9 2.19 

~ 
~ f'lay 1974 0.0 17 2.82 10 1.86 10 2.06 14 2.3~ 14 1.89 14 2.49 13 1.82 
~J 1.0 16 3.23 7 1.39 7 0.91 15 2.30 13 1.98 12 2.30 13 1.83 

3.0 9 2.00 7 1.53 14 2.03 13 1. 76 16 2.64 12 2.09 13 1.89 
5.0 16 3.00 9 1.78 13 1.71 13 2.06 11 1.95 12 2.08 14 2.11 

Aug. 1974 0.0 9 2.22 11 2.86 4 1.96 11 2.36 10 2.00 12 2.79 14 2.53 
1.0 9 2.13 12 .2.91 9 2.06 11 2.31 8 1.38 8 2.10 18 2.72 
3.0 13 2.95 6 1.39 11 2.67 11 2.22 17 2.77 8 2.73 15 2.61 
5.0 12 3.17 8 1.95 7 1.71 9 2.14 13 2.34 8 1.45 20 2.76 

Nov. 1974 0.0 9 2.36 3 0.56 5 1.04 5 1.32 7 1.37 9 1.48 6 1.68 
1.0 4 1.24 6 1.62 8 1.57 11 1.90 10 1. 70 12 1.78 11 1.93 
3.0 8 2.26 5 0.95 4 1.35 12 2.11 11 2.04 9 1.69 10 1.58 
5.0 5 1.71 3 0.95 6 1.39 10 1.39 8 1.58 10 1. 92 12 2.30 



Appendix 5-C. (Continued)

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

No.
Depth(m) Taxa Dbar

No. No. No. No. No. No.
Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa DbarDate

I-b

Feb. 1975

May 1975

Aug. 1975

Nov. 1975

0.0
1.0
3.0
5.0

0.0
1.0
3.0
5.0

0.0
1.0
3.0
5.0

0.0
1.0
3.0
5.0

11
10

9
7

9
14
11
11

30
33
34
29

8
9

II
1I

1.83
2.41
1. 70
1.24

1.80
2.46
2.33
2.10

4.12
3.90
4.01
3.26

2.77
2.35
3.13
2.91

14 3.45 8 2.24
11 2.78 13 2.88

9 2.53 11 3.11
10 2.72 11 2.79

9 1.80 9 1.29
8 0.91 10 0.92
5 0.35 9 1.62
8 1.51 14 1.74

23 3.66 20 3.32
23 3.58 20 3.35
18 3.16 15 2.49
22 3.48 28 4.08

9 2.74 14 2.56
14 1.96 18 3.10
12 2.07 7 2.47
11 3.01 9 2.25

7
8
9

13

12
15
14
12

8
19
18
17

16
14
20
14

2.03 14
2.17 10
2.17 8
2.67 10

1.26 19
1.68 16
0.96 14
1.53 15

1.73 20
3.35 22
3.37 29
3.34 27

3.11 13
2.51 12
3.15 7
2.65 17

2.74
2.70
2.13
2.23

1.89
1.68
1.94
1.70

3.34
3.13
3.52
3.87

2.64
2.68
1.64
3.43

11
8

12
7

13
16
15
12

18
21
25
24

19
17
10
18

2.43
1.63
2.49
1.97

1.81
1.49
1.79
1.51

3.03
3.66
3.66
3.66

3.38
3.07
2.33
3.00

9
6
11
4

16
18
13
20

31
29
39
37

8
21
12
17

2.36
1.62
2.67
1.46

1.60
1.71
1.64
2.06

3.72
3.73
4.12
4.23

2.42
3.47
2.48
3.17

Appendix 5-C. (Continued) 

Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

No. No. No. No. No. No. No. 
Date Depth(m) Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar 

Feb. 1975 0.0 11 1.83 14 3.45 8 2.24 7 2.03 14 2.74 11 2.43 9 2.36 
1.0 10 2.41 11 2.78 13 2.88 8 2.17 10 2.70 8 1.63 6 1.62 
3.0 9 1. 70 9 2.53 11 3.11 9 2.17 8 2.13 12 2.49 11 2.67 
5.0 7 1.24 10 2.72 11 2.79 13 2.67 10 2.23 7 1.97 4 1.46 

... ... May 1975 0.0 9 1.80 9 1.80 9 1.29 12 1.26 19 1.89 13 1.81 16 1.60 :...: 
1.0 14 2.46 8 0.91 10 0.92 15 1.68 16 1.68 16 1.49 18 1.71 
3.0 11 2.33 5 0.35 9 1.62 14 0.96 14 1.94 15 1. 79 13 1.64 
5.0 11 2.10 8 1.51 14 1.74 12 1.53 15 1. 70 12 1.51 20 2.06 

Aug. 1975 0.0 30 4.12 23 3.66 20 3.32 8 1. 73 20 3.34 18 3.03 31 3.72 
1.0 33 3.90 23 3.58 20 3.35 19 3.35 22 3.13 21 3.66 29 3.73 
3.0 34 4.01 18 3.16 15 2.49 18 3.37 29 3.52 25 3.66 39 4.12 
5.0 29 3.26 22 3.48 28 4.08 17 3.34 27 3.87 24 3.66 37 4.23 

Nov. 1975 0.0 8 2.77 9 2.74 14 2.56 16 3.11 13 2.64 19 3.38 8 2.42 
1.0 9 2.35 14 1.96 18 3.10 14 2.51 12 2.68 17 3.07 21 3.47 
3.0 11 3.13 12 2.07 7 2.47 20 3.15 7 1.64 10 2.33 12 2.48 
5.0 11 2.91 11 3.01 9 2.25 14 2.65 17 3.43 18 3.00 17 3.17 



Appendix 5-C. (Continued)

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

No.
Depth(m) Taxa Dbar

No. No. No. No. No. No.
Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa DbarDate

jýb

Feb. 1976

May 1976

Aug. 1976

Nov. 1976

0.3
1.0
3.0
5.0

0.0
1.0
3.0
5.0

0.0
1.0
3.0
5.0

0.0
1.0
3.0
5.0

19 1.34
24 1.54
24 1.75
21 1.89

21 3.22
20 3.67
20 3.55
22 3.59

44 3.59
26 2.16
34 3.36
39 2.65

15 2.41
11 2.52
15 2.63
15 2.81

19 1.41 16 1.14 23 0.92 18 1.05 19 1.02 17 1.48
19 1.02 17 1.20 11 0.95 21 1.18 20 1.06 19 1.38
17 1.28 17 1.38 18 1.09 19 1.35 17 0.75 19 1.33
19 0.86 10 0.92 16 0.88 16 0.93 16 1.01 19 1.13

9 2.73
6 2.28
5 1.48
6 1.81

6 1.76 5 1.12 7 2.23 9 2.22 8 2.09
4 1.60 10 2.27 7 2.21 11 2.53 9 2.35
6 2.05 9 2.21 8 2.08 4 1.58 8 2.34
4 1.29 7 1.94 10 2.32 7 1.92 11 2.38

20 2.99 32 2.53 36 3.55 36 3.52 34 3.25 43 3.48
30 3.87 39 3.18 37 3.59 37 2.90 35 2.54 40 3.45
30 2.57 33 3.50 39 3.47 31 3.04 28 2.41 40 3.75
37 2.52 30 3.44 36 2.92 39 3.14 36 3.08 43 3.71

5 1.20 8 0.81 11 1.90 6 1.00 8 1.04 12 2.26
6 1.13 8 1.24 9 1.25 12 2.25 13 2.20 12 1.95
6 0.84 10 2.20 14 2.13 16 2.04 13 2.21 15 2.16
5 0.89 6 0.91 9 1.32 13 2.51 8 1.33 10 1.41

Appendix 5-C. (Continued) 

Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

No. No. No. No. No. No. No. 
Date Depth(m) Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar 

Feb. 1976 0.3 19 1.34 19 1.41 16 1.14 23 0.92 18 1.05 19 1.02 17 1.48 
1.0 24 1.54 19 1.02 17 1.20 11 0.95 21 1.18 20 1.06 19 1.38 
3.0 24 1. 75 17 1.28 17 1. 38 18 1.09 19 1.35 17 0.75 19 1.33 
5.0 21 1.89 19 0.86 10 0.92 16 0.88 16 0.93 16 1.01 19 1.13 

.... .... ... ~y 1976 0.0 21 3.22 9 2.73 6 1. 76 5 1.12 7 2.23 9 2.22. 8 2.09 
1.0 20 3.67 6 2.28 4 1.60 10 2.27 7 2.21 11 2.53 9 2.35 
3.0 20 3.55 5 1.48 6 2.05 9 2.21 8 2.08 4 1.58 8 2.34 
5.0 22 3.59 6 1.81 4 1.29 7 1.94 10 2.32 7 1.92 11 2.38 

Aug. 1976 0.0 44 3.59 20 2.99 32 2.53 36 3.55 36 3.52 34 3.25 43 3.48 
1.0 26 2.16 30 3.87 39 3.18 37 3.59 37 2.90 35 2.54 40 3.45 
3.0 34 3.36 30 2.57 33 3.50 39 3.47 31 3.04 28 2.41 40 3.75 
5.0 39 2.65 37 2.52 30 3.44 36 2.92 39 3.14 36 3.08 43 3.71 

Nov. 1976 0.0 15 2.41 5 1.20 8 0.81 11 1.90 6 1.00 8 1.04 12 2.26 
1.0 11 2.52 6 1.13 8 1.24 9 1.25 12 2.25 13 2.20 .12 1.95 
3.0 15 2.63 6 0.84 10 2.20 14 2.13 16 2.04 13 2.21 15 2.16 
5.0 15 2.81 5 0.89 6 0.91 9 1.32 13 2.51 8 1.33 10 1.41 



Appendix 5-C. (Continued)

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

No.
Depth(m) Taxa Dbar

No. No. No. No. No. No.
Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa DbarDate

Feb. 1977

1-&
1-4
(01 May 1977

0.0
1.0
3.0
5.0

0.0
1.0
3.0
5.0

0.0
1.0
3.0
5.0

0.0
1.0
3.0
5.0

25 2.61
20 2.47
23 2.46
20 1.82

24 3.45
26 3.76
22 2.80
20 3.29

36 3.34
38 3.67
37 3.12
30 3.17

13 2.25
19 3.42
18 3.33
16 3.19

24 2.71 20 2.58 22 2.64 21 2.63 24 2.35 23 3.23
17 2.23 21 2.78 19 2.46 16 2.41 21 2.21 18 3.20
15 2.31 16 2.05 14 1.86 15 2.20 19 2.22 15 2.87
16 2.29 18 2.33 17 2.16 19 2.47 20 2.52 11 2.64

13 1.83 7 1.39
8 1.91 7 1.54
10 1.62 6 1.16

8 1.08 12 1.93

8 1.62 6 1.22
8 1.45 11 2.19
7 1.36 10 1.83
8 1.13 5 1.18

7 1.85 11 1.90
9 1.51 7 1.75
6 1.49 6 1.45
9 1.43 7 1.30

Aug. 1977

Nov. 1977

38 3.68 40 3.97 41 3.77 37 3.34 34 2.61 34 2.83
30 2.33 51 4.21 43 3.58 37 3.34 44 3.75 29 3.68
31 2.69 42 4.04 46 3.60 38 2.90 39 3.16 31 2.61
32 3.01 45 3.77 39 3.67 41 3.10 37 3.37 30 2.37

13 2.25 18 2.83 21 2.45 25 3.03 24 2.81 28 3.38
17 2.49 21 2.62 24 3.03 28 2.80 29 3.69
12 2.67 16 2.74 23 2.92 20 2.89 24 2.90
19 3.26 20 3.03 22 1.84 24 2.56 1 -. 00

Appendix 5-C. (Continued) 

Tennessee River Mile 

496.5 506.6 518.0 )27.4 528.0 529.5 532.1 

No. No. No. N.:>. No. No. So. 
Date Depth(m) Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar 

Feb. 1977 0.0 25 2.61 24 2.71 20 2.58 22 2.64 21 2.63 24 2.35 23 3.23 
1.0 20 2.47 17 2.23 21 2.78 19 2.46 16 2.41 21 2.21 18 3.20 
3.0 23 2.46 15 2.31 16 2.05 14 1.86 15 2.20 19 2.22 15 2.87 
5.0 20 1.82 16 2.29 18 2.33 17 2.16 19 2.47 20 2.52 11 2.64 .. 

)ool 
c., May 1977 0.0 24 3.45 13 1.83 7 1. 39 8 1.62 6 1. 22 7 1.85 11 1. 90 

1.0 26 3.76 8 1.91 7 1.54 8 1.45 11 2.19 9 LSI 7 1. 75 
3.0 22 2.80 10 1.62 6 1.16 7 1.36 10 1.83 6 1.49 6 1.45 
5.0 20 3.29 8 1.08 12 1.93 8 1.13 5 1.18 9 1.43 7 1. 30 

Aug. 1977 0.0 36 3.34 38 3.68 40 3.97 41 3.77 37 3.34 34 2.61 34 2.83 
1.0 38 3.67 30 2.33 51 4.21 43 3.58 37 3.34 44 3.75 29 3.68 
3.0 37 3.12 31 2.69 42 4.04 46 3.60 38 2.90 39 3.16 31 2.61 
5.0 30 3.17 32 3.01 45 3.77 39 3.67 41 3.10 37 3.37 30 2.37 

Nov. 1977 0.0 13 2.25 13 2.25 18 2.83 21 2.45 25 3.03 24 2.81 28 3.38 
1.0 19 3.42 17 2.49 21 2.62 24 3.03 28 2.80 29 3.69 
3.0 18 3.33 12 2.67 16 2.74 23 2.92 20 2.89 24 2.90 
5.0 16 3.19 19 3.26 20 3.03 22 1.84 24 2.56 1 -.00 



Appendix 5-C. (Continued)

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

No. No. No. No. No. No. No.
Depth(m) Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa DbarDate

I-A

May 1982

Aug. 1982

Nov. 1982

0.3
1.0
3.0
5.0

0.3
1.0
3.0
5.0

0.3
1.0
3.0
5.0

27 3.13
29 3.08
25 3.12
22 3.55

39 3.45
35 3.21
38 3.00
29 3.03

21 2.93
26 2.99
19 3.00
22 2.91

19 3.11 17 2.84 19 3.00 19 3.04 17 2.74 17 3.05
17 2.33 19 2.94 18 2.80 15 2.58 14 2.61 16 2.99
18 2.45 19 2.92 12 2.58 15 2.77 17, 2.58 16 2.94
14 1.95 15 1.94 18 3.03 14 2.31 14 2.50 17 2.67

30 3.33 41 3.10 33 1.81 34 1.94 34 2.33 20 1.03
28 3.29 37 3.06 34 1.70 37 2.05 34 2.36 29 1.07
34 3.36 40 2.88 39 2.18 37 2.03 34 2.01 27 1.12
33 3.46 37 3.08 40 2.30 37 1.99 31 1.70 29 2.26

24 2.82 25 3.09 23 2.88 21 3.02 25 3.02 26 2.92
23 2.72 23 2.77 25 3.10 24 3.28 22 2.63 22 2.82
24 3.11 24 2.92 24 3.14 24 3.14 29 2.89 25 2.91
19 2.57 23 3.1.6 28 3.28 22 2.92 24 3.05 28 2.78

Appendix 5-C. (Continued) 

Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

No. No. No. No. No. No. No. 
Date Depth(m) Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar 

May 1982 0.3 27 3.13 19 3.11 17 2.84 19 3.00 19 3.04 17 2.74 17 3.05 
1.0 29 3.08 17 2.33 19 2.94 18 2.BO 15 2.58 14 2.61 16 2.99 
3.0 25 3.12 18 2.45 19 2.92 12 2.58 15 2.77 17, 2.58 16 2.94 
5.0 22 3.55 14 1.95 15 1.94 18 3.03 14 2.31 14 2.50 17 2.67 

~ Aug. 1982 0.3 39 3.45 30 3.33 41 3.10 33 1.81 34 1.94 34 2.33 20 1.03 ~ 
C') 1.0 35 3.21 28 3.29 37 3.06 34 1. 70 37 2.05 34 2.36 29 1.07 

3.0 38 3.00 34 3.36 40 2.88 39 2.18 37 2.03 34 2.01 27 1.12 
5.0 29 3.03 33 3.46 37 3.08 40 2.30 37 1.99 31 1. 70 29 2.26 

Nov. 1982 0.3 21 2.93 24 2.82 25 3.09 23 2.88 21 3.02 25 3.02 26 2.92 
1.0 26 2.99 23 2.72 23 2.77 25 3.10 24 3.28 22 2.63 22 2.82 
3.0 19 3.00 24 3.11 24 2.92 24 3.14 24 3.14 29 2.89 25 2.91 
5.0 22 2.91 19 2.57 23 3.16 28 3.28 22 2.92 24 3.05 28 2.78 



Appendix 5-C. (Continued)

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

Date
No.

Depth(m) Taxa Dbar
No. No. No. No. No. No.

Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar

Feb. 1983

May 1983

Aug. 1983

Nov. 1983

0.3
1.0
3.0
5.0

0.3
1.0
3.0
5.0

0.3
1.0
3.0
5.0

0.3
1.0
3.0
5.0

21 3.02
20 3.17
21 3.25
21 3.35

16 2.45
17 2.41
20 2.53
17 2.39

31 3.33
33 3.68
35 3.74
36 3.35

10 2.43
13 2.91
11 2.66
10 2.22

24 3.26 23 3.33 21 3.39 21 3.29 21 3.09 23 3.35
22 2.98 23 3.05 17 2.73 21 3.28 23 3.35 21 3.14
21 2.96 21 2.67 25 3.47 20 3.10 20 3.40 18 3.39
22 2.98 21 3.38 21 2.90 20 3.37 21 3.43 19 2.97

16 2.63 26 2.63 32 2.64 31 2.66 33 3.21 30 3.17
19 2.73 25 2.47 28 2.82 34 2.91 29 3.01 35 3.03
18 2.48 27 2.60 31 2.68 30 2.72 32 2.88 34 2.82
17 2.62 28 2.85 28 2.77 30 2.83 30 2.57 35 2.75

36 3.24 38 2.94 36 3.09 32 2.83 35 2.83 38 2.33
25 2.75 34 3.05 37 2.88 38 2.59 34 2.10 38 2.40
24 3.18 35 2.94 34 2.84 36 2.90 38 3.39 36 2.27
32 2.92 37 3.38 37. 2.93 37 2.80 32 3.15 39 2.35

11 2.21 21 3.17 12 2.34 14 1.84 16 2.07 16 3.15
14 2.85 15 2.59 16 2.99 14 2.32 15 2.33 14 2.65
14 2.74 11 2.18 14 1.96 13 2.39 15 2.89 18 3.10
15 3.02 15 2.48 15 2.85 15 2.99 12 2.25 18 2.96

Appendix 5-C. (Continued) 

Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

No • No • No • No • No • No • No • 
Date Depth(m) Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar 

Feb. 1983 0.3 21 3.02 24 3.26 23 3.33 21 3.39 21 3.29 21 3.09 23 3.35 
1.0 20 3.17 22 2.98 23 3.05 17 2.73 21 3.28 23 3.35 21 3.14 
3.0 21 3.25 21 2.96 21 2.67 25 3.47 20 3.10 20 3.40 18 3.39 
5.0 21 3.35 22 2.98 21 3.38 21 2.90 20 3.37 21 3.43 19 2.97 

~ 
~ May 1983 0.3 16 2.45 16 2.63 26 2.63 32 2.64 31 2.66 33 3.21 30 3.17 
~ 1.0 17 2.41 19 2.73 25 2.47 28 2.82. 34 2.91 29 3.01 35 3.03 

3.0 20 2.53 18 2.48 27 2.60 31 2.68 30 2.72 32 2.88 34 2.82 
5.0 17 2.39 17 2.62 28 2.85 28 2.77 30 2.83 30 2.57 35 2.75 

Aug. 1983 0.3 31 3.33 36 3.24 38 2.94 36 3.09 32 2.83 35 2.83 38 2.33 
1.0 33 3.68 25 2.75 34 3.05 37 2.88 38 2.59 34 2.10 38 2.40 
3.0 35 3.74 24 3.18 35 2.94 34 2.84 36 2.90 38 3.39 36 2.27 
5.0 36 3.35 32 2.92 37 3.38 37. 2.93 37 2.80 32 3.15 39 2.35 

Nov. 1983 0.3 10 2.43 11 2.21 21 3.17 12 2.34 14 1.84 16 2.07 16 3.15 
1.0 13 2.91 14 2.85 15 2.59 16 2.99 14 2.32 15 2.33 14 2.65 
3.0 11 2.66 14 2.74 11 2.18 14 1.96 13 2.39 15 2.89 18 3.10 
5.0 10 2.22 15 3.02 15 2.48 15 2.85 15 2.99 12 2.25 18 2.96 



Appendix 5-C. (Continued)

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

No.
Depth(m) Taxa Dbar

No. No. No. No. No. No.
Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa DbarDate

Feb. 1984

%ay 1984

Aug. 1984

I-h

0.3
1.0
3.0
5.0

0.3
1.0
3.0
5.0

0.3
1.0
3.0
5.0

0.3
1.0
3.0
5.0

21 3.14
27 3.45
27 3.26
36 3.69

13 2.21
12 1.98
14 2.45
11 1.42

39 3.52
37 3.42
39 3.63
35 3.40

14 2.56
12 2.73
15 2.75
11 2.40

33 3.62 27 3.11 36 3.78 34 3.42 36 3.62 34 3.90
32 3.73 32 3.35 36 3.89 41 3.82 32 3.53 34 3.68
31 3.42 30 3.21 32 3.58 34 4.01 38 3.94 35 3.81
30 3.36 37 3.62 29 3.23 39 3.80 29 3.75 40 4.01

10 1.69 16 1.88 12 1.24 17 1.30 15 0.92 13 1.62
12 0.97 15 2.25 14 1.49 12 0.95 14 1.58 14 1.49
10 0.75 14 1.82 9 0.67 12 1.25 11 0.70 18 1.94
11 1.07 15 2.16 10 1.25 11 1.46 11 0.88 16 1.91

37 3.69 37 2.90 40 2.72 39 2.90 36 2.85 32 2.58
38 3.40 40 2.89 42 3.07 38 2.87 42 3.12 33 3.07
41 3.31 32 3.08 38 2.88 39 2.85 40 3.04 37 3.12
43 3.53 37 3.21 41 2.86 43 2.88 32 2.97 43 3.21

13 2.52 19 3.16 11 2.32 14 2.59 15 2.75 14 2.43
9 1.91 19 1.53 10 2.29 13 2.90 15 2.46 14 2.50

11 2.26 14 2.43 13 2.66 12 2.38 11 2.34 13 2.40
14 2.93 13 2.61 14 2.68 12 2.25 13 2.35 13 2.27

Nov. 1984

Appendix 5-C. (Continued) 

Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

No. No. No. No. No. No. No. 
Date Depth(m) Taxa Dbar Taxa Dhar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar 

Feb. 1984 0.3 21 3.14 33 3.62 27 3.11 36 3.78 34 3.42 36 3.62 34 3.90 
1.0 27 3.45 32 3.73 32 3.35 36 3.89 41 3.82 32 3.53 34 3.68 
3.0 27 3.26 31 3.42 30 3.21 32 3.58 34 4.01 38 3.94 35 3.81 
5.0 36 3.69 30 3.36 37 3.62 29 3.23 39 3.80 29 3.75 40 4.01 

~Iay 1984 0.3 13 2.21 10 1.69 16 1.88 12 1.24 17 1.30 IS 0.92 13 1.62 .... 1.0 12 1.98 12 0.97 15 2.25 14 1.49 12 0.95 14 1.58 14 1.49 
~ 3.0 14 2.45 10 0.75 14 1.82 9 0.67 12 1.25 11 0.70 18 1.94 tc S.O 11 1.42 11 1.07 15 2.16 10 1.25 11 1.46 11 0.88 16 1.91 

Aug. 1984 0.3 39 3.52 37 3.69 37 2.90 40 2.72 39 2.90 36 2.85 32 2.58 
1.0 37 3.42 38 3.40 40 2.89 42 3.07 38 2.87 42 3.12 33 3.07 
3.0 39 3.63 41 3.31 32 3.08 38 2.88 39 2.85 40 3.04 37 3.12 
5.0 35 3.40 43 3.53 37 3.21 41 2.86 43 2.88 32 2.97 43 3.21 

Nov. 1984 0.3 14 2.56 13 2.52 19 3.16 11 2.32 14 2.59 15 2.75 14 2.43 
1.0 12 2.73 9 1.91 19 1.53 10 2.29 13 2.90 15 2.46 14 2.50 
3.0 15 2.75 11 2.26 14 2.43 13 2.66 12 2.38 11 2.34 13 2.40 
5.0 11 2.40 14 2.93 13 2.61 14 2.68 12 2.25 13 2.35 13 2.27 



Appendix 5-C. (Continued)

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

Date

Feb. 1985

May 1985

Aug. 1985

Depth(m)

0.3
1.0
3.0
5.0

0.3
1.0
3.0
5.0

0.3
1.0
3.0
5.0

IA
FA

No.
Taxa Dbar

22 3.30
19 2.65
21 3.28
24 3.00

37 3.42
46 3.86
50 3.68
39 3.19

40 3.80
46 3.87
40 4.25
47 4.40

15 2.22
17 1.95
17 2.07
15 1.89

No. No. No. No. No. No.
Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar

21 2.98 17 2.70 19 2.29 18 2.67 14 2.38 22 3.14
21 3.06 18 3.05 17 2.56 17 2.41 16 2.46 18 3.05
18 2.77 20 2.78 17 2.37 14 2.20 19 2.76
19 3.22 19 2.70 17 2.25 17 2.79 16 2.02 21 2.83

37 3.77 32 3.68 28 3.01 35 3.47 29 3.10 32 2.24

39 3.59 26 3.68 25 2.76 23 2.75 24 2.96 28 2.09
41 3.95 29 3.47 29 3.26 30 3.25 22 2.65 28 2.12
39 3.90 24 3.36 28 3.23 22 3.05 28 2.81 29 2.19

48 3.43 51 3.93 57 3.91 52 3.86 54 3.21 55 3.74
48 3.78 51 3.93 58 3.93 53 4.06 57 3.61 54 3.43
40 3.72 53 3.97 56 3.85 53 4.04 58 3.76 59 3.62
40 3.69 51 4.05 55 3.54 56 3.69 56 3.55 58 3.34

14 1.96 25 2.58 24 3.08 23 2.91 26 2.92 21 2.50
16 2.33 18 2.31 20 2.67 20 2.89 25 3.01 21 2.86
15 2.16 20 2.35 22 2.79 23 2.82 22 3.17 23 2.77
16 2.46 16 2.34 20 2.83 21 2.91 23 3.00 23 3.19

Nov. 1985 0.3
1.0
3.0
5.0

Appendix 5-C. (Continued) 

Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

No. No. No. No. No. No. No. 
Date Deplh(m) Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar Taxa Dbar 

Feb. 1985 0.3 22 3.30 21 2.98 17 2.70 19 2.29 18 2.67 14 2.38 22 3.14 
1.0 19 2.65 21 3.06 18 3.05 17 2.56 17 2.41 16 2.46 18 3.05 
3.0 21 3.28 18 2.77 20 2.78 17 2.37 14 2.20 19 2.76 
5.0 24 3.00 19 3.22 19 2.70 17 2.25 17 2.79 16 2.02 21 2.83 

~ May 1985 0.3 37 3.42 37 3.77 32 3.68 28 3.01 35 3.47 29 3.10 32 2.24 
.... 1.0 46 3.86 39 3.59 26 3.68 25 2.76 23 2.75 24 2.96 28 2.09 
c..::l 3.0 50 3.68 41 3.95 29 3.47 29 3.26 30 3.25 22 2.65 28 2.12 

5.0 39 3.19 39 3.90 24 3.36 28 3.23 22 3.05 28 2.81 29 2.19 

Aug. 1985 0.3 40 3.80 48 3.43 51 3.93 57 3.91 52 3.86 54 3.21 55 3.74 
1.0 46 3.87 48 3.78 51 3.93 58 3.93 53 4.06 57 3.61 54 3.43 
3.0 40 4.25 40 3.72 53 3.97 56 3.85 53 4.04 58 3.76 59 3.62 
5.0 47 4.40 40 3.69 51 4.05 55 3.54 56 3.69 56 3.55 58 3.34 

Nov. 1985 0.3 15 2.22 14 1.96 25 2.58 24 3.08 23 2.91 26 2.92 21 2.50 
1.0 17 1.95 16 2.33 18 2.31 20 2.67 20 2.89 25 3.01 21 2.86 
3.0 17 2.07 15 2.16 20 2.35 22 2.79 23 2.82 22 3.17 23 2.77 
5.0 15 1.89 16 2.46 16 2.34 20 2.83 21 2.91 23 3.00 23 3.19 
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WATTS BAR NUCLEAR PLANT 
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Appendix 5-D. Total Phytoplankton Densities (No. x 100) at Each Sample Station
(Years, Quarters and Depths Combined) During Preoperational
Monitoring (1973-1977 and 1982-1985), Watts Bar Nuclear Plant

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

'-A

Chlorophyta
Acanthosphaera
Actinastrum
Ankistrodesmus
Arthrodesmus
Botryococcus
Bracteacoccus
Carteria
Characium
Chlamydomonas
Chlorella
Chlorococcum
Chlorogonium
Chodatella
Cladophora
Closteridium
Closteriopsis
Closterium
Coelastrum
Cosmarium
Crucigenia
Dactylococcus
Dictyosphaerium
Echinosphaerella
Elakatothrix
Euastrum
Eudorina

295 218 683 572 427 290 726
7959 5624 6702 8495 7900 7858 8978

18679 16522 17693 16563 17171 19549 32971
0 33 0 0 0 0 119

8287 1813 2138 4904" 5023 1816 6092
0 198 0 0 0 0 0

347 310 1723 489 496 408 340
27 36 0 36 0 0 66

16805 14838 22500 19762 20409 16076 25440
28409 79368 64510 44974 45492 52795 45804

623 263 343 768 636 1301 1899
95 344 2005 630 506 442 377

3261 2852 2524 3133 3267 2896 2953
1006 31 0 0 0 0 0

0 32 31 0 0 0 32
286 31 242 42 136 147 128

9 62 0 31 176 28 491
15251 17426 36572 27839 32243 26843 54652

282 104 156 268 235 93 315
11136 13190 13223 18329 15967 16675 23046

66 166 384 0 481 657 394
16756 14244 12553 10641 14356 14152 30245

41 0 0 0 10 0 0
501 258 594 1435 708 499 1484
291 193 422 564 293 241 510

2048 2436 3932 5348 7057 1723 6255

Appendix 5-0. Total Phytoplankton Densities (No. x 100) at Each Sample Station 
(Years, Quarters and Depths Combined) During Preoperational 
Monitoring (1973-1977 and 1982-1985). Watts Bar Nuclear Plant 

Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Chlorophyta 
Acanthosphaera 295 218 683 572 427 290 726 
Actinastrum 7959 5624 6702 8495 7900 7858 8978 
Ankistrodesmus 18679 16522 17693 16563 I7l71 19549 32971 
Arthrodesmus 0 33 0 0 0 0 119 
Botryococcus 8287 1813 2138 4904· 5023 1816 6092 
Bracteacoccus 0 198 0 0 0 0 0 ,.. 
Carte ria 347 310 1723 489 496 408 340 

I\) 
Characium 27 36 0 36 0 0 66 ,.. 
Chlamydomonas 16805 14838 22500 19762 20409 16076 25440 
Ch10rella 28409 79368 64510 44974 45492 52795 45804 
Ch1orococcum 623 263 343 768 636 1301 1899 
Ch1orogonium 95 344 2005 630 506 442 377 
Chodatella 3261 2852 2524 3133 3267 2896 2953 
Cladophora 1006 31 a a a 0 0 
C10steridium 0 32 31 a a 0 32 
Clos te riops is 286 31 242 42 136 147 128 
Closterium 9 62 0 31 176 28 491 
Coelastrum 15251 17426 36572 27839 32243 26843 54652 
Cosmarium 282 104 156 268 235 93 315 
Crucigenia 11136 13190 13223 18329 15967 16675 23046 
Dacty1ococcus 66 166 384 0 481 657 394 
Dictyosphaerium 16756 14244 12553 10641 14356 14152 30245 
Echinosphaerella 41 a 0 0 10 0 0 
Elakatothrix 501 258 594 1435 708 499 1484 
Euastrum 291 193 422 564 293 241 510 
Eudorina 2048 2436 3932 5348 7057 1723 6255 



Appendix 5-D. (Continued)

Franceia
Gloeoactinium
Gloeocystis
Golenkinia
Gonium
Hyalotheca
Kirchneriella
Micractinium
Micrasterias
Mougeotia
Oocystis
Pandorina
Pediastrum
Planktosphaeria
Platydorina

487 655 1449 1220 1081 671 1492
3001 4633 10628 7433 13600 8653 21607

97 62 263 0 0 526 0
6142 4829 10860 8878 9150 6691 11633
2892 8317 5454 5171 3899 2923 5289

187 0 0 0 0 0 0
11439 14942 23903 20886 14219 13045 29855
8379 5598 8863 9245 10133 11729 16661

32 0 64 32 64 0 32
419 646 490 1759 3104 2514 3697

4032 5068 6348 7097 6522 5362 15522
10394 7989 13585 15356 15326 14500 38645
14894 12810 16135 20685 18727 18018 27928
2428 2268 3427 4657 5356 4066 3983

0 0 0 1986 1052 0 2630

Appendix 5-D. (Continued) 

Franceia 487 655 1449 1220 1081 671 1492 
Gloeoactinium 3001 4633 10628 7433 13600 8653 21607 
Gloeocystis 97 62 263 0 0 526 0 
Go1enkinia 6142 4829 10860 8878 9150 6691 11633 
Gonium 2892 8317 5454 5171 3899 2923 5289 
Hyalotheca 187 0 0 0 0 0 0 
Kirchneriella 11439 14942 23903 20886 14219 13045 29855 
Micractinium 8379 5598 8863 9245 10133 11729 16661 
Micrasterias 32 0 64 32 64 0 32 
Mougeotia 419 646 490 1759 3104 2514 3697 
Oocystis 4032 5068 6348 7097 6522 5362 15522 
Pandorina 10394 7989 13585 15356 15326 14500 386115 
Pediastrurn 14894 12810 16135 20685 18727 18018 27928 
P1anktosphaeria 2428 2268 3427 4657 5356 4066 3983 
P1atydorina 0 0 0 1986 1052 0 2630 

.... 
l'J 
~~ 



Appendix 5-D. (Continued)

Pleodorina
Polyedriopsis
Protococcus
Pteromonas
Pyramimonas
Quadrigula
Scenedesmus
Schroederia
Selenastrum
Spermatozoopsis
Sphaerocystis
Spirogyra
Spondylosium
Staurastrum
Stigeoclonium
Tetradesmus
Tetraedron
Tetraspora
Tetrastrum
Treubaria
Trochiscia
Ulothrix

Chrysophyta
Achnanthes
Asterionella
Attheya
Caloneis
Chaetoceros
Cocconeis

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

0 0 1052 0 3156 1052 4207
21 0 0 0 0 0 0

2506 3991 2585 3146 3924 1495 4662
629 368 654 1057 771 856 782
159 0 1715 0 93 0 0
244 500 519 189 822 299 846

81703 77107 131022 118094 113497 117868 156254
2574 4086 3664 3127 3706 2673 7511

32 125 0 603 0 0 0
0 0 9 0 0 0 0

32 572 961 826 394 295 1544
0 0 0 0 0 114 0

50 222 1147 724 294 184 222
713 1045 1314 2064 2509 2522 3578

0 286 0 95 127 32 0
0 0 0 0 131 0 0

3022 4843 13728 8165 8375 6312 15629
657 657 723 263 1446 1052 1052
470 611 1046 2806 1814 854 2165

1590 998 2537 2731 2403 1896 3990
1620 918 886 1650 569 826 953
657 6015 3977 2137 2352 2519 920

5031 4961 8266 9195 8032 6352 13673
31254 33500 39723 45652 57640 57183 61052

1121 780 270 446 301 508 394
0 0 0 1089 322 0 0

11560 14176 15635 15987 16301 16024 20127
706 589 161 472 339 431 2372

Appendix 5-0. (Continued) 

Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

P1eodorina 0 0 1052 0 3156 1052 4207 
Pol:ledrio[:!sis 21 0 0 0 0 0 0 
Protococcus 2506 3991 2585 3146 3924 1495 4662 
Pteromonas 629 368 654 1057 771 856 782 
P:lramimonas 159 0 1715 0 93 0 0 
Quadrigu1a 244 500 519 189 822 299 846 
Scenedesmus 81703 77107 131022 118094 113497 117868 156254 
Schroederia 2.574 4086 3664 312.7 3706 2673 7511 
Se1enastrwn 32 125 0 603 0 0 0 .. Spermatozoo[:!sis 0 0 9 0 0 0 0 

~ Sphaeroc:lstis 3Z 572 961 826 394 295 1544 .. S[:!irogrra 0 0 0 a 0 114 a - SpondJ!1osiwn 50 222 1147 724 294 184 222 
Staurastrwn 713 1045 1314 2064 2509 2522 3578 
SHgeoclonium a 286 0 95 127 32 0 
Tetradesmus 0 a a 0 131 0 0 
Tetraedron 3022 4843 13728 8165 8375 6312 15629 
Tetraspora 657 657 723 263 1446 1052 1052 
Tetrastrum 470 611 1046 2806 1814 854 2165 
Treubaria 1590 998 2537 2731 2403 1896 3990 
Trochiscia 1620 918 886 1650 569 826 953 
U10thrix 657 6015 3977 2137 2352 2519 920 

Chrysophyta 
Achnanthes 5031 4961 8266 9195 8032 6352 13673 
Asterione11a 31254 33500 39723 45652 57640 57183 61052 
Attheya lll1 780 270 446 301 508 394 
Ca10neis 0 a 0 1089 322 0 0 
Chaetoceros 11560 14176 15635 15987 16301 16024 20127 
Cocconeis 706 589 161 472 339 431 2372 



Appendix 5-D. (Continued)

Cyclotella
Cymatopleura
Cymbella
Diatoma
Dichotomococcus
Dinobryon
Eunotia
Fragilaria
Gomphonema
Gyrosigma
Mallomonas
Melosira
Meridion

10522 11638 17059 19317 20286 20194 32075
0 0 0 10 0 21 0

1162 884 1043 1043 728 947 863
406 176 333 455 446 344 304

0 0 0 31 0 0 0
28097 35239 12485 12249 13959 10616 15485

206 1479 1348 1381 2400 1748 460
6130 26629 25999 45271 36679 46542 124251
426 144 132 218 156 309 292

40 31 42 10 10 64 21
17079 651 518 225 525 532 14957

301148 356166 410871 526966 536807 524779 542789
259 0 21 0 0 0 0

Appendix 5-D. (Continued) 

C~c1otella 10522 11638 17059 19317 20286 20194 32075 
C~matoE1eura 0 0 0 10 0 21 0 
C~mbella 1162 884 1043 1043 728 947 863 
Diatoma 406 176 333 455 446 344 304 
Dichotomococcus 0 0 0 31 0 0 0 
Dinobr~on 28097 35239 12485 12249 13959 10616 15485 
Eunotia 206 1479 1348 1381 2400 1748 460 
Fragilaria 6130 26629 25999 45271 36679 46542 124251 
GomEhonema 426 144 132 218 156 309 292 
G,lrosigma 40 31 42 10 10 64 21 
Ma11omonas 17079 651 518 225 525 532 14957 
Melosira 301148 356166 410871 526966 536807 524779 542789 
Meridion 259 0 21 0 0 0 0 



Appendix 5-D. (Continued)

€Ib

Navicula
Nitzschia
Ophiocytium
Pinnularia
Pleurosigma
Rhizosolenia
Rhoicosphenia
Stephanodiscus
Surirella
Synedra
Synura
Tabellaria

Cryptophyta
Chroomonas
Cryptomonas

Cyanophyta
Anabaena
Anabaenopsis
Anacystis
Aphanizomenon
Aphanocapsa
Aphanothece
Calothrix
Chroococcus
Coelosphaerium

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

4419 4271 3969 3267 3566 3555 2787
2310 882 1377 1286 1230 1996 1224

9 0 0 0 18 0 64
0 33 0 66 0 0 0
0 0 33 10 33 0 109

2491 2701 4336 6263 5498 4486 7772
54 695 216 0 43 66 86

21872 25457 20476 18984 23363 22754 28560
1104 163 230 248 426 197 164

34702 33961 64452 75030 76663 73682 105559
2531 4660 3869 3872 3885 4149 5145
1406 1369 1307 1625 1945 626 1464

25623 15345 11498 11357 10398 11047 17566
12451 11878 9625 11841 11377 11286 17374

2001 3800 4717 5218 13528 5954 21277
0 2728 218 10052 0 156 0

176754 192306 225153 244471 335882 264901 363147
0 799 64 32 0 0 2521

7227 178 3714 1071 3390 2697 5409
984 589 1153 2962 1760 1884 9193
97 0 0 0 0 0 0

4448 4290 9525 6580 5978 3171 30837
1048 0 0 0 0 0 0

Appendix 5-D. (Continued) 

Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Navicula 4419 4271 3969 3267 3566 3555 2787 
Nitzschia 2310 882 1377 1286 1230 1996 1224 
Ophiocytium 9 0 0 0 18 0 64 
Pinnularia 0 33 0 66 0 0 0 
Pleurosigma 0 0 33 10 33 0 109 
Rhizoso1enia 2491 2701 4336 6263 5498 4486 7772 
Rhoicosphenia 54 695 216 0 43 66 86 
Stephanodiscus 21872 25457 20476 18984 23363 22754 28560 
Surirella 1104 163 230 248 426 197 164 
Synedra 34702 33961 64452 75030 76663 73682 105559 
Synura 2531 4660 3869 3872 3885 4149 5145 

1..6 
~ 

Tabellaria 1406 1369 1307 1625 1945 626 1464 
CJl 

Cryptophyta 
Chroomonas 25623 15345 11498 11357 10398 11047 17566 
Cryptomonas 12451 11878 9625 11841 11377 11286 17374 

Cyanophyta 
Anabaena 2001 3800 4717 5218 13528 5954 21277 
Anabaenopsis 0 2728 218 10052 0 156 0 
Anacystis 176754 192306 225153 244471 335882 264901 363147 
Aphanizomenon 0 799 64 32 0 0 2521 
Aphanocapsa 7227 178 3714 1071 3390 2697 5409 
Aphanothece 984 589 1153 2962 1760 1884 9193 
Calothrix 97 0 0 0 0 0 0 
Chroococcus 4448 4290 9525 6580 5978 3171 30837 
Coelosphaerium 1048 0 0 0 0 0 0 



Appendix 5-D. (Continued)

Cylindrospermum
Dactylococcopsis
Eucapsis
Gloeothece
Gomphosphaeria
Lyngbya
Merismopedia
Microcystis
Oscillatoria
Oscillatoria (spiral)
Phormidium
Raphidiopsis

64 0 0 164 493 164 460
16423 20303 24267 29902 35793 33116 39903

3235 0 16800 0 1052 156 1249
1391 0 405 1886 7670 2217 42644

0 0 526 0 0 0 1052
5570 16578 30719 34805 36904 51776 79785

97803 64213 121221 120077 123003 101367 168697
0 0 0 986 8448 8316 8743

192299 160533 180268 275418 235622 258834 485697
0 2490 0 31 446 187 31

197 2860 4635 5827 9269 7889 8645
29707 56646 201477 381487 371854 251744 1081E3

I-&
13O

Appendix 5-D. (Continued) 

Cl;:lindros:eermum 64 0 0 164 493 164 460 
Dactl;:1ocoCC02sis 16423 20303 24267 29902 35793 33116 39903 
Euca2sis 32.35 0 16800 0 1052 156 1249 
Gloeothece 1391 0 405 1886 7670 22.17 42644 
Gomphosphaeria 0 0 526 0 0 0 1052 
Ll::!!gbl!:a 5570 16578 30719 34805 36904 51776 79785 
MerismoEedia 97803 64213 121221 120077 123003 101367 168697 
Microcl;:stis 0 0 0 986 8448 8316 8743 
Oscilla toria 192299 160533 180268 275418 235622 258834 485697 
Osc ilIa toria (spiral) 0 2490 0 31 446 187 31 
Phormidium 197 2860 4635 5827 9269 7889 8645 
Raphidiopsis 29707 56646 201477 381487 371854 251744 1081E3 



Appendix 5-D. (Continued)

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

Euglenophyta
Cryptoglena
Euglena
Phacus
Trachelomonas

Pyrrophyta
Ceratium
Glenodinium
Gymnodinium
Peridinium

253 358 337 388 568 137 623
7468 3581 6934 7744 6523 9107 13241

41 52 165 554 483 437 267
6026 3807 6445 8086 8229 6968 14037

270 598 625 1040 808 813 2740
1453 968 1879 1305 1389 1216 2472

763 674 683 919 920 761 2026
398 208 304 549 652 713 5380

Appendix 5-D. (Continued) 

Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Eug1enophyta 
Cryptoglena 253 358 337 388 568 137 623 
Euglena 7468 3581 6934 7744 6523 9107 13241 
Phacus 41 52 165 554 483 437 267 
Trachelomonas 6026 3807 6445 8086 8229 6968 14037 

~ Pyrrophyta 
~ Ceratium 270 598 625 1040 808 813 2740 
~ G1enodinium 1453 968 1879 1305 1389 1216 2472 

Gymnodinium 763 674 683 919 920 761 2026 
Peridinium 398 208 304 549 652 713 5380 



Appendix 5-0. (Continued)

Echinosphaerella
Elakatothrix
Euastrum
Euaorina
Franceia
Gloeoactinium
Gloeocystis
Golenkinia
Gonium
Hyalotheca
Ki rchneriella
Micractinium
Micrasterias
Mougeotia
Oocystis

0 0 0 0 0 0 0 0 0 0 0 10 0 0
0 0 0 0 0 0 0 115 0 0 0 0 0 21
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 996 0 0 0 0 0 0
0 31 0 73 0 10 21 94 83 31 10 10 62 125
0 0 41 0 0 0 0 105 0 0 0 0 0 0
0 0 0 0 0 0 0 0 62 0 0 0 263 0

1742 1256 2832 3022 1124 1501 1166 1051 .569 323 135 372 114 325
0 0 0 41 0 0 31 819 6131 1774 363 415 0 581
0 0 0 0 0 0 0 0. 0 0 0 0 0 0

83 342 583 192 355 76 446 3348 2400 547 426 146 547 2295
465 1028 948 . 550 747 1960 2200 2831 1473 .. 218 602 581 1380 3797

0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 329 0 434 0 0 0 0 0 0 0 0 0' 0

381 816 709 868 699 484 1048 725 740 296 753 432 640 2281

l,,a

co

J.ppendix 5-0. (Continued) 

Echinosphaerel1a 0 0 0 0 0 0 0 0 0 0 0 10 0 0 
Eiakatothrix 0 0 0 0 0 0 0 115 0 0 0 0 0 21 
EiJastrum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Eullor;na 0 0 0 0 0 0 0 996 . 0 0 0 0 . 0 0 
Franceia 0 31 0 73 0 10 21 94 83 31 10 10 62 125 
Gl0Eoactinium 0 0 41 0 0 0 0 105 0 0 0 0 0 0 
Gl oeoe ys t is 0 0 0 0 0 0 0 0 62 0 ·0 0 263 0 
Goienk;nia 1742 1256 2832 3022 1124 1501 1166 1051 ,569 323 135 372 114 325 
Gonium 0 0 0 41 0 0 31 819 6131 1774 363 415 0 581 
Hyalotheca 0 . 0 0 0 0 0 '0 0 0 0 0 0 0 0 
Ki rchneri ella 83 342 583 192 355 . 76 446 3348 2400 547 426 146 547 2295 
Hicractinium 465 1028 948 550 747 1960 2200 2831 1473 218 602 581 1380 3797 
H;crasterias 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Hougeotia 0 329 0 434 0 0 0 0 0 0 0 0 0 0 
Oocysds 381 816 709 868 699 484 1048 725 740 296. 753 432 640 2281 



Appendix 5-D. (Continued)

Feb. May

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1
496.5 506.6 518.0 527.4 528.0 529.5 532.1

Q3

Pandorina

Pediastrum

Planktosphaeria

Platydorina

Pleodorina

Pol yedri opsis

Protococcus
Pteromonas

Pyramimonas

Quadrigula

Scenedesmus

Schroederia

Selenastrum

Spermatozoopsis

Sphaerocystis

Spirogyra

Spondylosium

Staurastrum

Stigeoclonium

Tetradesmus

Tetraedron

Tetraspora

Tetrastrum

Treubaria

Trochiscia

Ulothrix

571 0 0 166 510 0 263

0 0 0 0 0 789 0
131 460 296 131 329 296 329

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 1432 0 0
43 0 0 66 0 83 0
0 0 0 0 0 0 0

131 259 329 0 394 263 197

3359 3796 2672 1656 2061 4272 3320

721 431 867 498 757 228 782

o 0 0 0 0 0 0

0 0 0 0 0 0 0
0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

21 0 0 31 62 52 104

0 0 0 0 0 0 0

0 0 0 0 131 0 0

0 0 0 0 0 0 0

0 526 131 0 263 263 0

0 41 297 470 332 290 581

142 0 0 31 41 93 85

0 156 220 124 0 0 0

0 6015 3977 21.37 1939 2465 920

4167 1735 1864 1841 1676 '841 9370

2775 830 332 332 49, 0 706

1183 66 164 164 164 0 131

0 0 0 0 0 0 0

0 0 0 0 0 0 0

21 0 0 0 0 0 0

1461 0 0 1994 0 0 280

232 62 0 0 10 0 10

159 0 0 0 0 0 0

0 125 0 62 125 0 0

24974 8356 8602 12242 14525 16,42 20475

892 1029 239 441 564 313 799

0 0 0 0 0 0 0

0 0 9 0 0 0 0

0 0 263 0 3,4 0 723

0 0 0 0 0 0 0

0 0 0 0 0 0 0

73 207 73 31 21 10 31

0 0 0 0 0 0 0

0 0 0 0 0 0 0

60 0 21 97 71 62 0

131 131 0 131 131 2tT- 526

168 36 166 41 '? 2E 160

282 240 105 137 242 73 218

540 0 0 0 0 0

657 0 0 0 G 54 0

AppendiK 5-0. (Continued) 

Feb. Hay 

Tennessee River Hile 

496.5 506.6 S\8.0 527.4 528.0 529.5 532.\ 
496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Pandorina 571 0 0 166 510 0 263 4167 1735 1864 1841 1676 :841 9370 

Pediastrum 0 0 0 0 0 789 0 2775 830 332 332 4~6 0 706 

Planktosphaeria 131 460 296 131 329 296 329 1183 66 164 164 16~ 0 131 

Platydori na 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Pleodorina 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Polyedriopsis 0 0 0 0 0 0 0 21 0 0 0 0 0 0 
~ Proto coccus 0 0 0 0 1432 0 0 1461 0 0 1994 0 0 ZeD 
~ 
c.:> Pteromonas 43 0 0 66 0 83 0 232 62 0 0 10 0 10 

Pyramimonas 0 0 0 0 0 0 0 159 0 0 0 0 0 0 

Quadrigula 131 259 329 0 394 263 197 0 125 0 62 125 0 0 

Scenedesmus 3359 3796 2672 1656 2061 4272 3320 24974 8356 8602 12242 14525 1 €,.;o2 20475 

Schroederi a 721 431 667 496 757 226 782 892 1029 239 441 56~ 3i3 799 

Selenastrum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Spermatozoops is 0 0 0 0 0 0 0 0 0 9 0 0 0 0 

Sphaerocystis 0 0 0 0 0 0 0 0 0 263 0 3;~ 0 723 

Spirogyra 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Spondylosium 0 0 0 0 0 0 0 0 0 0 0 Cr 0 0 

Staurastrum 21 0 0 31 62 52 104 73 207 73 31 2! 10 31 

Stigeoclonium 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tetradesmus 0 0 0 0 131 0 0 0 II 0 0 0 0 0 

Tetraedron 0 0 0 0 0 0 0 60 0 21 97 71 E.2 0 

Tetraspora 0 526 131 0 263 263 0 131 131 0 131 13i t€.~ 526 

Tetraslrum 0 41 297 470 332 290 581 168 36 166 41 ,-.. --c: ,,- 160 

Treubaria 142 0 0 31 41 93 85 282 240 105 137 2':, n 218 

Trochisc1a 0 156 220 124 0 0 0 540 0 0 0 ~ 0 0 

UlothriK 0 6015 3977 2137 1939 24&5 920 657 0 0 0 G :-
~~ 0 



Appendix 5-D. (Continued)

Chrysophyta
Achnanthes
Asterionella
Attheya
Caloneis
Chaetoceros
.Cocconeis
Cyclotella
Cymatopleura
Cymbella
Diatoma
Dichotomococcus

1185 559 135 353 220 124 83 735 943 280 348 224 276 290
23261 27748 30609 29539 37286 42788 31339 7678 5439 7862 13916 17298 12305 26197

0 0 0 10 0 0 0 .1079 612 .10 0 10 0 0
0 0 0 1089 322 0 0 0 0 0 0 .0 0 0

6496 11096 9618 10190 11236 10588 11723 2882 871 1940 2438 2023 2624 .4440
163 ,457 41 197 0 62 131 32 21 0 10 339 10 2168
718 1204 1623 661 1465 1026 432 1486 1696 801 937 795 1000 2473

0 .0 0 0 0 0 0 0 0 0 10 0 0 0
427 528 562 335 240 190 114 364 182 158 82 71 178 104
322 145 135 116 259 93 83 42 ,10 0 173 41 93 86

0 0 0 31 .0 0 0 "0 0 0 0 0 0 0

0

.:.ppendix 5-D. (Continued) 

Chrysophyta 
Achnanthes 1185 559 135 353 220 124 83 735 943 280 348 224 276 290 
Asteri onella 23261 27748 30609 29539 37286 42788 31339 7678 5439 7862 13916 17298 12305 26197 
Attheya 0 0 0 10 0 0 0 .1079 612 . 10 0 10 0 0 
Caloneis 0 0 0 1089 322 0 0 0 0 0 0 0 0 0 

Chaetoceros 6496 11096 9618 10190 11236 10588 11723 2882 871 1940 2438 2023 2624 4440 
.Coccone;s 163 457 41 ·197 0 62 131 32 21 0 10 339 10 2168 

. Cyclotella 718 1204 1623 661 1465 1026 432 1486 1696 801 937 795 1000 2473 
Cymatopleura 0 .0. 0 0 0 0 0 0 o. ·0 10 0 0 0 
Cymbella 427 528 562 335 240 190 114 364 182 158 82 71 178 104 
Diatoma 322 145 135 116 259 93 83 42 10 0 173 41 93 86 
Dichotomococcus 0 0 0 31 0 0 0 0 0 0 0 0 0 0 

c. 
o 



Appendix 5-0. (Continued)

Feb. May

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1
496.5 506.6 518.0 527.4 528.0 529.5 532.1

C..

Dinobryon

Eunotia

Fragilaria

Gomphonema

Gyrosigma

Hallomonas

Melosira

Meridion

Navicula

Nitzschia

Ophiocytium

Pinnularia

Pleurosigma

Rhizosolenia

Rhoicosphenia

Stephanodiscus

Surirella

Synedra

Synura

Tabellaria

6620 10809 8072 8271 9842 8079 11004 19743 23855 3201 1679 2597 1077 2609
0 66 0 0 33 0 0 0 1282 0 33 0 0 0

1224 8839 1852 4340 2723 2547 1929 2228 11462 14371 27902 20181 2=2;3 76790
301 62 93 156 137 197 187 116 21 9 0 9 70 0

31 0 0 0 0 0 0 0 0 42 0 0 33 0
16696 592 491 43 192 380 14737 338 33 0 66 66 0 33

175024 228613 193509 211482 227246 240167 125659 74757 70453 121567 183662 167591 240 a;50
0 0 0 0 0 0 0 259 0 0 0 0 0 0

1983 2920 1903 1346 2022 1245 1050 909 509 991 1127 453 4iC 295
656 33 74 33 0 152 73 575 307 149 339 244 7.1 202

0 0 0 0 0 0 10 0 0 0 0 0 0 0
0 33 0 66 0 0 0 0 0 0 0 0 0 0
0 0 0 0 33 0 0 0 0 33 10 0 0 99

223 207 104 114 259 176 405 1361 1026 240 166 83 126 529
33 592 164 0 43 66 33 0 0 31 0 0 0 33

15885 21429 11356 10406 14437 14821 17506 1706 1176 1637 2029 1994 2230 4603
1062 99 230 164 362 197 131 0 33 0 33 33 0 0
4716 6218 7424 5753 7436 6727 5888 10885 4386 4158 4253 5048 -576 5927
2510 4660 3589 3872 3579 4149 5145 21 0 0 0 10 0 0

799 1369 1121 1573 1234 550 705 0 0 187 52 580 758

Appendix 5-0. (Continued) 

Feb. May 

Tennessee River Mile 

496.5 506.6 518.0 527.4 526.0 529.5 532.1 
496.5 506.6 518.0 527.4 52B.O 52';.: 532.1 

Dinobryon 6620 10609 8072 8271 9842 8079 11004 19743 23855 3201 1679 2597 ~017 2609 
Eunotia 0 66 0 0 33 0 0 0 1282 0 33 0 0 0 
F'ragilaria 1224 8639 1852 4340 2723 2547 1929 2228 11462 14371 27902 20181 2:~~! 76790 
Gompnonema 301 62 93 156 137 197 167 116 21 9 0 g 70 0 

Gyrosigma 31 0 0 0 0 0 0 0 0 42 0 0 3~ 0 

~ Mallomonas 16696 592 491 43 192 360 14737 336 33 0 66 66 0 33 

C" Melosira 175024 228613 193509 211482 227246 240167 125659 74757 70453 121567 183662 167591 ie:£;Q ::':;~50 

~ Meridion 0 0 0 0 0 0 0 259 0 a 0 0 a 0 
Navicula 1963 2920 1903 1346 2022 1245 1050 909 509 991 1127 453 tZu a95 

Ni tzschi a 656 33 74 33 0 152 73 575 307 149 339 244 ~~ 202 
Ophiocytium 0 0 0 0 0 a 10 0 0 0 0 0 0 0 
Pinnuhria 0 33 0 66 0 0 0 0 0 0 0 0 0 0 
Pleurosigma 0 0 0 0 33 0 0 0 0 33 10 0 0 99 
Rhizosolenia 223 207 104 114 259 176 405 1361 1026 240 166 83 126 529 
Rhoicosphenia 33 592 164 0 43 66 33 0 0 31 0 0 0 33 
Stephanodiscus 15885 21429 11356 10406 14437 14821 17506 1706 1176 1637 2029 1994 2230 4603 
Sur; rel1 a 1062 99 230 164 ~~62 197 131 0 33 0 33 33 U 0 
Synedra 4716 6218 74211 5753 7436 6727 5686 10685 4366 4158 4253 5048 '::;5 5927 
Synura 2510 4660 3589 3872 3579 4149 5145 21 0 0 0 10 0 0 
Tabel1aria 799 1369 1121 1573 1234 550 705 0 0 187 52 580 -. 758 



Appendix 5-D. (Continued)

Cryptophyta

Chroomonas
Cryptomonas

Cryptophyta

Cyanophyta

Anabaena

Anabaenopsis

Anacystis

Aphanizomenon

Aphanocapsa

Aphanothece

Calothrix

Chroococcus

Coelosphaerium

Cyanophyta

Cyl i ndrospermum

1037 1546 1535 2002 1981 1421 3309 22313 11517 6526 4753 3694 4632 7372
1328 1380 1183 2313 2645 2002 2822 8793 8201 4523 3975 2575 4599 7694

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 329 164 0 0 0 0 71 0 0 0 0 0 353
0 0 0 0 .0 0 0 0 0 218 0 0 0 0

2118 7115 9790 3649 6499 4865 8906 32559 10034 11612 15845 23351 21247 39604
0 0 0 0 0 0 0 0 799 0 0 0 0 0
0 0 0 0 0 0 0 5461 0 857 0 0 0 268
0 0 0 0 0 0 0 794 589 1153 788 363 1037 3838
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 610 128 119 0 0 0 41
0 0 0 0 0 0 0 1048 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 164 394 164 362 64 0 0 0 99 0 0

C.

Apper.d i x 5-0 . (Continued) 

. Cryptophyta 
Chroomonas 1037 1546 1535 2002 1981 1421 3309 22313 11517 6526 4753 3694 11632 7372 
Cryptomonas 1328 1380 1183 2313 2645 2002 2822 8793 8201 4523 3975 2575 4599 7694 
Cryptophyta 0 0 0 0 0 0 0 0 0 0 0 D 0 0 

Cyanophyta 
Anabaena 0 329 164 0 0 0 0 71 0 0 0 0 0 353 
Anabaenopsis 0 0 0 0 .0 0 0 0 0 218 0 0 0 0 
Anacystis 2116 7115 9790 3649 6499 4865 8906 32559 10034 11612 15845 23351 21247 39604 
Aphanizomenon 0 0 0 0 0 0 0 0 799 0 0 0 0 0 
Aphanocapsa 0 0 0 0 0 0 0 5461 0 857 0 0 0 268 
Aphanothece 0 0 0 0 0 0 0 794 589 1153 788 363 1037 3838 
Calothrix 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Chroococcus 0 0 0 0 0 0 0 610 126 119 0 0 0 41 . 
Coe 1 osphaeri IJm 0 0 0 0 0 0 0 1048 0 0 0 0 0 0 
Cyanophyta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

~ Cy1 ; ndrospermum 0 0 0 164 394 164 362 64 0 0 0 99 0 0 , . 
l'') 



Appendix 5-0. (Continued)

Feb. May

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1
496.5 506.6 518.0 527.4 528.0 529.5 532.1

PA
C.ý

Dactylococcopsis
Eucapsis

Gloeothece

Gomphosphaeria
Lyngbya

Herismopedia

Microcystis

Oscillatoria

Oscillatoria (spiral)

Phormidium

Raphidiopsis

Euglenophyta

Cryptoglena

Euglena

Eugienophyta

Phacus

Trachelomonas

5403 11767 9729 9222 9085 7392 11089 6962 2099 4239 4919 6410 6367 6972
0 0 0 0 0 156 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

31)5 249 290 332 484 339 256 5323 3350 3615 3193 3758 3410 7935
0 0 0 0 0 0 0 0 0 0 0 0 0 0

68536 30365 21340 18867 17666 7314 18008 63240 41585 34883 41338 36726 38619 142270
0 0 0 31 0 187 31 0 2490 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 .0 0 0 0 0 0 0 0 0

52 52 73 93 156 10 41 0 31 10 0 0 0 0
3337 1306 2193 4010 3023 3506 3284 1251 738 624 456 425 469 4313

0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 66 66 0 0 0 0 0 0 31

2882 979 1671 1794 2012 1621 1569 1650 1243 564 1098 891 981 1821

Appendix 5-0. (Continued) 

feb. May 

Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 
496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Dactylococcopsis 5403 11767 9729 9222 9085 7392 11089 6962 2099 4239 4919 64\0 6367 6972 
Eucapsis 0 0 0 0 0 156 0 0 0 0 0 0 0 0 
Gloeothece 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Gomphosphaeria 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Lyngbya 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

~ Merismopedia 3115 249 290 332 484 339 256 5323 3350 3615 3193 3758 3410 7935 
C" Microcystis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ... ..... 

Oscillatoria 68536 30365 21340 18867 17666 7314 18008 63240 41585 34883 41338 36726 38619 i42270 
Oscillatoria (spiral) 0 0 0 31 0 187 31 0 2490 0 0 0 0 0 
Phormidium 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Raphidiopsis 0 0 0 0 0 .0 0 0 0 0 0 0 0 0 

Eugl enophyta 
Cryptoglena 52 52 73 93 156 10 41 0 31 10 0 0 0 0 
Euglena 3337 1306 2193 4010 3023 3506 3284 1251 738 624 456 425 469 4313 
Euglenophytil 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Phacus 0 0 0 0 0 66 66 0 0 0 0 0 0 31 
Trachelomonas 2882 979 1671 1794 2012 1621 1569 1650 1243 564 1098 891 Sal 1621 



Appendix 5-0. (Continued)

Pyrrophyta

Ceratium

Glenodinium

Gymnodinium

Peridinium

Pyrrophyta

0 0 0 0 0 0 0
330 297 192 265 299 62 605

0 152 150 99 128 97 93
0- 0 0 0 0 0 0

o 0 0 0 0 0 0

52 52 21 124 31 52 83
197 135. 145 145 145 218 496

566 356 145 52 156 176 325
138 96 39 9 10 10 37

0 0 0 0 0 0 0

C'.
P;6

Append ix 5-0. (Continued) 

Pyrrophyt.a 
Ceratium 0 0 0 0 0 0 0 52 52 21 124 31 52 83 
Glenod;n;ulII 330 297 192 265 299 62 605 197 135· 145 145 145 218 496 
Gymnodinium 0 152 150 99 128 97 93 566 356 145 S2 156 176 325 
Peridinium 0 0 0 0 0 0 0 138 96 39 9 10 10 37 
Pyrrophyta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 



Appendix 5-D. (Continued)

Echinosphaerella
El akatothrix
Euastrum

.Eudorina
Franceia
Gloeoactinium
Gloeocystis
Golenkinia
Gonium
Hyalotheca
Kirchneriella
Mi cracti nium
Hicrasterias
Hougeotia
Oocystis

41 0 0 0 0 0 0
386 258 594 1172 708 499 1332
28 184 405 503 273 222 445

1052 2436 3932 5348 7057 1723 6255

384 541 1407 1087 1039 571 1306

2896 4633 10364 7433 12578 8653 21607

97 0 263 0 0 263 0
3053 2778 7198 4812 6694 4729 9309

2073 2103 3627 4621 3283 2342 4677

187 0 0 0 0 0 0
7473 11103 21268 18090 11619 11731 21514

4734 2584 7393 7645 8578 7936 9837

32 0 64 32 64 0 32

419 318 490 1230 3104 2482 3538

2821 3414 5092 4823 5069 4074 11777

0 0 a 0 0 0 0

0 0 0 263 0 0 131
263 9 18 61 21 19 66

0 0. 0 0 0 0 0
9 0 10 51 32 27 41
0 0 222 0 1023 0 0
0 0 0 0 0 0 0

296 226 507 910 959 347 833
0 83 54 145 202 581 0
0 0 0 0 0 0 0

535 1097 1505 2178 2100 691 5601
349 514 304 449 228 453 827

0 0 0 0 0 0 0
0 0 0 95 0 32 159

105 97 251 653 322 163 417

M-°.... 
C·, 
G') 

Appendix 5-0. (Continued) 

£chinosphaerella 
El akatothrix 
Euastrum 
Eudorina 
franceia 
Gloeoactinium 
Gloeocystis 
Golenkinia 
Gonium 
Hyalotheca 
Ki rchneriel1a 
Micraclinium 
Hicrasterias 
HougeoUa 
Oocystis 

41 0 
386 258 
28 184 

1052 2436 
384 541 

2896 4633 
97 0 

3053 2778 
2073 2103 

J67 0 
7413 11103 
4734 2584 

32 0 
419 318 

2821 3414 

0 0 0 
594 1172 708 
405 503 273 

3932 5348 7057 
1407 1067 1039 

10364 7433 12576 
26$ 0 0 

7198 4812 6694 
3627 4621 3283 

0 0 0 
2126B 18090 11619 

7393 7645 8578 
64 32 64 

490 1230 3104 
5092 4823 5069 

0 0 0 0 0 0 0 0 0 
499 1332 0 0 0 263 0 0 131 

222 445 263 9 18 61 21 19 66 
1723 6255 0 o· 0 0 0 0 0 
571 1306 9 0 10 51 32 27 41 

8653 21607 0 ·0 222 0 1023 0 0 
263 0 0 0 0 0 0 0 0 

11729 9309 296 226 507 910 95~ 347 833 
2342 4677 0 83 54 145 202 581 0 

0 0 0 0 0 0 v 0 0 
11731 21514 535 1097 1505 2J78 2100 691 5601 
7936 9637 349 514 304 449 228 453 827 

0 32 0 0 0 0 0 0 0 
2482 3538 0 0 0 95 0 32 159 
4074 11777 105 97 251 653 322 163 417 



Appendix 5-0. (Continued)

Aug. Nov.

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1
496.5 506.6 518.0 527.4 528.0 529.5 532.1

C..
(i1

Chlorophyta

Acanthosphaera

Actinastrum

Ankistrodesmus

Arthrodesmus

Botryococcus

Bracteacoccus

Carteria

Characium

Chlamydomonas

Chlorella

Chlorococcum

Chlorogonium

Chodatella

Cladophora

Closteridium

Closteriopsis

Closterium

Coelastrum

Cosmarium

Crucigenia

Dactylococcus

Dictyosphaerium

198 218 590 510 427 290 726

2323 1855 4231 5455 5333 4966 6560

2989 3019 3891 2675 2404 3319 7391

0 0 0 0 0 0 21

8287 1813 1567 4904 5023 1816 4722

0 166 0 0 0 0 0

263 191 1683 413 476 335 254

18 0 0 18 0 0 0
5194 4736 15649 10689 10405 8326 12598

7592 7599 25122 10023 9122 12505 9867

540 0 280 312 263 0 561

95 219 1849 599 444 442 377

1601 1709 1495 2045 1782 1681 1991

997 31 0 0 0 0 0

0 0 0 0 0 0 0

223 31 148 42 42 126 85
9 31 0 31 143 28 449

11488 16632 35121 24922 28070 24329 49088

84 104 156 268 104 83 304

6827 10878 11382 14760 12278 14096 18560

0 166 187 0 0 0 0

5428 6398 6428 5137 6878 78A5 22565

0 0 0 0 0 0 0
74 105 614 1396 1576 848 1069

1650 2118 3827 6483 5982 8299 7343
0 33 0 0 0 0 99
0 0 0 0 0 0 0
0 32 0 0 0 0 0
0 99 9 66 0 0 66
9 0 0 0 0 0 0

3328 1498 1414 2381 2470 2616 5396
2189 2049 2950 5301 5278 4131 6171

0 0 0 0 .0 0 0
0 0 0 0 0 0 0

372 373 500 431 471 324 494
0 0 0 0 0 0 0
0 32 0 0 0 0 32

32 0 32 0 32 0 0
0 0 0 0 0 0 9

655 141 691 1741 1137 1041 226
32 0 0 0 0 10 0

607 300 358 2120 1677 1048 1779
0 0 197 0 263 657 131

453 623 1250 1000 2368 1789 2738

Appendix 5-0.- (Continued) 

Aug. Nov. 

Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 
496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Chlorophyta 
Acanthosphaera 198 218 590 510 427 290 726 0 0 0 0 0 0 0 

Actinastrum 2323 \855 4231 5455 5333 4966 6560 74 105 614 1396 1576 848 1069 
Ankistrodesmus 2989 3019 3891 2675 2404 3319 7391 1650 2118 3827 6483 5982 8299 7343 
Arthrodesmus 0 0 0 0 0 0 21 0 33 0 0 0 0 99 

~ Botryococcus 8287 1813 1567 4904 5023 \816 4722 0 0 0 0 0 0 0 

'" (/1 Bracteacoccus 0 166 0 0 0 0 0 0 32 0 0 0 0 0 

Carteria 263 191 1683 413 476 335 254 0 99 9 66 0 0 66 
Characium 18 0 0 18 0 0 0 9 0 0 0 0 0 0 
Chlamydomonas 5194 4736 15649 10689 10405 8326 12598 3328 1498 1414 2381 2470 2616 5396 
ChI orell a 7592 7599 25122 10023 9122 1250S 9867 2189 2049 2950 5301 5278 4131 6171 
Chlorococcum 540 0 280 312 263 0 561 0 0 0 0 .0 0 0 
ChI orogonl um 95 219 1849 599 444 442 377 0 0 0 0 0 0 0 
Chodatella 1601 1709 1495 2045 1782 1681 1991 372 373 500 431 471 324 494 
Cladophora 997 31 0 0 0 0 0 0 0 0 0 0 0 0 
Closteddium 0 0 0 0 0 0 0 0 32 0 0 0 0 32 
Closteriopsis 223 31 148 42 42 126 85 32 0 32 0 32 0 0 
Clostedum 9 31 0 31 143 28 449 0 0 0 0 0 0 9 
Coelastrum 11488 16632 35121 24922 28070 24329 49088 655 141 691 1741 1137 1041 226 
Cosmarium 84 104 \56 268 104 83 304 32 O. 0 0 0 10 0 
Crucigenia 6827 10878 11382 14760 12278 14096 18560 607 300 358 2120 1677 1048 1779 
Dactylococcus 0 166 187 0 0 0 0 0 0 197 0 263 657 l31 
Dictyosphaerium 5426 6398 6428 SH7 6878 78.:15 22565 453 623 1250 1000 2368 1789 2738 



Appendix S-D. (Continued)

Aug. Nov.

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1
496.5 506.6 518.0 527.4 526.0 529.5 532.1

I-h

Pandorina
Pediastrum

Planktosphaeria

Platydorina

Pleodorina

Palyedriopsis

Protococcus

Pteromonas

Pyramimonas

Quadrigula

Scenedesmus

Schroederia

Selenastrum

Spermatozoopsis

Sphaerocystis

Spirogyra

Spondylosium

Staurastrum

Stigeoclonium

Tetradesmus

Tetraedron

Tetraspora

Tetrastrum

Treubaria

Trochiscia

Ulothrix

5251 5707 10389 12040 12067 11441 25481
11462 11728 14716 18080 17371 13430 25348

653 1611 2770 4131 4436 3342 3129
0 0 0 1986 1052 0 2630
0 0 1052 0 3156 1052 4207

0 0 0 0 0 0 0
1046 3991 2585 1153 2492 1495 4382

354 273 643 949 730 773 707
0 0 1715 0 93 0 0

32 0 191 0 160 0 381
46714 59566 100517 84890 77093 77051 110454

960 2616 2515 2157 2385 2047 5920
32 125 0 0 0 0 0

0 0 0 0 0 0 0
32 572 699 826 0 295 789

0 0 0 0 0 0 0
41 222 1147 724 294 184 222

620 837 1241 2002 2407 2428 3444
0 0 0 95 127 32 0

0 0 0 0 0 0 0
2860 4671 13428 7832 8031 6021 15357

526 0 460 131 789 304 0
266 361 235 1513 789 320 897

1135 757 2388 2488 1981 1713 3548

541 413 127 635 253 413 286

0 0 0 0 0 0 0

406
657

460

0
0

0
0

0

0

80

6657

0

0

0

0

0

9

0

0

0

103

0

36

32

540

0

547 1332 1309 1072 1218 3532
252 1087 2272 857 3799 1874
131 197 230 427 427 394

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

33 10 41 31 0 64
0 0 0 0 0 0

116 0 127 43 36 268

5388 19231 19305 19818 20063 22005
10 43 31 0 85 10
0 0 603 0 0 0
0 0 0 0 0 0
0 0 0 0 0 32

0 0 0 0 114 0

0 0 0 0 0 0

0 0 0 19 32 0
286 0 0 0 0 0

0 0 0 0 0 0
172 279 236 272 229 272

0 131 0 263 131 526
173 348 782 652 119 527

0 43 75 2 15 139

s49 540 890 28E '1I 667
0 0 0 0 0

Appendix 5-0. (Continued) 

Pandor;na 
PediastrUAI 
Planktosphaeria 
Platydori na 
P1eodorina 
Polyedriopsis 
Protococcus 
Pteromonas 
Pyramimonas 
Quadrigu1 a 
Scenedesmus 
Schroederi a 
Se1enastrum 
Spermatozoops is 
Sphaerocystis 
Spirogyra 
Spondy10sium 
Staurastrum 
St; geod on i urn 
Tetradesmus 
Tetraedron 
Tetraspora 
Tetrastrum 
Treubaria 
Trochi sci a 
U1 othri x 

Aug. Nov. 

Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

5251 5707 10389 12040 12067 11441 25481 
11462 11728 14716 18080 17371 13430 25348 

653 1611 2770 4131 4436 3342 3129 
o 0 0 1986 1052 0 2630 
o 0 
o 0 

1046 3991 
354 273 

o 0 
32 0 

46714 59566 
960 2616 

32 125 
o 0 

32 572 
o 0 

1052 0 3156 
000 

2585 1153 2492 
643 949 730 

1715 0 93 
191 0 160 

100517 84890 77093 
2515 2157 2385 
000 
000 

699 826 0 
000 

41 
620 

o 
o 

2860 
526 
266 

1135 

222 1147 
837 1241 

724 294 
2002 2407 

541 
o 

o 0 
o 0 

4671 13428 
o 460 

361 235 
757 2388 
413 127 

o 0 

95 127 
o 0 

7832 8031 
131 789 

1513 789 
2488 1981 

E.3S 2S3 
o 0 

1052 4207 
o 0 

1495 4382 
773 707 

o 0 
o 381 

77051 110454 
2047 5920 

o 0 
o 0 

295 789 
o 0 

184 222 
2428 3444 

32 0 
o 0 

6021 15357 
3~4 0 
320 897 

1713 3548 
413 286 

o 0 

496.5 506.6 518.0 527.4 526.0 529.5 532.1 

406 
657 
460 

o 
o 
o 
o 
o 
o 

80 
6657 

o 
o 
o 
o 
o 
9 
o 
o 
o 

103 
o 

36 
32 

540 
o 

547 1332 
252 1087 
131 197 

o 0 
o 0 
o 0 
o 0 

33 10 
o 0 

116 0 

5388 19231 
10 43 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

286 0 
o 0 

172 279 
o 131 

In 348 
o 43 

:~49 540 
o 0 

1309 1072 1218 3532 
2272 857 3799 1874 
230 427 427 394 

o 000 
o 000 
o 000 
o 000 

41 31 0 64 
o 000 

127 ;43 36 268 
19305 19ai8 20063 22005 

31 0 85 10 
603 0 0 0 

o 000 
o 0 0 32 
o 0 114 0 
o 000 
o 19 32 0 
o 000 
o 000 

236 
o 

782 
75 

890 
o 

272 
26~ 
&,--",:l. 

£29 
i"!1 
119 

13 

o 

272 
526 
527 
139 
667 

o 



Appendix 5-D. (Continued)

Chrysophyta

Achnanthes

Asterionella

Attheya

Caloneis

Chaetoceros
Cocconeis

Cyclotella

Cymatopleura

Cymbella

Diatoma
Dichotomococcus

2836 2797 7745 8380 7460 5907 12945 275 663 106 114 128 45 355

166 0 1148 1072 1212 1062 2935 149 313 104 1124 1844 1028 581

21 147 228 415 249 477 353 21 21 31 21 41 31 41
0 0 G 0 0 0 0 0 0 0 0 0 0 0

2182 1617 3500 2112 2273 1749 2784 0 592 576 1247 769 1062 1180
294 74 51 136 0 252 31 218 37 68 128 0 106 42

4197 3414 7451 7829 8070 6011 14619 4121 5324 7184 9891 9955 12158 14551

0 0 0 0 0 21 0 0 0 0 0 0 0 0
310 156 248 532 373 475 522 61 19 74 93 43 104 123

42 21 145 135 135 124 124 0 0 53 32 10 33 10

0 0 0 0 0 0 0 0 0 0 0 0 0 0

1-4
c -
ca

.... 
c. 
OJ 

Append;,e 5-0. (Continued) 

Chrysophyta 
Achnanthes 
Asterionel1a 
Attheya 
Caloneis 
Chaetoceros 
Cocconeis 
Cyclotr.l1a 
Cymatopl eura . 
Cymbella 
Diatoma 
Dichotomococcus 

2836 2797 
166 0 
2\ 147 
0 0 

2182 1617 
294 74 

4197 3414 
0 0 

310 156 
42 21 
0 0 

7745 8380 7460 5907 
1148 1072 1212 1062 
228 415 249 477 

B 0 0 0 
3500 2112 2273 1749 

51 D6 0 252 
7451 7829 8070 6011 

0 0 0 21 
248 532 373 475 
145 13S 135 124 

0 0 0 0 

12945 275 663 106 114 128 4S 355 
2935 149 313 104 1124 1844 1028 581 
353 21 21 31 21 41 31 41 

0 0 0 0 0 0 0 0 
2784 0 592 576 1247 769 1062 1180 

31 218 37 68 128 0 106 42 
14619 4121 5324 7184 9891 9955 12158 14551 

0 0 0 0 0 0 0 0 
522 61 19 74 93 43 104 123 
124 0 0 53 32 10 33 10 

0 0 0 0 0 0 0 0 



Appendix 5-D. (Continued)

Aug. Nov .

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

C.
(.

Dinobryon

Eunotia
Fragilaria

Gomphonema
Gyrosigma

Mallomonas
Melosira

Meridion

Navicula

Nitzschia

Ophiocytium

Pinnularia

Pleurosigma

Rhizosolenia

Rhoicosphenia

Stephanodiscus

Surirella

Synedra

Synura

Tabellaria

1534 508 1140 2127 1421 1442 1821
197 131 1348 1348 2367 1748 460

2678 6328 9396 13029 12498 15749 45293
0 52 30 63 10 0 42
9 31 0 10 10 31 21

45 0 18 36 54 54 0
33790 29489 44314 55997 62177 57306 81634

0 0 21 0 0 0 0
1105 669 940 630 718 969 739

939 418 1050 700 870 965 765

9 0 0 0 18 0 54

0 0 0 0 0 0 0
0 0 0 0 0 0 10

897 1459 3950 5983 5083 4162 6828
21 104 21 0 0 0 21

3072 1876 5752 4019 4565 3830 2636

32 32 0 18 0. 0 0
17504 22462 51598 61652 61854 59375 87739

0 0 280 0 285 0 0
18 0 0 0 131 .6 0

496.5 506.6 518.0 527.4 528.0 529.5 532.1

199 66 72 172 99 18 51
9 0 0 0 0 0 0
0 0 379 0 1277 33 239
9 9 0 0 0 42 64
0 0 0 0 0 0 0
0 27 9 80 214 98 187

17577 27611 51481 75825 79794 61676 85546
0 0 0 0 0 0 0

423 173 136 164 372 721 503
140 125 104 214 116 347 183

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

10 9 41 0 73 21 10
0 0 0 0 0 0 0

1210 976 1731 2530 2166 1823 3615
10 0 0 33 32 0 33

1598 895 1272 3372 2324 3003 3005

0 0 0 0 10 0 0
589 0 0 0 0 9 0

Appendi~ 5-0. (Continued) 

Aug. Nov. 

Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 
496.5 506.6 518.0 527.4 528.0 529.5 532. I 

Dinobryon 1534 508 1140 2127 1421 1442 1821 199 66 72 172 99 18 51 

Eunotia 191 131 1348 1348 2367 1748 460 9 0 0 0 0 0 0 
fragilaria 2678 6328 9396 13029 12498 15749 45293 0 0 319 0 1277 33 239 
Gomphonema 0 52 30 63 10 0 42 9 9 0 0 0 42 64 
Gyrosigma 9 31 0 10 10 31 21 0 0 0 0 0 0 0 
Mallomonas 45 0 18 36 S4 54 0 0 27 9 80 214 98 187 

Melosira 33790 29<189 44314 55997 62177 57306 81634 17577 27611 51481 75825 79794 61676 85546 
~ Meridion 0 0 21 0 0 0 0 0 0 0 0 0 0 0 
C. Navi cula 1105 669 940 630 718 969 739 423 173 136 164 372 721 503 
<.:I 

Nitzschia 939 418 1050 700 870 965 765 140 125 104 214 116 347 183 

Ophiocytium 9 0 0 0 18 0 54 0 0 0 0 0 0 0 
Pinnularia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

PI eurosi gma 0 0 0 0 0 0 10 0 0 0 0 0 0 0 

Rhizosolenia 891 1459 3950 5963 ·5083 4162 6828 10 9 41 0 73 21 10 
Rhoicosphenia 21 104 21 0 0 0 21 0 0 0 0 0 0 0 
Stephanodiscus 3072 1876 5752 4019 4565 3830 2636 1210 976 1731 2530 2~c6 1823 3615 
Surirella 32 32 0 18 0, 0 0 10 0 0 33 32 0 33 
Synedra 17504 22462 51598 61652 61654 59375 87739 1598 895 1272 . 3372 232' 3003 3005 
Synura 0 0 280 0 285 0 0 Q 0 0 0 10 0 0 
Tabellaria 18 0 0 0 131 :-'6 0 58;) 0 0 0 0 9 '0 



Appendix 5-0. (Continued)

Cryptophyta
Chroomonas
Cryptomonas
Cryptophyta

648 872 1427 1176 1224 1220 2191
1210 1410 2028 2295 2486 1783 2841

0 0 0 0 0 0 0

1624 1411 2010 3427 3498 3775 4694
1120 887 1892 3258 3670 2902 4018

0 0 0 0 0 0 0

Cyanophyta

Anabaena

Anabaenopsis

Anacystis

Aphanizamenon

Aphanocapsa

Aphanothece

Calothrix

Chroococcus

Coelosphaerium

.Cyanophyta

Cylindroipernum

1930 3044 4553 5218 13528 5954 20925
0 2728 0 10052 0 156 0

134028 166311 190804 183772 268060 217870 281288
0 0 64 32 0 0 2521

1766 0 2858 1071 3390 2697 5141
0 0 0 826 1397 847 5355

97 0 0 1 0 0 0 0
3838 4091 9407 6580 5978 3171 30796

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 99

0 427 0 0 0 0 0
0 0 0 0 0 0 0

8049 8846 12946 41205 37972 20918 33349
0 0 0 0 0 0 0
0 .178 0 0 0 0 0

191 0 0 1349 0 0 0
0 0 0 0 0. 0 0
0 71 0 0 0 0 0
0 0 0 0 0 0 0
0. 0 0 0 0 0 0
0 0 0 0- 0 0 0

I-h
tp-

0

Appendix 5-D. (Continued) 

Cryptophyt."a 
Chroomonas 648 87Z 1427 1176 1224 1220 2191 1624 1411 2010 3427 3498 3775 4694 
Cryptomonas 1210 1410 2028 2295 2486 1783 2841 1120 887 1892 3258 3670 2902 4018 
Cryptophyta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cyanophyta 
Anabaena 1930 3044 4553 5218 13528 5954 20925 0 427 0 0 0 0 0 
Anabaenopsis 0 2728 0 10052 0 156 0 0 0 0 0 0 0 0 
Anacystis 134028 166311 190804 183772268060 217870 281288 8049 8846 12946 41205 37972 20918 33349 
Aphanizomenon 0 0 64 32 0 ,0 2521 0 0 0 0 0 0 0 
Aphanocapsa 1766 0 2858 1071 3390 2697 5141 0 ,178 0 0 0 0 0 
Aphanothece 0 0 0 826 1397 847 5355 191 0 0 1349 0 0 0 
Calothrix 97 0 0 0 0 0 0 0 0 0 0 0 0 0 
Chroococcus 3838 4091 9407 6580 5978 3171 30796 0 71 0 0 0 0 0 
Coelosphaerium 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

~ .Cyanophyta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
~ Cylindrospermum 0 0 0 0 0 0 99 0 0 0 O· 0 0 0 
0 



Appendix 5-D. (Continued)

Aug. Nov.

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

Dactylococcopsis

Eucapsis
Gloeothece
Gomphosphaeria
Lyngbya
Merismopedia
Microcystis
Oscillatoria
Oscillatoria (spiral)
Phormidium
Raphidiopsis

Euglenophyta
Cryptoglena
Euglena
Euglenophyta
Phacus
Trachelomonas

2212 5211 7623 10890 14421 15465 16036
3235 0 16800 0 1052 0 1249
1391 0 405 997 7320 1931 42644

0 0 0 0 0 0 526
5539 16578 30719 34805 36904 51776 79785

88354 60351 113953 111351 105398 96242 157567
0 0 0 986 8448 8316 8743

52759 83109 115585 205449 176235 202325 319259
0 0 0 0 446 0 0

197 2860 4635 5827 9269 7889 8218
28877 56140 200146 380403 370679 251023 1081E3

74 21 95 136 126 32 42
2389 1282 3632 2605 2171 4143 3997

0 0 0 0 0 0 0
21 10 30 242 377 276 66

1080 1088 3582 3425 3994 2735 5881

496.5 506.6 518.0 527.4 528.0 529.5 532.1

1846 1227 2677 4870 5876 3892 5806
0 0 0 0 0 0 0
0 0 0 889 349 286 0
0 0 526 0 0 0 526

32 0 0 0 0 0 0
1011 263 3363 5202 13364 1377 2940

0 0 0 0 0 0 0
7765 5474 8460 9764 4995 10577 6161

0 0 0 0 0 0 0

0 0 0 0 0 0 427
830 507 1331 1084 1175 731 725

127 254 159 159 286 95 540
491 256 484 674 903 990 1647

0 0 0 0 0 0 0
21 41 135 312 105 95 104

415 497 628 1769 1333 1632 4766

1-4

Pyrrophyta

Ceratium

Glenodinium

Gymnodinium

Peridinium

Pyrrophyta

188
852
166
260

0

536 540 867 667 642 2529
536 1542 825 861 794 794
166 345 748 616 436 1426
112 266 498 642 661 5316

0 0 0 0 0 0

30
74

0
0

10
0
0
0
0

64
0

42
0
0

49
70
21
42

0

109 119
84 142

21 53

0 42

0 0

128
576
181
27

0

Appendix 5-0. (Continued) 

Aug. Nov. 

Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 
496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Oactylococcopsis 2212 5211 7623 10890 14421 15465 16036 1846 1227 2677 4870 5876 3892 5806 
Eucapsis 3235 0 16800 0 1052 0 1249 0 0 0 0 0 0 0 
Gloeothece 1391 0 405 997 7320 1931 42644 0 0 0 889 349 286 0 
Gomphosphaeria 0 0 0 0 0 0 526 0 0 526 0 0 0 526 
Lyngbya 5539 16578 30719 34805 36904 51776 79785 32 0 0 0 0 0 0 
Merismopedia 88354 60351 113953 111351 105398 96242 157567 1011 263 3363 5202 13364 1377 2940 
Hi crocyst is 0 0 0 986 8448 8316· 8743 0 0 0 0 0 0 0 
Oscil1atoria 52759 83109 115585 205449 176235 202325 319259 7765 5474 8460 9764 4995 10577 6161 

~ Osci11atoria (spiral) 0 0 0 0 446 0 0 0 0 0 0 0 0 0 
~ Phormidium 197 2860 4635 5827 9269 7889 8218 0 0 0 0 0 0 427 
to-' 

Raphi di ops is 28877 56140 200146 380403 370679 251013 1081£3 8jO 507 1331 1084 1175 731 725 

Euglenophyta 
Cryptoglena 74 21 95 136 126 32 42 127 254 159 159 286 95 540 
Euglena 2389 1282 3632 2605 2171 4143 3997 491 256 484 674 903 990 1647 
Euglenophyta 0 0 0 0 0 0 0 0 0 O· 0 0 0 0 
Phacus 21 10 30 242 377 276 66 21 41 135 312 105 95 104 
T rache 1 omonas 1080 1088 j582 3425 3994 2735 5881 415 497 628 1769 1333 1632 4766 

Pyrrophyta 
Ceratium 188 5j6 540 867 667 642 2529 jO 10 64 49 109 119 128 
Glenodinium 852 536 1542 825 861 794 794 74 0 0 70 84 142 576 
GYlllnodiniulII 166 166 345 748 616 436 1426 ::1 0 42 21 21 53 181 
Peridinium 260 112 266 498 642 6tl Sj16 U 0 0 42 0 42 27 
Pyrrophyta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Appendix 5-E. Coefficients of Regressions* which Describe
Changes in Seasonal and Total Phytoplankton
Abundance in the Tennessee River Between
TRM 478.2 and TRM 532.1 Inclusive*

Type of
Year Abundance a b C

1973

1974

1975

1976

1977

Total
Winter
Springf
Summert
Fallf

Total
Winter
Spring
Summerf
FalIt

Total
Winter
Spring
Summert
Fall

Total
Winter
Spring
Summer
Fallt

Total
Wintert
Spring
Summer
Fallt

Totalt
Winter
Springt
Summert
Fallt

5.8279
5.8087
5. 7909
6. 2056
5.5064

5. 6968
5.3007
6.115546
6.4352
4.9356

6. 1929
5.4356
6. 2260
7.0248
6.0806

6.2297
6.4158
5.9652
7.0558
5.4434

5.6822
5.8267
5.9124
6.7507
4.5157

5.6813

6.0385
6.8056
4.6610

-0.061004
0.051184

-0.060494
-0.097240
-0.137467

-0.117654
-0.118556
-0.122672
-0.314659
0.085270

-0.198379
0.007654

-0.18636
-0.332213
-0.282595

-0. 113519
-0.037090
-0. 20557
-0.196825
0.031178

0.172612
0.266355

-0.019799
0.051289
0. 290851

0.012919

-0.022853
-0.260192
0.222727

0.008370
-0.006526

0.008755
0.013880
0.017371

0.012968
0.012418
0.0128142
0.026639
0.000002

0.017996
-0.002140
0.021494
0.026009
0.026619

0.011132
0.002764
0.017120
0.018077
0.001826

-0.011473
-0.021348
0.001093

-0.007598
-0.010079

0.004980

-0.004317
0.031329

-0.006997

1982
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Appendix 5-E. Coefficients of Regressions* which Describe 
Changes in Seasonal and Total Phytoplankton 
Abundance in the Tennessee River Between 
TRM 478.2 and TRM 532.l Inclusive* 

Type of 
Year Abundance a b c 

1973 Total 5.8279 -0.061004 0.008370 
Winter 5.8087 0.051184 -0.006526 
Springt 5.7909 -0.060494 0.008755 
Swnmert 6.2056 -0.097240 0.013880 
Fallt 5.5064 -0.137467 0.017371 

1974 Total 5.6968 -0.117654 0.012968 
Winter 5.3007 -0.118556 0.012418 
Spring 6.115546 . -0.122672 0.0128142 
Sununert 6.4352 -0.314659 0.026639 
Fallt 4.9356 0.085270 0.000002 

1975 Total 6.1929 -0.198379 0.017996 
Winter 5.4356 0.007654 -0.002140 
Spring 6.2260 -0.18636 0.021494 
Swnmert 7.0248 -0.332213 0.026009 
Fall 6.0806 -0.282595 0.026619 

1976 Total 6.2297 -0.113519 0.011132 
Winter 6.4158 -0.037090 0.002764 
Spring 5.9652 -0.20557 0.017120 
Sununer 7.0558 -0.l96825 0.018077 
Fallt 5.4434 0.031178 0.001826 

1977 Total 5.6822 0.172612 -0.011473 
Wintert 5.8267 0.266355 -0.021348 
Spring 5.9124 -0.019799 0.001093 
Swnmer 6.7507 0.051289 -0.007598 
Fallt 4.5157 0.290851 -0.010079 

1982 Tota1t 5.6813 0.012919 0.004980 
Winter 
Springt 6.0385 -0.022853 -0.004317 
Summert 6.8056 -0.260192 0.031329 
FaUt 4.6610 0.222727 -0.006997 



Appendix 5-E. (Continued)

Type of
Year Abundance a b c

1983 Totalt 5.5915 -0.041855 0.009652
Winter 5.5062 0.044242 -0.003534
Springt 4.7701 0.250158 -0.006442
Summert 6.9158 -0.316438 0.031188
Fallt 5.1740 -0.14538 0.017399

1984 Totalt 5.1058 0.148350 -0.006908
Wintert 5.9765 0.040371 -0.000996
Springt 5.4198 -0.082935 0.011240
Summert 4.9679 0.424216 -0.025888

1985 Total 6.3649 -0.138043 0.011770
Winter 5.5131 -0.000797 0.000570
Springt 7.1094 -0.241162 0.016222
Summert 6.3110 -0.010899 0.008436
Fall 4.4655 0.290462 -0.017776

*Regressions By Year were
Y = a + b x +c x 2 where
(No. 1 = TRM 478.2 . . .
Logarithm of Abundance.

tProb > F > 0.05.

*Station Codes ="X."

of the General Quadratic Form:
"X" was the coded river location
No. 10 = TRM 532.1) and Y was the

Station
Station
Station
Station
Station
Station
Station
Station
Station
Station

01
02
03
04
05
06
07
08
09
10

TRM
TRM
TRM
TRM
TRM
TRM
TRM
TRM
TRM
TRM

478.2
483.4
490.5
496.5
506.6
518.0
527.4
528.0
529.5
532.1

1 ''1

Appendix 5-E. (Continued) 

Type of 
Year Abundance a b c 

1983 Totalt 5.5915 -0.041855 0.009652 
Winter 5.5062 0.044242 -0.003534 
Springt 4.7701 0.250158 -0.006442 
Swnmert 6.9158 -0.316438 0.031188 
Fa11t 5.1740 -0.14538 0.017399 

1984 Totalt 5.1058 0.148350 -0.006908 
Wintert 5.9765 0.040371 -0.000996 
Springt 5.4198 -0.082935 0.011240 
Sununert 4.9679 0.424216 -0.025888 

1985 Total 6.3649 -0.138043 0.011770 
Winter 5.5131 -0.000797 0.000570 
Springt 7.1094 -0.241162 0.016222 
Sununert 6.3110 -0.010899 0.008436 
Fall 4.4655 0.290462 -0.017776 

*Regressions By Year were of the General Quadratic Form: 
Y = a + b x +c x2 where "X" was the coded river location 
(No.1 = TRM 478.2 ••. No. 10 = TRM 532.1) and Y was the 
Logarithm of Abundance. 

tProb ) F 2 0.05. 

*Station Codes = "X." 

Station 01 = TRM 478.2 
Station 02 = TRM ·483.4 
Station 03 = TRM 490.5 
Station 04 = TRM 496.5 
Station 05 = TRM 506.6 
S.tation 06 = TRM 518.0 
Station 07 = TRM 527.4 
Station 08 = TRM 528.0 
Station 09 = TRM 529.5 
S.tation 10 = TRM 532.1 

11'1 
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Appendix 5-F. Chlorophyll a Concentrations (Mg/m3) at each Sample Location (Combined
Depths) During Preoperational Monitoring (1973-1977 and 1982-1985)
Watts Bar Nuclear Plant

Sample
No.

TRM TRM TRM TRM TRM TRM TRM
496.5 506.6 518.0 527.4 528.0 529.5 532.1Date

FEB73

MAY73

A

1
2
3
4
x
s

cv

1
2
3
4
x
S

cv

1
2
3
4
x
s

cv

1
2
3
4
x
S

cv

AUG73

NOV73

1.53
1.28
0.56
0.31
0.92
0.58

62.94

0.61
0.61
0.61
0.61
0.61
0.00
0.00

2.24
1.37
0.71
2.29
1.65
0.76

45.78

3.00
2.39
2.60
3.62
2.90
0.54

18.67

0.61
0.20
0.56
0.56
0.48
0.19

38.87

3.81
3.81
3.77
4.20
3.90
0.21
5.29

1.94
2.20
1.84
2.24
2.05
0.20
9.53

3.10
3.41
3.41
3.44
3.34
0.16
4.89

1.28
1.59
1.22
1.01
1.27
0.24

18.72

3.85
4.20
3.81
4.43
4.07
0.30
7.28

2.29
2.54
2.29
2.29
2.35
0.13
5.48

4.07
3.77
3.41
4.69
3.98
0.54

13.58

1.63
1.98
1.98
1.98
1.90
0.17
9.20

4.52
4.16
3.81
5.22
4.43
0.60

13.64

0.15
0.51
3.62
3.67
1.99
1.92

96.49

3.81
3.05
3.45
3.36
3.42
0.31
9.09

3.00
2.20
2.29
1.88
2.34
0.47

20.13

3.85
3.41
3.77
3.77
3.70
0.20
5.30

3.75
4.78
3.36
3.31
3.80
0. 68

17.93

3.31
3.31
3.41
3.36
3.35
0.05
1.47

2.14
1.88
2.24
1.94
2.05
0.17
8.22

6.29
6.56
6.24
6.56
6.41
0.17
2.64

2.64
3.75
2.42
4.06
3.22
0.81

25.08

3.05
3.05
3.36
3.36
3.21
0.18
5.54

5.54
4.92
6.24
4.73
5.36
0.68

12.77

4.78
0.88
4.43
5.55
3.91
2.07

53.06

Appendix 5-F. Chlorophyll a Concentrations (Mg/m3) at each Sample Location (Combined 
Depths) During Preoperational Monitoring (1973-1977 and 1982-1985) 
Watts Bar Nuclear Plant 

Sample TRM TRM TRM TRM TRM TRM TRM 
Date No. 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

FEB73 1 3.00 3.10 4.07 3.81 J.31 3.05 
2 2.39 3.41 3.77 3.05 3.31 3.05 
3 2.60 3.41 3.41 3.45 3.41 3.36 
4 3.62 3.44 4.69 3.36 3.36 3.36 
x 2.90 3.34 3.98 3.42 3.35 3.21 
s 0.54 0.16 0.54 0.31 0.05 0.18 
cv 18.67 4.89 13.58 9.09 1.47 5.54 

l-lAY73 1 1.53 0.61 1.28 1.63 3.00 2.14 5.54 
2 1.28 0.20 1.59 1.98 2.20 1.88 4.92 

~ 3 0.56 0.56 1.22 1.98 2.29 2.24 6.24 
~ 4 0.31 0.56 1.01 1.98 1.88 1. 94 4.73 
C') x 0.92 0.48 1.27 1.90 2.34 2.05 5.36 

s 0.58 0.19 0.24 0.17 0.47 0.17 0.68 
cv 62.94 38.87 18.72 9.20 20.13 8.22 12.77 

AUG73 1 0.61 :3.81 3.85 4.52 3.85 6.29 
2 0.61 3.81 4.20 4.16 3.41 6.56 
3 0.61 3.77 3.81 3.81 3.77 6.24 
4 0.61 4.20 4.43 5.22 3.77 6.56 
x 0.61 3.90 4.07 4.43 3.70 6.41 
s 0.00 0.21 0.30 0.60 0.20 0.17 
cv 0.00 5.29 7.28 13.64 5.30 2.64 

NOV73 1 2.24 1.94 2.29 0.15 3.75 2.64 4.78 
2 1.37 2.20 2.54 0.5i 4.78 3.75 0.88 
3 0.71 1.84 2.29 3.62 3.36 2.42 4.43 
4 2.29 2.24 2.29 3.67 3.31 4.06 5.55 
x 1.65 2.05 2.35 1.99 3.80 3.22 3.91 
s 0.76 0.20 0.13 1.92 0.'68 0.81 2.07 
cv 45.78 9.53 5.48 96.49 17.93 25.08 53.06 



Appendix 5-F. (Continued)

Sample
No.

TRM TRM TRM TRM
496.5 506.6 518.0 527.4

TRM TRM
528.0 529.5Date

FEB74

MAY74

I-A

1
2
3
4
x
S

cv

1
2
3
4
x
S
cv

I

2
3
4
x
s

cv

1
2
3
4
x
S

cv

1.32
0.00
0.36
0.36
0.51
0.57

111.7

2.24
1.94
2.29
1.71
2.04
0.27

13.19

0.13
1.58
1.32
1.02
1.01
0.63

62.21

1.02
0.71
0.71
0.36
0.70
0.27

38.63

0.09
3.06
3.96
3.29
2.60
1.72

66.12

2.78
2.43
2.03
2.08
2.33
0.35

15.01

3.30
1.37
2.03
2.34
2.26
0.81

35.69

1.77
2.13
2.09
1.73
1.93
0.21

10.73

0.00
6.07
6.11
6.18
4.59
3.06

66.67

2.07
2.95
3.85
3.21
3.02
0.74

24.45

2.69
2.38
2.78
3.40
2.82
0.43

15.17

3.15
2.83
3.50
2.83
3.08
0.32

10.40

5.01
6.54
7.64
8.24
6.86
1.41

20.63

2.69
2.33
2.69
2.69
2.60
0.18
6.83

3.72
3.67
3.67
4.99
4.01
0.65

16.27

3.81
3.46
3.50
3.85
3.66
0.20
5.51

7.53
7.66
7.80
6.57
7.39
0.55
7.51

2.29
2.38
1.67
2.02
2.09
0.32

15.16

4.32
2.70
4.02
3.97
3.75
0.72

19.20

2.74
3.19
2.79
2.79
2.88
0.21
7.24

7.46
7.95
6.38
6.22
7.00
0.84

11.98

TRM
532.1

2.69
1.67
3.00
2.47
2.46
0.57

23.15

6.42
7.12
6.46
6.01
6.50
0.46
7.10

3.86
10.76
7.67
4.26
6.64
3.24

48.80

7.33
8.05
7.48
7.82
7.67
0.33
4.25

AUG74

NOV74

1.42
2.76
0.36
0.36
1.22
1.14

93.27

1.97
1.72
1.77
0.87
1.58
0.49

30.93

~ 
~ 
~ 

Appendix 5-F. (Continued) 

Date 

FEB74 

MAY74 

AUG74 

NOV 74 

Sample 
No. 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

TRM 
496.5 

1.32 
0.00 
0.36 
0.36 
0.51 
0.57 

111.7 

1.42 
2.76 
0.36 
0.36 
1.22 
1.14 

93.27 

1.97 
1. 72 
1.77 
0.87 
1.58 
0.49 

30.93 

TRM 
506.6 

2.24 
1.94 
2.29 
1.71 
2.04 
0.27 

13.19 

0.13 
1.58 
1.32 
1.02 
1.01 
0.63 

62.21 

1.02 
0.71 
0.71 
0.36 
0.70 
0.27 

38.63 

0.09 
3.06 
3.96 
3.29 
2.60 
1. 72 

66.12 

TRM 
518.0 

2.78 
2.43 
2.03 
2.08 
2.33 
0.35 

15.01 

3.30 
1.37 
2.03 
2.34 
2.26 
0.81 

35.69 

1.77 
2.13 
2.09 
1. 73 
1.93 
0.21 

10.73 

0.00 
6.07 
6.11 
6.18 
4.59 
3.06 

66.67 

TRM 
527.4 

2.07 
2.95 
3.85 
3.21 
3.02 
0.74 

24.45 

2.69 
2.38 
2.78 
3.40 
2.82 
0.43 

15.17 

3.15 
2.83 
3.50 
2.83 
3.08 
0.32 

10.40 

5.01 
6.54 
7.64 
8.24 
6.86 
1.41 

20.63 

TRN 
528.0 

2.69 
2.33 
2.69 
2.69 
2.60 
0.18 
6.83 

3.72 
3.67 
3.67 
4.99 
4.01 
0.65 

16.27 

3.81 
3.46 
3.50 
3.85 
3.66 
0.20 
5.51 

7.53 
7.66 
7.80 
6.57 
7.39 
0.55 
7.51 

TRM 
529.5 

2.29 
2.38 
1.67 
2.02 
2.09 
0.32 

15.16 

4.32 
2.70 
4.02 
3.97 
3.75 
0.72 

19.20 

2.74 
3.19 
2.79 
2.79 
2.88 
0.21 
7.24 

7.46 
7.95 
6.38 
6.22 
7.00 
0.84 

11.98 

TRM 
532.1 

2.69 
1.67 
3.00 
2.47 
2.46 
0.57 

23.15 

6.42 
7.12 
6.46 
6.01 
6.50 
0.46 
7.10 

3.86 
10.76 

7.67 
4.26 
6.64 
3.24 

48.80 

7.33 
8.05 
7.48 
7.82 
7.67 
0.33 
4.25 



Appendix 5-F. (Continued)

Date

MAY75

AUG75

Sample
No.

1
2
3
4
x
s
cv

TRM TRM
496.5 506.6

TRM TRM TRM TRM TRM
518.0 527.4 528.0 529.5 532.1

1.37
0.66
0.97
1.00
0.36

35.59

I-o

NOV75

FEB76

1
2
3
4
X
S
cv

1
2
3
4
x
S

cv

1
2
3
4
x
S
cv

0.61
0.66
0.35
0.66
0.57
0.15

26.06

2.04
1.73
1.78
2.09
1.91
0.18
9.49

1.48
0.51
0.51
0.81
0.83
0.46

55.28

5.71
5.09
5.35
5.76
5.48
0.32
5.78

0.66
0.71
0.97
1.02
0.84
0.18

21.58

1.78
1.43
2.09
2.09
1.85
0.31

17.02

0.56
1.17
0.86
1.17
0.94
0.29

31.11

7.80
4.17
5.35
7.76
6.27
1.81

28.85

1.02
1.32
1.37
1.06
1.19
0.18

14.93

2.09
2.14
2.45
2.14
2.21
0.17
7.48

1.88
2.24
1.88
2.54
2.14
0.32

14.94

6.94
7.29
6.58
6.01
6.71
0.55
8.15

1.37
1.02
1.06
1.02
1.12
0.17

15.16

2.45
1.83
2.14
2.09
2.13
0.25

11.96

2.24
2.54
2.19
2.19
2.29
0.17
7.35

6.58
7.40
6.27
7.15
6.85
0.52
7.55

0.35
0.35
0.75
0.66
0.53
0.21

39.47

1.38
2.75
2.09
1.47
1.92
0.64

33.06

2.55
2.55
2.90
2.19
2.55
0.29

11.38

7.71
6.83
6.79
7.40
7. 18
0.45
6.25

1.73
1.73
1.69
1.78
1.73
0.04
2.13

3.46
3.46
3.11
3.47
3.38
0.18
5.24

1.32
1.37
1.68
1.73
1.53
0.21

13.76

6.26
5.55
5.24
4.53
5.40
0.72

13.30

1.17
7.63
3.87
4.23
4.23
2.65

62.70

6.48
7.45
7.10
7.09
7.03
0.40
5.73

.... 
A 
CO 

Appendix 5-F. (Continued) 

Date 

MAY75 

AUG75 

NOV75 

FEB76 

Sample 
No. 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

TRM 
496.5 

1.37 
0.66 
0.97 
1.00 
0.36 

35.59 

1. 73 
1. 73 
1.69 
1. 78 
1. 73 
0.04 
2.13 

3.46 
3.46 
3.11 
3.47 
3.38 
0.18 
5.24 

TRM 
506.6 

0.61 
0.66 
0.35 
0.66 
0.57 
0.15 

26.06 

2.04 
1. 73 
1.78 
2.09 
l.91 
0.18 
9.49 

1.48 
0.51 
0.51 
0.81 
0.83 
0.46 

55.28 

5.71 
5.09 
5.35 
5.76 
5.48 
0.32 
5.78 

TRM 
518.0 

0.66 
0.71 
0.97 
1.02 
0.84 
0.18 

21.58 

1. 78 
1.43 
2.09 
2.09 
1.85 
0.31 

17.02 

0.56 
1.17 
0.86 
1.17 
0.94 
0.29 

31.11 

7.80 
4.17 
5.35 
7.76 
6.27 
1.81 

28.85 

TRM 
527.4 

1.02 
1.32 
1.37 
1.06 
1.19 
0.18 

14.93 

2.09 
2.14 
2.45 
2.14 
2.21 
0.17 
7.48 

1.88 
2.24 
1.88 
2.54 
2.14 . 
0.32 

14.94 

6.94 
7.29 
6.58 
6.01 
6.71 
0.55 
8.15 

TRM 
528.0 

1.37 
1.02 
1.06 
1.02 
1.12 
0.17 

15.16 . 

2.45 
1.83 
2.14 
2.09 
2.13 
0.25 

11.96 

2.24 
2.54 
2.19 
2.19 
2.29 
0.17 
7.35 

6.58 
7.40 
6.27 
7.15 . 
6.85 
0.52 
7.55 

TRM 
529.5 

0.35 
0.35 
0.75 
0.66 
0.53 
0.21 

39.47 

1.38 
2.75 
2.09 
1.47 
1.92 
0.64 

33.06 

2.55 
2.55 
2.90 
2.19 
2.55 
0.29 

11.38 

7.71 
6.83 
6.79 
7.40 
7".18 
0.45 
6.25 

TRM 
532.1 

1.32 
1.37 
1.68 
1. 73 
1.53 
0.21 

13.76 

6.26 
5.55 
5.24 
4.53 
5.40 
0.72 

13.30 

1.17 
7.63 
3.87 
4.23 
4.23 
2~65 

62.70 

6.48 
7.45 
7.10 
7.09 
7.03 
0.40 
5.73 



Appendix 5-F. (Continued)

Sample TRM TRM TRM TRM TRM TRM TRM
Date No. 496.5 506.6 518.0 527.4 528.0 529.5 532.1

MAY76 1 0.00 0.75 3.81 3.86 3.15 6.25
2 0.00 1.06 4.17 4.87 2.84 5.18
3 0.09 1.06 4.17 4.87 3.15 7.98
4 0.04 1.11 3.50 3.81 3.50 15.91
x 0.03 1.00 3.91 4.35 3.16 8.83
s 0.04 0.17 0.32 0.60 0.27 4.86
cv 131.4 16.59 8.26 13.74 8.53 55.03

AUG76 1 0.00 2.79 5.44 4.12 3.76 12.31
2 0.36 3.05 6.09 3.50 4.37 10.89
3 1.63 1.78 6.15 5.08 4.38 10.87
4 2.69 3.40 5.08 5.80 2.79 9.92pI-
x 1.17 2.76 5.69 4.63 3.83 11.00
s 1.23 0.70 0.52 1.02 0.75 0.99
cv 105.2 25.28 9.11 22.01 19.57 8.96

NOV76 1 2.60 4.99 5.30 5.91 6.01 5.96
2 3.26 5.34 6.72 5.70 6.67 5.70
3 3.31 2.24 5.30 5.39 6.06 7.03
4 3.21 5.65 4.99 4.68 5.74 6.67
x 3.09 4.56 5.58 5.42 6.12 6.34
s 0.33 1.57 0.78 0.54 0.39 0.62
cv 10.74 34.40 13.91 9.92 6.42 9.72

FEB77 1 12.91 13.97 13.97 14.64 11.79 17.34
2 13.26 13.26 13.62 13.52 10.11 16.27
3 13.26 14.59 12.60 14.28 11.13 17.34
4 13.21 13.26 12.46 14.94 13.17 17.03
x 13.16 13.77 13.16 14.35 11.55 17.00
s 0.17 0.64 0.75 0.61 1.28 0.50
cv 1.28 4.65 5.67 4.27 11.10 2.97

... 
~ 

<-' 

Appendix 5-F. (Continued) 

Date 

MAY76 

AUG76 

NOV76 

FEB 77 

Sample 
No. 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

TRM 
496.5 

TRM 
506.6 

0.00 
0.00 
0.09 
0.04 
0.03 
0.04 

131.4 

0.00 
0.36 
1.63 
2.69 
1.17 
1.23 

105.2 

2.60 
3.26 
3.31 
3.21 
3.09 
0.33 

10.74 

12.91 
13.26 
13.26 
13.21 
13.16 
0.17 
1.28 

TRM 
51S.0 

0.75 
1.06 
1.06 
1.11 
1.00 
0.17 

16.59 

2.79 
3.05 
1. 78 
3.40 
2.76 
0.70 

25.28 

4.99 
5.34 
2.24 
5.65 
4.56 
1.57 

34.40 

13.97 
13.26 
14.59 
13.26 
13.77 
0.64 
4.65 

TRM 
527.4 

3.81 
4.17 
4.17 
3.50 
3.91 
0.32 
8.26 

5.44 
6.09 
6.15 
5.08 
5.69 
0.52 
9.11 

5.30 
6.72 
5.30 
4.99 
5.58 
0.78 

13.91 

13.97 
13.62 
12.60 
12.46 
13.16 
0.75 
5.67 

TRM 
52S.0 

3.86 
4.87 
4.87 
3.81 
4.35 
0.60 

13.74 

4.12 
3.50 
5.08 
5.S0 
4.63 
1.02 

22.01 

5.91 
5.70 
5.39 
4.68 
5.42 
0.54 
9.92 

14.64 
13.52 
14.28 
14.94 
14.35 
0.61 
4.27 

TRM 
529.5 

3.15 
2.84 
3.15 
3.50 
3.16 
0.27 
8.53 

3.76 
4.37 
4.38 
2.79 
3.S3 
0.75 

19.57 

6.01 
6.67 
6.06 
5.74 
6.12 
0.39 
6.42 

11. 79 
10.11 
11.13 
13.17 
11. 55 
1.28 

11.10 

TRM 
532.1 

6.25 
5.18 
7.98 

15.91 
8.83 
4.86 

55.03 

12.31 
10.89 
10.S7 
9.92 

11.00 
0.99 
8.96 

5.96 
5.70 
7.03 
6.67 
6.34 
0.62 
9.72 

17.34 
16.27 
17.34 
17.03 
17.00 
0.50 
2.97 



Appendix 5-F. (Continued)

Sample
No.

TRM TRM TRM TRM
496.5 506.6 518.0 527.4

TRN TRM TRM
528.0 529.5 532.1Date

MAY77

AUG77

1
2
3
4
x
S

cv

L"

0

1
2
3
4
x

s

cv

1
2
3
4
x
s

cv

1.16
2.53
0.45
0.75
1.22
0.92

75.17

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.14
0.05
0.05
0.07

139

0.00
0.00
0.00
0.00
0.00
0.00

0.24
0.00
0.55
0.00
0.20
0.26

132.1

1.47
0.80
0.45
1.11
0.96
0.44

45.45

1.21
0.95
1.21
2.23
1.40
0.57

40.48

0.55
0.55
1.52
1.21
0.96
0.49

50.89

2.73
3.19
2.49
3.60
3.00
0.49

16.42

3.03
0.50
2.94
1.21
1.92
1.26

65.83

1.16
1.56
1.21
1.87
1.45
0.33

22.88

1.51
2.89
2.53
2.98
2.48
0.67

27.19

2.68
2.58
2.99
2.32
2.64
0.28

10.48

1.82
1.61
1.52
0.90
1.46
0.40

27.04

2.27
1.92
3.19
2.27
2.41
0.54

22.55

9.81
9.40
6.70
4.62
7.63
2.44

31.92

7.11
11.63
10.11
11.54
10.10
2.11

20.89

NOV77 5.07 14.19
11.53
8.13
6.35

5.07 10.05
3.50

34.81

.... . ., ..... 
0 

Appendix 5-F. (Continued) 

Date 

MAY 77 

AUG 77 

NOV]] 

Sample 
No. 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

TRM 
496.5 

1.16 
2.53 
0.45 
0.75 
1.22 
0.92 

75.17 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

TRM 
506.6 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.14 
0.05 
0.05 
0.07 

139 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

TRM 
518.0 

0.24 
0.00 
0.55 
0.00 
0.20 
0.26 

132.1 

1.47 
0.80 
0.45 
1.11 
0.96 
0.44 

45.45 

1.21 
0.95 
1.21 
2.23 
1.40 
0.57 

40.48 

TRM 
527.4 

0.55 
0.55 
1.52 
1.21 
0.96 
0.49 

50.89 

2.73 
3.19 
2.49 
3.60 
3.00 
0.49 

16.42 

3.03 
0.50 
2.94 
1.21 
1.92 
1.26 

65.83 

TRM 
528.0 

1.16 
1.56 
1.21 
1.87 
1.45 
0.33 

22.88 

1.51 
2.89 
2.53 
2.98 
2.48 
0.67 

27.19 

2.68 
2.58 
2.99 
2.32 
2.64 
0.28 

10.48 

TRM 
529.5 

1.82 
1.61 
1.52 
0.90 
1.46 
0.40 

27.04 

2.27 
1.92 
3.19 
2.27 
2.41 
0.54 

22.55 

5.07 

5.07 

TRM 
532.1 

9.81 
9.40 
6.70 
4.62 
7.63 
2.44 . 

31.92 

7.11 
11.63 
10.11 
11.54 
10.10 

2.11 
20.89 

14.19 
11.53 
8.13 
6.35 

10.05 
3.50 

34.81 



Appendix 5-F. (Continued)

Sample TRM TRM TRM TRM TRM TRM TRM
Date No. 496.5 506.6 518.0 527.4 528.0 529.5 532.1

FEB74 1 1.32 2.24 2.78 2.07 2.69 2.29 2.69
2 0.00 1.94 2.43 2.95 2.33 2.38 1.67
3 0.36 2.29 2.03 3.85 2.69 1.67 3.00
4 0.36 1.71 2.08 3.21 2.69 2.02 2.47
x 0.51 2.04 2.33 3.02 2.60 2.09 2.46
s 0.57 0.27 0.35 0.74 0.18 0.32 0.57
cv 111.7 13.19 15.01 24.45 6.83 15.16 23.15

MAY74 1 0.13 3.30 2.69 3.72 4.32 6.42
2 1.58 1.37 2.38 3.67 2.70 7.12
3 1.32 2.03 2.78 3.67 4.02 6.46
4 1.02 2.34 3.40 4.99 3.97 6.01
x 1.01 2.26 2.82 4.01 3.75 6.50
s 0.63 0.81 0.43 0.65 0.72 0.46cv 62.21 35.69 15.17 16.27 19.20 7.10

AUG74 1 1.42 1.02 1.77 3.15 3.81 2.74 3.86
2 2.76 0.71 2.13 2.83 3.46 3.19 10.76
3 0.36 0.71 2.09 3.50 3.50 2.79 7.67
4 0.36 0.36 1.73 2.83 3.85 2.79 4.26
x 1.22 0.70 1.93 3.08 3.66 2.88 6.64
s 1.14 0.27 0.21 0.32 0.20 0.21 3.24
cv 93.27 38.63 10.73 10.40 5.51 7.24 48.80

NOV74 1 1.97 0.09 0.00 5.01 7.53 7.46 7.33
2 1.72 3.06 6.07 6.54 7.66 7.95 8.05
3 1.77 3.96 6.11 7.64 7.80 6.38 7.48
4 0.87 3.29 6.18 8.24 6.57 6.22 7.82
x 1.58 2.60 4.59 6.86 7.39 7.00 7.67
s 0.49 1.72 3.06 1.41 0.55 0.84 0.33
cv 30.93 66.12 66.67 20.63 7.51 11.98 4.25

... 
C/l .. 

Appendix 5-F. (Continued) 

Date 

FEB74 

MAY 74 

AUG74 

NOV74 

Sample 
No. 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

TRMTRM 
496.5 . 506.6 

1.32 2.24 
0.00 1.94 
0.36 2.29 
0.36 1.71 
0.51 2.04 
0.57 0.27 

111. 7 13.19 

0.13 
1.58 
1.32 
1.02 
1.01 
0.63 

62.21 

1.42 1.02 
2.76 0.71 
0.36 0.71 
0.36 0.36 
1.22 0.70 
1.14 0.27 

93.27 38.63 

1.97 0.09 
1. 72 3.06 
1.77 3.96 
0.87 3.29 
1.58 2.60 
0.49 1.72 

30.93 66.12 

TRM 
518.0 

2.78 
2.43 
2.03 
2.08 
2.33 
0.35 

15.01 

3.30 
1.37 
2.03 
2.34 
2.26 
0.81 

35.69 

1.77 
2.13 
2.09 
1. 73 
1.93 
0.21 

10.73 

0.00 
6.07 
6.11 
6.18 
4.59 
3.06 

66.67 

TRM 
527.4 

2.07 
2.95 
3.85 
3.21 
3.02 
0.74 

24.45 

2.69 
2.38 
2.78 
3.40 
2.82 
0.43 

15.17 

3.15 
2.83 
3.50 
2.83 
3.08 
0.32 

10.40 

5.01 
6.54 
7.64 
8.24 
6.86 
1.41 

20.63 

TRM 
528.0 

2.69 
2.33 
2.69 
2.69 
2.60 
0.18 
6.83 

3.72 
3.67 
3.67 
4.99 
4.01 
0.65 

16.27 

3.81 
3.46 
3.50 
3.85 
3.66 
0.20 
5.51 

7.53 
7.66 
7.80 
6.57 
7.39 
0.55 
7.51 

TRM 
529.5 

2.29 
2.38 
1.67 
2.02 
2.09 
0.32 

15.16 

4.32 
2.70 
4.02 
3.97 
3.75 
0.72 

19.20 

2.74 
3.19 
2.79 
2.79 
2.88 
0.21 
7.24 

7.46 
7.95 
6.38 
6.22 
7.00 
0.84 

11.98 

TRM 
532.1 

2.69 
1.67 
3.00 
2.47 
2.46 
0.57 

23.15 

6.42 
7.12 
6.46 
6.01 
6.50 
0.46 
7.10 

3.86 
10.76 

7.67 
4.26 
6.64 
3.24 

48.80 

7.33 
8.05 
7.48 
7.82 
7.67 
0.33 
4.25 



Appendix 5-F. (Continued)

Sample TRM TRM TRM TRM TRM TRM TRM
Date No. 496.5 506.6 518.0 527.4 528.0 529.5 532.1

MAY75 1 0.61 0.66 1.02 1.37 0.35 1.32
2 1.37 0.66 0.71 1.32 1.02 0.35 1.37
3 0.66 0.35 0.97 1.37 1.06 0.75 1.68
4 0.97 0.66 1.02 1.06 1.02 0.66 1.73
x 1.00 0.57 0.84 1.19 1.12 0.53 1.53
s 0.36 0.15 0.18 0.18 0.17 0.21 0.21
cv 35.59 26.06 21.58 14.93 15.16 39.47 13.76

AUG75 1 2.04 1.78 2.09 2.45 1.38 6.26
2 1.73 1.43 2.14 1.83 2.75 5.55
3 1.78 2.09 2.45 2.14 2.09 5.24
4 2.09 2.09 2.14 2.09 1.47 4.53
x 1.91 1.85 2.21 2.13 1.92 5.40
s 0.18 0.31 0.17 0.25 0.64 0.72
cv 9.49 17.02 7.48 11.96 33.06 13.30

NOV75 1 1.73 1.48 0.56 1.88 2.24 2.55 1.17
2 1.73 0.51 1.17 2.24 2.54 2.55 7.63
3 1.69 0.51 0.86 1.88 2.19 2.90 3.87
4 1.78 0.81 1.17 2.54 2.19 2.19 4.23
x 1.73 0.83 0.94 2.14 2.29 2.55 4.23
s 0.04 0.46 0.29 0.32 0.17 0.29 2.65
cv 2.13 55.28 31.11 14.94 7.35 11.38 62.70

.... 
(.r 
~J 

Appendix 5-F. (Continued) 

Date 

MAY75 

AUG75 

NOV 75 

Sample 
No. 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

TRM 
496.5 

1.37 
0.66 
0.97 
1.00 
0.36 

35.59 

1. 73 
1.73 
1.69 
1.78 
1.73 
0.04 
2.13 

TRM 
506.6 

0.61 
0.66 
0.35 
0.66 
0.57 
0.15 

26.06 

2.04 
1. 73 
1. 78 
2.09 
1.91 
0.18 
9.49 

1.48 
0.51 
0.51 
0.81 
0.83 
0.46 

55.28 

TRM 
518.0 

0.66 
0.71 
0.97 
1.02 
0.84 
0.18 

21.58 

1. 78 
1.43 
2.09 
2.09 
1.85 
0.31 

17.02 

0.56 
1.17 
0.86 
1.17 
0.94 
0.29 

31.11 

TRM 
527.4 

1.02 
1.32 
1.37 
1.06 
1.19 
0.18 

14.93 

2.09 
2.1':' 
2.45 
2.14 
2.21 
0.17 
7.48 

1.88 
2.24 
1.88 
2.54 
2.14 
0.32 

14.94 

TRM 
528.0 

1.37 
1.02 
1.06 
1.02 
1.12 
0.17 

15.16 

2.45 
1.83 
2.14 
2.09 
2.13 
0.25 

11.96 

2.24 
2.54 
2.19 
2.19 
2.29 
0.17 
7.35 

TRM 
529.5 

0.35 
0.35 
0.75 
0.66 
0.53 
0.21 

39.47 

1.38 
2.75 
2.09 
1.47 
1.92 
0.64 

33.06 

2.55 
2.55 
2.90 
2.19 
2.55 
0.29 

11.38 

TRM 
532.1 

1.32 
1.37 
1.68 
1. 73 
1.53 
0.21 

13.76 

6.26 
5.55 
5.24 
4.53 
5.40 
0.72 

13.30 

1.17 
7.63 
3.87 
4.23 
4.23 
2.65 

62.70 



Appendix 5-F. (Continued)

Date

FEB76

MAY76

Sample
No.

1

2
3
4
x
S

cv

TRM TRM
496.5 506.6

TRM TRM TRM TRM TRM
518.0 527.4 528.0 529.5 532.1

3.46
3.46
3.11
3.47
3.38
0.18
5 .24

I-h
'4

AUG76

NOV76

1
2

3
4
x
S

cv

1
2
3
4
x
S

cv

1
2
3
4
x
s

cv

5.71
5.09
5.35
5.76
5.48
0.32
5.78

0.00
0.00
0.09
0.04
0.03
0.04

131.4

0.00
0.36
1.63
2.69
1.17
1.23

105.2

2.60
3.26
3.31
3.21
3.09
0.33

10.74

7.80
4.17
5.35
7.76
6.27
1.81

28.85

0.75
1.06
1.06
1.11
1.00
0.17

16.59

2.79
3.05
1.78
3.40
2.76
0.70

25.28

4.99
5.34
2.24
5.65
4.56
1.57

34.40

6.94
7.29
6.58
6.01
6.71
0.55
8.15

3.81
4.17
4.17
3.50
3.91
0.32
8.26

5.44
6.09
6.15
5.08
5.69
0.52
9.11

5.33
6.72
5.30
4.99
5.58
0.78

13.91

6.58
7.40
6.27
7.15
6.85
0.52
7.55

3.86
4.87
4.87
3.81
4.35
0.60

13.74

4.12
3.50
5.08
5.80
4.63
1.02

22.01

5.91
5.70
5.39
4.68
5.42
0.54
9.92

7.71
6.83
6.79
7.40
7.18
0.45
6.25

3.15
2.84
3.15
3.50
3.16
0.27
8.53

3.76
4.37
4.38
2.79
3.83
0.75

19.57

6.01
6.67
6.06
5.74
6.12
0.39
6.42

6.48
7.45
7.10
7.09
7.03
0.40
5.73

6.25
5.18
7.98

15.91
8.83
4.86

55.03

12.31
10.89
10.87
9.92
11.00
0.99
8.96

5.96
5.70
7.03
6.67
6.34
0.62
9.72

~ 
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Appendix 5-F. (Continued) 

Date 

FEB76 

MAY76 

AUG76 

NOV76 

;:/' ,.. 

Sample 
No. 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

1 
2 
3 
4 
x 
s 
cv 

TRM 
496.5 

3.46 
3.46 
3.11 
3.47 
3.38 
0.18 
5.24 

TRM 
506.6 

5.71 
5.09 
5.35 
5.76 
5.48 
0.32 
5.78 

0.00 
0.00 
0.09 
0.04 
0.03 
0.04 

131.4 

0.00 
0.36 
1.63 
2.69 
1.17 
1.23 

105.2 

2.60 
3.26 
3.31 
3.21 
3.09 
0.33 

10.74 

TRM 
518.0 

7.80 
4.17 
5.35 
7.76 
6.27 
1.81 

28.85 

0.75 
1.06 
1.06 
1.11 
l.00 
0.17 

16.59 

2.79 
3.05 
1. 78 
3.40 
2.76 
0.70 

25.28 

4.99 
5.34 
2.24 
5.65 
4.56 
1.57 

34.40 

TRM 
527.4 

6.94 
7.29 
6.58 
6.01 
6.71 
0.55 
8.15 

3.81 
4.17 
4.17 
3.50 
3.91 
0.32 
8.26 

5.44 
6.09 
6.15 
5.08 
5.69 
0.52 
9.11 

5.33 
6.72 
5.30 
4.99 
5.58 
0.78 

13.91 

TRM 
528.0 

6.58 
7.40 
6.27 
7.15 
6.85 
0.52 
7.55 

3.86 
4.87 
4.87 
3.81 
4.35 
0.60 

13.74 

4.12 
3.50 
5.08 
5.80 
4.63 
1.02 

22.01 

5.91 
5.70 
5.39 
4.68 
5.42 
0.54 
9.92 

TRM 
529.5 

7.71 
6.83 
6.79 
7.40 
7.18 
0.45 
6.25 

3.15 
2.84 
3.15 
3.50 
3.16 
0.27 
8.53 

3.76 
4.37 
4.38 
2.79 
3.83 
0.75 

19.57 

6.01 
6.67 
6.06 
5.74 
6.12 
0.39 
6.42 

TRM 
532.1 

6.48 
7.45 
7.10 
7.09 
7.03 
0.40 
5.73 

6:25 
5.18 
7.98 

15.91 
8.83 
4.86 

55.03 

12.31 
10.89 
10.87 

9.92 
11.00 
0.99 
8.96 

5.96 
5.70 
7.03 
6.67 
6.34 
0.62 
9.72 



Appendix 5-F. (Continued)

Sample
No.

TRM TRM TRM TRM TRM TRM TRM
496.5 506.6 518.0 527.4 528.0 529.5 532.1Date

FEB77

MAY77

AUG77

NOV77

1
2
3
4
x
s
cv

1
2
3
4
x
s
cv

1
2
3
4
x
s
cv

1
2
3
4
x
s
cv

12.91
13.26
13.26
13.21
13.16
0.17
1.28

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.14
0.05
0.05
0.07

139

0.00
0.00
0.00
0.00
0.00
0.00

13.97
13.26
14.59
13.26
13.77
0.64
4.65

0.24
0.00
0.55
0.00
0.20
0.26

132.1

1.47
0.80
0.45
1.11
0.96
0.44

45.45

1.21
0.95
1.21
2.23
1.40
0.57

40.48

13.97
13.62
12.60
12.46
13.16
0.75
5.67

0.55
0.55
1.52
1.21
0.96
0.49

50.89

2.73
3.19
2.49
3.60
3.00
0.49

16.42

3.03
0.50
2.94
1.21
1.92
1.26

65.83

14.64
13.52
14.28
14.94
14.35
0.61
4.27

1.16
1.56
1.21
1.87
1.45
0.33

22.88

1.51
2.89
2.53
2.98
2.48
0.67

27.19

2.68
2.58
2.99
2.32
2.64
0.28

10.48

11.79
10.11
11.13
13.17
11.55
1.28

11.10

1.82
1.61
1.52
0.90
1.46
0.40

27.04

2.27
1.92
3.19
2.27
2.41
0.54

22.55

17.34
16.27
17.34
17.03
17.00
0.50
2.97

9.81
9.40
6.70
4.62
7.63
2.44

31.92

7.11
11.63
10.11
11.54
10.10
2.11

20.89

1.16
2.53
0.45
0.75
1.22
0.92

75.17

0.00
0.00
0.00
0.00
0.00
0.00

5.07 14.19
11.53
8.13
6.35

5.07 10.05
3.50

• 34.81

Appendix 5-F. (Continued) 

Date 
Sample 

No. 
TRM 

496.5 
TRM 

506.6 
TRM 

518.0 
TRM 

527.4 
TRM 

528.0 
TRM 

529.5 
TRM 

532.1 



Appendix 5-F. (Continued)

AUG82 0.3 !

2
3
x
S
cv

4.34 2.48

4.97 5.42

1.0 1

2
3
X

3.0

S.0

)-A

S

cv

2
.3
x
S

cv

3
x
S

cv

4.15
4.49
0.43
9.57
3.79
4.85
4.49
4.38
0.54

12.32
4.22
5.18
4.96
4.79
0.50

10.51
4.79
5.42
4.95
5.05
0.33
6.48

4.11

4.00

1.47

36.79

3.36

4.33

4.22

3.97

0.53

13.38

4.57

4.43

4.06

4.35

0.26

6.05

3.68

4.35

4.51

4.18

0.44

10.53

1.38
1.18
1.22
1.26
0.11
8.40
1.25
1.25
1.24
1.25
0.01
0.46
1.18
1.26
1.28
1.24
0.05
4.27
1.29
1.28
1.24
1.27
0.03
2.08

3.98
5.08
4.51
4.52
0.55

12.16
4.20
4.39
4.37
4.32
0.10
2.42
4.13
4.51
5.63
4.76
0.78

16.39
4.23
4.17
4.85
4.42
0.38
8.52

4.19
5.15
4.22
4.52
0.55

12.08
2.30
4.49
3.58
3.46
1.10

31.83
4.83
4.67
7.00
5.50
1.30

23.66
1.39
4.57
4.78
3.58
1.90

53.06

1.19
1.21
1.24

1.21
0.03
2.07

1.39
1.21

1.28

1.29

0.09

7.02

1.15

1.20

1.13

1.16

0.04
3.11

1.50

1.18

1.22

1.30

0.17

13.41

7.51
7..22
7.90
7.54
0.34
4.52
7.16
7.26
.8.12
7.51
0.53
7.02
7.05
8.14
7.90
7.70
0.57
7.44
5.93
7.12
7.90
6.98
0.99

14.21

5.90
4.62
5.74
5.42
0.70

12.87
3.98
5.07
5.66
4.90
0.85

17.38
4.25
5.66
6.65
5.52
1.21

21-85
5.10
4.89
4.83
4.94
0.14
2.87

1.28
1.35
1.31
1.31
0.04
2.67
1.38
1 .32
1.32
1.34
0.03
2.59
1.36
1.32
1.26
1.31
0.05
3.83
, .26
1. 33
1. 36

1.32
0.05

Appendix 5-F. (Continued) 

AUG82 0.3 I 4.34 2.48 1.38 3.98 4.19 1. 19 7.51 5.90 1.28 

2 4.97 5.42 1. 18 5.08 5.15 1.21 7 .. 22 4.62 1.35 
3 4.15 4.11 1.22 4.51 4.22 1.24 7.90 5.74 lo31 
x 4.49 4.00 1.26 4.52 4.52 1.21 7.54 5.42 1.31 
5 0.43 1.47 0.11 0.55 . 0.55 0.03 0.34 0.70 0.04 
tV 9.57 36.19 8.40 12.16 12;08 2.07 4.52 12.87 2.67 

1.0 1 3.79 3.36 1.25 4.20 2.30 1.39 7.16 3.98 1.38 
2 4.85 4.33 1.25 4.39 4.49 1.21 7.26 5.07 1.32 
3 4.49 4.22 1.24 4.37 3.58 1.28 F3.12 5.66 1.32 
x 4.38 3.97 1.25 4.32 3.46 1.29 7.51 4.90 1.34 
s 0.54 0.53 0.01 0.10 1. 10 0.09 0.53 0.85 0.03 
tV 12.32 13.38 0.40 2.42 31.83 7.02 7.02 17.38 2.59 

3.0 1 4.22 4.57 1. 18 4.13 4.83 1. 15 7.05 4.25 1. 36 
2 5.18 4.43 1.26 4.51 4.67 1.20 8.14 5.66 1.32 
3 4.96 4.06 1.28 5.63 7.00 1. 13 7.90 6.65 1.26 
K 4.79 4.35 1.24 4.76 5.50 1. 16 7.70 5.52 1. 31 

... 5 0.50 0.26 0.05 0.18 1. 30 0.04 0.51 1.21 0.05 
U1 tv 10.5\ 6.05 4.27 16.39 23.66 3.11 7.44 21.85 3.83 
U1 5.0 4.79 3.68 1.29 4.23 I. 39 1.50 5.93 5.10 ; .~6 

2. 5.42 4.35 1.28 4.17 4.57 1.18 7.12 4.89 1. 33 

3 4.95 4.51 1.24 4.85 4.78 1.22 7.90 4.8:; 1. 3f, 

x 5.05 4.18 1.27 4.42 3.58 1.30 6.98 4.94 1.32 
s 0.33 0.44 0.03 0.38 1.90 0.17 0.99 0.14 0.05 
tV 6.48 10.53 2.08 8.52 53.06 13.41 14.21 2.87 3.90 



Appenoix 5-F. (Continued)

TRM 496.5 TRH 506.6

Chl a Pheo a Pheo

Mg/m3 Mg/m3 Index

TRM 518.0

Chl a Pheo a Pheo

Mg/m3 Mg/r3 IndexDepth Sample

Date (W) No.

Chl a Pheo a Pheo
Mg/m3 Mg/m3 Index

C0

NOV82 0.3 1
2
3
x

S
cv

1.0 1
2
3
x

s
cv

3.0 1
2
3
x
S

Cv
5.0 1

2
3
x
s

cv

1.82
2.60
2.51
2.31
0.43

18.47
2.04
2.39
2.58
2.34
0.27

11.72
2.84
2.73
2.82
2.80
0.06
2.10
2.83
2.73
3.06
2.87
0.17
5.89

0.72
0.67
0.48
0.62
0.13

20.31
0.64
1.20
0.21
0.68
0.50

72.65
1.04
1.76
1.50
1.43
0.36

25.44
0.13
1.31
0.51
0.65
0.60

92.67

1.45
1.53
1.57
1.52
0.06
4.03
1.50
1.40
1.64
1.51
0.12
7.97
1.47
1.33
1.39
1.40
0.07
5.03
1.67
1.41
1.59
1.56
0.13
8.55

2.83
2.84
3.06
2.91
0.13
4.47
2.84
2.58
2.82
2.75
0.14
5.27
2.48
2.50
2.95
2.64
0.27

10.05
2.82
2.94
3.84
3.20
0.56

17.42

1.50
1.50
1.42
1.47
0.05
3.13
1.50
1.12
0.59
1.07
0.46

42.72
1.39
1.84
1.68
1 .64
0.23

13.94
1.95
Z. 59
0.00
1.51
1.35

89.15

1.39
1.39
1.42
1.40
0.02
1.24
1.39
1.44
1.56
1.46
0.09
5.°97

1.38
1.29
1.37
1.35
0.05
3.66
1.32
1 .24
2.27
1.61
0.57

35.59

4.07
3.97
4.31
4.12
0.17
4.24
3.82
4.07
3.60
3.83
0.24
6.14
4.64
3.36
4.53
4.18
0.71

16.98
4.65
4.43
5.79
4.96
0.73

14.73

1.28
1.09
8.92
3.76
4.47

118.7
0.45
1.28
1.44
1.06
0.53

50.29
1.76
2.43
1.12
1.77
0.66

37.01
0.85
1.84
2.72
1.80
0.94

51.88

1.50
1 .52
0.90
1.31
0.35

26.96
1.62
1.50
1.45
1.52
0.09
5.74
1.46
1.30
1.54
1.43
0.12
8.53
1.58
1.44
1.42
1.48
0.09
5.89

J-A 
(1' 

C'l 

Appenoix 5-F. (Continued) 

Date 

Nova2 

Depth 
(m) 

0.3 

1.0 

3.0 

5.0 

Sample 
tlo. 

1 
2 
3 
x 
s 
CV 

1 
2 
3 
x 
s 
CV 

1 
2 
3 
x 
s 
CV 

1 
2 
3 
x 
s 
CV 

TRM 496.5 

(hl a 
M9 /m:"s 

1.62 
2.60 
2.51 
2.31 
0.43 

18.47 
2.04 
2.39 
2.58 
2.34 
0.27 

11.72 
2.84 
2.73 
2.82 
2.80 
0.06 
2.10 
2.83 
2.73 
3.06 
2.87 
0.17 
5.89 

Pheo a 
119/m3 

0.72 
0.67 
0.46 
0.62 
0.13 

20.31 
0.64 
1.20 
0.21 
0.68 
0.50 

72.65 
1.04 
1.76 
1.50 
1.43 
0.36 

25.44 
O. \3 
1.31 
0.51 
0.65 
0.60 

92.67 

Pheo 
Index 

1.45 
1.53 
1.57 
1.52 
0.06 
4.03 
1.50 
1.40 
1.64 
1.51 
0.12 
7.97 
1.47 
1.33 
1.39 
1.40 
0.07 
5.03 
1.67 

. 1.41 
1.59 
1.56 
0.13 
6.55 

TRM 506.6 

ehl a 
H9 /m3 

2.83 
2.84 
3.06 
2.91 
0.13 
4.47 
2.84 
2.58 
2.82 
2.75 
0.14 
5.27 
2.46 
2.50 
2.95 
2.64 
0.27 

10.05 
2.82 
2.94 
3.84 
3.20 
0.56 

17.42 

Pheo a 
H9/m3 

1.50 
1.50 
1.42 
1.47 
0.05 
3.13 
1.50 
1. 12 
0.59 
1.07 
0.46 

42.72 
1.39 
1.84 
1.68 
1.64 
0.23 

13.94 
1.95 
£.59 
0.00 
1.51 
1.35 

89.15 

Pheo 
Index 

1.39 
}'39 
1.42 
1.40 
0.02 
1.24 
1.39 
1.44 
1.56 
1.46 
0.09 
5.97 
1.38 
1.29 
\.37 
1.35 
0.05 
3.66 
1.32 
1.24 
2.27 
1.61 
0.57 

35.59 

ehl a 
Mg/m3 

4.07 
3.97 
4.31 
4.12 
0.17 
4.24 
3.82 
4.07 
3.60 
3.83 
0.24 
6.14 
4.64 
3.36 
4.53 
4.18 
0.71 

16.98 
4.65 
4.43 
5.79 
4.96 
0.73 

14.73 

TRM 518.0 

Pheo a Pheo 
M9/m3 Index 

1.28 1.50 
1.09 1.52 
6.92 0.90 
3.76 1.31 
4.47 0.35 

116.7 26.96 
0.45 1.62 
1.28 1.50 
1.44 1.45 
1.06 1.52 
0.53 0.09 

50.29 5.74 
1.76 1.46 
2.43 1.30 
L 12 1.54 
1.77 1.43 
0.66 0.12 

37.01 8.53 
0.85 1.58 
1.84 1.44 
2.72 1.42 
1.80 1.48 
0.94 0.09 

51.66 5.89 



Appendix 5-F. (Continued)

TRM 527.4 TRM 528.0 TRM 529.5

Depth Sample Chl a Pheo a Pheo Chl a Pheo a Pheo Chl a Pheo a Pheo

Date (M) No. Mg/m3 Mg/m3 Index Mg/m3 Mg/m3 Index Mg/m3 Mg/m3 Index

MAY82 0.3 I 3.10 2.24 1.32 2.43 3.39 1.10 4.25 2.30 1.39

2 3.91 1.28 1.50 3.23 3.34 1.20 4.45 2.22 1.41

3 3.79 2.91 1.30 2.53 1.76 1.33 4.37 3.39 1.29

x 3.60 2.14 1.37 2.73 2.83 1.21 4.36 2.64 1.36

s 0.44 0.82 0.11 0.44 0.93 0.12 0.10 0.65 0.06

cv 12.14 38.22 8.02 15.97 32.76 9.53 2.31 24.79 4.72

1.0 1 4.25 1.84 1.44 3.10 2.70 1.26 4.45 1.76 1.46

2 3.32 3.98 1.15 3.10 2.24 1.32 7.54 3.18 1.45
3 4.94 2.51 1.41 3.23 1.98 1.36 4.93 2.06 1.45

x 4.17 2.78 1.33 3.14 2.31 1.31 5.64 2.33 1.45

s 0.81 1.09 0.16 0.08 0.36 0.05 1.66 0.75 0.01

cv 19.50 39.42 11.96 2.39 15.81 3.83 29.48 32.08 0.40
U 3.0 1 4.35 2.48 1.38 4.40 3.84 1.25 4.03 4.19 1.19

2 .4.94 0.00 2.04 4.13 2.56 1.36 4.96 1.60 1.50

3 4.37 2.48 1.38 3.57 1.63 1.43. 4.84 2.78 1.37

x 4.55 1.65 1.60 4.03 2.68 1.35 4.61 2.86 1.35

s 0.34 1.43 0.38 0.42 1.11 0.09 0.51 1.30 0.16
cv 7.36 86.60 23.82 10.50 41.45 6.74 10.97 45.39 11.50

5.0 1 4.84 2.32 1.42 3.57 1.17 1.50 4.71 2.59 1.39
2 3.57 2.08 1.38 4.81 5.05 1.19 4.69 2.14 1.43

3 4.60 1.95 1.45 4.93 2.96 1.36 4.69 2.59 1.39

x 4.34 2.12 1.42 4.44 3.06 1.35 4.70 2.44 1.40

s 0.67 0.19 0.04 0.75 1.94 0.16 0.01 0.26 0.02
cv 15.56 8.87 2.48 16.97 63.46 11.50 0.25 10.65 1.65

... 
c." 
'-l 

Appendix 5-f. (Continued) 

Date 

HAV82 

Depth 
(m) 

0.3 

1.0 

3.0 

5.0 

Sample 
No. 

I 
2 
3 
x 
s 
cv 

2 
3 
x 
s 
cv 
1 
2 
3 
x 

s 
cv 
1 
2 
3 
x 

s 
cv 

Chl a 
Hg/m3 

3.10 
3.91 
3.79 
3.60 
0.44 

12.14 
4.25 
3.32 
4.94 
4.17 
0.81 

19.50 
4.35 
4.94 
4.37 
4.55 
0.34 
7.36 
4.84 
3.57 
4.60 
4.34 
0.67 

15.56 

TRH 527.4 

Pheo a 
Hg/m3 

2.24 
1.28 
2.91 
2.14 
0.82 

38.22 
1.84 
3.98 
2.51 
2.78 
1.09 

39.42 
2.48 
0.00 
2.48 
1.65 
1.43 

86.60 
2.32 
2.0S 
1.95 
2.12 ' 
0.19 
8.87 

Pheo 
Indel< 

1.32 
1.50 
1.30 
1.37 
0.11 
8.02 
1.44 
1. 15 
1.41 
1.33 
0.16 

11.96 
1.38 
2.04 
1.38 
1.60 
0.38 

23.S2 
1.42 
1.38 
1.45 
1.42 
0.04 
2.48 

Chl a 
Mg/m3 

. 2.43 
3.23 
2.53 
2.73 
0.44 

15.97 
3.10 
3.10 
3.23 
3.14 
0.08 
2.39 
4.40 
4.13 
3.57 
4.03 
0.42 

10.59 
3.57 
4.81 
4.93 
4 • .44 
0.75 

16.97 

TRH 52B.O 

Pheo a 
Mg/m3 

3.39 
3.34 
1.76 
2.83 
0.93 

32.76 
2.70 
2.24 
1.98 
2.31 
0.36 

15.81 
3.84 
2.56 
1.63 
2.68 
1.11 

41.45 
1.17 
5.05 
2.96 
3.06 
1.94 

63.46 

Pheo 
Index 

1.10 
1.20 
1.33 
1.21 
0.12 
9.53 
1.26 
1.32 
1.36 
1.31 
0.05 
3.83 
1.25 
1.36 
1.43, 
1.35 
0.09 
6.74 
1.50 
1. 19 
1.36 
1.35 
0.16 

11.50 

Chl a 
Hg/m3 

4.25 
4.45 
4.37 
4.36 
0.10 
2.31 
4.45 
7.54 
4.93 
5.64 
1.66 

29.48 
4.03 
4.96 
4.84 
4.61 
0.51 

10.97 
4.71 
4.69 
4.69 
4.70 
0.01 
0.25 

TRH 529.5 

Pheo a Pheo 
Mg/m3 Index 

2.30 1.39 
2.22 1.41 
3.39 1.29 
2.64 1.36 
0.65 0.06 

24.79 4.72 
1. 76 1.46 
3.18 1.45 
2.06 1.45 
2.33 1.45 
0.75 0.01 

32.08 0.40 
4.19 1. 19 
1.60 1.50 
2.78 1.37 
2.S6 1.35 
1.30 0.16 

45.39 11.50 
2.59 1.39 
2.14 1.43 
2.59 1.39 
2.44 1.40 
0.26 0.02 

10.65 1.65 



Appenaix 5-F. (Continued)

Ad,382 0.3 1 9.22 4.62 1.41 9.38 4.54 1.42 7.83 4.65 1.37
2 10.49 4.59 1.44 9.84 6.65 1.33 8.22 6.30 1.29
3 10.94 5.34 1.41 9.59 5.37 1.38 8.45 3.95 1.43
x 10.22 4.85 1.42 9.60 5.52 1.38 8.17 4.97 1.36
s 0.89 0.42 0.02 0.23 1.06 0.05 0.31 1.21 0.07
cv 8.73 8.75 1.22 2.40 19.26 3.28 3.84 24.29 5.15

1.0 1 9.31 5.71 1.35 9.28 4.81 1.40 6.51 6.49 1.20
2 9.81 6.19 1.35 10.28 4.67 1.43 7.78 6.01 1.29

3 10.03 2.03 1.57 8.68 5.69 1.34 4.37 5.85 1.11
x 9.72 4.64 1.42 9.41 5.06 1.39 6.22 6.12 1.20

s 0.37 2.28 0.13 0.81 0.55 0.05 1.72 0.33 0.09
cv 3.80 49.01 8.92 8.59 10.93 3.30 27.71 5.45 7.50

3.0 1 9.09 5.34 1.37 8.97 3.34 1.47 7.41 4.35 1.37
2 9.96 5.02 1.41 11.33 6.35 1.38 8.14 5.66 1.32
3 9.94 6.84 1.32 10.84 4.70 1.44 7.75 5.55 1.31
x 9.66 5.73 1.37 10.38 4.80 1.43 7.77 5.19 1.33
s 0.50 0.97 0.05 1.25 1.51 0-05 0.37 0.73 0.03
cv 5.14 16.95 3.30 12.00 31.42 3.20 4.70 14.01 2.41

5.0 1 9.87 3.02 1.51 7.49 5.45 1.31 6.83 4.78 1.32
2 12.10 4.94 1.45 8.79 4.51 1.40 7.78 5.10 1.34
3 9.25 4.81 1.40 10.26 6.49 1.35 7.44 5.45 1.31
x 10.41 4.26 1.45 8.85 5.48 1.35 7.35 5.11 1.32
s 1.50 1.07 0.06 1.39 0.99 0.05 0.48 0.34 0.02
cv 14.40 25.21 3.79 15.67 18.06 3.33 6.55 6.56 1.15

I.ppenOix 5-f. (Continued) 

;'1.1382 0.3 9.22 4.62 1.41 9.38 4.54 1.42 7.83 4.65 1.37 
2 10.49 4.59 1.44 9.84 6.65 1.33 8.22 6.30 1.29 
3 10.94 5.34 1.41 9.59 5.37 1.38 8.45 3.95 1.43 
x 10.22 4.65 1.42 9.60 5.52 1.36 6.17 4.97 1.36 
s 0.89 0.42 0.02 0.23 1.06 0.05 0.31 1.21 0.07 
cv 6.73 8.75 1.22 2.40 19.26 3.2B 3.84 24.29 5.15 

1.0 1. 9.31 5.71 1.35 9.28 4.Bl 1.40 6.51 6.49 1.20 
2 . 9.81 6.19 1.35 10.28 4.67 1.43 7.78 6.01 1.29 
3 10.03 2.03 1.57 8.68 5.69 1.34 4.37 5.85 I. 11 
Ie 9.72 4.64 1.42 9.41 5.06 1.39 6.22 6.12 1.20 
s 0.37 2.28 0.13 0.81 0.55 0.05 1.72 0.33 0.09 
cv 3.80 49.01 8.92 8.59 10.93 3.30 27.71 5.45 7.50 

3.0 1 9.09 5.34 1.37 8.97 3.34 1.47 7.41 4.35 1.37 
2 9.96 5.02 1.41 11.33 6.35 1.3B 8.14 5.66 1.32 
3 9.94 6.84 1. 32 10.84 4.70 1.44 7.75 5.55 1.31 
lC 9.66 5.73 1.37 10.38 4.BO 1.43 7.77 5.19 1.33 
5 0.50 0.97 0.05 1.25 1.51 0.05 0.37 0.73 0.03 ... 

5.14 16.95 3.30 12.00 31.42 3.20 4.70 14.01 2.41 ... cv 
0: 5.0 1 9.B7 3.02 1.51 7.49 5.45 1.31 6.83 4.78 1.32 

2 12.10 4.94 1.45 8.79 4.51 1.40 7.78 5.10 1.34 
3 9.25 4.81 1.40 10.26 6.49 1.35 7.44 5.45 1.31 
lC 10.41 4.26 1.45 8.85 5.48 1.35 7.35 5.11 1.32 
5 1.50 1.07 0.06 1.39 0.99 0.05 0.48 0.34 0.02 
cv 14.40 25.21 3.79 15.67 18.06 3.33 6.55 6.56 1. 15 



Appendix 5-F. (Continued)

TRM 527.4 TRM 528.0

Chl a Pheo a Pheo
Mg/m3 Mg/m3 Index

TRM 529.5

Chl a Pheo a Pheo

Mg/m3 Mg/m3 Index
Depth Sample

Date (M) No.
Chl a Pheo a
Mg/m3 Mg/m3

Pheo

Index

J-b
UJ1

NOV82 0.3 1
2
3
x

cv
1.0 1

2
3
x
s

cv
3.0 1

2
3
x
s
cv

5.0 1
2
3
x
s

cv

6.45
6.11
6.49
6.35
0.21
3.29
6.03
5.92
6.13
6.03
0.11
1.74
6.15
5.57
5.67
5.80
0.31
5.35
5.77
5.55
6.33
5.88
0.40
6.84

1.12
0.56
0.67
0.78
0.30

37.88
0.37
1.55
1.01
0.98
0.59

60.48
0.56
0.53
1.63
0.91
0.63

69.11
1.36
0.99
1.39
1.25
0.22

17.87

1.58
1.64
1.63
1.62
0.03
1.99
1.66
1.53
1.59
1.59
0.07
4.08
1.64
1.63
1.52
1.60
0.07
4.17
1.55
1.58
1.56
1.56
0.02
0.98

5.65
6.52
6.03
6.07
0.44
7.19
5.11
5.11
5.45
5.22
0.20
3.76
5.57
3.38
5.57
4.84
1.26

26.12
6.48
6.13
5.79
6.13
0.35
5.63

0.72
1.76
0.37
0.95
0.72

76.10
0.69
1.15
0.80
0.88
0.24

27.30
1.44
3.34
0.99
1.92
1.25

64.85
1.12
0.56
1.3b
1.01
0.41

40.51

1.61
1.53
1.66
1.60
0.07
4.10
1.61
1.55
1.60
1.59
0.03
2.03
1.53
1.20
1.58
1.44
0.21

14.37
1.58
I.64
1.55
1.59
0.05
2.88

6.38
6.47
6.35
6.40
0.06
0.98
5.21
6.14
6.03
5.79
0.51
8.77
3.97
3.28
6.26
4.50
1.56

34.64
5.89
6.11
6.89
6.30
0.53
8.35

1.39
1.12
0.93
1.15
0.23

20.16
0.43
1.01
1.28
0.91
0.43

47.90
5.18
2.70
1.20
3.03
2.01

66.41
1.09
0.56
1.87
1.17
0.66

56.16

1.56
1.58
1.60
1.58
0.02
1.27
1.64
1.59
1.56
1.60
0.04
2.53
1.09
1.26
1.57
1.31
0.24

18.63
1.58
1.64
1.53
1.58
0.06
3..48

... 
C/1 
(6) 

Appendix 5-F. (Continued) 

Date 

NOV82 

Depth 
(m) 

0.3 

1.0 

3.0 

5.0 

Sample 
No. 

1 
2 
3 
)( 

s 
cv 
1 
2 
3 
x 
s 
cv 

2 
3 
x 

s 
cv 
1 
2 
3 
x 

s 
cv 

Chl a 
Mg/m3 

6.45 
6.11 
6.49 
6.35 
0.21 
3.29 
6.03 
5.92 
6.13 
6.03 
0.11 
1. 74 
6.15 
5.57 
5.67 
5.80 
0.31 
5.35 
5.77 
5.55 
6.33 
5.88 
0.40 
6.84 

TRM 527.4 

Pheo a 
. Mg/m3 

1. 12 
0.56 
0.67 
0.78 
0.30 

37.88 
0.37 
1.55 
1.01 
0.98 
0.59 

60.48 
0.56 
0.53 
1.63 
0.91 
0.63 

69.11 
1.36 
0.99 
1.39 
1.25 
0.22 

17.87 

Pheo 
Index 

1.58 
1.64 
1.63 
1.62 
0.03 
1.99 
1.66 
1.53 
1.59 
1.59 
0.07 
4.08 
1.64 
1.63 
1.52 
1.60 
0.07 
4.17 
1.55 
1.58 
1.56 
1.56 
0.02 
0.98 

Chl a 
Hg/m3 

5.65 
6.52 
6.()3 
6.()7 
0.44 
7.19 
5.11 
5.11 
5.45 
5.22 
0.20 
3.76 
5.57 
3.38 
5.57 
4.84 
1.26 

26.12 
6.48 
6.13 
5.79 
6.13 
0.35 
5 .. 63 

TRH 528.0 

Pheo a 
Hg/m3 

0.72 
1. 76 
0.37 
0.95 
0.72 

76.10 
0.69 
1.15 
0.80 
0.88 
0.24 

27.30 
1.44 
3.34 
0.99 
1.92 
1.25 

64.85 
1.12 
0.5f; 
1.3b 
1.01 
0.41 

40.51 

Pheo 
Index 

1.61 
1. 53 
1.66 
1.60 
0.07 
4.10 
1. 61 
1.55 
1.60 
1.59 
0.03 
2.03 
1.53 
1.20 
1.58 
1.44 
0.21 

14.37 
1.58 
1.64 
1.55 
1.59 
0.05 
2.88 

Chl a 
Mg/m3 

6.38 
6.47 
6.35 
6.40 
0.06 
0.98 
5.21 
6.14 
6.03 
5.79 
0.51 
8.77 
3.97 
3.28 
6.26 
4.50 
1.56 

34.64 
5.89 
6.11 
6.89 
6.30 
().53 
8.35 

TRH 529.5 

Pheo a Ph eo 
Hg/m3 Index 

1.39 1.56 
I. 12 1.58 
0.93 1.60 
1. 15 1.58 
0.23 0.02 

20.16 1.27 
0.43 1.64 
1.01 1.59 
1.28 1.56 
0.91 1.60 
0.43 O.O~ 

47.90 2.53 
5.18 1.09 
2.70 1.26 
1.20 1.57 
3.03 1.31 
2.01 0.24 

66.41 18.63 
1.09 1.58 
0.56 ·1.64 
1.87 1.53 
1. 17 1.58 
0.66 0.06 

56.16 3,.48 



Appenoix 5-F. (Continued)

TRM 532.1

Depth Sample
(W) No.

Chl a
Mg/m3

Pheo a
Mg/m3

Pheo
Index'Date

0

MAY82 0.3 1
2
3
x
s

cv
1.0 1

2
3
x
s

cv
3.0 1

2
3
x

s

cv
5.0 1

2

3

v

cv

6.77
8.81
8.46
8.01
1.09

13.61
8.37
7.90
7.32
7.86
0.53
6.69

11.56
9.62
9.52

10.23
1.15

11.24
11.10
11.19
11.,66
11.32
0.30
2.66

2.32
2.06
2.40
2.26
0.18
7.87
1.76
2.38
2.35
2.16
0.35

16.16
2.46
1.09
0.91
1.49
0.85

57.02
0.35
0.99
0.00
0.45
0.50

112.4

1.49
1.55
1.52
1.52
0.03
1.97
1.56
1.51
1 .50
1.52
0.03
2.11
1.56
1.62
1.63
1.60
0.04
2.36
1.68
1.64
1.73
1.68
0.05
2.68

~ 
(!') 

0 

AppenDix 5-f. (Continued) 

. Date 

t1I.Y82 

Depth 
(m) 

0.3 

1.0 

3.0 

S.O 

Sample 
No. 

1 
2 
3 
)( 

5 

cv 
1 
2 
3 
x 

5 

cv 
1 
2 
3 
)C 

5 

cv 
1 
2 
3 
)( 

5 

tV 

Chl a 
Hg/m3 

6.71 
8.81 
8.46 
8.01 
1.09 

13.61 
8.31 
1.90 
1.32 
7.86 
0.53 
6.69 

11.56 
9.62 
9.52 
10.2~ 

1. 15 
11.24 
11.10 
11.19 
lL66 
11.32 
0.30 
2.66 

. TRH 532.1 

Pheo a 
H9/m3 

2.32 
2.06 
2.40 
2.26 
0.18 
7.81 
1.76 
2.38 
2.35 
2.16 
0.35 

16.16 
2.46 

·1.09 
0.91 
1.49 
0.85 

51.02 
0.35 
0.99 
0.00 
0.45 
0.50 

112.4 

Pheo 
Index 

1.49 
1.55 
1.52 
1.52 
O.O~ 
1.91 
1.56 
1.51 
1.50 
1.52 
0.03 
2.11 
1.56 
1.62 
1.~3 

1.60 
0.04 
2.36 
1.68 
1.64 
1.73 
1.68 
0.05 
2.68 



Appendix 5-F. (Continued)

AUG82 0.3 1
2
3
x
s

cv
1.0 1

2
3
X

cv
3.0 1

2
3
x

S

cv
5.0 1

2
3
x
s

cv

21.17
21.17
18.61
20.32

1.48
7.27

19.25
20.82
20.66
20.24
0.86
4.27

21.38
23.87
22.70
22.65

1.25
5.50

20.24
20.55
19.05
19.95
0.79
3.97

2.91
3.36
1.98
2.75
0.70

25.59
3.82
4.17
4.43
4.14
0.31
7.39
3.74
3.31
3.71
3.59
0.24
6.69
4.59
5.61
5.90
5.37
0.69

12.82

1.61
1 .59
1.63
1.61
0.02
1.24
1.57
1'.57
1.56
1.57
0.01
0.37

1.58
1.61
1.59
1.59
0.02
0.96
1.55
1.53
1.50
1.53
0.03
1.65

C)
cFl

Append ix 5-f'. ~Continued) 

AUG82 0.3 1 21.17 2.91 1.61 
2 21.17 3.36 1.59 
3 18.61 1.98 1.63 
x 20.32 2.75 1.61 
5 1.48 0.70 0.02 
cv 7.27 25.59 1.24 

1.0 1 19.25 3.82 1.57 
2 20.82 4.17 L57 
3 20.66 4.43 1.56 
x 20.24 4.14 1.57 
5 0.86 0.31 0.01 
cv 4.27 7.39 0.37 

3.0 21.38 3.74 1.58 
2 23.87 3.31. 1.61 
3 22.70 3.71 1.59 
x 22.65 3.59 1.59 
5 1.25 0.24 0.02 
cv 5.50 6.69 0.96 

5.0 1 20.24 4.59 1.55 

~ 2 20.55 5.61 1.53 
C') 3 19.05 5.90 1.50 
~ x 19.95 5.37 1.53 

5 0.79 0.69 0.03 
cv 3.97 12.82 1.65 



Appendix 5-F. (Cbntinued)

TRM 532.1

Depth Sample

Date (M) No'.

Chl a
Mg/m3

Pheo a Pheo
Mg/m3 Index

NOV82 0.3 1
2
3
x
s

cv
1.0 1

2
3

Ss

cv
3.0 1

2
3
x
s

cv
5.0 1

3
X

sv

7.16
6.81
6.66
6.88
0.26
3.73
6.93
7.50
7.06
7.16
0.30
4.17

7.04
7.16
6.72
6.97
0.23
3.26
5491

6.48
6.81
6.40
0.46
7.11

2.70
0.77
0.59
1.35
1.17

86.43
1.87
0.99
0.69
1.18
0.61

51.83
•0.24
0.88
1.04
0.72
0.42

58.79
0.64
0.67
0.00
0.44
0.38

86.67

1.47
1.62
1.64
1.58
0.09
5.89
1.53
1.61
1.63
1.59
0.05
3.33
1.68
1.62
1.59
1.63
0.05
2.81
1.63
1.63
1.71
1.66
0.05
2.79

~ 
(1) 

l~ 

Appendix 5-r: (Continued) 

Date 

Nova2 

Depth 
(II) 

0.3 

1.0 

3.0 

5.0 

Sample 
. No~ 

1 
2 
3 
x 

5 

tv 
1 
2 
3 
IC 

5 

cv 
1 
2 
3 
x 
5 

tv 
1 
Z 
3 
x 

5 

cv 

Chl a 
Hg/m3 

7.16 
6.81 
6.66 
6.88 
0.26 
3.13 
6.93 
7.50 
7.06 
7.16 
0.30 
4.17 
7.04 
7.16 
6.72 
6.97 
0.23 

. 3.26 
5.91 
6.48 
6.81 
6.40 
0.46 
7.11 

TRH 532.1 

Ph eo a 
Mg/m3 

2.70 
0.77 
0.59 
1.35 
1.17 

86.43 
1.87 
0.99 
0.69 
1.18 
0.61 

51.83 
·0.24 
0.88 
1.04 
0.72 
0.42 

58.79 
'0.64 
0.67 
0.00 
0.44 
0.38 

86.67 

Pheo 
Index 

1.47 
1.62 
1.64 
1.58 
0.09 
5.89 
1.53 
1.61 
1.63 
1.59 
0.05 
3.33 
1.68 
1.62 
1.59 
1.63 
0.05 
2.Bl 
1.63 
1.63 
1. 71 
1.66 
0.05 
2.79 



Appendix 5-F. (Continued)

TRM 496.5 TRM 506.6

Chl a Pheo a Pheo
Mg/m3 Mg/m3 Index

TRM 518.0

Chl a Pheo a Pheo

Mg/m3 Mg/m3 Index
Depth Sample

Date (W) No.

Chl a Pheo a
Mg/m3 Mg/m3

Pheo

Index

I-h

FEB83 0.3 1
2
3
x
S

cv
1.0 1

2
3
x

s

cv

3.0 1
2
3
X

s

cv

5.0 I
2
3
x

S

cv

4.43
4.30

4.07

4.27

0.18

4.27

4.31

4.75

4.63

4.56

0.23

4.98

4.75

4.62

4.97

4.78

0.18

3.70

4.63

4.86

4.74

4.74

0.12

2.43

1.39
0.75
2.64
1.59
0.96

60.33
0.00
0.59
1.31
0.63
0.66

103.6
1.04
1.76
1.42
1.41

0.36
25.61
0.85
0.77
1.04
0.89
0.14

15.64

1.50
1.58
1.33
1.47
0.13
8.69
1.73
1.62
1.52
1.62
0.11
6.47
1.56
1.46
1.52
1.51
0.05
3.39
1.58
1.59
1.56
I.58
0.02
0.97

5.31
4.74
4.84
4.96
0.30
6.13
4.77
4.75
4.50
4.67
0.15
3.22
5.08
4.97
4.63
4.89
0.23
4.79
4.87
5.09
4.52
4.83
0.29
5.96

1.52
0.59
0.32
0.81.

0.63
77.72

1.04
1.50
0.67
1.07
0.42

38.86
0.24
1.87
0.00
0.70
1.02

144.7
1.68
2.06
0.21
1.32
0.98

74.21

1.52
1.62
1.65
1 .60
0.07
4.26
1.56
1.50
1.60
1.55
0.05
3.24
1.67
1.47
1.71
1.62
0.13
7.95
1.48
1.45
1.67
1.53
0.12
7.78

5.54
5.20

5.45

5.40

0.18

3.26

5.33

5.33

5.43

5.36

0.06

1.08
5.53

5.42

5.46

5.47

0.06
1.02

4.86

5.11

5.21

5.06

0.18

3.56

0.99
0.00
1.25
0.75
0.66

88.34
1.07
1.07
0.80
0.98
0.16

15.91
1.44
0.80
1.25
1.16
0.33

28.25
0.77
2.06
0.00
o.q4
1.04

110.3

1.5B
1.70
1.55
1.61
0.08
4.93
1.57
1.57
1 .60
1.58
0.02
1.10
1.53
1.60
1.55
1.56
0.04
2.31
1.59
1.45
1.70
1.58
0.13
7.93

~ 
en .. ..... 

Appendix S-F. (Continued) 

Date 

rEB83 

Depth 
(III) 

0.3 

1.0 

3.0 

5.0 

Sample 
No. 

1 

2 
3 
x 
s 
cv 
1 
2 
3 
x 
s 
cv 
1 
2 
3 
x 
s 
cv 

2 
3 
K 

s 
cv 

ChI a 
M9 /m3 

4.43 
4.30 
4.07 
4.27 
0.18 
4.27 
4.31 
4.75 
4.63 
4.56 
0.23 
4.98 
4.75 
4.62 

·4.97 
4.78 
0.18 
3.70 
4.63 
4.86 
4.74 
4.74 
0.12 
2.43 

TRM 496.5 

Pheo a 
Mg/m3 

1.39 
0.75 
2.64 
1.59 
0.96 

60.33 
0.00 
0.59 
1. 31 
0.63 
0.66 

103.6 
1.04 
1. 76 
1.42 
1.41 
0.36 

25.61 
0.85 
0.17 
1.04 
0.89 
0.14 

15.64 

Pheo 
Index 

1.50 
1.58 
1.33 
1.47 
0.13 
8.69 
1. 73 
1.62 
1.52 
1.62 
0.11 
6.47 
1.56 
1.46 
1. 52 
1.51 
0.05 
3.3:i 
1.58 
1.59 
1.56 
1. 58 
0.02 
0.97 

ChI a 
M9 /m3 

5.31 
4.74 
4.84 
4.96 
0.30 
6.13 
4.77 
4.75 
4.50 
4.67 
0.15 
3.22 
5.08 
4.91 
4.63 
4.89 
0.23 
4.711 
4.87 
5.09 
4.52 
4.83 
0.29 
5.96 

TRM 506.6 

Pheo a 
H9/m3 

1.52 
0.59 
0.32 
0.8~ 

0.63 
77.72 

1.04 
1.50 
0.67 
1.07 
0.42 

38.86 
0.24 
1.87 
0.00 
0.70 
1.02 

144.7 
1.68 
2.06 
0.21 
1.32 
0.98 

74.21 

Pheo 
Index 

1.52 
1.62 
1.65 
1.60 
0.07 
4.26 
1.56 
1.50 
1.60 
1. 55 
0.05 
3.24 
1.67 
1.47 
1. 71 
1.62 
0.13 
7.95 
1.48 
1.45 
1.67 
1.53 
0.12 
7.78 

Chl a 
I1g/m3 

5.54 
5.20 
5.45 
5.40 
0.18 
3.26 
5.33 
5.33 
5.4~i 

5.3b 
0.06 
1.08 
5.53 
5.42 
5.46 
5.41 
0.06 
1.02 
4.86 
5.11 
5.21 
5.06 
O.la 
71.56 

TRM S18.0 

Pheo a Ph eo 
Hg/m3 Index 

0.99 1.58 
0.00 1. 70 
1.25 1.55 
0.75 1.61 
0.66 0.08 

88.34 4.93 
1.07 1.57 
1.07 1.57 
0.80 1.60 
0.98 1.58 
0.16 0'.02 

15.91 1. 10 
1.44 1.53 
0.80 1.60 
1.25 1.55 
1. 16 1.56 
0.33 0.04 

28.25 2.31 
0.17 1.59 
2.06 1.45 
0.00 1.10 
0.Q4 1.58 
1.04 o.n 

110.3 7.9j 



Appenaix 5-F. (Continued)

IJfl83 0.3

1.0

3.0

5.0

I
2
3
x

s

cv

2
3
x
s

cv
1

2
3
x
S

cv

2
3
x

S
CV

3.48
3.26

2.83
3.19

0.33
10.36

3.29

4.40
3.72

3.80

0.56

14.72

4.07
4.06

4.19

4.11

0.07

1.76

4.18

4.19

3.85

4.07

0.19
4.75

0.80
0.43
1.04
0.76
0.31

40.61
0.00
1.39
0.72
0.70
0.70

98.84
0.37
0.83
1.01
0.74
0.33

44.80
1.47
1.01
1.36
1.28
0.24

18.77

1.55
1.61

1.47

1.54

0.07
4.55
1.71

1.50
1.57

1.59
0.11

6.71

1.64
1.57

1.54

1.58

0.05

3.24

1.48

1.54

1.48

1.50

0.03
2.31

3.63
3.40
3.72
3.58
0.17
4.61
4.26
3.99
4.98
4.41
0.51

11.60
3.96
4.43
4.76
4.38
0.40
9.17
4.64
5.20
3.82
4.55
0.69

15.24

0.99
1.07
1.63
1.23
0.35

28.35
3.02
2.00
3.23
2.75
0.66

23.93
3.36
2.30
2.40
2.69
0.59

21.78
2.67
3.60
1.82
2.70
0.89

33.01

1.52
1.50
1.43
1.48
0.05
3.19
1.31
1.40
1.33
1.35
0.05
3.51
1 .25
1.39
1.40
1 .35
0.08
6.23
1.37
1.31
1.42
1.37
0.06
4.03

10.85
7.03
7.71
8.53
2.04

23.89
8.25
9.97
9.53
9.25
0.89
9.66
8.39
9.61
8.80
8.93
0.62
6.95
8.73
8.61
8.25
8.53
0.25
2.93

5.23
4.33
4.54
4.70
0.47

10.02
4.57
5.10
5.26
4.98
0.36
7.26
4.75
4.54
3.68
4.32
0.57

13.11
3.50
2.86
3.66
3.34
0.42

12.67

1.41
1.35
1.36
1.37
0.03
2.34
1.38
1.40
1 .38
1.39
0.01
0.83
1.37
1.42
1.44
1.41
0.04
2.56
1.45
1.49
1.43
1.46
0.03
2.10

':'ppenaix 5-F. (Continued) 

':Jllaj 0.3 1 3.48 0.80 loSS 3.63 0.99 I.S2 10.8S 5.23 1.41 
2 3.26 0.43 1.61 3.40 1.07 1.50 7.03 4.33 1.35 
3 2.83 1.04 1.47 3.72 1.63 1.43 7.71 4.54 1.36 
x 3.19 0.76 1.54 3.S8 1.23 1.48 8.53 4.70 1.37 

s 0.33 0.31 0.07 0.17 0.35 0.05 2.04 0.47 0.03 
Cy 10.36 40.61 4.55 4.61 28.35 3.19 23.89 10.02 2.34 

1.0 I 3.29 0.00 1. 71 4.26 3.02 1.31 8.25 4.57 1.38 
2 4.40 1.39 1.50 3.99 2.00 1.40 9.97 5.10 1.40 
3 3.72 0.72 1.57 4.98 3.23 1.33 9.53 5.26 1.38 
x 3.aO 0.70 1.59 4.41 2.75 1.35 9.25 4.98 1.39 
s 0.56 0.70 0.11 0.51 0.66 0.05 0.89 0.36 0.01 
Cy 14.72 98.84 6.71 11.60 23.93 3.51 9.66 7.26 0.83 

3.0 4.07 0.37 1.64 3.96 3.36 1.25 8.39 4.75 1.37 
2 4.06 0.83 1.57 4.43 2.30 1.39 9.61 4.54 1.42 
3 4.19 1.01 1.54 4.76 2.40 1.40 a.BO 3.68 1.44 
x 4.11 0.74 1.58 4.38 2.69 1.35 B.93 4.32 1.41 
s 0.07 0.33 0.05 0.40 0.59 0.08 0.62 0.57 0.04 
Cy 1. 76 44.80 3.24 9.17 21.78 6.23 6.95 13.11 2.56 ... 5.0 1 4.18 1.47 1.48 4.64 2.67 1.37 8.73 3.50 1.45 

Cl 
~ 2 4.19 1.01 1.54 5.20 3.60 1.31 8.61 2.86 1.49 

3 3.85 1.36 1.48 3.82 1.82 1.42 8.25 3.66 1.43 
x 4.07 1.28 1.50 4.55 2.70 1.37 8.53 3.34 1.46 
s 0.19 0.24 0.03 0.69 0.89 0.06 0.25 0.42 0.03 
Cy 4.75 18.77 2.31 15.24 33.01 4.03 2.93 12.67 2.10 



Appendix 5-F. (Continued)

TRM 496.5 TRM 506.6

Chl a Pheo a Pheo
Mg/m3 M9/m3 Index

TRM 518.0

Chl a Pheo a Pheo
Mg/m3 tg/m3 Index

Depth Sample
Date (W) No.

Chl a Pheo a Pheo

Mg/m3 Mg/m3 Index

AUG83 0.3 1
2
3
x
s

cv
1.0 1

2
3

dl s

3.0 I
2
3

x

s

cv
5.0 1

2
3

x
s

cv

3.35
3.45
3.70
3.50
0.18
5.15
3.82
3.47
3.69
3.66
0.18
4.83
3.92

3.69
2.52
3.38
0.75

22.23
3.81
3.70
4.13
3.88
0.22
5.76

1.98
2.16
2.54
2.23
0.29

12.84
1.82
1.71
1.63
1 .72
0.10
5.55
3.82
2.54
2.94
3.10
0.65

21.12
2.27
2.99
2.83
2.70
0.38

14.02

1 .36
1.35
1.32
1 .34
0.02
1.55
1.42
1.41
1.43
1.42
0.01
0.70
1.21
1.32
1.15
1.23

0.09
7.03
1.36
1.27
1.32
1.32
0.05
3.42

3.02
2.79
4.03
3.28
0.66

20.11
3.13
3.21
3.23
3.19
0.05
1.66
3.58
2.77
2.89
3.08
0.44

14.19
4.14
4.26
3.91
4.10
0.18
4.33

2.76
1.50
2.64
2.31
0,70

30.44
2.51
2.24
2.70
2.48
0.23
9.31
2.35

2.40
2.14

2.30
0.14
6.01
3.28
3.02
3.36
3.22
0.18
5.52

1.23
i.39
1.31
1.32
0.08
6.14
1.27
1.32
1 .2b
1.28
0.03
2.50
1.33
1.25
1.30
1.29
0.04
3.12
1.28
1.31
1.25
1.28
0.03
2.34

4.91
5.13
5.14
5.06
0.13
2.57
5.13
5.25
5.79
5.39
0.35
b.52
5.35
5.47
5.66
5.49
0.16
2.85
5.89
5.69
6.03
5.87
0.17
2.91

3.95
2.51
2.96
3.14
0.74

23.46
2.06
2.70
4.54
3.10
1.29

41.53

3.34
6.25
2.99
4.19
1.79

42.68
4.27
4.81
4.46
4.51
0.27
6.07

1.26
1.41
1.36
1.34
0.08
5.69
1.45
1.39
1.28
1.37
0.09
6.28
1.34
1.14
i.39
1.29
0.13

10.25
1.30
1.25
1.29
1.28
0.03
2.07

.... 
(7) 

"1 

Appendix 5-F. (Continued) 

Dale 

AUG83 

Depth 
(m) 

0.3 

1.0 

3.0 

5.0 

Sample 
No. 

1 
2 
3 
x 

s 
tV 

2 
3 
x 
S 

tv 

1 
2 
3 
x 

s 
cv 
I 

2 
3 
x 

s 
Cv 

ChI a 
Mg/m3 

3.35 
3.45 
3.70 
3.50 
0.18 
5. J5 
3.82 
3.47 
3.69 
3.66 
0.18 
4.83 
3.92 
3.69 
2.52 
3.38 
0.75 

22.23 
3.BI 
3.70 
4.13 
3.88 
0.22 
5.76 

TRH 496.5 

Pheo a 
Mg/m3 

1.98 
2.16 
2.54 
2.23 
0.29 

12.84 
1.82 
1. 71 
1.63 
l.72 
0.10 
5.55 
3.82 
2.54 
2.94 
3.10 
0.65 

21.12 
2.27 
2.99 
2.83 
2.70 
0.38 

14.02 

Pheo 
[ndex 

1.36 
1.35 
1.32 
1.34 
0.02 
1.55 
1.42 
1.41 
1.43 
1.42 
0.01 
0.70 
1.21 
1.32 
1.15 
1.23 
0.09 
7.03 
1.36 
1.27 
1.:;2 
1.32 
0.05 
3.42 

Chl a 
Mg/m3 

3.02 
2.79 
4.03 
3.28 
0.66 

20. J 1 
3.13 
3.21 
3.23 
3.19 
0.05 
1.66 
3.58 
2.77 
2.89 
3.08 
0.44 

14.19 
4.14 
4.26 
3.91 
4.10 
0.18 
4.33 

TRM 506.6 

Pheo a 
Mg//113 

2.76 
1.50 
2.64 
2.31 
0.70 

30.44 
2.51 
2.24 
2.70 
2.48 
0.23 
9.31 
2.35 
2.40 
2..14 
2.30 
0.14 
6.01 
3.28 
3.02 
3.36 
3.22 
0.18 
5.52 

Pheo 
Index 

1.23 
1.39 
1.31 
1.32 
0.08 
6.14 
1.27 
1.32 
1.2b 
1.28 
0.01 
2.50 
1.33 
1.25 
1.30 
1.29 
0.04 
3.12 
1.28 
1.31 
1.25 
1.28 
0.03 
2.34 

Chl a 
Mg/m3 

4.91 
5.13 
5.14 
5.06 
0.13 
2.57 
5.13 
5.25 
5.79 
5.39 
0.35 
b.S2 
5.35 
5.47 
5.66 
5.49 
0.16 
2.85 
5.89 
5.69 
6.03 
5.87 
0.17 
2.91 

TRM 518.0 

Pheo a Pheo 
Mg/m3 Index 

3.95 1.26 
2.5J 1.41 
2.96 1.36 
3.14 1.34 
0.74 0.08 

23.46 5.69 
2.06 1.45 
2.70 1.39 
4.54 1.28 
3.10 1.37 
1.29 0.09 

ill.S3 6.28 
3.34 1.34 
6.25 1. 14 
2.99 1.39 
4.19 1.29 
1.79 0.13 

42.68 10.25 
4.27 1.30 
4.81 1.25 
4.46 1.29 
4.51 1.28 
0.27 0.03 
6.07 2.07 



Appendix 5-F. (Continued)

IOVp3 0.3 1
2
3
x
s

cv
1.0 1

2
3
x
s

cv

3.0 1
2
3
x

s

M, cv
5.0 1

2
3
x

s

cv

1.41
1.43
1.55
1.46
0.08
5.17
1.56
1.55
1.55
1.55
0.01
0.37
1.55
1.66
1.43
1.55
0.12
7.44
1.65
1.44
1.55
1.55
0.11
6.79

1.52
1.07
0.35
0'.98
0.59

60.22
1.25
0.80
1.71
1.25
0.46

36.30
0.80
1.44
0.61
0.95
0.43

45.77
0.53
1.52
1.25
1.10
0.51

46.52

1.18
1.30
1.56
1.35
0.19

14.42
1.27
1.40
1.17
1.28
0.12
9.01
1.40
1.25
1.44
1.36
0.10
7.35
1.50
1.18
1.27
1,32
0.17

12.53

2.00
1.90
1.89
1.93
0.06
3.15
2.00
1.78
1.78
1.85
0.13
6.85
1.90
2.00
1.99
1.96
0.06
2.81
2.00
2.23
2.36
2.20
0.18
8.30

2.00
1.82
1.36
1.73
0.33

19.11

1.55
1.17
2.08
1.60
0.46

28.57
1.82
1.55
1.09
1.49
0.37

24.83
1.09
1.47
2.56
1.71
0.76

44.71

1.20
1.21
1.31
1.24
0.06
4.91
1.29
1.33
1.14
1.25
0.10
7.99
1.21
1.29
1.38
1.29
0.09
6.58
1.38
1.33
1.17
1.29
0.11
8.48

4.50
4.16
4.74
4.47
0.29
6.52
4.18
4.99
6.35
5.17
1.10

21.20
5.09
4.53
5.67
5.10
0.57

11.18
5.21
4.63
4.31
4.72
0.46
9.67

2.94
2.83

.3.76
3.18
0.51

16.00
2.83
4.14
5.02
4.00
1.10

27.57
3.87
2.94
5.26
4.02
1.17

29.02
4.51
4.49
3.92
4.31
0.34
7.78

1.331.32
1.27
1.31
0.03
2.46
1.32
1 .26
1.27
1.28
0.03
2.50
1.29
1.33
1.22
1.28
0.06
4.35
1.24
1.21
1.23
1.23
0.02
1.25

Appendix 5-f. (Continued) 

I~OV~3 0.3 1 1.41 1.52 1. 18 2.00 2.00 1.20 4.50 2.94 1.33 

2 1'.43 1.07 1.30 1.90 1.82 1.21 4.1G 2.83 1.32 

3 1.55 0.35 1.56 1.89 1.36 1.31 4.74 3.76 1.27 

x 1.46 0.98 1.35 1.9~ 1.73 1.24 4.47 3.18 1.31 

5 0.08 0.59 0.19 0.06 0.33 0.06 0.29 0.51 0.03 

tV 5.17 60.22 14.42 3.15 19.11 4.91 6.52 16.00 2.46 

1.0 1 1.56 1.25 1.27 2.00 1.5!' 1;29 4.18 2.83 1.32 

2 1.55 0.80 1.40 1. 78 1.17 1.33 4.99 4.14 1.26 

3 1.55 1. 71 1.17 1. 78 2.08 1.14 6.35 5.02 1.27 

x 1.55 1.25 1.28 1.85 1.60 1.25 5.17 4.00 1.28 

s 0.01 0.46 0.12 0.13 0.46 0.10 1.10 1.10 0.03 

tV 0.37 36.30 9.01 6.85 28.57 7.99 21.20 27.57 2.50 

3.0 1 1.55 0.80 1.40 1.90 1.82 1.21 5.09 3.87 1.29 

2 1.66 1.44 1.25 2.00 1.55 1.29 4 .. 53 2.94 1.33 

3 1.43 0.61 1.44 1.99 1.09 1.38 5.67 5.26 1.22 

x 1.55 0.95 1.36 1.96 1.49 1.29 5.10 4.02 1.28 

5 0.12 0.43 0.10 0.06 0.37 0.09 0.57 1. 17 0.06 
~ cv 7.44 45.77 7.35 2.81 24.83 6.56 11.18 29.02 4.35 
(7) 
C) 5.0 1 1.65 0.53 1.50 2.00 1.09 1.38 S.21 4.51 1.24 

2 1.44 1.52 1.18 2.23 1.47 1.33 4.63 4.49 1.21 

3 1.55 1.25 1.27 2.36 2.56 1.17 4.31 3.92 1.23 

x 1.55 1. )0 1.32 2.20 1.71 1.29 4.72 4.31 1.23 

5 0; 11 0.51 0.17 0.18 0.76 0.11 0.46 0.34 0.02 

tV 6.79 46.52 12.53 8.30 44.71 8.48 9.67 7.78 1.25 



Appendix 5-F. (Continued)

TRM 527.4 TRM 528.0 TRt 529.5

Depth Sample Chl a Pheo a Pheo Chl a Pheo a Pheo Chl a Pheo a Pheo
Date (W) No. Mg/m3 Mg/m3 Index fg/m3 Mg/m3 Index Mg/m3 Mg/m3 Index

FEB83 0.3 1 4.06 0.00 2.12 4.77 0.59 1.62 4.29 0.75 1.58

2 4.40 0.48 1.62 3.95 0.00 2.06 4.30 0.29 1.65

3 3.97 0.00. 1.75 4.40. 0.03 1.70 4.09 0.00 1.71
x 4.14 0.16 1.83 4.37 0.21 1.79 4.23 0.35 1.65
s 0.23 0.28 0.26 0.41 0.33 0.23 0.12 0.38 0.07

cv 5.47 173.2 14.18 9.39 160.8 13.07 2.80 109.1 3.95

1.0 1 4.00 0.19 1.67 4.75 0.00 1.75 4.62 1.76 1.46
2 3.96 0.64 1.59 3.84 0.00 1.79 4.30 0.29 1.65
3 3.96 0.64 1.59 4.41 0.93 1.56 4.41 0.03 1.70

x 3.97 0.49 1.62 4.33 0.31 1.70 4.44 0.69 1.60
s, 0.02 0.26 0.05 0.46 0.54 0.12 0.16 0.93 0.11
cv 0.58 53.02 2.86 10.61 173.2 7.23 3.66 134.5 7.90

3.0 I 4.04 0.00 1.71 5.19 0.00 1.70 0.00 0.00
2 4.16 0.11 1.68 4.28 0.29 1.65 4.84 0.00 1.79
3 4.28 0.00 1.90 3.94 0.19 1.67 4.30 1.20 1.52
x 4.16 0.04 1.76 4.47 0.16 1.67 3.05 0.40 1.66
s 0.12 0.06 0.12 0.65 0.15 0.03 2.65 0.69 0.19
cv 2.88 173.2 6.77 14.46 92.07 1.50 87.05 173.2 11.54

5.0 1 4.41 0.00 2.05 4.75 0.13 1.68 4.89 0.00 1.72
2 4.18 0.11 1.68 3.96 0.00 1.75 4.19 1.01 1.54
3 3.84 0.00 1.70 3.84 1.82 1.42 4.53 0.00 1.74

x 4.14 0.04 1.81 4.18 0.65 1.62 4.54 0.34 1.67
s 0.29 0.06 0.21 0.49 1.02 0.17 0.35 0.58 0.11
cv 6.92 173.2 11.50 11.82 156.2 10.76 7.72 173.2 6.61

Appendix S-F. (Continued) 

Date 

fEB83 

.... 
m 
"\l 

Depth 
(m) 

0.3 

1.0 

3.0 

5.0 

Sample 
No. 

1 
2 
3 
x 
5 

cv 
I 
2 
3 
x 
5" 

cv 

2 
3 
x 
5 

cv 
1 
2 
3 
x 

5 

cv 

Chl a 
Hg/m3 

4.06 
4.40 
3.97 
4.14 
0.23 
5.47 
4.00 
3.96 
3.96 
3.97 . 
0.02 
0.58 
4.04 
4.16 
4.28 
4.16 
0.12 
2.88 
4.41 
4.18 
3.84 
4.14 
0.29 
6.92 

TRM 527.4 

Pheo a 
Mg/m3 

0.00 
0.48 
0.00. 
0.16 
0.28 

173.2 
0.19 
0.64 
0.64 
0.49 
0.26 

53.02 
0.00 
0.11 
0.00 
0.04 
0.06 

113.2 
0.00 . 
0.11 
0.00 
0.04 
0.06 

173.2 

Ph eo 
Index 

2.12 
1.62 
1.15 
1.83 
0.26 

14.18 
1.67 
1.59 
1.59 
1.62 
0.05 
2.86 
1. 71 
1.68 
1.90 
I. 76 
0.12 
6.77 
2.05 
1.68 
1.10 
1.81 
0.21 

11.50 

Chl a 
Hg/m3 

4.77 
3.95 
4.40, 
4.37 
0.41 
9.39 
4.75 
3.84 
4.41 
4.33 
0.46 

10.61 
5.19 
4.28 
3.94 
4.47 
0.65 

14.46 
4.75 
3.96 
:L84 
4.18 
0.49 

11.82 

TRM 528.0 

Pheo a 
Mg/m3 

0.59 
0.00 
0.03 
0.21 
0.33 

160.8 
0.00 
0.00 
0.93 
0.31 
0.54 

173.2 
0.00 
0.29 
0.19 
0.16 
0.15 

92.07 
0.13 
0.00 
1.82 
0.65 
1.02 

156.2 

Pheo 
Index 

1.62 
2.06 
I. 70 
1.79 
0.23 

13.07 
1. 75 
1.79 
1.56 
1. 70 
0.12 
7.23 
1.10 
1.65 
1.67 
1.67 
0.03 
1.50 
1.68 
I. 75 
1.42 
1.62 
0.17 

10.76 

Chl a 
M9/m3 

4.29 
4.30 
4.09 
4.23 
0.12 
2.80 
4.62 
4.30 
4.41 
4.44 
0.16 
3.66 
0.00 
4.84 
4.30 
3.05 
2.65 

87.05 
4.89 
4·19 
4.53 
4.54 
0.35 
7.72 

, TRM 529.5 

. Pheo a 
Mg/m3 

0.75 
0.29 
0.00 
0.35 
0.38 

109. I 
1.76 
0.29 
0.03 
0.69 
0.93 

134.5 
0.00 
0.00 
1.20 
0.40 
0.69 

173.2 
0.00 
1.01 
0.00 
0.34 
0.58. 

173.2 

Pheo 
Index 

1.58 
1.65 
I. 71 
1.65 
0.07 
3.95 
1.46 
1.65 
I. 70 
LbO 
o.n 
7.90 

1.79 
1.52 
1.66 
0.19 

11.54 
1.72 
1. 5 .. 
1. 74 
1.67 
O. n 
6.61 



Appendix 5-F. (Continued)

JUN83 0.3 1

2

3

x

S

cv

1.0 1

2

3

X

3.0

S

cv
1

2
3
x

S

cv
1

2
3
A

cv

7.56
7.37
7.46
7.46
0.10
1.27
7.90
7.81
7.69
7.80
0.11
1.35
7.03
7.69
7.13
7.28
0.36
4.88
8.05
7.81
8.02
7.96
0.13
1.64

2.08
3.07
4.62
3.26
1.28

39.31
2.64
4.27
3.18
3.36
0.83

24.69
2.06
4.54
3.60
3.40
1.25

36.82
4.19
3.36
2.83
3.46
0.69

19.81

1.52
1.44
1.35
1.44
0.09
5.92
1.49
I.38
1.45
1.44
0.06
3.87
1.51
1.36
1.40
1.42
0.08
5.46
1.39
1.44
1.48
1.44
0.05
3.14

7.47
8.25

7.86
0.55
7.02
6.93
7.15
6.57
6.88
0.29
4.25
7.23
7.57
8.37
7.72
0.59
7.58
6.57
6.90
6.67
6.71
0.17
2.52

1.90

3.20

2.5E
0.92

36.05
1.87
2.70
2.22
2.26
0.42

18.41
.1 .98
2.54
2.48
2.33
0.31

13.18
3.58
1.87
2.86
2.77
0.86

30.99

1.53
1.46

1.50
0.05
3.31
1.53
1.47
1.49

1.50
0.03
2.04
1.52
1.49
1.51
1.51
0.02
1.01
1.38
1.53
1.44
1.45
0.08
5.21

5.95
5.84
6.06
5.95
0.11
1.85
6.06
5.95
7.57
6.53
0.91

13.87
6.18
6.29
6.52
b.33
0.17
2.74
6.52
6.39
5.73
6.21
0.42
6.82

4.46

3.36

3.28

3.70

0.66
17.82

4.65

4.91

4.35

4.64

0.28

6.04

3.92

3.20

4.94

4.02

0.87

21.75

4.03

5.21

4.09

4.44

0.66

14.96

1.29
1.37
1.38
1.35
0.05
3.66
1.29
1.26
1 .37
1.31
0.06
4.35
1.34
1.40
1.29
1.34
0.06
4.10
1.35
1.27
1.31
1.31
0.04
3.05

Go 5.0

Appendix 5-f. iContinued) 

JUN63 0.3 1 7.56 2.06 1.52 7.47 1.90 1.53 5.95 4.46 1.29 
2 7.37 3.07 1.44 8.25 3.20 1.46 5.84 3.36 1.37 
3 7.46 4.62 1.35 6.06 3.28 1.38 
x 7.46 3.26 1.44 7.86 2.5!: 1.50 5.95 3.70 1.35 
s 0.10 1.28 0.09 0.55 0.92 0.05 0.11 0.66 0.05 
cv 1.27 39.31 5.92 7.02 36.05 3.31 1.85 17.82 3.66 

1.0 7.90 2.64 1.49 6.93 1.87 1.53 6.06 4.65 1.29 
2 7.81 4.27 1.38 7.15 2.70 1.47 5.95 4.91 1.26 
3 7.69 3.18 1.45 6.57 2.22 1.49 7.57 4.35 1.37 
x 7.80 3.36 1.44 6.88 2.26 1.50 6.53 4.64 1.31 
s 0.11 0.83 0.06 0.29 0.42 0.03 0.91 0.28 0.06 
cv 1.35 24.69 3.87 4.25 18.41 2.04 13.87 6.04 4.35 

3.0 1 7.03 2.06 1. 51 7.23 1.98 1.52 6.18 3.92 1.34 
2 7.69 4.54 1.36 7.57 2.54 1.49 6.29 3.20 1.40 
3 7.13 3.60 1.40 8.37 2.48 1.51 6.52 4.94 1.29 
x 7.28 3.40 1.42 7.72 2.33 1.51 6.33 4.02 1.34 

... s 0.36 1.25 0.08 0.59 0.31 0.02 0.17 0.87 0.06 

~ cv 4.88 36.82 5.46 7.58 13.18 1.01 2.74 21.75 4.10 
Q:) 5.0 1 8.05 4.19 1.39 6.57 3.58 1.38 6.52 4.03 1.35 

2 7.81 3.36 1.44 6.90 1.87 1.53 6.39 5.21 1.27 
3 8.02 2.83 1.48 6.67 2.86 1.44 5.73 4.09 1. 31 
x 7.96 3.46 1.44 6.71 2.77 1.45 6.21 4.44 1. 31 
s 0.13 0.69 0.05 0.17 0.86 0.08 0.42 0.66 0.04 
cv 1.64 19.81 3.14 2.52 30.99 5.21 6.82 14.96 3.05 



Appendix 5-F. (Continued)

TRM 527.4 TRM 528.0

Chl a Pheo a Pheo
mg/m3 Mg/m3 Index

TRM 529.5

Chl a Pheo a Pheo
Mg/m3 mg/m3 Index

Depth Sample
Date (W) No.

Chl a Pheo a Pheo

Kg/m3 Mg/m3 Index

AUG83 0.3 1
2
3
X

S

cv
1.0 1

2
3
x
S

cv
3.0 1

.2
3
X
s
cv

5.0 1
2
3
x
s

cv

4.11

3.43
3.43
3.66
0.39

10.74
3.87
3.63
3.53
3.68
0.17
4.75
4.11
3.97
3.75
3.94
0.18
4.60
3.75
3.99
3.89
3.88
0.12
3.11

2.19
1.98
0.61
1.59
0.86

53.85
1.82
1.44
1.25
1.50
0.29

19.31
1.74
2.46
1.63
1.94
0.45

23.20
2.99
1.55
2.72
2.42
0.77

31.63

1.38
1.36
1 .58
1.44
0.12
8.45
1.42
1.45
1.48
1.45
0.03
2.07
1.44
1.35
1.43
1.41
0.05
3.51
1.27
1.46
1.31
1.35
0.10
7.44

5.61
5.03
4.25
4.96
0.68

13.75
5.62
4.60
3.82
4.68
0.90

19.29
5.40
5.16
4.28
4.95
0.59

11.92
4.37
4.06
3.53
3.99
0.42

10.65

4.35
2.96
2.11
3.14
1.13

36.01
3.44
2.22
1.36
2.34
1.05

44.67
2.62
2.70
2.11
2.48
0.32

12.92
2.30
2.19
2.62
2.37
0.22
9.43

1.28
1 .36
1.41
1.35
0.07
4.86
1.35
1.41
1.48

1.41

0.07

4.60
1.41
1.39
1.41

1.40
0.01

0.82
1.39
1.38
1.29
1.35
0.06
4.07

4.82
4.57
3.92
4.44
0.46

10.47
5.51
4.94
5.51
5.32
0.33
6.19
5.61
4.72
4.74
5.02
0.51

10.12
4.72
4.54
4.91
4.72
0.19
3.92

3.04
2.67
2.91
2.87
0.19
6.53
2.80
1.87
2.35
2.34
0.47

19.88
3.44
3.76
4.22
3.81
0.39

10.30
2.86
2.67
2.78
2.77
0.10
3.44

1.34
1.37
1 .30
1.34
0.04
2.63
1.40
1.47
1.44
1.44
0.04
2.44
1.35
1.27
1.24
1.29
0.06
4.42
I .35
1.37
1.37
1.36
0.01
0.85

~ 
C) 

~ 

Appendix S-F. (Continued) 

Date 

AUG63 

Depth 
(m) 

0.3 

1.0 

3.0 

5.0 

Sample 
No. 

\ 

2 
3 
x 
s 
tv 

I 

2 
3 
x 
s 
cv 
1 
2 
3 
)( 

s 
cv 
1 
2 
3 
x 
s 
cv 

ehl a 
Kg/m3 

4.11 
3.43 
3.43 
3.66 
0.39 

10.74 
3.87 
3.63 
3.53 
3.68 
0.17 
4.75 
4. J 1 
3.97 
3.75 
3.94 
0.16 
4.60 
3.75 
3.99 
3.89 
3.88 
0.12 
3.11 

TRM 527.4 

PheD a 
M9/m3 

2.19 
1.98 
0.61 
1.59 
0.86 

53.85 
1.82 
1.44 
1.25 
1.50 
0.29 

19.31 
1.74 
2.46 
1.63 
1.94 
0.45 

23.20 
2.99 
1.55 
2.72 
2.42 
0.77 

31.63 

Pheo 
Index 

1.38 
1.36 
1.58 
1.44 
0.12 
8.45 
1.42 
1.45 
1.48 
1.45 
0.03 
2.07 
1.44 
1.35 
1.43 
1.41 
0.05 
3.51 
1.27 
1.46 
1.31 
1.35 
0.10 
7.44 

eh' a 
Hg/m3 

5.61 
5.03 
4.25 
4.96 
0.68 

13.75 
5.62 
4.60 
3.82 
4.68 
0.90 

19.29 
5.40 
5.16 
4.28 
4.95 
0.59 

11.92 
4.37 
'1.06 
3.53 
3.99 
0.42 

10.65 

TRH 528.0 

PheD a 

"'91m3 

4.35 
2.96 
2.11 
3.14 
1.13 

36.01 
3.44 
2.22 
1.36 
2.34 
1.05 

44.67 
2.62 
2.70 
2.11 
2.48 
0.32 

12.92 
2.30 
2.19 
2.62 
2.37 
0.22 
9.43 

Plleo 
Index 

1.28 
1.36 
1.41 
1.35 
0.07 
4.86 
1.35 
1.41 
1.48 
1.41 
0.07 
4.60 
1.41 
1.39 
1.41 
1.40 
0.01 
0.82 
1.3~ 

1.38 
1.29 
1.35 
0.06 
4.07 

thl a 
M9/m3 

4.82 
4.57 
3.92 
4.44 
0.46 

10.47 
5.51 
4.94 
5.51 
5.32 
0.33 
6.19 
5.61 
4.72 
4.74 
5.02 
0.51 

10.12 
4.72 
4.54 
4.91 
4.72 
0.19 
3.92 

TRH 529.5 

Pheo a Pheo 
Hg/m3 Index 

3.04 1.34 
2.67 1.37 
2.91 1.30 
2.87 1.34 
0.19 0.04 
6.53 2.63 
2.80 1.40 
1.87 1.47 
2.35 1.44 
2.34 1.44 
0.47 0.04 

19.88 2.44 
3.44 1.35 
3.76 1.27 
4.22 1.24 
3.81 1.29 
0.39 0.06 

10.30 4.42 
2.86 1.35 
2.67 1.37 
2.76 1.37 
2.77 1.36 
0.10 0.01 
3.44 0.85 



Appendix 5-F. (Continued)

tlOV83 0.3 1 6.10 3.28 1.38 6.20 3.0 1:41 6.33 4.11 1.33
2 5.62 2.08 1.47 6.66 2.86 1.44 6.21 3.47 1.38
3 6.10 2.38 1.46 6.33 2.75 1.44 6.55 4.03 1.35
X 5.94 2.58 1.44 6.40 2.88 1.43 6.36 3.87 1.35
S 0.28 0.62 0.05 0.24 0.14 0.02 0.17 0.35 0.03
cv 4.67 24.21 3.43 3.71 4.72 1.21 2.71 9.01 1.86

1.0 1 3.16 1.60 1.40 6.32 2.75 1,44 6.20 4.38 1.31
2 6.57 3.12 1.41 6.32 2.75 1.44 5.98 4.91 1.26
3 5.99 2.64 1.43 6.21 2.56 1.45 6.67 3.76 1.37
x 5.24 2.45. 1.41 6.28 2.69 1.44 6.28 4.35 1.31
s 1.82 0.78 0.02 0.06 0.11 0.01 0.35 0.58 0.06
cv 34.82 31.67 1.08 1.01 4.08 0.40 5.61 13.23 4.19

3.0 1 6.06 2.83 1.42 6.44 2.48 1.46 6.57 3.12 1.41
2 5.86 2.46 1.44 6.44 2.48 1.46 5.86 2.46 1.44
3 5.86 2.91 1.41 5.77 3.18 1.38 6.21 3.47 1.37
x 5.93 2.73 1.42 6.22 2.71 1.43 6.21 3.02 1.41
s 0.12 0.24 0.02 0.39 0.40 0.05 0.36 0.51 0.04
cv 1.95 8.78 1.07 6.22 14.89 3.22 5.71 17.00 2.50

5.0 1 5.28 2.43 1.42 6.11 2.83 1.42 6.42 2.94 1.43
2 5.42 3.52 1.33 5.98 2.64 1.43 6.42 2.94 1.43
3 5.79 2.00 1.49 6.33 2.75 1.44 6.44 3.84 1.36
x 5.50 2.65 1.41 6.14 2.74 1.43 6.43 3.24 1.41
s 0.26 0.78 0.08 0.18 0.10 0.01 0.01 0.52 0.04
cv 4.79 29.57 5.68 2.88 3.48 0.70 0.18 16.04 2.87

Append;x S-f. (ConUnued) 

,lOV83 0.3 1 6.10 3.28 1.38 6.20 3.0e. 1 :41 6.33 4.11 1.33 
2 5.62 2.08 1.47 6.66 2.86 1.44 6.21 3.47 1.38 
3 6.10 2.38 1.46 6.33 2.75 1.44 6.55 4.03 1.35 
x 5.94 2.58 1.44 6.40 2.88 1.43 6.36 3.87 1.35 
5 0.28 0.62 0.05 0.24 0.14 0.02 0.17 0.35 0.03 
cv 4.67 24.21 3.43 3.71 4.72 1.21 2.71 9.01 1.86 

1.0 ) 3.16 1.60 1.40 6.32 . 2.75 1.44 6.20 4.38 1. 31 
2 6.57 3.12 1.41 6.32 2.75 1.44 5.98 4.91 1,.26 
3 5.9g 2.64 1.43 6.21 2.56 1.45 6.67 3.76 1.37 
x 5.24 2.45. 1.41 6.28 2.£g 1.44 6.28 4.35 1.31 
5 1.82 0.78 0.02 0.06 0.11 0.01 0.35 0.58 0.06 
cv 34.82 31.67 1.08 1.01 4.08 0.40 5.61 13.23 4.19 

3.0 1 6.06 2.83 1.42 6.44 2.48 1.46 6.57 3.12 1.41 
2 5.86 2.46 1.44 6.44 2.48 1.46 5.86 2.46 1.44 
3 5.86 2.91 1.41 5.77 3.18 1.38 6.21 3.47 1.37 
x 5.93 2.73 1.42 6.22 2.71 1.43 6.21 3.02 1.41 
5 0.12 0.24 0.02 0.39 0.40 0.05 0.36 0.51 0.04 

I-" cv 1.95 8.78 1.07 6.22 14.89 3.22 5.71 17.00 2.50 
.. J 

5.0 1 5.28 2.43 1.42 6.11 2.83 1.42 6.42 2.94 1.43 
0 

2 5.42 3.52 1.33 5.98 2.64 1.43 6.42 2.94 1.43 
3 5.79 2.00 1.49 6.33 2.75 1.44 6.44 3.84 1.36 
x 5.50 2.65 1.41 6.14 2.74 1.43 6.43 3.24 1.41 
5 0.26 0.78 0.08 0.18 0.10 0.01 0.01 0.52 0.04 
Cv 4.79 29.57 5.68 2.88 3.48 0.70 0.18 16.04 2.87 



Appendix 5-F. (Continued)

TRM 532.1

Depth Sample
Date IM) No.

Chl a Pheo a Pheo

Mg/m3 Mg/m3 Index

FEB83 0.3 1
2
3
x
S

cv
1.0 1

2
3

-1 x

~s
cv

3.0 1
2
3
x
$

cv
5.0 1

2
3
x
S

cv

4.52
3.63
3.94
4.03
0.45
11.21

4.16
3.94
3.85
3.98
0.16
4.00
3.75
3.40
3.63
3.59
0.18
4.95
3.73
3.72
3.73
3.73
0.01
0.15

0.00
0.00
0.19
0.06
0.11

173.2
0.11
1.55
1 .36
1.01

0.78
77.71
0.00
1.07

0.00
0.36
0.62

173.2
0.00
0.00
3.44
1.15
1.99

173.2

1.74
I .78
1.67
1.73
0.06
3.22
1.68
1.46
1,48
1 .54
0.12
7.90
1.83
1.50
1.78
1.70
0.18

10.44
1.74
1.74
1 .22
1.57
0.30

19.16

.... 

... l .... 

Appendix 5-f. (Continued) 

Date 

rEB83 

Depth 
(m) 

0.3 

1.0 

3.0 

5.0 

Sample 
No. 

1 
2 
3 
x 
s 
cv 

2 
3 
x 
s 
cv 
1 
2 
3 
x 
s 
cv 
1 
2 
3 
x 
s 
cv 

Chl a 
Hg/1ll3 

4.52 
3.63 
3.94 
4.03 
0.45 

11.21 
4.16 
3.94 
3.85 
3.98 
0.16 
4.00 
3.75 
3.40 
3.63 
3.59 
0.18 
4.95 
3.73 
3.12 
3.73 
3.13 
0.01 
0.15 

TRH 532.1 

Pheo a 
/'Ig/m3 

0.00 
0.00 
0.19 
0.06 
0.11 

113.2 
0.11 
1.55 
1.36 
1.01 
0.18 

71.11 
0.00 
1.07 
0.00 
0.36 
0.62 

173.2 
0.00 

. 0.00 
3.44 
1.15 
1.99 

173.2 

Pheo 
Index 

1.74 
l. 78 
1.67 
1.13· 
0.06 
3.22 
1.68 
1.46 
1.48 
1.54 
0.12 
7.90 
1.83 
1.50 
I. 78 
1. 70 
0.18 

10.44 
l. 74 
1. 74 
1 • .22 
1.51 
0.30 

19.16 



Apperoaix 5-F. (Continued)

JUN83 0.3 1 10.82 4.78 1.43
2 8.65 4.86 1.37
3 9.15 2.88 1.50

x 9.54 4.17 1.43
s 1.14 1.12 0.07
cv 11.91 26.86 4.54

1.0 1 10.61 4.41 1.45
2 10.49 4.22 1.45
3 10.12 4.11 1.45
x 10.41 4.25 1.45

s 0.26 0.15 0.00
cv 2.45 3.57 0.00

3.0 1 9.33 5.07 1.38
2 9.45 4.81 1 .40
3 8.54 4.22 1.41

x 9.11 4.70 1.4D

s 0.49 0.44 0.02
cy 5.43 9.27 1.09'2

?. 5.0 1 9.46 6.17 1.33
2 8.97 4.06 1.43
3 8.65 5.31 1.35
x 9.03 5.!8 1.37

G0.41 1.06 0.05

cv 4.52 20.48 3.86

Apper.o;x 5-r. (Continued) 

JUIl8~ 0.3 10.82 4.78 1.43 
2 8.65 4.86 1.37 
3 9.15 2.88 1.50 
)( 9.54 4.17 1.43 
s 1. 14 1. 12 0.07 
.cv 11.91 26.86 4.54 

1.0 1 10.~1 4.41 1.45 
2 10.49 4.22 1.45 
3 10.12 4.11 1..;15 
x 10.~1 4.25 1.45 
5 0.26 0.15 O~~.O 
cv 2.~5 3.57 0.00 

~.O 1 9.33 5.!)7 1.38 
2 9 •. 45 4.81 1,40 
3 8.~4 4.~2 1.41 
x 9.11 4.70 1.40 
s 0.49 0.~4 0.92 

~ ~)I 5.43 9.27 1 :09 
~l 
1J 5.0 9.46 6.17 1,33 ' 

2 8.97 4.06 1.~3 

3 8~65 5.31 1.35 
x 9:0.3 5. !~ 1.37 
~. 0 •. 41 1.96 0.Jl5 
cv 4.52 20.48 3.!3~ 



Appendix 5-F. (Continued)

TRM 532.1

Depth Sample
Date (W) No.

Chl a Pheo a
Mg/m3 Ng/m3

Pheo
Index

AUG83 0.3 1
2
3

S

cv

1.0 1
2
3
X

cv

3.0 1
2
3
K

S

cv

5.0 1
2
3
x

s

cv

11.09
9.73
9.61

10.14
0.82
8.10

11.66
10.20
10.66
10.84
0.75
6.89

13.04
12.36
11.90
12.43
0.57
4.61

13.50
13.84
14.18
13.84
0.34
2.46

2.43
1.09
1.36
1.63
0.71

43.57
2.00
1.39
1.23
1.54
0.41

26.38
1.52
1.76
1.47
1.58
0.16
9.79
2.27
2.38
2.48
2.38
0.11
4.42

1.56
1.62
1.60
1.59
0.03
1.92
1.58
1.61
1.62
1.60
0.02
1.30
1.62
1.60
1.62
1.61
0.01

0.72
1.59
1.58
1.58
1 .58
0.01
0.36

... 
~ .. -

Appendix s-F. (Continued) 

Date 

AUG83 

Depth· 
( III) 

0.3 

1.0 

3.0 

5.0 

Sample 
No. 

1 

2 
3 
x 

5 

cv 

1 

2 
3 
x 
5 

cv 
1 

2 
3 
x 
5 

cv 
1 
2 
3 
x 
5 

tv 

Chl a 
Mg/m3 

11.09 
9.73 
9.61 

10.14 
0.82 
8.10 

11.66 
10.20 
10.66 
10.84 
0.15 
6.89 

13.04 
12.36 
11.90 
12.43 
0.51 
4.61 

13.50 
13.84 
14.18 
13.84 
0.34 
2.46 

TRM 532.1 

Pheo a 
Mg/1II3 

2.43 
1.09 
1.36 
1.63 
0.71 

43.57 
2.00 
1.39 
1.23 
1.54 
0.41 

26.38 
1.52 
1.76 
1.47 
1.58 
0.16 
9.79 
2.27 
2.38 
2.48 
2.38 
0.11 
4.42 

Pheo 
Index 

1.56 
1.62 
1.60 
1.59 
0.03 
1.92 
1.58 
1.61 
1.62 
1.60 
0.02 
1.30 
1.62 
1.60 
1.62 
1.61 
0.01 
0.72 
1.59 
1.58 
1.58 
1.58 
0.01 
0.36 



'opendix 5-F. (Continued)

14OV83 0.3 1 7.81 2.91 1.47
2 8.06 2.83 1.48
3 6.59 4.94 1.29

x 7.49 3.56 1.41

s 0.79 1.20 0.11
cv 10.51 33.59 7.57

1.0 1 6.79 3.50 1.40

2 6.20 3.02 1.41
3 6.88 2.78 1.45
x 6.62 3.10 1.42

s 0.37 0.37 0.03

cv 5.58 11.83 1.86

3.0 1 6.30 2.30 1.47

2 6.42 2.94 1.43
3 6.54 2.6? 1.45
x 6.42 2.64 1.45

s 0.12 0.32 0.02
cv 1.87 12.19 1.38

ýl 5.0 1 7.22 2.88 1.45
2 7.11 2.70 1.47
3 6.88 1.87 1.53

x 7.07 2.48 1.48
s 0.17 0.54 0.04
cv 2.45 21.69 2.81

:'Dp~ndix 5-F. (Continued) 

I.{Jlfe$ 0.3 1 7.81 2.91 1.47 
2 8.06 2.83 1.48 
3 6.59 4.94 1.29 
x 7.49 3.56 1.41 
s 0.79 1.20 0.11 
Cy 10.51 33.59 7.57 

1.0 1 6.79 3.50 1.40 
2 6.20 3.02 1. 41 
3 6.88 2.78 1.45 
x 6.62 3.10 1.42 
s 0.37 0.37 0.03 
cv 5.58 11.83 1.86 

3.0 1 6.30 2.30 1.47 
2 6.42 2.94 1.43 
3 6.54 2.67 1.45 

x 6.42 2.64 1.45 
s 0.12 0.32 0.02 

.- cy 1.87 12.19 1.38 
,1 5.0 , 7.22 2.88 1.45 
~ 2 7.11 2.70 1.47 

3 6.88 1.87 1.53 
x 7.07 - 2.48 1.48 
s 0.17 0.54 0.04 
cy 2.45 21.69 2.81 



Appendix 5-F. (Continued)

TRM 496.5 TRM 506.6

Chl a Pheo a Pheo
Mg/m3 Mg/m3 Index

TRM 518.0

Chl a Pheo a Pheo
Mg/m3 Mg/m3 Index

Depth Sample
(W) No.

Chl a Pheo a Pheo
Mg/m3 Mg/m3 IndexDate

Il.a,-,
NJ

Feb. 1984 0.3 1
2
3
X
S
Cv

1.0 1
2
3
x
S
Cv

3.0 1
2
3
x
S
Cv

5.0 1
2
3
X
S
Cv

6.79
7.37
7.25
7.14
0.31
4.29
7.35
7.23
6.76
7.11

0.32
1.71
1.52
1.18
0.75

63.69
0.35
0.61
0.77
0.58

0.31 0.21

4.38
7.11
7.13
7.25
7.16
0.08
1.06
7.69
6.66
7.47
7.27
0.54
7.46

36.76
0.43
1.33
1.07
0.94
0.46

49.10
1.36
0.59
1.44
1.13
0.47

41.54

1.67
1.55

1.56

1.59

0.07

4.18

1.67

1.64

1.62
1.64

0.03

1.53

1.66

1.58
1 .60
1.61

0.04

2.58

1.58

1.64

1.57

1.60

0.04

2.37

8.28
8.28
8.05
8.20
0.13
1.62
8.61
8.05
8.95
8.54
0.45
5.32
8.05
9.32
8.84
8.74
0.64
7.34
7.60
7.94
8.96
8.17
0.71
8.67

1.39
0.93
1.01
1.11
0.25

22.14
1 .95
1.92
0.69
1 .52
0.72

47.30
1 .92
1.25
1.42
1.53
0.35

22.76
1.63
1.74
1 .60
I .66
0.07
4.45

1.59
1 .62
1.61
1.61
0.02
0.95
1.55
1.54
1.65
1 r':

0.06
3.85
1.54
1.61
1.59
1.58
0.04
2.28
1.56
1.56
1.58
1.57
0.01
0.74

11.56
10.10
10.22
10.63
0.81
7.63

11.12
7.48

11.03
9.88
2.08

21.02
8.25

10.34
10.88
9.82
I .39

14.14
10.20
10.08
11.01
10.43
0.51
4.85

0.45

1.66

1.39

1.17

0.64

54.44

1.07

0.99

1.34

1.13

0.18

16.18

0.48

I.58

1.60

1.22

0.64

52.54

1.39

1.66

1.79

1.61

0.20

12.65

1.67
1.59
1.61
1.62
0.04
2.56
1.63
1.61
1.62
1 .62
0.01
0.62
I .66
1.60
1.60
1.62
0.03
2.14
1.61
1 .59
1.59
1 .60
0.01
0.72

.... 
~ 

"1 

Appendix 5-f. (Continued) 

Date 

Feb. 1984 

Depth 
(m) 

0.3 

1.0 

3.0 

5.0 

Sample 
No. 

I 

2 
3 
X 

S 
CV 
I 
2 
3 
x 
S 
CV 

2 

3 
x 
S 
CV 
I 
2 
3 
X 

S 
CV 

Chl a 
Mg/m3 

6.79 
7.37 
7.25 
7.14 
0.31 
4.29 
7.35 
7.23 
6.76 
7. II 
0.31 
4.38 
7.11 
7.13 
7.25 
7.16 
0.08 
1.06 
7.69 
6.66 
7.47 
7.27 
0.54 
7.46 

TRM 496.5 

Pheo a 
Mg/m3 

0.32 
1. 71 
1.52 
1. 18 
0.75 

63.69 
0.35 
0.61 
0.77 
0.58 
0.21 

36.76 
0.43 
1. 33 
1.07 
0.94 
0.46 

49.10 
\.36 
0.59 
1.44 
1.13 
0.47 

41.54 

Pheo 
Index 

1.67 
1.55 
1.56 
1.59 
0.07 
4.18 
1.67 
1.64 
1.62 
1.64 
0.03 
1.53 
1.6& 
1.58 
1.60 
1.61 
0.04 
2.58 
1.58 
1.64 
1.57 
1.60 
0.04 
2.37 

Chl a 
Mg/m3 

8.28 
8.28 
8.05 
8.20 
0.13 
1.&2 
8.&1 
8.05 
8.95 
8.54 
0.45 
5.32 
8.05 
9.32 
8.84 
8.74 
0.64 
7.34 
7.60 
7.94 
8.96 
6.17 
0.71 
6.67 

TRM 506.6 

Pheo a 
Hg/m3 

1.39 
0.93 
1.0 I 
1.11 
0.25 

22.14 
1.1.:15 
1.92 
0.&9 
1.52 
0.72 

47.30 
1.92 
1.25 
1.42 
1.53 
0.35 

22.76 
1.63 
1. 74 
1.60 
1.66 
0.07 
4.45 

Pheo 
Index 

1.59 
1.62 
1.61 
1.61 
0.02 
0.95 
1.55 
1.54 
1.65 
1 " 
O.O~ 

3.85 
1.54 
1.&1 
1.59 
1.58 
0.04 
2.28 
1.56 
1.5& 
1.58 
1. 57 
0.01 
0.74 

Chl a 
Hg/m3 

11.56 
10.10 
10.22 
10.63 
0.81 
7.&3 

11.12 
7.48 

11.03 
9.88 
2.08 

21.02 
8.25 

10.34 
10.88 
9.82 
1.39 

14.14 
10.20 
10.08 
11.01 
10.43 
0.51 
4.85 

TRM 518.0 

Pheo a Pheo 
Mg/m3 Index 

0.45 1.67 
1.66 1.59 
1.39 1.61 
1.17 1.62 
0.64 0.04 

54.44 2.5& 
1.07 1.63 
0.99 1.61 
1.34 1.62 
1.13 1.62 
0.18 0.01 

16.18 0.62 
0.48 I.&b 
1.58 1.60 
1.60 \.60 
1.22 1.62 
0.64 0.03 

52.54 2.14 
1.39 1.61 
1.66 1.59 
I. 79 1.59 
1.61 1.60 
0.20 0.01 

12.65 0.72 



;crercio 5-F. (Continued)

- " . 0.3 1
2

3
x
S
Cv

1.0 1
2
3
x

3.0

I-O
-1

.S
Cv

2
3
x
S

Cv
1

2
3
x
S
Cv

2.79
2.24
2.34
2.46
0.29

11.93
2.33
2.45
2.92
2.57
0.31

12.15
2.35
2.68
2.92
2.65
0.29

10.80
2.35
2.35
2.68
2.46
0.19
7.74

1.04
0.11
0.75.
0.63
0.48

75.13
0.29
0.03
1.00
0.44
0.50

114.1
0.29
0.40
0.77
0.49
0.25

51.67
0.00
0.29
0.40
0.23
0.21

89.84

1.47
1.67
1.50
1.55
0.11
6.97
1.62
1.69

1.66
0.05
2.99
1.62
1.60
1.53
1.58
0.05
2.98
1.75
1.62
1.60
1.66
0.08
4.92

1.78
2.60
2.36
2.25
0.42

18.76
1.78
2.02
2.12
1.97
0.17
8.85
1.90
2.12
1.90
1.97
0.13
6.44
1.89
2.23
2.11
2.08
0.17
8.30

1.17
1.12
1.20
1.16
0.04
3.47
0.72
0.19
0.83
0.58
0.34

59.00
1.36
1.28
1.36
1.33
0.05
3.46
1.82
1.01
0.83
1.22
0.53

43.23

1.33
1.44
1.40
1.39
0.06
4.01'
1.45
1.64
1.46
1.52
0.11
7.05
1.31
1.36
1.31
1.33
0.03
2.18
1.21
1.43
1.46
1.37
0.14
9.99

4.18
4.16
4-.29
4.21
0.07
1.66
5.21
4.60
5.09
4.97
0.32
6.51
4.75
5.31
5.31
5.12
0.32
6.31
4.97
4.99
4.41
4.79
0.33
6.87

1.47
0.56
2.11
1.38
0.78

56.44
2.70
1.31
2.06
2.02
0.70

34.39
1.95
2.43
1.98
2.12
0.27

12.68
1.87
3.23
2.30
2.47
0.70

28.18

1.48
1.61
1.41
1.50
0.10
6.77
1.39
1.52
1.45
1.45
0.07
4.48
1.45
1.42
1.47
1.45
0.03
1.74
1.47
1.33
1.39
1.40
0.07
5.03

5.0

':'Ct;;:~ c;« 5-F. (Continued) 

~A: 
.. -.. 
'::1:''- 0.3 1 2.79 1.04 1.47 1.78 1".17 1.33 4.18 1.47 1.48 

2 ·2.24 0.11 1.67 2.60 1. 12 1.44 4.16 0.56 1.61 
3 2.34 0.75. 1.50 2.36 1.20 1.40 4·.29 2.11 "'41 
X 2.46 0.63 1.55 2.25 1. 16 1.39 4.21 1.38 1.50 
S .0.29 0.4B 0.11 0.42 0.04 0.06 0.07 0.78 0.10 
CV 11.93 75·.13 6.97 18.76 3.47 ~1.01 . 1.66 56.44 . 6.77 

1.0 1 2.33 0.29 1.62 1. 78 0.72 1.45 5.21 2.70 1.39 
2 2.45 0.03 1.69 2.02 0.19 1.64 4.60 1.31 1.52 
3 2.92 1.00 2.12 0.83 1.46 5.09 2.06 1.45 
X 2.57 0.44 1.66 1.97 0.58 1.52 4.97 2.02 1.45 

.S 0.31 0.50 0.05 0.17 0.34 0.11 0.32 0.70 0.07 
CV 12.15 114.1 2.99 8.85 59.00 7.05 6.51 34.39 4.48 

3.0 1 2.35 0.29 1.62 1.90 1.36 1.31 4.75 1.95 1 ~45 
2 2.68 0.40 1.60 2.12 1.28 1.36 5.31 2.43 1.42 
3 2.92 0.77 1.53 1.90 1.36 1.31 5.31 1.98 1.47 
X 2.65 0.49 1.58 1.97 1.33 1.33 5.12 2.12 1.45 

... S 0.29 0.25 0.05 0.13 0.05 0.03 0.32 0.27 0.03 

'1 CV 10.80 51.67 2.98 6.44 3.46 2.18 6.31 12.68 1. 74 
,", 5.0 1 2.35 0.00 1.75 1.89 1.82 1.21 4.97 1.87 1.47 

2 2.35 0.29 1.62 2.23 1.01 1.43 4.99 3.23 1.33 
3 2.68 0.40 1.60 2.11 0.83 1.46 4.41 2.30 1.39 
X 2.46 0.23 1.66 2.08 1.22 1.37 4.79 2.47 1.40 
S 0.19 0.21 0.08 0.17 0.53 0.14 0.33 0.70 0.07 
CV 7.74 89.84 4.92 8.30 43.23 9.99 6.87 2B.18 5.03 



Appendix 5-F. (Continued)

TRM 496.5 TRH 506.6 TRM 518.0

Depth Sample Chl a Pheo a Pheo Chi a Pheo a Pheo Chl a Pheo a Pheo

Date (W) No. 14g/m3 Mg/m3 Index Mg/m3 Mg/m3 Index Mg/m3 Mg/m3 Index

Aug. 1984 0.3 1 3.24 0.88 1.53 2.46 0.03 1.69 5.74 3.18 1.38

2 2.14 0.83 1.46 2.35 1.66 1.31 5.62 2.08 1.47

3 2.68 0.85 1.50 2. t3 1.31 1.41 5.98 1.74 1.51

X 2.69 0.85 1.50 2.50 1.00 1.47 5.78 2.33 1.45

S 0.55 0.03 0.04 0.17 0.86 0-20 0.18 0.75 0.07

CV 20.47 2.95 2.35 6.73 85.81 13.40 3.17 32.26 4.58

1.0 1 3.02 0.51 1.59 2.67 1.76 1.33 5.74 3.18 1.38

2 3.02 1.42 1.42 3.02 0.51 1.59 6.20 2.56 1.45

3 2.91 0.32 1.63 3.35 1.52 1.43 4.60 1.76 1.46

X 2.98 0.75 1.55 3.01 1.26 1.45 5.51 2.50 1.43

FA S 0.06 0.59 0.11 0.34 0.66 0.13 0.82 0.71 0.04

-3 Cv 2.13 78.40 7.21 11.28 52.51 9.04 14.94 28.48 3.05
-j 3.0 1 3.02 1.42 1.42 3.26 1.34 1.45 5.33 3.34 1.34

2 3.14 0.69 1.56 3.02 L.87 1.35 5.64 1.63 1.52

3 3.04 0.51 1.59 3.43 0.00 2.21 6.22 0.00 1.77

X 3.07 0.87 1.52 3.24 1.07 1.67 5.73 1.66 1.54

S 0.06 0.48 0.09 0.21 0.96 0.47 0.45 1.67 0.22

CV 2.10 55.18 5.96 6.36 90.07 28.16 7.88 100.8 13.99

5.0 1 2.82 0.00 1.92 3.13 2.06 1.33 5.64 2.54 1.43

2 2.80 0.59 1.56 3.35 1.52 1.43 5.54 3.26 1.36

3 2.70 1.76 1.33 3.25 0.88 1.53 5.30 1.98 1.47

X 2.77 0.78 1.60 3.24 1.49 1.43 5.49 2.59 1.42

S 0.06 0.90 0.30 0.11 0.59 0.10 0.17 0.64 0.06

Cv 2.32 114.4 18.55 3.40 39.73 6.99 3.18 24.74 3.92

f-' 
"'1 
....J 

Appendix 5-F. (Continued) 

Oate 

Aug. 1984 

Depth 
(m) 

0.3 

1.0 

3.0 

5.0 

Sample 
No. 

1 
2 
3 
X 
S 
CV 
1 
2 
3 
X 
S 
CV 
1 
2 
3 
X 
S 
CV 
1 

2 
3 
X 
S 
CV 

Ch1 a 
/'Ig/m3 

3.24 
2.14 
2.68 
2.69 
0.55 

20.41 
3.02 
3.02 
2.91 
2.98 
0.06 
2.13 
3.02 
3.14 
3.04 
3.07 
0.06 
2.10 
2.62 
2.80 
2.70 
2.77 
0.06 
2.32 

TRH 496.5 

Pheo a 
Mg/m3 

0.88 
0.63 
0.85 
0.85 
0.03 
2.95 
0.51 
1.42 
0.32 
0.75 
0.59 

18.40 
1.42 
0.69 
0.51 
0.87 
0.48 

55.16 
0.00 
0.59 
1. 76 
0.78 
0.90 

114.4 

Pheo 
Index 

1.53 
1.46 
1.50 
1.50 
0.04 
2.35 
1.59 
1.42 
1.63 
1.55 
0.11 
1.21 
1.42 
1.56 
1.59 
1.52 
0.09 
5.96 
1.92 
1.56 
1.33 
1.60 
0.30 

18.55 

ehl a 
Hg/m3 

2.46 
2.35 
2.L3 
2.50 
0.11 
6.73 
2.61 
3.02 
3.35 
3.01 
0.34 

11.28 
3.26 
3.02 
3.43 
3.24 
0.21 
6.36 
3.13 
1.35 
3.25 
3.24 
0.11 
3.40 

TRH 506.6 

Pheo a 
/'Ig/m3 

0.03 
1.66 
1. 31 
1.00 
0.86 

85.81 
1. 76 
0.51 
1.52 
1.26 
0.66 

52.51 
1.34 
1.87 
0.00 
1.07 
0.96 

90.01 
2.06 
1.52 
0.88 
1.49 
0.59 

39.13 

Pheo 
Index 

1.69 
1.31 
1.41 
1.47 
0.20 

13.40 
L33 
1.59 
1.43 
1.45 
0.13 
9.04 
1.45 
1.35 
2.21 
1.61 
0.41 

26.16 
1.33 
1.43 
1.53 
1.43 
0.10 
6.99 

Chl a 
Mg/m3 

5.74 
5.62 
5.98 
5.78 
0.18 
3.11 
5.74 
6.20 
4.60 
5.51 
0.82 

14.94 
5.33 
5.64 
6.22 
5.13 
0.45 
7.68 
5.64 
5.54 
5.30 
5.49 
0.17 
3.18 

TRH 518.0 

Pheo a Pheo 
Mg/m3 Index 

3.18 1.38 
2.08 1.47 
1. 74 1.51 
2.33 1.45 
0.75 0.07 

32.26 4.58 
3.18 1.38 
2.56 1.45 
1. 76 1.46 
2.50 1.43 
0.11 0.04 

28.48 3.05 
3.34 1.34 
1.63 1.52 
0.00 1.77 
1.66 1.54 
1.61 0.22 

100.8 13.99 
2.54 1.43 
"\.26 1.36 
1.96 1.47 
2.59 1.42 
0.64 0.06 

24.74 3.92 



Appendix 5-F. (Continued)

Nov. 1984 0.3 1
2
3
X
S
CV

1.0 1
2
3
X
S
CV

3.0 1
2
3
X
S
CV

5.0 1
2
3
X
S
CV

1.10

1.22
1.21
1.18
0.07
5.66
1.20
1.22
1.44
1.29
0.13

10.35
1.54
1.42
1.42
1.46
0.07
4.75
1.20
1.22
1 .42
1.28
0.12
9.50

0.96
0.24
0.24
0.48
0.42

86.60
0.69
0.24
0.16
0.36
0.29

78.64
0.80
0.16
1.52
0.83
0.68

82.31
0.69
0.69
0.61
0.66
0.05
6.96

1.25
1.57
1.57

1.46

0.18

12.63

1.38

1.57

1.63

1.53

0.13

8.55

1.40

1.63

1.18

1.40

0.23

16.03

1.38

1.38

1.44

1.40

0.03
2.47

1.54
1.54

1.43
1.50

0.06

4.22

1.11

1.42
1.53

1.35

0.22

16.09
1.20

1.52

1.55

1.42

0.19

13.63

1.42

1.74

1.42

1.53

0.18

12.10

0.79
0.00
1.06
0.62
0.55

89.33
1.40
1.05
0.00
0.82
0.73

89.21
0.68
0.79
1.24
0.90
0.30

32.85
1.49
0.26
1.05
0.93
0.62

66.78

1.40
2.80
1.30
1.83
0.84

45.74
1.11
1.30
1.75
1.39
0.33

23.70
1.38
1.40
1.27
1.35
0.07
5.19
1.18
1.60
1.30
1.36
0.22

15.91

2.71
3.26
3.15
3.04
0.29
9.57
3.02
2.80
3.14
2.99
0.17
5.77
2.48
2.80
2.80
2.69
0.18
6.86
2.89
3.01
3.24
3.05
0.18
5.84

2.21
2.23
1.14

1.86
0.62

33.53
1.41
1.04
1.59
1.35
0.28

20.82
1.83
1.93
1.93
1.90
0.06
3.04
1.67
2.30
1.77
1.91
0.34

17.70

1.26
1.32
1.47
1.35
0.11
8.01
1.42
1.47
1.40
1.43
0.04
2.52
1.29
1.32
1.32
1.31
0.02
1.32
1.37
1.29
1.38
1.35
0.05
3.66

I-J
0,

Appendix 5-F. (Continued) 

Noy. 1984 0.3 1 1. 10 0.96 1.25 1.54 0.79 1.40 2.71 2.21 1.26 
2 1.22 0.24 1.57 1.54 0.00 2.BO 3.26 2.23 1.32 
3 1.21 0.24 1.57 1.43 1.06 1.30 3.15 I. 14 1.47 
X 1. 18 0.48 1.46 1.50 0.62 .1.83 3.04 1.86 1.35 
S 0.07 0.42 0.18 0.06 0.55 0.84 0.29 0.62 0.11 
cv 5.66 86.60 12.63 4.22 89.33 45.74 9.57 33.53 8.01 

1.0 1.20 0.69 1.38 1.11 1.40 1.11 3.02 1.41 1.42 
2 1.22 0.24 1.51 1.42 1.05 1.30 2.80 1.04 1.47 
3 1.44 0.16 1.63 1.53 0.00 1.75 3.14 1.59 1.40 
X 1.29 0.36 J .53 I. 35 0.82 1.39 2.99 1.35 1.43 
S 0.13 0.29 0.13 0.22 0.73 0.33 0.17 0.28 0.04 
CV 10.35 78.64 8.55 16.09 89.21 23.70 5.77 20.82 2.52 

3.0 1.54 0.80 1.40 1.20 0.68 1.38 2.48 1.83 1.29 
2 1.42 0.16 1.63 1.52 0.79 1.40 2.80 1.93 1.32 
3 1.42 1.52 1. 18 1.55 1.24 1.27 2.80 1.93 1.32 
X 1.46 0.83 1.40 1.42 0.90 1.35 2.69 1.90 1. 31 

... S 0.07 0.68 0.23 0.19 0.30 0.07 0.18 0.06 0.02 
~ Cv 4.75 82.31 16.03 13.63 32.85 5.19 6.86 3.04 1.32 
OJ 5.0 1 1.20 0.69 1.38 1.42 1.49 1.18 2.89 1.67 1.37 

2 1.22 0.69 1.38 1.74 0.26 1.60 3.01 2.30 1.29 
3 1.42 0.61 1.44 1.42 1.05 1.30 3.24 1.77 1.38 
X 1.28 0.66 1.40 1.53 0.93 1.36 3.05 1.91 1.35 
S 0.12 0.05 0.03 0.18 0.62 0.22 0.18 0.34 0.05 
CV 9.50 6.96 2.47 12.10 66.78 15~91 5.84 17.70 3.66 



Appendix 5-F. (Continued)

TRM 527.4 TRM 528.0 TRM 529.5

Chl a Pheo a Pheo
Mg/m3 Mg/m3 Index

Depth Sample
(W) No.

Chl a Pheo a

Mg/m3 Mg/m3

Pheo

Index

Chl a Pheo a Pheo

Mg/m3 Mg/m3 IndexDate

Feb. 1984 0.3 1
2
3
X
S
Cv

1.0 1
2
3
x
S
Cv

3.0 1

.,3

13.05
13.05
13.17
13.09
0.07
0.53

13.05
13.51
13.85
13.47
0.40
2.98

12.39

13.19
12.79
0.57
4.42

13.85
13.31
13.63
13.60
0.27
2.00

1.07

1.07
1.71
1.28
0.37

28.79
1.52
1.36
1.47
1.45
0.08
5.65
1.76

1.71
1.74
0.04
2.04
1.47
2.35
2.00
1.94
0.44

22.84

1.64
1.64
1.61
1.63
0.02
1.06
1.62
1.63
1.63
1.63
0.01
0.35
1.60

1.61
1.61
0.01
0.44
1.63
1.58
1.60
1.60
0.03
1.57

12.39
13.87
12.39
12.88
0.85
6.63

12.96
11.71
12.83
12.50
0.69
5.50

12.86
13.19
13.07
13.04
0.17
1.28

12.15
12.26
13.39
12.60
0.69
5.45

2.22
1.92
1.76
1.97
0.23

11.87
2.70
1.55
2.51
2.25
0.62

27.36
2.06
1.71
2.43
2.07
0.36

17.42
1.84
1.58
2.08
1.83
0.25

13.64

1 .58
1.61
1.60
1 .60
0.02
0.96
1.56
1.61
1.57
1.58
0.03
1.67
1.59
1.61
1.58
1.59
0.02
0.96
1.60
1.61
1.59
1.60
0.01
0.62

11.81
12.49
12.73
12.34
0.48
3.87

11.59
11.81
11.95
11.78
0.18
1.54
6.82

11.93
12.26
10.34
3.05

29.51
14.78
11.37
13.41
13.19

1.72
13.01

1.74
2.40
1.42
1.85
0.50

26.96
1.82
0.83
2.38
1.68
0.78

46.81
2.14
1.92
1.12
1.73
0.54

31.09
2.06
0.99
2.08
1.71
0.62

36.47

1.60
1.57
1 .62
1.60
0.03
1.58
1.59
1.65
1.57
1.60
0.04
2.60
1.50
1.59
1.64
1.58
0.07
4.50
1.60
1.64
1.59
1.61
0.03
1.64

3
X
S

Cv
5.0 1

2
3
X
S
Cv

~ 
... J 
~ 

Appendix 5-F. (Continued) 

Date 

Feb. 1984 

Depth 
(m) 

0.3 

1.0 

3.0 

5.0 

Sample. 
No. 

2 
3 
X 

S 
CV 
1 
2 
3 
X 
S 
CV 

3 
X 

S 

CV 
I 

2 
3 
X 

S 
CV 

~hl a 
Mg/m3 

13.05 
13.05 
13.17 
13.09 
0.07 
0.53 

13.05 
13.51 
13.85 
13.47 
0.40 
2.98 

12.39 

13.19 
12.79 
0.57 
4.42 

13.85 
13.31 
13.63 
13.60 
0.27 
2.00 

TRH 527.4 

Ph eo a 
Mg/m3 

1.07 
1.07 
1. 71 
1.28 
0.37 

28.79 
1.52 
1.36 
1.47 
1.45 
0.08 
5.65 
1.76 

1. 71 
1. 74 
0.04 
2.04 
1.47 
2.35 
2.00 
1.94 
0.44 

22.84 

Pheo 
Index 

1.64 
1.64 
1.61 
1.63 
0.02 
1.06 
1.62 
1.63 
1.63 
1.63 
0.01 
0.35 
1.60 

1.61 
1. 61 
0.01 
0.44 
1.63 
1.58 
1.60 
1.60 
0.03 
1.57 

Chl a 
M9/m3 

12.39 
13.87 
12.39 
12.88 
0.85 
6.63 

12.96 
11. 71 
12.83 
12.50 
0.69 
5.50 

12.86 
13.19 
13.07 
13.04 
0.17 
1.28 

12.15 
12.26 
13.39 
12.60 
0.69 
5.45 

TRM 528.0 

Pheo a 
Mg/m3 

2.22 
1.92 
1. 76 
1.97 
0.23 

11.87 
2.70 
1.55 
2.51 
2.25 
0.62 

27.36 
2.06 
1. 71 
2.43 
2.07 
0.36 

17.42 
1.84 
1.58 
2.08 
1.83 
0.25 

13.64 

Ph eo 
IndeK 

1.58 
1.61 
1.60 
1.60 
0.02 
0.96 
1.56 
1.61 
1.57 
1.58 
0.03 
1.67 
1.59 
L61 
1.58 
L59 
0.02 
0.96 
1.60 
1.61 
1.59 
1.60 
0.01 
0.62 

Chl a 
Hg/m3 

11.81 
12.49 
12.73 
12.34 
0.48 
3.87 

11.59 
11.81 
11.95 
11.78 
0.18 
1.54 
6.82 

11.93 
12.26 
10.34 
3.05 

29.51 
14.78 
11.37 
13.41 
13.19 
1.72 

13.01 

TRM 529.5 

Pheo a Ph .. o 
!'\g/m3 Index 

1. 74 1.60 
2.40 1.57 
1.42 1.62 
1.85 1.60 
0.50 0.03 

26.96 1.58 
1.82 1.59 
0.83 1.65 
2.38 1.57 
1.68 1.60 
0.78 0.04 

46.81 2.60 
2.14 1.50 
1.92 1.59 
1. 12 1.64 
1. 73 1.58 
0.54 0.07 

31.09 4.50 
2.06 1.60 
0.99 1.64 
2.08 1.59 
1. 71 1.61 
0.62 0.03 

36.47 1.64 



Appendix 5-F. (Continued)

May 1984 0.3 1
2
3
X
s
Cv

1.0 1
2
3
X
s
Cv

3.0 1
2
3
X
S
Cv

5.0 1
2
3
X
S
Cv

5.99
5.99
7.01
6.33
0.59
9.30
5.55
6.13
6.69
6.12
0.57
9.31
6.35
6.35
6.11
6.27
0.14
2.21
6.89
7.12
6.11
6.71
0.53
7.89

2.19
2.19
2.51
2.30
0.18
8.04
0.99
2.83
1.04
1.62
1.05

64.70
2.30
1.84
1.92
2.02
0.25

12.17
1.87
3.15
2.83
2.62
0.67

25.46

1.47
1.47
1.48
1.47
0.01
0.39
1 .58
1.42
1.59
1.53
0.10

6.23
1.47
1.51
1.50
1.49
0-.02
1.39
1.53
1.43
1.42
1.46
0.06
4.17

6.67
6.93
5.45
6.35
0.79

12.44
7.47
7.12
7.01
7.20
0.24
3.34
6.78
7.23
6.45
6.82
0.39
5.74
6.52
6.92
6.13
6.52
0.40
6.06

2.40
1.87
1.25
1.84
0.58

31.28
2.80
0.88
2.51
2.06
1.04

50.16
1.68
1.52
2.48
1.89
0.51

27.17
2.67
1.42
1.47
1.85
0.71

38.19

1.48
1.53
1.55
1.52
0.04
2.37
1.47
1.62
1.48
1.52
0.08
5.51
1.54
1.56
1.46
1.52
0.05
3.48
1.45
1.56
1.54
1.52
0.06
3.86

4.74
5.04
*5.52
5.10
0.39
7.71
4.96
4.75
4.28
4.66
0.35
7.47
3.40
4.98
5.20
4.53
0.98

21.69
5.31
4.98
4.64
4.98
0.34
6.73

1.04
2.51
2.35
1.97
0.81

41.01
1.87
1.95
2.56
2.13
0.38

17.75
1.52
2.32
0.00
1.28
1.18

92.07
1.38
2.78
1.31
1.82
0.83

45.48

1.56
1.41
1.44
1.47
0.08
5.40
1.47
1.45
1.36
1.43
0.06
4.11
1.43
1.42
1.70
1.52
0; 16

10.47
1.47
1.38
1.52
1.46
0.07
4.87

l.a
O00

Appendix 5-f. «(ontinued) 

Hay 1984 0.3 1 5.99 2.19 1.47 6.67 2.40 1.48 4.74 1.04 1.56 
2 5.99 2.19 1.47 6.93 1.87 1.53 5.04 2.51 1.41 
3 7.01 2.51 1.48 5.45 1.25 1.55 5.52 2.35 1.44 
X 6.33 2.30 1.47 6 .• 35 1.84 1.52 5.10 1.97 1.47 
5 0.59 .. 0.18 0.01 0.79 0.58 0.04 0.39 0.81 0.08 
(V 9.30 8.04 0.39 12.44 31.28 2.37 7.71 41.01 5.40 

1.0 1 5.55 0.99 1.58 7.47 2.80 1.47 4.96 1.87 1.47 
2 6.13 2.83 1.42 7.12 0.88 1.62 4.75 1.95 1.45 
3 6.69 1.04 1.59 7.01 2.51 1.48 4.28 2.56 1.36 
X 6.12 1.62 1.53 7.20 2.06 1.52 4.66 2.13 1.43 
5 0.57 1.05 0.10 0.24 1.04 0.08 0.35 0.38 0.06 
(V 9.31 64.70 6.23 3.34 50.16 5.51 7.47 17.75 4.11 

3.0 1 6.35 2.30 1.47 6.78 1.68 1.54 3.40 1.52 1.43 
2 6.35 1.84 1. 51 7.23 1.52 1.56 4.98 2.32 1.42 
3 6.11 1.92 1.50 6.45 2.48 1.46 5.20 0.00 1. 70 
X 6.27 2.02 1.49 6.82 1.89 1.52 4.53 1.28 1.52 
S 0.14 0.25 0·.02 0.39 0.51 0.05 0.98 1. 18 0.16 
CV 2.21 12.17 1.39 5.74 27.17 3.48 21.69 92.07 10.47 

~ 5.0 6.89 1.87 1.53 6.52 2.67 1.45 5.31 1.38 1.47 
CJ) 

0 2 7.12 3.15 1.43 6.92 1.42 1.56 4.98 2.78 1.38 
3 6.11 2.83 1.42 6.13 1.47 1.54 4.64 1.31 1.52 
X 6.71 2.62 1.46 6.52 1.85 1.52 4.98 1.82 1.46 
5 0.53 0.67 0.06 0.40 0.71 0.06 0.34 0.83 0.07 
CV 7.89 25.46 4.17 6.06 38.19 3.86 6.73 45.48 4.87 



Appendix 5-F. (Continued)

TRM 527.4 TRM 528.0 TRM 529.5

Chl a Pheo a Pheo
Mg/m3 Mg/m3 Index

Depth Sample
Date (W) No.

Chl a Pheo a

Mg/m3 Mg/m3

Pheo
Index

Chl a Pheo a Pheo

Mg/m3 Mg/m3 Index

Aug. 1984 0.3 1

2

3

X

S

Cv

1.0 1

2

3

X

S
cv

3.0 1

2

3

X

S

Cv

5.0 1

2

3

X

S
Cv

6.20
5.88
5.74
5.94
0.24
3.97
5.28
5.52
5.42
5.41
0.12
2.23
6.98
5.52
6.10
6.20
0.74

11.86
5.20
6.88
6.78
6.29
0.94

14.99

0.75

0.64

2.27

1.22

0.91

74.67

0.16

1.44

1.71

1.10

0.83

75.05

0.69
1.44

2.83

1.65

1.09

65.68
1.79

0.05

1.23

1.02

0.89

86.80

1.62
1.63
1 .46
1.57
0.10
6.08
1.68
1 .53
1.50
1.57
0.10
6.14
1.63
1.53
1.42
1.53
0.11
6.88
1.48

1.69
1.58
1.58
0.11
6.63

5.55
6.20
6.78
6.18
0.62
9.96
7.57
6.55
7.23
7.12
0.52
7.30
6.44
6.44
6.30
6.39
0.08
1.26
6.64
6.54
6.52
6.57
0.06
0.98

1.44

1.66

1.68

1.59

0.13

8.36

2.99

2.67

3.34

3.00

0.34
11.17

2.03

2.03

2.30

2.12

0.16

7.35

3.31

2.67

1.31

2.43
1.02

42.03

1 .53
1.53
1.54
1.53
0.01
0.38
1.46
1.45
1.42
1.44
0.02
1.44
1.50
1.50
1.47
1.49
0.02
1.16
1.40
1.45
1.57
1.47
0.09
5.93

5.83
5.28
6.42
5.84
0.57
9.76
5.15
4.72
5.52
5.13
0.40
7.80
5.98
4.38
6.40
5.59
1,07

19.08
5.54
4.62
4.74
4.97
0.50

10.07

0.19

0.16
1.12
0.49

0.55

111.4

1.79

1.04

1.90

1.58

0.47

29.68
1.74

0.48

2.03
1.42

0.82
58.17

1.44

1.95

1.57

0.34

21.59

1.68
1.68
1.58
1.65
0.06
3.51
1.48
1.56
1.48
1.51
0.05
3.07
1.51
1 .63
1.50
1.55
0.07
4.68
1.53
1.52
1.45
1.50
0.04
2.91

.... 
en 
r-' 

Appendix 5-F. (Continued) 

Date 

Aug. 1984 

Depth 
(m) 

0.3 

1.0 

3.0 

5.0 

Sample 
No. 

1 
2 
3 
X 

S 
CV 
1 
2 
3 
X 
S 
CV 

2 
3 
X 

S 
CV 
1 
2 
3 
X 
S 
CV 

Chl a 
Mg/m3 

6.20 
5.88 
5.74 
5.94 
0.24 
3.97 
5.28 
5.52 
5.42 
5.41 
0.12 
2.23 
6.98 
5.52 
6.10 
6.20 
0.74 

11.86 
5.20 
6.BB 
6.78 
6.29 
0.94 

14.99 

TRM 527.4 

Pheo a 
Mg/m3 

0.75 
0.64 
2.27 
1.22 
0.91 

74.67 
0.16 
1.44 
J. 71 
1. 10 
0.83 

75.05 
0.69 
1.44 
2.83 
1.65 
1.09 

65.68 
1. 79 
0.05 
1.23 
1.02 
0.89 

86.BO 

Pheo 
[ndex 

1.62 
1.63 
1.46 
].57 
0.10 
6.08 
1.68 
1.53 
1.50 
1.57 
0.10 
6.14 
1.63 
1.53 
1.42 
1.53 
0.11 
6.88 
1.48 
1.69 
1.58 
1.58 
0.11 
6.63 

Chl a 
Mg/m3 

5.55 
6.20 
6.78 
6.18 
0.62 
9.96 
7.57 
6.55 
7.23 
7.12 
0.52 
7.30 
6.44 
6.44 
6.30 
6.39 
0.08 
1.26 
6.64 
6.54 
6.52 
6.57 
0.06 
0.98 

TRM 528.0 

Pheo a 
Mg/m3 

1.44 
1.66 
1.68 
1.59 
0.13 
8.36 
2.99 
2.67 
3.34 
3.00 
0.34 

11.17 
2.03 
2.03 
2.30 
2.12 
0.16 
7.35 
3.31 
2.67 
I. 31 
2.43 
1.02 

42.03 

Pheo 
IndeJC 

1.53 
1.53 
1.54 
1.53 
0.01 
0.38 
1.46 
1.45 
1.42 
1.44 
0.02 
1.44 
1.50 
1.50 
1.47 
1.49 
0.02 
I. 16 
1.40 
\,45 
1.57 
1.47 
0.09 
5.93 

Chl a 
Mg/m3 

5.83 
5.28 
6.42 
5.84 
0.57 
9.76 
5.15 
4.72 
5.52 
5.13 
0.40 
7.80 
5.98 
4.38 
6.40 
5.59 
1.07 

19.08 
5.54 
4.62 
4.74 
4.97 
0.50 

10.07 

TRM 5Z9.5 

Pheo a Pheo 
Mg/m3 Index 

0.19 1.68 
0.16 1.68 
1. 12 I. 58 
0.49 1.65 
0.55 0.06 

111.4 3.51 
1. 79 1.48 
1.04 1.56 
1.90 1.48 
1.58 1. 51 
0.47 0.05 

29.68 3.07 
1. 74 1. 51 
0.48 1.63 
2.03 1.50 
1.42 1.55 
0.82 0.07 

58.17 4.68 
1.4-' 1.53 
1 . ~ ~ 1.52 
1. 95 1.45 
1.57 1.50 
0.34 0.04 

21.59 2.91 



Appendix 5-F. (Continued)

Nov. 1984 0.3 I 4.25 2.54 1.36 3.96 1.55 1.46 3.22 2.22. 1.32

2 3.79 1.35 1.48 3.72 0.72 1.57 3.46 1.69 1.41

3 3.69 1.17 1.50 4.74 4.22 1.24 3.56 1.87 1.39

X 3.91 1.69 1.45 4.14 2.16 1.42 3.41 1.93 1.37

S 0.30 0.74 0.08 0.53 1.83 0.17 0.17 0.27 0.05

CV 7.64 44.14 5.23 12.88 84.54 11.81 5.12 13.99 3.44

1.0 1 3.57 2.32 1.33 3.50 2.16 1.35 3.43 0.34 1.63

2 3.88 1.53 1.46 3.59 0.08 1.68 4.44 2.90 1.33

3 3.89 1.53 1.46 4.37 2.29 1.39 4.45 2.90 1.33

X 3.78 1.79 1.42 3.82 1.51 1.47 4.11 2.05 1.43

s 0.18 0.46, 0.08 0.48 1.24 0.18 0.59 1.48 0.17

CV .4.81 25.43 5.30 12.52 82.13 12.22 14.27 72.22 12.11

3.0 1 3.77 1.34 1.48 3.25 2.23 1.32 3.76 0.89 1.55

2 3.89 0.63 1.59 3.59 2.34 1.33 3.78 0.45 1.62

3 3.75 2.69 1.31 4.04 0.37 1.64 4.90 3.18 1.33

X 3.80 1.55 1.46 3.63 1.65 1.43 4.15 1.51 1.50

s 0.08 1.05 0.14 0.40 1.11 0.18 0.65 1.47 0.15

CV 1.99 67.37 9.66 10.93 67.23 12.72 15.74 97.28 10.09

5.0 1 3.76 0.45 1.62 3.60 0.53 1.60 4.31 1.36 1.50

2 3.43 1.68 1.41 3.68 2.07 1.38 3.54 0.97 1.52

3 3.64 0.71 1.57 4.05 0.82 1.57 4.44 2.89 1.33

X 3.61 0.95 1.53 3.78 1.14 1.52 4.10 1.74 1.45

S 0.17 0.65 0.11 0.24 0.82 0.12 0.49 1.01 0.10

CV 4.63 68.48 7.15 6.36 71.79 7.87 11.87 58.32 7.20

Appendi~ 5-F. (Continued) 

Nov. 1984 0.3 I 4.25 2.54 1.36 3.96 1.55 1.46 3.22 2.22 1.32 
2 3.79 l,35 1.48 3.72 0.72 1.57 3.46 1.69 l,41 

3 3.69 1.17 1.50 4.74 4.22 1.24 3.56 1.87 1.39 
X 3.91 1.69 1.45 4.14 2.16 1.42 3.41 1.93 1.37 
S 0.30 0.74 0.08 0.53 1.83 0.17 0.17 0.27 0.05 
CV 7.64 44.14 5.23 12.BB 84.54 11.81 5.12 13.99 3.44 

1.0 I 3.57 2.32 1.33 3.50 2.16 1.35 3.43 0.34 1.63 
2 3.88 1.53 1.46 3.59 0.08 1.68 4.44 2.90 1. 33 
3 3.89 1.53 1.46 4.37 2.29 1.39 4.45 2.90 1.33 
X 3.78 1. 79 1.42 3.82 1.51 1.47 4.11 2.05 1.43 
S 0.18 0.46. 0.08 0.48 1.24 0.18 0.59 1.48 0.17 
CV .4.81 25.43 5.30 12.52 82.13 12.22 14.27 72.22 12.11 

3.0 I 3.77 1.34 1.48 3.25 2.23 1.32 3.76 0.89 1.55 
2 3.89 0.63 1.59 3.59 2 .• 34 1.33 3.78 0.45 1.62 
3 3.75 2.69 1.31 4.04 0.37 1.64 4.90 3.18 1.33 

I-" X 3.80 1.55 1.46 3.63 1.65 1.43 4.15 1.51 1.50 

C» S 0.08 1.05 0.14 0.40 1. 11 0.18 0.65 1.47 0.15 

~" CV 1.99 67.37 9.66 10.93 67.23 12.72 15.74 97.28 10.09 
5.0 1 3.76 0.45 1.62 3.60 0.53 1.60 4.31 1.36 1.50 

2 3.43 1.68 1.41 3.68 2.07 1.38 3.54 0.97 1.52 
3 3.64 0.71 1.57 4.05 0.82 1.57 4.44 2.89 1.33 
X 3.61 0.95 1.53 3.78 1. 14 1.52 4.10 1. 74 1.45 
S 0.17 0.65 0.11 0.24 0.82 0.12 0.49 I. 01 0.10 
CV 4.63 68.48 7.15 6.36 71.79 7.87 11.87 58.32 7.20 



Appendix 5-F. (Continued)

TRM 532.1

Depth Sample
(W) No.

Chl a Pheo a Pheo
Mg/m3 Mg/m3 IndexDate

1-b

Feb. 1984 0.3 1
2
3
x
S
Cv

1.0 1
2
3
X
S
Cv

3.0 1
2
3
X
S
Cv

5.0 1

2
3
X
S
CV

14.90
14.56
13.75
14.40
0.59
4.10

14.80
14.00
14.68
14.49
0.43
2.98

14.68
15.46
14.43
14.86
0.54
3.62

14.21
12.29
14.77
13.76
1.30
9.45

1.34
1.68
1.28
1.43
0.22

15.05
1.60
1.20
1.87
1.56
0.34

21.65
1.42
1.36
1.50
1.43
0.07
4.92
1.58
1.58
1.15
1.44
0.25

17.28

1.64
1.62
1.64
1.63
0.01
0.71
1.63
1.64
1.61
1.63
0.02
0.94
1.63
1.64
1.63
1.63
0.01
0.35
1.62
1.61
1 .65
1.63
0.02
1 .28

~ 
CO 

Appendix 5-F. (Continued) 

Date 

Feb. 1984 

Oepth 
(m) 

0.3 

1.0 

3.0 

5.0 

Sample 
No. 

2 
3 
X 

S 
CV 
1 
2 
3 
X 
S 
cv 

2 
3 
X 
S 
cv 
1 
2 
3 
X 
S 
CV 

.---'--=~.--. -..... -- ---

Chl a 
Hg/m3 

14.90 
14.56 
13.75 
14.40 
0.59 
4.10 

14.80 
14.00 
14.68 
14.49 
0.43 
2.98 

14.68 
15.46 
14.43 
14.86 
0.54 
3.62 

14.21 
12.29 
14.77 
13.76 
1.30 
9.45 

TRM 532.1 

Pheo a 
Mg/m3 . 

1.34 
1.68 
1.28 
1.43 
0.22 

15.05 
1.60 
1.20 
1.87 
1.56 
0.34 

21.65 
1.42 
1.36 
1.50 
1.43 
0.07 
4.92 
1.58 . 
1.58 
J. 15 
1.44 
0.25 

17.28 

Ph eo 
Index 

1.64 
1.62 
1.64 
1.63 
0.01 
0.71 
1.63 
1.64 
1.61 
1.63 
0.02 
0.94 
1.63 
1.64 
1.63 
1.63 
0.0) 
0.35 
1.62 
1.61 
1.65 
1.63 
0.02 
1.28 

--_.- ... ----------- ...... -_._----- ...... _------_. -- .. -.. -------



Appenoix 5-F. (Continueud)

Hay 1984 0.3 1 9.67 3.63 1.47
2 10.09 3.02 1.51
3 10.78 1.87 1.58
X 10.18 2.84 1.52
S 0.56 0.89 0.06
CV 5.51 31.47 3.66

1.0 1 11.71 1.55 1.61
2 11.26 3.07 1.52
3 10.78 4.14 1.46

x 11.25 2.92 1.53
S 0.47 1.30 0.08
CV 4.13 44.57 4.93

3.0 1 8.74 0.32 3.67
2 11.34 0.08 1.69
3 10.31 3.39 1.49
X 10.13 1.26 1.62
S 1.31 ).85 0.11

1- CV 12.93 146.1 6.81
5.0 1 8.83 2.32 1.53

2 7.59 2.54 1.49

3 11.12 3.34 1.51
X 9.18 2.73 1.51
S 1.79 0.54 0.02

CV 19.51 19.64 1.32

J.ppena ix 5-f. (Continued) 

11a:l i 984 0.3 1 9.67 3.63 1.47 
2 10.09 3.02 1.51 
3 10.78 1.87 1.58 
X 10.18 2.84 1.52 
S 0.56 0.89 0.06 
CV 5.51 31.47 3.66 

1.0 1 1 I. 71 1.55 1.61 
2 11.26 3.07 1.52 
3 10.78 4.14 1.46 
X 11.25 2.92 1.53 
S 0.47 1.30 0.08 
CV 4.13 44.57 4.93 

3.0 1 8.74 0.32 ).67 
2 11.34 0.08 1.69 
3 10.31 3.39 1.49 
X 10.13 1.26 1.62 
S 1.31 1.85 0.11 

10:0' CV 12.93 146.1 6.81 
0') 5.0 1 8.83 2.32 1.53 
~ 2 7.59 2.54 1.49 

3 11.12 3.34 1.51 
X 9.18 2.73 1.51 
S 1.79 0.54 0.02 
CV 19.51 19.64 1.32 



Appendix 5-F. (Continued)

TRM 532.1

Depth Sample
Wm) No.

Chl a Pheo a Pheo
Mg/m3 Mg/m3 IndexDate

ia
0,

Aug. 1984 0.3 1
2
3
X
S
Cv

1.0 1
2
3
x
S
cv

3.0 1
2
3
X
S
Cv

5.0 1
2
3
X
S
Cv

9.97
10.66
10.19
10.27
0.35
3.43
11.56

10.19
11.21
10.99
0.71
6.48

12.36
12.00
12.02
12.13
0.20
1.67

13.39
1 i.90
12.94
12.74
0.76
6.00

1.01
2.14
0.48
1.21
0.85

70.07
0. 00

0.03
0.35
0.13
0.19

153.2
1.31
1.20
1.20
1.24
0.06
5.14
3.44
1.92
1.79
2.38
0.92

38.49

1.63
1.57
1.67
1.62
0.05
3.10
1.73
1.70
1.68
1.70
0.03
1.48
1.63
1.63
1.63
1.63
0.00
0.00
1.53
1.59
1.61
1.58
0.04
2.64

~ 
Q) 

(.,1 

Appendix S-f. (Continued) 

Date 

Aug. 1984 

Depth 
(m) 

0.3 

1.0 

3.0 

5.0 

Sample 
No. 

1 
2 
3 
X 

S 
Cv 
1 
2 
3 
X 
S 
CV 
1 
2 
3 
X 

S 
CV 

2 
3 
X 
S 
CV 

elll a 
Mg/m3 

9.91 
10.66 
10.19 
10.21 
0.35 
3.43 

11.56 
10.19 
11.21 
10.99 
D.71 
6.48 

12.36 
12.00 
12.02 
12.13 
0.20 
1.67 

13.39 
11.90 
12.94 
12.74 
0.76 
6.00 

TRM 532.1 

Pheo a . 
Mg/m3 

1.01 
2.14 
D.48 
1.21 
D.85 

7D.07 
0.00 
0.D3 
0.35 
0.13 
0.19 

153.2 
1.31 
1.20 
1.20 
1.24 
D.06 
5.14 
3.44 
1.92 
J. 79 
2.38 
0.92 

38.49 

Pheo 
Index 

1.63 
1.51 
1.61 
1.62 
0.05 
3.10 
1.73 
1. 70 
1.68 
1.70 
0.03 
1.48 
1.63 
1.63 
1.63 
1.63 
0.00 
0.00 
1.53 
1.59 
1. 61 
1.58 
0.04 
2.64 



Apperc'A 5-F. (Continued)

tlov. ,;E4 0.3 1 4.73 1.95 1.45

2 3.71 1.17 1.50
3 4.64 1.76 1.46

X 4.36 1.63 1.47

S 0.56 0.41 0.03
Cv 12.95 25.00 1.80

1.0 1 4.16 1.46 1.48
2 4.38 0.93 1.56

3 4.16 0.56 1.61

X 4.23 0.98 1.55

S 0.13 0.45 0.07

CV 3.00 46.00 4.23

3.0 1 5.05 2.04 1.45
2 4.47 1.57 1.48
3 5.15 2.23 1.44

X 4.89 1.95 1.46

S 0.37 0.34 0.02
CV 7.51 17.45 1.43

5.0 1 4.14 1.01 1.54

2 4.13 1.46 1.48
3 4.13 1.46 1.48

X 4.13 1.31 1.50

S 0.01 0.26 0.03

CV 0.14 19.83 2.31

Apper.c'" 5-f. (Continued) 

tlOY. ~;a.; 0.3 1 4.73 1.95 1.45 
2 3.71 1.17 1.50 
3 4.64 1. 76 1.46 
X 4.36 1.63 1.47 
S 0.56 0.41 0.03 
CV 12.95 25.00 1.80 

1.0 1 4.16 1.46 1.48 

2 4.38 0.93 1.56 
3 4.16 0.56 1.61 
X 4.23 0.98 1.55 
S 0.13 0.45 0.07 
CV 3.00 46.00 4.23 

3.0 5.05 2.04 1.45 
2 4.47 1.57 1.48 
3 5.15 2.23 1.44 

X 4.89 . 1.95 1.46 
S 0.37 0.34 0.02 

t-' CV 7.51 17.45 1.43 
CD 5.0 1 4.14 1.01 1.54 
m 2 4.13 1.46 1.48 

3 4.13 1.46 1.48 
X 4.13 1.31 1.50 
S 0.01 0.26 0.03 
CV 0.14 19.83 2.31 



Appendix 5-F. (Continued)

Depth Sample

Date (W) No.

TRM 496.5 TRM 506.6

Chl a Pheo a Pheo
Mg/m3 Mg/m3 Index

TRM 518.0

Chl a Pheo a Pheo
Mg/m3 Hg/m3 Index

Chl a Pheo a Pheo
Mg/m3 Mg/m3 Index

cl3

Feb. 1985 0.3 1
2
3
x
S

Cv
1.0 1

2
3

Ss

Cv
3.0 1

2
3
x
s

Cv
5.0 1

2
3
x
s

cv

4.78
4.89
4.89
4.85
0.06
1.31
4.79
5.13
4.79
4.90
0.20
4.00
4.77
4.33
5.45
4.85
0.56
11.63

5.47
5.47
5.58
5.51
0.06
1.15

0.13
0.32
0.32
0.26
0.11

42.74
0.13
0.24
0.59
0.32
0.24

75.07
0.13
0.00
0.00
0.04
0.08

173.2
0.35
0.35
0.08
0.26
0.16

59.96

1.68
1.65
1.65
1.66
0.02
1.04
1.68
1 .67
1 .62
1.66
0.03
1 .94
1.68
1.73
1.78
1.73
0.05
2.89
1.66
1.66
1.69
1.67
0.02
1.04

5.57
5.77
5.79
5.71
0.12
2.13
5.46
6.01
6.04
5.84
0.33
5.59
5.23
5.57
5.57
5.46
0.20
3.60
5.92
5.89
5.57
5.79
0.19
3.35

0.00
0.45
0.00
0.15
0.26

173.2
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.08
0.03
0.05

173.2

1.75
1.65
1.70
1.70
0.05
2.94
1 .78
1.83
1.77
1. 79

0.03
1.79
1.70
1.81
1.81
1.77
0.06
3.58
1.79
1.73
1.69
1 .74
0.05
2.90

5.67
5.45
5.46
5.53
0.12
2.25
4.90
5.89
5.33
5.37
0.50
9.24
5.35
6.81
5.23
5.80
0.88

15.17

0.00
0.00
0.00
0.00
0.00

0.32
0.19
0.00
0.17
0.16

94.67
0.16
0.32
0.00
0.16
0.16
100

1.79
1.71
1.71
1.74
0.05
2.66
1.65
1.68
1.81
1.71
0.09
4.96
1.68
1.67
1.77
1.71
0.06
3.23

FAEB 0406a

.... 
OJ 
~ 

Appendix 5-f. (Continued) 

Date 

feb. 1985 

fAEB0406a 

Depth 
(m) 

0.3 

1.0 

3.0 

5.0 

Sample 
No. 

1 
2 
3 
x 

5 

Cv 
J 

2 
3 
x 

5 

CV 
1 
2 
3 
x 
5 

CV 

2 
3 
x 
5 

CV 

Chl a 
Mg/m3 

4.78 
4.89 
4.89 
4.85 
0.06 
1.31 
4.79 
5.13 
4.79 
4.90 
0.20 
4.00 
4.77 
4.33 
5.45 
4.85 
0.56 

11.63 
5.47 
5.47 
5.58 
5.51 
0.06 
1.15 

TRM 496.5 

Ph eo a 
Mg/m3 

0.13 
0.32 
0.32 
0.26 
0.11 

42.74 
0.13 
0.24 
0.59 
0.32 
0.24 

75.07 
0.13 
0.00 
0.00 
0.04 
0.08 

173.2 
0.35 
0.35 
0.08 
0.26 
0.16 

59.96 

Pheo 
Index 

1.68 
1.65 
1.65 
1.66 
0.02 
1.04 
1.68 
1.67 
1.62 
1.66 
0.03 
1.94 
1.08 
1.73 
1. 78 
1.73 
0.05 
2.89 
1.66 
1. 66 
1.69 
1.67 
0.02 
1.04 

Chl a 
Mg/m3 

5.57 
5.77 
5.79 
5.71 
0.12 
2.13 
5.46 
6.01 
6.04 
5.84 
0.33 
5.59 
5.23 
5.57 
5.57 
5.46 
0.20 
3.60 
5.92 
5.89 
5.57 
5.79 
0.19 
3.35 

TRM 506.6 

Pheo a 
Hg/m3 

0.00 
0.45 
0.00 
0.15 
0.26 

173.2 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.08 
0.03 
0.05 

173.2 

Pheo 
Index 

J. 75 
LoS 
1. 70 
1. 70 
0.05 
2.94 
1. 78 
1.83 
1.77 
1. 79 
0.03 
1.79 
1. 70 
1.81 
1.81 
1.77 
0.06 
3.58 
1.19 
1.73 
1.69 
1. 74 
0.05 
2.90 

Chl a 
Mg/m3 

5.67 
5.45 
5.46 
5.53 
0.12 
2.25 
4.90 
5.89 
5.33 
5.37 
0.50 
9.24 
5.35 
6.81 
5.23 
5.80 
0.88 

15.17 

TRM 518.0 

Pheo a Pheo 
Hg/m3 Index 

0.00 1. 79 
0.00 1. 71 
0.00 1. 71 
0.00 1.74 
0.00 0.05 

2.66 
0.32 1.65 
0.19 1.68 
0.00 1.81 
0.17 1. 71 
0.16 0.09 

94.67 4.96 
0.16 1.68 
0.32 1.67 
0.00 1.77 
0.16 1. 71 
0.16 0.06 

100 3.23 



Appendix 5-F. (Continued)

May 1985 0.3 1
2
3
x

s

Cv
1.0 1

2
3
x

cv
3.0 1

2
3
x
s

Cv
5.0 1

2
3

S

Cv

10.0o
5.60
9.10
8.23
2.32

28.23
5.40
7.10
8.10
6.87
1.37

19.88
4.20
2.60
4.10
3.63
0.90

24.67
1.90
2.30
2.30
2.17
0.23

10.66

1.00
1.00
1.00
1.00
0.00
0.00
1.00
1.00
1.00
1.00
0.00
0.00
1.00
1.00
1.00
1.00
0.00
0.00
1.00
1.00
1.00
1.00
0.00
0.00

1.76
1.81
1.86
1.81
0.05
2.76
1.92
1.88
1.77
1.86
0.08
4.18
1.85
1.64
1.89
1.79
0.13
7.49
1.42
1.82
1.67
1.64
0.20

12.35

40.80
59.00
63.60
54.47
12.06
22.14
31.70
36.20
37.50
35.13
3.04
8.66

12.00
10.30
11.50
11.27
0.87
7.75
5.00
4.50
5.70
5.07
0.60

11.90

1.00
1.00
1.00
1.00
0.00
0.00
1.00
1.00
1.00
1.00
0.00
0.00
1.20
1.00
1.00
1.07
0.12

10.83
1.00
1.00
1.00
1.00
0.00
0.00

1.80
1.77
1.78
1.78
0.02
0.86
1.78
1.80
1.80
1.79
0.01
0.64
1.63
1.75
1.68
1.69
0.06
3.57
1.91
1.90
1.61
1.81
0.17
9.43

12.90
11.90
13.70
12.83
0.90
7.03

12.00
14.50
15.10
13.87
1.64

11.86
10.50
13.90
8.60

11.00
2.69

24.41
6.70
7.80

12.40
8.97
3.02

33.72

2.70
2.80
2.60
2.70
0.10
3.70
3.90
4.00
4.00
3.97
0.06
1.46
2.90
3.00
1.90
2.60
0.61

23.40
1.90
2.00
2.70
2.20
0.44

19.81

1.56
1.54
1.57
1.56
0.02
0.98
1.49
1.52
1.53
1.51
0.02
1.38
1.52
1.56
1.55
1.54
0.02
1.35
1.51
1.53
1.56
1.53
0.03
1.64

Appendix 5-f. (Continued) 

Hay 1985 0.3 1 10.00 1.00 1. 76 40.80 1.00 1.80 12.90 2.70 1.56 
2 5.60 1.00 1.81 59.00 1.00 1.77 11.90 2.80 1.54 
3 9.10 1.00 1.86 63.60 1.00 1.78 13.70. 2.60 1.57 
x 8.23 1.00 1.81 54.47 1.00 1. 78 12.83 2.70 1.56 
s 2.32 0.00 0.05 12.06 0;00· 0.02 0.90 0.10 0.02 
CII 28.23 0.00 2.76 22.14 0.00 0.86 7.03 3.70 0.98 

1.0 1 5.40 1.00 1.92 31.70 1.00 1. 78 12.00 3.90 1.49 
2 7.10 1.00 1.88 36.20 1.00 1.80 14.50 4.00 1.52 
3 8.10 1.00 1.77 37.50 1.00 1.80 15.10 4.00 1.53 
x 6.87 1.00 1.86 35.13 1.00 1. 79 13.87 3.97 1.51 
s 1.37 0.00 0.08 3.04 0.00 0.01 1.64 0.06 0.02 
ev 19.88 0.00 4.18 8.66 0.00 0.64 11.86 1.46 1.38 

3.0 1 4.20 1.00 1.85 12.00 1.20 1.63 10.50 2.90 1.52 
2 2.60 1.00 1.64 10.30 1.00 1. 75 13.90 3.00 1.56 
3 4.10 1.00 1.89 11.50 1.00 1.68 8.60 1.90 1.55 .... x 3.63 1.00 1.79 11.27 1.07 1.69 11.00 2.60 1.54 

~ 0.90 0.00 0.13 0.87 0.12 0.06 2.69 0.61 0.02 (Xi s 
ev 24.67 0.00 7.49 7.75 10.83 3.57 24.41 23.40 1.35 

5.0 1 1.90 1.00 1.42 5.00 1.00 1.91 6.70 1.90 1.51 
2 2.30 1.00 1.82 4.50 1.00 1.90 7.80 2.00 1.53 
3 2.30 1.00 lo67 5.70 1.00 1.61 12.40 2.70 1.56 
x 2.17 1.00 1.64 5.07 1.00 1.81 8.97 2.20 1.53 
s 0.23 0.00 0.20 0.60 0.00 0.17 3.02 0.44 0.03 
CV 10.66 0.00 12.35 11.90 0.00 9.43 33.12 19.81 1.64 



Appendix 5-F. tContinued)

TRM 496.5 TRM 506.6 TRM 518.0

Chl a Pheo a Pheo

Mg/m3 Mg/m3 Index
Depth Sample

Date (m) No.

Chl a Pheo a
Mg/m3 Mg/m3

Pheo
Index

Chl a Pheo a Pheo

Mg/m3 Mg/m3 Index

Aug. 1985 0.3 1
2
3
x
s

Cv
1.0 1

2
3
x
s

0~ cv
3.0 1

2
3
x
S

Cv
5.0 1

2
3
x

S
CV

6.20
3.70
6.40
5.43
1.50

27.69
5.80
6.20
6.00
6.00
0.20
3.33
3.20
3.00
3.60
3.27
0.31
9.35
3.50
3.40
2.80
3.23
0.38
11.71

1.00
1.00
1.00
1.00
0.00
0.00
1.00
1.00
1.00
1.00
0.00
0.00
1.00
1.00
1.00
1.00
0.00
0.00
1.70
1 .00
1.00
1.23
0.40

32.77

1 .67
1.57
1.73
1.66
0.08
4.88
1.65
1.62
1.71
1.66
0.05
2.76
1 .56
1 .69
1.60
1.62
0.07
4.12
1 .41
1.67
1.47
1.52
0.14
8.98

2.90
3.00
3.00
2.97
0.06
1.95
3.30
3.40
3.60
3.43
0.15
4.45
3.60
3.70
3.10
3.47
0.32
9.27
2.90
4.00
3.80
3.57
0.59

16.43

1.20
1.40
1.00
1.20
0.20

16.67
1.00
1.10
1.00
1.03
0.06
5.59
1.40
1.20
1.00
1.20
0.20

16.67
1.00
1.30
1 .00
1.10
0.17

15.75

1.44
1.42
1.59
1.48
0.09
6.26
1.53
1.50
1.52
1.52
0.02
1.01
1.45
1.50
1.80
1.58
0.19

11.96
1 .67

1.50
1.55
1.57
0.09
5.55

4.90
5.10
5.70
5.23
0.42
7.96
5.10
4.80
5.40
5.10
0.30
5.88
5.00
5.20
5.40
5.20
0.20
3.85

5.00
4.90
5.90
5.27
0.55

10.46

1.70
1.00
1.00

1.23
0.40

32.77
.1.10
1.00
1.00
1.03
0.06
5.59
1.00
1.30
1.00
1.10
0.17

15.75
1.90
1.00
1.50
1.47
0.45

30.74

1.48
1.73
1.65
1.62
0.13
7.88
1 .55
1.62
1.60
1.59
0.04
2.27
1.69
1.53
1.66
1.63
0.09
5.23
1.47
1.59
1.53
1.53
0.06
3.92

~ 
Q) 

(,.) 

hppendix 5-F. (Continued) 

Date 

Aug. 1985 

Depth 
(m) 

0.3 

1.0 

3.0 

5.0 

Sample 
No. 

2 
3 
x 
s 
CV 

2 
3 
x 
5 

CV 
1 
2 
3 
x 
5 

CV 
1 
2 
3 
x 
s 
CV 

ChI a 
Mg/m3 

6.20 
3.70 
6.40 
5.43 
1.50 

27.69 
5.80 
6.20 
6.00 
6.00 
0.20 
3.33 
3.20 
3.00 
3.60 
3.27 
0.31 
9.35 
3.50 
3.40 
2.80 
3.23 
0.38 

11. 71 

TRM 496.5 

Ph eo a 
Mg/m3 

1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
I. 70 
1.00 
1.00 
1.23 
0.40 

32.77 

Pheo, 
Index 

1.67 
1.57 
1. 73 
1.66 
0.08 
4.88 
1.65 
1.62 
1. 71 
1.66 
0.05 
2.76 
1.56 
1.69 
1.60 
1.62 
0.07 
4.12 
1.41 
1.67 
1.47 
1.52 
0.14 
8.98 

ChI a 
Mg/m3 

2.90 
3.00 
3.00 
2.97 
0.06 
1.95 
3.30 
3.40 
3.60 
3.43 
0.15 
4.45 
3.60 
3.70 
3.10 
3.47 
0.32 
9.27 
2.90 
4.00 
3.BO 
3.57 
0.59 

16.43 

TRM 506.6 

Pheo a 
Mg/m3 

1.20 
1.40 
1.00 
1.20 
0.20 

16.67 
1.00 
1. 10 
1.00 
1.03 
0.06 
5.59 
1.40 
1.20 
1.00 
1.20 
0.20 

16.67 
1.00 
1.30 
1.00 
1. 10 
0.17 

15.75 

Pheo 
Index 

1.44 
1.42 
1.59 
1.48 
0.09 
.6.26 
1.53 
1. 50 
1. 52 
I. 52 
0.02 
1.01 
1.45 
1.50 
1.80 
1.58 
0.19 

11.96 
1.67 
1.50 
1.55 
1.57 
0.09 
5.55 

TRM 518.0 

Chl a . Pheo a Pheo 
Mg/m3 Hg/m3 Index 

4.90 1.70 1.48 
5.10 1.00 1.73 
5.70 1.00 1.65 
5.23 1.23 1.62 
0.42 0.40 0.13 
7.96 32.77 7.88 
5.10 .1.10 1.55 
4.80 1.00 1.62 
5.40 1.00 1.60 
5.10 1.03 1.59 
0.30 0.06 0.04 
5.88 5.59 2.27 
5.00 1.00 1.69 
5.20 1.30 I. 53 
5.40 1.00 1.66 
5.20 1. 10 1.63 
0.20 0.17 0.09 
3.85 15.75 5.23 
5.00 1.90 1.47 
4.90 1.00 1.59 
5.90 1.50 1.53 
5.27 1.47 1.53 
0.55 0.45 0.06 

10.46 30.74 3.92 



Appenoix 5-F. (Continued)

Nov.1985 0.3 1
2
3
x
s

* S

Cv
1.0 1

2
3
x

S'

Cv

3.0' 1
2
3*

K
S

CV'
5.0 i

2
3:
x

S.

cv

1.50
1.50
1 .30
1,43
0.12
8.06
1.60
1.50
1.40
1 .50
0". 10
6' 67
1. 50Y
1-.606
1.60;
1 .57'

0'.06
3. 69-
1 ;80
1.30
1.40
1.50
0:26

17. 64'.

1.10
1.00
1.30
1.13
0v.115

13.48
2.20
1.00
1.00
1.40
0.69

49'49
1.00
1.00:
1.00
1.00
0.00
0'.00
1.00'
1.006
1.30
1.16:
0o17

15.75

1.30
1.44
1.20
1.31
0.12
9':18
1.08'
1.44
1.33
1.28
0.18,

14.38'
1.44
1•40

1.40'
1.41
0: 02

1.63'
1.45ý
1.33
1 20'
1' 33-
0- 13
9'.42

1.50
1.50
1:40
1.47
0-.06
3;94
1.60-
1.50

1.53

0.06
3.77
1.80
1'.80
4.50
2.70
1.56

57.74
1'.60
1.50-
2.00
1.70,
0-,.26

15 56

1.00
1.00
1.00-:
1.00
0.00
0.00

1.30
1.00
1 .00
1.10
0.17

15.75
1.20
1.00
1.00
1.07L
0M12

10.83
1.30,
1.10

1.50
1.30.

60.20:
15 38

1.44
1 44"

1.54'

0;03
2.37
1,27
1.44
1.44-
1.38
0,10
7*10-
1.33-
1.60
3150-
2.14'
1.18

55.18
1;.27
1.30,
1.29-
1.29,
0 02'
1V.19'

3.60
3.40
3.50
3.50
0.10
2.86
3.30
3.40
3.70
3.47
0,;2.1
6;00-.
3.40ý
3.80
3.60:
3;60
0.20
5.56
3.40
3.00
3.80:
3-.40:
0.40'

11.76

1.40.'
2.00
1.30
1.57
0.38

24.17
1.80
1.50
1.60
1.63

0:.15
9.35
1.10.:
2.50%
2.30:
1.97T
0.76

38.50
2.00
2.10
2.50
2,20
0.26:

12:.03

1.45
1.36
1.48
1.43
0.06
4.37
1.38
1.43
1.43
1.41
0.03
2.04
1.50
1.32
1.33
1.38
0.10

7,31
1.36
1.30
1.32
1.33
0.-03
2.30:

(3
0

ApPE:noilt. 5-F. (Continued) 

Nov.1985 0.3 1.50 ' 1. 10 1.30 1.50 1.00 1.44' 3.60 1.40: 1.45 

2 1.50' 1.00 1.44 1.50 1.00 1.44' 3.40 2.00 1.36 

3 1.30 1.30 1.20 ' 1.'40 1.00: 1.50~' 3.50 ' 1.30 1.48 

It 1.43 1. 13 1.31 1.47 1.00' L46 3.50 1.57 1.43 

s 0.12 0'.15 0; 12 0·.06 0.00 0;03 0; 10 0.38 0.06 

CV 8.06 13.48 9';18 3;94 0;00 2.37 2.86 24.17 4.37 

1.0 1 1.60 2.20 1.08' 1.60' 1.30' 1.27 3.30 1.80 1.38 

2 1.50 1.00 1.44 1.50 ' 1.00 1.44 3.40 . 1.50 1.43 

3 1.40 1.00 1.33 1.50 1.00 • 1.44 3.70 1.60 1.43 

It 1.50 1.40 1.28 1.53 1.10' 1.38 3.47 1.63 . 1.41 

S' 0'·: 10 0~6q' 0.18: 0.06 on7 0:; 10 0;2,1 0,; 15 0.03 

CV 6;67 49:49 14;38 3.77 )5;75- 7.10' 6;00·· 9.35 2.04 

3.0' 1 1.50' 1.00 1.44' 1.80 1.20 1.33- 3.40 H 10- 1.50 

2 L60 1.00 lAO 1.80 1.00 1 ~60 3;80 2;50 1.32 

3 1.60; 1.00 1.40' 4.50 1.00, 3;50- 3;60: 2·.30: 1.33 

It 1.57' 1.00 1.4'1 2.70 LOT 2; 14' 3:60 1.91' 1.38 

~ s 0:06 0:00 0:02 1.56 0; 12 1-.18 0.20 0:7b 0.10 
cD CV' 3:69- 0'.00 1.63 57'.74 10;83 55.18 5.56 38.50' 7.31 
0 5.0 1 1'.80 1.00' 1.45' 1.60 1.30· 1'.27 3.40 2.00 1.36 

2 1.30 1.00' 1.33 1.50· L 10 1.30 3.00' 2.10 1.30 

3 1.40 1.30' f.20' 2.00 1.50 1.29' 3.80 2.50 1.32 

It 1.50 1. 1(1' (.33; 1.70: 1.30· 1.29- 3-.40: 2.20 1.33 
s· 0·:26 0~17 0:lJ: 0:.26 0·~20: 0~02- 0:40- (h26 0,.03 

CV 17':64' 15'.75 9-.42 15:56· 15.38- 1;.19' 11.76 12;.03' 2;30 



Appendix 5-F. (Continued)

TRN 527.4 TRM 528.0 TRM 529.5

Chl a Pheo a Pheo
Mg/m3 Mg/m3 Index

Cepth Sample
(W) No.

Chl a Pheo a
Mg/m3 Mg/m3

Pheo

Index

Chl a Pheo a Pheo
Mg/m3 Mg/m3 IndexDate

Feb. 1985 0.3 1
2
3
x
S

CV
1.0 1

2
3
x
S

CV
3.0 1

2
3
x
S

CV
5.0 1

2
3
X
S

CV

5.11

5.13
5.24
5.16
0.07
1 .36
5.01
5.23
5.24
5.16
0.13
2.52
5.11
5.24
5.01
5.12
0.12
2.25
5.24
5.35
5.48
5.36
0.12
2.24

0.24

0.69

0.43

0.45

0.23

49.83

0.51

0.43

0.43

0.46

0.05

10.11

0.00

0.00

0.51

0.17

0.29

173.2

0.43

0.16

0.35

0.31

0.14

44.26

1.67
1.61
1.64
1.64
0.03
1.83
1.63
1 .64
1.64
1.64
0.01
0.35
1.73
1.70
1.63
1.69
0.05
3.04
1.64
1.68
1 .66
1.66
0.02
1.20

5.02
5.13
5.24
5.13
0.11
2.14
4.78
5.02
5.14
4.98
0.18
3.68
5.01
5.01
2.72
4.25
1.32

31.13
5.24
5.23
5.23
5.23
0.01
0.11

0.51
0.24
0.00
0.25
0.26

102.1
0.13
0.51
0.69
0.44
0.29

64.49
0.05
0.05
1.76
0.b2
0.99

159.2
0.43
0.00
0.00
0.14
0.25

173.2

1.63
1.67
1.70
1.67
0.04
2.11
1.68
1.63
1.61
1.64
0.04
2.20
1 .69
1.69
1.33
1.57
0.21

13.24
1.64
1.70
1.70
1..68
0.03
2.06

5.67
5.45
5.57
5.56
0.11
1.98
5.58
5.23
5.48
5.43
0.18
3.32
5.26
5.35
5.46
5.36
0.10
1.87
5.14
5.46
5.48
5.36
0.19
3.56

0.27
0.00
0.08
0.12
0.14

118.9
0.08
0.43
0.00
0.17
0.23

134.5
0.00
0.16
0.00
0.05
0.09

173.2
0.69
0.35
0.80
0.61
0.23

38.25

1.67
1.71
1.69
1.69
0.02
1.18
1 .69
1.64
1.71
1.68
0.04
2.15
1.70
1.68
1.71
1.70
0.02
0.90
1.61
1.66
1.60
1.62
0.03
1.98

H
'3
H

.... 
Co? 
t-& 

Appendix 5-F. (Continued) 

Oate 

Feb. 1985 

Oepth 
(m) 

0.3 

1.0 

3.0 

5.0 

Sample 
No. 

1 
2 
3 
x 
s 
CV 
1 
2 
3 
x 
s 
CV 
1 
2 
3 
x 
5 

CV 
1 
2 
3 
x 
s 
CV 

Ch1 a 
Mg/m3 

5.11 
5.13 
5.24 
5.16 
0.07 
1.36 
5.01 
5.23 
5.24 
5.16 
0.13 
2.52 
5.11 
5.24 
5.01 
5.12 
0.12 
2.25 
5.24 
5.35 
5.48 
5.36 
0.12 
2.24 

TRM 527.4 

Pheo a 
Mg/m3 

0.24 
0.69 
0.43 
0.45 
0.23 

49.83 
0.51 
0.43 
0.43 
0.46 
0.05 

10.11 
0.00 
0.00 
0.51 
0.17 
0.29 

173.2 
0.43 
0.16 
0.35 
0.31 
0.14 

44.26 

Pheo 
Index 

1.67 
I. 61 
1.64 
1.64 
0.03 
1.83 
1.63 
1.64 
1.64 
1.64 
0.01 
0.35 
1.73 
1. 70 
1.63 
1.69 
0.05 
3.04 
1.64 
1.68 
1.66 
1.66 
0.02 
1.20 

eti1 a 
Mg/m3 

5.02 
5.13 
5.24 
5.13 
0.11 
2.14 
4.78 
5.02 
5.14 
4.98 
0.18 
3.68 
5.01 
5.01 
2.72 
4.25 
1.32 

31.13 
5.24 
5.23 
5.23 
5.23 
0.01 
0.11 

TRM 528.0 

Pheo a 
~lg/m3 

0.51 
0.24 
0.00 
0.25 
0.26 

102.1 
0.13 
0.51 
0.69 
0.44 
0.29 

64.49 
0.05 
0.05 
1. 76 
0.62 
0.99 

159.2 
0.43 
0.00 
0.00 
0.14 
0.25 

173.2 

Pheo 
Index 

1.63 
1.67 
1. 70 
1.67 
0.04 
2.11 
1.68 
1.63 
1.61 
1.64 
0.04 
2.20 
1.69 
1.69 
1.33 
1.57 
0.21 

13.24 
1.64 
1. 70 
1. 70 
1.68 
0.03 
2.06 

Ch1 a 
11g/m3 

5.67 
5.45 
5.57 
5.56 
0.11 
1.98 
5.58 
5.23 
5.48 
5.43 
0.18 
3.32 
5.26 
5.35 
5.46 
5.36 
0.10 

·1.87 
5.14 
5.46 
5.48 
5.36 
0.19 
3.56 

TRM 529.5 

Pheo a Ph eo 
Mg/m3 Index 

0.27 1.67 
0.00 1. 71 
0.08 1.69 
0.12 1.69 
0.14 0.02 

118.9 1.18 
0.08 1.69 
0.43 1.64 
0.00 1. 71 
0.17 1.68 
0.23 0.04 

134.5 2.15 
0.00 1. 70 
0.16 1.68 
0.00 1. 71 
0.05 1. 70 
0.09 0.02 

173.2 0.90 
0.69 1. 61 
0.35 1.66 
0.80 1.60 
0.61 1.62 
0.23 0.03 

38.25 1.98 



Appendix 5-F. (Continued)

May 1965 0.3 1
2
3
x

s

cv
1.0 1

2
3

x
$

3.0

5.0

Cv

2
3
x
s

Cv
1

2
3
x
s

Cv

5.10
5.70
5.20
5.33
0.32
6.03
5.60
6.00
6.60
6.07
0.50
8.30
7.10
6.60
6.90
6.87
0.25
3.66
6.60
6.50
6.30
6.47
0.15
2.36

1.60
2.50
1.80
1.97
0.47

24.03
2.30
2.20
3.10
2.53
0.49

19.47
1.30
1.30
1.40
1.33
0.06
4.33
2.70
2.50
2.60
2.60

0.10
3.85

1 .50
1 .43
1.48
1.47

0.04
2.45
1.44
1.47
1.41
1 .44
0.03
2.08
1.57
1.57
1.56
1.57
0.01
0.37
1.45
1.46
1.45
1.45
0.01

0.40

5.60
5.10
6.10
5.60
0.50
8.93
5.80
4.70
5.60
5.37
0.59

10.92
6.50
5.70
6.70
6.30
0.53
8.40
6.10
.6.50
6.50
6.37
.0.23
3.63

1.90
1.60
1.90
1.80
0.17
9.62
2.30
1.50
2.30
2.03
0.46

22.72
2.00
2.50
2.40
2.30
0.26

11.50
1.90
2.50
2.90
2.43
9.50

20.68

1.48
1.50
1 .50
1.49
0.01
0.77
1.46
1 .50
1.44
1.47
0.03
2.08
1.50
1.43
1.48
1.47
0.04
2.45
1.50
1.46
1.43
1.46
.0.04
2.40

4.80
3.60
4.50
4.30
0.62

14.52
5.90
5.90
6.10
5.97
.0. 12
1.94
5.70
5.60
5.00
5.43
0.38
6.97
5.80
5.70
4.70
5.40
0.61

11.26

1.70
1.40
1.10
1.40
0.30

21.43
1.00
2.00

2.40
1.80
0.72

40.06
2.50
1.00
2.30
1.93
0.81

42.13
1.40
2.10
1.00
1.50

0.56
37.12

1.48
1.45
1.54
1.49
0.05
3.08
1.62
1.49
1.46
1.52
0.09
5.58
1.43
1 .58
1.42
1.48
0.09
6.07
1.55
1.47
1 .56
1.53
0.05
3.23

t.ppenaix 5-f. (Continued) 

May 1985 0.3 1 5.10 1.60 1.50 5.60 1.90 1.48 4.80 1. 70 1.48 
2 5.70 2.50 1.43 5.10 1.60 1.50 3.60 1.40 1.45 
3 5.20 1.80 1.48 6.10 1.90 1.50 4.50 1. 10 1.54 
x 5.33 1.97 1.47 5.60 1.80 1 .. 49 4.30 1.40 1.49 
s 0.32 0.47 0.04 0.50 0.17 0.01 0.62 0.30 0.05 
CV 6.03 24.03 2.45 8.93 9.62 0.71 1'4.52 21.43 3.08 

1.0 1 5.60 2.30 1.44 5.80 2.30 1.46 5.90 1.00 1.62 
2 6.00 2.20 1.47 4.70 1.50 1.50 5.90 2.00 1.49 
3 6.60 3.10 1.4 ) 5.60 2.30 1.44 6.10 2.40 1.46 
x 6.07 2.53 1.44 5.37 2 .. 03 1.47 5.97 1.80 1.52 
s 0.50 0.49 0.03 0.59 0.46 0.03 0.12 0.72 0.09 
Cv 8.30 19.47 2.08 10.92 22.72 2.08 1.94 40.06 5.58 

3.0 1 7.10 1.30 1.57 6.50 2.00 1.50 5.70 2.50 1.43 
2 6.60 1.30 1.57 5.70 2.50 1.43 5.60 1.00 1.58 
3 6.90 1.40 1.56 6.70 2.40 1.48 5.00 2.30 1.42 
x 6.87 1.33 1.57 6.30 2.30 1.47 5.43 1. 93 ) .48 
s 0.25 0.06 0.01 0.53 0.26 0.04 0.38 0.81 0.09 

.... CV 3.66 4.33 0.37 8.40 11.50 2.45 6.97 42.13 6.07 
~ 5.0 1 6.60 2.70 1.45 6.10 1.90 1.50 5.80 1.40 1.55 
~J 

2 6.50 2.50 1.46 .6.50 2.50 1.46 5.70 2.10 1.47 
3 6.30 2.60 1.45 6.50 2.90 1.43 4.70 1.00 1.56 
x 6.47 2.60 1.45 6.37 2.43 1,4.6 5.40 1.50 1.53 
s Q.15 0.10 0 .. 01 0.23 ~l.50 .(l.04 0.61 0.56 D.05 
CV 2.36 3.85 .0.40 3.63 2()'68 .2.40 11.26 37.12 3.23 



Appendix 5-F. (Continued)

TRM 527.4 TRH 528.0

Chl a Pheo a Pheo
Mg/m3 Mg/m3 Index

TRM 529.5

Chl a Pheo a Pheo

tg/m3 Mg/ri3 index

Depth Sample

(W No.

Chl a Pheo a Pheo
Mg/m3 Mg/m3 IndexDate

Coa

Aug. 1985 0.3 1
2
3
x
S

Cv
1.0 1

2
3
x

s
Cv

3.0 1
2
3
x
S

Cv
5.0 I

2
3
x

s

Cv

7.70
8.10
8.40
8.07
0.35
4.35
7.10
8.60
7.00
7.57
0.90

11.85
7.00
4.60
5.40
5.67
1.22

21.57
5.80
6.50
6.20
6.17
0.35
5.69

1.00

1.00
1.10

1.03
0.06
5.59
1.00
1.00
1.10
1.03
0.06
5.59
1.60
1.30
1.50
1.47
0.15

10.41
1.00
1.80

1.70
1.50
0.44

29.06

1 .66
1.69
1.61
1.65
0.04
2.44
1.62
1.62
1 .59
1.61
0.02
1.08
1 .55
1.52
1.52
1.53
0.02
1.13
1.59
1.53
1.53
1.55
0.03
2.23

9.30
5.70
8.10
7.70
1.83

23.81
8.90
7.90
9.20
8.67
0.68
7.85
7.10
7.20
7.90
7.40
0.44
5.89
6.80
9.50
9.70
8.67
1.62

18.69

1.70

1 .00

I.20

1.30
0.36

27.74
1.60
1.30
1 .50
1.47
0.15

10.41
1.00
1.00
1.00
1.00
0.00
0.00
1.20
1.20
1.10
1.17
0.06
4.95

1.58
1.65
1.60
1.61
0.04
2.24
1.58
1.59
1.59
1.59
0.01
0.36
1.62
1.64
1.63
1.63
0.01
0.61
1.58
1.62
1.62
1.61
0.02
1.44

14.10
11.80
12.10
12.67
1.25
9.87

14.60
12.50
12.90
13.33
1.12
8.36
9.70
7.20
9.20
8.70
1.32

15.21
8.10
7.70
8.00
7.93
0.21
2.62

1.00
1.00
1.00
1.00
0.00
0.00
1.00
1.00
1.00
1.00

0.00

0.00

1.50
1.00
1.10

1.20
0.26

22.05
1.70
1.40
1.50

1.53
0.15
9.96

1 .67
1 .65
1 .73
1.68
0.04

.2.47
1.68
1 .64
1.70
1 .67
0.03
1.83
1.59
1.64
1.62
1.62
0.03
1.56
1 .57
1.58
1.58
1.58
0.01
0.37

1-6 
to 

Appendix 5-f. (Continued) 

Date 

Aug. 1985 

Depth 
(m) 

0.3 

1.0 

3.0 

5.0 

Sample 
ND. 

1 
2 
3 
x 
s 
CV 
1 
2 
3 
x 
s 
CV 
1 
2 
3 
x 
5 

CV 
I 
2 
3 
x 

s 
CV 

ehl a 
Mg/m3 

7.70 
8.10 
8.40 
8.07 
0.35 
4.35 
7.10 
8.60 
7.00 
7.57 
0.90 

11.85 
7.00 
4.60 
5.40 
5.67 
1.22 

21.57 
5.80 
6.50 
6.20 
6.17 
0.35 
5.69 

TRM 527.4 

Pheo a 
Mg/m3 

1.00 
1.00 
1. 10 
1.03 
0.06 
5.59 
1.00 
1.00 
1. 10 
1.03 
0.06 
5.59 
1.60 
1.30 
1.50 
1.47 
0.15 

10.41 
1.00 
1.80 
1. 70 
1.50 
0.44 

29.06 

Pheo 
Index 

1.66 
1.69 
1.61 
1.65 
0.04 
2.44 
1.62 
1.62 
1.59 
1.61 
0.02 
1.08 
1.55 
1.52 
1.52 
1.53 
0.02 
1.13 
1.59 
1.53 
1.53 
1.55 
0.03 
2.23 

Chl a 
Mg/m3 

9.30 
5.70 
8. \0 
7.70 
1.83 

23.81 
8.90 
7.90 
9.20 
8.67 
0.68 
7.85 
7.10 
7.20 
7.90 
7.40 
0.44 
5.89 
6.80 
9.50 
9.70 
8.67 
1.62 

18.69 

TRH 528.0 

Pheo a 
Mg/m3 

1. 70 
1.00 
1.20 
1.30 
0.36 

27.74 
1.60 
1.30 
1.50 
1.47 
0.15 

10.41 
1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
1. 20 
1.20 
1. 10 
1.17 
0.06 
4.95 

Pheo 
Index 

1.58 
1.65 
1.60 
1. 61 
0.04 
2.24 
1.58 
1.59 
1.59 
1.59 
0.01 
0.36 
1.62 
1.64 
1.63 
1.63 
0.01 
0.61 
1.58 
1.62 
1.62 
1.61 
0.02 
1.44 

ehl a 
Hg/m3 

14.10 
11.80 
12.10 
12.67 
1.25 
9.87 

14.60 
12.50 
12.90 
13.33 
1. 12 
8.36 
9.10 
7.20 
9.20 
8.70 
1.32 

15.21 
8.10 
7.70 
8.00 
7.93 
0.21 
2.62 

TRH 5':~.5 

Pheo a Pheo 
Mg/:T13 Index 

1.00 1.67 
1.00 1.65 
1.00 1. 73 
1.00 1.68 
0.00 0.04 
0.00 ,2.47 
1.00 1.68 
1.00 1.64 
1.00 1. 70 
1.00 1.67 
0.00 0.03 
0.00 1.83 
1.50 1.59 
1.00 1.64 
1. iO 1.62 
1.20 1.62 
0.£6 0.03 

22.05 1.56 
1. 70 1.57 
1.40 1.58 
1.50 1.58 
1.53 1.58 
0.15 0.01 
9.96 0.37 



Appendix 5-F. (Continued)

Nov.1985 0.3 1
2
3
X

s

Cv

1.0 1
2
3
X
S

cv

3.0 1
2
3
x
S

Cv

5S0 1
2
3

v

CV

6.20
5.90
5.90
6.00

*0.17
2.89
5.90
5.80
6.00
5.90
0.10
1.69
6.20
6.00
5.80
6.00
0.20
3.33
6.70
6.10
7.30
6.70
0.60
8.96

1.20
1.50
1.50
1.40

0.17
12.37
1.50
1.40
1.70
1.53
0.15
9.96
2.10
1.70
2.30
2.03
0.31

15.02
1.90
1.00
1.50
1.47
0.45

30.74

1.57
1.53
1.53
1.54
0.02
1.50
1.53
1.55
1.51
1.53
0.02
1.31
1.49
1.51
1.46
1.49
0.03
1.69
1.51
1.59
1.56
1.55
0.04
2.60

6.70
6.10
6.00
6.27
0.38
6.04
6.20
4.90
6.60
5.90
0,89

15.06
6.10
6.10
6.60
6.27
0.29
4.61
6.20
5.90
6.20
6.10
0.17
2.84

1.00
1.50
1.70
1.40
0.36

25.75
i.70
2.10
1.90
1.90
0.20

10.53
2.40
1.90
1.80
2.03
0.32

15.81
1.20
1.50
1.70
1.47
0.25

17.16

1.59
1.54
1 .51
1.55
0.04
2.61
1.53
1.43
1.51
1.49
0.05
3.55
1.46
1.50
1.53
1.50
0.04
2.35
1.57
1.53
1.53
1 .54
0.02
1.50

5.90
5.90
5.90
5.90
0.00
0.00
6.00
6.00
6.00
6.00
0.00
0.00
5.90
5.00
6.40
5.77
0.71

12.30
6.10
5.10
6.40
5.87
0.68

11.60

2.002.00
2.00
2.00
0.00
0.00
2.20
2.20
1.70
2.03
0.29

14.20
2.50
1.40
1.80
1.90
0.56

29.30
1.90
1.60
2.30
1.93
0.35

18.16

1.491.49
1.49
1.49
0.00
0.00
1.47
1.47
1.51
1.48
0.02
1.56
1.44
1.52
1.51
1.49
0.04
2.93
1.50
1.50
1.47
1.49
0.02
1.16

j..

Appendix 5-f. (Continued) 

Nov. 1985 0.3 6.20 1.20 1.57 6.70 1.00 1.59 5.90 2.00 1.49 
2 5.90 1.50 1.53 6.10 1.50 1.54 5.90 2.00 1.49 
3 ·5.90 1.50 1.53 6.00 1. 70 1.51' 5.90 2.00 1.49 
x 6.00 1.40 1.54 6.27 1.40 1.55 5.90 2.00 1.49 
s ' O. 17 0.17 0.02 0.38 0.36 0.04 0.00 0.00 0.00 
CV 2.89 12.31 1.50 6.04 25.75 2.61 0.00 0.00 0.00 

1.0 1 5.90 1.50 1.53 6.20 l.70 1.53 6.00 2.20 1.41 
2 5.80 1.40 1.55 4.90 2.10 1.43 6.00 2.20 1.47 
3 6.00 1. 70 ' , 1.51 6.60 1.90 1.51 6.00 1. 70 1.51 
x 5.90 1.53 1.53 5.90 1.90 1.49 6.00 2.03 1.48 
s 0,10 0.15 0.02 0.89 0.20 0.05 0.00 0.29 0.02 
CV 1.,69 9.96 1.31 15.06 10.53 3.55 0.00 14.20 1.56 

3.0 1 6.20 2.10 1.49 6.10 2.40 1.46 5.90 2.50 1.44 
2 6.00 1. 70 1.51 6.10 1.90 1.50 5.00 1.40 1.52 
3 5.80 2.30 1.46 6.60 1.80 1.53 6.40 1.80 l.51 
x 6.00 2.03 1.49 6.21 2.03 1.50 5.77 1.90 1.49 
s 0.20 0.31 0.03 0.29 0.32 0.04 0.71 0.56 0.04 

~ 
CV 3.33 15 .. 02 1.69 4.61 15.81 2.35 12.30 29.30 2.93 

to 5,0 1 6.10 1.90 1.51 6.20 1.20 1.57 ' 6.10 1.90 1.50 
~ 2 6.10 1.00 1.59 5.90 1.50 . 1.53 5.10 1.60 1.50 

3 7.30 1.50 1.56 6.20 1. 70 1.53 6.40 2.30 1.47 
x 6.70 1.47 1.55 6.10 1.47 1.54 5.87 1.93 1.49 
s 0.60 0.45 0.04 0.17 0.25 0.02 0.68 0.35 0.02 
CV 8.96 30.74 2.60 2.84 17.16 1.50 11.60 18.16 1.16 



Appendix 5-F. (Continued)

TRM 532.1

Depth Sample
Date (m) No.

Chl a Pheo a
Mg/m3 Mg/m3

Pheo
Index

0to

Feb. 1985 0.3 1
2
3
x
s

Cv
1.0 1

2
3
x
S

Cv
3.0 1

2
x
s

Cv
5.0 1

2
3
x
s

Cv

3.16
2.92
3.28
3.12
0.18
5.88
3.16
2.95
3.17
3.09
0.12
4.02
2.95
3.06
3.01
0.08
2.59
4.97
5.09
4.89
4.98
0.10
2.02

4.33
3.50
4.06
3.96
0.42

10.68
4.33
4.41
3.42
4.05
0.55

13.57
3.95
3.23
3.59
0.51

14.18
0.05
0.24
0.77
0.35
0.37

105.6

1.08
1.13
1.12
1.11
0.03
2.38
1.08
1.04
1.17
1.10
0.07
6.07
1.08
1.17
1.13
0.06
5.66
1.69
1 .67
1.59
1.65
0.05
3.21

AppendiK 5-F. (Continued) 

Date 

feb. 1985 

tJo 
to· 
(JI 

Depth 
(m) 

0.3 

1.0 

3.0 

5.0 

.. ---
- --_ .. _-.--- ... ---- ... _ ... --_.-... 

Sample 
No. 

1 
2 
3 
x 
s 
CV 
I 
2 
3 
x 
s 
cV 
1 

2 
x 
s 
CV 

2 
3 
x 
s 
CV 

Chl a 
Mg/m3 

3.16 
2.92 
3.28 
3.12 
0.18 
5.88 
3.16 
2.95 
3.17 
3.09 
0.12 
4.02 
2.95 
3.06 
3.01 
0.08 
2.59 
4.97 
5.09 
4.89 
4.98 
0.10 
2.02 

TRH 532.1 

Pheo a 
Mg/m3 

4.33 
3.50 
4.06 
3.96 
0.42 

10.68 
4.33 
4.41 
3.42 
4.05 
0.55 

13.57 
3.95 
3.23 
3.59 
0.51 

14.18 
0.05 
0.24 
0.77 
0.35 
0.37 

105.6 

Pheo 
Index 

1.08 
1. 13 
1. 12 
1.11 
0.03 
2.38 
1.08 
1.04 
1.17 
1. 10 
0.07 
b.07 
LOa 
1.17 
1. 13 
0.06 
5.66 
1.69 
1.67 
1.59 
1.65 
0.05 
3.21 



Appendix 5-F. (Continued)

May 1985 0.3 1
2
3
x
s

cv
1.0 1

2
3
x

Cv
3.0 1

2
3

x

s

5.0 1
2
3

x

s

Cv

13.00
15.70

14.90

14.53

1.39

9.54

17.80

16.10

17.60

17.17

0.93

5.41

14.60

17.70
14.80

15.70

1.73

11.05

15.40

16.50

16.10
16.00

0.56

3.48

1.00
1.00
1.00
1.00
0.00
0.00
1 .00
1.00
I .00
1.00
0.00
0.00
1.00
1.00
1.00
1.00
0.00
0.00
1.00
1.20
1.00
1.07
0.12

10.83

1.73
1.75
1.70
1.73
0.03
1 .46
1.68
1.70
1.73
1.70
0.03
1.48
1.71
1.72
1.71
1.71
0.01
0.34
1.67
1.65
1.68
1.67
0.02
0.92

Appendix 5-f. (Continued) 

Hay 1985 0.3 1 13.00 1.00 1.73 
2 15.70 1.00 1.75 
3 14.90 1.00 1.70 
lC 14.53 1.00 1.73 
s 1.39 0.00 0.03 
CV 9.54 0.00 1.46 

1.0 1 17 .80 1.00 1.68 
2 16.10 1.00 1. 70 
3 17.60 1.00 1. 73 
lC 17.17 1.00 1. 70 
s 0.93 0.00 0.03 
CV 5.41 D.-DO 1.48 

3.0 1 14.60 1.00 I. 71 
2 17.70 1.00 1.72 
3 14.80 1.00 1. 71 
x 15.70 1.00 1. 71 
5 1.73 0.00 0.01 

~ 
CV 11.05 0.00 0.34 

~ 5.0 15.40 1.00 1.67 
C'l 2 16.50 1.20 1.65 

3 16.10 1.00 1.68 
lC 16.00 1.07 1.67 
s 0.56 0.12 0.02 
CV 3.48 10.83 0.92 



Appendix 5-F. (Continued)

Depth Sample

Date (m) No.

TRM 532.1

Chl a Pheo a
Hg/m3 lg/m3

Pheo
Index

Aug. 1985 0.3 1

2
3
x

S

cv

1.0 1
2
3
x
s

cv

3.0 1
2
3
x
$

Cv
5.0 1

2
X

s
cv

16.70
14.20
14.90
15.27
1.29
8.45

16.80
15.30
18.60
16.90
1.65
9.78

20.00
21.30
18.10
19.80

1.61
8.13

21.20
21.10

2).)5
0.07
0.33

1.00
1.00

1.00
0.00
0.00
I .00
1.00
1.00
1.00
0.00
0.00
1 .00
1.00
1 .00
1.00
0.00

0.00
1 .00

1.00
1.00
0.00
0.00

1.75
1.76
1.72
1.74
0.02
1.19
1.76
1.75
1.71
1.74
0.03
1.52
1.73
1.75
1.69
1.72
0.03
1.77
1.69
1.69
1 .69
0 .00
0.00

I-A
Co.... 
CD 
~ 

Appendix S-F. (Contiriued) 

Date 

Aug. 1985 

Depth 
(m) 

D.3 

1.D 

3.0 

5.0 

Sample 
No. 

1 
2 
3 
x 

s 
cv 
1 
2 
3 
x 
s 
CV 
1 
2 
3 
x 
s 
CV 
1 
2 
x 
s 
cv 

Chl a 
Hg/m3 

16.70 
14.20 
14.90 
15.27 

1.29 
8.45 

16.80 
15.30 
18.60 
16.90 

1.6S 
9.78 

20.00 
21.30 
18.10 
19.80 

1.61 
a.13 

21.20 
21.10 
2). )5 
0.07 
0.33 

TRH 532.1 

Pheo a 
Hg/m3 

1.00 
1.00 
LOa 
1.00 
0.00 
0.00 
).00 
1.00 
1.00 
1.00 
0.00 
0.00 
1.00 
),00 
1.00 
1.00 
0.00 
0.00 
1.00 
1.00 
1.00 
0.00 
0.00 

Pheo 
Index 

1. 75 
1.76 
1.72 
1. 74 
0.02 
1.19 
J.76 
1.75 
1. 71 
1.74 

0.03 
1.52 
1.73 
J. 75 
1.69 
1.72 
0.03 
1.77 
1.69 
1.69 
1.69 
0.00 
0.00 



Appendix 5-F. (Continued)

Nov.1985 0.3 1
2
3
x
s

cv
1.0 1

2
3
x

s

Cv
3.0 1

2
3
x

S

Cv
5.0 1

2
3
x

Cv

5.60
4.90
5.90
5.47
0.51
9.39
5.50
5.70
5.60
5.60"
0.10
1.79
8.10
5;.50
5.80-
6.47
1.42

22.00
5.80
5.40
5.50
5.57
0.21
3.74

2.30
1.70
2.00
2.00
0.30

15.00
2.20
1.20
1.90
1.77
0.51

29.05
1.00
1.90
1.80
1.57
0.49

31.49
1.80
1.70
1.70
1.73
0.06
3.33

1.44
1.48
1.49
1.47
0.03
1.80
1.45
1.56
1.48
1.50
0.06
3.80
2.24
1.48
1.50
1.74
0.43

24.89
1.50
1.50
1.50
1.50
0.00
0.00

1-.

Appendix 5-F. (Continued) 

Nov. 1985 0.3 I 5.60 2.30 1.44 
2 4.90 1.10 1.48 
3 5.90 2.00 1.49 
x 5.47 2.00 1.41 
s 0.51 0.30 0.03 
cv 9.39 15;00 1.80 

1.0 1 5.50 2.20 1.45 
2 5.70 1.20 1.56 
3 5.60 1.90 1.48 
x 5.60' 1.17 1.50 
s 0.10 0.51 0.06 
Cv 1.19 29.05 3.80 

3.0 ) S·.10 1.00 2.24 
2 5·.50 1.90 1.48 
3 5.80· 1.80 1.50 
x 6.41 1.51 1. 74 

t- s 1.42 0.49 0.43 
to 

tv 22.00 31.49 24.89 CD 
5.0 , 5.80 1.80 1.50 

2 5.40 1.10 1.50 
3 5.50 1. 70 1.50 
x 5.57 1.73 1.50 
5 0.21 0.06 0.00 
CV 3.14 3.33 0.00 



APPENDIX 5-G

HOURLY AND DAILY CARBON ASSIMILATION RATES
AT EACH DEPTH BY LOCATION DURING PREOPERATIONAL MONITORING

(1973-1977 AND 1982-1985), WATTS BAR NUCLEAR PLANT

APPENDIX 5-G 

HOURLY AND DAILY CARBON ASSIKlLATION RATES 
AT EACH DEPTH BY LOCATION DURING PREOPERATIONAL !ONITORING . 

(1973-1977 AND 1982-1985), WATTS BAR NUCLEAR PLANT 



Appendix 5-G. Hourly and Daily Carbon Assimilation Rates at each Depth by Location During Preoperational
Monitoring (1973-1977 and 1982-1985), Watts Bar Nuclear Plant

TRM 496.5 TRM 506.5 TRM 518.0

Date Depth MgC/m3/hr MgC/m2/day NgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day

Feb 73

May 73

0
o

Aug 73

Nov 73

Feb 74

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0
Surface to 5.0 m

6.04
3.20
0.25
0.05

12.46
5.21
1.00
0.61

17.54
12.39
1.59
0.62

1.98
0.61
0.15
0.01

3.98
1.32
0.04
0.01

87

23

12.32
11.79
1.55
0.45

6.71
2.21
0.52
0.28

12.72
9.64
2.58
1.06

2.97
1.66
0.23
0.09

2.16
0.49
0.07
0.05

42

65

18.58
14.73
1.35
0.80

10.01
5.65
1.29
0.63

37.98
27.42
5.24
2.05

5.53
3.71
0.45
0.13

3.45
0.70
0.12
0.07

87

82

249 60 161

2 57 118

11822 77

I'-Ar- i

Appendix 5-G. Hourly and Daily Carbon Assimilation Rates at each Depth by Location During Preoperational 
Monitoring (1973-1977 and 1982-1985), Watts Bar Nuclear Plant 

-----------------------------------------------------------------------------------------------------------
TRM 496.5 TRM 506.5 TRM 518.0 

---------------------- --------------------- ---------------------
Date Depth MgC/rn3/hr MgC/rn2/day MgC/rn3/hr MgC/m2/day MgC/m3/hr MgC/m2/day 
-----------------------------------------------------------------------------------------------------------

Feb 73 0.3 6.04 12.32 18.58 
1.0 3.20 11.79 14.73 
3.0 0.25 1.55 1.35 
5.0 0.05 0.45 0.80 
Surface to 5.0 m 23 65 82 

May 73 0.3 12.46 6.71 10.01 
1.0 5.21 2.21 5.65 

.~ 3.0 1.00 0.52 1.29 
(") 5.0 0.61 0.28 0.63 
0 Surface to 5.0 m 87 42 87 

Aug 73 0.3 17~54 12.72 37.98 
1.0 12.39 9.64 27.42 
3.0 1.59 2.58 5.24 
5.0 0.62 1.06 2.05 
Surface to 5.0 m 249 60 161 

Nov 73 0.3 1. 98 2.97 5.53 
1.0 0.61 1.66 3.71 
3.0 0.15 0.23 0.45 
5.0 0.01 0.09 0.13 
Surface to 5.0 m 2 57 118 

Feb 74 0.3 3.98 2.16 l.4S 
1.0 1.32 0.49 0.70 
3.0 0.04 0.07 0.12 
5.0 0.01 0.05 0.07 
Surface to 5.0 m 22 77 118 

l'AI:.:, I 



Appendix 5-G. (Continued)

TRM 496.5 TRM 506.5 TRM 518.0

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day

---------- ---------------------- -------------------------------------------------------------------

May 74 0.3 17.73 2.18 3.43
1.0 9.62 0.81 1.28
3.0 1.07 0.30 0.40
5.0 0.20 0.22 0.31
Surface to 5.0 m 66 4 7

Aug 74 0.3 8.82 5.50 9.79
1.0 4.32 3.45 7.70
3.0 0.64 1.19 2.49
5.0 0.17 0.41 0.95
Surface to 5.0 m 19 17 36

Nov 74 0.3 2.99 3.14 8.64
1.0 1.44 1.97 6.06
3.0 0.27 0.28 0.94
5.0 0.09 0.13 0.41
Surface to 5.0 m 4 20 59

May 75 0.3 11.91 16.62 12.26
1.0 9.64 16.75 12.28
3.0 0.97 8.09 5.11
5.0 0.08 3.17 1.37
Surface to 5.0 m 1 2 1

Aug. 75 0.3 15.70 13.69 13.63
1.0 7.78 8.38 8.67
3.0 1.21 2.61 2.55
5.0 0.39 0.84 1.16
Surface to 5.0 m 59 14 15

Appendix 5-G. (Continued) 

-----------------------------------------------------------------------------------------------------------
TRM 496.5 TRM 506.5 TRM 518.0 

---------------------- --------------------- ---------------------
Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day 
-----------------------------------------------------------------------------------------------------------

May 74 0.3 17.73 2.18 3.43 
1.0 9.62 0.81 1. 28 
3.0 1.07 0.30 0.40 
5.0 0.20 0.22 0.31 
Surface to 5.0 m 66 4 7 

Aug 74 0.3 8.82 5.50 9.79 
1.0 4.32 3.45 7.70 
3.0 0.64 1.19 2.49 

l\) 5.0 0.17 0.41 0.95 .... 
Surface 5.0 m 19 17 36 '''' to .-. 

Nov 74 0.3 2.99 3.14 8.64 
1.0 1.44 1.97 6.06 
3.0 0.27 0.28 0.94 
5.0 0.09 0.13 0.41 
Surface to 5.0 m 4 20 59 

May 75 0.3 11. 91 16.62 12.26 
1.0 9.64 16.75 12.28 
3.0 0.97 8.09 5.11 
5.0 0.08 3.17 1. 37 
Surface to 5.0 m 1 2 1 

Aug. 75 0.3 15.70 13.69 13.63 
1.0 7.78 8.38 8.67 
3.0 1.21 2.61 2.55 
5.0 0.39 0.84 1.16 
Surface to 5.0 m 59 14 15 



Appendix 5-G. (Continued)

-----------------------------------------------------------------------------

TRM 496.5 TRM 506.5 TRM 518.0
--- -- -- -- -- -- ---- --- -- -- -- -- - -- ---------------

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day

Nov. 75 0.3 9.49 8.28 6.78
1.0 6.63 5.01 3.90
3.0 0.67 0.59 0.60
5.0 0.13 0.24 0.21
Surface to 5.0 m 67 61 50

Feb. 76 0.3 9.53 12.47 11.12.
1.0 3.09 8.95 10.44
3.0 0.56 1.49 1.69
5.0 0.45 0.67 0.62
Surface to 5.0 m 6 61 67

• May 76 0.3 11.07 2.59 4.03
1.0 6.01 2.78 3.31
3.0 0.59 0.52 0.51
5.0 0.37 0.17 0.28
Surface to 5.0 m 51 2 3

Aug. 76 0.3 17.89 17.71 24.47
1.0 13.81 13.65 19.93
3.0 2.68 4.03 5.51
5.0 1.01 1.56 1.74
Surface to 5.0 m 35 394 556

Nov. 76 0.3 4.04 5.69 9.73
1.0 3.25 4.95 9.09
3.0 0.72 1.14 1.91
5.0 0.36 0.37 0.64
Surface to 5.0 m 29 336 598

Appendix 5-G. (Continued) 

-----------------------------------------------------------------------------------------------------------
TR. ... 496.5 TRM 506.5 TRM 518.0 

---------------------- --------------------- ---------------------
Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day 
-----------------------------------------------------------------------------------------------------------

Nov. 75 0.3 9.49 8.28 6.78 
1.0 6.63 5.01 3.90 
3.0 0.67 0.59 0.60 
5.0 0.13 0.24 0.21 
Surface to 5.0 m 67 61 SO 

Feb. 76 0.3 9.53 12.47 11.12 
1.0 3.09 8.95 10.44 
3.0 0.56 1.49 1.69 
5.0 0.45 0.67 0.62 
Surface to 5.0 m 6 61 67 

1" ,.. -.. May 76 0.3 11.07 2.59 4.03 ?'J 
1.0 6.01 2.78 3.31 
3.0 0.59 0.52 0.51 
5.0 0.37 0.17 0.28 
Surface to 5.0 m 51 2 3 

Aug. 76 0.3 17 .89 17.71 24.47 
1.0 13.81 13.65 19.93 
3.0 2.68 4.03 5.51 
5.0 1.01 1.56 1. 74 
Surface to 5.0 m 35 394 556 

Nov. 76 0.3 4.04 5.69 9.73 
1.0 3.25 4.95 9.09 
3.0 0.72 1.14 1.91 
5.0 0.36 0.37 0.64 
Surface to 5.0 m 29 336 598 



Appendix 5-G. (Continued)

TRM 496.5 TRM 506.5 TRM 518.0

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day

Feb. 77 0.3 8.81 17.29 16.19
1.0 10.85 12.22 10.91
3.0 2.58 5.22 3.67
5.0 1.18 4.19 3.56
Surface to 5.0 m 95 73 62

May 77 0.3 25.62 1.96 3.81
1.0 10.98 3.59 1.31
3.0 3.18 0.26 0.58
5.0 2.78 0.22 0.21
Surface to 5.0 m 118 17 12

Aug. 77 0.3 39.85 16.72 33.15
1.0 18.89 5.97 13.41
3.0 1.81 1.45 1.48
5.0 0.41 0.69 0.66
Surface to 5.0 m 221 89 171

Nov. 77 0.3 1.75 2.36 6.01
1.0 0.82 1.05 2.60
3.0 0.18 0.23 0.46
5.0 0.04 0.11 0.20
Surface to 5.0 m 29 39 94

May 82 0.3 21.43 3.70 5.67
1.0 27.91 7.58 5.09
3.0 4.28 9.52 5.69
5.0 0.95 6.71 1.94
Surface to 5.0 m 219 239 149

Appendix 5-G. (Continued) 

-----------------------------------------------------------------------------------------------------------
TRN 496.5 TRM 506.5 TRM 518.0 

---------------------- --------------------- ---------------------
Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr t-tgC/m2/day MgC/m3/hr t-tgC/m2/day 
-----------------------------------------------------------------------------------------------------------
Feb. 77 0.3 8.81 17.29 16.19 

1.0 10.85 12.22 10.91 
3.0 2.58 5.22 3.67 
5.0 1.18 4.19 3.56 
Surface to 5.0 m 95 73 62 

May 77 0.3 25.62 1.96 3.81 
1.0 10.98 3.59 1.31 
3.0 3.18 0.26 0.58 

l\i 
5.0 2.78 0.22 0.21 

0 Surface to 5.0 m 118 17 12 
, . .... 

Aug. 77 0.3 39.85 16.72 33.15 
1.0 18.89 5.97 13.41 
3.0 1.81 1.45 1.48 
5.0 0.41 0.69 0.66 
Surface to 5.0 m " 221 89 171 

Nov. 77 0.3 1. 75 2.36 6.01 
1.0 0.82 1.05 2.60 
3.0 0.18 0.23 0.46 
5.0 0.04 0.11 0.20 
Surface to 5.0 m 29 39 94 

May 82 0.3 21.43 3.70 5.67 
1.0 27.91 7.58 5.09 
3.0 4.28 . 9.52 5.69 
5.0 0.95 6.71 1.94 
Surface to 5.0 m 219 239 149 



Appendix 5-G. (Continued)

TRN 496.5 TRM 506.5 TRM 518.0

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day

----------------------------------------------------------------------------------- -----------

Aug. 82 0.3 7.34 5.91 10.43
1.0 8.68 7.70 13.58
3.0 2.61 2.54 5.35
5.0 0.20 0.76 1.16
Surface to 5.0 m 147 163 523

Nov. 82 0.3 3.74 2.25 4.40
1.0 3.42 2.84 6.60
3.0 0.67 1.38 4.32
5.0 0.23 0.84 2.08
Surface to 5.0 m 67 68 188

Feb. 83 0.3 1.46 0.83 1.53
1.0 2.27 1.89 2.47
3.0 1.55 1.21 2.19
5.0 0.60 1.31 2.09
Surface to 5.0 m 60 50 83

May 83 0.3 12.91 18.86 24.57
1.0 14.29 10.84 44.18
3.0 12.33 15.87 8.62
5.0 7.53 14.91 0.95
Surface to 5.0 m 451 617 736

Aug. 83 0.3 14.16 7.69 7.42
1.0 19.65 10.66 9.08
3.0 2.57 3.25 3.87
5.0 0.63 1.32 0.86
Surface to 5.0 m 374 248 241

Appendix S-C. (Continued) 

-----------------------------------------------------------------------------------------------------------
TRM 496.5 TRM 506.5 TRM 518.0 

---------------------- --------------------- ---------------------
Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day 
-----------------------------------------------------------------------------------------------------------

Aug. 82 0.3 7.34 5.91 10.43 
1.0 8.68 7.70 13.58 
3.0 2.61 2.54 5.35 
5.0 0.20 0.76 1.16 
Surface to 5.0 m 147 163 523 

Nov. 82 0.3 3.74 2.25 4.40 
1.0 3.42 2.84 6.60 
3.0 0.67 1.38 4.32 
5.0 0.23 0.84 2.08 

~ Surface to 5.0 m 67 68 188 
.~ 

,;. 
Feb. 83 0.3 1.46 0.83 1.53 

1.0 2.27 1.89 2.47 
3.0 1.55 1.21 2.19 
5.0 0.60 1.31 2.09 
Surface to 5.0 m 60 50 83 

May 83 0.3 12.91 18.86 24.57 
1.0 14.29 10.84 44.18 
3.0 12.33 15.87 8.62 
5.0 7.53 14.91 0.95 
Surface to 5.0 m 451 617 736 

Aug. 83 0.3 14.16 7.69 7.42 
1.0 19.65 10.66 9.08 
3.0 2.57 3.25 3.87 
5.0 0.63 1.32 0.86 
Surface to 5.0 m 374 248 241 



Appendix 5-G. (Continued)

TRM 496.5 TRM 506.5 TDI' 518.0

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day

Nov. 83 0.3 1.49 0.13 5.03
1.0 1.56 0.00 3.97
3.0 0.28 0.00 2.47
5.0 0.90 2.13 0.01
Surface to 5.0 m 33 13 89

Cq
l\) 
o 
t .. 

Appendix 5-G. (Continued) 

TRM 496.5 TRM 506.5 TRN 518.0 

Date Depth MgC/rn3/hr MgC/rn2/day MgC/rn3/hr MgC/rn2/day MgC/m3/hr r-tgC/m2/day 
-----------------------------------------------------------------------------------------------------------

Nov. 83 0.3 1.49 0.13 5.03 
1.0 1.56 0.00 3.97 
3.0 0.28 0.00 2.47 
5.0 0.90 2.13 0.01 
Surface to 5.0 m 33 13 89 



Appendix 5-G. (Continued)

TRM 527.4 TRM 528.0 TRM 529.5

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day

Feb 73 0.3 19.06 15.03 11.32
1.0 15.86 14.85 11.78
3.0 2.11 1.88 1.49
5.0 0.58 0.65 0.70
Surface to 5.0 m 90 81 64

May 73 0.3 15.93 15.93 10.71
1.0 7.29 7.84 7.38
3.0 1.36 1.31 1.23
5.0 0.69 0.36 0.37
Surface to 5.0 m 117 119 101

0
Aug 73 0.3 59.71 64.16 50.13

1.0 49.08 43.82 35.64
3.0 10.59 8.42 6.22
5.0 3.71 2.58 1.74
Surface to 5.0 m 284 259 205

Nov 73 0.3 8.55 13.54 13.41
1.0 5.62 8.60 8.71
3.0 1.00 1.46 1.33
5.0 0.47 0.65 0.63
Surface to 5.0 m 192 293 291

Feb 74 0.3 3.65 3.56 2.61
1.0 0.83 0.77 0.67
3.0 0.11 0.17 0.11
5.0 0.10 0.12 0.12
Surface to 5.0 m 129 130 101

Appendix 5-G. (Continued) 

-----------------------------------------------------------------------------------------------------------
TRM 527.4 TRM 528.0 TRM 529.5 

---------------------- --------------------- ---------------------
Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day 
-----------------------------------------------------------------------------------------------------------

Feb 73 0.3 19.06 15.03 11.32 
1.0 15.86 14.85 11.78 
3.0 2.11 1.88 1.49 
5.0 0.58 0.65 0.70 
Surface to 5.0 m 90 81 64 

May 73 0.3 15.93 15.93 10.71 
1.0 7.29 7.84 7.38 
3.0 1.36 1.31 1.23 
5.0 0.69 0.36 0.37 

~ 
Surface to 5.0 m 117 119 101 

C 
C") Aug 73 0.3 59.71 64.16 50.13 

1.0 49.08 43.82 35.64 
3.0 10.59 8.42 6.22 
5.0 3.71 2.58 1. 74 
SurfacE: to 5.0 m 284 259 205 

Nov 73 0.3 8.55 13.54 13.41 
1.0 5.62 8.60 8.71 
3.0 1.00 1.46 1.33 
5.0 0.47 0.65 0.63 
Surface to 5.0 m 192 293 291 

Feb 74 0.3 3.65 3.56 2.61 
1.0 0.83 0.77 0.67 
3.0 0.11 0.17 0.11 
5.0 0.10 0.12 0.12 
Surface to 5.0 m 129 130 101 



Appendix 5-G. (Continued)

TRM 527.4 TRM 528.0 TRI' 529.5
--------------------- ---------------------

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day
---------------------------------------------------------------------------------------------------- - -----

Kay 74

Aug 74

Nov 74

May 75

Aug. 75

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0
Surface to 5.0 m

6.34
2.20
0.72
0.55

14.17
11.04
4.30
1.58

14.45
9.38
1.61
0.69

15.98
14.56
5.25
2.04

15.41
10.24
3.14
1.32

12

55

95

2

5.75
2.01
0. 78
0.59

17.38
13.65
5.71
2.25

14.60
10.87
1.79
0.66

15.13
13.26
5.29
1.77

16.10
11.89
3.69
1.40

11

69

4.62
1.80
0.42
0.33

9.48
10.35
3.75
1.60

15.17
10.19
1.84
0.64

6.84
6.10
-. 48
0.66

9

48

102104

2 1

12.30
9.11
3.62
1.31

20 1617

Appendix 5-G. (Continued) 

-----------------------------------------------------------------------------------------------------------
TRM 527.4 TRM 528.0 TRM 529.5 

---------------------- --------------------- ---------------------
Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day 
-----------------------------------------------------------------------------------------------------------
May 74 0.3 6.34 5.75 4.62 

1.0 2.20 2.01 1.80 
3.0 0.72 0.78 0.42 
5.0 0.55 0.59 0.33 
Surface to 5.0 m 12 11 9 

Aug 74 0.3 14.17 17.38 9.48 
1.0 11.04 13.65 10.35 
3.0 4.30 5.71 3.75 

~ 5.0 1.58 2.25 1.60 
a Surface to 5.0 m 55 69 48 
"\l 

Nov 74 0.3 14.45 14.60 15.17 
1.0 9.38 10.87 10.19 
3.0 1.61 1. 79 1.84 
5.0 0.69 0.66 0.64 
Surface to 5.0 m 95 104 102 

May 75 0.3 15.98 15.13 6.84 
1.0 14.56 13.26 6.10 
3.0 5.25 5.29 :.:..48 
5.0 2.04 1.77 0.66 
Surface to 5.0 m 2 2 1 

Aug. 75 0.3 15.41 16.10 12.30 
1.0 10.24 11.89 9.11 
3.0 3.14 3.69 3.62 
5.0 1.32 1.40 1.31 
Surface to 5.0 m 17 20 16 



Appendix 5-G. (Continued)

TRM 527.4 TRM 528.0 TRM 529.5

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day
---------------------------------------------------------------------------------- ---------------

Nov. 75 0.3 21.25 24.49 27.24
1.0 15.27 14.12 15.89
3.0 2.05 1.56 1.84
5.0 0.83 0.67 0.59
Surface to 5.0 m 180 174 196

Feb. 76 0.3 9.91 10.42 9.80
1.0 9.07 9.38 8.26
3.0 1.48 1.60 1.62
5.0 0.85 0.61 0.48
Surface to 5.0 m 59 61 55

May 76 0.3 11.62 12.19 9.77
1.0 9.22 9.31 7.17
3.0 1.53 2.11 1.17
5.0 0.72 0.78 0.46
Surface to 5.0 m 7 8 6

Aug. 76 0.3 28.36 31.55 23.30
1.0 26.53 21.28 18.48
3.0 7.16 7.23 5.30
5.0 2.35 2.36 1.82
Surface to 5.0 m 715 653 524

Nov. 76 0.3 15.18 14.11 14.55
1.0 12.07 11.03 13.58
3.0 2.89 2.91 3.13
5.0 0.86 0.92 0.98
Surface to 5.0 m 842 790 908

Appendix 5-G. (Cont inued) 

-----------------------------------------------------------------------------------------------------------
TRM 527.4 TRM 528.0 TRM 529.5 

---------------------- --------------------- ---------------------
Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day 
-----------------------------------------------------------------------------------------------------------

Nov. 75 0.3 21.25 24.49 27.24 
1.0 15.27 14.12 15.89 
3.0 2.05 1.56 1.84 
5.0 0.83 0.67 0.59 
Surface to 5.0 m 180 174 196 

Feb. 76 0.3 9.91 10.42 9.80 
1.0 9.07 9.38 8.26 
3.0 1.48 1.60 1.62 

~ 5.0 0.85 0.61 0.48 
~ Surface to 5.0 m 59 61 55 
OJ 

May 76 0.3 11.62 12.19 9.77 
1.0 9.22 9.31 7.17 
3.0 1.53 2.11 1.17 
3.0 0.72 0.78 0.46 
Surface to 5.0 m 7 8 6 

Aug. 76 0.3 28.36 31.55 23.30 
1.0 26.53 21.28 18.48 
3.0 7.16 7.23 5.30 
5.0 2.35 2.36 1.82 
Surface to 5.0 m 715 653 524 

Nov. 76 0.3 15.18 14.11 14.55 
1.0 12.07 11.03 13.58 
3.0 2.89 2.91 3.13 
5.0 0.86 0.92 0.98 
Surface to 5.0 m 842 790 908 



Appendix 5-G. (Continued)

TRN 527.4 TRM 528.0 TRM 529.5

---------------------------------------------------------------------------------
Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgClm2lday
--------------------------------------------------------------------------------------------------------

Feb. 77 0.3 18.65 19.53 17.07
1.0 13.97 13.27 12.29
3.0 4.93 5.67 4.96
5.0 6.24 4.26 4.23
Surface to 5.0 m 81 79 72

Nay 77 0.3 32.43 31.52 28.41
1.0 24.24 18.04 23.85
3.0 6.27 6.41 4.44
5.0 2.44 2.59 2.09

O Surface to 5.0 m 161 139 145

Aug. 77 0.3 77.80 43.72 39.73
1.0 51.74 23.79 18.81
3.0 7.65 3.68 2.51
5.0 5.00 2.54 2.10
Surface to 5.0 m 579 286 234

Nov. 77 0.3 7.03 9.99 10.15
1.0 4.99 4.53 0.00
3.0 0.65 0.97 0.00
5.0 0.23 0.37 0.00
Surface to 5.0 m 147 166 60

May 82 0.3 3.18 0.99 3.46
1.0 5.29 1.78 4.67
3.0 1.85 3.80 4.26
5.0 1.01 1.52 2.82
Surface to 5.0 m ill 74 136

Appendix 5-G. (Continued) 

-----------------------------------------------------------------------------------------------------------
TRN 527.4 TRM 528.0 TRM 529.5 

---------------------- --------------------- ---------------------
Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr f-tgC/m2/day MgC/m3/hr MgC/m2/day 
-----------------------------------------------------------------------------------------------------------

Feb. 77 0.3 18.65 19.53 17 .07 
1.0 13.97 13.27 12.29 
3.0 4.93 5.67 4.96 
5.0 6.24 4.26 4.23 
Surface to 5.0 m 81 79 72. 

~Iay 77 0.3 32.t,3 31.52 28.41 
1.0 24.24 18.04 23.85 
3.0 6.27 6.41 4.44 
5.0 2.44 2.59 2.09 

l\) 
Surface to 5.0 161 139 145 0 m 

"'" Aug. 77 0.3 77 .80 43.72 39.73 
1.0 51.74 23.79 18.81 
3.0 7.65 3.68 2.51 
5.0 5.00 2.54 2.10 
Surface to 5.0 m 579 286 234 

Nov. 77 0.3 7.03 9.99 10.15 
1.0 4.99 4.53 0.00 
3.0 0.65 0.97 0.00 
5.0 0.23 0.37 0.00 
Surface to 5.0 m 147 166 60 

May 82 0.3 3.18 0.99 3.46 
1.0 5.29 1. 78 4.67 
3.0 1.85 3.80 4.26 
5.0 1.01 1.52 2.82 
Surface to 5.0 m III 74 136 



Appendix 5-G. (Continued)

TRM 527.4 TRM 528.0 TRN 529.5

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day

Aug. 82 0.3 42.84 36.44 27.44
1.0 43.89 40.22 24.74
3.0 42.20 36.67 35.15
5.0 30.41 33.76 32.38
Surface to 5.0 m 8112 5119 2030

Nov. 82 0.3 9.31 9.98 7.88
1.0 9.84 9.81 8.23
3.0 0.57 5.33 6.18
5.0 0.72 2.10 4.09
Surface to 5.0 m 248 295 381

0 Feb. 83 0.3 2.47 1.40 2.21
1.0 2.58 2.33 2.36
3.0 2.76 1.72 0.85
5.0 2.00 2.33 0.33
Surface to 5.0 m 139 92 59

May 83 0.3 33.33 15.23 6.65
1.0 29.64 12.69 7.82
3.0 7.46 8.08 4.92
5.0 1.24 4.05 2.37
Surface to 5.0 m 720 367 203

Aug. 83 0.3 55.85 7.89 5.34
1.0 46.38 8.81 5.43
3.0 16.23 1.63 3.65
5.0 2.60 0.13 1.54
Surface to 5.0 m 2454 295 237

Appendix 5-G. (Continued) 

-----------------------------------------------------------------------------------------------------------
TRM 527.4 TRM 528.0 TRM 529.5 

---------------------- --------------------- ---------------------
Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day 
-----------------------------------------------------------------------------------------------------------

Aug. 82 0.3 42.84 36.44 27.44 
1.0 43.89 40.22 24.14 
3.0 42.20 36.67 35.15 
5.0 30.41 33.76 32.38 
Surface to 5.0 m 8112 5119 2030 

Nov. 82 0.3 9.31 9.98 7.88 
1.0 9.84 9.81 8.23 
3.0 0.57 5.33 6.18 
5.0 0.72 2.10 4.09 
Surface to 5.0 m 248 295 381 

l'o;) .... 
Feb. 83 0 0.3 2.47 1.40 2.21 

1.0 2.58 2.33 2.36 
3.0 2.76 1.12 0.85 
5.0 2.00 2.33 0.33 
Surface to 5.0 m 139 92 59 

May 83 0.3 33.33 15.23 6.65 
1.0 29.64 12.69 1.82 
3.0 7.46 8.08 4.92 
5.0 1.24 4.05 2.37 
Surface to 5.0 rn 720 367 203 

Aug. 83 0.3 55.85 7.89 5.34 
1.0 46.38 8.81 5.43 
3.0 16.23 1.63 3.65 
5.0 2.60 0.13 1.54 
Surface to 5.0 rn 2454 295 237 



Appendix 5-G. (Continued)

TRM 527.4 TRM 528.0 TRM 529.5

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day

Nov. 83 0.3 6.03 11.04 8.23
1.0 5.03 7.39 5.81
3.0 2.14 0.95 1.60
5.0 0.63 0.33 0.64
Surface to 5.0 m 79 104 99

Appendix 5-G. (Continued) 

TRM 527.4 TRM 528.0 TRM 529.5 

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr r-lgC/m2/day MgC/m3/hr MgC/m1iday 

Nov. 83 0.3 6.03 11.04 8.23 
1.0 5.03 7.39 5.81 
3.0 2.14 0.95 1.60 
5.0 0.63 0.33 0.64 
Surface to 5.0 m 79 104 99 



Appendix 5-G. (Continued)

TRM 532.1

Date Depth MgC/m3/hr MgC/m2/day

Feb 73 0.3 18.51
1.0 16.74
3.0 2.31
5.0 0.76
Surface to 5.0 m 94

May 73 0.3 44.91
1.0 18.23
3.0 3.94
5.0 1.52
Surface to 5.0 m 310

Aug 73 0.3 69.24
1.0 57.36
3.0 7.43
5.0 1.69
Surface to 5.0 m 303

Nov 73 0.3 20.41
1.0 15.57
3.0 2.57
5.0 1.40
Surface to 5.0 m 506

Feb 74 0.3 4.07
1.0 0.83
3.0 0.17
5.0 0.11
Surface.to 5.0 m 143

Appendix 5-G. (Continued) 

---------------~------------~-----------------------
TRM 532.1 

----------------------
Date Depth . MgC/m3/hr MgC/m2/day 
-----------------------------------------------------

Feb 73 0.3 18.51 
1.0 16.74 
3.0 2.31 
5.0 0.76 
Surface to 5.0 m 94 

May 73 0.3 44.91 
1.0 18.23 
3.0 3.94 
5.0 1.52 

11) Surface to 5.0 m 310 ... 
l'J Aug 73 0.3 69.24 

1.0 57.36 
3.0 7.43 
5.0 1.69 
Surface to 5.0 m 303 

Nov 73 0.3 20.41 
1.0 15.57 
3.0 2.57 
5.0 1.40 
Surface to 5.0 m 506 

Feb 74 0.3 4.07 
1.0 0.83 
3.0 0.17 
5.0 0.11' 
Su~face,to 5.0 m 143 

f •• 



Appendix 5-G. (Continued)

May 74 0.3 10.58
1.0 3.57
3.0 0.71
5.0 0.54
Surface to 5.0 m 18

Aug 74 0.3 21.84
1.0 26.63
3.0 12.29
5.0 4.33
Surface to 5.0 m 129

Nov 74 0.3 18.64
1.0 13.00
3.0 1.99
5.0 0.76
Surface to 5.0 m 126

May 75 0.3 6.09
1.0 4.88
3.0 2.00
5.0 0.84
Surface to 5.0 m[

Aug. 75 0.3 57.45
1.0 46.34
3.0 15.84
5.0 4.84
Surface to 5.0 m 754

Nov. 75 0.3 44.31
1.0 8.13
3.0 2.90
5.0 1.08
Surface to 5.0 m 193

Appendix 5-G. (Continued) 

May 74 0.3 10.58 
1.0 3.57 
3.0 0.71. 
5.0 0.54 
Surface to 5.0 m 18 

Aug 74 0.3 21.84 
1.0 26.63 
3.0 12.29 
5.0 4.33 
Surface to 5.0 m 129 

Nov 74 0.3 18.64 
1.0 l3.00 
3.0 1.99 
5.0 0.76 
Surface to 5.0 m 126 

l'I:I 
I-' May 75 0.3 6.09 

1.0 4.88 
3.0 2.00 
5.0 0.84 
Surface to 5.0 m 1 

Aug. 75 0.3 57.45 
1.0 46.34 
3.0 15.84 
5.0 4.84 
Surface to 5.0 m 754 

Nov. 75 0.3 44.31 
1.0 8.13 
3.0 2.90 
5.0 1.08 
Surface to 5.0 m 193 



Appendix 5-G. (Continued)

Feb. 76 0.3 4.32
1.0 5.75
3.0 1.17
5.0 0.55
Surface to 5.0 m 36

May 76 0.3 13.86
1.0 10.21
3.0 2.49
5.0 2.13
Surface to 5.0 m 9

Aug. 76 0.3 38.70
1.0 39.13
3.0 13.60
5.0 3.64
Surface to 5.0 m 1103

Nov. 76 0.3 14.40
1.0 15.93
3.0 3.84
5.0 1.21
Surface to 5.0 m 1041

Feb. 77 0.3 19.61
1.0 20.10
3.0 7.20
5.0 4.62
Surface to 5.0 m 103

May 77 0.3 90.83
1.0 79.63
3.0 15.61
5.0 5.16
Surface to 5.0 m 479

Aug. 77 0.3 38.79
1.0 23.97
3.0 4.50
5.0 0.72
Surface to 5.0 m 276

Appendix 5-G. (Continued) 

Feb. 76 0.3 4.32 
1.0 5.75 
3.0 1.17 
5~0 0.55 
Surface to 5.0 m 36 

May 76 0.3 13.86 
1.0 10.21' 
3.0 2.49 
5.0 2.13 
Surface to 5.0 m 9 

Aug. 76 0.3 38.70 
1.0 39.13 
3.0 13.60 
5.0 3.64 
Surface to 5.0 m 1103 

N 
...... 
~ Nov. 76 0.3 14.40 

1.0 15.93 
3.0 3.84 
5.0 1.21 
Surface to 5.0 m 1041 

Feb. 77 0.3 19.61 
1.0 20.10 
3.0 7.20 
5.0 4.62 
Surface to 5.0 m 103 

[-lay 77 0.3 90.83 
1.0 79.63 
3.0 15.61 
5.0 5.16 
Surface to 5.0 m 479 

Aug. 77 0.3 38.79 
1.0 23.97 
3.0 4.50 
5.0 0.72 
Surface to 5.0 m 276 '----



Appendix 5-0. (Continued)

Nov. 77 0.3 23.86
1.0 11.15
3.0 1.54
5.0 0.39
Surface to 5.0 m 377

May 82 0.3 16.76
1.0 19-.41
3.0 17.30
5.0 12.17
Surface to 5.0 m 353

Aug. 82 0.3 101.7
1.0 84.43
3.0 25.16
5.0 6.02
Surface to 5.0 m 2725

Nov. 82 0.3 13.72
1.0 11.73
3.0 4.10
5.0 0.92
Surface to 5.0 m 274

Feb. 83 0.3 1.88
1.0 2.31
3.0 0.99
5.0 0.74
Surface to 5.0 m 53

May 83 0.3 4.92
1.0 7.34
3.0 4.07
5.0 0.87
Surface to 5.0 m 167

Aug. 83 0.3 3.21
1.0 3.26
3.0 1.01
5.0 0.21
Surface to 5.0 m 91

------~--------

Appendix 5-G. (Continued) 

Nov. 77 0.3 23.86 
1.0 11.15 
3.0 1.54 
5.0 0.39 
Surface to 5.0 m 377 

May 82 0.3 16.76 
1.0 19 .. 41 
3.0 17.30 
5.0 12.17 
Surface to 5.0 m 353 

Aug. 82 0.3 101.7 
1.0 84.43 
3.0 25.16 
5.0 6.02 
Surface to 5.0 m 2725 

l>J Nov. 82 0.3 13.72 ~ 
Ci1 1.0 11. 73 

3.0 4.10 
5.0 0.92 
Surface to 5.0 m 274 

Feb. 83 0.3 1.88 
1.0 2.31 
3.0 0.99 
5.0 0.74 
Surface to 5.0 m 53 

May 83 0.3 4.92 
1.0 7.34 
3.0 4.07 
5.0 0.87 
Surface to 5.0 m 167 

Aug. 83 0.3 3.21 
1.0 3.26 
3.0 1.01 
5.0 0.21 
Surface to 5.0 m 91 



Appendix 5-G. (Continued)

Nov. 83 0.3 8.03
1.0 4.06
3.0 1.93
5.0 0.21
Surface to 5.0 m 103

- - -

Appendix 5-G. (Continued) 

Nov. 83 0.3 
1.0 
3.0 
5.0 
Surface to 5.0 m 

8.03 
4.06 
1.93 
0.21 

103 



Appendix 5-G. (Continued)

----------------- -------------------------------------------------
TRM 496.5 TRN 506.5

MgC/m3/hr MgC/m2/day

TRM 518.0

MgC/m3/hr MgC/m2/dayDate Depth MgC/m3/hr MgC/m2/day
-----------------------------------------------------------------------------------------------------------

Feb. 76

May 76

s-j

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0

5.0 m

9.53
3.09
0.56
0.45

11.07
6.01
0.59
0.37

17.89
13.81
2.68
1.01

4.04
3.25
0.72
0.36

51

6

12.47
8.95
1.49
0.67

2.59
2.78
0.52
0.17

17.71
13.65
4.03
1.56

5.69
4.95
1.14
0.37

11.12
10.44
1.69
0.62

4.03
3.31
0.51
0.28

2

61

3

67

Aug. 76

Nov. 76

35 394

24.47
19.93
5.51
1.74

9.73
9.09
1.91
0.64

556

Surface to 29 336 598

-----------------------------------------------------------------------------------------------------------

Appendix 5-G. (Continued) 

---------------------------------------------------------~-------------------------------------------------
TRM 496.5 TRM 506.5 TRM 518.0 

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day 

Feb. 76 0.3 9.53 12.47 11.12 
1.0 3.09 8.95 10.44 
3.0 0.56 1.49 1.69 
5.0 0.45 0.67 0.62 
Surface to 5.0 m 6 61 67 

May 76 0.3 11.07 2.59 4.03 
1.0 6.01 2.78 3.31 

l\) 
3.0 0.59 0.52 0.51 

... 5.0 0.37 0.17 0.28 
--.I Surface to 5.0 m 51 2 3 

Aug. 76 0.3 17.89 17.71 24.47 
1.0 13.81 13.65 19.93 
3.0 2.68 4.03 5.51 
5.0 1.01 1.56 1. 74 
Surface to 5.0 m 35 394 556 

Nov. 76 0.3 4.04 5.69 9.73 
1.0 3.25 4.95 9.09 
3.0 0.72 1.14 1. 91 
5.0 0.36 0.37 0.64 

Surface to 5.0 m 29 336 598 



Appendix 5-G. (Continued)

TRM 527.4 TRN 528.0 TRN 529.5

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day
-------------------------------------------------- ----------------------------

Feb. 76 0.3 9.91 10.42 9.80
1.0 9.07 9.38 8.26
3.0 1.48 1.60 1.62
5.0 0.85 0.61 0.48
Surface to 5.0 m 59 61 55

May 76 0.3 11.62 12.19 9.77
1.0 9.22 9.31 7.17
3.0 1.53 2.11 1.17
5.0 0.72 0.78 0.46
Surface to 5.0 m 7 8 6

Aug. 76 0.3 28.36 31.55 23.30
1.0 26.53 21.28 18.48
3.0 7.16 7.23 5.30
5.0 2.35 2.36 1.82
Surface to 5.0 m 715 653 524

Nov. 76 0.3 15.18 14.11 14.55
1.0 12.07 11.03 13.58
3.0 2.89 2.91 3.13
5.0 0.86 0.92 0.98

Surface to 5.0 m 842 790 908

------------------ ----------- --------------------------------------------------

ApFc~dix 5-G. (Continued) 

-----------------------------------------------------------------------------------------------------------
TRM 527.4 TRM 528.0 TRM 529.5 

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day 
-----------------------------------------------------------------------------------------------------------

Feb. 76 0.3 9.91 10.42 9.80 
1.0 9.07 9.38 8.26 
3.0 1.48 1.60 1.62 
5.0 0.85 0.61 0.48 
Surface to 5.0 m 59 61 55 

May 76 0.3 11.62 12.19 9.77 
1.0 9.22 9.31 7.17 
3.0 1.53 2.11 1.17 
5.0 0.72 0.78 0.46 
Surface to 5.0 m 7 8 6 

Aug. 76 0.3 28.36 31.55 23.30 
1.0 26.53 21.28 18.48 
3.0 7.16 7.23 5.30 
5.0 2.35 2.36 1.82 
Surface to 5.0 m 715 653 524 

Nov. 76 0.3 15.18 14.11 14.55 
1.0 12.07 11.03 13.58 
3.0 2.89 2.91 3.13 
5.0 0.86 0.92 0.98 
Surface to 5.0 m 842 790 908 

-----------------------------------------------------------------------------------------------------------



Appendix 5-G. (Continued)

TRM 532.1

Date Depth MgC/m3/hr MgC/m2/day

Feb. 76 0.3 4.32
1.0 5.75
3.0 1.17
5.0 0.55
Surface to 5.0 m 36

May 76 0.3 13.86
1.0 10.21
3.0 2.49

5.0 2.13
Surface to 5.0 m 9

Aug. 76 0.3 38.70
1.0 39.13
3.0 13.60
5.0 3.64
Surface to 5.0 m 1103

Nov. 76 0.3 14.40
1.0 15.93
3.0 3.84
5.0 1.21
Surface to 5.0 m 1041

Appendix 5-G. (Continued) 

TRM 532.1 

Date Depth MgC/m3/hr MgC/m2/day 

Feb. 76 0.3 4.32 
1.0 5.75 
3.0 1.17 
5.0 0.55 
Surface to 5.0 m 36 

May 76 0.3 13.86 
1.0 10.21 
3.0 2.49 
5.0 2.13 
Surface to 5.0 m 9 

Aug. 76 0.3 38.70 
1.0 39.13 
3.0 13.60 
5.0 3.64 
Surface to 5.0 m 1103 

Nov. 76 0.3 14.40 
1.0 15.93 
3.0 3.84 
5.0 1. 21 
Surface to 5.0 m 1041 



Appendix 5-G. (Continued)

---------------------------------------------------------------------------------------------
TRM 496.5 TRM 506.5 TRM 518.0

-------------------------------------- --------------------- ---------
Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day

------------------------------------------------------------------------------------------------

Feb. 77 0.3 8.81 17.29 16.19
1.0 10.85 12.22 10.91
3.0 2.58 5.22 3.67

5.0 1.18 4.19 3.56

Surface to 5.0 m 95 73 62

May 77 0.3 25.62 1.96 3.81
1.0 10.98 3.59 1.31

ý3 3.0 3.18 0.26 0.58
0 5.0 2.78 0.22 0.21

Surface to 5.0 m 118 17 12

Aug. 77 0.3 39.85 16.72 33.15
1.0 18.89 5.97 13.41

3.0 1.81 1.45 1.48
5.0 0.41 0.69 0.66
Surface to 5.0 m 221 89 171

Nov. 77 0.3 1.75 2.36 6.01
1.0 0.82 1.05 2.60

3.0 0.18 0.23 0.46

5.0 0.04 0.11 0.20

Surface to 5.0 m 29 39 94

-------------------------------------------------------------------------------------------------

Appendix 5-G. (Continued) 

-----------------------------------------------------------------------------------------------------------
TRM 496.5 TRM 506.5 TRM 518.0 

---------------------- --------------------- ---------------------
Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day 
-----------------------------------------------------------------------------------------------------------

Feb. 77 0.3 8.81 17.29 16.19 
1.0 10.85 12.22 10.91 
3.0 2.58 5.22 3.67 
5.0 1.18 4.19 3.56 
Surface to 5.0 m 95 73 62 

May 77 0.3 25.62 1.96 3.81 
?'.:l 1.0 10.98 3.59 1.31 
~.:l 3.0 3.18 0.26 0.58 
0 5.0 2.78 0.22 0.21 

Surface to 5.0 m 118 17 12 

Aug. 77 0.3 39.85 16.72 33.15 
1.0 18.89 5.97 13.41 
3.0 1.81 1.45 1.48 
5.0 0.41 0.09 0.66 
Surface to 5.0 m 221 89 171 

Nov. 77 0.3 1. 75 2.36 6.01 
1.0 0.82 1.05 2.60 
3.0 0.18 0.23 0.46 
5.0 0.04 0.11 0.20 
Surface to 5.0 m 29 39 94 

-----------------------------------------------------------------------------------------------------------
.' 



Appendix 5-G. (Continued)

TRM 527.4 TRM 528.0 TRM 529.5

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day

Feb. 77

May 77

Aug. 77

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0
Surface to 5.0 m

18.65
13.97
4.93
6.24

19.53
13.27
5.67
4.26

17.07
12.29
4.96
4.23

81 79 72

32.43
24.24
6.27
2.44

31.52
18.04
6.41
2.59

28.41
23.85
4.44
2.09

161 139 145

77.80
51.74
7.65
5.00

43.72
23.79
3.68
2.54

579 286

39.73
18.81
2.51
2.10

10.15
0.00
0.00
0.00

234

Nov. 77 7.03
4.99
0.65
0.23

9.99
4.53
0.97
0.37

147 166 60

Appendix 5-G. (Continued) 

-----------------------------------------------------------------------------------------------------------
TRM 527.4 TRM 528.0 TRM 529.5 

---------------------- --------------------- ---------------------
Date Depth MgC/m3/hr MgC/m2lday MgC/m3/hr MgC/m2lday MgC/m3/hr MgC/m2/day 
-----------------------------------------------------------------------------------------------------------

Feb. 77 0.3 18.65 19.53 17.07 
1.0 13.97 13.27 12.29 
3.0 4.93 5.67 4.96 
5.0 6.24 4.26 4.23 
Surface to 5.0 m 81 79 72 

t\) May 77 0.3 32.43 31.52 2S.41 
1') 1.0 24.24 18.04 23.85 .... 3.0 6.27 6.41 4.44 

5.0 2.44 2.59 2.09 
Surface to 5.0 m 161 139 145 

Aug. 77 0.3 77 .80 43.72 39.73 
1.0 51. 74 23.79 lS.81 
3.0 7.65 3.68 2.51 
5.0 5.00 2.54 2.10 
Surface to 5.0 m 579 286 :!34 

Nov. 77 0.3 7.03 9.99 10.15 
1.0 4.99 4.53 0.00 
3.0 0.65 0.97 0.00 
5.0 0.23 0.37 0.00 
Surface to 5.0 m 147 166 60 



Appendix 5-G. (Continued)

TRM 532.1

Date Depth MgC/m3/hr MgC/m2/day

Feb. 77 0.3 19.61
1.0 20.10
3.0 7.20
5.0 4.62
Surface to 5.0 m 103

Nay 77 0.3 90.83
1.0 79.63
3.0 15.61
5.0 5.16
Surface to 5.0 m 479

Aug. 77 0.3 38.79
1.0 23.97
3.0 4.50
5.0 0.72
Surface to 5.0 m 276

Nov. 77 0.3 23.86
1.0 11.15
3.0 1.54
5.0 0.39
Surface to 5.0 m 377

hppendix 5-G. (Continued) 

TRM 532.1 

Date Depth MgC/m3/hrMgC/m2/day 

feb. 77 0.3 19.6"1 
1.0 20.10 
3.0 7.20 
5.0 4.62 
Surface to 5.0 m 103 

~lay 77 0.3 90.83 
1.0 79.63 
3.0 15.61 
5.0 5.16 
Surface to 5.0 m 479 

Aug. 77 0.3 38.79 
1.0 23.97 
3.0 4.50 
5.0 " 0.72 
Surface to 5.0 m 276 

Nov. 77 0.3 23.86 
1.0 11.15 
3.0 1.54 
5.0 0.39" 
Surface to 5.0 m 377 



Appendix 5-G. (Continued)

TRM 496.5 TRM 506.5 TRM 518.0

MgC/m3/hr MgC/m2/dayDate Depth MgC/m3/hr MgC/m2/day MgClm3/hr MgC/m2/day
------------------------------------------------------------------------------

May 82

Aug. 82

Nov. 82

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0
Surface to 5.0 m

21.43
27.91
4.28
0.95

219

7.34
8.68
2.61
0.20

3.70
7.58
9.52
6.71

5.91
7.70
2.54
0.76

2.25
2.84
1.38
0.84

239 149

5.67
5.09
5.69
1.94

147 163

10.43
13.58
5.35
1.16

4.40
6.60
4.32
2.08

523

3.74
3.42
0.67
0.23

67 68 188

-----------------------------------------------------------------------------------------------------------

Appendix 5-G. (Continued) 

TRM 496.5 TRM 506.5 TRM 518.0 

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day 

May 82 0.3 21.43 3.70 5.67 
1.0 27.91 7.58 5.09 
3.0 4.28 9.52 5.69 
5.0 0.95 6.71 1.94 
Surface to 5.0 m 219 239 149 

Aug. 82 0.3 7.34 5.91 10.43 
1.0 8.68 7.70 13.58 

l'~ 3.0 2.61 2.54 5.35 
1') 5.0 0.20 0.76 1.16 ... 

Surface to 5.0 m 147 163 523 

Nov. 82 0.3 3.74 2.25 4.40 
1.0 3.42 2.84 6.60 
3.0 0.67 1.38 4.32 
5.0 0.23 0.84 2.08 
Surface to 5.0 m 67 68 188 



Appendix 5-G. (Continued)

TRM 527.4 TRN 528.0 TRM 529.5

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m21day

May 82 0.3 3.18 0.99 3.46
1.0 5.29 1.78 4.67
3.0 1.85 3.80 4.26
5.0 1.01 1.52 2.82

Surface to 5.0 m 1II 74 136

Aug. 82 0.3 42.84 36.44 27.44
1.0 43.89 40.22 24.74
3.0 42.20 36.67 35.15
5.0 30.41 33.76 32.38
Surface to 5.0 m 8112 5119 2030

Nov. 82 0.3 9.31 9.98 7.88
1.0 9.84 9.81 8.23
3.0 0.57 5.33 6.18
5.0 0.72 2.10 4.09
Surface to 5.0 m 248 295 381

---------------------------------------------------------------------------- -

Ap~e~dix 5-G. (Continued) 

TRM 527.4 TRM 528.0 TRM 529.5 

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day 
--------------------------------------------------------------------------~--------------------------------

May 82 0.3 3.18 0.99 3.46 
1.0 5.29 1. 78 4.67 
3.0 1.85 3.80 .4.26 
5.0 1.01 1.52 2.82 
Surface to 5.0 m 111 74 136 

Aug. 82 0.3 42.84 36.44 27.4.4 
1.0 43.89 40.22 2.4.74 
3.0 42.20 36.67 35.15 
5.0 30.41 33.76 32.38 
Surface to 5.0 m 8112 5119 2030 

Nov. 82 0.3 9.31 9.98 7.88 
1.0 9.84 9.81 8.23 
3.0 0.57 5.33 6.18 
5.0 0.72 2.10 4.09 
Surface to 5.0 m 248 295 381 

-----------------------------------------------------------------------------------------------------------



Appendix 5-G. (Continued)

TRM 532.1

Date Depth MgC/m3Ihr MgClm2lday

May 82

Aug. 82

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0
Surface to 5.0 m

0.3
1.0
3.0
5.0
Surface to 5.0 m

16.76
19.41
17.30
12.17

101.7
84.43
25.16
6.02

13.72
11.73
4.10
0.92

353

2725
CIA

Nov. 82

274

- -- ---------------

Appendix 5-G. (Continued) 

TRM 532.1 
--~-------------------

Date Depth MgC/m3/hr MgC/m2/day 

May 82 0.3 16.76 
1.0 19.41 
3.0 17.30 
5.0 12.17 
Surface to 5.0 m 353 

Aug. 82 0.3 101.7 
1.0 84.43 
3.0 25.16 
5.0 6.02 
Surface to 5.0 m 2725 

Nov. 82 0.3 13.72 
1.0 11.73 
3.0 4.10 
5.0 0.92 
Surface to 5.0 m 274 



Appendix 5-G. (Continued)

TRM 496.5 TRM 506.5 TRM 518.0

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day

-------------------------------------------------------------------------------------------------

Feb. 83 0.3 1.46 0.83 1.53
1.0 2.27 1.89 2.47
3.0 1.55 1.21 2.19
5.0 0.60 1.31 2.09
Surface to 5.0 m 60 50 83

May 83 0.3 12.91 18.86 24.57
1.0 14.29 10.84 44.18
3.0 12.33 15.87 8.62
5.0 7.53 14.91 0.95
Surface to 5.0 m 451 617 736

Aug. 83 0.3 14.16 7.69 7.42
1.0 19.65 10.66 9.08
3.0 2.57 3.25 3.87
5.0 0.63 1.32 0.86
Surface to 5.0 m 374 248 241

Nov. 83 0.3 1.49 0.13 5.03
1.0 1.56 0.00 3.97
3.0 0.28 0.00 2.47
5.0 0.90 2.13 0.01
Surface to 5.0 m 33 13 89

Appendix 5-G. (Continued) 

-----------------------------------------------------------------------------------------------------------
TRM 496.5 TRM 506.5 TRM 518.0 

---------------------- --------------------- ---------------------
Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day 
-----------------------------------------------------------------------------------------------------------

Feb. 83 0.3 1.46 0.83 1.53 
1.0 2.27 1.89 2.47 
3.0 1.55 1. 21 2.19 
5.0 0.60 1. 31 2.09 
Surface to 5.0 m 60 50 83 

May 83 0.3 12.91 18.86 24.57 
1.0 14.29 10.84 44.18 

N 3.0 12.33 15.87 8.62 
~ 5.0 7.53 14.91 0.95 
C> Surface to 5.0 m 451 617 736 

Aug. 83 0.3 14.16 7.69 7.42 
1.0 19.65 10.66 9.08 
3.0 2.57 3.25 3.87 
5.0 0.63 1.32 0.86 
Surface to 5.0 m 374 248 241 

Nov. 83 0.3 1.49 0.13 5.03 
1.0 1.56 0.00 3.97 
3.0 0.28 0.00 2.47 
5.0 0.90 2.13 0.01 
Surface to 5.0 m 33 13 89 

-----~----------------------------------------------~------------------------------------------------------



Appendix 5-G. (Continued)

TRM 527.4 TRM 528.0 TRU 529.5

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day

Feb. 83 0.3 2.47 1.40 2.21
1.0 2.58 2.33 2.36
3.0 2.76 1.72 0.85
5.0 2.00 2.33 0.33
Surface to 5.0 mn 139 92 59

May 83 0.3 33.33 15.23 6.65
1.0 29.64 12.69 7.82
3.0 7.46 8.08 4.92
5.0 1.24 4.05 2.37
Surface to 5.0 m] 720 367 203

Aug. 83 0.3 55.85 7.89 5.34
1.0 46.38 8.81 5.43
3.0 16.23 1.63 3.65
5.0 2.60 0.13 1.54
Surface to 5.0 m] 2454 295 237

Nov. 83 0.3 6.03 11.04 8.23
1.0 5.03 7.39 5.81
3.0 2.14 0.95 1.60
5.0 0.63 0.33 0.64
Surface to 5.0 m 79 lO4- - .v . d •

Appendix 5-G. (Continued) 

TRM 527.4 TRM 528.0 TRl't 529.5 

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr ftlgC/m2/day MgC/m3/hr MgC/m2/day 
-----------------------------------------------------------------------------------------------------------

Feb. 83 0.3 2.47 1.40 2.21 
1.0 2.58 2.33 2.36 
3.0 2.76 1. 72 0.85 
5.0 2.00 2.33 0.33 
Surface to 5.0 m 139 92 59 

May 83 0.3 33.33 15.23 6.65 
1.0 29.64 12.69 7.82 
3.0 7.46 8.08 4.92 
5.0 1.24 4.05 2.37 
Surface to 5.0 m 720 367 203 

Aug. 83 0.3 55.85 7.89 5.34 
1.0 4 F. . • 38 8.81 5.43 
3.0 16.23 1.63 3.65 
5.0 2.60 0.13 1.54 
Surface to 5.0 m 2454 295 237 

Nov. 83 0.3 6.03 11.04 8.23 
1.0 5.03 7.39 5.81 
3.0 2.14 0.95 1.60 
5.0 0.63 0.33 0.64 
Surface to 5.0 m 79 104 99 



Appendix 5-G. (Continued)

TRM 532.1

Date Depth MgC/m3/hr MgC/m2/day
----------.----------- -----

Feb. 83 0.3 1.88
1.0 2.31
3.0 0.99
5.0 0.74
Surface to. 5:.0 m 53

May 83 0.3 4.92
1.0 7.34
3.0 4.07
5.0 0.87
Surface to 5.0 m 167:

Aug-. 83, 0.3ý 3.21
1.0 3-26
3.0 1.01'
5-.0 021
Surface to.5.0 mm 91'

Nov'. 83' 0.3 8.03m
1:.O0; 4.06:
3-.0 1-.93
5.0 0.21-
Surface to,5-.0 m 103-

•0

AppendiX 5-G. (Continued) 

-------------------------------------------
TRM 532.1 

Date Depth MgC/m3/hr MgC!m?!day 
------------------------------------------------------

Feb. 83 0.3 1.88 
1.0 2.31 
3.0 0.99 
5.0 0.74 
Surface' to· 5:.0 m' 53 

May 83 O~3 4.92 
1.0 7.34 
3~0 4.01 
5.0 0.87 
Surface to 5.0 m 16]: 

Aug'. 83' 0.3 3.21 
LO 3'~26 
3'~0' 1.01' 
5.0' 0~21' 
Surface to· 5.0 m 91 

O·~.J 8.03', 
LO; 4·.06: 
3'.0 1.93 
5 •. 0 0.2l 
Surface to·5.Q'm 103' 

------------------------------------------------------



Appendix 5-G. (Continued)

TRM 496.5 TRhM 506.5 TRM 518.0 TRM 527.4

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/da3

Feb. 84 0.3 5.91 6.53 4.98 7.40
1.0 8.94 6.98 6.29 11.28
3.0 2.07 4.80 2.58 7.99
5.0 0.29 2.16 2.99
Surface to 5.0 m 154 186 136 304

May 84 0.3 6.23 3.18 3.90 0.35
1.0 6.59 3.69 7.03 1.56
3.0 3.57 1.85 1.60 3.52
5.0 1.17 0.78 0.67 1.52
Surface to 5.0 m 183 95 130 93

Aug. 84 0.3 3.65 8.96 15.68 10.18
1.0 7.80 12.65 19.96 22.66
3.0 4.28 5.48 4.16 9.59
5.0 1.20 0.94 0.79 4.06
Surface to 5.0 m 272 277 422 719

Nov. 84 0.3 1.52 1.49 2.36 6.37
1.0 1.90 2.19 2.54 8.44
3.0 0.36 0.73 0.58 4.72
5.0 0.14 0.32 0.00 2.26
Surface to 5.0 m 34 45 132 351

Appendix 5-G. (Continued) 

---------------------------------------------------------------------------------------------------------------------------

Date Depth 

Feb. 84 0.3 
1.0 
3.0 
5.0 
Surface 

May 84 0.3 
1.0 
3.0 

1;) 5.0 
l'.:) Surface 
c.,) 

Aug. 84 0.3 
1.0 
3.0 
5.0 
Surface 

Nov. 84 0.3 
1.0 
3.0 
5.0 
Surface 

to 5.0 m 

to 5.0 m 

to 5.0 m 

to 5.0 m 

TRM 496.5 

MgC/m3/hr MgC/m2/day 

5.91 
8.94 
2.07 
0.29 

6.23 
6.59 
3.57 
1.17 

3.65 
7.80 
4.28 
1.20 

1.52 
1.90 
0.36 
0.14 

154 

183 

272 

34 

TRM 506.5 TRM 518.0 TRN 527.4 

MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/da3 

6.53 4.98 7.40 
6.98 6.29 11.28 
4.80 2.58 7.99 
2.16 2.99 

186 136 304 

3.18 3.90 0.35 
3.69 7.03 1.56 
1.85 1.60 3.52 
0.78 0.67 1.52 

95 130 93 

8.96 15.68 10.18 
12.65 19.96 22.66 
5.48 4.16 9.59 
0.94 0.79 4.06 

277 422 719 

1.49 2.36 6.37 
2.19 2.54 8.44 
0.73 0.58 4.72 
0.32 0.00 2.26 

45 132 :!51 



Appendix 5-G. (Continued)

TRM 528.0 TRM 529.5 TRM 532.1

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day
-- ------------------------------------------------------------------------------------------------------

Feb. 84 0.3 4.65 9.63 13.18
1.0 10.43 19.43 11.55
3.0 4.97 6.63 7.92
5.0 1.58 1.66 2.35
Surface to 5.0 m 221 361 433

May 84 0.3 0.97 0.92 2.88
1.0 0.60 2.25 5.94
3.0 1.69 0.69 4.21
5.0 0.92 0.17 1.12

C Surface to 5.0 m 48 44 1310

Aug. 84 0.3 19.63 23.66 33.20
1.0 18.01 20.03 44.74
3.0 7.57 1.47 18.55
5.0 3.14 0.08 3.16
Surface to 5.0 m 534 755 741

Nov. 84 0.3 7.42 8.45 11.74
1.0 8.03 7.87 11.12
3.0 4.57 1.76 1.97
5.0 0.62 1.23 0.31
Surface to 5.0 m 246 168 171

Appendix 5-G. (Continued) 

-----------------------------------------------------------------------------------------------------------
TRM 528.0 TRM 529.5 TRM 532.1 

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day 
-----------------~-----------------------------------------------------------------------------------------

Feb. 84 

May 84 

lIJ 
C. 
o 

Aug. 84 

Nov. 84 

0.3 
1.0 
3.0 
5.0 
Surface to 5.0 m 

0.3 
1.0 
3.0 
5.0 
Surface to 5.0 m 

0.3 
1.0 
3.0 
5.0 
Surface to 5.0 m 

0.3 
1.0 
3.0 
5.0 
Surface to 5.0 m 

4.65 
10.43 
4.97 
1.58 

221 

0.97 
0.60 
1.69 
0.92 

48 

19.63 
18.01 

7.57 
3.14 

534 

7.42 
8.03 
4.57 
0.62 

246 

9.63 13.18 
19.43 11.55 

6.63 7.92 
1.66 2.35 

361 433 

0.92 2.88 
2.25 5.94 
0.69 4.21 
0.17 1.12 

44 131 

23.66 33.20 
20.03 44.74 
1.47 18.55 
0.08 3.16 

755 741 

8.45 11. 74 
7.87 11.12 
1. 76 1.97 
1.23 0.31 

168 171 



Appendix 5-G. (Continued)

TRM 496.5 TRM 506.5 TRM 518.0 T10 527.4

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/da

Feb. 85 0.3 3.97 4.46 1.66 2.08
1.0 5.25 4.39 2.95 1.56
3.0 1.05 1.60 1.53 0.56
5.0 0.34 0.36 0.00 0.94
Surface to 5.0 m 96 81 55 112

May 85 0.3 35.07 22.92 21.77 8.51
1.0 41.24 23.63 20.01 8.39
3.0 6.79 3.18 10.61 4.42

V 5.0 0.47 0.85 1.16 1.04
Surface to 5.0 m 786 374 439 221

Aug. 85 0.3 562.5 641.8 1707 1273
1.0 1247 709 1306 673.4
3.0 590.4 159.1 137.5 115.5
5.0 122.9 13.80 21.46 119.6
Surface to 5.0 m 45775 11781 19133 78674

Nov. 85 0.3 1.03 0.83 2.15 7.59
1.0 0.56 0.55 1.35 5.08
3.0 0.10 0.09 0.31 1.79
5.0 0.02 0.03 0.09 0.74
Surface to 5.0 m 14 11 33 153

Appendix 5-G. (Continued) 

--------------------------------------------------------------------------------------------------------------------------
TRM 496.5 TRM 506.5 TRM 518.0 TR.. .. t 527.4 

--------------------- --------------------- --------------------- --------------------
Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr I-lgC/m2/day MgC/m3/hr MgC/m2/da 
--------------------------------------------------------------------------------------------------------------------------

Feb. 85 0.3 3.97 4.46 1.66 2.08 
1.0 5.25 4.39 2.95 1.56 
3.0 1.05 1.60 1.53 0.56 
5.0 0.34 0.36 0.00 0.94 
Surface to 5.0 m 96 81 55 112 

May 85 0.3 35.07 22.92 21. 77 8.51 
1.0 41.24 23.63 20.01 8.39 
3.0 6.79 3.18 10.61 4.42 

l\) 5.0 0.47 0.85 1.16 1.04 ,. 
~ Surface to 5.0 m 786 374 439 221 

Aug. 85 0.3 562.5 641.8 1707 1273 
1.0 1247 709 1306 673.4 
3.0 590.4 159.1 137..5 115.5 
5.0 122.9 13.80 21.46 119.6 
Surface to 5.0 m 45775 11781 19133 78674 

Nov. 85 0.3 1.03 0.83 2.15 7.59 
1.0 0.56 0.55 1.35 5.08 
3.0 0.10 0.09 0.31 1. 79 
5.0 0.02 0.03 0.09 0.74 
Surface to 5.0 m 14 11 33 153 



Appendix 5-G. (Continued)

TRM 528.0 TRM 529.5 TRM 532.1

Date Depth MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day
---------------------------------------------------------------------------------------------------------

Feb. 85 0.3 3.72 3.54 2.54
1.0 2.92 2.35 2.52
3.0 0.00 0.28 0.28
5.0 0.00 0.87 0.12
Surface to 5.0 m 70 62 46

May 85 0.3 8.30 2.94 13.62
1.0 9.90 7.46 10.73
3.0 5.54 4.21 15.71
5.0 2.30 2.37 5.54
Surface to 5.0 m 249 163 504

C.

Aug. 85 0.3 1302 1615 1050
1.0 979.4 641.1 2356
3.0 228.8 143 460.8
5.0 72.94 34.51 130.5
Surface to 5.0 m 52200 35627 51983

Nov. 85 0.3 5.26 8.41 12.74
1.0 4.36 4.57 5.47
3.0 1.38 0.79 0.00
5.0 0.73 0.04 0.00

Surface to 5.0 m 152 91 102

App~ndiy. 5-G. (Continued) 

-----------------------------------------------------------------------------------------------------------

Date 

Feb. 85 

May 85 

lJ 
c. 
l'~ 

Aug. 85 

Nov. 85 

Depth 

0.3 
1.0 
3.0 
5.0 
Surface to 5.0 m 

0.3 
1.0 
3.0 
5.0 
Surface to 5.0 m 

0.3 
1.0 
3.0 
5.0 
Surface to 5.0 m 

0.3 
1.0 
3.0 
5.0 
Surface to 5.0 m 

TRM 528.0 

MgC/m3/hr MgC/m2/day 

3.72 
2.92 
0.00 
0.00 

70 

8.30 
9.90 
5.54 
2.30 

249 

1302 
979.4 
228.8 
72.94 

52200 

5.26 
4.36 
1.38 
0.73 

152 

TRM 529.5 TRM 532.1 

MgC/m3/hr MgC/m2/day MgC/m3/hr MgC/m2/day 

3.54 2.54 
2.35 2.52 
0.28 0.28 
0.87 0.12 

62 46 

2.94 13.62 
7.46 10.73 
4.21 . 15.71 
2.37 5.54 

163 504 

1615 1050 
641.1 2356 

143 460.8 
34.51 130.5 

35627 51983 

8.41 12.74 
4.57 5.47 
0.79 0.00 
0.04 0.00 

91 102 



APPENDIX 5-Hi

PERCENTAGE COMPOSITION OF ZOOPLANKTON GROUPS
DURING PREOPERATIONAL MONITORING PERIODS,

WATTS BAR NUCLEAR PLANT

APPENDIX 5-H 

PERCENTAGE COMPOSITION OF ZOOPLANKTON CROUPS 
DURING PREOPERATIONAL MONITORING PERIODS, 

WATTS BAR NUCLEAR PLANT 



Appendix 5-H. Percentage Composition of Zooplankton Groups during Preoperational Monitoring
Periods, Watts Bar Nuclear Plant

Tennessee River Mile

Date Zooplankton Group 496.5 506.6 518.0 527.4 528.0 529.5 532.1

C

Feb 1973

May 1973

Aug 1973

Nov 1973

Feb 1974

May 1974

Aug 1974

Cladocera
Copepoda
Rotifera

Cladocera
Copepoda
Rotifera

Cladocera
Copepoda
Rotifera

Cladocera
Copepoda
Rotifera

Cladocera
Copepoda
Rotifera

Cladocera
Copepoda
Rotifera

Cladocera
Copepoda
Rotifera

0
3

97

50
5
44

48
.14

38

44
23
33

6
24
70

30
4

66

37
38
24

1
15
84

86
3
11

49
9

42

49
17
33

8
27
65

76
11
14

55
41

4

1
7

92

62
3

35

13
5

82

42
17
41

7
29
64

46
7

46

55
43

3

1
11

88

42
4

54

12
8
80

48
24
27

7
29
64

63
6

31

40
53

7

2
16
82

40
5

55

14
8

78

44
24
32

8
29
63

65
9

26

46
48

6

2
13
85

43
9

48

18
12
70

26
40
34

5
26
69

66
12
22

33
60
6

3
24
73

34
10
57

18
9

73

25
22
53

7
22
71

47
15
38

33
31
36

1\) 
c ... 

Appendix 5-H. Percentage Composition of Zooplankton Groups during Preoperational Monitoring 
Periods, Watts Bar Nuclear Plant 

Tennessee River Mile 
Date Zooplankton Group 496.5 506.6 518.0 527.4 528.0 529.5 

Feb 1973 Cladocera 0 1 1 1 2 2 
Copepoda 3 15 7 11 16 13 
Rotifera 97 84 92 88 82 85 

May 1973 Cladocera 50 86 62 42 40 43 
Copepoda 5 3 3 4 5 9 
Rotifera 44 11 35 54 S5 48 

Aug 1973 Cladocera 48 49 13 12 14 18 
Copepoda 14 9 5 8 8 12 
Rotifera 38 42 82 80 78 70 

Nov 1973 C1adocera 44 49 42 48 44 26 
Copepoda 23 17 17 24 24 40 
Rotifera 33 33 41 27 32 34 

Feb 1974 Cladocera 6 8 7 7 8 5 
Copepoda 24 27 29 29 29 26 
Rotifera 70 65 64 64 63 69 

May 1974 C1adocera 30 76 46 63 65 66 
Copepoda 4 11 7 6 9 12 
Rotifera 66 14 46 31 26 22 

Aug 1974 Cladocera 37 55 55 40 46 33 
Copepoda 38 41 43 53 48 60 
Rotifera 24 4 3 7 6 6 

532.1 

3 
24 
73 

34 
10 
57 

18 
9 

73 

25 
22 
53 

7 
22 
71 

47 
15 
38 

33 
31 
36 



Appendix 5-H. (Continued)

Tennessee River Mile
Date Zooplankton Group 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Nov 1974 Cladocera 29 45 25 24 24 23 24
Copepoda 23 6 3 7 13 14 19
Rotifera 48 49 72 70 63 63 57

Feb 1975 Cladocera 2 4 5 7 9 9 7
Copepoda 30 25 22 33 41 35 38
Rotifera 67 72 73 60 51 56 55

May 1975 Cladocera 77 74 75 80 35 68 67
Copepoda 4 5 6 7 32 18 19Rotifera 19 22 19 13 33 14 15

Aug 1975 Cladocera 31 45 33 38 40 39 28
Copepoda 22 19 26 22 22 37 15
Rotifera 48 36 41 40 37 24 57

Nov 1975 Cladocera 11 19 14 14 13 12 13
Copepoda 30 33 31 21 27 32 21
Rotifera 59 48 55 65 60 55 65

Feb 1976 Cladocera 1 * * * * *

Copepoda 12 * * * * *

Rotifera 87 * * * * *

May 1976 Cladocera 57 79 40 49 45 46 16
Copepoda 21 12 31 25 28 26 52
Rotifera 22 9 28 26 27 28 33

Appendix 5-H. (Continued) 

Tennessee River Mile 
Date Zooplankton Group 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Nov 1974 C1adocera 29 45 25 24 24 23 24 
Copepoda 23 6 3 7 13 14 19 
Rotifera 48 49 72 70 63 63 57 

Feb 1975 C1adocera 2 4 5 7 9 9 7 
Copepoda 30 25 22 33 41 35 38 
Rotifera 67 72 73 60 51 56 55 

...., May 1975 C1adocera 77 74 75 80 35 68 67 c. Copepoda 4 5 6 7 32 18 19 ,,, 
Rotifera 19 22 19 13 33 14 15 

Aug 1975 C1adocera 31 45 33 38 40 39 28 
Copepoda 22 19 26 22 22 37 15 
Rotifera 48 36 41 40 37 24 57 

Nov 1975 C1adocera 11 19 14 14 13 12 13 
Copepoda 30 33 31 21 27 32 21 
Rotifera 59 48 55 65 60 55 65 

Feb 1976 C1adocera 1 * * * 'It * * Copepoda 12 * 'If 'If * 'If * Rotifera 87 'It 'It 'It 'It * * 
May 1976 C1adocera 57 79 40 49 45 46 16 

Copepoda 21 12 31 25 28 26 52 
Rotifera 22 9 28 26 27 28 33 



Appendix 5-H. (Continued)

Tennessee River Mile
Date Zooplankton Group 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Aug 1976 Cladocera 19 19 17 11 11 27 10
Copepoda 21 18 13 8 10 15 11
Rotifera 60 63 70 81 79 58 79

Nov 1976 Cladocera 26 26 11 11 10 8 8
Copepoda 11 5 5 14 16 19 22
Rotifera 63 68 83 75 75 73 71

Feb 1977 Cladocera 1 1 1 0 1 0 1
Copepoda 8 7 8 10 8 9 13

C. Rotifera 91 93 91 89 91 90 86

May 1977 Cladocera 24 32 15 21 23 23 18
Copepoda 4 5 5 8 6 15 16
Rotifera 72 64 81 70 71 62 66

Aug 1977 Cladocera 11 21 21 24 23 24 8
Copepoda 28 35 37 24 27 22 12
Rotifera 62 43 42 52 51 53 80

Nov 1977 Cladocera 10 7 6 7 5 3 1
Copepoda 17 7 7 16 16 11 6
Rotifera 73 86 87 77 78 87 93

May 1982 Cladocera 41 84 50 21 29 23 36
Copepoda 11 11 14 18 16 20 21
Rotifera 48 5 37 61 55 57 43

Appendix 5-H. (Continued) 

Tennessee River Mile 
Date Zooplankton Group 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Aug 1976 C1adocera . 19 19 17 11 11 27 10 
Copepoda 21 18 13 8 10 15 11 
Rotifera 60 63 70 81 79 58 79 

Nov 1976 Cladocera 26 26 11 11 10 8 8 
Copepoda 11 5 5 14 16 19 22 
Rotifera 63 68 83 75 75 73 71 

Feb 1977 Cladocera 1 1 1 0 1 0 1 

~ 
Copepoda 8 7 8 10 8 9 13 

c. Rotifera 91 93 91 89 91 90 86 
0') 

May 1977 Cladocera 24 32 15 21 23 23 18 
Copepoda 4 5 5 8 6 15 16 
Rotifera 72 64 81 70 71 62 66 

Aug 1977 Cladocera 11 21 21 24 23 24 8 
Copepoda 28 35 37 24 27 22 12 
Rotifera 62 43 42 52 51 53 80 

Nov 1977 C1adocera 10 7 6 7 5 3 1 
Copepoda 17 7 7 16 16 11 6 
Rotifera 73 86 87 77 78 87 93 

May 1982 Cladocera 41 84 50 21 29 23 36 
Copepoda 1l 11 14 18 16 20 21 
Rotifera 48 5 37 61 55 57 43 



Appendix 5-H. (Continued)

Tennessee River Mile
Date Zooplankton Group 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Aug 1982 Cladocera 19 32 22 10 13 12 14

Copepoda 9 18 20 10 16 17 16

Rotifera 73 50 58 81 70 70 70

Nov 1982 Cladocera 71 82 46 38 23 21- 17

Copepoda 15 10 18 10 7 26 22

Rotifera 13 8 37 52 69 53 62

Feb 1983 Cladocera 7 3 1 2 2 3 4

Copepoda 8 10 7 5 7 8 5
C. Rotifera 85 87 92 93 90 89 91

Jun 1983 Cladocera 12 6 7 4 4 9 4

Copepoda 7 3 0 2 2 4 4

Rotifera 81 91 93 94 93 86 92

Aug 1983 Cladocera 33 54 25 20 17 25 17

Copepoda 12 12 15 18 17 34 11

Rotifera 55 34 60 62 66 41 72

Nov 1983 Cladocera 89 85 62 43 41 38 35

Copepoda 4 8 4 11 9 20 20

Rotifera 8 7 34 46 49 42 45

Feb 1984 Cladocera 4 3 3 3 2 5 3

Copepoda 15 13 21 16 25 20 20

Rotifera 80 84 77 81 73 75 78

Appendix 5-H. (Continued) 

Tennessee River Mile 
Date Zooplankton Group 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Aug 1982 C1adocera 19 32 22 10 13 12 14 
Copepoda 9 18 20 10 16 17 16 
Rotifera 73 50 58 81 70 70 70 

Nov 1982 C1adocera 71 82 46 38 23 21 17 
Copepoda 15 10 18 10 7 26 22 
Rotifera 13 8 37 52 69 53 62 

Feb 1983 C1adocera 7 3 1 2 2 3 4 
l\J Copepoda 8 10 7 5 7 8 5 
c'. Rotifera 85 87 92 93 90 89 91 
~ 

Jun 1983 Cladocera 12 6 7 4 4 9 4 
Copepoda 7 3 0 2 2 4 4 
Rotifera 81 91 93 94 93 86 92 

Aug 1983 Cladocera 33 54 2S 20 17 25 17 
Copepoda 12 12 15 18 17 34 11 
Rotifera 55 34 60 62 66 41 72 

Nov 1983 Cladocera 89 85 62 43 41 38 35 
Copepoda 4 8 4 11 9 20 20 
Rotifera 8 7 34 46 49 42 45 

Feb 1984 Cladocera 4 3 3 3 2 5 3 
Copepoda 15 13 21 16 25 20 20 
Rotifera 80 84 77 81 73 75 78 



Appendix 5-H. (Continued)

Tennessee River Mile

Date Zooplankton Group 496.5 506.6 518.0 527.4 528.0 529.5 532.1

May 1984 Cladocera 20 17 6 9 5 8 4

Copepoda 9 8 2 4 4 7 3
Rotifera 71 75 92 87 91 84 93

Aug 1984 Cladocera 28 35 9 7 5 8 11
Copepoda 15 10 7 8 11 18 25

Rotifera 56 54 84 85 84 74 64

Nov 1984 Cladocera 60 82 76 63 63 62 49

Copepoda 22 12 18 23 20 28 39
Rotifera 18 6 5 13 17 9 11

C.

Feb 1985 Cladocera 1 3 4 * * 2 8
Copepoda 35 1I 9 * * 23 21
Rotifera 63 86 87 * * 75 71

May 1985 Cladocera 3 4 3 2 * 2 5
Copepoda 10 12 22 7 * 10 20
Rotifera 87 84 75 91 * 88 75

Aug 1985 Cladocera 23 40 35 25 30 32 24
Copepoda 16 43 38 55 51 43 46
Rotifera 61 17 26 21 19 24 30

Nov 1985 Cladocera 21 21 7 8 13 9 10
Copepoda 32 44 27 28 28 42 36

Rotifera 47 35 66 64 59 49 53

*No sample taken or sample not acceptable due to malfunctioning equipment or mishandling.

Appendix 5-H. (Continued) 

Tennessee River Mile 
Date Zooplankton Group 496.5 506.6 518~O 527.4 528.0 529.5 532.1 

May 1984 C1adocera 20 17 6 9 5 8 4 
Copepoda 9 8 2 4 4 7 3 
Rotifera 71 75 92 87 91 84 93 

Aug 1984 C1adocera 28 35 9 7 5 8 11 
Copepoda 15 10 7 8 11 18 25 
Rotifera 56 54 84 85 84 74 64 

Nov 1984 Cladocera 60 82 76 63 63 62 49 
Copepoda 22 12 18 23 20 28 39 

~ 
Rotifera 18 6 5 13 17 9 11 

c. 
~ 

Feb 1985 C1adocera 1 3 4 * * 2 8 
Copepoda 35 11 9 * * 23 21 
Rotifera 63 86 87 * * 75 71 

May 1985 C1adocera 3 4 3 2 * 2 5 
Copepoda 10 12 22 7 if 10 20 
Rotifera 87 84 75 91 if 88 75 

Aug 1985 C1adocera 23 40 35 25 30 32 24 
Copepoda 16 43 38 55 51 43 46 
Rotifera 61 17 26 21 19 24 30 

Nov 1985 C1adocera 21 21 7 B 13 9 10 
Copepoda 32 44 27 28 28 42 36 
Rotifera 47 35 66 64 59 49 53 

*No sample taken or sample not acceptable due to malfunctioning equipment or mishandling. 
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APPENDIX 5-1 

MEAN ZOOPLANKTON DENSITIES (NO. 1M3) 
AT EACH SAMPLE STATION DURING PREOPERATIONAL MONITORING, 

WATTS BAR NUCLEAR PLANT 



Appendix 5-I. Mean Zooplankton Densities (No./M 3 ) at Each Sample Station During Preoperational Monitoring, Watts Bar Nuclear Plant

Fab 1973 May 1973

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Branchiura
Argulus Stizostethi 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0Total

N

Cladocera
Alona Quadrangularis
Alona Sp.
Bosmina Longirostris
Ceriodaphnia Imm.
Ceriodaphnia Lacustris
Ceriodaphnia Quadrangula
Chydorus Sp.
Daphnia Ambigua
Daphnia Irrm.
Daphnia Parvula
Daphnia Pulex
Daphnia Retrocurva
Diaphanosoma Leuchtenbergianum
Ilyocryptus Spinifer
Latona Setifera
Leptodora Kindtii
Moina Imm.
Moina licrura
Scapholebris Kingi
Sida Crystallina

0
0

74
0
0
0
0
0

25
0
0
0
0
a
0
0
0
0
0

0

0 0 0 0 0 0
0 0 0 0 0 0

155 195 404 400 181 623
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 19 0 0 0 0
0 0 0 0 0 0
0 19 90 76 0 0
0 0 0 32 21 63
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0.

0 0 0 0 0 0

0 0 0 0 68 0 0
0 0 0 0 0 0 0

24307 41843 43893 39626 74732 58510 68285
0 0 0 0 0 0 0
0 1 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 o
0 0 0 0 1 0 56

53 128 1187 1066 2663 4772 12565
2 35 155 228 179 201 425
1 0 0 52 0 0 0
2 35 464 192 112 594 1350

27 31 4 10 74 8 205
0 0 0 0 0 0 0
0 0 0 0 0 0 0
2 32 35 54 77 15 100
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
1 2 53 0 0 3 7

Appe~dix 5-1. Mean Zooplankton Densities (No./M3) at Each Sample Station During Preoperational Monitoring, Watts Bar Nuclear Plant 

E~Q 19Z1 tlilx 19ZJ 
I~DD~~~t~ Rix~( Hi]~ 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Brancniura 
Argulus Stizostethi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cladocera 
Alona Quadrangularis 0 0 0 0 0 0 0 0 0 0 0 68 0 0 
A10na Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

lI:) B05mina Longirostris 74 155 195 404 400 181 623 24307 41843 43893 39626 74732 58510 68285 
,:. Ceriodaphnia Imm. 0 0 0 0 D 0 0 0 0 0 D 0 0 0 
0 Ceriodaphnia Lacustris 0 0 6 0 0 0 0 0 1 0 0 0 0 0 

Ceriodaphnia Quadrangula 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Chydorus Sp. 0 0 19 0 0 0 0 0 0 0 0 0 0 0 
Daphnia Ambigua 0 0 0 0 0 0 0 0 0 0 0 1 0 56 
Daphnia Imm. 25 0 19 90 76 0 0 53 128 1187 1066 2663 4772 12565 
Daphnia Parvula 0 0 0 0 32 21 63 2 35 155 228 179 201 425 
Daphnia Pulex 0 0 0 0 0 0 0 1 0 0 52 0 0 0 
Daphnia Retrocurva 0 0 0 0 0 0 0 2 35 464 192 112 594 1350 
Oiaphano50ma Leuchtenbergianum 0 0 0 0 0 0 0 27 31 4 10 74 8 205 
Ilyocryptus Spinifer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Latona Setifera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Leptodora Kindtii 0 0 0 0 0 0 0 2 32 35 54 77 15 100 
Moina lnun. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Hoina l1;crura 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Scapholebris Kingi 0 0 0 0 0 0 O· 0 0 0 0 0 0 0 
Sida Crystallina 0 0 0 0 0 0 0 2 53 0 0 3 7 



Appendix 5-1. (Continued)

Feb 1973 May 1973

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Sida Imm.
Simocephalus 1mm.

Simocephalus Vetulus

Total

Copepoda
Calanoid Imm.
Canthocamptus Staphylinoides

Cyclopoid [mm.
Cyclops Bicuspidatus Thomasi
Cyclops Varicans Rubellus
Cyclops Vernalis
Diaptomus Mississippiensis
Diaptomus Pallidus
Diaptomus Reighardi
Diaptomus Sanguineus
Ergasilus Sp.
Eucyclops Agilis
Eucyclops Prionophorus
Harpacticoida
Mesocyclops Edax
Nauplii
Nitocra Lacustris
Tropocyclops Prasinus

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0
99 155 233 494 508 202 686

0 18 33 54 32 0 91

0 0 0 0 0 0 0
197 206 191 579 795 234 1077
25 69 33 100 123 67 91

0 0 0 0 0 0 0
0 17 0 56 0 0 0
0 0 0 0 0 0 0

0 18 15 56 0 21 63

25 0 19 34 32 21 29

0 17 15 0 0 0 35

0 0 0 0 0 0 0

0 18 0 0 0 26 0
o 0 0 0 59 0 0

o 0 0 0 0 0 0

0 0 15 0 91 26 0

1255 1794 1428 2924 3370 1338 3533

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

1 1 0 0 0 0 0

0 0 0 0 1 0 0

24396 42108 45791 41228 77907 64103 82993

5 34 129 153 112 523 700

0 0 0 0 0 0 0

312 155 157 787 1899 3470 7930

49 329 155 140 494 473 385

0 0 0 0 0 0 0

49 484 700 339 712 887 1355

0 0 0 0 0 0 0

3 72 96 49 73 14 100

2 1 44 9 49 5 100

1 1 12 5 5 13 20

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

1 0 5 7 44 74 65

2229 385 721 2332 5836 8093 13125

0 0 0 0 0 0 0

0 0 0 0 0 0 40

2651 1461 2019 3821 9224 1.3552 23820Total 1502 2157 1749 3803 4502 1733 4919

Appendix 5-1. (Continued) 

Ei:t! l2ZJ !:!ill l213 
Ii:DDi:55i:i: Bi~e[ Hili: 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Sida Invn. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Simocephalus Inun. 0 0 0 0 0 0 0 1 1 0 0 0 0 0 
Simocephalus Vetulus 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Total 99 155 233 494 508 202 686 24396 42108 45791 41228 77907 64103 82993 

Copepoda 
Calanoid Imm. 0 18 33 54 32 0 91 5 34 129 153 112 523 700 

~ Canthocamptus Staphylinoides 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.:-. Cyclopoid Imm. 197 206 191 579 795 234 1077 312 155 157 787 1899 3470 7930 
~ Cyclops Bicuspidatus Thomasi 25 69 33 100 123 67 91 49 329 155 140 494 473 385 

Cyclops Varicans Rubellus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Cyclops Vernalis 0 17 0 56 0 0 0 49 484 700 339 712 887 1355 
~iaptomus Mississippiensis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Oiaptomus Pallidus 0 18 15 56 0 21 63 3 72 96 49 73 14 100 
Diaptomus Reighardi 25 0 19 34 32 21 29 2 1 44 9 49 5 100 
Diaptomus Sanguineus 0 17 15 0 0 0 3S 1 1 12 5 5 13 20 
Ergasilus Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
~ucyclops Agilis 0 18 0 0 0 26 0 0 0 0 0 0 0 0 
Eucyclops Prionophorus 0 0 0 0 59 0 0 0 0 0 0 0 0 0 
Harpacticoida 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Mesocyclops Edax 0 0 15 0 91 26 0 1 0 5 7 44 74 65 
Nauplii 1255 1794 1428 2924 3370 1338 3533 2229 385 721 2332 5836 8093 13125 
Nitocra Lacustris 0 0 0 0 0 0 0 0 0 () 0 0 0 0 
Tropocyclops Prasinus 0 0 0 0 0 0 0 0 0 0 0 0 0 40 

Total 1502 2157 1749 3803 4502 1733 4919 2651 1461 2019 3821 92211 13552 23820 



Appendix 5-1. (Continued)

Feb 1973 Hay 1973
"- Tennessee River Mile

496.5 506.6 518.0 527.4 528.0. 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Rotifera
Asplanchna Sp.

Brachionus Angularis

Brachionus Bidentata
Brachionus Budapestinensis

Brachionus Calyciflorus
Brachionus Caudatus

Brachionus Quadridentatus

Brachionus Urceolaris

Cephalodella Sp.

Collotheca Sp.

Conochiloides Sp.

Conochilus Unicornis

Euchlanis Sp.

Filinia Sp.

Hexarthra Intermedia
Hexarthra Sp.

Kellicottia Bostoniensis

Kerate1la Sp.

Monostyla Lunaris

Monostyla Quadridentata

Notholca Sp.

Platyias Patulus

Ploesoma Hudsoni

Ploesoma Sp.

Polyarthra Sp.

Rotaria Sp.

Synchaeta Sp.

49 35 52 122 91
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

49 139 181 291 96
0 0 0 0 0
0 0 0 0 0
0 0 48 34 96

49 0 0 0 0
0 155 100 0 64
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

49 69 85 157 123
0 0 0 0 0
0 0 0 0 0

74 122 191 212 558
739 1485 2302 3134 1728
25 0 0 0 0

0 0 0 0 0
0 18 15 0 32
0 0 0 0 0
0 0 0 0 0

0 0 0 0 0

67 35
0 0
0 0
0 0

130 133
0 0
0 0
0 35
0 0
0 0
0 0
0 0
0 0

84 126
0 0
0 0

104 70
1476 2699

0 0
0 0
0 29
0 0
0 0
0 0

5781 333 232 346 1405 1078 23951
264 30 182 140 156 201 100

0 30 0 0 0 0 0
0 0 0 0 0 0 0

991 0 0 0 44 0 0
26 0 0 0 0 0 0
49 30 51 0 0 0 40

0 0 0 0 0 0 a
0 0 0 0 0 0 0

241 98 182 133 741 986 545
0 0 0 0 0 0 25

8081 1539 8359 24996 28849 14853 19595
0 30 0 0 0 0 0

49 0 0 0 44 60 25
0 0 0 0 0 0 0
0 0 0 0 0 0 0

26 0 0 0 88 201 25
2924 2200 8967 7803 19092 14649 13815

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

72 68 27 44 44 60 195
1366 901 6666 18012 50710 35668 72925

0 30 0 0 0 0 0
1537 219 927 1986 3913 3282 8305

1083 1650 2285 9879 7889 2847 4476
0 0 0 0 0 0 0

51425 8703 16895 17863 11834 6634 7314

Appendix 5-1. (Continued) 

Eeb ]27J !jiilX 12ZJ . 
Ieooe~~ee Bi~e[ !jile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Rotifera 
A5planchna Sp. 49 35 52 122 91 67 35 5781 333 232 346 1405 1078 23951 
8rachionus Angularis 0 0 0 0 0 0 0 264 30 182 140 156 201 100 
8rachionus Bidentata 0 0 0 0 0 0 0 0 30 0 a 0 0 0 
Brachionus Budape5tinen5is 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Brachionus Calyciflorus 49 139 181 291 96 130 133 991 0 0 0 44 0 0 

1',) Brachionus Caudatus 0 0 0 0 0 0 0 26 0 0 0 0 0 0 
,:. Brachionus Quadridentatus 0 0 0 0 0 0 0 49 30 51 0 0 0 40 
;J Brachionus Urceolaris a 0 48 34 96 a 35 0 0 0 0 0 0 0 

Cephalodella Sp. 49 0 0 0 0 0 0 a 0 0 0 0 0 0 
Co 11 otheca Sp. 0 155 100 0 64 0 0 241 98 182 133 741 986 545 
Conochiloides Sp. 0 0 0 0 0 0 a 0 0 0 0 0 0 25 
Conochilus Unicornis 0 0 0 0 0 0 0 80Bl 1539 8359 24996 28849 14853 19595 
Euchlanis Sp. 0 0 0 a 0 0 0 0 30 0 0 0 0 0 
Filinia Sp. 49 69 85 157 123 84 126 49 0 0 0 44 60 25 
Hexarthra Intermedia 0 0 0 0 0 0 0 0 0 a 0 a 0 0 
Hexarthra Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 a 
Kellicottia Bostoniensis 74 122 191 212 558 104 70 26 a a a 88 201 25 
Keratella Sp. 739 1485 2302 3134 1728 1476 2699 2924 2200 8967 7803 19092 14649 13815 
Hon05tyla Lunaris 25 a 0 0 a 0 0 0 0 0 0 0 0 0 
Hon05tyla Quadridentata 0 0 0 0 0 0 0 0 0 0 0 a 0 a 
Notholca Sp. a 18 15 0 32 0 29 0 0 0 0 0 0 0 
Platyias Patulus 0 0 0 0 0 0 0 0 0 a 0 a 0 a 
Ploesoma Hudsoni 0 0 a 0 a 0 0 a a 0 0 0 0 0 
Ploesoma Sp. a 0 0 0 0 0 0 72 68 27 44 44 60 195 
Polyarthra Sp. 1083 1650 2285 9879 7889 2847 4476 1366 901 6666 18012 50710 35668 72925 
Rotaria Sp. 0 0 0 0 0 0 0 0 30 0 0 0 0 0 
Synchaeta Sp. 51425 8703 16895 17863 11834 6634 7314 1537 219 927 1986 3913 3282 8305 



Appendix 5-I. (Continued)

Feb 1973 May 1973

Tennessap River Milje
496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Testudinella Sp.
Trichocerca Sp._
Trichotria Pocillum

0
0
0

0
0
0

0
0
0

0
34
22

0
0
0

0
0
0

0
0
0

0
98

0

0
30
a

0 0
281 44

0 0

a 0
204 191

0 0

0
100

0

Total 53542 12376 22154 31748 22511 11342 14917 21505 5538 25874 53504 105290 71229 139646

Appendix 5-1. (Continued) 

Eel! l~!7l Hill! ]913 
IeDD!.!ssee Bi~et Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Testudinella Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Tr; chocel'ca Sp. _ 0 0 0 34 0 0 0 98 30 281 44 204 191 100 
Trichotria Pocillum 0 0 0 22 0 0 0 0 0 0 0 0 0 0 

Total 53542 12376 22154 31748 22511 11342 14917 21505 5538 25874 53504 105290 71229 139646 

-, -

--_ .. - ...... _- _ .... -_ ... __ .. ' 



Appendix 5-I. (Continued)

Aug 1973 Nov 1973
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Branchiura

Argulus Stizostethi 0 2 0 0 0 0 1 0 0 0 0 0 0 0

0 2 0 0 0 0 1 0 0 0 0 0 0 0Total

?a
fWb

Cladocera
Alona Quadrangularis 0 0 0 0 0 0 0
Alona Sp. 0 0 0 0 0 0 0

Sosmina Longirostris 6614 13335 6599 6502 11215 21020 25278

Ceriodaphnia Imm. 129 59 20 178 179 468 100

Ceriodaphnia Lacustris 33 91 19 23 187 179 8

Ceriodaphnia Quadrangula 0 0 0 0 0 0 0

Chydorus Sp. 0 0 0 0' 0 0 0

Daphnia Ambigua 0 0 0 0 0 0 0

Daphnia Imm. 907 837 782 1134 2922 4506 3713

Daphnia Parvula 33 91 39 38 153 181 3

Daphnia Pulex 0 0 0 0 0 0 0

Daphnia Retrocurva 162 305 174 275 1104 1671 1792

Diaphanosoma Leuchtenbergianum 358 416 1061 2185 4472 10858 18937

Ilyocryptus Spinifer 0 1 1 1 0 0 106

Latona Setifera 0 0 0 0 0 0 1

Leptodora Kindtii 32 65 0 30 61 9i 270

Moina Imm. 0 52 230 0 646 1424 1651

Moina Hicrura 17 0 0 84 0 0 0

Scapholebris Kingi 0 0 0 0 0 0 0

Sida Crystallina 0 2 0 0 0 0 0

Sida Imm. 0 2 0 0 0 0 0

Simocephalus ]mm. 0 0 0 0 0 0 0

Simocephalus vetulus 0 0 0 0 0 0 0

Total 8285 15256 8925 10450 20939 40398 51859

0
1

826
0
0
0
0
0
6
1
0

0
1
0
2
0
0
0
0
0
0
0

848

0
0

926
0
0
0

0
0

17
2
0
2
6
0
0
2
0
0
0
0
0
0
0

956

0 0 0 0 0
0 0 0 16 0

1127 2827 4575 4146 7647
7 5 0 0 0
0 0 0 0 0
7 10 9 48 40
0 0 0 0 0
0 0 0 0 0

14 207 451 332 744
1 50 48 32 40
0 0 0 0 0

20 83 110 111 121
1 10 10 32 121
0 0 0 0 22
0 0 0 0 0
1 5 20 32 40
0 0 0 0 0
0 0 0 0 0
0 0 0 0 22
0 0 0 0 0
0 0 0 0 0
0 0 1 0 0
0 0 0 0 0

1178 3197 5224 4749 8797

Appendix 5-1. (Continued) 

Branchiura 
Argulus Stizostethi 

Cladocera 
Alona Quadrangularis 
Alona Sp. 
Bosmina Longirostris 
Ceriodaphnia Imm. 
Ceriodaphnia Lacustris 
Ceriodaphnia Quadrangula 
Chydorus Sp. 
Daphnia Ambigua 
Oaphnia Imm. 
Daphnia Parvula 
Daphnia Pulex 

Total 

Daphnia Retrocurva 
DiaphanQsQma Leuchtenbergianum 
Ilyocryptus Spinifer 
Latona Setifera 
Leptodora Kindtii 
Moina Imm. 
Moina Micrura 
Scapholebris Kingi 
Sida Crystallina 
Sida Imm. 
Simocephalus Imm. 
Simocephalus Vetulus 

TQtal 

Aug }973 NQy 1973 

Tennessee River Mile 
496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532. I 

o 2 

o 2 

o 

o 

o 

o 

o 
o 

o 

o 

o 
o 

o 

o 

o 
o 

o 
o 

000 
o 0 0 

6614 13335 6599 6502 11215 21020 25278 
129 59 20 178 179 468 100 
33 91 19 23 187 179 8 
000 
000 
000 

000 0 
O· 0 0 0 
000 0 

907 837 782 1134 2922 4506 37}3 
33 91 39 38 }53 181 3 
000 000 0 

]62 
358 

o 
o 

32 
o 

17 
o 
o 
o 
o 
o 

305 
416 

1 

o 
65 
52 
o 
o 
2 
2 
o 
o 

174 275 
1061 2185 

} 1 

o 0 
o 30 

230 0 
o 84 
o 0 
o 0 
o 0 
o 0 
o 0 

1104 1671 1792 
4412 10858 18937 

o 0 106 

001 
61 91 270 

646 1424 1651 
000 
000 

o 0 0 
o 0 0 
o 0 0 
o 0 0 

8285 15256 8925 10450 20939 40398 51859 

o 

o 

o 
1 

826 
o 
o 
o 
o 
o 
6 
1 

o 
11 
o 
1 
o 
2 
o 
o 
o 
o 
o 
o 
o 

848 

o 

o 

o 
o 

926 
o 
o 
1 

o 
o 

17 
2 
o 
2 
6 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 

o o 

o o 

o 0 
o 0 

1121 2827 
1 5 
o 0 
1 10 
o 0 
o 0 

14 207 
1 50 
o 0 

20 
1 

o 
o 
1 

o 
o 
o 
o 
o 
o 
o 

83 
10 

o 
o 
5 
o 
o 
o 
o 
o 
o 
o 

o o 

o o 

o 0 
o 16 

4575 4146 
o 0 
o 0 
9 48 
o 0 
o 0 

451 332 
48 32 
o 0 

110 

10 
o 
o 

20 
o 
o 
o 
o 
o 
1 
o 

111 

32 
o 
o 

32 
o 
o 
o 
o 
o 
o 
o 

o 

o 

o 
o 

7647 
o 
o 

40 
o 
o 

744 
40 
o 

121 
121 
22 
o 

40 
o 
o 

22 
o 
o 
o 
o 

956 1178 3197 5224 4749 8797 



Appendix 5-1. (Continued)

Aug 1973 Nov 1973
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Copepoda
Calanoid 1mm.
Canthocamptus Staphylinoides
Cyclopoid lImm.
Cyclops Bicuspidatus Thomasi
Cyclops Varicans Rubellus
Cyclops Vernalis
Diaptomus Mississippiensis
Diaptomus Pallidus
Diaptomus Reighardi
Diaptomus Sanguineus
Ergasilus Sp.
Eucyclops Agilis
Eucyclops Prionophorus
Harpacticoids
Mesocyclops Edax
Nauplii
Nitocra Lacustris
Tropocyclops Prasinus

97 4 59 161 222 224 383
0 0 0 0, 0 0 0

856 723 1005 1697 3418 5836 7679
0 0 0 0 0 0 0
0 0 0 0 0 0 0

130 202 213 122 349 413 161
0 0 0 0 0 0 0

97 59 21 4 41 45 17
0 0 1 9 0 0 0
0 0 0 0 0 0 0
0 0 3 22 26 1 57
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 26 0 22 34 0 0

113 157 155 176 433 734 858
1067 1603 1935 5123 7713 21103 18202

16 0 0 0 0 0 0
0 2 0 0 0 0 57

I

0
114

0

2
12
0

11
0
0
6
0
0
0

11

287
0
1

2

0
87

1

0

24

0
1

0

0

0

0
0

0
12

212

0

0

3
0

155
7
7

48
0
3
I
0
0

7
0
0

17
233

0
1

67
5

590
29

0
125

0
68

0
0
5
0
0
0

115
608

0
0

87

0
1022

92

0

150

0

65

2

0
0

0
0
0

147

1290

0
0

78
1

2770
221

0
335

0
47
2
0
0
0
0
0

110
3873

0
0

210
0

3794
40

0
192

1

22
I
0
1
0
0
0

63
3697

0
0

Total 2376 2776 3392 7336 12236 28356 27414 445 339 482 1612 2856 7437 8021

Rotifera
Asplanchna Sp.
Brachionus Angularis
Brachionus Bidentata
Brachionus Budapestinensis
Brachionus Calyciflorus

336 1169 11726 12383 19526 30538 56865
2957 5923 24014 32430 56908 24595 38370

17 30 0 0 0 0 0
956 656 2290 4021 5383 16030 9705

0 0 57 30 11M 413 156

38
6
6
0
0

6
12
0
0
0

15 19
7 0
0 0

0 5

0 0

57
0
0

12
9

126 1045
0 0
0 0
0 18

0 0

Appendix 5-1. (Continued) 

6U9 J2Z3 rfgv J213 
Tennessee Rjyer Mile 

/ 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Copepoda 
Calanoid Imm. 97 4 59 161 222 224 383 1 2 3 67 87 78 210 
Canthocamptus Staphylinoides 0 0 0 0 0 0 0 0 0 0 5 0 1 0 
Cycl opoi d 1I11III. 856 723 1005 1697 3418 5836 7679 114 87 155 590 1022 2770 3794 
Cyclops Bicuspidatus Thomasi 0 0 0 0 0 0 0 0 1 7 29 92 221 40 
Cyclops Varicans Rubellus 0 0 0 0 0 0 0 2 0 7 0 0 0 0 
Cyclops Vernalis 130 202 213 122 349 413 161 12 24 48 125 150 335 192 
Oiaptomus Mississippiensis 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

~ Oiaptomus Pallidus 97 59 21 4 41 45 17 11 1 3 68 65 47 22 
~ Diaptomus Reighardi 0 0 1 9 0 0 0 0 0 1 0 2 2 1 
C/I 

Diaptomus Sanguineus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ergasilus Sp. 0 0 3 22 26 1 57 6 0 0 5 1 0 1 
Eueyelops Agilis 0 0 0 0 0 0 0 0 0 -7 0 0 0 0 
Eueyclops Prionophorus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Harpactieoids 0 26 0 22 34 0 0 0 0 0 0 0 0 0 
Hesocyclops Edax 113 157 155 176 433 734 858 11 12 17 115 147 110 63 
Nauplii 1067 1603 1935 5123 1713 21103 18202 287 212 233 608 1290 3873 3697 
Nitocra lacustris 16 0 0 0 0 0 0 0 0 0 0 0 0 0 
Tropocyelops Prasinus 0 2 0 0 0 0 57 0 0 0 0 0 

Total 2376 2776 3392 7336 12236 28356 27414 445 339 482 1612 2856 7437 8021 

RotHera 
Asplanchna Sp. 336 1169 11726 12383 19526 30538 56865 38 6 15 19 57 126 1045 
Braehionus Angularis 2957 5923 24014 32430 56908 24595 38370 6 12 7 0 0 0 0 
Brachionus Bidentata 17 30 0 0 0 0 0 6 0 0 0 0 0 0 
Brachionus Budapestinensis 956 656 2290 4021 5383 16030 9705 0 0 0 5 12 0 18 
Brachionus Calyciflorus 0 0 57 30 111 413 156 0 0 0 0 9 0 0 



Appendix 5-1. (Continued)

Aug 1973 Nov 1973
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Brachionus Caudatus

Brachionus Quadridentatus

8rachionus Urceolaris

Cephalodella Sp.

Collotheca Sp.

Conochiloides Sp.

Conochilus Unicornis

Euchlanis Sp.
Filinia SP.

hexarthra Intermedia

Hexarthra Sp.
Kellicottia Bostoniensis

Keratella Sp.

Monostyla Lunaris

Monostyla Quadridentata

Notholca Sp.
Platyias Patulus

Ploesoma Hudsoni

Ploesoma Sp.

Polyarthra Sp.

Rotaria Sp.

Synchaeta Sp.

Testudinella Sp.
Trichocerca Sp.

Trichotria Pocillum

16 59 0 8 34 0 57
0 52 0 22 0 0 50
0 0 0 0 0 0 0

V7 0 38 25 0 0 0
0 155 653 242 289 2162 1056

829 2074 5275 5200 9823 13049 19101
812 1066 2387 2113 3846 12157 19923

0 2 0 0 0 0 0
0 0 0 43 34 0 0
0 0 0 0 0 0 0
0 33 0 0 0 0 453
0 0 19 17 60 234 57

164 357 560 1914 3113 6490 8756
0 0 0 0 0 0 0
0 0 0 8 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 56 100
0 0 0 0 0 0 0

274 1116 7576 9250 15950 43430 41335
32 305 992 877 2264 6130 4974

0 0 0 0 0 0 0
49 124 1093 303 1340 2076 9283
0 33 0 0 0 0 0

17 162 196 169 365 1571 978
0 0 0 0 0 0 0

0 6
0 0
0 0
6 0

28 29
146 0
38 6

0 0
0 0
0 0
0 0
6 6

168 409
0 0
0 0
0 0
0 0
0 0
6 0

22 47
22 0

141 122
0 0
0 6
0 0

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
7 47 203 255 261
0 0 37 0 79

14 5 9 32 121
0 0 0 0 0
0 0 0 0 0
0 0 0 0 45
0 0 0 0 0
7 33 44 79 95

634 1437 2637 4356 7783
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 134

22 14 77 78 181
155 108 373 590 3144

0 0 0 0 0
276 145 350 748 6127

0 0 0 0 0
0 0 0 16 22
0 0 0 0 0

Total 6476 13316 56876 69055 119046 158931 211219 633 649 1137 1813 3808 6280 19055

Appendix 5-1. (Continued) 

Aug 1213 f:jll~ 1213 
Ieooe55ee Bj~e[ Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Brachionus Caudatus 16 59 0 8 34 0 57 0 6 0 0 0 0 0 
Brach;onus Quadridentatus 0 52 0 22 0 0 50 0 0 0 0 0 0 0 
Brach;onus UrceoJaris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Cephillodella Sp. 17 0 38 25 0 0 0 6 0 0 0 0 0 0 
Collotheca Sp. 0 155 653 242 289 2162 1056 28 29 7 47 203 255 261 
Conochiloides Sp. 829 2074 5275 5200 9823 13049 19101 146 0 0 0 37 0 79 
Conochilus Unicornis .812 1066 2387 2113 3846 12157 19923 38 6 14 5 9 32 121 
Euchlanis Sp. 0 2 0 0 0 0 0 0 0 0 0 0 0 0 

~J Filinia SP. 0 0 0 43 34 0 0 0 0 0 0 0 0 0 
~ 
CO) Hexilrthra Intermedla 0 0 0 0 0 0 0 0 0 0 0 0 0 45 

Hexuthra Sp. 0 33 0 0 0 0 453 0 0 0 0 0 0 0 
Kellicottia Bostoniensis 0 0 19 17 60 234 57 6 6 7 33 44 79 95 
Keratell aSp. 164 357 560 1914 3113 6490 8756 168 409 634 1437 2637 4356 7783 
Honostyla Lunaris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Honostyla Quadridentata 0 0 0 8 0 0 0 0 0 0 0 0 0 0 
Notholca Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Platyias Patulus 0 0 0 0 0 56 100 0 0 0 0 0 0 0 
Ploesoma Hudsoni 0 0 0 0 0 0 0 0 0 0 0 0 0 134 
Ploesoma Sp. 274 1116 7576 9250 15950 43430 41335 6 0 22 14 77 78 181 
Polyarthra Sp. 32 305 992 877 2264 6130 4974 22 47 155 108 373 590 3144 
Rotaria Sp. 0 0 0 0 0 0 0 22 0 0 0 0 0 0 
Synchaeta Sp. 49 124 1093 303 1340 2076 9283 141 122 276 145 350 748 6127 
Testudinella Sp. 0 33 0 0 0 0 0 0 0 0 0 0 0 0 
Tdchocerca Sp. 17 162 196 169 365 1571 978 0 6 0 0 0 16 22 
Trichotria Pocil1um 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 6476 13316 56876 69055 119046 158931 211219 633 649 1137 1813 3808 6280 19055 



Appendix 5-I. (Continued)

Feb 1974 May 1974
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Branchiura
Argulus Stizostethi 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0

0 0 0Total

N4

Cladocera
Alona Quadrangularis

Alonella Sp.

Bosmina Longirostris

Bosmina Sp.

Ceriodaphnia Lacustris

Ceriodaphnia Quadrangula

Ceriodaphnia Reticulata

Chydorus Sp.

Daphnia Ambigua

Daphnia Galeata

Daphnia Parvula

Daphnia Pulex

Daphnia Retrocurva

Daphnia Sp.

Diaphanosoma Leuchtenbergianum

Diaphanosoma Sp.

Leptodora Kindtii

Leydigia Quadrangularis

Moina Micrura

Sida Crystallina

Simocephalus Imm.

0 0 0 0
0 0 3 3

267 342 202 345
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 1 .3 0
0 28 0 0
0 0 0 0

10 13 6 11
0 0 0 0
0 0 0 0

12 22 19 43
0 0 0 4
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
1 0 0 0

4
0

313
0
0
0
0
6
0
0
9
0
1

35
0
0
0
0
0
0
0

I
0

156
0

0
0
0
0
0
0
5
0
0

28
0
0
0
0
0
0
0

0
0

190
104

0
0
0
0
0
0
8
0
0

40
2
0
0
0
0
0
0

0 0
0 0

13303 16927
0 0
0 0
1 0
0 0

13 0
0 0
0 0
2 8
2 0

-0 3
107 33
60 1
59 0
15 8
1 0
1 0
2 0
0 0

0 0 0 0 0
0 0 0 0 0

3864 26071 55848 37208 54666
0 0 0 0 0
0 0 0 0 0

0 0 0 0 0

0 0 0 0 0
0 0 0 0 0

0 101 0 0 0
0 0 0 0 0
3 103 440 77 1417
0 0 0 0 0
1 72 33 41 377

0 32 47 41 87

1 8 11 4 496
0 0 0 0 0
6 332 1206 106 342

0 0 0 0 0

0 0 0 0 0

0 0 1 0 0
0 0 0 0 0

Total 290 406 233 406 368 190 344 13566 16980 3875 26719 57586 37477 57385

Appendix 5-1. (Continued) 

Ee~ 12H t'li!.~ 12Z~ 
Ieooessee Bi~er Mile 

496.5 506.6 51B.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 52B.O 529.5 532.1 

Branchiura 
Argulus Stilostethi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cladocera 
l>j Alona Quadrangularis 0 0 0 0 4 0 a 0 0 0 0 0 a 
,;lo Alonella Sp. 0 a 3 3 0 0 0 0 0 0 0 0 0 0 
-.J 80smina longirostris 267 342 202 345 313 156 190 13303 16927 3864 26071 55848 3720B 54666 

805mina Sp. 0 0 0 0 0 0 104 0 0 0 0 0 0 0 
Ceriodaphnia Lacustris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ceriodaphnia Quadrangula a 0 0 0 0 0 0 I 0 0 0 0 0 0 
Ceriodaphnia Reticulata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Chydorus Sp. a 1 3 0 6 0 0 13 0 0 0 0 0 0 
Daphnia Ambigua 0 28 0 0 0 0 0 0 0 0 101 0 0 0 
Daphnia Galeata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Oaphnia Parvula 10 13 6 11 9 5 8 2 8 3 103 440 77 1417 
Daphnia Pulex 0 0 0 0 0 0 0 2 0 0 0 0 0 0 
Daphnia Retrocurva 0 0 0 0 1 0 0 0 3 1 72 33 41 377 
Daphnia Sp. 12 22 19 43 35 28 40 107 33 0 32 47 41 87 
Diaphano50ma leuchtenbergianum 0 0 0 4 0 0 2 60 1 1 8 11 4 496 
Diaphanosoma Sp. 0 0 0 0 0 0 0 59 0 0 0 0 0 a 
Leptodora Kindtii 0 0 0 0 0 0 0 IS 8 6 332 1206 106 342 
Leydigla Qvadrangulari$ 0 0 0 0 0 0 0 0 0 0 0 0 0 
Hoi na Hi crura 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
Sida Crystallina 0 0 0 0 0 0 0 2 0 0 0 1 0 0 
Simocephalu5 Imm. 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 290 406 233 406 368 190 344 13566 16980 3875 26719 57586 37477 57385 



Appendix 5-I. (Continued)

Feb 1974 May 1974

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

I3
00

Copepoda
Calanoida Imm.
Canthocamptus Robertcokeri
Canthocamptus Staphylinoides
Cyclopoida Imm.
Cyclops Bicuspidatus Thomasi
Cyclops Varicans Rubellus
Cyclops Vernalis
Diaptomus Pallidus
Diaptomus Reighardi
Diaptomus Sanguineus
Ergasilus Sp.
Eucyclops Agilis
Eucyclops Prionophorus
Harpacticoida
Mesocyclops Edax
Nauplii
Nitocra Lacustris
Paracyclops Fimbriatus
Paracyclops Fimbriatus Poppei
Tropocyclops Prasinus

60 46 44
0 0 3
0 0 0

188 221 190
57 32 54

0 4 0
0 0 0
6 6 6
0 0 0
0 1 0
0 0 0
0 1 0
0 0 0
1 1 3
1 1 3

894 1014 666
0 0 0
0 0 0
0 0 0
2 2 2

40
0

11

285
64

0
0
7
0
0
0
0
0
0
0

1359
0
0
0
5

18

0
1

185
29

1

0
12
0
1

0
4
0
0
3

1016
0
0
0
3

14
0
i

125
6
2
0
4
0
0
0
0
0
0
0

849
0
0
0
2

43
0
1

167
10
0
0

15
0
1

0
1
0
0
2

921
0
0
0
3

29
0
0

321
60

1
24
24

0
5
0

0
0
1

1237
0
0

412
0
0

58
816

0
14
8
7
0
0
0
0
0

27
1086

0
0
0
0

3 46 493 214 294
0 0 0 0 0
0 0 0 0 0

33 260 809 649 4461
112 270 852 378 514

0 0 0 0 0
10 66 214 106 113

4 6 21 1 50
1 36 210 53 575
3 5 113 38 34
0 0 132 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
3 3 13 73 88

442 1903 5564 5042 11679
0 0 0 0 0
0 0 0 0 0
o 0 0 0 0
0 0 0 0 0

611 2595 8421 6554 17808Total 1209 1329 971 1771 1273 1003 1164 1705 2428

Rotifera
Asplanchna Sp.
Brachionus Angularis

26 73 70
11 0 0

190 81 80 104
0 0 0 0

5804 26
132 0

0 135 341 271 1368
16 74 0 18 0

Appendix 5-1. (Continued) 

(eb 12Z~ t1ix 12Z~ 
IeDDe55ee Bi~e[ Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Copepoda 
Calanoida Invn. 60 46 44 40 18 14 43 29 412 3 46 493 214 294 
Canthocamptus Robertcokeri 0 0 3 0 0 0 0 0 0 0 0 0 0 0 
Canthocamptus Staphylinoides 0 0 0 11 1 0 0 0 0 0 0 0 
Cyclopoida Inn. 188 221 19.0 285 185 125 167 321 58 33 260 809 649 4461 
Cyclops Bicuspidatus Thomasi 57 32 54 64 29 6 10 60 816 112 270 852 378 514 
Cyclops Varicans Rubellus 0 4 0 0 1 2 0 0 0 0 0 0 0 
Cyclops Vernalis 0 0 0 0 0 0 0 24 14 10 66 214 106 113 

~J Diaptomus Pallidus 6 6 6 7 12 4 15 24 8 4 6 21 1 50 
,Olo 

Diaptomus Rei ghardi 0 0 0 0 0 0 0 0 7 1 36 210 OJ 53 575 
Diaptomus Sanguineus 0 I 0 0 I 0 1 5 0 3 5 113 38 34 
Ergasilus Sp. 0 0 0 0 0 0 0 0 0 0 0 132 0 0 
Eucyc10ps Agilis 0 1 0 0 4 0 1 1 0 0 0 0 0 0 
Eucyclops Prionophorus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Harpacticoida 3 0 0 0 0 0 0 0 0 a 0 0 
Hesocyclops Edax 1 3 0 3 0 2 27 3 3 13 73 88 
Naupli i 894 1014 666 1359 1016 849 921 1237 1086 442 1903 5564 5042 11679 
Nitocra Lacustris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Paracyclops Fimbriatus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Paracyclops fimbriatus Poppei 0 0 0 0 0 0 0 0 0 0 0 0 0 
Tropocyclops Prasinus 2 2 2 5 3 2 3 0 0 0 0 0 0 

Total 1209 1329 971 1771 1273 1003 1164 1705 2428 611 2595 8421 6554 17808 

Rotifera 
Asplanchna Sp. 26 73 70 190 81 80 104 5804 26 0 135 341 271 1368 
Brachionu5 Angularis 11 0 0 0 0 0 0 132 0 16 74 0 18 0 



Appendix 5-I. (Continued)

Feb 1974 May 1974
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

A0

Brachionus Bidentata
Brachionus Budapestinensis
Brachionus Calyciflorus
Brachionus Caudatus
Brachionus Havanaensis
Brachionus Quadridentatus
Cephalodella Sp.
Collotheca Pelagica
Collotheca Sp.
Conochiloides Sp.
Conochilus Hippocrepis
Conochilus Unicornis
Epiphanes Macrourus
Euchlanis Sp.
Filinia Sp.
Hexarthra Mira
Hexarthra Sp.
Kellicottia Bostoniensis
Kellicottia Longispina
Keratella Sp.
Lecane Luna
Lecane Sp.
Monostyla Sp.
Ploesoma Hudsoni
Ploesoma Sp.
Ploesoma Truncata
Polyarthra Sp.
Rotaria Neptunia

0
0
6
0
0
0
9
0

265
9
0

17
0
0

29
0
0

14
0

899
0
0
0
0
0
0

309
0

0
0
7
0
0
0
3
0

175
0
0

3
0
6
9
0
0

28
0

1109
0
0
0
0
0
0

260
0

0
0
5
0
0

0
5
0

144
25
0
0
0
0
3
0
0

14
0

558
0
0
0
0
0
0

104
0

0 0
0 0
0 4
0 0
0 0
0 0
7 3
0 0

278 181
49 18
0 0
4 4
0 0
0 0

14 6
0 0
0 0

34 9
0 0

1102 1066
0 0
0 0
0 0
0 0
0 4
0 0

401 164
0 0

0 0 178
0 0 12
4 11 2037
0 0 0
0 0 0
0 0 1022
5 2 24
0 0 0

170 227 72
12 33 83

0 0 36
5 11 16355
0 2 0
0 4 24
8 2 0
0 0 0
0 0 12

12 26 0
0 0 0

885 1054 1309
0 0 12
0 0 12
0 2 0
0 0 0
0 0 1096
0 0 0

152 118 345
0 0 0

16
0
0
0
0
0

26

0
16
0
0

384
0
0
0
0
0
0
0

2158
0
0
0
0

206
0

84
0

0 0 0 0 0
0 0 0 18 0
0 0 17 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 11 0 0 0
0 0 0 0 0
0 32 0 41 182
0 0 0 0 0
0 0 0 0 0

421 7081 8999 3834 22965
0 0 0 0 0
0 0 0 0 0

127 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 166 62 71 17
0 0 0 0 17

2827 3752 9986 5929 12888
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

142 396 876 0 1898

0 0 0 0 0
299 1434 2585 2122 6688

0 0 0 0 0

Appendix 5-1. (Continued) 

Ee~ 12Z~ !:Ii)! 12B 
IeDDeiiee River l:Iile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Brachionus Bidentata 0 0 0 0 0 0 0 178 16 0 0 0 0 0 
Brachionus Budapestinensis 0 0 0 0 0 0 0 12 0 0 0 0 18 0 
Brachionus Calyciflorus 6 7 5 0 4 4 11 2037 0 0 0 17 0 0 
Brachionus Caudatus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Brachionus Havanaensis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Brachionus Quadridentatus 0 0 0 0 0 0 0 1022 0 0 0 0 0 0 
Cephalodella Sp. 9 3 5 7 3 5 2 24 26 0 11 0 0 0 
Col'otheca Pe1agica 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

l\J Col1otheca Sp. 265 175 144 278 181 170 227 72 16 0 32 0 41 182 
~ Conochiloides Sp. 9 0 25 49 18 12 33 83 0 0 0 0 0 0 
c,:) Conochilus Hippocrepis 0 0 0 0 0 0 0 36 0 0 0 0 0 0 

Conochilus Unicornis 17 3 0 4 4 5 11 16355 384 421 7081 8999 3834 22965 
Epiphanes Hacrourus 0 0 0 0 0 0 2 0 0 0 0 0 0 0 
Euchlanis Sp. 0 6 0 0 0 0 4 24 0 0 0 0 0 0 
Filinia Sp. 29 9 3 14 6 8 2 0 0 127 0 0 0 0 
Hexarthra Hi ra 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Hexarthra Sp. 0 0 0 0 0 0 0 12 0 0 0 0 0 0 
Kellicottia Bostoniensis 14 28 14 34 9 12 26 0 0 0 166 62 71 17 
Kellicottia Longispina 0 0 0 0 0 0 0 0 0 0 0 0 0 17 
Keratel1a Sp. 899 1109 558 1102 1066 885 1054 1309 2158 2827 3752 9986 5929 12888 
Lecane Luna 0 0 0 0 0 0 0 12 0 0 0 0 0 0 
Lecane Sp. 0 0 0 0 0 0 0 12 0 0 0 0 0 0 
Monostyla Sp. 0 0 0 0 0 0 2 0 0 0 0 0 0 0 
Ploesoma Hudsoni 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ploesoma Sp. 0 0 0 0 4 0 0 1096 206 142 396 876 0 1898 
Ploesoma Truncata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Pol yarthra Sp. 309 260 104 401 164 152 118 345 84 299 1434 2585 2122 6688 
Rotaria Neplunia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 



Appendix 5-I. (Continued)

Feb 1974 May 1974
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Rotaria Sp.
Synchaeta Sp.
Trichocerca Sp.
Trichotria Sp.

14 3 6 4 0 5 6 0 0 0 0 0 0 0
1940 1475 1188 1862 1235 1260 2135 618 158 49 205 325 206 374

0 0 0 0 0 0 2 154 0 0 0 23 0 38
0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 3548 3151 2122 3945 2775 2598 3739 29337 3074 3881 13286 23214 12510 46435

toN 
VI 
o 

Appendix 5-1. (Continued) 

Rotaria Sp. 
Synchaeta Sp. 
T ri chocerca Sp. 
Tri chotri a Sp. 

Total 

496.5 506.& 

14 3 
1940 1475 

0 0 
0 0 

3548 3151 

[~b 12Z!! 

518.0 527.4 528.0 

6 4 0 
1188 1862 1235 

0 0 0 
0 0 0 

2122 3945 2775 

Hi): 12Z!1 
I~DD~55~~ 8i~~[ Hi1e 

529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

5 6 0 0 0 0 0 0 0 
1260 2135 618 158 49 205 325 206 374 

0 2 154 0 0 0 23 0 38 
0 0 0 0 0 0 0 0 0 

2598 3739 29337 3074 3881 13286 23214 12510 46435 



Appendix 5-I. (Continued)

Aug 1974 Nov 1974
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Branchiura
Argulua Stizostethi 0 0 0 0 0 0 0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 0 0 0 0 0 1 0Total

Cladocera
Alona Quadrangularis
Alonella Ap.
Bosmina Longirostris
Bosmina Sp.
Ceriodaphnia Lacustris
Ceriodaphnia Quadrangula
Ceriodaphnia Reticulata
Chydorus Sp.
Daphnia Ambigua
Daphnia Galeata
Daphnia Parvula
Daphnia Pulex
Daphnia Retrocurva
Daphnia Sp.

Diaphanosoma Leuchtenbergianum
Diaphanosoma Sp.
Leptodora Kindtii
Leydigia Quadrangularis
Moina Micrura
Sida Crystallina
Simocephalus Imm.

0 0 0 0 0
0 0 0 0 0

2972 2222 6339 2438 2001
0 0 0 0 0
0 0 0 72 19
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

0 0 145 118 0
3 3 124 101 545

23 4 130 196 241
0 0 0 0 0

466 1400 2099 3478 8652
0 188 0 0 495
0 119 722 2064 2269
0 0 0 0 0

17 154 169 98 304
0 0 0 0 0
0 0 0 20 0
0 0 0 0 0
0 0 0 0 0

0 0
0 255

1901 278
0 0
0 20
0 0
0 0
0 0
0 0
6 454

94 380
0 0

3829 8157
130 512

2731 8890
0 0

206 356
0 0
1 20
0 0
0 0

0
0

2799
0
0
0
0
0
0
0

58
0
6
6
7
0
1

0
0
0
0

0
0

3496
0
0
0
0
0
0
0
0
0
2
0
0
0
2
0
0
0
0

0
0

3077
0
0
0

0
0
0
0
i

0
2
0

0
0
3
0
0
0
0

0
0

6237
0
0
0
0
0
0
0

81
0

121
0
2
0

10
0
0
0
0

0 0 0
0 0 0

8062 14765 21216
0 0 0
1 37 54
0 0 0
0 1 0
0 0 0
0 0 0
0 0 0

40 925 1543
0 0 0

125 485 569
0 0 0

38 3 162
0 0 0

75 25 32
0 0 0
0 0 0
0 0 0
0 0 27

Total 3481 4090 9728 8585 14526 8898 19322 2877 3500 3083 6451 8341 16241 23603

Appendix 5-1. (Continued) 

6119 19H Hgv 197!\ 
TeDDe~see Bi~er ~i]e 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Branchiura 
Argulua Stizostethi 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cladocera 
Alona Quadrangularis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Alonella Ap. 0 0 0 0 0 0 255 0 0 0 0 0 0 [) 

~ Bosmina Longirostris 2972 2222 6339 2438 2001 1901 278 2799 3496 3077 6237 8062 14765 21216 
(,,"1 .... Bosmina Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ceriodaphnia lacustris 0 0 0 72 19 0 20 0 0 0 0 1 37 54 
Ceriodaphnia Quadrangula 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ceriodaphnia Reticulata 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
Chydorus Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Daphnia Ambigua 0 0 145 118 0 0 0 0 0 0 0 0 0 0 
Daphnia Galeata 3 3 124 101 545 6 454 0 0 0 0 0 0 0 
Daphnia Parvula 23 4 130 196 241 94 380 58 0 1 81 40 925 1543 
Daphnia Pulex 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Daphnia Retrocurva 466 1400 2099 3478 8652 3829 8157 6 2 2 121 125 485 569 
Daphnia Sp. 0 188 0 0 495 130 512 6 0 0 0 0 0 0 
Diaphanosoma leuchtenbergianum 0 119 722 2064 2269 2731 8890 7 0 0 2 38 3 162 
Diaphanosoma Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Leptodora Kindtii 17 154 169 98 304 206 356 1 2 3 10 75 25 32 
Leydigia Quadrangularis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Moina Micrura 0 0 0 20 0 1 20 0 0 0 0 0 0 0 
Sida Crystall ina 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Simocephalus Imm. 0 0 0 0 0 0 0 0 0 0 0 0 0 27 

Total 3481 4090 9728 8585 14526 8898 19322 2877 3500 3083 6451 8341 16241 23603 



Appendix 5-I. (Continued)

Aug 1974 Nov 1974
Tennessee River Mile

496.5 506.6 518.0 5Z7.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Copepoda

Calanoida Imm.

Canthocamptus Robertcokeri

Canthocamptus Staphylinoides

•yclopoida Imm.

Cyclops Bicuspidatus Thomasi

Cyclops Varicans Rubellus
Cyclops Vernalis

Diaptomus Pallidus

Diaptamus Reighardi

Diaptomus Sanguineus

Ergasilus Sp.

Eucyclops Agilis

Eucyclops Prionophorus

Harpacticoida

Mesocyclops Edax
Nauplii

Nitocra Lacustris

Daracyclops Fimbriatus
Paracyclops Fimbriatus Poppei

Tropocyclops Prasinus

185 0 678 1353 1411 1214 592
0 0 0 0 0 0 0
0 0 0 0 0 0 0

152 137 366 340 545 543 1001
0 0 0 0 0 0 0
0 0 0 0 0 0 0

152 273 1123 412 1340 563 337
274 683 1035 843 2523 1579 298
232 291 130 39 423 281 0

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

173 718 1123 752 1329 1671 829
2388 905 3114 7520 7387 10191 15158

0 o 0 20 0 0 0
0 0 24 0 0 0 0
0 0 0 0 0 0 0
1 2 4 0 0 4 2

20 0 16 79 198 420 541
0 0 0 0 3 2 0
0 0 0 0 0 0 0

428 17 0 145 99 1334 3957
0 0 0 1 54 270 54
0 0 0 0 0 0 0

40 168 82 317 480 770 1329
32 16 2 94 324 260 216

7 0 0 1 38 41 54
0 0 0 0 0 0 0
0 0 0 0 0 1 0
0 0 0 0 0 0 0
0 0 0 14 1 1 0
0 0 0 0 0 0 0

48 18 6 132 209 226 189
1649 232 289 1095 3100 6882 12382

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

2224 451 395 1878 4506 10207 18722Total 3557 3009 7597 11279 14958 16046 18217

Rotifera

Asplanchna Sp.

Brachionus Angularis

399 0 24 157 202 76 1433
185 0 0 0 22 0 334

585 34 147 290 423 827 2818
55 34 26 0 73 39 81

Append;K 5-1. (Continued) 

Aug 12Z4 ~1Ilt: 19H 
IeDDe~5ee Billie ~ili 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Copepoda 
Calanoida Inun. 185 0 678 1353 1411 1214 592 20 0 16 79 198 420 541 
Canthocamptus Robertcokeri 0 0 0 0 0 0 0 0 0 0 0 3 2 0 
Canthocamptus Staphylinoides 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Cyclopoida Imm. 152 137 366 340 545 543 1001 428 17 0 145 99 1334 3957 
Cyclops Bicuspidatus Thomasi 0 0 0 0 0 0 0 0 0 0 54 270 54 
Cyclops Varicans Rubellus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Cyclops Vernalis 152 273 1123 412 1340 563 337 40 168 82 317 480 770 1329 
Jiaptomus Pallidus 274 683 1035 843 2523 1579 298 32 16 2 94 324 260 216 

~ Diaptomus Reighardi 232 291 130 39 423 281 0 7 0 0 1 38 41 54 U" 
l'~ Jiaptomus Sanguineus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ergasilus Sp. 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
Eucyclops Agilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Eucyclops Prionophorus 0 0 0 0 0 0 0 0 0 0 14 1 1 0 
tiarpactico;da 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Mesocyclops Edax 173 718 1123 752 1329 1671 829 48 18 6 132 209 226 189 
Naupl i i 2388 905 3114 7520 7387 10191 15158 1649 232 289 1095 3100 6882 12382 
"itoc ra Lacustri s 0 0 0 20 0 0 0 0 0 0 0 0 0 0 
Paracyclops Fimbrialus 0 0 24 0 0 0 0 0 0 0 0 0 0 0 
?aracyclops Fimbrialus Poppei 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Tropocyclops PrasinU5 2 4 0 0 4 2 0 0 0 0 0 0 0 

Tolal 3557 3009 7597 11279 14958 16046 18217 2224 451 395 1878 4506 10207 18722 

RotifHa 
Asplanchna Sp. 399 0 24 157 202 76 1433 585 34 147 290 423 827 2818 
Brachionus Angularis 185 0 0 0 22 0 334 55 34 26 0 73 39 81 



Appendix 5-I. (Continued)

Aug 1974 Nov 1974
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Brachionus Bidentata

Brachionus Budapestinensis

Brachionus Calyciflorus

Brachionus Caudatus

Brachionus Havanaensis

Brachionus Quadridentatus

Cephalodella Sp.

Collotheca Pelagica

Collotheca Sp.

Conochiloides Sp.

Conochilus Hippocrepis

Conochilus Unicornis

Epiphanes Macrourus

Euchlanis Sp.

Filinia Sp.

Hexarthra Mira

Hexarthra Sp.

Kellicottia Bostoniensis

Kellicottia Longispina

Keratella Sp.

Lecane Luna

Lecane Sp.

Monostyla Sp.

Ploesoma Hudsoni

Ploesoma Sp.

Ploesoma Truncata

Polyarthra Sp.

Rotaria Neptunia

0
496
65
43

0
11
0
0
0

99
0

295
0
0
0

66
0
0
0

231
0
0
0
0
0
0

217
0

0
0
0
0

34
0
0
0
0
0
0
0
0
0
0
0
0
0
0

257
0
0
0
0
0
0

17

0

0
0
0

24
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

220
0
0
0
0
0

41
81

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

503
0
0
0
0
0
0

862
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

360
0
0

22
0
0

44
1062

0

0 0
0 79
0 0
0 0
0 0
0 0
0 0.
0 0
0 0
0 0
0 0
0 355
0 0
0 0
o 0
0 1731
0 0
0 0
0 0

281 2736
0 0
0 0
0 0
0 60
0 0

95 98
939 12274

0 0

0 0 0 0 0 0 0

0 33 38 40 89 151 0

33 0 13 105 0 114 271

0 0 0 0 0 0 0

0 0 0 0 0 0 0
0 17 0 0 0 0 27

0 0 13 0 0 0 0
343 16 77 264 376 811 808

0 0 0 0 0 0 763

0 17 0 27 78 0 0
0 0 0 330 292 0 0

329 16 79 0 0 1155 i!39
0 0 0 53 0 0 0
7 16 0 0 0 0 0

0 0 0 0 0 0 0
0 0 0 13 0 0 0

0 0 0 0 0 0 0
0 0 0 27 37 112 135
0 0 0 0 0 0 0

2761 3061 6876 15836 20180 32776 38672
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 200 16 145 188 110 0

0 0 0 0 0 0 0

118 0 102 0 0 350 135

286 330 1340 1780 371 765! ;29E
7 0 0 0 0 C 0

N 
(1' 

Appendix 5-I. (Continued) 

Brachionus Bidentata 
Brachionus Budapestinensis 
Brachionus Calycifloru5 
Brachionus Caudatus 
Brachionus Havanaensis 
Brachionus Quadridentatus 
Cephal odell a Sp. 
Co11otheca Pelagica 
Collotheca Sp. 
Conochi1oides Sp. 
Conochi1us Hippocrepis 
Conochi1us Unicornis 
Epiphanes Macrourus 
Euchlanis Sp. 
Filinia Sp. 
Hexarthra Hi ra 
Hexarthra Sp. 
Ke11icottia Bostoniensis 
Ke11icottia Loogispina 
Keratella Sp. 
Lecane luna 
Leune Sp. 
Honostyla Sp. 
Ploesoma Hudson; 
Ploesoma Sp. 
Ploesoma Truncata 
Polyarthra Sp. 
Rolaria Neptunia 

Aug 1974 Noy 1974 
Tennessee Rjver Mjle 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

o 
496 
65 
43 
o 

11 

o 
o 
o 

99 
o 

295 
o 
o 
o 

66 
o 
o 
o 

231 
o 
o 
o 
o 
o 
o 

217 
o 

o 
o 
o 
o 

34 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

257 
o 
o 
o 
o 
o 
o 

17 

o 

o 
o 
o 

24 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

220 
o 
o 
o 
o 
o 

41 
81 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

503 
o 
o 
o 
o 
o 
o 

862 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

360 
o 
o 

22 
o 
o 

44 
1062 

o 

o 0 
o 79 
o 0 
o 0 
o 0 
o 0 
o 0' 
o 0 
o 0 
o 0 
o 0 

o 355 
o 0 
o 0 
o 0 

o 1731 
o 0 
o 0 
o 0 

281 2736 
o 0 
o 0 
o 0 
o 60 
o 0 

95 98 
939 12274 

o 0 

o 
o 

33 
o 
o 
o 
o 

343 
o 
o 
o 

329 
o 
7 

o 
o 
o 
o 
o 

2761 
o 
o 
o 
o 
o 

118 
286 

7 

o 
33 
o 
o 
o 

17 
o 

16 
o 

17 
o 

16 
o 

16 
o 
o 
o 
o 
o 

3061 
o 
o 
o 

200 
o 
o 

330 
o 

o 
38 
13 
o 
o 
o 

13 
77 
o 
o 
o 

79 
o 
o 
o 
o 
o 
o 
o 

o 
40 

105 

o 
o 
o 
o 

264 
o 

27 
330 

o 
53 
o 
o 

13 
o 

27 
o 

000 
89 151 0 
o He 271 
o 0 0 
o 0 0 
o 0 27 
o 0 0 

376 811 608 
o 0 763 

78 0 0 
292 0 0 

o 1155 1139 
000 
000 
000 
000 
000 

37 
o 

1 i 2 i 35 
o 0 

6876 15836 20180 3277E 33672 
o 0 0 o 0 
o 0 0 o 0 
o 0 0 o 0 

16 145 188 1 iO 0 

o 0 0 o 0 
102 0 0 ::50 1S5 

1340 1780 371 76S~ ;295 
o 0 0 C 0 



.:ce:ix 5-I. (Continued)

Aug 1974 Nov 1974

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Rotaria Sp.
Syrcnaeta Sp.
Tricnocerca Sp.
Trichotria Sp.

0 0 0 0 0 0 0

154 0 17 0 88 57 1629

22 0 50 79 44 0 255
0 0 0 0 115 207 0

0 0 0 0 0 0 0
167 66 72 79 162 621 2197

7 0 0 0 0 39 27
6 0 0 0 0 0 0

Total 2283 308 457 1601 1959 1655 20984 4704 3840 8799 18989 22269 44756 56368

h1

':'::cc~.::ix 5-1. (Continued) 

6119 12Z!1 Mil!!! H!Z~ 
IeDDe~see Bi~et Hile 

496.5 506.6 518.0 527.4 526.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Rotaria Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Sir-cnaeta Sp. 154 0 17 0 88 57 1629 167 66 72 79 162 621 2197 
Tr;cnocerca Sp. 22 0 50 79 44 0 255 7 0 0 0 0 39 27 
irichotria Sp. 0 0 0 0 115 207 0 6 0 0 0 0 0 0 

Total 2283 308 457 1601 1959 1655 20984 4704 3840 8799 18989 22269 44756 56368 



Appendix 5-1. (Continued)

Feb 1975 Mav 1975

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

C,

Cladocera

Alona Quadrangularis
Alona Rectangula
Bosmina Longirostris
Ceriodaphnia Imn.
Ceriodaphnia Lacustris
Ceriodaphnia Quadrangula
Chydorus Sp.

Daphnia Imm.
Daphnia Parvula
Daphnia Pulex

Daphnia Retrocurva
Diaphanosoma Leuchtenbergianum

Ilyocryptus Spinifer

Leptodora Kindtii

Hoina Micrura
Moina linuta

Scapholebris Kingi

Sida Crystallina

Simocephalus 1mm.

Simocephalus Serrulatus

54
0

478
0
0
0

-0

4
0

0
0
0
0
0
0
0
00

0
0

551
0
0
0
0
0
1

0

0
0
0
0
0
00

0
0

0
0

589
0
0
0
0
0
3
0

0
0
0
0
0
0
0
00

41
0

1536
0
0
0
0
0
9
0
0
0
0
0
0
0
0
0
0
0

0 17 0
0 0 0

970 1202 999
0 0 0
0 0 0
0 0 0
0 0 12
0 0 0
2 35 37
0 0 0
0 0 0
0 4 0
0 0 0
0 0 0
a 0 0
0 0 0
0 0 0
1 0 2
0 0 0
0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

61530 30971 50165 86065 10702 55574 69871

0 1 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 273 1484 3424 3013 2584 16529

0 38 264 951 211 407 1547

0 0 0 1 2 0 0
435 7 24 451 213 65 1194

129 31 56 567 262 185 2614

0 0 0 0 0 0 0

17 50 35 229 325 103 301

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 2 0 1 0 3
46 1 0 1 1 0 2

0 1 0 0 0 0
88 2 0 0 0 0 1

62245 31375 52030 91689 14730 58918 92062Total 537 553 593 1586 973 1258 1050

Copepoda

Calanoid Imm.

Canthocamptus Robertcokeri

38
0

44 13 148 104 61 135

0 0 0 0 0 0
52 23 36 195 265 261 1252

0 0 0 0 0 0 0

Appendix 5-1. (Continued) 

tllb l~lS Mal! 127S 
I~DDIl~~ee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 .532.1 

Cladocera 
Alona Quadrangularis 54 0 0 41 0 17 0 0 0 0 0 0 0 0 
Alona Rectangula 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bosmina Longirostris 478 551 589 1536 970 1202 999 61530 30971 50165 86065 10702 55574 69871 
Ceriodaphnia Imm. 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
Ceriodaphnia Lacustris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ceriodaphnia Quadrangula 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Chydoru5 Sp. -0 0 0 0 0 0 12 0 0 0 0 0 0 0 

l'.) Daphnia Imm. 0 0 0 0 0 0 0 0 273 1484 3424 3013 2584 16529 
til Daphnia Parvula 4 1 3 9 2 35 37 0 38 264 951 211 407 1547 CI1 

Daphnia Pulex 0 0 0 0 0 0 0 0 0 0 1 2 0 0 
Daphnia Retrocurva 1 1 1 0 0 0 0 435 7 24 451 213 65 1194 
Oiaphanosoma leuchtenbergianum 0 0 0 0 0 4 0 129 31 56 567 262 185 2614 
11yocryptus Spinifer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Leptodora Kindtii 0 0 0 0 0 0 0 11 50 35 229 325 103 301 
Moina Micrura 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Moina Minuta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Scapholebris King; 0 0 0 0 0 0 0 0 0 2 0 0 3 
Sida Crystallina 0 0 0 0 1 0 2 46 0 1 1 0 2 
Simocephalus Imm. 0 0 0 0 0 0 0 0 1 0 0 0 0 
Simocephalus Serrulatus 0 0 0 0 0 0 0 88 2 0 0 0 0 

Total 537 553 593 1586 973 1258 1050 62245 3\375 52030 9\689 14730 58918 92062 

Copepoda 
Calanoid Imm. 38 44 13 148 104 61 135 52 23 :16 195 265 ;:£,I 1252 
Canthocamptus Robertcokeri 0 0 0 0 0 0 0 0 0 0 0 0 0 0 



Appendix 5-1. (Continued)

Feb 1975 May 1975
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Cyclopoid Imm.

Cydlops Bicuspidatus Thomasi

Cyclops Varicans Rubellus

Cyclops Vernalis

Diaptomus Mississippiensis

Diaptomus Pallidus

Diaptomus Reighardi

Diaptomus Sanguineus

Ergasilus Imm.

Ergasilus Sp.

Eucyclops Agilis

Harpacticoid Imm.

harpacticoida

Mesocyclops Edax

Nauplii
Tropocyclops Prasinus

165 201 81 511 286 349 466 213 507 704 1893 3630 2627 7400

134 125 34 254 189 110 148 129 284 780 1280 1586 2770 2209

0 0 0 0 0 0 0 0 0 0 0 0 0 0

80 106 24 94 89 2 30 132 204 461 179 314 525 837

0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 2 1 7 22 16 6 7 18 33 42 35 19 142
0 2 0 8 6 1 6 4 4 12 23 31 12 20

0 0 0 0 0 15 1 6 10 18 9 59 10 27

0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 1 0 0 0 1 0
0 0 0. 0 0 0 0 0 0 0 0 0 0 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0
55 3 2 42 0 1 1 7 23 61 382 159 76 107

6890 3280 2433 6396 3830 4163 5242 2844 939 1742 4363 7169 8873 13813

0 0 0 0 0 0 0 0 1 0 0 0 1 0

0'r,

Total 7364 3763 2588 7460 4526 4718 6035 3395 2014 3847 8366 13248 15175 25808

Rotifera
Asplanchna Sp.
Brachionus Angularis
Brachionus Bidentata
Brachionus Budapestinensis
Brachionus Calyciflorus
Brachionus Caudatus
Brachionus Havanaensis

1085 682 624 971 324 482 385 1172 31 43 118 159 28 296

158 30 0 0 0 0 23 1216 545 1244 1678 1418 774 3153

0 0 0 0 0 0 0 43 0 0 0 0 0 61

26 95 33 0 0 15 12 263 0 0 85 0 0 0
54 0 0 0 0 15 36 219 438 338 0 0 0 0

26 0 0 0 0 0 0 0 0 56 0 0 49 0
0 0 0 0 0 0 0 0 0 22 0 0 0 0

Appendix 5-1. (Continued) 

Eeb 1915 tllll! 1915 
IeDDe55ee Blver Hile 

496.5 506.6 518.0 527.4 528.0 529.5 532. I 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Cyclopoid IIMl. 165 201 81 511 286 349 466 213 507 704 1893 3630 2627 7400 
Cydlops Bicuspidatus Thomasi 134 125 34 254 189 110 148 129 284 780 1280 1586 2170 2209 
Cyclops Varicans Rubel1us 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Cyclops Vernalis 80 106 24 94 89 2 30 132 204 461 179 314 525 837 
Diaptomus Hississippiensis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Diaptomus Pa',idus 2 2 1 7 22 16 6 7 18 33 42 35 19 142 
Diaptomus Reighardi 0 2 0 8 6 6 4 4 12 23 31 12 20 
Oiaptomus Sanguineus 0 0 0 0 0 15 1 6 10 18 9 59 10 27 
Ergasilus IIMI. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

III Ergasilus Sp. 0 0 0 0 0 0 0 I I 0 0 0 1 0 
(J1 Eucyclops Agilis 0 0 O. 0 0 0 0 0 0 0 0 0 0 I 
C) 

Harpacticoid IIMI. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Harpacticoida 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Hesocyclops £dax 55 3 2 42 0 1 I 7 23 61 382 159 76 107 
Naupli ; 6890 3280 2433 6396 3830 4163 5242 2844 939 1142 4363 7169 8873 13813 
Tropocyclops Prasinus 0 0 0 0 0 0 0 0 0 0 0 0 

Total 7364 3763 2588 7460 4526 4718 6035 3395 2014 3847 8366 13248 15175 25808 

Rotifera 
Asplanchna Sp. 1085 682 624 971 324 482 385 1172 31 43 118 159 28 296 
8rachionus Angularis 158 30 0 0 0 0 23 1216 545 1244 1678 1418 774 3153 
8rachion~s Bidentata 0 0 0 0 0 0 0 43 0 0 0 0 0 61 
Brachionus Budapestinensis 26 95 33 0 0 15 12 263 0 0 85 0 0 0 
Brachion~s Calyciflorus 54 0 0 0 0 15 36 219 438 338 0 0 0 0 
Bracnionus Caudatus 26 0 0 0 0 0 0 0 0 56 0 0 49 0 
Brachionus Havanaensis 0 0 0 0 0 0 0 0 0 22 0 0 0 0 



Appendix 5-I. (Continued)

Feb 1975 May 19_7
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

N,

Brachionus Quadridentatus
Brachionus Urceolaris
Cephalodella Sp.
Collotheca Pelagica
Collotheca Sp.
Conochiloides Sp.
Conochilus Unicornis
Contracted Rotifera
Euchlanis Sp.
Filinia Limnetica
Filinia Longiseta
Filinia Major
Gastropus Sp.

Hexarthra Mira
Hexarthra Mollis
Kellicottia Bostoniensis
Kellicottia Longispina
Keratella Sp.
Machrochaetus Sp.
Nonostyla Sp.

Ploesoma Hudsoni
Ploesoma Truncata
Polyarthra Sp.
Rotaria Neptunia
Rotaria Sp.

Synchaeta Sp.
Trichocerca Sp.

0 0 0 a 0 0 0 85 31 0 0 0 0 0

54 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 34 0 0 0 0

695 386 133 620 440 554 570 173 0 0 0 0 0 0

0 0 0 0 0 0 0 0 31 22 0 0 49 0

0 0 0 0 0 0 0 131 649 1145 559 684 152 358

185 212 138 176 0 95 12 3399 870 2503 975 676 959 237

0 0 0 0 0 0 0 0 0 0 69 0 0 0

78 36 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 50 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 55 0

0 36 99 41 0 32 0 305 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 34 0 0 61

0 36 0 0 0 0 18 0 0 22 42 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

295 66 66 122 0 81 112 44 0 111 76 104 49 0

0 0 0 0 0 0 0 0 62 0 0 0 0 0

4210 2636 1775 4865 1874 1466 3870 2802 4460 5772 8180 7358 8606 11615

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 19 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 34 0 0 0

132 106 0 54 19 0 0 2342 1725 934 1222 2168 810 831

0 71 99 82 57 51 18 916 50 111 432 312 228 1183

108 0 57 0 16 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

9225 6570 5772 6403 2880 4802 3703 2119. 173 461 119 157 173 294

0 0 0 0 0 17 0 173 173 320 927 904 358 2383

Total 16331 10962 8796 13334 5629 7610 8759 15402 9288 13138 14550 13940 12290 20472

Appendix 5-1. (Continued) 

Brachionus Quadridentatus 
Brachionus Urceolaris 
Cepha lode 11 a Sp. 

. Collotheca Pelagica 
Collotheca Sp. 
Conochiloides Sp. 
Conochilus Unicornis 
Contracted Rotifera 
Euchlanis Sp. 
filinia limnetica 
filinia longiseta 
F'ilinia Maior 
Gastropus Sp. 
Hexarthra Mira 
Hexarthra Mollis 
Kel1icottia Bostoniensis 
Kellicottia Longispina 
Kerate1la Sp. 
Machrochaetus Sp. 
Monostyla Sp. 
Ploesoma Hudsoni 
Ploesoma Truncata 
Polyarthra Sp. 
Rotaria Neptunia 
Rotaria Sp. 
Synchaeta Sp. 
Trichocerca Sp. 

Total 

feb 1975 May 1975 
Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

o 0 
54 0 
o 0 

695 386 
o 0 
o 0 

185 212 
o 0 

78 36 
o 0 
o 0 
o 36 
o 0 
o 36 
o 0 

295 66 
o 0 

4210 2636 
o 0 
o 0 
o 0 

132 106 
o 71 

108 0 
o 0 

9225 6570 
o 0 

o 
o 
o 

133 
o 
o 

138 
o 
o 
o 
o 

99 
o 
o 
o 

66 
o 

1775 
o 
o 
o 
o 

99 
57 
o 

5772 
o 

o 
o 
o 

620 
o 
o 

176 
o 
o 
o 
o 

41 
o 
o 
o 

122 
o 

4865 
o 
o 
o 

54 
82 
o 
o 

6403 
o 

o 
o 
o 

440 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1874 
o 

19 
o 

19 
57 
16 
o 

2880 
o 

o 0 
o 0 
o 0 

554 570 
o 0 
o 0 

95 12 
o 0 
o 0 
o 0 
o 0 

32 0 
o 0 
o 18 
o 0 

81 112 
o 0 

1466 3870 
o 0 
o 0 
o 0 
o 0 

51 18 
o 0 
o 0 

4802 3703 
17 0 

16331 10962 87~~ 13s34 5629 7610 8759 

85 
o 
o 

173 
o 

131 
3399 

o 
o 
o 
o 

305 
o 
o 
o 

44 
o 

2802 
o 
o 
o 

2342 
916 

o 
o 

2119. 
173 

31 
o 
o 
o 

31 
649 
870 

o 
o 

50 
o 
o 
o 
o 
o 
o 

62 
4460 

o 
o 
o 

1725 
50 
o 
o 

173 

173 

o 
o 

34 
o 

22 
1145 
2503 

o 
o 
o 
o 
o 
o 

22 
o 

111 

o 
5772 

o 
o 
o 

934 
111 

o 
o 

46\ 
320 

o 
o 
o 
o 
o 

559 
975 
69 
o 
o 
o 
o 

34 
42 
o 

76 
o 

8180 
o 
o 

34 
1222 
432 

o 
o 

119 
927 

o 
o 
o 
o 
o 

684 
676 

o 
o 
o 
o 
o 
o 
o 
o 

104 
o 

7358 
o 
o 
o 

2168 
312 

o 
o 

157 
904 

o 0 
o 0 
o 0 
o 0 

49 0 
152 358 
959 237 

o 0 
o 0 
o 0 

55 0 
o 0 
o 61 
o 0 
o 0 

49 0 
o 0 

8606 11615 
o 0 
o 0 
o 0 

810 831 
228 1183 

o 0 
o 0 

173 294 
358 2383 

15402 9288 I~J38 14550 13940 12,90 20472 



Appenoix 5-1. (Continued)

Aug 1975 Nov 1975
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

CO

Cladocera
Aloha Quadrangularis

Alona Rectangula

Bosmina Longirostris

Ceriodaphnia rmm.

Ceriodaphnia Lacustris

Ceriodaphnia Quadrangula
Chydorus Sp.

Daphnia [mm.

Daphnia Parvula

Daphnia Pulex
Daphnia Retrocurva

Diaphanosoma Leuchtenbergianum

Ilyocryptus Spinifer

Leptodora Kindtii

Moina Micrura
Moina Minuta

Scapholebris Kingi

Sida Crystallina

Simocephalus Imm.

Simocephalus Serrulatus

0 0 0 0 0 0 0
0 0 0 0 0 0 0

3222 6600 2940 4860 2125 1387 3312
15 0 0 0 0 0 0

0 66 1 121 118 8 163
0 0 0 0 0 0 0
0 0 0 0 0 2 0

797 346 590 2942 3035 1519 2809
15 0 178 1470 1841 2349 3518
0 0 0 0 0 0 0

211 552 1048 8596 5645 6320 8823
73 928 738 12117 8391 9961 27451
0 0 0 0 0 1 0

44 61 117 354 416 183 186
14 0 0 2 4 47 581
15 0 0 0 0 0 0

0 0 0 0 2 0 0
1 38 2 0 1 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

0
1

1192
0

0
0

67
4
0

28
44

0
1
0
0
0

2
0
0

0 0 0 0 0 0
0 0 0 0 0 0

1026 1323 5364 7182 7241 10899
8 1 23 3 4 1
0 0 0 1 48 71
0 0 0 0 0 2
0 0 0 0 0 0

37 72 935 883 2539 3397
8 17 215 176 153 495
0 0 0 0 0 0
2 61 383 303 1012 708
0 1 55 232 82 0
0 0 0 0 0 0
3 3 35 35 38 142

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 1 0 0 0
0 0 0 0 0 0
0 0 1 0 0 0

Total 5107 8591 5614 30462 21578 21777 46843 1340 1084 1478 7012 8815 11117 15715

Copepoda

Calanoid Imm.

Canthocamptus Robertcokeri

51 47 87 410 186 416 265
0 0 0 0 1 0 0

78 30 19 306 343 646 354
0 0 0 0 0 0 0

AppenojA 5-J. (Continued) 

aUg 19Z~ ~1Il! 1215 
Ieooessee Bil!e[ Hi1e 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Cladocera 
Alona Quadrangularis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Alona Rectangula 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
Bosmina Longirostris 3222 6600 2940 4860 2125 1387 3312 1192 1026 1323 5364 7182 7241 10899 
Ceriodaphnia Imm. 15 0 0 0 0 0 0 0 8 1 23 3 4 1 
Ceriodaphnia Lacustris 0 66 1 121 118 8 163 1 0 0 0 1 48 71 
Ceriodaphnia Quadrangula 0 0 0 0 0 0 0 0 0 0 0 0 0 2 
Chydorus Sp. 0 0 0 0 0 2 0 0 0 0 0 0 0 0 
Daphnia Imm. 797 346 590 2942 3035 1519 2809 67 37 72 935 883 2539 3397 

l\) 
Oaphni a Parvul a 15 0 178 1470 1841 2349 3518 4 8 17 215 176 153 495 

c.r. Daphnia PulelC D 0 0 0 0 0 0 0 0 0 0 0 0 0 
Q) Daphnia Retrocurva 211 552 1048 8596 5645 6320 8823 28 2 61 383 303 1012 708 

Diaphanosoma Leuchtenbergianum 73 928 738 12117 8391 9961 27451 44 0 1 5S 232 82 0 
Ilyocryptus Spinifer 0 0 0 0 0 0 0 0 0 0 0 0 0 
leptodora Kindtii 44 61 117 354 416 183 186 1 3 3 35 35 38 142 
Hoi na Hi crura 14 0 0 2 4 47 581 0 0 0 0 0 0 0 
Hoina Hinuta 15 0 0 0 0 0 0 0 0 0 0 0 0 0 
Scapholebris Kingi 0 0 0 0 2 0 0 0 0 0 0 0 0 0 
Sida Crystallina 38 2 0 0 0 2 0 0 0 0 0 
Simocephalus Imm. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Simocephalus Serrulatus 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 5107 8591 5614 30462 21578 21777 46843 1340 1084 1478 7012 8815 11117 15715 

CopEpoda 
Calanoid Irrvn. 51 47 87 410 186 416 265 78 30 19 306 343 646 354 
Canthocamptus RObertcokeri 0 0 0 0 0 0 0 0 ·0 0 0 0 0 



Appendix 5-I. (Continued)

Aug 1975 Nov 1975

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 S32.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Cyclopoid 1mm.
Cyclops Bicuspidatus Thomasi
Cyclops Varicans Rubellus

Cyclops Vernalis

Diaptomus Mississippiensis

Diaptomus Pallidus

Diaptomus Reighardi

Diaptomus Sanguineus

Ergasilus Imm.

Ergasilus Sp.

Eucyclops Agilis

Harpacticoid Imm.

Harpacticoida

Mesocyclops Edax

Nauplii

Tropocyclops Prasinus

660 741 671 2884 3458 3749 5778

0 0 0 0 0 0 0
1 0 0 0 0 0 0

114 544 699 1408 1968 1564 927

0 0 0 0 0 0 0

58 24 117 73 88 61 10s

16 8 1 63 18 18 26
0 0 1 0 0 a 0

0 0 0 0 0 0 0

0 0 0 2 1 1 2

0 0 0 0 0 0 0

0 1 0 1 2 2 0

0 0 0 0 0 0 0

213 702 394 531 1738" 1064 1829

2514 1530 2491 12674 4530 13757 17062

0 38 0 0 0 0 0

778
0
0

60
0

26
29

0
a0

0
1

0
28
21

2754
46

1110 1315 2746 5420 10301 5804

0 12 32 8 4 2

0 0 0 0 0 71

224 629 438 855 1089 212

4 0 0 0 0 0

7 32 25 92 58 19

2 11 6 19 13 5

0 0 0 0 0 0

0 0 0 0 1

2 0 4 3 5

0 0 0 1 0 0

7 0 0 0 0 0

0 0 0 0 0 0

98 145 461 355 830 920

453 1181 6809 11308 16414 17552

22 3 35 117 195 71

Total 3627 3635 4461 18046 11990 20632 25994 3821 1959 3347 10862 18521 29556 25014

Rotifera

Aaplanchna Sp.

Brachionus Angularis

Brachionus Bidentata

Brachionus Budapestinensis

Brachionus Calyciflorus

Brachionus Caudatus

Brachionus Havanaensis

199 0 0 1 0 0 160

629 245 132 471 626 231 1535

14 0 0 0 0 0 0

2164 515 270 1649 882 462 1671

0 0 0 0 0 0 0
454 0 18 0 0 0 0

15 0 0 0 0 0 0

287
67
0

584
92
0
0

0

0
0

0
0
0
0

0 174 195 283 1209

0 0 0 0 0

0 0 0 0 0

0 32 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0

Appendix 5-1. (Continued) 

~Llg 1215 HIlV 1215 
I~DDessee Bi~~t ~j]e 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Cyclopoid Imm. 660 741 671 2884 3458 3749 5778 778 1110 1315 2746 5420 10301 5804 
Cyclops Bicuspidatus Thomasi 0 0 0 0 0 0 0 0 0 12 32 8 4 2 
Cyclops Varicans Rubellus 0 0 0 0 0 0 0 0 0 0 0 0 71 

Cyclops Vernalis 114 544 699 1408 1968 1564 927 60 224 629 438 855 1089 212 
Diaptomus Hississippiensis 0 0 0 0 0 0 0 0 4 0' 0 0 0 0 
Diaptomus Pallidus 58 24 117 73 88 61 105 26 7 32 25 92 58 1; 
Diaptomus Reighardi 16 8 63 18 18 26 29 2 11 6 19 13 5 

1'1) Diaptomus Sanguineus 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
c.r Ergas i1 us Imm. 0 0 0 0 0 0 0 0 0 0 0 0 1 
~ Ergas i1 us Sp. 0 0 0 2 1 1 2 0 2 0 4 3 5 . 

Eucyclops Agilis 0 0 0 0 0 0 0 1 0 0 0 1 0 0 
Harpacticoid Imrn. 0 1 0 1 2 2 0 0 7 0 0 0 0 0 
Harpact;co;da 0 0 0 0 0 0 0 28 0 0 0 0 0 0 
Hesocyclops Edax 213 702 394 531 1738" 1064 1829 21 98 145 461 355 830 920 
Nauplii 2514 1530 2491 12674 4530 13757 17062 2754 453 1181 6809 J1308 16414 17552 
Tropocyclops Prasinus 0 38 0 0 0 0 0 46 22 3 35 117 195 71 

Total 3627 3635 4461 18046 11990 20632 25994 3821 1959 3347 10862 18521 29556 250;4 

Rotifera 
Aaplanchna Sp. 199 0 0 0 0 160 287 1 0 174 195 283 120S 
Brachionus Angular;s 629 245 132 471 626 231 1535 67 0 0 0 0 0 0 
Brachionus Bidentata 14 0 0 0 0 0 0 0 0 0 0 0 0 0 
Brachionus Budapestinensis 2164 515 270 1649 882 462 1671 584 0 0 32 0 0 0 
Brachionus Calyciflorus 0 0 0 0 0 0 0 92 0 0 0 0 0 0 
Brachionus Caudatus 454 0 18 0 0 0 0 0 0 0 0 0 0 0 
Brachionus Havanaensis 15 0 0 0 0 0 0 0 0 0 0 0 0 u 



Appendix 5-I. (Continued)

Aug 1975 Nov 1975
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529-5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

0

Brachionus Quadridentatus
Brachionus Urceolarsis
Cephalodella Sp.
Collotheca Pelagica
Collotheca Sp.
Conochiloides Sp.
Conochilus Unicornis
Contracted Rotifera
Euchlanis Sp.
Filinia Limnetica
Filinia Longiseta
Filinia Maior
Gastropus Sp.
Hexarthra Mira
Hexarthra Mollis
Kellicottia Bostoniensis
Kellicottia Longispina
Keratella Sp.
Machrochaetus Sp.
Monostyla Sp.
Ploesoma Hudsoni
Ploesoma Truncata
Polyarthra Sp.
Rotaria Neptunia
Rotaria Sp.
Synchaeta Sp.
Trichocerca Sp.

0 0 0 0 0 0 0
0 0 0 0 0 0 0

42 0 18 58 0 46 0
0 0 0 0 0 0 0

42 141 213 587 548 368 1033
766 132 0 60 128 92 1164
196 66 157 232 128 47 2520

0 38 213 119 0 0 0
15 0 0 0 0 0 0
o 0 0 0 0 0 0

29 28 46 118 58 0 1115
0 0 0 0 0 0 0

99 0 46 293 289 139 1508
0 0 0 0 0 0 0

15 0 0 0 0 0 0
15 28 57 177 256 278 186

0 0 0 0 0 0 0
1356 4213 5112 18962 14683 10565 63933

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

598 187 64 1114 705 323 1404
431 384 447 5910 70 140 12033

14 0 0 0 0 0 0
0 0 0 0 0 0 0

262 498 0 238 0 0 1695
594 505 188 1879 1659 738 6197

I
0
3
0

658
0

942
0
0
0

17
0
0
0

14
31
0

1068
14
28
56

364
206

0
109

2927
28

0 0 0 0 0 0
0 0 0 0 0 0

21 11 23 0 0 0
0 0 0 0 0 0

108 269 1077 1713 3068 1203
0 0 0 0 0 71
0 10 297 120 217 1416
0 0 32 37 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
8 0 0 40 0 71
0 0 0 0 0 0
0 0 0 0 0 0
8 33 64 40 54 212
0 0 0 0 0 0

1933 4384 17556 23502 33416 51029
0 0 0 0 0 0
8 0 0 0 0 0

24 42 101 125 412 71
290 394 3768 4704 5138 6511

77 126 1163 3104 1719 1577
0 0 0 0 0 0
0 0 0 0 0 0

299 690 8352 7526 5463 13730
37 "0 160 655 778 212

Total 7949 6980 6981 31868 20032 13429 96154 7496 2814 5959 32799 41761 50548 77312

Appendix 5-I. (ConH'nued) 

Brachionus Quadridentatus 
Brachionus Urceolarsis 
Cephalodella Sp. 
Collotheca Pelagica 
Co 11 otheca Sp. 
Conochiloides Sp. 
Conochilus Unicornis 
Contracted Rotifera 
Euch1anis Sp. 
Filinia Limnetica 
Filinia Longiseta 
Filinia Maior 
Gastropus Sp. 
HexarthraHira 
Hexarthra Hollis 
Kellicottia Bostoniensis 
Kellicottia Longispina 
Keratella Sp. 
Machrochaetus Sp. 
Honostyla Sp. 
Ploesoma Hudson; 
Ploesoma Truncata 
Pol yarthra Sp. 
Rotaria Neptunia 
Rotaria Sp. 
Synchaeta Sp. 
Tri chocerca Sp. 

Total 

AUg 1975 Nov 1915 
Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

o 
o 

42 
o 

42 
766 
196 

o 
15 
o 

29 
o 

99 
o 

15 
15 
o 

1356 
o 
o 
o 

598 
431 

14 
o 

262 
594 

o 
o 
o 
o 

141 
132 
66 
38 
o 
o 

28 
o 
o 
o 
o 

28 
o 

4213 
o 
o 
o 

181 
384 

o 
o 

498 
505 

o 
o 

18 
o 

213 
o 

157 
213 

o 
o 

46 
o 

46 
o 
o 

57 
o 

5))2 
o 
o 
o 

64 
447 

o 
o 
o 

188 

o 
o 

58 
o 

581 
60 

232 
119 

o 
o 

118 
o 

293 
o 
o 

177 

o 
18962 

o 
o 
o 

1114 
5910 

o 
o 

238 
1879 

o 0 O. 
000 
o 46 0 
000 

548 368 1033 
128 92 1164 
128 47 2520 
000 
o 0 0 
000 

58 0 1115 
o 0 0 

289 139 1508 
o 0 0 
o 0 0 

256 276 186 
000 

14683 10565 63933 
000 
000 
000 

70S 323 1404 
70 140 12033 
000 
o 0 0 
o 0 1695 

1659 738 6197 

7949 6980 6981 31868 20032 13429 96154 

1 

o 
3 
o 

658 
o 

942 
o 
o 
o 

17 

o 
o 
o 

14 
31 
o 

1068 
14 
28 
56 

364 
206 

o 
l09 

2927 
28 

o 
o 

21 
o 

108 
o 
o 
o 
o 
o 
o 
o 
8 
o 
o 
8 
o 

1933 
o 
8 

24 
290 

77 
o 
o 

299 
37 

o 0 
o 0 

11 23 

o 0 
269 1077 

o 0 
10 291 
o 32 
o 0 
o 0 
o 0 

o 0 
o 0 
o 0 
o 0 

33 64 
o 0 

4384 17556 
o 0 

. 0 0 

42 101 
394 3768 
126 1163 

o 0 
o 0 

690 8352 
o 160 

o 
o 
o 
o 

1713 
o 

120 
37 
o 
o 
o 
o 

40 
o 
o 

40 
o 

23502 
o 
o 

125 
4704 
3104 

o 
o 

7526 
655 

o 0 
o 0 
o 0 
o 0 

3068 1203 
o 71 

217 1416 
o 0 
o 0 
o 0 
o 0 
o 0 
o 71 
o 0 
o 0 

54 212 
o 0 

33416 51029 
o 0 
o 0 

412 71 
5138 6511 
1719 1577 

o 0 
o 0 

5463 13730 
778 212 

7496 2814 5959 32799 41761 50548 77312 



Appendix 5-1. (Continued)

Feb 1976 May 1976

Tennessee River Mile

496.5 506.6* 518.0" 527.4* 528.0* 529.5* 532.1* 496.5 506.6 518.0 527.4 528.0 529.5 532.1

•0N-
M•

Cladocera

Alona Quadrangularis

Bosmina Longirostris

Camptocercus Rectirostris

Ceriodaphnia Imm.

Ceriodaphnia Lacustris

Ceriodaphnia Quadrangula

Ceriodaphnia Reticulata

Chydorus Sp.

Daphnia Ambigua

Daphnia 1mm.
Daphnia Parvula

Daphnia Pulex

Daphnia Retrocurva

Diaphanosoma Leuchtenbergianum

Ilyocryptus 1mm.

Ilyocryptus Spinifer

Leptodora Kindtii
Leydigia Acanthocercoides

Leydigia Quadrangularis

Moina Micrura

Pleuroxus Denticulatus

Pleuroxus Hamulatus

Scapholebris Kingi

Sida Crystallina

Simocephalus Imm.

Simocephalus Serrulatus

5
836

0
0
0
0
0
3
0
0
0
0
5
0
0
0
0
0
0
0
0
0
0
0
0
0

849

0 0 0 0 0 1 0
34579 49168 24273 56922 52488 75945 22473

0 0 0 0 0 0 0
1 0 0 0 0 0 0
0 0 0 0 0 0 1
0 0 0 0 0 0 0
0 0 0 0 0 0 0
1 0 0 0 0 0 87
1 0 0 0 1 61 1

1442 2947 2945 5848 2965 4188 7092
158 151 198 258 397 213 393
36 0 0 0 0 0 2

1406 417 136 397 569 274 639
82 66 285 343 285 497 1119
0 0 0 0 0 0 0
0 0 0 0 0 0 0

74 101 470 176 114 375 320
.0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 1
0 0 0 0 0 0 0
0 0 0 0 0 0 1

0 0 0 0 0 0 0
0 0 0 0 0 0 1

37780 52850 28307 63944 56819 81554 32130Total

Appendix 5-1. (Continued) 

fib 1~P6 Hill! ]2Z6 
11DDI5511 Rivlr Mil~ 

496.5 506.6· 518.0· 527.4* 528.0* 529.5* 532.1· 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Cladocera 
Alona Quadrangularis 5 0 0 0 0 0 0 
Bosmina Longirostris 836 34579 49168 24273 56922 52488 75945 22473 
Camptocercus Rectirostris 0 0 0 0 0 0 0 0 
Ceriodaphnia Imm. 0 0 0 0 0 0 0 
Ceriodaphnia Lacustris 0 0 0 0 0 0 0 1 
Ceriodaphnia Quadrangula 0 0 0 0 0 0 0 0 
Ceriodaphnia Reticulata 0 0 0 0 0 0 0 0 
Chydorus Sp. 3 0 0 0 0 0 87 

~ 
Oaphnia Ambigua 0 0 0 0 1 61 1 

(7') Daphnia Jmm. 0 1442 2947 2945 5848 2965 4188 7092 ... Daphnia Parvula 0 158 151 196 258 397 213 393 
Daphnia Pulex 0 36 0 0 0 0 0 2 
Daphnia Retrocurva 5 1406 417 136 397 569 274 639 
Diaphanosoma Leuchtenbergianum 0 82 66 285 343 285 497 1119 
11 yocryptus Imm. 0 0 0 0 0 0 0 0 
Ilyocryptus Spinifer 0 0 0 0 0 0 0 0 
Leptodora Kindtii 0 74 101 470 176 114 375 320 
leydigia Acanthocercoides 0 0 0 0 0 0 0 0 
leydigia Quadrangularis 0 0 0 0 0 0 0 0 
Moina Micrura 0 0 0 0 0 0 0 0 
Pleuroxus Denticulatus 0 0 0 0 0 0 0 0 
Pleuroxus Hamulatus 0 0 0 0 0 0 0 I 

Scapholebris Kingi 0 0 0 0 0 0 0 0 
Sida Crystallina 0 0 0 0 0 0 0 I 

Simocephalus Imm. 0 0 0 0 0 0 0 0 
Simocephalus Serrulatus 0 0 0 0 0 0 0 

Total 849 37780 52850 28307 63944 56819 8155' 32130 



Appendix 5-I. (Continued)

Feb 1976 May 1976
Tennessee River Mile

496.5 506.61 518.0' 527.4' 528.01 529.5" 532.1* 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Copepoda
Calanoid Imi.
Canthocamptus Robertcokeri
Cyclopoid Imm.
Cyclops Bicuspidatus Thomasi
Cyclops Varicans Rubellus
Cyclops Vernalis
Diaptomus Mississippiensis
Diaptomus Pallidus
Diaptomus Reighardi
Diaptomus Sanguineus
Ergasilus Sp.
Eucyclops Agilis
Eucyclops Prionophorus
Harpacticoid Imm.
Harpacticoida
Macrocyclops Albidus

Mesocyclops Edax
Nauplii
Nitocra Lacustris
Tropocyclops Prasinus

107
0

1600
64
0
0
0
0
6
1
0

3
4
0
1
0
0

13586
0
6

56 465 842 921 399 853 3485
0 0 0 0 0 1 1

1440 1996 4697 4200 4323 7393 17554
256 694 2832 1927 1491 1096 1119

1 0 0 0 0 0 0
74 50 532 313 283 386 712

0 0 0 0 0 0 0
74 115 165 74 138 23 99

185 117 27 28 114 20 100
6 66 12 3 4 5 8
0 0 0 0 0 0 1
0 0 0 0 0 2 2
0 0 0 0 0 0 0
0 16 0 0 56 0 0
0 0 0 0 0 0 0
0 0 0 0 0 15 0

27 364 93 67 114 51 247
11790 4317 12571 25166 27906 36848 80516

0 0 0 0 0 0
1 1 0 0 1 0 0

13910 8201 21771 32699 34829 46693 103844Total 15378

Rotifera

Asplanchna Sp.

Brachionus Angularis

Brachionus Bidentata
Brachionus Budapestinensis

35
0
0
0

879 66
292 83

36 16
0 0

0 296 229 609 306
0 55 0 0 0
0 0 0 0 0
0 0 0 61 0

Appendix 5-1. (Continued) 

Fl:b 1226 tl~l! 122ft 
IeDoeiiee Bi~e[ tlile 

496.5 506.6· 5\8.0· 527.4· 52B.0· 529.5· 532.1" 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Copepoda 
Calanoid IIm1. 107 56 465 842 921 399 853 3485 
Canthocamptus Robe~tcoke~i 0 0 0 0 0 0 
Cyclopoid IIJIII. 1600 1440 1996 4697 4200 4323 7393 17554 
Cyclops Bicuspidatus Thomasi 64 256 694 2832 1927 1491 1096 1119 
Cyclops Va~icans Rubellus 0 0 0 0 0 0 0 
Cyclops Ve~nalis 0 74 SO 532 313 283 386 712 
Diaptomus Mississippiensis 0 0 0 0 0 0 0 0 
Diaptomus Pall idus 0 74 115 165 74 138 23 99 

l''' Oiaptomus Rei 9ha~di 6 IS5 117 27 28 114 20 100 C'l 
l'J Diaptomus Sanguineus 1 6 66 12 3 4 5 8 

E~gasilus Sp. 0 0 0 0 0 0 0 1 
Eucyclops Agilis 3 0 0 0 0 0 2 2 
Eucyclops P~ionopho~us 4 0 0 0 0 0 0 0 
Ha~pacticoid Imm. 0 0 16 0 0 56 0 0 
Ha~pacticoida 0 0 0 0 0 0 0 
Mac~ocyclops Albidus 0 0 0 0 0 0 15 0 
Mesocyclops Edax 0 27 364 93 67 114 5\ 247 
I~aupl i i 13586 11790 4317 12571 25166 27906 36848 80516 
Nitoc~a lacustris 0 ,0 0 0 0 0 0 0 
T~opocyc'ops P~asinus 6 0 0 0 0 

Total 15378 13910 8201 21771 32699 34829 46693 103844 

Rot i fera 
Asp' alich,..a Sp. 35 879 66 0 296 229 609 306 
Brachionus Angularis 0 292 83 0 55 0 0 0 
B~achionus Sidentata 0 36 16 0 0 0 0 0 
Brachionus Budapestinensis 0 0 0 0 0 0 61 0 



Appendix 5-I. (Continued)

Feb 1976 May 1976

Tennessee River Mile

496.5 506.6* 518.0* 527.4= 528.0" 529.5" 532.1* 496.5 506.6 518.0 527.4 528.0 529.5 532.1

C-)

Brachionus Calyciflorus
Brachionus Caudatus
Brachionus Quadridentatus
Cephalodella Sp.
Collotheca Sp.
Conochiloides Sp.
Conochilus Hippocrepis
Conochilus Unicornis
Contracted Rotifera
Euchlanis Sp.
Filinia Limnetica
Filinia Longiseta
Gastropus Sp.
Hexarthra Intermedia
Hexarthra Mira
Hexarthra Sp.
Kellicottia Bostoniensis
Kellicottia Longispina
Keratella Sp.
Lecane Sp.
Monostyla Sp.
Ploesoma Hudsoni
Ploesoma Truncata
Polyarthra Sp.
Rotaria Sp.

Synchaeta Sp.
Trichocerca Sp.

939
0
0
0

3008
0
0
0
0
0
0

88
0
0
0
0

294
0

53155
88
88

0
0

.4372

0
51174

0

76 0 62 0 0 0 0

0 0 0 0 0 0 0

74 32 0 0 0 0 0

38 0 0 0 0 0 0
74 0 75 93 0 0 73

36 32 136 47 116 223 348

0 0 0 0 0 0 0
2827 32 2180 5380 4272 7727 17249

0 16 0 0 0 0 0
0 0 0 55 0 0 0
0 0 0 0 56 0 0

551 32 0 55 0 0 146

0 0 0 0 0 0 0

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 16 0 0 0 0 0

179 85 136 93 287 152 0

0 0 0 0 0 0 0
6640 5137 15727 23032 22266 22614 37926

0 0 75 110 58 0 0
0 0 0 0 0 0 0
1 0 0 0 0 0 0

187 115 508 304 517 284 1613

1951 66 508 4086 5250 15809 6608

0 0 298 0 0 0 0
364 34 124 461 399 1441 886

152 0 62 102 116 183 348

14357 5762 19891 34169 33566 49103 65503Total 113241

Appendix 5-1. (Continued) 

ffb 1517fi !:lax 1226 
IfDDf55ff Bivf[ ~i]e 

496.5 506.6· 518.0· 527.4· 528.0· 529.5* 532.'· 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Brachionus Calyciflorus 939 76 0 62 0 0 0 0 
Brachionus Caudatus 0 0 0 0 0 0 0 0 
Brachionus Quadridentatus 0 74 32 0 0 0 0 0 
Cepha lode 11 a Sp. 0 38 0 0 0 0 0 0 
Collotheca Sp. 3008 74 0 75 93 0 0 73 
Conochiloides Sp. a 36 32 136 47 116 223 348 
Conochilus Hippocrepis a 0 0 0 0 0 0 0 
Conochilus Unicornis a 2827 32 2180 5380 4272 7727 17249 

l\) 
Contracted Rotifera a 0 16 0 0 0 0 0 C') 

.... Euchlanis Sp. 0 0 0 0 ss a 0 0 
filinia Limnetica 0 0 0 0 0 56 0 0 
Filinia Longiseta 88 551 32 0 55 0 0 146 
Gastropus Sp. 0 0 0 0 0 0 0 a 
Hexarthra Intermedia a 0 0 0 0 0 0 0 
Hexarthra Hira 0 0 0 0 0 0 0 0 
Hexarthra Sp. 0 0 16 0 0 0 a 0 
Kel1icottia Bostoniensis 294 179 85 136 93 287 152 0 
Kellicottia Longispina 0 0 0 0 0 0 a 0 
Kerate11a Sp. 53155 6640 5137 15727 23032 22266 22614 j7126 
Lecane Sp. 88 0 0 75 110 58 0 0 
Honostyla Sp. 88 0 a 0 0 0 0 0 
Ploesoma Hudsoni a 1 0 0 0 0 0 0 
Ploesoma Truncata 0 167 115 508 304 517 284 H~ 13 
Po I yarthra Sp. .4372 1951 66 508 4086 5250 15809 6608 
Rotaria Sp. a 0 0 298 0 0 0 0 
Synchaeta Sp. 51174 364 34 124 461 399 1441 a86 
Trichocerca Sp. 0 152 0 62 102 116 183 34e 

Total 113241 14357 5762 19891 34169 3356b 49r03 6550j 



Appendix 5-1. (Continued)

Aug 1976 Nov 1976
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Cladocera

Alona Quadrangularis 0 0 0 0 0 0 0

Bosmina Longirostris 3757 6455 8531 17045 10428 5598 1682

Camptocercus Rectirostris 0 0 0 0 0 0 0

Ceriodaphnia Imm. 0 0 0 0 0 0 0

Ceriodaphnia Lacustris 1 2 4 4 11 4 0

Ceriodaphnia Quadrangula 0 0 0 0 0 0 0

Ceriodaphnia Reticulata 0 0 0 0 0 0 0

Chydorus Sp. 0 2 0 0 0 0 0

DaphniaAmbigua 0 0 0 0 0 0 0

Daphnia Imm. 148 0 125 251 861 1988 851

Oaphnia Parvula ! 308 455 381 212 947 658

Daphnia Pulex 0 0 0 0 0 1- 0 0

Daphnia Retrocurva 546 871 2954 3149 3855 7671 5886

Diaphanosoma Leuchtenbergianum 1902 1887 10274 12558 12159 10862 10342

Ilyocryptus 1mm. 0 0 0 0 0 0 0

Ilyocryptus Spinifer 1 0 0 0 0 0 0

Leptodora Kindtii 17 34 87 21 20 25 2305

Leydigia Acanthocercoides 0 0 0 0 0 0 0

Leydigia Quadrangularis 0 0 0 0 0 0 0

Hoina Micrura 6 1 319 515 10 433 911

Pleuroxus Denticulatus 1 0 0 0 0 0 0

Pleuroxus Hamulatus 0 0 0 0 0 0 0

Scapholebris Kingi 0 0 0 2 0 0 0

Sida Crystallina 1 0 0 1 0 0 0

Simocephalus Imm. 0 0 0 265 531 0 0

Simocephalus Serrulatus 0 0 188 283 0 0 0

0 0
1611 2046

1 0
0 1
0 0
0 1

0 0
1 0
0 0
0 2
1 0
2 0
1 1

4 0
0 0
0 0
0 0
0 1
0 0
0 0
1 0
0 0
0 0

1 0
0 0
0 0

0
2457

0
2
0
0
0
0
0

17
1

0
6
0
0
0
2
0
0
0
0
0
0
0
0
0

0 0 0 1
3492 2851 3127 5016

0 0 0 0

28 39 61 6
a 0 3 0

5 5 8 37
0 0 1 1
0 39 0 0
0 0 0 0

114 78 119 274

4 5 7 89
0 0 0 0

11 26 47 74
7 26 18 149
0 19 0 0
0 0 0 0

5 5 10 89
0 0 0 0

0 1 0 0
0 0 0 0

0 0 0 0

0 0 0 1
0 0 0 0

0 1 0 0

0 0 0 0

a 0 0 0

Total 6381 9560 22937 34475 28087 27528 22635 1623 2052 2485 3666 3095 3401 5737

Appendix 5-1. (Continued) 

aUg 12Z6 t:llIlI! 1916 
I~Doessee Rill!er Hile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Cladocera 
Alona Quadrangularis 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Bosmina Longirostris 3757 6455 8531 17045 10428 5598 1682 1611 2046 2457 3492 2851 3127 5016 
Camptocercus Rectirostris 0 0 0 0 0 0 0 I 0 0 0 0 0 0 
Ceriodaphnia Imm. 0 0 0 0 0 0 0 0 I 2 28 39 61 6 
Ceriodaphnia Lacustris 1 2 4 4 11 4 0 0 0 0 0 0 3 0 
Ceriodaphnia Quadrangula 0 0 0 0 0 0 0 0 1 0 5 5 8 37 
Ceriodaphnia Reticulata 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
Chydorus Sp. 0 2 0 0 0 0 0 1 0 0 0 39 0 0 

l'V 
Daphnia Ambigua 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0') Daphnia lnun. 148 0 125 251 861 1988 851 0 2 17 114 78 119 274 
~ Daphnia Parvula I 308 455 381 212 947 658 1 D 1 4 5 7 89 

Daphnia Pulex 0 0 0 0 0 / 0 0 2 0 0 0 0 0 0 
Daphnia Retrocurva 546 871 2954 3149 3855 7671 5886 1 6 11 26 47 74 
Diaphanosoma Leuchtenbergianum 1902 1887 10274 12558 12159 10862 10342 4 0 0 7 26 18 149 
II yocryptus Imm. 0 0 0 0 0 0 0 0 0 0 0 19 0 0 
llyocryptus Spinifer 0 0 0 0 0 0 0 0 0 0 0 0 0 
Leptodora Kindtii 17 34 87 21 20 25 2305 0 0 2 5 5 10 89 
Leydigia Acanthocercoides 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
Leydigia Quadrangularis 0 0 0 0 0 0 0 0 0 0 0 1 0 0 
Hoi na Hi crura 6 1 319 SIS 10 433 911 0 0 0 0 0 0 0 
Pleuroxus Denticulatus 0 0 0 0 0 0 I 0 0 0 0 0 0 
Pleuroxus Hamulatus 0 0 0 0 0 0 0 0 0 0 0 0 0 I 
Scapholebris Kingi 0 0 0 2 0 0 0 0 0 0 0 0 0 0 
Sida Crystallina I 0 0 I 0 0 0 1 0 0 0 1 0 0 
Simocephalus Imm. 0 0 0 265 531 0 0 0 0 0 0 0 0 0 
Simocephalus Serrulatus 0 0 188 283 0 0 0 0 0 0 a 0 0 0 

Total 6381 9560 22937 34475 28087 27528 22635 1623 2052 2485 3666 3095 3401 5737 



Appendix 5-1. (Continued)

Aug 1976 Nov 1976
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

L,

Copepoda.
Calanoid Imm.
Canthocamptus Robertcokeri
Cyclopoid Imm.
Cyclops Bicuspidatus Thomasi
Cyclops Varicans Rubellus
Cyclops Vernalis
Diaptomus Mississippiensis
Diaptomus Pallidus
Diaptomus Reighardi
Diaptomus Sanguineus
Ergasilus Sp.
Eucyclops Agilis
Eucyclops Prionophorus
Harpacticoid Imm.

Harpacticoida
Macrocyclops Albidus
Mesocyclops Edax
Nauplii
Nitocra Lacustris
Tropocyclops Prasinus

196 415 1428 405 1094 345 802
0 a 0 0 0 0 0

646 1137 3421 2523 4248 3536 2107
4 0 0 0 0 344 0
0 0 0 0 0 0 0

359 1098 2237 1714 3144 3102 2009
0 0 0 1 2 0 0

168 70 106 94 93 73 41
4 117 77 26 28 260 382
0 0 0 0 0 0 0
0 0 1 0 0 86 2
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 1 0 0 0 0
0 0 0 0 0 1 0
0 0 0 0 0 0 0

264 361 530 889 244 1981 1603
5500 5765 10107 19918 16301 5255 16208

0 0 0 0 0 0 0
1 0 0 2 .0 0 0

8
0

57
41

9
6
0
3
0

0
0
1

0
0
0
0

9
579

0
0

29
0

55
23
0

33
0
4
0

0
1

0

0
1

0
0
i

284
1
0

42
I

174
38
0

58
0
2
3
a

0
0
0
0
5

782
0
0

128
1

616
94

0
41

0
9
8
0
2
0
0
0
0
0

17
3777

0
0

97

2

984
154

0

78

0

3
7

0
1

0

0

0

0
0

27

3585
4

43

129 328
2 3

1231 2389
311 77

0 2
111 22

0 0
13 9
9 4
0 0
2 2
1 33
0 0
1 0
0 0
0 0

23 5
5593 13160

0 0
32 18

7458 16052Total 7142 8963 17908 25572 25154 14983 23154 714 432 1107 4693 4981

Rotifera
Asplanchna Sp.
Brachionus Angularis
Brachionus Bidentata

1219 219 1895- 3750 2994 88 5500
810 668 1719 2315 1413 604 1618

0 0 0 0 0 0 0

9
9
0

18 176 321 116

0 0 0 0
0 0 0 0

298 729
111 74

0 0

Appendix 5-1. (Continued) 

l!iuD 12112 tJlIV 12112 
IeDQIS~11 River Hill 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Copepoda 
Calanoid Imm. 196 415 1428 405 1094 345 802 8 29 42 128 97 129 328 
Canthocamptus Robertcokeri 0 0 0 0 0 0 0 0 0 1 2 2 3 
Cyclopoid Imm. 646 1137 3421 2523 4248 3536 2107 57 55 174 616 984 1231 2389 
Cyclops Bicuspidatus Thomasi 4 0 0 0 0 344 0 41 23 38 94 154 311 77 

Cyclops Varicans Rubellus 0 0 0 0 0 0 0 9 0 0 0 0 0 2 
Cyclops Vernalis 359 1098 2237 1714 3144 3102 2009 6 33 58 41 78 III 22 
Oiaptomus Hississippiensis 0 0 0 1 2 0 0 0 0 0 0 0 0 0 

Diaptomus Pallidus 168 70 106 94 93 73 41 3 4 2 9 3 13 9 
N Diaptomus Reighardi 4 117 77 26 28 260 382 1 0 3 8 7 9 4 
(1) 

CIt Oiaptomus Sanguineus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ergasilus Sp. 0 0 1 0 0 86 2 0 1 2 1 2 2 
Eucyclops Agilis 0 0 0 '0 0 0 0 1 0 1 0 0 1 33 
Eucyclops Prionophorus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Harpacticoid Imm. 0 0 1 0 0 0 0 0 1 0 0 0 1 0 

Harpacticoida 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
Macrocyclops Albidus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Mesocyclops Eda~ 264 361 530 889 244 1981 1603 9 1 5 17 27 23 5 
Nauplii 5500 5765 10107 19918 16301 5255 16208 579 284 782 3777 3585 5593 13160 
Nitocra Lacustris 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
Tropocyclops Prasinus 0 0 2 .0 0 0 0 0 0 0 43 32 18 

Total 7142 8963 17908 25572 25154 14983 23154 714 432 1107 4693 4981 7458 16052 

Rotifera 
Asplanchna Sp. 1219 219 1895 . 3750 2994 88 5500 9 18 176 ~21 116 298 729 
Srachionus Angularis 810 668 1719 2315 1413 604 1618 9 0 0 0 0 111 74 
Srachionus Bidentata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 



Appendix 5-I. (Continued)

Aug 1976 Nov 1976

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

13
Ni

Brachionus Budapestinensis

Brachionus Calyciflorus

Brachionus Caudatus

Brachionus Quadridentatus

Cephalodella Sp.
Collotheca Sp.

Conochiloides Sp.

Conochilus Hippocrepis

Conochilus Unicornis

Contracted Rotifera

Euchlanis Sp.

Filinia Limnetica

Filinia Longiseta

Gastropus Sp.

Hexarthra Intermedia

Hexarthra Mira

Hexarthra Sp.

Kellicottia Bostoniensis

Kellicottia Longispina

Keratella Sp.

Lecane Sp.

Monostyla Sp.

Ploesoma Hudsoni

Ploesoma Truncata

Polyarthra Sp.

Rotaria Sp.

Synchaeta Sp.

Trichocerca Sp.

2061 400 643 1435 626 601 1529
0 0 0 0 0 0 0

216 0 0 0 106 0 79
39 0 0 0 0 0 0

0 0 0 0 0 0 0
401 1363 1770 3206 828 951 6187
737 2473 5363 8487 11065 2588 11089

59 0 0 0 0 172 0

2307 1030 1969 7790 4852 87 2102
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

68 120 69 544 0 0 2028
344 0 188 2565 3081 518 1430

0 0 137 2787 1796 0 13333
0 0 0 0 0 0 0
0 0 0 0 0 0 0

30 0 0 0 106 0 0
0 0 0 0 0 0 0

8527 20638 64266 167000 148500 45565 86677
0 0 0 0 0 0 0
0 0 0 0 106 0 0

0 0 1188 0 0 0 0

721 361 1300 4179 2507 1379 6361

1492 1288 8715 27991 10708 2507 29026

0 0 0 419 0 0 0

351 671 2077 8228 2136 694 3482

1049 1857 5361 15621 9336 2325 4031

0 11 85 68 116 166 411
0 0 28 34 39 65 116

0 0 0 0 20 0 0
0 0 0 0 0 0 0

28 11 0 0 0 0 0

57 83 199 261 271 412 1160
0 0 0 0 0 0 0

0 0 362 0 0 400 0
113 18 58 0 39 0 192

0 18 0 0 0 18 0

0 0 0 0 0 0 0
0 0 0 0 0 0 0

0 0 0 0 0 29 0
0 0 0 0 0 0 32

0 0 0 0 0 0 0

0 11 0 0 0 0 0

0 0 0 0 0 0 0

76 0 0 34 58 47 0
19 0 0 0 0 0 0

2913 4027 11974 18221 17933 19864 34954
0 0 0 0 0 0 0
0 0 0 0 0 0 0

0 0 28 27 0 57 84
11 87 144 0 135 272 74

468 579 3309 2550 1627 3858 5142

0 0 0 0 0 0 0

222 482 862 2002 1890 2216 8133

74 40 824 1653 1600 1585 1266

3999 5385 18049 25171 23844 29398 52367Total 20431 31088 96660 256317 200160 58079 174472

Appendix 5-1. (Continued) 

Brachionus Budapestinensis 
Brachionus Ca1ycif1orus 
Brachionus Caudatus 
8rachionus Quadridentatus 
Cepha10della Sp. 
Collotheca Sp. 
Conochi1oides Sp. 
Conochi1us Hippocrepis 
Conochi1us Unicornis 
Contracted Rotifera 
Euchlanis Sp. 
rilinia limnetica 
rilinia longiseta 
Gastropus Sp. 
Hexarthra Intermedia 
Hexarthra Mira 
Hexarthra Sp. 
Kellicottia Bostoniensis 
Ke11icottia longispina 
Keratella Sp. 
lecane Sp. 
Honosty1a Sp. 
Ploesoma Hudsoni 
Ploesoma Truncata 
Po1yarthra Sp. 
Rotaria Sp. 
Synchaeta Sp. 
Trichocerca Sp. 

Total 

Aug 1976 Noy 1976 
Tennessee Riyer Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

2061 
o 

21{) 
39 
o 

401 
737 
59 

2307 
o 
o 
o 

68 
344 

o 
o 
o 

30 
o 

400 
o 
o 
a 
o 

1363 
2473 

o 
1030 

o 
o 
o 

120 
o 
o 
o 
a 
o 
o 

643 
o 
o 
o 
o 

)770 
5363 

o 
1969 

o 
o 
o 

69 
188 
137 

o 
o 
o 
o 

1435 626 
o 0 
o 106 
o 0 
o 0 

3206 828 
8487 11065 

o a 
7190 4852 

o 0 

o 0 
o 

544 
2565 
2787 

o 
o 
o 
a 

o 
o 

3081 
1796 

o 

8527 20638 64266 
000 

167000 
o 
o 
o 

o 
106 

o 
14B500 

a 
106 

o 
2507 

o 
o 

721 

1492 
o 

351 
1049 

o 
o 

361 
1288 

o 
671 

1857 

o 
118B 
1300 4179 
8715 27991 10708 

o 419 0 
2077 8228 2136 
5361 15621 9336 

601 1529 
o 0 
o 79 
o 0 
o 0 

951 6187 
25B8 11089 

172 0 
B7 2102 
o 0 

o 0 
o 0 
o 2028 

518 1430 
o 13333 
o 0 
o 0 
o 0 
o 0 

45565 86671 
o 0 
o 0 
o 0 

1379 6361 
2507 29026 

o 0 
694 3482 

2325 4031 

20431 31088 96660 256317 200160 5B079 174472 

o 
a 
o 
o 

28 
.57 

o 
o 

113 
o 
o 
o 
o 
o 
o 
o 
a 

76 
19 

2913 
a 
a 
o 

11 
468 

o 
222 
74 

11 
o 
a 
o 

11 
83 
o 
o 

18 
18 
o 
o 
o 
o 
o 

11 

o 
o 
o 

85 
28 
o 
o 
o 

199 
o 

362 
58 
o 
o 
o 
o 
o 
o 
o 
o 
o 

.0 

68 
34 
o 
a 
o 

261 
a 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 

34 
o 

4027 11974 18221 
000 
o 0 0 
o 2B 27 

87 144 0 
579 3309 2550 
000 

482 862 2002 
40 824 1653 

116 
39 
20 
o 
o 

271 
o 
o 

39 
o 
o 
o 
o 
o 
o 
o 
a 

58 
o 

17933 
o 
o 
o 

135 
1627 

o 
1890 
1600 

166 
65 
o 
o 
o 

412 
o 

400 
o 

18 
o 
o 

29 
o 
o 
o 
o 

47 
o 

19864 
o 
o 

57 
272 

3858 
o 

2216 
1585 

411 
116 

a 
o 
o 

1160 
a 
a 

192 
o 
a 
o 
o 

32 
o 
o 
a 
o 
o 

34954 
o 
a 

84 
74 

5142 
o 

B133 
1266 

3999 5385 18049 25171 23844 29398 52367 



Appendix S-I. (Continued)

Feb 1977 May 1977

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Branchiura
Argulus Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-J

Cladocera

Alona Quadrangularis

Bosmina Longirostris

Camptocercus Rectirostris

Ceriodaphnia-Lacustris

Ceriodaphnia Quadrangula

Chydorus Sp.

Daphnia Ambigua

Daphnia Imm.

Daphnia Parvula

Daphnia Pulex

Daphnia Retrocurva

Diaphanosoma Leuchtenbergianum

Ilyocryptus Sordidus

Ilyocryptus Spinifer

Leptodora Kindtii

Leydigia Acanthocercoides

Leydigia Quadrangularis

Moina Imm.

Moina Micrura

Moina Minuta

Pleuroxus Denticulatus

Pleuroxus Hamulatus

Scapholebris Imm.

0 0
660 1037

0 0
0 0
0 0
2 7
0 0
0 187
0 0
0 0

0 8
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

1 0 0 0 0
711 537 826 466 984

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

13 51 32 29 52
5 12 124 21 16

0 0 0 0 1

1 11 13 9 19
0 115 0 0 0
0 0 0 0 0

0 0 0 0 0
0 0 0 0 0

0 0 1 0 0
0 0 0 1 1

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

0O 0 0 0 0

0 0 0 0 0 0 0

15806 8758 6874 33161 17730 37702 29285

0 0 0 0 0 0 0

1 0 0 66 0 0 1

1 0 0 0 0 0 0

3 19 1 1 1 1 1

5 0 0 0 0 0 0

675 37 0 330 0 941 1652

193 40 383 1713 478 1882 3728

0 0 0 140 0 0 0

193 82 809 3360 2375 4195 4468

96 2 147 560 207 264 820

0 0 0 0 0 0 0

0 0 0 0 0 0 0

22 24 3 95 28 16 436

0 0 0 0 0 0 0

0 0 0 0 0 0 0

2 0 0 0 0 0 0

2 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

2 0 0 0 0 0 0

Appendix 5-I. (Continued) 

Ei:b 12Z1 MiX 1211 
IeDDe55~e Bi~~[ Hile 

496.5 506.6 518.0 527.4 528.0 529.5 532. I 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Branchiura 
Argulus Sp. a a 0 0 0 0 0 a 0 0 0 0 a 0 

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cladocera 
Alona Quadrangularis 0 0 1 0 0 0 0 0 0 0 a 0 0 0 

~ Bosmina Longirostris 660 1031 111 537 826 466 984 15806 8758 6874 33161 11130 37702 29285 
C) Camptocercus Rectirostris a 0 0 a 0 0 0 0 0 0 0 0 0 0 ....., 

Ceriodaphnia- Lacustris 0 0 0 0 0 0 0 0 0 66 0 0 1 
Ceriodaphnia Quadrangula 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
Chydorus Sp. 2 7 0 0 0 0 0 3 19 1 1 1 1 1 
Daphnia Ambigua 0 a 0 0 0 0 0 5 0 0 0 0 0 0 
Oaphnia Imm. 0 187 13 51 32 29 52 675 37 0 330 0 941 1652 
Oaphnia Parvula 0 0 5 12 124 21 16 193 40 383 1713 478 1882 3728 
Daphnia Pulex 0 0 0 0 0 0 1 a 0 0 140 0 a 0 
Daphnia Retrocurva 0 8 1 11 13 9 19 193 82 809 3360 2375 4195 4468 
Diaphanosoma Leuchtenbergianum 0 0 0 115 0 0 0 96 2 147 560 207 264 820 
Ilyocryptus Sordidus a 0 0 0 0 0 0 0 a 0 0 0 0 0 
llyocryptus Spinifer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Leptodora Kindtii 0 0 0 0 0 0 0 22 24 3 95 28 16 436 
Leydigia Acanthocercoides 0 0 0 0 1 0 0 0 0 0 0 0 0 0 
Leydigia Quadrangularis 0 0 0 0 0 1 1 0 a 0 0 0 0 0 
Moina Imm. 0 0 a 0 0 a 0 2 0 0 a 0 0 0 
Moina Micrura 0 0 0 0 0 0 0 2 0 0 0 0 0 a 
Moina Minuta a 0 0 a 0 0 0 0 0 0 0 0 0 0 
Pleuroxus Oenticulatus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Pleuroxus Hamulatus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Scapholebris Imm. 0 0 O· 0 0 0 0 2 0 0 0 0 0 a 



Appendix 5-I. (Continued)

Feb 1977 May 1977
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Scapholebris Kingi

Sida Crystallina

Sida Imm.

Simocephalus Imm.

Simocephalus Serrulatus

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
1
0

0
0
0
0
0

0 5
0 1
0 0

0 0
0 0

0
0
0
0
1

0 0
0 421
0 0
0 0
1 0

0
1
0
0
1

0
3
0
0
0

0
4
0

0

Total

G3 Copepoda

Calanoid Imm.

Canthocamptus Robertcokeri

Cyclopoid I=m.

Cyclops Bicuspidatus Thomasi

Cyclops Varicans Rubellus
Cyclops Vernalis

Diaptomus Pallidus

Diaptomus Reighardi

Diaptomus Sanguineus

Ergasilus Imm.

Ergasilus Sp.

Eucyclops Agilis

Eucyclops Speratus

Harpacticoid Irm.

Mesocyclops Edax

Nauplii

Tropocyclops Prasinus

662 1239 731 726 997 526

24 184 104 25 124 137
0 0 0 0 0 1

363 481 773 1495 831 1391
86 184 314 320 260 464

0 0 0 0 0 0
1 3 1 4 6 6
0 0 0 2 5 6
0 2 4 7 5 14
0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0
0 2 2 2 1 4
0 0 0 1 0 0
0 0 0 0 0 0

0 0 1 0 0 0

1073

123
0

1985
554

2
8
10

1
0
0
0

5
0
0
0

17007 8963 8218 39847 20821 45004 40395

16 22 13 412 79 989 307
0 0 0 0 0 0 0

289 160 243 2190 774 4539 6877
24 97 62 486 3 312 704

0 0 0 0 0 0 0
22 121 897 1095 848 2847 1485

5 1 2 9 76 6 6
1 2 8 22 13 16 15
1 1 2 12 2 11 9

0 0 0 0 0 0 0
0 0 0 0 0 0 0
2 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 74 0 0
2 4 17 219 11 475 23

2217 907 1354 11489 3838 20725 27592
2 0 0 0 0 0 0

2581 1315 2598 15934 5718 29920 37018

7872 11682 7955 13225 12358 11593 18856
0 4 1 9 3 0 8

Total 8346 12542 9155 15090 13593 13616 21552

App~ndix 5-I~ (Contin~ed) 

E~I! ]212 tlill! ]222 
I~nD~ss~~ RiY~r ~i]~ 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Scapholebris Kingi 0 0 0 0 0 0 0 5 0 0 0 0 0 0 
Sida Crystal I ina 0 0 0 0 0 0 0 1 0 0 421 3 4 
Sida If1111. 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 
Simocephalus 1lIII0. 0 0 0 0 0 0 0 0 0 0 0 0 
Simocephalus Serrulatus 0 0 0 0 0 0 0 0 0 0 0 

Total 662 1239 731 726 997 526 1073 17007 8963 8218 39847 20821 45004 40395 

~ 
C') Copepoda 

.0) 
Calanoid Imm. 24 184 104 25 124 137 123 16 22 13 412 79 989 307 
Canthocamptus Robertcokeri 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
Cyclopoid Imm. 363 481 773 1495 831 1391 1985 289 160 243 2190 774 4539 6877 
Cyclops Sicuspidatus Thomasi 86 184 314 320 260 464 554 24 97 62 486 3 312 704 
Cyclops Varicans Rubellus 0 0 0 0 0 0 2 0 0 0 0 0 0 0 
Cyclops Vernalis 1 3 1 4 6 6 8 22 121 897 1095 848 2847 1485 
Oiaptomus Pallidus 0 0 0 2 5 6 10 5 1 2 9 76 6 6 
Oiaptomus Reighardi 0 2 4 7 5 14 1 2 8 22 13 16 15 
Diaptomus Sanguineus 0 0 0 0 0 0 0 1 1 2 12 2 11 9 
Ergasilus Imm. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ergasilus Sp. O· 0 0 0 0 0 0 0 0 0 0 0 0 0 
Eucyclops Agilis 0 2 2 2 1 4 5 2 0 0 0 0 0 0 
Eucyclops Speratus 0 0 O· 1 0 0 0 0 0 0 0 0 0 0 
Harpacticoidlmm. 0 0 0 0 0 0 0 0 0 0 0 74 0 0 
Mesocyclops Edax 0 0 1 0 0 0 0 2 4 17 219 11 475 23 
Nauplii 7872 11682 7955 13225 12358 11593 18856 2217 907 1354 11489 3838 20725 27592 
Tropocyclops Prasinus 0 4 9 3 0 8 2 0 0 0 0 0 0 

Total 8346 12542 9155 15090 13593 13616 21552 2581 1315 2598 15934 5718 29920 37018 



Appendix 5-I. (Continued)

Feb 1977 May 1977
Tennessee River Mile .

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

a,

Rotifera
Asplanchna Sp.
Brachionus Angularis
Brachionus 8identata
Brachionus Budapestinensis
Brachionus Calyciflorus
Brachionus Caudatus
8rachionus Havanaensis
Brachionus Quadridentatus
Brachionus Urceolaris
Cephalodella Sp.
Collotheca Sp.
Conochiloides Sp.
Conochilus Hippocrepis
Conochilus Unicornis
Contracted Rotifera
Epiphanes Macrourus
Euchlanis Sp.
Filinia Longiseta
Gastropus Sp.
Hexarthra Mira
Hexarthra Sp.
Kellicottia Bostoniensis
Keratella Sp.
Lecane Luna
Lecane Sp.
Monostyla Sp.
Notholca Sp.

360 317 444 422 169 462 984
0 0 0 0 0 0 0
0 0 0 0 0 0 0

75 0 0 0 0 0 0
1013 660 559 563 345 581 554

0 0 0 0 0 0 108
0 0 0 a 0 0 0
0 3 0 5 124 4 111
0 179 115 0 0 0 0
0 2 99 0 0 0 0

446 303 0 0 0 0 85
0 0 0 0 0 0 0
0 0 0 0 0 0 0

75 0 0 0 0 0 0

0 179 0 103 0 0 0
0 0 0 0 0 0 108

0 0 0 0 0 0 0
0 0 0 103 115 345 0

663 0 329 205 120 115 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

0 0 115 103 0 115 0

34398 77591 44141 58556 62845 56766 62361
0 0 0 0 0 0 0

75 0 0 0 0 0 0
0 0 0 0 0 0 0

149 179 0 0 0 0 85

15998 1364 10382 36950 12623 42624 35281
193 100 0 280 0 0 0
578 21 0 0 0 0 0

0 0 0 0 0 0 0

1831 166 412 1392 860 1465 1601
0 0 0 0 0 0 0

0 0 0 0 0 0 128
96 40 0 0 0 0 0
0 0 0 0 0 0 90

96 0 0 0 0 155 0

0 103 206 692 1003 2075 1139

193 229 516 1244 569 393 11766
0 0 177 0 0 0 0

8481 1088 3135 11658 12032 5755 26510
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 37 0 0 0 0 128

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

96 351 1236 2488 1264 155 1459

4337 2386 6953 20531 6730 12561 21112

0 0 0 0 0 0 0

0 19 0 0 0 0 179

0 0 0 0 0 0 0

0 0 0 0 0 0 0

App@ndix 5-1. (Continu@d) 

Eel:! 12ZZ ~al! 12ZZ 
TeDDe~~ee Bj~ec ~i]e 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532. I 

Rotifera 
Asplanchna Sp. 360 317 444 422 169 462 984 15998 1364 10382 36950 12623 42624 35281 
Brachionus Angularis 0 0 0 0 0 0 0 193 100 0 280 0 0 0 
Brachionus Bidentata 0 0 0 0 0 0 0 578 21 0 0 0 0 0 
Brachionus Budapestinensis 75 0 0 0 0 0 0 0 0 0 0 0 0 0 
Brachionus Calyciflorus 1013 660 559 563 345 581 554 1831 166 412 1392 860 1465 1601 
Brachionus Caudatus 0 0 0 0 0 0 108 0 0 0 0 0 0 0 
Brachionus Havanaensis 0 0 0 0 0 0 0 0 0 0 0 0 0 128 

~ Brachionus Quadridentatus 0 3 0 5 124 4 111 96 40 0 0 0 0 0 
G'l Brachionus Urceolaris 0 179 115 0 0 0 0 0 0 0 0 0 0 90 

'"' Cephal ode 11 a Sp. 0 2 99 0 0 0 0 96 0 0 0 0 155 0 
Collotheca Sp. 446 303 0 0 0 0 85 0 103 206 692 1003 2075 1139 
Conochiloides Sp. 0 0 0 0 0 0 0 193 229 516 1244 569 393 11766 
Conochilus Hippocrepis 0 0 0 0 0 0 0 0 0 177 0 0 0 0 
Conochilus Unicornis 75 0 0 0 0 0 0 8481 1088 3135 11658 12032 5755 26510 
Contracted Rotifera 0 179 0 103 0 0 0 0 0 0 0 0 0 0 
Epiphanes Macrourus 0 0 0 0 0 0 108 0 0 0 0 0 0 0 
Euchlanis Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
filinia Longiseta 0 0 0 103 115 345 0 0 37 0 0 0 0 128 
Gastropus Sp. 663 0 329 205 120 115 0 0 0 0 0 0 0 0 
Hexarthra Hi ra 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Hexarthra Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Kellicottia 8ostoniensis 0 0 115 103 0 115 0 96 351 1236 2488 1264 155 1459 
Keratell aSp. 34398 77591 44141 58556 62845 56766 62361 4337 2386 6953 20531 6730 12561 21112 
Lecane Luna 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Lecane Sp. 75 0 0 0 0 0 0 0 19 0 0 0 0 l79 
Monostyla Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Notholca Sp. 149 179 0 0 0 0 85 0 0 0 0 0 0 0 



Appendix 5-1. (Continued)

Feb 1977 May 1977

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Platyias Patulus
Ploesoma Hudsoni
Ploesoma Truncata
Polyarthra Sp.
Rotaria Neptunia
Rotaria Sp.
Synchaeta Sp.
Trichocerca Sp.

0 0 0 0 0 0 0 289 0 0 0 0 0 0
0 0 0 0 0 0 0 96 0 0 0 0 0 0

72 0 0 0 0 0 0 193 82 133 626 211 0 0
12583 37352 24193 29041 41373 34256 32071 5204 874 3625 15794 10016 21199 15227

0 0 100 0 .0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 74 0 0 0 0

42038 59627 35850 40657 42486 41138 46170 13878 10959 17811 39478 18010 33225 35171
75 0 0 0 0 0 0 0 115 353 815 979 417 525

Total 92022 176392 105945 129758 147577 133782 142637 51559 17934 45013 131948 64297 120024 150316

?0

Appendix 5-1. (Continued) 

Eel! 1922 /:1ali! ]922 
IeDoe~~ee Bi~e[ Hlle 

496.5 506.6 518.0 527.4 528.0 ·529.5 532.1 496.5· 506.6 518.0 527.4 528.0 529.5 532.1 

Platy\as Patulus 0 0 0 0 0 0 0 289 0 0 0 0 0 0 
Ploesoma Hudsoni 0 0 0 0 0 0 0 96 0 0 0 0 0 0 
Ploesoma Truncata 72 0 0 0 0 0 0 193 82 133 626 211 0 0 
Polyarthra Sp. 12583 37352 24193 29041 41373 34256 32071 5204 874 3625 15794 10016 21199 15227 
Rotaria Neptunia 0 0 100 0 ,0 0 0 0 0 0 0 0 0 0 
Rotaria Sp. 0 0 0 0 0 0 0 0 0 74 . 0 0 0 0 
Synchaeta Sp. 42038 59627 35850 40657 42486 41138 46170 13878 10959 17811 39478 18010 33225 35171 
Trichocerca Sp. 75 a 0 0 0 0 0 0 115 353 815 979 417 525 

Total 92022 176392 105945 129758 147577 133782 142637 51559 17934 45013 131948 64297 120024 150316 

l\) 

'J 
0 



Appendix 5-I. (Continued)

Aua 1977Noy 1977
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Branchiura
Argul ua Sp. 0 0 26 0 0 0 1 0 0 0 0 0 0 0

Total 0 0 26 0 0 0 1 0 0 0 0 0 0 0

'.3
I-A

Cladocera
Alona Quadrangularis 0 0 0 0 0 0 0

Bosmina Longirostris 1229 1926 619 1651 1033 866 1442

Camptocercus Rectirostris 0 0 0 0 0 0 0

Ceriodaphnia Lacustris 0 0 35 87 39 1 1

Ceriodaphnia Quadrangula 0 0 0 0 0 0 0

Chydorus Sp. 1 0 0 0 0 0 0

Oaphnia Ambigua 0 0 0 0 0 0 0

Oaphnia Imm. 164 710 898 1642 1147 2159 761

Oaphnia Parvula 55 169 131 372 418 657 1

Oaphnia Pulex 0 0 0 0 0 0 0

Oaphnia Retrocurva 384 1249 1315 3646 4376 5171 508

Oiaphanosoma Leuchtenbergianum 787 2296 3075 10190 7039 5252 8370

Ilyocryptus Sordidus 0 0 35 0 0 0 0

Ilyocryptus Spinifer 1 169 35 1 1 0 0

Leptodora Kindtii 29 36 61 21 41 37 90

Leydigia Acanthocercoides 0 0 0 0 0 0 0

Leydigia Quadrangularis 0 0 0 0 0 0 0

Moina [mm. 38 34 87 993 276 311 845

Moina Micrura 0 0 0 0 .0 0 0

Moina Minuta 19 135 77 1080 515 650 850

Pleuroxus Denticulatus 0 0 0 0 0 0 0

Pleuroxus Hamulatus 0 0 0 0 1 0 0

0
398

6
I

0
13
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1
0

0
907

0
14
0

49
0

32
83

0
18
2
0
0
0
0
0
0
0
0
0
0

0
1159

1
50

0
35
0
2
7
0
1

3
0
0
2
0
0
0
0
0
0
0

0
2342

0
60

0
0
0

118
234

0
61
62
0
0
0
0
0
0
0
0
0
0

0 0
1843 6903

0 0
95 13

0 0
0 0
0 0
6 198

41 25
0 0

76 16
155 158

0 0
0 0
0 0
0 0
0 0
0 0
0 0
1 0
0 0
0 0

0
1818

0
3
0
0
0

214
9
0

10
14
0
0
0
0
0
0
0
1
0
0

Appendix 5-1. (Continued) 

Aug 1211 Htlll 121Z 
Ieooessee Billet Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Branchiura 
Argul ua Sp. 0 0 26 0 0 0 0 0 0 0 0 0 0 

Total 0 0 26 0 0 0 0 0 0 0 0 0 0 

Cladocera 
Alana Quadrangularis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bosmina longirostris 1229 1926 619 1651 1033 866 1442 398 907 1159 2342 1843 6903 1818 

~ Camptocercus Rectirostris 0 0 0 0 0 0 0 6 0 1 0 0 0 0 
.... 1 Ceriodaphnia Lacustris 0 0 35 87 39 1 1 1 14 50 60 95 13 3 
t-& Ceriodaphnia Quadrangula 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Chydorus Sp. 1 0 0 0 0 0 0 13 49 35 0 0 0 0 
Daphnia Ambigua 0 0 a 0 a 0 0 0 0 0 0 0 0 0 
Oaphnia Imm. 164 710 898 1642 1147 2159 761 0 32 2 118 6 198 214 
Daphnia Parvula 55 169 131 372 418 657 1 0 83 7 234 41 25 9 
Daphnia Pulex 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Oaphnia Retrocurva 384 1249 1315 3646 4376 5171 508 0 18 1 61 76 16 10 

Oiaphanosoma Leuchtenbergianum 787 2296 3075 10190 70·39 5252 8370 1 2 3 62 155 158 14 

Ilyocryptus Sordidus 0 0 3S 0 0 0 0 0 0 0 0 0 0 0 
Ilyocryptus Spinifer 1 169 35 1 I 0 0 0 0 0 0 0 0 0 
leptodora Kindt;; 29 36 61 21 41 37 90 0 0 2 0 0 0 0 
leydigia Acanthocercoides 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
leydigia Quadrangularis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Moina [mm. 38 34 87 993 276 311 845 0 0 0 0 0 0 0 
Moina Hicrura 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Moina Minuta 19 135 77 1080 515 650 850 0 0 0 0 1 0 
Pleuroxus Denticulatus 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
Pleuroxus Hamulatus 0 0 0 0 0 0 0 0 0 0 0 0 0 



Appendix 5-1. (Continued)

Aug 1977 Nov 1977
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Scapholebris Imm.

Scapholebris Kingi

Sida Crystallina
Sida Imm.

Simocephalus Imm.
Simocephalus Serrulatus

0 0
0 0
1 34
0 0
0 0
0 0

0
0
0
0
0
0

0 0
0 0
1 46
0 0
0 0
0 0

0 0
1 1

0 169
0 0
o 0
1 0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
1
0
0

0
0

0
0
0

0
0
0
0
0
1

0
0
0
0
0
0

0
0
0
0
0
1

Total 2708 6758 6368 19684 14932 15106 13038 420 1105 1261 2878 2218 7313 2070

Copepoda

Calanoid Imm.
Canthocamptus Robertcokeri

Cyclopoid Imm.

Cyclops Bisuspidatus Thomasi

Cyclops Varicans Rubellus

Cyclops Vernalis

Diaptomus Pallidus

Diaptomus Reighardi

Diaptomus Sanguineus

Ergasilus Imm.

Ergasilus Sp.

Eucyclops Agilis

Eucyclops Speratus
Harpacticoid Imm.

Mesocyclops Edax

Nauplii

Tropocyclops Prasinus

164 237 138 287 201 197 96

0 0 0 0 0 0 0
973 1689 1807 3239 2632 2348 2539

0 0 35 1 1 34 0

0 0 0 0 0 0 0

58 473 385 181 162 311 5

40 46 5 103 54 57 1

24 47 9 17 84 52 6

0 0 0 0 0 0 0

0 0 0 0 0 0 0
37 102 71 99 179 71 99

1 1 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

202 1081 459 1098 1510 1503 274

5610 7632 8194 14977 12402 9407 17514

0 0 0 0 0 0 1

13
1

131
7

0
63
12
2
0
0
7
7
0
0
7

429
1

43 39 161 83 330 232
0 0 2 1 198 0

375 232 2214 2059 8409 2589
14 3 4 165 152 0
0 0 0 0 0 0

88 131 243 323 354 321
8 3 3 10 12 0

7 6 9 43 59 2
0 0 0 0 0 0
0 0 0 0 0 8
2 35 76 3 416 327
0 0 0 0 0 0
0 0 0 0 0 0
1 1 0 1 0 0

2 5 454 155 34 0
555 1011 3065 3755 20298 7343

0 0 0 2 294 1

Total 7109 11308 11103 20002 17225 13980 20535 680 1095 1466 6231 6600 30556 10823

AppendiK 5~I. (Continued) 

aug ]211 ~g~ ]211 
Iennessee Bi~e[ Hilt 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Scapholebris Imm. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Scapholebris King; 0 0 0 0 0 I I 0 0 0 0 0 0 0 

Sida Crystal I ina I 34 0 1 46 0 169 0 0 0 1 0 0 0 
Sida 1m. 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
Simocephalu$ Imm. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Simocephalu$ Serrul atus 0 0 0 0 0 0 0 0 0 0 0 

Total 2708 6758 6368 19684 14932 15106 13038 420 1105 1261 2878 2218 7313 2070 
~ 
~ 
lI) 

Copepoda 
Calanoid Imm. 164 237 138 287 201 197 96 13 43 39 161 83 330 232 
Canthocamptus RObertcokeri 0 0 0 0 0 0 0 0 0 2 1 198 0 
Cyclopoid 1m. 973 1689 1807 3239 2632 2348 2539 131 375 232 2214 2059 8409 2589 
Cyclops Bisuspidatus Thomas; 0 0 35 1 1 34 0 7 14 3 4 165 152 0 
Cyclops Varicans Rubellus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Cyclops Vernalis 58 473 385 181 162 311 5 63 88 131 243 323 354 321 
Diaptomus Pallidus 40 46 5 103 54 57 12 8 3 3 10 12 0 
Diaptomus Reighardi 24 47 9 17 84 52 6 2 7 6 9 43 59 2 
Oiaptomus Sanguineus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ergasilus Imm. 0 0 0 0 0 0 0 0 0 0 0 0 0 8 
Ergasilus Sp. 37 102 71 99 179 71 99 7 2 35 76 3 416 327 
Eucyclops Ag;lis 1 1 0 0 0 0 0 7 0 0 0 0 0 0 
Eucyclops Speratus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Harpacticoid Imm. 0 0 0 0 0 0 0 0 1 1 0 1 0 0 
Mesocyclops Edax 202 1081 459 1098 1510 1503 274 7 2 5 454 155 34 0 
Naupl i i 5610 7632 8194 14977 12402 9407 17514 429 555 1011 3065 3755 20298 7343 
Tropocyclops Prasinus 0 0 0 0 0 0 1 0 0 0 2 294 

Total 7109 11308 11103 20002 17225 J39BO 20535 6BO J095 1466 6231 6600 30556 IOB23 



Appendix 5-1. (Continued)

Aug 1977 Nov 1977
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Rotifera

Asplanchna Sp.
Brachionus Angularis
Brachionus Bidentata
Brachionus Budapestinensis

Brachionus Calyciflorus
Brachionus Caudatus
Brachionus Havanaensis
Brachionus Quadridentatus
Brachionus Urceolaris
Cephalodella Sp.
Collotheca Sp.

Conochiloides Sp.
Conochilus Hippocrepis
Conochilus Unicornis
Contracted Retifera
Epiphanes Macrourus
Euchlanis Sp.
Filinia Longiseta
Gastropus Sp.
Hexarthra Mira
Hexarthra Sp.
Kelllcottia Bostoniensis
Keratella Sp.
Lecane Luna
Lecane Sp.
Honostyla Sp.
Notholca Sp.
Platyias Patulus

1045 507 394 1624 1070 962 3484

5887 3648 3374 10011 7298 9381 49762

0 0 0 0 0 0 0

476 68 87 985 509 244 508
18 0 0 0 39 0 0

111 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0
0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 34 61 0 292 115 170

5380 6821 7243 17652 13412 15858 49697

0 1286 0 0 0 0 0

789 34 148 467 344 454 2548

92 0 26 449 46 34 172

55 0 0 0 0 0 0

37 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 106 0 46 0 510

0 0 35 0 39 0 0

37 169 201 1211 979 555 4688

0 0 0 0 0 0 0

128 34 0 0 0 0 0

18 0 0 0 0 0 0

0 0 0 0 0 0 0
110 0 0 86 0 34 0

42 54 538 675 685 15324 27496

6 0 35 74 25 0 251

0 0 0 0 0 0 0
5 41 18 0 95 686 806

1 0 0 0 0 146 169

0 0 0 0 0 0 63

0 0 0 0 0 0 0

0 0 48 0 0 541 0

0 0 0 0 0 0 212
1 0 0 0 0 0 1

11 75 149 807 303 2310 950

0 0 0 0 0 0 0

0 0 0 0 0 0 0
21 189 101 306 486 8578 4822

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 25 0 0

0 0 0 0 0 0 0
5 16 18 74 74 396 0

2202 10425 13136 23602 26485 33347 50901

1 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 83 0 25 0 0

.. .... 

Appendix 5-1. (Continued) 

Roti fera 
Asplanchna Sp. 
Brachionus Angularis 
Brachionus Bidentata 
Brachionus Budapestinensis 
Brachionus Calyciflorus 
Brachionus Caudatus 
Brachionus Havanaensis 
Brachionus Quadridentatus 
Brachionus Urceolaris 
Cepha lode 11 a Sp. 
Co 11 otheca Sp. 
Conochiloides Sp. 
Conochilus Hippocrepis 
Conochilu5 Unicornis 
Contracted Rotifera 
Epiphanes Macrourus 
Euchlanis Sp. 
filinia Longiseta 
Gastropus Sp. 
HeICarthra Hi ra 
Hexarthra Sp. 
Kelllcottia Bostoniensis 
Keratella Sp. 
Leca'ne luna 
Lecane Sp. 
Honostyla Sp. 
Notholca Sp. 
Platyias Patulus 

Aug 1977 Nov 1977 
Tennessee River Mjle 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

1045 
5887 

o 
476 

18 
111 

o 
o 
o 
o 
o 

5380 
o 

789 
92 
55 
37 
o 
o 
o 
o 
o 

37 
o 

128 
18 
o 

110 

507 
3648 

o 
68 
o 
o 
o 
o 
o 
o 

34 
6821 
1286 

34 
o 
o 
o 
o 
o 
o 
o 
o 

169 
o 

34 
o 
o 
o 

394 1624 
3374 10011 

o 0 
87 985 
o 0 
o 0 
o 0 
o 0 

1070 
7298 

o 
509 
39 
o 
o 
o 

962 3484 
9381 49762 

o 0 
244 508 

o 0 
o 0 
o 0 
o 0 

o 0 000 
o 0 000 

61 0 292 115 170 
7243 17652 13412 15858 49697 

o 0 000 
148 467 
26 449 
o 0 
o 0 
o 0 
o 0 
o 0 

106 0 
35 0 

201 1211 
o 0 
o 0 
o 0 
o 0 
o 86 

344 
46 
o 
o 
o 
o 
o 

46 
39 

979 
o 
o 
o 
o 
o 

454 2548 
34 172 
o 0 
o 0 
o 0 
o 0 
o 0 
o 510 
o 0 

555 4688 
o 0 
o 0 
o 0 
o 0 

34 0 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

42 
6 

o 
5 
1 

o 
o 
o 
o 
1 

11 
o 
o 

21 
o 
o 
o 
o 
o 
o 
o 
5 

2202 
1 

o 
o 
o 
o 

54 538 675 685 15324 27496 
o 35 74 25 0 251 
o 0 0 0 ~ 0 

41 18 0 95 686 806 
o 0 0 0 146 169 
o 0 0 0 0 63 
o 0 0 0 0 0 
o 48 0 0 541 0 
o 0 0 0 0 212 
o 0 000 1 

75 149 807 303 2310 950 
o 0 0 0 0 0 
o 000 0 0 

189 101 306 486 8578 4822 
00000 0 
o 0 0 000 
o 0 0 0 0 0 
000 0 0 0 
o 0 0 000 
o 0 0 25 0 0 
000 000 

16 18 74 74 396 0 
10425 13136 23602 26485 33347 50901 
00000 0 
o 
o 
o 
o 

o 
o 
o 

83 

o 
o 
o 
o 

o 
o 
o 

25 

o 
o 
o 
o 

o 
o 
o 
o 



Appendix 5-I. (Continued)

Aug 1977 Nov 1977
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Ploesoma Hudsoni

Ploesoma Truncata

Polyarthra Sp.

Rotaria Neptunia

Rotaria Sp.

Synchaeta Sp.

Trichocerca Sp.

0 0 0 0 0 0 0 32 0 0 174 0 0 38

293 507 570 4069 3238 3222 14601 68 339 206 865 120 2838 4499
531 203 333 2263 1863 1056 4849 84 416 1321 1664 1487 15337 32332

0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 32 14 18 0 25 0 1

642 540 157 4209 3662 995 6198 450 1454 2240 1886 2283 37830 55986
74 0 35 0 0 163 341 6 0 0 0 35 291 869

Total 15723 13851 12770 43026 32837 33073 137528 2967 13023 17911 30127 32153 117624 179396

Appendix 5-1. (Continued) 

allY 1211 Half 12Z1 
I~aa~~~~~ Biv~r· Mj]~ 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Ploesoma Hudson; 0 0 0 0 0 0 0 32 0 0 174 0 0 38 
Ploesoma Truncata 293 507 570 4069 3238 3222 14601 68 339 206 865 120 2838 4499 
Polyarthra Sp. 531 203 333 2263 1863 1056 4849 84 416 1321 1664 1487 15337 32332 
Rotaria Neptunia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Rotaria Sp. 0 0 0 0 0 0 0 32 14 18 0 25 0 
Synchaeta Sp. 642 540 157 4209 3662 995 6198 450 1454 2240 1886 2283 37830 55986 
Tri chocerca Sp. 74 0 35 0 0 163 341 6 0 0 0 35 291 869 

l~ Total 15723 13851 12770 43026 32837 33073 137528 2967 13023 17911 30127 32153 117624 179396 
... J ... 



Appendix 5-I. (Continued)

May 1982 Auc 1982

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

-1
01

Cladocera
Alone Rectangula 0 0 0 0 0 0 0
Bosmina Longirostris 80973 87490 95409 48437 62411 43787 86893

Bosminopsis Sp. 0 0 0 0 0 0 0
Camptocercus Rectirostris 0 0 0 0 0 0 0
Ceriodaphnia Imm. 0 0 0 0 0 0 0
Ceriodaphnia Lacustris 0 0 0 0 0 0 0
Chydorus Sp. 160 0 0 0 0 0 0
Daphnia Galeata 322 315 62 0 401 803 373
Daphnia Imm. 0 99 0 0 144 0 0
Daphnia Parvula 142 0 0 0 72 0 0

Daphnia Pulex 0 0 0 0 0 140 49
Daphnia Retrocurva 1323 911 1759 902 572 260 439
Diaphanosoma Leuchtenbergianum 157 0 1 0 206 0 70
Ilyocryptus Imm. 0 0 0 0 0 0 0

Ilyocryptus Spinifer 0 0 0 0 0 0 0
Leptodora Kindtii 9 4 7 144 0 2735 0
Leydigia Quadrangularis 0 0 0 0 0 0 0

Moina Imm. 0 0 0 0 0 0 0
Hoina Micrura 0 0 0 0 0 0 0

Moina Minuta 0 0 0 0 0 0 0

Sida Crystalline 1 0 0 0 0 0 0
Simocephalus amm. 0 0 0 0 0 0 0
Simocephalus Serrulatus 0 0 0 0 0 0 0
Simacephalus Vetulus 0 0 0 0 0 0 0

0 1 0 0
4749 1942 3992 4919

0 1445 0 0
0 1 0 0
0 0 20 0

102 18 53 267
0 1 0 0

32 1 20 3
0 0 19 42

33 48 2 87
0 0 116 0

345 84 350 636
104 152 225 1707

0 0 20 0
3 24 22 44
1 2 2 218
0 0 0 0

33 18 52 134

33 42 52 468
0 0 0 *0
3 5 2 0
0 0 0 1
0 0 0 2
0 0 0 0

0
5306

0
0
0

0

0
0
60

0
248
987

0

3
0

250

200
141

0
0
0
0

0 0
5352 3775

0 0
0 0

0 0
4 31
0 0

0 1
0 19
0 30

44 0

245 1188
799 1332

0 0
0 1

190 2
0 0

334 374
288 1091

0 0
0 1

0
0 11
0 0

Total 83087 88819 97238 49483 63806 47725 87824 5438 3784 4947 8528 7197 7256 7856

Appendix 5-1. (Continued) 

&~ 196Z 6ug 12aZ 
IeOOi55ee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Cladocera 
Alona Rectangula 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bosmina Longirostris 80973 87490 95409 48437 62411 43787 86893 4749 1942 3992 49\9 S306 5352 3775 
Bosminopsis Sp. 0 0 0 0 0 0 0 0 1445 0 0 0 0 0 
Camptocercus Rectirostris 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
Ceriodaphnia Imm. 0 0 0 0 0 0 0 0 0 20 0 0 0 0 
Ceriodaphnia Lacustris 0 0 0 0 0 0 0 102 18 53 267 1 4 31 
Chydorus Sp. 160 0 0 0 0 0 0 0 0 0 0 0 0 
Oaphnia Galeata 322 315 62 0 401 803 373 32 1 20 3 0 0 

~ Daphnia Imm. 0 99 0 0 144 0 0 0 0 19 42 0 0 19 
... J Daphnia Parvula 142 0 0 0 72 a 0 33 48 2 87 60 0 30 
CJ1 Daphnia Pulex 0 0 0 0 a 140 49 a 0 116 0 0 44 0 

Daphnia Retrocurva 1323 911 1759 902 572 260 439 345 84 350 636 248 245 1188 
Oiaphanosoma Leuchtenbergianum 157 0 1 0 206 0 70 104 152 225 1707 987 799 1332 
n yocryptus Imm. 0 0 0 0 0 0 0 0 0 20 0 0 0 0 
Ilyocryptus Spinifer 0 0 0 0 0 0 0 3 24 22 44 1 0 
Leptodora Kindtii 9 4 7 144 0 2735 0 1 2 2 218 3 190 2-
Leydigia Quadrangularis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Moina Imm. a 0 0 0 0 0 0 33 18 52 134 250 334 374 
Moina Hicrura 0 0 0 0 0 0 0 33 42 52 468 200 288 1091 
Moina Hinuta 0 0 0 0 0 0 0 0 0 0 '0 141 0 0 
Sida Crystal1ina 1 0 0 0 0 0 0 3 5 2 0 0 0 
Simocephalus Imm. 0 0 0 0 0 0 0 0 0 0 0 0 
Simocephalus Serrulatus 0 0 0 0 0 0 0 0 0 0 2 0 0 11 
Simocephalus Vetulus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 83087 88819 97238 49483 63806 47725 87824 5438 3784 4947 8528 7197 7256 7856 



Appenoix 5-1. (Continued)

May 1982 Aug 1982
Tennesse9 River 5ile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Copepoda

Calanoic Inm.

Canthocamptus Robertcokeri

Cyclopoid Imm.

Cyclops Sicuspidatus Thomasi
Cyclops Varicans Rubellus

Cyclops Vernalis
Diaptomus Mississippiensis

Diaptomus Pallidus

Diaptomus Reighardi

Ergasilus Imm.

Ergasilus Sp.

Eucyclops Agilis

Eucyclops Prionophorus

Eucyclops Speratus
Mesocyclops Edax

tNauplii
Tropocyclops Prasinus

86 68 691 144 575 380 266
0 0 0 0 0 0 0

5900 6031 11019 4835 9571 8278 10649
402 536 2069 247 793 922 2078

0 0 0 0 0 0 0
629 3136 4707 2046 1S33 1337 2887

0 3 0 0 0 0 0
165 223 321 217 168 328 84
328 153 201 578 0 595 0

0 0 0 0 0 0 0
0 0 0 0 0 0 0
1 0 62 0 0 0 0
1 0 0 0 0 0 0
0 0 0 0 0 0 0

541 1089 252 353 277 1309 2196
13875 545 7292 32529 23063 26722 33414

0 0 0 0 0 70 0

34 5 3 7 10 115 73
0 0 0 0 0 0 0

604 415 682 1823 1060 1997 1744
0 12 0 2 1 3 1
0 0 0 2 0 0 0

13 95 367 85 98 177 23
2 12 1 3 3 1 2
1 1 5 6 5 9 20
4 2 22 112 5 85 20
0 0 21 0 0 1 0
1 50 72 1 53 104 1
1- 1 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 1 0 0 0

36 82 304 210 238 204 106
1820 1416 3084 6202 7565 7243 7405

0 a 1 4 0 0 1

2516 2092 4562 8458 9038 9939 9396Total 21928 11784 26614 40949 35980 39941 51574

Rotifera
Asplanchna Sp.
Boelloidea
Brachionus Angularis
Brachionus Bidentata
Brachionus Budapestinensis

51775 144 27385 45730 58014 39328 36168
0 0 250 0 0 0 0
0 0 0 0 0 0 0

79 0 0 0 0 0 0
0 0 0 0 0 0 0

553 149 39 1318 823 216 742
22 0 80 239 108 ,103 0

5228 1942 5577 16941 8244 8472 8869
0 0 0 464 0 0 0

2252 127 130 1876 945 364 882

App~no;K 5-1. (Continued) 

!:Iil! 1213Z Aug 12aZ 
IeDDf~~ee Ri~e[ Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Copepoda 
Calanoio 1II1II. 86 68 691 144 575 380 266 34 5 3 7 10 115 73 
Canthocamptus Robertcokeri 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Cyclopoid 1II1II. 5900 6031 11019 4835 9571 8278 10649 604 415 682 1623 1060 1997 1744 
Cyclops 8icuspidatus Thomasi 402 536 2069 247 793 922 2076 0 12 0 2 1 3 ) 

Cyclops Varicans Rubellus 0 0 0 0 0 0 0 0 0 0 2 0 0 0 
Cyclops Vernalis 629 3136 4707 2046 1533 1337 2887 13 95 367 85 98 177 23 

~ 
.. J Diaptomus Mississippiensis 0 3 0 0 0 0 0 2 12 1 3 3 1 2 
Cl Diaptomus Pallidus 165 223 321 217 168 328 84 1 5 6 5 9 20 

Oiaptomus Reighardi 328 153 201 578 0 595 0 4 2 22 112 5 85 20 
Ergasilus Imm. 0 a 0 0 0 a a 0 0 21 0 0 0 
Ergasilus Sp. a a 0 0 0 0 0 1 50 72 1 53 104 1 
Eucyclops Agilis 1 0 62 0 0 0 0 1 1 0 0 0 0 0 
Eucyclops Prionophoru5 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
Eucyclops Speratus 0 0 0 0 0 0 0 0 0 0 . 1 0 0 0 
Hesocyclops Edax 541 1089 252 353 277 1309 2196 36 82 304 210 238 204 106 
lIaup Ii ; 13875 545 7292 32529 23063 26722 33414 1820 1416 3084 6202 7565 7243 7405 
Tropocyclops Prasinus 0 0 0 0 0 70 a 0 4 0 0 

Total 21928 11784 26614 40949 35980 39941 51574 2516 2092 4562 8458 9038 9939 9396 

Rot if era 
Asplanchna Sp. 51775 144 27385 45730 58014 39328 36168 553 149 39 1318 823 216 742 
BII~lloidea 0 0 250 0 0 0 0 22 0 80 239 108 103 0 
Brachionus Angularis 0 0 0 0 0 0 a 5228 1942 5577 16941 8244 8472 8869 
BraChionus Bidentata 79 0 0 0 a 0 0 0 a 0 464 0 0 0 
Brachionus Budapestinensis 0 0 0 0 0 0 0 2252 127 130 1876 945 364 882 



Appendix 5-I. (Continued)

May 1982 Aug 1982

Tennessee River Mile
496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

,,.1

Brachionus Calyciflorus

Brachionus Caudatus

Brachionus Havanaensis

Brachionus Quadridentatus

Collotheca Sp.

Conochiloides Sp.

Conochilus Hippocrepis

Conochilus Unicornis

Contracted Rotifera

Epiphanes Macrourus

Euchlanis Sp.

Filinia Longiseta

Hexarthra Intemedia

Hexarthra Mira

Kellicottia Bostoniensis

Kellicottia Longispina

Keratella Sp.

Platyias Patulus

Ploesoma Hudsoni

Ploesoma Sp.

Ploesoma Truncata

Polyarthra Sp.

Rotaria Sp.

Synchaeta Sp.

Trichocerca Sp.

1249 0 62 144 72 70 551

0 0 0 0 0 0 0

0 0 0 0 0 0 0

315 0 124 0 0 0 0

299 0 0 0 0 239 98

3470 193 0 0 409 1879 1672

0 0 0 0 0 0 0

16981 49 0 916 0 5153 4224
0 0 0 0 0 0 0

0 0 62 0 0 0 0

0 0 0 0 0 0 0

0 0 0 196 0 0 133

0 0 0 0 0 0 0
0 0 0 140 0 0 0

643 127 88 711 0 2115 1922

220 99 1258 2385 2378 772 3708

13971 4025 40835 25233 22453 28615 26581

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 18671

71 144 744 825 0 140 105

5548 144 387 59620 30105 30176 6457

0 0 0 0 0 0 0

2117 144 365 6555 7190 7933 2965

0 0 0 0 0 60 69

278 0 21 43 0 0 44
769 23 0 365 141 0 382

11 0 0 0 0 0 0

0 0 0 0 0 0 0
65 24 60 259 196 385 38

5395 2822 4612 25712 10957 11976 12529
44 6 0 0 0 0 0

3584 222 347 260 270 88 1617

0 0 0 106 0 0 19

0 0 19 0 0 0 0
0 0 0 0 0 0 0

22 0 0 0 0 0 0
43 45 51 1313 1287 252 1211.

0 0 0 0 0 65 0
0 0 21 0 0 216 0
0 0 21 0 0 38 0

43 18 80 276 279 385 304

55 57 0 0 0 0 0
II 6 0 0 25 0 0

0 0 0 0 0 0 0
477 115 950 14184 6528 13296 8792

1432 31 463 4612 5099 2417 1861
0 80 0 0 0 0 0

1097 166 405 3289 3219 2291 3015
54 0 62 322 431 495 106

21435 5833 12938 71579 38552 41059 40411Total 96738 5069 71560 142455 120621 116480 103324

AppendiK 5-1. (Continued) 

Min 128Z Aug 12BZ 
IeoQe~~tt 8i~e[ Hile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Brachionus Calyciflorus 1249 0 62 144 72 70 551 278 0 21 43 0 0 44 
Brachionus Caudatus 0 0 0 0 0 0 0 769 23 0 365 141 0 382 
Brachionus Havanaensis 0 0 0 0 0 0 0 11 0 0 0 0 0 0 
Brachionus Quadridentatus 315 0 124 0 0 0 0 0 0 0 0 0 0 0 
Collotheca Sp. 299 0 0 0 0 239 98 65 24 60 259 196 385 38 
Conochiloides Sp. 3470 193 0 0 409 1879 1672 5395 2822 4612 25712 10957 11976 12529 
Conochilus Hippocrepis 0 0 0 0 0 0 0 44 6 0 0 0 0 0 
Conochilus Unicornis 16981 49 0 916 0 5153 4224 3584 222 341 260 270 88 1611 

l~ Contracted Rotifera 0 0 0 0 0 0 0 0 0 0 106 0 0 19 
.. J Epiphanes Hacrourus 0 0 62 0 0 0 0 0 0 19 0 0 0 0 
--.J Euchlanis Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

filinia Longiseta 0 0 0 196 0 0 133 22 0 0 0 0 0 0 
HeKarthra 1ntennedia 0 0 0 0 0 0 0 43 45 51 1313 1287 252 1211 
HeKa rth ra Hi ra 0 0 0 140 0 0 0 0 0 0 0 0 65 0 
Kellicottia Bosloniensis 643 127 88 111 0 2115 1922 0 0 21 0 0 216 0 
Kellicottia Longispina 220 99 1258 2385 2378 112 3108 0 0 21 0 0 38 0 
Keralella Sp. 13911 4025 40835 25233 22453 28615 26581 43 18 80 216 219 385 304 
Platyias Patulus 0 0 0 0 0 0 0 55 57 0 0 0 0 0 
Ploesoma Hudsoni 0 0 0 0 0 0 0 11 6 0 0 25 0 0 
Ploesoma Sp. 0 0 0 0 0 0 18671 0 0 0 0 0 0 0 
Ploesoma Truncata 11 144 744 825 0 140 105 477 115 950 14184 652e 1j2",6 8192 
Polyarthra Sp. 5548 144 387 59620 30105 30176 6457 1432 31 463 4612 5099 2411 1861 
Rotaria Sp. 0 0 0 0 0 0 0 0 80 0 0 0 0 0 
Synchaeta Sp. 2117 144 365 6555 7190 7933 2965 1097 166 405 3289 3219 2291 3015 
Trichocerca Sp. 0 0 0 0 0 60 69 54 0 &2 322 431 495 106 

Total 9&138 50&9 71560 142455 120&21 11&480 103324 21435 5833 12938 71579 ~~8552 41059 40411 



Appendix 5-I. (Continued)

Nov 1982
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

Cladocera
Alona Rectangula 9 1 0 0 0 0 0

Bosmina Longirostris 2755 2260 1860 5063 4941 5655 3508

Bosminopsis Sp. 0 0 0 0 0 0 0

Camptocercus Rectirostris 1 0 1 0 0 0 0

Ceriodaphnia Imm. 0 0 0 0 0 0 0

Ceriodaphnia Lacustris 1 5 21 1 3 36 2

Chydorus Sp. 1 0 0 0 0 0 0

Daphnia Galeata 0 0 0 0 0 1 0

Daphnia Imm. 0 11 0 0 65 0 0
Oaphnia Parvula 0 0 0 1 26 0 0

Daphnia Pulex 0 1 0 20 0 1 1

Daphnia Retrocurva 5 0 0 0 39 2 28

Oiaphanosoma Leuchtenbergianum 0 0 6 0 0 33 26

Ilyocryptus Imm. 0 0 0 0 0 0 0

Ilyocryptus Spinifer 0 0 0 0 1 0 0

Leptodora Kindtii 0 0 1 1 0 0 1

Leydigia Quadrangularis 0 0 1 0 0 0 0

Moina Imm. 0 0 0 0 0 0 0

Moina Micrura 0 0 0 0 0 0 0

Moina Minuta 0 0 0 0 0 0 0

Sida Crystallina 1 0 0 1 0 0 1

Simocephalus Imm. 0 0 0 0 0 0 0
Simocephalus Serrulatus 0 0 0 0 0 0 0

Simocephalus Vetulus 1 0 0 0 0 0 0

Total 2774 2278 1890 5087 5075 5728 3567

Appendix 5-1. (Continued) 

Hav 126Z 
TeQDe~~ee Bjver ~i]e 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Cladocera 
Alona Rectangula 9 1 0 0 0 0 0 
Bosmina Longirostris 2755 2260 1860 5063 4941 5655 3508 
Bosminopsis Sp. 0 0 0 0 0 0 a 
Camptocercus Rectirostris I 0 1 0 0 0 0 
Ceriodaphnia Imm. 0 0 a 0 0 0 0 
Ceriodaphnia Lacustris 5 2'1 1 3 36 2 
Chydorus Sp. 1 0 0 0 0 0 0 

N Daphnia Galeata 0 0 0 0 0 1 0 

'l Daphnia Imm. 0 11 0 0 65 0 0 
OJ Daphnia Parvula 0 0 0 26 0 0 

Daphnia Pulex 0 0 20 0 1 1 
Oaphnia Retrocurva 5 0 0 0 39 2 28 
Diaphanosoma Leuchtenbergianum 0 0 6 0 0 33 26 
Ilyocryptus Imm. 0 0 0 0 0 0 0 
Ilyocryptus Spinifer 0 0 0 0 1 0 0 
Leptodora Kindtii 0 0 1 0 0 1 
Leydigia Quadrangularis 0 0 1 0 0 0 0 
Moina Imm. 0 0 0 0 0 0 0 
Moina Mi crura 0 0 0 0 0 0 0 
Moina Hinuta 0 0 0 0 0 0 0 
Sida Crystallina 1 0 0 1 0 0 1 
Simocephalus Imm. 0 0 0 0 0 0 0 
Simocepha1us Serrulatus 0 0 a 0 0 0 0 
Simocephalus Vetulus 0 0 0 0 0 0 

Total 2774 2278 1890 5087 5075 5728 3567 



Appendix 5-1. (Continued)

Nov 1982

Tennessee River Mile
496.5 506.6 518.0 527.4 528.0 529.5 532.1

I',
'3

Copepoda
Calanoid Imm.
Canthocamptus Robertcokeri
Cyclopoid Imm.
Cyclops Bicuspidatus Thomasi
Cyclops Varicans Rubellus
Cyclops Vernalis
Diaptomus Mississippiensis
Oiaptomus Pallidus
Oiaptomus Reighardi
Ergasilus Imm.
Ergasilus Sp.
Eucyclops Agilis
Eucyclops Prionophorus
Eucyclops Speratus
Hesocyclops Edax
Nauplii
Tropocyclops Prasinus

13 15 12 30 6 108 50

0 0 0 0 1 0 1
116 53 90 250 643 2954 1146
33 21 1 4 3 101 15
0 0 0 0 0 0 0

28 45 88 100 42 345 108
1 0 0 1 0 3 25
0 0 1 0 0 35 12
2 1 0 5 2 8 18
0 0 0 0 0 0 0

1 8 3 1 0 34 12
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

28 1 9 10 6 33 18
373 130 529 960 872 3309 3187

2 1 6 1 27 3 3

597 275 739 1362 1602 6933 4595Total

Rotifera
Asplanchna Sp.
Bdelloidea
Brachionus Angularis
Brachionus Bidentata
Brachionus Budapestinensis

38 29 161 496 896 355 480
0 1 0 38 26 20 0
0 0 0 35 150 33 30
0 13 8 8 13 33 16
0 11 0 17 0 0 0

Appendix 5-1. (Continued) 

t:!gv 128Z 
IeDDe~~ee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Copepoda 
Calanoid Inun. 13 15 12 30 6 108 50 
Canthocamptus Robertcokeri 0 0 0 0 0 
Cyclopoid IIIIm. 116 53 90 250 643 2954 1146 
Cyclops Bicuspidatus Thomasi 33 21 1 4 3 101 15 
Cyclops Varicans Rubellus 0 0 0 0 0 0 0 
Cyclops Vernalis 28 45 88 100 42 345 108 

1,) Diaptomus Mississippiensis 1 0 0 1 0 3 25 
... .1 Oiaptomus Pallidus 0 0 1 0 0 35 12 

""' Oiaptomus Reighardi 2 1 0 5 2 8 18 
Ergasilus Imm. 0 0 0 0 0 0 0 
Ergasi1us Sp. a 3 1 0 34 12 
Eucyclops Agil is 0 0 0 0 0 0 0 
Eucyclops Prionophorus 0 0 0 0 0 0 0 
Eucyclops Speratus 0 0 0 0 0 0 0 
Hesocyclops Eda)( 28 1 9 10 6 33 18 
Naupl ii 373 130 529 960 872 3309 3187 
Tropocyclops Prasinus 2 6 27 3 3 

Total 597 275 739 1362 1602 6933 4595 

RotHera 
Asplanchna Sp. 38 29 161 496 896 355 480 
Bdelloidea 0 1 0 38 26 20 0 

Brachionus Angularis 0 0 0 35 150 33 30 
Brachionus Bidentata 0 13 8 8 13 33 16 
Brachionus Budapestinensis 0 11 0 17 0 0 0 



Appendix 5-I. (Continued)

Noy 1982
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.)

0I

Brachionus Calyciflorus

Brachionus Caudatus

Brachionus Havanaensis

Brachionus Quadridentatus

Collotheca Sp.

Conochiloides Sp.

Conochilus Hippocrepis

Conochilus Unicornis

Contracted Rotifera

Epiphanes Macrourus
Euchlanis Sp.

Filinia Longiseta

Hexarthra Intermedia

Hexarthra Mira

Kellicottia Bostoniensis

Kellicottia Longispina

Keratella Sp.

Platyias Patulus

Ploesoma Hudsoni

Ploesoma Sp.

Ploesoma Truncata

Polyarthra Sp.

Rotaria Sp.

Synchaeta Sp.
Trichocerca Sp.

0
0
0
0
8
0
0
0
0
0

11
0
0
0

0
0

247
0
0
0
0

76
0

130
0

0 0 0 27 10 0
0 0 0 0 0 0
0 0 0 13 0 0
0 0 0 0 0 0
0 25 158 93 135 79
0 6 0 42 114 222
0 0 0 0 0 0
0 12 26 82 222 177
0 0 0 0 0 0
0 0 0 0 0 0
5 27 0 0 0 0
0 0 0 0 0 0
0 6 19 0 0 0
0 0 0 0 0 0
0 20 196 188 341 328
0 0 0 0 0 0

106 537 2597 4115 6388 4833
0 0 0 0 0 0

0 0 0 0 0 0
0 0 0 0 0 0
0 6 34 28 30 0
8 424 1918 4125 2524 3277
0 0 0 0 .0 0

47 264 1248 5300 4196 3625
0 15 65 0 29 28

Total 510 220 1511 6855 15098 14430 13095

Appendix 5-1. (Continued) 

tig~ 12f!Z 
IecDe55ee Bjver ~i]e 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Brachionus Calyciflorus 0 0 0 0 27 10 0 
Brachionus Caudatus 0 0 0 0 0 0 0 
Brachionus Havanaensis 0 0 0 0 13 0 0 
Brachionus Quadridentatus 0 0 0 0 0 0 0 
Collotheca Sp. 8 0 25 158 93 135 79 
Conochiloides Sp. 0 0 6 0 42 114 222 
Conochilus Hippocrepis 0 0 0 0 0 0 0 

l'J 
Conochilus Unicornis 0 0 12 26 82 222 117 

(XI Contracted Rotifera 0 0 0 0 0 0 0 
0 Epiphanes Hacrourus 0 0 0 0 0 0 0 

EuchlanisSp. 11 5 27 0 0 0 0 
Fi1inia Longiseta 0 0 0 0 0 0 . 0 

Hexarthra Inte~edia 0 0 6 19 0 0 0 
Hexarthra Hi ra 0 0 0 0 0 0 0 
Ke11icottia Bostoniensis 0 0 20 196 188 341 328 
Ke11icottia Longispina 0 0 0 0 0 0 0 
Kerate1la Sp. 247 106 537 2597 4115 6388 4833 
Platyias Patu1u$ 0 0 0 0 0 0 0 
Ploesoma Hud son i 0 0 0 0 0 0 0 
Ploesoma Sp. 0 0 0 0 0 0 0 
P1oesoma Truncata 0 0 6 34 28 30 0 
Polyarthra Sp. 76 8 424 1918 4125 2524 3217 
Rotaria Sp. 0 0 0 0 0 0 0 
Synchaeta Sp. 130 47 264 1248 5300 4196 3625 
Trichocerca Sp. 0 0 15 65 0 29 28 

Total 510 220 1511 6855 15098 14430 13095 



Appendix 5-I. (Continued)

Feb 1983 June 1983
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

00
1-4

Cladocera

Alona Quadrangularis

Alona Rectangula

Alonella Sp.
Bosmina Longirostris

Camptocercus Rectirostris

Ceriodaphnia Lacustris

Chydorus Sp.

Daphnia Galeata

Daphnia 1mm.

Daphnia Parvula

Oaphnia Pulex

Daphnia Retrocurva

Diaphanosoma Leuchtenbergianum

Eurycercus Sp.

Holopedium Gibberum

Ilyocryptus Imm.

Ilyocryptus Spinifer

Leptodora Kindtii

Leydigia Acanthocercoides

Leydigia Quadrangularis

Moina Imm.

Moina Micrura

Pleuroxus Denticulatus

Pleuroxus Hamulatus

Scapholebris Kingi

Sida Crystallina

Simocephalus Imm.

0
0
0

1672
0
0

134
0
0
0
0

75
0
0
0
0
0
0
0
0
0
0
0
3
0
1

0

0
0
0

505
0
0
0
0

31
0
1

61

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1
0
0

230
0
0

23
0
0

11
0

I0
0

0
0
0

0

0
2
0

0
0
0
0

0

0

I
0
0

334
0
0
0
0
8
0
0

17
0
0

0
0
0

0
0
0
0
0
0
0
0

0
0

0
0
0

526
0
0
0
0
0
0

0
15
0
0
0

0

0

0

0
0
00
0
0
0
0

0
'0

460
0
0
1

0
9
0
0
3
0
0
0

0
0
0
0
0
0
0
0
0
0
1
0

0
0
0

849
0
0
I

0
33
99
0

0
0
0
0

0
0
0
0
0
0
0
0
00

I

0
766

0
0
0

1
1

0
2
9
0
0
0
0
0
0
0

0

0
0
0
0

0 0 0 1 0
0 0 0 0 0
0 0 0 0 0

1349 10041 7794 4621 4230
0 0 0 0 0
0 1 0 0 3
0 1 0 1 1
0 0 0 0 0
1 220 3 1 7
0 0 0 0 3
0 0 1 285 0
3 479 470 2282 22160
1 302 2 4203 1400
0 0 0 0 0
1 0 0 0 0
0 0 0 0 0
0 0 0 0 0
2 7 4 4 22
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 1
0 0 0 0 0
0 0 0 0 0
2 3 1 0 0
1 0 0 857 3
0 0 0 0 1

0
73
0

5000
0

73
1
0

0

268
147

0
1
0
0
0

0
0
0
7
1
0
i

75

Appendix 5-1. (Continued) 

Eeb 12aJ JUDf 12aJ 
IeDDe~~ef Bivf[ Hile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Cladocera 
Alona Quadrangularis 0 0 1 1 0 0 0 1 0 0 0 1 0 0 
Alona Rectangula 0 0 0 0 0 '0 0 I 0 0 0 0 0 73 
Alonella Sp. 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
Bosmina Longirostris 1672 505 230 334 526 460 849 766 1349 10041 7794 4621 4230 5000 
Camptocercus Rectirostris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ceriodaphnia Lacustris 0 0 0 0 0 0 0 0 0 0 0 3 73 
Chydorus Sp. 134 0 23 0 0 1 1 0 0 1 0 1 1 1 

Daphnia Galeata 0 0 0 0 0 0 0 0 0 0 0 0 0 
N Daphnia Imm. a 31 0 8 0 9 33 1 1 220 3 1 7 
Q) Daphnia Parvula a 0 11 0 0 0 99 1 0 0 0 0 3 1 
~ 

Oaphnia Pulel( 0 1 a 0 0 0 0 0 0 0 285 0 0 
Daphnia Retrocurva 75 61 11 17 IS 3 I 2 3 479 470 2282 22160 268 
Diaphanosoma Leuchtenbergianum 0 0 0 0 0 0 0 9 1 302 2 4203 1400 147 
Eurycercus Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 a 
Holopedium Gibberum 0 0 0 0 0 0 0 0 1 0 0 0 0 1 
11 yocryptus Irnm. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ilyocryptus Spinifer 0 0 0 ·0 0 0 I 0 0 0 0 0 0 0 
Leptodora Kindtii 0 0 0 0 0 0 0 0 2 7 4 4 22 I 
Leydigia Acanthocercoides 0 0 2 0 1 0 0 0 0 0 0 0 0 0 
Leydigia Quadrangularis 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
Moina Imm. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Moina Micrura 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
Pleuroxus Denticulatus 0 0 0 0 0 0 0 0 0 0 0 0 0 I 

Pleuroxus Hamulatus 3 0 0 0 0 0 0 0 0 0 0 0 0 0 
Scapholebris Kingi 0 0 0 0 0 0 0 0 2 3 1 0 0 I 

Sida Crystallina 0 0 0 0 1 1 1 1 0 0 857 3 75 
Simocephalus Imm. 0 0 0 0 0 0 0 0 0 0 0 0 



Appendix 5.-I. (Continued)

Feb 1983 June 1983

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Simocephalus Serrulatus

Simocephalus Vetulus

0
0

0
0

0
0

0
0

0
1

0
0

0
0

10
0

0
0

0
0

0
0

0
0

0
0

0
0

Total 1885 598 278 360 543 475 985 794 1360 11054 8275 12255 27831 5643

1%)
0,

Copepoda

Calanoid Imm.

Canthocamptus Robertcokeri

Cyclopoid Imm.

Cyclops Bicuspidatus Thomasi

Cyclops Varicans Rubellus

Cyclops Vernalis

Diaptomus Birgeri

Diaptomus Bogalusensis
Diaptomus Hississippiensis

Diaptomus Pallidus

Diaptomus Reighardi

Diaptomus Sanguineus

Ergasilus Sp.

Eucyclops Agilis
Eucyclops Prionophorus

Eucyclops Speratus

Harpacticoid Imm.

Mesocyclops Edax

Nauplii

Nitocra Lacustris

Tropocyclops Prasinus

198
1

275
3
0
4
0
0
0
0

0
0
0
1

0
0

0
1588

0
0

17
0

178
32
0
0
0
0
0
0
0
0
0
0
0
0
1

0
1735

0
0

26
0

220
7
0

38
0
0
0
0
0
0
0
0
0
0
0
2

1244
0
0

62
0

152
10
0
2
0
0
0
0
0
0
0
0
0
0
0
0

717
0
0

33
0

281
4
0
0
0
0
0
1
0
0
0
0
0
0
0

8
1493

0

37 41
0 1

101 113
27 34

0 0
54 0

0 0
0 0
0 0
1 1
0 0
0 0
0 0
0 1
0 1
0 0
0 0
0 23

923 998
0 0
0 0

I
0

63
4
0
0
0
0
0

0

0
0
0
0

0

409

0
0

3
0

40
1

0
106

0
0
0
3
3
0
0
0
0
0
0

46
512

1
0

6 13 12 40 2
0 0 0 0 0
4 167 364 3687 1340
1 1 1 10 1
0 5 0 2 0
5 310 83 283 2
0 0 0 0 1
0 0 0 0 0
1 0 0 0 0
8 14 82 50 2
6 10 79 23 2
0 1 0 0 1
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
8 5 5 33 5

751 2835 5444 9623 3919
0 0 0 0 0
1 0 0 0 1

Total 2070 1963 1537. 943 1821 1143 1213 481 715 791- 3361 6070 13751 5276

Appendix 5-1. (Continued) 

Eel! ]283 JLlD~ )283 
Ieoof5~ee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Simocephalus Serrulatus 0 0 0 0 0 0 0 10 0 0 0 0 0 0 
Simocephalus Vetulus 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 1885 59B 27B 360 543 475 985 794 1360 11054 8275 12255 27831 5643 

Copepoda 
Calanoid Imm. 198 17 26 62 33 37 41 1 3 6 13 12 40 2 
Canthocamptus RObertcokeri 1 0 0 0 0 0 1 0 0 0 0 0 0 0 

1~ Cyclopoid tmm. 275 178 220 152 281 101 113 63 40 4 167 364 3687 1340 r:n 
lW Cyclops Bicuspidatus Thomas; 3 32 7 10 4 27 34 4 1 1 1 1 10 1 

Cyclops Varicans Rubellus 0 0 0 0 0 0 0 0 0 0 5 0 2 0 
Cyclops Vernalis 4 0 38 2 0 54 0 I 106 5 310 83 283 2 
Diaptomus Birgeri 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Diaptomus Bogalusensis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Oiaptomus Mississippiensis 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
Diaptomus Pal'idus 0 0 0 0 1 1 3 8 14 82 50 2 
Oiaptomus Reighardi 0 0 0 0 0 0 0 I 3 6 10 79 23 2 
Diaptomus Sanguineus 0 0 0 0 0 0 0 0 0 0 1 0 0 I 
Ergasilus Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Eucyclops Agilis 1 0 0 0 0 0 1 0 0 0 0 0 0 0 
Eucyclops Prionophorus , 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
Eucyclops Speratus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Harpacticoid lmm. 0 I 0 0 0 0 0 0 0 0 0 0 0 0 
Hesocyclops Edax 0 0 2 0 8 0 23 1 46 8 5 5 33 5 
Naupl i i 1588 1735 1244 717 1493 923 998 409 512 751 2835 5444 9623 3919 
Nitocra lacustris 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
Tropocyclops Prasinus 0 0 0 0 0 0 0 0 0 0 0 

Total 2070 1963 1537 943 1821 1143 1213 481 715 791· 3361 6070 13751 5276 



Appendix 5-I. (Continued)

Feb 1983 June 1983

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

N,

Rotifera

Asplanchna Sp.

Bdelloidea

Brachionus Angularis

Brachionus Bennini

Brachionus Bidentata

Brachionus Budapestinensis

Brachionus Calyciflorus

Brachionus Caudatus

Brachionus Havanaensis

Brachionus Quadridentatus

Cephalodella Sp.

Collotheca Sp.
Conochiloides Sp.

Conochilus Hippocrepis

Conochilus Unicornis

Contracted Rotifera

Epiphanes Macrourus

Euchlanis Sp.

Filinia Limnetica

Filinia Longiseta

Hexarthra Intermedia

Hexarthra Mira
Kellicottia Bostoniensis

Kellicottia Longispina

Keratella Sp.

Lecane Sp.

Notholca Sp.

234 38 61 99 78 56 272

0 0 0 17 15 6 0
0 61 25 8 0 0 0
0 0 0 0 0 0 0
2 0 1 8 0 0 0
0 0 0 0 0 0 0

0 6 21 0 50 12 11

0 0 0 0 20 0 11
0 0 0 0 0 0 0
0 0 2 0 0 0 7

51 31 39 17 43 0 0

152 88 0 67 47 38 285

0 0 0 0 144 22 0
3 0 104 118 267 27 0

0 0 0 0 0 6 0
0 0 0 0 0 26 0
0 6 76 258 90 0 0

62 0 0 0 20 18 0
0 0 0 0 0 0 0

0 61 32 8 43 64 0

0 0 0 0 0 0 0
0 0 0 0 0 0 0

0 15 0 8 23 0 0
0 0 0 0 0 6 0

1957 1567 466 1501 3756 1625 3567

0 0 0 0 0 13 0

0 0 0 0 0 0 0

216 763 14850 9787 20474 20627 6951

0 0 1 157 0 0 0

640 5447 24621 21037 15622 25007 8109

0 0 0 0 207 0 0

0 0 409 106 0 0 0
19 22 189 157 0 1397 0

20 22 431 784 1758 1210 491

0 0 150 0 0 0 0
0 0 0 0 0 0 0

10 0 150 0 0 0 0
0 0 0 0, 0 0 0

282 471 6500 2793 3904 4253 1930
4 166 5230 1600 1030 0 418

69 105 0 106 207 280 119
172 2509 9171 13949 13322 4013 6972

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

0 0 0 0 0 0 146
24 9 300 955 439 1310 657

0 0 378 0 0 0 0

0 0 0 0 0 0 179

12 163 70 0 207 483 0
31 0 0 106 0 0 0

3151 9261 45040 119447 106862 160813 63116

0 0 0 0 0 0 0

0 0 0 0 0 0 0

Appendix 5-1. (Continued) 

Eeb 12B3 JUDe 12B3 
TllnDe~~1l1l Bive~ ~i]e 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Roti fera 
Asplanchna Sp. 234 38 61 99 78 56 272 216 763 14850 9787 20474 20627 6951 
Bdelloidea 0 0 0 17 15 6 0 0 0 1 157 0 0 0 
Brachionus Angularis 0 61 25 8 0 0 0 640 5447 24621 21037 15622 25007 8109 
Brachionus Bennini 0 0 0 0 0 0 0 0 0 0 0 207 0 0 
Brachionus Bidentata 2 0 1 8 0 0 0 0 0 409 106 0 0 0 
Brachionus Budapestinensis 0 0 0 0 0 0 0 19 22 189 157 0 1397 0 
Brachionus Calyciflorus 0 6 21 0 50 12 11 20 22 431 784 1758 1210 491 

N 
Brachionus Caudatus 0 0 0 0 20 0 11 0 0 150 0 0 0 0 

~ Brachionus Havanaensis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.. Brachionus Quadridentatus 0 0 2 0 0 0 7 10 0 150 0 0 0 0 ... 

Cephalodella Sp. 51 31 39 17 43 0 0 0 0 0 0 0 0 0 
Collotheca Sp. 152 88 0 67 47 38 285 282 471 6500 2793 3904 4253 1930 
Conochiloides Sp. 0 0 0 0 144 22 0 4 166 5230 1600 1030 0 418 
Conochilus Hippocrepis 3 0 104 118 267 27 0 69 105 0 106 207 280 119 
Conochilus Unicornis 0 0 0 0 0 6 0 172 2509 9171 13949 13322 4013 6972 
Contracted Rotifera 0 0 0 0 0 26 0 0 0 0 0 0 0 0 
Epiphanes Ma,rourus 0 6 76 258 90 0 0 0 0 0 0 0 0 0 
Euchlanis Sp. 62 0 0 0 20 18 0 0 0 0 0 0 0 0 
Filinia Limnetica 0 0 0 0 0 0 0 0 0 0 0 0 0 146 
filinia Longiseta 0 61 32 8 43 64 0 24 9 300 955 439 1310 657 
Hexarthra Inte~edia 0 0 0 0 0 0 0 0 0 378 0 0 0 0 
Hexarth~a Mi ra 0 0 0 0 0 0 0 0 0 0 0 0 0 179 
Kellicottia Bostoniensis 0 15 0 8 23 0 0 12 163 70 0 207 483 0 
Kellicottia Longispina 0 0 0 0 0 6 0 31 0 0 106 0 0 0 
Keratella Sp. 1957 1567 466 1501 3756 1625 3567 3151 9261 45040 119447 106862 160813 63116 
Lecane Sp. 0 0 0 0 0 13 0 0 0 0 0 0 0 0 
Notholca Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 



Appendix 5-I. (Continued)

Feb 1q83 3une 1983
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Platyias Patulus
Ploesoma Hudsoni
Ploesomi Sp.
Ploesoma Truncata
Polyarthra Sp.

Rotaria Sp.

Synchaeta Sp.
Testudinella Sp.

Trichocerca Sp.

Trichotria Sp.

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 49 0 0 0

1190 349 501 1950 215 734 837
0 0 0 0 0 0 0

19037 14578 19962 14180 17111 10489 16750

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

0 22 0 0 0 0 0
35 0 0 0 0 1 0

0 0 0 0 0 843 0
55 145 610 623 856 1880 418

126 182 36412 16163 58563 26120 22056
a 0 0 0 0 0 11823

607 451 8432 7175 31174 11677 5606
0 0 0 0 0 0 2687

32 437 3329 2283 5611 4750 291
0 0 0 0 0 0 0?4

Total 22688 16800 21290 18288 21922 13142 21740 5505 20175 156273 197228 260236 264664 131969

Appendix 5-1. (Continued) 

Eel! 1983 Jlllle )283 
I~DDe~~ii RiVit ~IJI! 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 52&.0 529.5 532.1 

Platyias Patulus 0 0 0 0 0 0 0 0 22 0 0 0 0 0 
Ploesoma Hudsoni 0 0 0 0 0 0 0 35 0 0 0 0 1 0 
P1oesom.l Sp. 0 0 0 0 0 0 0 0 0 0 0 0 843 0 
P1oesoma Truncata 0 0 0 49 0 0 0 55 145 610 623 856 1880 418 
Potyarthra Sp. 1190 349 501 1950 215 734 837 126 182 36412 16163 58563 26120 22056 
Rotaria Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 11823 
Synchaeta Sp. 19037 14578 19962 14180 17111 10489 16750 607 451 8432 7175 31174 11677 5606 
Test.udinella Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 2687 
Trichocerca Sp. 0 0 0 0 0 0 0 32 437 3329 2283 5611 4750 291 

l'': TI'i chotr; a Sp. 0 0 
0: 

0 0 0 0 0 0 0 0 0 0 0 0 

.:.. 
Total 22688 16800 21290 18288 21922 13142 21740 5505 20175 156273 197228 260236 264664 131969 



Appendix 5-I. (Continued)

Aua 1983 Nov 1983

Tennessee River Mile
496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

?a
0O

Cladocera
Alona Quadrangularis 0 0 0 0 0 0

Alona Rectangula 0. 0 0 0 0 0

Alonella Sp. 0 0 0 0 0 0

Bosmina Longirostris 7256 13354 9528 6778 7430 11345

Camptocercus Rectirostris 9 0 0 0 0 0

Ceriodaphnia Lacustris 16 0 0 0 0 0

Chydorus Sp. 0 0 0 0 0 0

Daphnia Galeata 0 0 0 0 0 0

Daphnia Imm. 0 13 0 0 43 0

Oaphnia Parvula 0 0 34 42 38 0

Baphnia Pulex 0 0 0 0 124 0

Baphnia Retrocurva 223 165 263 1397 791 1138

Diaphanosoma Leuchtenbergianum 198 573 552 4603 2540 2634

Eurycercus Sp. 0 0 0 0 0 0

Holopedium Gibberum 0 0 0 0 0 0

Ilyocryptus Imm. 0 0 29 0 0 0

Ilyocryptus Spinifer 0 0 1 0 36 0

Leptodora Kindtii 43 34 2 0 0 0

Leydigia Acanthocercoides 0 0 0 0 363 0

Leydigia Quadrangularis 0 0 0 0 0 0

Moina Inn. 0 34 0 36 0 197

Moina Micrura 0 0 0 81 0 296

Pleuroxus Denticulatus 0 0 0 0 0 0

Pleuroxus Hamulatus 0 0 0 0 0 0

Scapholebris Kingi 0 0 0 0 0 0

Sida Crystallina 0 0 30 0 0 0

Simocephalus Imm. 0 0 0 0 0 0

0

0
0

8385
0
0
0
0

365
0
0

1641
6785

0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0

12198
0

14
9
0
0

0
0

73
0

0

0
0
2
a
0
0
0
0
0
0

0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0
4420 9441 13427 18494 31446

0 0 0 0 0

1 1 3 100 92

1 0 1 0 58

0 0 0 0 0

0 1 154 157 136

0 17 84 254 311

0 0 1 0 0

0 11 192 142 848

0 0 2 1 52

0 0 0 1 0

0 0 1 1 2

0 0 0 0 0

0 0 0 0 1

1 1 2 3 2

0 0 1 0 2

0 0 1 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 1 0 0 0

0 0 0 0 0

0. 0 1 0 0

0 0 0 0 0

0
0
0

8012
0
0

0
0

9
27
19

168
1
0
1
0
0

2
0
0
0
0
0
0
0

0

Appendix 5-1. (Continued) 

Allg 1283 HQli! 1283 
I~QD~~~ee Rlll!er ~ili 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Cladocera 
Alona Quadrangularis a a 0 0 a 0 a 0 0 0 a 0 0 0 
Alona Rectangula o. 0 a 0 a 0 a 0 0 a 0 0 0 0 
Alonella Sp. 0 0 0 a 0 0 a 0 0 0 0 0 0 0 
Bosmina Longirostris 7256 13354 9528 6778 7430 11345 8385 12198 4420 9441 13427 18494 31446 8012 
Camptocercus Rectirostris 9 0 0 0 0 0 a 0 a 0 0 0 0 0 
Ceriodaphnia Lacustris 16 0 0 0 0 0 0 14 1 3 100 92 1 
Chydorus Sp. a a 0 0 0 a 0 9 1 0 1 0 58 0 

1IJ Daphnia Galeata a 0 0 0 0 0 a a a a a 0 0 0 
Q) Daphnia Imm. 0 13 0 0 43 0 365 1 0 154 157 136 '1 "1 Daphnia Parvula a 0 34 42 38 0 0 0 0 17 84 254 311 27 

Daphnia Pulex 0 0 0 0 124 0 0 0 0 0 1 0 0 19 
Daphnia Retrocurva 223 165 263 1397 791 1138 1641 n 0 11 192 142 848 168 
Oiaphanosoma Leuchtenbergianum 198 573 552 4603 2540 2634 6785 0 0 0 2 52 1 
Eurycercus Sp. 0 0 0 0 0 0 0 1 0 0 0 0 0 
Holopedium Gibberum 0 a 0 0 0 0 0 0 0 0 1 1 2 1 
Ilyocryptus Imm. 0 0 29 0 0 0 0 0 0 0 0 0 0 0 
Ilyocryptus Spinifer 0 0 0 36 0 0 0 0 0 0 0 1 0 
Leptodora Kindti; 43 34 2 0 0 0 0 2 1 1 2 3 2 2 
Leydigia Acanthocercoides a 0 0 a 363 0 a 0 a 0 0 2 a 
Leydigia Quadrangularis 0 0 0 a 0 a 0 0 0 a 1 0 0 a 
Moina Imm. 0 34 a 36 0 197 a 0 0 a 0 a 0 a 
Hoi na Hi crura 0 0 0 81 0 296 0 0 0 0 0 a 0 0 
PleurOl(US Oenticulatus a a 0 0 0 a 0 a 0 a 0 0 0 0 
PleurOl(US HamuJatus 0 0 0 0 0 0 a 0 0 1 0 0 0 0 
Scapholebris Kingi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Sida Crystallina a a 30 0 0 0 0 1 0 0 1 0 0 Ij 

Simocephalus Imm. 0 0 0 0 a 0 0 0 0 0 0 0 0 {j 



Appendix 5-1. (Continued)

Aug 1983 Nov 1983
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Simocephalus Serrulatus

Simocephalus Vetulus
0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
a

0
0

0
0

0
0

0
0 0

0
1

Total 7745 14173 10439 12937 11365 15610 17176 12299 4423 9473 13870 19153 32951 8241

CO

Copepoda
Calanoid Imm.
Canthocamptus Robertcokeri
Cyclopoid Imm.
Cyclops Bicuspidatus Thomasi
Cyclops Varicans Rubellus
Ctclops Vernalis
Diaptomus Birgeri
Diaptomus Bogalusensis
Diaptomus Mississippiensis
Diaptomus Pallidus
Diaptomus Reighardi
Diaptomus Sanguineus
Ergasilus Sp.
Eucyclops Agilis
Eucyclops Prionophorus
Eucyclops Speratus
Harpacticoid Imm.
Mesocyclops Edax
Nauplii
Nitocra Lacustris
Tropocyclops Prasinus

26 325
0 0

449 579
0 0
0 0
0 498
0 0
0 0
0 0
0 42

26 0
0 0
0 0

34 0
0 0
0 0
0 0

34 80
2386 1571

0 0
0 0

3
0

1221
130

0
758

0
1

29
0
1
0
0
0
0
0
0

687
3207

0
0

0 0 278 0
0 0 0 0

992 1868 5540 1654
0 0 0 0
0 0 0 0

742 419 519 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

522 628 268 0
9209 8948 15046 9935

0 0 0 0
0 0 0 0

18
0

82
15
0

48
0
0
0

13
22
0
0
0
0
0
0

14
282

0
23

2
0

136
8
0

103
0
0
0
9
5
0
1
0
0
0
0
1

160
0
0

2 122 18 132 15
0 0 0 1 1

67 794 591 2912 840
33 1 101 157 10

0 0 1 0 0
21 95 277 1082 142

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
3 5 8 126 5
1 33 6 46 38

0 0 0 0 0
1 1 50 1 0
1 0 0 1 0
0 0 0 0 0
0 1 0 0 0
0 1 1 1 1
6 5 108 274 19

453 2492 3190 12341 3612
1 2 2 1 0
0 28 2 1 28

Total 2955 3095 6037 11465 11863 21651 11589 517 425 589 3580 4355 17076 4711

Appendix 5-1. (Continued) 

Allg 1263 t:ig~ 1283 
I~DD~:ili~~ Bi~~[ Hile 

496.5 506.6 51S.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Simocephalus Serrulatu5 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
Simocephalus Vetulus 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 7745 14173 10439 12937 11365 15610 17176 12299 4423 9473 13870 19153 32951 8241 

Copepoda 
Calanoid Imm. 26 325 3 0 0 278 0 18 2 2 122 18 132 15 
Canthocamptus Robertcokeri 0 0 0 0 0 0 0 0 0 0 0 0 1 
Cyclopoid Imm. 449 579 1221 992 1868 5540 1654 82 136 67 794 591 2912 840 

1~ Cyclops Bicuspidatus Thomasi 0 0 130 0 0 0 0 15 8 33 1 101 157 10 
en Cyclops Varicans Rubellus 0 0 0 0 0 0 0 0 0 0 0 1 0 0 
C') 

Ctclops Vernalis 0 498 758 742 419 519 0 48 103 21 95 277 1082 142 
Oiaptomus Birgeri 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Oiaptomus Bogalusensis 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
Diaptomus Hississippiensis 0 0 29 0 0 0 0 0 0 0 0 0 0 0 -
Diaptomus Pallidus 0 42 0 0 0 0 0 13 9 3 5 8 126 5 
Diaptomus Reighard; 26 0 1 0 0 0 0 22 5 J 33 6 46 38 
Diaptomus Sanguineus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
ErgasHus Sp. 0 0 0 0 0 0 0 0 J 1 1 50 I 0 
Eucyclops Agilis 34 0 0 0 0 0 0 0 0 1 0 0 1 0 
Eucyclops Prionophoru5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Eucyclops Speratus 0 0 0 0 0 0 0 0 0 0 0 0 0 
Harpacticoid Imm. 0 0 0 0 0 0 0 0 0 0 1 1 
Mesocyclops Edax 34 80 687 522 628 268 0 14 1 6 5 108 274 19 
Nauplii 2386 1571 3207 9209 8948 15046 9935 282 160 453 2492 3190 12341 3612 
N;tocra Lacustris 0 0 0 0 0 0 0 0 0 1 2 2 0 
Tropocyclops Prasinus 0 0 0 0 0 0 0 23 0 0 28 2 28 

Total 2955 3095 6037 11465 11863 21651 11589 517 425 589 3580 4355 17076 4711 



Appendix 5-1. (Continued)

Aug 1983 Nov 1983

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

AV

Rotifera
Asplanchna Sp.
Bdelloidea
Brachionus Angularis
Brachionus Bennini
Brachionus Bidentata
Brachionus Budapestinensis
Brachionus Calyciflorus
Brachionus Caudatus
Brachionus Havanaensis
Brachionus Quadridentatus
Cephalodella Sp.
Collotheca Sp.
Conochiloides Sp.
Conochilus Hippocrepis

Conochilus Unicornis
Contracted Rotifera
Epaphanes Macrourus
Euchlanis Sp.
Filinia Limnetica
Filinia Longiseta
Hexarthra Intermedia
Hexarthra Mira
Kellicottia Bostoniensis
Kellicottia Longispina
Keratella Sp.
Lecane Sp.
Notholca Sp.

582 13 398 1112 735 447 2052

0 0 33 0 0 0 0
2535 3920 8336 5664 7414 3107 14693

0 0 0 0 0 0 0
9 0 0 0 0 0 0

1881 839 2553 2673 3538 1694 0
164 0 65 0 0 0 2010
281 338 672 1739 374 692 4467

9 0 0 0 0 0 0
52 0 121 0 0 0 91

0 0 0 0 0 0 0
16 68 136 290 1147 341 272

3361 2196 4441 704 1524 4331 4805
66 0 160 36 38 0 0

2035 85 447 870 1904 305 57

0 0 29 0 a 0 0
0 0 0 0 0 0 0

0 0 0 0 0 0 0
0 0 0 0 0 0 0

0 0 0 0 0 161 0
16 0 0 803 0 107 686

0 13 0 0 508 0 272

0 0 29 0 0 0 0

0 0 0 0 0 0 0
422 295 1213 3884 7581 3788 2827

0 0 0 0 0 0 0
0 0 0 0 0 0 0

102
0

20
0
0
0
0
0
0
0
0

40
60

0
0
0
0
0
0
0
0
0
0
0

654
0
0

65
0

383
0
0
0
0
0
0
0
0

176
71

0
147
17

0
0
0
0
0
0

0

449 1417 2643 591

0 0 0 0
404 12 213 262

0 0 0 0

0 0 110 14

0 0 0 0
0 0 155 60

0 so 0 100
0 50 0 0

0 155 52 19

0 0 0 0
642 935 1308 422

133 181 0 28
0 0 0 0

290 162 2142 530

0 0 0 14
o 0 0 0
0 0 0 0
0 0 0 0

0 0 0 11

0 0 136 52

0 99 0 0

0 0 0 0

0 0 0 0

278 3585 6991 6984 11686 3329

0 0 0 0 0 0

0 0 0 0 0 11

Appendix 5-[. (Continued) 

81.19 ]28J t:lgll( HUll 
TeDne55ee Bivec Mile 

496.5 506.6 518.0 521.4 528.0 529.5 532.1 496.5 506.6 518.0 521.4 528.0 529.5 532.1 

Rotifera 
Asplanchna Sp. 582 13 398 1112 735 441 2052 102 0 65 449 1417 2643 591 
Bdelloidea 0 0 33 0 0 0 0 0 0 0 0 0 0 0 
Brachionus Angularis 2535 3920 8336 5664 1414 3107 14693 20 13 383 404 12 213 262 
Brachionus Bennin; a 0 0 0 a 0 0 0 0 0 0 0 0 0 

Brachionus Bidentata 9 0 0 0 0 0 0 0 0 0 0 0 110 14 
1\;1 Brachionus Budapestinensis 1881 839 2553 2613 3538 1694 0 0 0 0 0 0 0 0 
O:J Brachionus Calyciflorus 164 0 65 0 0 0 2010 0 0 0 0 0 155 60 
"I.l Brachionus Caudatus 281 338 672 1739 314 692 4467 0 0 0 0 50 a 100 

Brachionus Havanaensis 9 0 0 0 0 0 0 0 0 0 0 50 0 0 
Brachionus Quadridentatus 52 0 121 0 0 0 91 0 0 0 0 155 52 19 
Cephalodella Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Co 11 0 theca Sp. 16 68 136 290 1147 341 272 40 4 176 642 935 1308 422 
Conoch;)o;des Sp. 3361 2196 4441 104 1524 4331 4805 60 0 71 133 181 0 28 
Conochilus Hippocrepis 66 0 160 36 38 0 0 0 0 0 0 0 0 0 
Conochilus Unicornis 2035 85 447 870 1904 305 57 0 0 141 290 162 2142 530 
Contracted Rotifera 0 0 29 0 0 0 0 0 0 17 0 0 0 14 
Epaphanes Macrourus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Euchlanis Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Filinia Lirnnetica 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Filinia longiseta a 0 0 0 a 161 0 0 0 0 0 a 0 11 
Hexarthra Intermedia 16 0 0 803 0 107 686 0 0 0 0 0 136 52 
Hexarthra Hi ra 0 13 0 0 508 0 272 0 0 0 0 99 0 0 
Kellicottia Bostoniensis 0 0 29 0 0 0 0 0 0 1 0 0 0 0 
Kellicottia longispina 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Keratella Sp. 422 295 1213 3884 7581 3788 2827 654 278 3585 6991 6984 11686 3329 
Lecane Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Notholca Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 11 



Appendix 5-I. (Continued)

Aug 1983 Nov 1983
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Platyias Patulus

Ploesoma Hudsoni

Ploesoma Sp.

Ploesoma Truncata

Polyarthra Sp.

Rotaria Sp.

Synchaeta Sp.
Testudinella Sp.

Trichocerca Sp.

Trichotria Sp.

26 0 29 0 0 0 0
0 0 0 0 0 1688 0
0 0 0 0 0 0 0

414 916 4871 11434 11099 2771 11519
786 0 309 3700 5820 3590 21627

0 0 0 0 0 0 0
195 71 583 6532 1375 1989 7027

0 0 0 0 0 0 0
112 182 454 253 1173 1226 2428

0 0 0 127 489 0 0

0 0 0 0 0 0 0
15 0 0 0 85 103 37
0 0 0 0 0 0 0
0 7 77 0 163 350 73

49 53 542 3604 10752 12440 2175
0 0 0 0 0 0 0

101 14 153 2089 1695 4926 2978
0 0 0 0 0 0 0
0 0 0 0 0 52 14
0 0 0 0 0 0 0

Total 12962 8936 24879 39821 44719 26237 74833 1041 369 5217 14602 22740 36316 10720

Appendix 5-1. (Continued) 

Aug ]263 ~gl! 1263 
IeDDi~~ie Bi~e[ Hile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Platyias Patul~s 26 0 29 0 0 0 0 0 0 0 0 0 0 0 
Ploesoma Hudsoni 0 0 0 0 0 1688 0 15 0 0 0 85 103 37 
Ploesoma Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ploesoma Truncata 414 916 4871 11434 11099 2771 11519 0 7 77 0 163 350 73 
Polyarthra Sp. 786 0 309 3700 5820 3590 21627 49 53 542 3604 10752 12440 2175 
Rotaria Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Synchaeta Sp. 195 7l 583 6532 1375 1989 7027 101 14 153 2089 1695 4926 2978 
Testudinella Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Trichocerca Sp. 112 182 454 253 1173 1226 2428 0 0 0 0 0 52 14 

l-J Trichotria Sp. 0 0 0 127 489 0 0 0 0 0 0 0 0 0 
Q) 
(OJ 

Total 12962 8936 24879 39821 44719 26237 74833 1041 369 5217 14602 22740 36316 10720 



Appendix 5-I. (Continued)

Feb 1984

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

Cladocera

Alonella Sp. 38 0 0 0 0 0 0

Bosmina Longirostris 411 175 407 749 508 537 546

Ceriodaphnia Quadrangula 0 0 0 0 20 0 0

Chydorus Sp. 233 11 3 7 4 128 360

Daphnia Imm. 0 0 1 0 0 0 0

Daphnia Parvula 75 1 3 1 0 0 24

Daphnia Pulex 0 0 0 2 2 0 1

O Daphnia Retrocurva 42 1 1 0 1 1 1

CO Eurycercus Sp. 0 0 0 3 0 0 0

Ilyocryptus Imm. 1 0 0 0 0 0 0

Ilyocryptus Spinifer 0 1 0 0 0 0 0

Leptodora Kindtii 0 0 0 1 0 0 0

Leydigia Acanthocercoides 1 0 0 4 0 24 0

Leydigia Quadrangularis 1 1 2 0 9 0 9

Pleuroxus Denticulatus 1 1 1 0 0 0 0

Sida Crystallina 0 0 0 0 0 0 1

Simocephalus Imm. 0 0 0 1 0 0

Simocephalus Serrulatus 0 0 1 0 0 0 1

Total 803 191 419 768 544 690 943

Copepoda

Calanoid Imm. 6 2 22 16 4 11 2

Cyclopoid Imm. 335 77 150 725 636 602 1132

Cyclops Bicuspidatus Thomasi 4 2 59 84 202 9 121

Cyclops Vernalis 42 10 45 126 3 3 66

Diaptomus Pallidus 2 1 22 1 2 0 3

Appendix 5-1. (Continued) 

fill 19B4 

IeDDi~~ei River Hile 
496.5 506.6 518.0 527.4 528.0 529.5 532. I 

Cladocera 
Alonella Sp. 38 0 0 0 0 0 0 
Bosmina longirostris 411 175 407 749 508 537 546 
Ceriodaphnia Quadrangula 0 0 0 0 20 0 0 
Chydorus Sp. 2.33 11 3 7 4 128 360 
Daphnia Inun. 0 0 1 0 0 0 0 
Daphnia Parvula 75 1 3 1 0 0 24 

N 
Daphnia Pulex 0 0 0 2 2. 0 

OJ Daphnia Retrocurva 42 1 1 0 1 1 

'"' Eurycercus Sp. 0 0 0 3 0 0 0 
Il yocryptus Imm. I 0 0 0 0 0 0 
Ilyocryptus Spinifer 0 I 0 0 0 0 0 
Leptodora Kindti; 0 0 0 1 0 0 0 
Leydigia Acanthocercoides 0 0 4 0 24 0 
Leydigia Quadrangularis I 2 0 9 0 9 
Pleuroxus Denticulatus I 1 I 0 0 0 0 
Sida Crystallina 0 0 0 0 0 0 
Simocephalus Imm. 0 0 0 I 0 0 
Simocephalus Serrulatus 0 0 0 0 0 

Total 803 191 419 768 544 690 943 

Copepoda 
Ca'anoid lilli'll. 6 2. 22 16 4 11 2. 
Cyclopoid 1m. 335 77 150 725 636 602 1132 
Cyclops Bicuspidatus Thomasi 4 2. 59 84 202 9 121 
Cyclops Vernalis 42 10 45 126 3 3 66 
Diaptomus Pallidus 2 22 2 0 3 



Appendix 5-I. (Continued)

Feb 1984
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

0

Diaptomus Reighardi

Eucyclops Agilis

Eucyclops Speratus
Harpacticoid Ifm.

Hesocyclops Edax

Nauplii

Nitocra Lacustris

Tropocyclops Prasinus

Rotifera

Asplanchna Sp.

Bdelloidea
Brachionus Angularis

Brachionus Bennini
Brachionus Calyciflorus

Brachionus Caudatus

Brachionus Urceolaris

Collotheca Sp.

Conochiloides Sp.
Conochilus Hippocrepis

Conochilus Unicornis

Contracted Rotifera

Epiphanes Macrourus

Euchlanis Sp.

Filinia Limnetica
Filinia Longiseta

1 0 1 2 0 0 1

1 1 1 0 0 0 1

0 1 0 0 0 0 0
1 0 0 0 0 0 1

1 1 0 41 1 1 0

2452 817 3114 3301 6183 2411 5425
1 0 0 0 0 0 1

75 0 1 1 0 0 1

Total 2921 912 3415 4297 7031 3037 6754

158 115 217 54 116 175 330

38 8 27 3 0 0 0

8 35 0 33 155 0 0
0 0 0 0 0 1 0

94 7 137 123 1 19 192

0 0 0 0 0 0 24

0 0 17 0 0 0 0
56 21 65 0 0 0 0

0 0 0 0 0 18 24

0 0 0 25 41 1 0

75 0 0 0 61 0 0
19 0 0 0 0 0 0

0 0 34 0 0 17 0

4 0 0 1 0 .0 24

38 7 20 0 0 0 0

0 0 27 0 0 17 139

Appendix 5-1. (Cont i nued) 

Eel! 12a~ 
TeDDe5see River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Diaptomus Reighard; 0 2 0 0 
Eucyclops Agilis 1 1 1 0 0 0 1 
Eucyclops Speratus 0 1 0 0 0 0 0 
Harpacticoid Imm. 0 0 0 0 0 1 
Hesocyclops Edax 1 0 41 1 0 
NauplH 2452 817 3114 3301 6183 2411 5425 
Nitocra lacustris 1 0 0 0 0 0 
Tropocyclops Prasinus 75 0 0 0 

.. ~ ". Total 2921 912 3415 4297 7031 3037 6754 
~ 
0 

Rotifera 
Asplanchna Sp. 158 115 217 54 116 175 330 
Bdelloidea 38 8 27 3 0 0 0 
8rachionus Angularis 8 35 0 33 155 0 0 
Brachionus Bennini 0 0 0 0 0 I 0 
Brachionus Calyciflorus 94 7 137 123 1 19 192 
Brachionus Caudatus 0 0 0 0 0 0 24 
Brachionus Urceolaris 0 0 17 0 0 0 0 
Collotheca Sp: 56 21 65 0 0 0 0 
Conochiloides Sp. 0 0 0 0 0 18 24 
Conochilus Hippocrepis 0 0 0 25 41 1 0 
Conochilus Unicornis 75 0 0 0 61 0 0 
Contracted Rotifera 19 0 0 0 0 0 0 
Epiphanes Macrourus 0 0 34 0 0 17 0 
Euchlanis Sp. 4 0 0 1 0 0 24 
filinia limnetica 38 7 20 0 0 0 0 
Filinia Longiseta 0 0 27 0 0 17 139 



Appendix 5-I. .(Continued)

Feb 1984
Tennesse River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

Kellicottia Bostoniensis
Kellicottia Longispina

Keratella Sp.

Polyarthra Sp.

Synchaeta Sp.

Trichocerca Sp.

Trichotria Sp.

26 15 48 241 39 42 173
38 0 0 41 0 0 64

6229 2459 5754 8039 7845 3629 10562
2365 535 1081 1712 2884 885 3063
6162 2771 5209 12002 8802 6390 12250

0 0 0 0 61 17 50
0 0 0 0 0 53 0

Total 15310 5973 12636 22274 20005 11264 26895

(A

Appendix 5-1. .(Continued) 

E~I! 12B!1 
IeDDe~5ee Bivec Hi 1e 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Kel1icottia Bostoniensis 26 15 48 241 39 42 173 
Kellicottia Longispina 38 0 0 41 0 0 64 
Keratella Sp. 6229 2459 5754 8039 7845 3629 10562 
Po 1 yarth ra Sp. 2365 535 1081 1712 2884 B85 3063 
Synchaeta Sp. 6162 2771 5209 12002 8802 6390 12250 
Trichocerca Sp. 0 0 0 0 61 17 50 
Trichotria Sp. a 0 0 0 0 53 0 

Total 15310 5973 12636 22274 20005 11264 26895 
l.l 
to .... 



Appenoix 5-1. (Continued)

May 1984 Auc 1984

Tennessee River Milp

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Branchiura

Argulus Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 1

0 0 0 0 0 0 0 0 0 0 0 0 0 1Total

QD

Cladocera

Bosmina Longirostris

Ceriodaphnia Imm.

Ceriodaphnia Lacustris

Chydorus Sp.

Daphnia Ambigua

Oaphnia Galeata

Daphnia Imm.

Oaphnia Parvula

Daphnia Pulex

Daphnia Retrocurva

Diaphanosoma Leuchtenbergianum

Eurycercus Sp.

Holopedium Gibberum

Ilyocryptus Imm.

Ilyocryptus Sordidus

Ilyocryptus Spinifer

Leptodora Kindtii

Leydigia Acanthocercoides

Leydigia Quadrangularis
Macrothrix Laticornis

Macrothrix Rosea

1820
0
1
1
0
0

0
0
0

36
45
0
0
0
0
0
1
0
0
0
0

1378 1776 12308 6453 7696 8733
0 0 0 0 0 0
8 0 1 0 1 2

15 2 0 0 0 1

0 1 0 2 31 1
0 0 0 0 0 0

0 0 74 7 31 177
0 0 500 7 0 202

0 0 74 67 81 1

7 51 350 284 135 883
1 1 0 145 34 3
0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

2 0 2 10 1 1

0 0 0 0 0 0

0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0

5154 8803 2514
0 0 0

25 1 24
1 0 0
0 0 0
0 0 0
5 110 78
0 0 0
0 0 0

315 101 93
243 152 3

0 0 0
0 0 0
0 1 1
0 0 36
1 1 2
1 14 5

0 0 0
0 0 0
0 0 0
1 0 0

3430
0

110
0
0
0

173
0
0

593
207

-0

0
0
0

2
5
0
0
0
0

2834
0
3
0
0
0

205
0
0

898
379

0
0
0

0
0
5
0
0
0
0

2645
0

95
0
0
0
1
0
0

270
270

0
0
0
0

2
1
0
0
0
0

4076
0

273
0
0

47
47

0
135

1112
4545

0
0
0
0
0
7
0
0
0
0

Appeno;x 5-1. (Continued) 

Ha)! 1.284 Ails 12a!l 
Ieaaessee Biv~t ~i]e 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Branchiura 
Argulus Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cladocera 
Bosmina Longirostris 1820 1378 1776 12308 6453 7696 8733 5154 8803 2514 3430 2834 2645 4076 
Ceriodaphnia Imm. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ceriodaphnia Lacustris 1 8 0 1 0 1 2 25 I 24 110 3 95 213 

1'; Chydorus Sp. 1 15 2 0 0 0 1 1 0 0 0 0 0 0 
c,., Daphnia Ambigua 0 0 1 0 2 31 1 0 0 0 0 0 0 0 
~J 

Daphnia Galeata 0 0 0 0 0 0 0 0 0 0 0 0 0 47 
Daphnia 111111. 0 0 0 74 7 31 177 5 110 78 173 205 1 47 
Daphnia Parvula 0 0 0 500 7 0 202 0 0 0 0 0 0 0 
Daphnia Pulex 0 0 0 74 67 81 1 0 0 0 0 0 0 135 
Daphnia Retrocurva 36 7 51 350 284 135 883 315 101 93 593 898 270 !l12 
Diaphanosoma Leuchtenbergianum 45 1 1 0 145 34 3 243 152 3 207 319 270 4545 
Eurycercus Sp. 0 0 0 0 0 0 0 0 0 0 ·0 0 0 0 
Holopedium Gibberum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ilyocryptus Imm. 0 0 0 0 0 0 0 0 1 1 0 0 0 0 
Ilyocryptus Sordidus 0 0 0 0 0 0 0 0 0 36 0 0 0 0 
Ilyocryptus Spin;fer 0 0 0 0 0 0 0 1 2 2 0 2 0 
Leptodora Kindt;; 1 2 0 2 10. I I 1 14 5 5 5 7 
Leydig;a ~canthocercoides 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Leydigia Quadrangular;s 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Macrothrix laticornis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
HacrothrlxRosea 0 0 0 0 0 0 0 0 0 0 0 0 0 



Appendix 5-1. (Continued)

May 1984 Aug 1984

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Moina Ima.
Moina Micrura
Pleuroxus Denticulatus
Scapholebris Kingi
Sida Crystallina
Simocephalus Serrulatus

0
0
0
0

0
0
0
0
2
0

0
0
1
0
0
0

0
0
0
0
2
1

0
0
0
0
0
0

0
0
0
0

0
0
0

0

0 0 0 1 1 0 0
1 0 0 1 1 48 47
1 0 0 1 0 0 0

0 0 0 0 0 0 0

6 19 2 1 0 1 0

0 0 0 0 0 0 0

5754 9202 2758 4524 4326 3333 10289Total 1906 1413 1832 13312 6975 8013 10006

Copepoda

Calanoid Imm.

Canthocamptus Robertcokeri

Cyclopoid 1mmn.

Cyclops Bicuspidatus Thomasi

Cyclops Varicans Rubellus

Cyclops Vernalis

Diaptomus Mississippiensis

Oiaptomus Pallidus

Diaptomus Reighardi

Ergasilus Sp.

Eucyclops Agilis

Harpacticoid Imm.

Mesocyclops Edax

Nauplii

Tropocyclops Prasinus

5 3 7 272 284 102 283

0 0 0 0 0 0 0
127 168 259 2425 1381 3163 2750
28 2 24 142 295 129 156

0 0 0 0 0 0 0
13 39 33 489 287 512 335
1 1 0 2 0 0 0
2 1 3 6 20 56 11
2 2 5 119 15 145 19
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

16 1 5 31 281 22 3
616 414 437 3255 1937 3287 5015

1 1 0 63 0 1 0

811 632 773 6804 4500 7417 8572

23 18 8 155 4 15 53
0 0 21 0 1 0 0

540 1021 623 616 886 1538 5121
0 0 0 91 0 0 0
0 0 0 0 0 0 0

79 84 107 152 3 55 131
0 1 0 0 1 1 2

71 5 31 25 .5 3 46
48 40 97 29 22 49 4

0 0 22 1 0 1 I
5 0 0 0 0 0 0
0 0 0 0 0 0 0

29 119 206 465 233 698 1418
2263 1386 907 3211 8406 4987 16407

31 13 1 1 32 1 90

3089 2687 2023 4746 9593 7348 23273Total

App@ndix 5-1. (Continu@d) 

MI1~ 12!!!1 aUg 12!!4 
Teooe55ee Rivet Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532. I 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Moina {mm. 0 0 0 0 0 0 0 0 0 0 0 0 
Moina Micrura 0 0 0 0 0 0 0 1 0 0 1 1 48 47 
Pleuroxus Denticulatus 0 0 1 0 0 I 0 I 0 0 1 0 0 0 

,Scapholebris King; 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
Sida Crystallina 2 0 2 0 1 6 19 2 1 0 1 0 
Simocephalu5 S@rrulatus 0 a 0 a 0 0 0 0 0 a 0 

Total 1906 1413 1832 13312 6975 8013 10006 5754 9202 2758 4524 4326 3333 10289 

~ Cop@poda 
C-' 

Calanoid Imm. 5 3 7 272 284 102 283 23 18 8 155 4 15 53 
Canthocamptus Robertcokeri 0 0 0 0 0 0 0 0 0 21 0 1 0 0 
Cyc1opoid Imm. 127 168 259 2425 1381 3163 2750 540 1021 623 616 886 1538 5121 
Cyclops Bicuspidatus Thomas; 28 2 24 142 295 129 156 0 0 0 91 0 0 0 
Cyclops Varicans Rubellus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Cyclops Vernalis 13 39 33 489 287 512 335 79 84 107 152 3 55 131 
Diaptomus Mississippiensis 1 0 2 0 0 0 0 I 0 0 I 1 2 
Diaptomus Pallidus 2 1 3 6 20 56 11 71 5 31 25 5 3 46 
Diaptomus Reighardi 2 2 5 119 IS 145 19 48 40 97 29 22 49 4 

Ergasilus Sp. a a 0 0 0 0 0 0 0 22 1 0 1 I 

Eucyclops Agilis 0 0 0 0 0 0 0 5 0 0 0 0 0 0 
Harpacticoid Imm. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Mesocyclops Edax 16 5 31 281 22 3 29 119 206 465 233 698 1418 
Naupl ii 616 414 437 3255 1937 3287 5015 2263 1386 907 3211 8406 4987 16407 
Tropocyclops Prasinus 1 0 63 0 0 31 13 1 32 90 

Total 811 632 773 6804 4500 7417 8572 3089 2687 2023 ' 4746 9593 7348 23273 



Appendix 5-I. (Continued)

May 1984 Aug 1984
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Rotifera
Asplanchna Sp.
Bdelloidea
8rachionus Angularis
Brachionus Bennini
Brachionus Bidentata
Brachionus Budapestinensis
Brachionus Calyciflorus
Brachionus Caudatus
Brachionus Quadridentatus
Cephalodella Sp.
Collotheca Sp.
Conochiloides Sp.

Conochilus Hippocrepis
Conochilus Unicornis
Contracted Rotifera
Euchlanis Sp.
Filinia Longiseta
Gastropus Sp.
Hexarthra Intermedia
Hexarthra Mira
Kellicottia Bostoniensis
Kellicottia Longispina
Keratella Sp.
Lecane Sp.
Monostyla Sp.
Platyias Patulus
Ploesoma Hudsoni

468 199 1014 1990 2101 1520 8896

0 0 0 0 0 0 0
120 31 0 159 74 81 383

0 0 0 0 0 0 0
9 0 0 0 0 0 0

17 0 0 0 0 0 0

26 7 95 63 214 123 25
14 0 0 0 67 0 0
10 36 42 127 7 0 130

0 0 0 0 0 164 0
42 32 211 843 679 909 960

125 11 150 0 7 0 202

0 0 0 0 0 82 130

723 266 3610 15318 18468 6931 46203

0 0 0 0 7 0 0

0 0 0 0 0 0 0

15 70 28 116 144 265 383
0 0 0 0 0 0 0

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 15 0 0 0 0 130

15 5 14 157 74 0 177

1677 1069 3194 26050 15652 10509 14250

5 0 0 0 0 0 0

0 0 0 0 0 0 0
19 0 0 0 67 0 0

1 0 0 63 0 1 640

1485 269 1309 1251 569 617 1323
51 35 21 105 0 0 0

2096 3238 5057 10458 11522 6410 16836
0 1607 0 0 2044 0 47
0 0 0 91 0 0 0

1599 1222 2323 5641 7976 6159 8811
1037 192 231 826 600 339 140
639 194 620 621 1738 231 597
62 0 0 0 0 0 0

0 0 0 0 0 0 0
0 43 228 19 648 506 1098

659 3523 3554 5251 3037 4023 5936
0 0 0 0 96 0 0

598 884 620 814 2651 1036 4721
0 0 0 0 0 0 0
0 0 0 0 0 47 0

21 0 0 0 0 0 78
0 0 0 23 0 0 0

80 0 130 19 3551 15 47
0 0 72 23 0 94 0
0 0 0 0 0 12 0
0 0 0 0 0 47 0

"648 784 597 1567 4752 1912 3303
0 0 42 19 0 0 0
0 0 0 0 0 0 0

31 30 0 0 0 0 0

0 0 0 0 0 0 0

Appendix 5-1. (Continued) 

Mil.~ ]284 Aug 128!1 
TeDDe~~ee Bi~i[ Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Roti fera 
Asplanchna Sp. 468 199 1014 1990 210) 1520 8896 1485 269 1309 1251 569 617 1323 
Bdelloidea a 0 0 0 0 0 0 51 35 21 105 0 0 0 
Srachionus Angularis 120 31 0 159 74 81 383 2096 3238 5057 10458 11522 6410 16836 
Brachionus Bennini 0 0 0 0 0 0 0 0 1607 0 0 2044 0 47 
Brachionus Bidentata 9 0 0 0 0 0 0 0 0 0 91 0 0 0 
Brachionus Budapestinensis 17 0 0 0 0 0 0 1599 1222 2323 5641 7976 6159 8811 
Brachionus Calycif10rus 26 7 95 63 214 123 25 1037 192 231 826 600 339 140 
Brachionus Caudatus 14 0 0 0 67 0 0 639 194 620 621 1738 231 597 
Brachionus Quadridentatus 10 36 42 127 7 0 130 62 0 0 a 0 0 0 
Cephal odell a Sp. 0 0 0 0 0 164 0 0 0 0 0 0 0 0 

l\) Collotheca Sp. 42 32 211 843 679 909 960 0 43 228 19 648 506 1098 
Co? 
..;. Conochiloides Sp. 125 11 150 0 7 0 202 659 3523 3554 5251 3037 4023 5936 

Conochilus Hippocrepis 0 0 0 0 0 82 130 0 0 0 0 96 0 0 
Conochilus Unicornis 723 266 3610 15318 18468 6931 46203 598 884 620 814 2651 1036 4721 
Contracted Rotifera 0 0 0 0 7 0 0 0 0 0 0 0 0 0 
Euch1anis Sp. 0 0 0 0 0 0 0 0 0 0 0 0 47 0 
Fi1inia Longiseta 15 70 28 116 144 265 383 21 a 0 0 0 0 78 
Gastropus Sp. a 0 0 0 0 0 0 0 0 0 23 0 0 0 
Hexarthra Intermedia 0 0 0 0 0 0 0 80 0 130 19 3551 15 47 
Hexarthra Hi ra 0 0 0 0 0 0 0 0 0 72 23 0 94 0 
Kellicottia Bostoniensis 0 15 0 0 0 0 130 0 0 0 0 0 12 0 
Ke11icottia Longispina 15 5 14 157 74 0 177 0 0 0 0 0 47 0 
Keratel1a Sp. 1677 1069 3194 26050 15652 10509 14250 648 784 597 1567 4752 1912 3303 
Lecane Sp. 5 0 0 0 0 0 0 0 0 42 19 0 0 0 
Monostyla Sp. 0 0 0 0 0 0 0 0 0 0 0 0 a 0 
Platyias Patulus 19 0 0 0 67 0 0 31 30 0 0 0 0 0 
P1oesoma Hudsoni 0 0 63 0 640 0 0 0 0 0 0 0 



Appendix 5-I. (Continued)

May 1984 Aug 1984
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 "518.0 527.4 528.0 529.5 532.1

Ploesoma Truncata
Polyarthra Sp.
Rotaria Sp.
Synchaeta Sp.
Trichocerca Sp.
Trichotria Sp.

0 0 0 187 0 0 257
192 45 889 5251 7775 7213 18574

0 0 0 0 0 51 0
3302 4319 20073 80878 71240 55954 171565

7 26 24 0 134 0 1473
0 0 0 0 0 0 0

Total 6787 6131 29344 131202 116710 83803 264378

508 1202 5285 18894 18084 4084 10508
1346 510 3130 3487 9792 3320 3295

0 0 0 0 0 0 0
461 286 1163 1895 3767 1238 2303

48 42 54 328 1889 587 1339
0 0 0 0 0 0 45

11369 14061 24436 51332 72716 30677 60427

ro
CD
VI~

Appendix 5-1. (Cont;nued) 

Mal! 19a~ AllY 12134 
IeQQe~see R;ver Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Ploesoma Truncata 0 0 0 187 0 0 257 508 1202 5285 18894 18084 4084 10508 
Polyarthra Sp. 192 45 889 5251 7775 7213 18574 1346 510 3130 3487 9792 3320 3295 
Rotar;a Sp. 0 0 0 0 0 51 0 0 0 0 0 0 0 0 
Synchaeta Sp. 3302 4319 20073 80878 71240 55954 171565 461 286 1163 1895 3767 1238 2303 
Tr;chocerca Sp. 7 26 24 0 134 0 1473 48 42 54 328 1889 587 1339 
Tri chotd aSp. 0 0 0 0 0 0 0 0 0 0 0 0 0 45 

Total 6787 6131 29344 131202 116710 83803 264378 11369 14061 24436 51332 72716 30677 60427 

l\) 

tD 
(,;'1 



Appendix S-I. (Continued)

Nnv 1984

Tennessee River Mile
496.5 506.6 518.0 527.4 528.0 529.5 532.1

/

Branchiura
Argulus Sp.

Total

w
CD
0)

Cladocera
Bosmina Longirostris
Ceriodaphnia [mn.
Ceriodaphnia Lacustris
Chydorus Sp.
Oaphnia Ambigua
Daphnia Galeata
Daphnia Ime.
Daphnia Parvula
Daphnia Pulex

Daphnia Retrocurva
Diaphanosoma Leuchtenbergianum
Eurycercus Sp.
Holopedium Gibberum
Ilyocryptus Imm.
[lyocryptus Sordidus
Ilyocryptus Spinifer
Leptodora Kindtii
Leydigia Acanthocercoides
Leydigia Quadrangularis
Macrothrix Laticornis
Macrothrix Rosea

0 0 0 0 0 1 0

0 0 0 0 0 1 0

1234 4094 4396 11728 17161 10990 17320

0 0 0 0 0 5 0
0 0 0 0 1 15 0
0 0 0 0 0 0 11
0 0 0 1 0 0 0
0 0 0 0 0 0 0
0 0 4 0 0 10 11
0 0 0 108 54 103 90
0 0 1 0 10 0 245

13 6 14 47 96 76 97

2 0 9 17 11 34 135
2 0 0 0 0 0 0
0 0 0 0 0 0 1

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 3 0 0 0 0 0

21 2 4 83 81 33 18
0 0 3 0 0 0 0

0 0 0 1 1 0 0
0 0 0 0 1 0 0
0 0 0 0 0 0 0

Appendix 5-1. (Continued) 

HD::t 12ag 
Ieooe55ee Siver Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 
/ 

8ranchiura 
Argulus Sp. 0 0 0 0 0 0 

Total 0 0 0 0 0 0 

Cladocera 
Bosmina Longirostris 1234 4094 4396 11728 17161 10990 17320 
Ceriodaphnia Imm. 0 0 0 0 0 5 0 
Ceriodaphnia Lacustris 0 0 0 0 1 15 0 

l\) Chydorus Sp. 0 0 0 0 0 0 11 
CD Daphnia Ambigua 0 0 0 1 0 0 0 
en Daphnia Galeata 0 0 0 0 0 0 0 

Daphnia 10m. 0 0 4 0 0 10 11 

Oaphnia Parvula 0 0 0 108 54 103 90 
Oaphnia Pulex 0 0 0 10 0 245 
Oaphnia Retrocurva 13 6 14 47 96 76 97 
Diaphanosoma Leuchtenberg;anum 2 0 9 17 11 34 135 
Eurycercus Sp. 2 0 0 0 0 0 0 
Holopedium Gibberum 0 0 0 0 0 0 1 

Ilyocryplus Imm. 0 0 0 0 0 '0 0 
llyocryptus Sordidus 0 0 0 0 0 0 0 
Ilyocryplus Spinifer 0 3 0 0 0 0 0 
Leptodora Kindtii 21 2 4 83 81 33 18 
leydigia Acanthocercoides 0 0 3 0 0 0 0 
leydigia Quadrangular;s 0 0 0 1 0 0 
Hacrothrix Laticornis 0 0 0 0 1 0 0 
Macrothrix Rosea 0 0 0 0 0 0 0 



Appendix 5-I. (Continued)

Noy 1984

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

Moina Imm.
Moina Micrura
Pleuroxus Denticulatus
Scapholebris Kingi
Sida Crystallina
Simocephalus Serrulatus

0
0
1

2
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
1

0
0
0
0
0
0

a
0
0
0
0
0

0
0
0
0
0
0

Total 1275 4105 4431 11986 17416 11266 17928

-J Copepoda
Calanoid Imm.
Canthocamptus Robertcokeri
Cyclopoid Inim.
Cyclops Bicuspidatus Thomasi
Cyclops Varicans Rubellus
Cyclops Vernalis
Diaptomus Mississippiensis
Diaptomus Pallidus
Diaptomus Reighardi
Ergasilus Sp.
Eucyclops Agilis
Harpacticoid Im.
Mesocyclops Edax
Nauplii
Tropocyclops Prasinus

10 4 2 21 19 25 109
1 2 1 1 0 5 0

63 122 321 1496 1818 1490 4583
1 8 0 19 39 0 0
0 0 0 0 0 58 0

60 118 390 187 208 310 70
0 0 0 0 0 0 0
6 2 4 33 9 15 25
7 4 6 56 13 20 26
0 0 3 0 2 2 1
0 41 6 0 0 0 0
0 0 1 0 7 0 0
2 19 32 76 113 116 90

315 254 297 2526 3440 3104 9225
0 1 3 15 5 5 54

465 575 1066 4430 5673 5150 14183Total

Appendix 5-1. (Continued) 

~g~ 12a!l 
Iecce~~ee Siver Hile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Moina Imm. a 0 0 0 0 0 0 

Moina Micrura a 0 0 0 0 0 0 
Pleuroxus Denticulatus 1 0 0 0 0 0 0 
Scapholebris Kingi 0 0 0 0 0 0 0 
Sida Crystallina 2 0 0 0 0 0 0 
Simocephalus Serrulatus 0 0 0 0 0 0 

Total 1275 4105 4431 11986 17416 11266 17928 

C\:I 
to) Copepoda 
..J Calanoid Imm. 10 4 2 21 19 25 109 

Canthocamptus Robertcokeri 1 2 1 1 0 5 0 
Cyc1opoid Imm. 63 122 321 1496 1818 1490 4583 
Cyclops Bicuspidatus Thomas; 1 8 0 19 39 0 0 
Cyclops Varicans Rubellus 0 0 0 0 0 58 0 
Cyclops Vernalis 60 118 390 187 208 310 70 
Diaptomus Mississippiensis 0 0 0 0 0 0 0 
Diaptomus Pallidus 6 2 4 33 9 15 25 
Diaptomus Reighardi 7 4 6 56 13 20 26 
Ergasilus Sp. 0 0 3 a 2 2 1 
Eucyclops Agilis 0 41 6 0 0 0 0 

Harpacticoid Imm. 0 0 1 0 7 0 0 
Mesocyclops Edax 2 19 32 76 113 116 90 
Nauplii 315 254 297 2526 3440 3104 9225 
Tropocyclops Prasinus 0 3 15 5 5 54 

Total 465 575 1066 4430 5673 5150 14183 



Apoeroix 5-I. (Continued)

Nov 1984

Tennessee River Mile
496.5 506.6 518.0 527.4 528.0 529.5 532.1

1',

Rotifera

Asplanchna Sp.

Bdelloidea

Brachionus Angularis

Brachionus Bennini

Brachionus Bidentata

Brachionus Budapestinensis

Brachionus Calyciflorus

Brachionus Caudatus

Brachionus Quadridentatus

Cephalodella Sp.

Collotheca Sp.

Conochiloides Sp.

Cor.ochilus Hippocrepis

Conochilus Unicornis

Contracted Rotifera

Ewcnlanis Sp.
Filinia Longiseta

Gastropus Sp.

Hexarthra Intermedia

Hexarthra Mira

Kellicottia Bostoniensis

Kellicottia Longispina

Keratella Sp.

Lecane Sp.

Monostyla Sp.

Platyias Patulus

Ploesoma Hudsoni

14
0

15
0
0

10
8
2
0
0
2
2
0

18
0
0
0
0
2
0
0
0

207
0
2
0
0

6.
0
3
0
0
0
3
0
0
0
0
0
0
0

0
0
0
0
0
0
2
0

282
0
0
0
0

0 0 0

0 0 0
1 5 14

0 0 0
0 0 0
0 0 0
0 0 0
0 0 7
0 0 0
0 0 0
2 0 5

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0 0 0
0 0 0
0 0 0
0 0 0

0 0 0
0 0 0

281 2203 3432

0 0 0
0 0 0
0 0 0
0 0 0

0 32
0 0
o 239
0 0
0 0

0 21
14 4

0 32
0 0
0 0

4 0
0 0
0 0

0 75
0 0
0 0
0 0
0 0
0 0

0 0
4 0
0 0

1405 2218

O 0
0 0
0 0

35 37

Appe~oix 5-1: (Continued) 

~QV 12a~ 
TeDOe~~ee 8i~e[ Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Rotifera 
Asp1anchna Sp. 14 6 0 0 0 0 32 
Bdelloidea 0 0 0 0 0 0 0 
Brachionus Angularis 15 3 1 5 14 0 239 
Brachionus Bennini 0 0 0 0 0 0 0 
Brachionus Bidentata 0 0 0 0 0 0 0 
Brachionus Budapestinensis 10 0 0 0 0 0 21 
Brachionus Calyciflorus 8 3 0 0 0 14 4 
Brachionus Caudatus 2 0 0 0 7 0 32 
Brachionus Quadridentatus 0 0 0 0 0 0 0 

l~ Cephal odella Sp. 0 0 0 0 0 0 0 
to:) 

co Co 11 otheca Sp. 2 0 2 0 5 4 0 
Conochiloides Sp. 2 0 0 0 0 0 0 
Cor.ochil us Hippocrepis 0 0 0 0 0 0 0 
Conochilus Unicornis 18 0 0 0 0 0 75 
Contracted Rotifera 0 0 0 0 0 0 0 
Euchlanis Sp. 0 0 0 0 0 0 0 
Filinia Longiseta 0 0 0 0 0 0 0 
Gastropus Sp. 0 0 0 0 0 0 0 
Hexarthra Intennedia 2 0 0 0 0 0 0 
Hexarthra Hi ra 0 0 0 0 0 0 0 
Kel1icottia Bostoniensis 0 2 0 0 0 4 0 
Kel1icottia Longispina 0 0 0 0 0 0 0 
Keratella Sp. 207 282 281 2203 3432 1405 2218 
Lecane Sp. 0 0 0 0 0 0 0 
Honostyla Sp. 2 0 0 0 0 0 0 
Platyias Patulus 0 0 0 0 0 0 0 
Ploesoma Hudsoni 0 0 0 0 0 35 37 



Appendix 5-1. (Continued)

Nov 1984

Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1

Ploesoma Truncata
Polyarthra Sp.
Rotaria Sp.
Synchaeta Sp.
Trichocerca Sp.
Trichotria Sp.

25 3 1 77 45 10 214
2 4 23 169 1118 198 801
0 0 0 0 0 0 0

53 16 0 100 65 5 481
7 0 0 0 5 0 0
0 0 0 0 0 0 0

Total 369 319 308 2554 4691 1675 4154

(3

Appendix s-r. (Continued) 

t:!gv 12134 
TeDDe~~ee Rivet Hil~ 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Ploesoma Truncata 25 3 77 45 10 214 
Polyarthra Sp. 2 4 23 169 1118 198 801 
Rotaria Sp. 0 0 0 0 0 0 0 
Synchaeta Sp. 53 16 0 100 65 5 481 
Trichocerca Sp. 7 0 0 0 5 0 0 
Trichotria Sp. 0 0 0 0 0 0 0 

Total 369 319 308 2554 4691 1675 4154 

11) 

t.:I 
~ 



Appendix 5-1. (Continued)

Feb 1985 May 1985
Tennessee River Mile

496.5 506.6 518.0 527.4" 528.0' 529.5 532.1 496.5 506.6 518.0 527.4 528.0* 529.5 532.1

c0

0

Cladocera
Alona Rectangula
Bosmina Longirostris
Camptocercus Rectirostris
Ceriodaphnia Lacustris
Chydorus Sp.
Daphnia Galeata
Daphnia mmn.
Daphnia Parvula
Daphnia Pulex
Oaphnia Retrocurva
Diaphanosoma Leuchtenbergianum
Holopedium Gibberum
Ilyocryptus Imm.
Ilyocryptus Spinifer
Leptodora Kindtii
Leydigia Quadrangularis
Moina Imm.
Moina Micrura
Moina Minuta
Pleuroxus Denticulatus
Scapholebris Kingi
Sida Crystallina
Simocephalus Serrulatus

0 0
349 899

1 0
0 0
9 1
0 0

14 1
0 21
7 0

12 209
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
1 1
0 0
0 0
I 1

0
1313

0
0
3
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
1

0 0
156 1240

0 0
0 0

49 65
o 0
0 0
0 17
0 31

92 158
13 34

1 0
0 0
0 0
o 1
0 62
0 0
0 0
0 0

36 18
0 0
0 31
0 31

0
1387

0
2
0
0

70

137
0

891
8227

0
0
0

340
0
0
0
0
1

3
2

0 0 0
2308 1123 1063

0 0 0
1 0 0

157 2 0
1 0 0

73 0 0
73 1 0

0 0 0
1249 2105 5687
1514 11 6770

0 0 0
0 0 0
0 1 0
6 15 11
0 0 0
0 0 0
0 0 0
0 0 0
o 0 0
0 0 0
1 0 0
1 84 0

.0 0
1390 137

0 0
0 0

267 0
0 0
0 0
0 150
0 0

5187 9933
4500 9993

0 0
0 0
0 0

147 152
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

Total 394 1133 1319 347 1688 11062 5384 3342 13531 11491 20365

Appendix 5-1. (Continued) 

Eel! 128S !:Jill! 1213!i 
Ieonulilul River: Mile 

496.5 506.6 518.0 527.4· 528.0· 529.5 532.1 496.5 506.6 518.0 527.4 528.0· 529.5 532.1 

Cladocera 
Alona Reetangula 0 0 D D 0 D 0 0 0 0 0 
Bosmina Longirostris 349 899 1313 156 1240 1387 2308 1123 1063 1390 137 
Camptoeereus Reet i rostri 5 I 0 0 0 0 0 0 D 0 0 0 
Ceriodaphnia Lacustris 0 0 0 0 0 2 0 0 0 0 
Chydorus Sp. 9 3 49 6S 1 157 2 0 267 0 
Daphnia Galeata 0 0 0 0 0 0 1 0 0 0 0 
Daphnia Imm. 14 0 0 0 70 73 0 0 0 0 
Daphnia Parvula 0 21 D 0 17 137 73 I 0 0 150 

CoJ Daphnia Pulex 7 0 0 0 31 0 0 0 0 0 0 
<':) Daphnia Retrocurva 12 209 I 92 158 891 1249 2105 5687 5187 9933 0 Oiaphanosoma Leuchtenbergianum 0 0 1 13 34 8227 1514 11 6770 4500 9993 

Holopedium Gibberum 0 0 0 1 0 0 0 0 0 0 0 
Ilyocryptus Imm. 0 0 0 0 0 0 0 0 0 0 0 
1lyocryptus Spinifer 0 0 0 0 0 0 0 0 0 0 
Leptodora Kindtii 0 0 0 0 I 340 6 15 11 147 152 
Leydigia Quadrangularis 0 0 0 0 62 0 0 0 0 0 0 
Moina 101lIl. 0 0 0 0 0 0 0 0 0 0 0 
Moina Hicrura 0 0 0 0 0 0 D 0 0 0 0 
Moina Hinuta 0 0 0 0 0 0 0 0 0 0 0 
Pleuroxus Denticulatus 1 1 0 36 18 a 0 0 0 0 
Scapholebris Kingi 0 0 0 0 0 J 0 0 0 0 0 
Sida Crystallina 0 0 a 0 31 3 0 0 0 0 
Simocephalus Serrulatus 0 31 2 84 a 0 0 

Total 394 1133 1319 347 1688 11062 5384 3342 13531 11491 20365 



Appendix 5-1. (Continued)

Feb 1985 May 1985
Tennessee River Mile

496.5 506.6 518.0 527.4* 528.0* 529.5 532.1 496.5 506.6 518.0 527.4 528.0* 529.5 532.1

Copepoda
Calanoid Imm.
Canthocamptus Robertcokeri
Cyclopoid Imm.
Cyclops Bicuspidatus Thomasi
Cyclops Vernalis
Diaptomus Birgeri
Diaptomus Mississippiensis
Diaptomus Pallidus
Diaptomus Reighardi
Diaptomus Sanguineus
Ergasilus Sp.
Eucyclops Agilis
Eucyclops Speratus
Harpacticoid Imm.
Mesocyclops Edax
Nauplii
Tropocyclops Prasinus

46 70 29
0 0 0

186 341 329
15 41 15
33 49 73

0 0 0
0 0 0

20 24 1
1 43 1
0 0 0
0 0 0
1 1 30
0 1 0
0 0 0
1 0 1

10617 3783 2879
1 1 1

116 389
1 19

314 214
58 1
41 197

0 0
0 0

36 131
41 127

0 0
23 0

0 18
0 1
0 1

27 35
3976 3457

41 2

4674 4592

363 417 472 1630
0 0 0 0

1643 2021 4847 4540
157 251 332 1300
434 518 632 851

2 0 0 0
1 92 84 1

143 228 304 643
83 238 441 1280

0 0 0 0
0 0 0 0
1 0 84 2
0 1 0 0
1 0 0 0

633 345 971 2523
28027 14372 18459 25300

88 146 4 2

31576 18629 26630 38072

1767 2237
0 0

6180 13380
831 1484

4687 3473
0 0
0 0
5 977

1530 1000
1 0
1 3
0 130
0 0
0 0

5480 7193
36960 42563

0 1

57442 72441Total 10921 4354 3359

Rotifera

Asplanchna Sp.

Brachionus Angularis

Brachionus Bennini

Brachionus Bidentata
Brachionus Budapestinensis

Brachionus Calyciflorus

203 62 197
97 223 205

0 21 0
0 0 0

19 33 14
98 63 205

203 212
443 48

0 0
0 0

35 18
54 243

8470 1646 688 0
76373 911 655 493

0 0 0 0
87 0 0 0

115077 167 0 0
4697 73 712 0

0 137
940 10420

0 0
0 0
0 0
0 150

Appendix 5-1. (Continued) 

Fill! 12aS tlill/ 12a5 
IilDDe~~ee Bj~e( tlj]e 

496.5 506.6 518.0 527.4* 528.0* 529.5 532.1 496.5 506.6 518.0 527.4 528.0· 529.5 532.1 

Copepoda 
Calanoid Imm. 46 70 29 116 389 363 417 472 1630 1767 2237 
Canthocamptus Robertcokeri 0 0 0 19 0 0 0 0 0 0 
Cyclopoid Imm. 186 341 329 314 214 1643 2021 4847 4540 6180 13380 
Cyclops Bicuspidatus Thomasi 15 41 15 58 157 251 332 1300 831 1484 
Cyclops Vernalis 33 49 73 41 197 434 518 632 851 4687 3473 
Oiaptomus Birgeri 0 0 0 0 0 2 0 0 0 0 0 
Diaptomus Mississippiensis 0 0 0 0 0 92 84 0 0 
Diaptomus Pallidus 20 24 36 131 143 228 304 643 5 977 

Co) 
Diaptomus Reighardi 1 43 1 41 127 83 238 441 1280 1530 1000 

~ 
~ Diaptomus Sanguineus 0 0 0 0 0 0 0 0 0 1 0 

Ergasilus Sp. 0 0 0 23 0 0 0 0 0 1 3 
Eucyclops Agilis 1 30 0 18 1 0 84 2 0 130 
Eucyclops Speratus 0 1 0 0 1 0 1 0 0 0 0 
Harpacticoid Imm. 0 0 0 0 1 1 0 0 0 0 0 
Mesocyclops Edax 1 0 27 35 633 345 971 2523 5480 7193 
Nauplii 10617 3783 2879 3976 3457 28027 14372 18459 25300 36960 ~2563 

Tropocyclops Prasinus 41 2 88 146 4 2 0 

Total 10921 4354 3359 4674 4592 31576 18629 26630 38072 57442 72441 

Rotifera 
Asplanchna Sp. 203 62 197 203 212 8470 1646 6BB 0 0 137 
Brachionus Angularis 97 223 205 443 48 76373 911 655 493 940 10420 
Brachionus Bennin; 0 21 0 0 0 0 0 0 0 0 0 
Brachionus Bidentata 0 0 0 0 0 87 0 0 0 0 0 
Brachionus Budapestinensis 19 33 14 35 18 115077 167 0 0 0 0 
Brachionus Calyciflorus 98 63 205 54 243 4697 73 712 0 0 i50 



Appendix 5-1. (Continued)

Feb 1985 May 1985

Tennessee River Mile

496.5 506.6 518.0 527.4, 528.0" 529.5 532.1 496.5 506.6 518.0 527.4 528.0" 529.5 532.1

Brachionus Caudatus

Brachionus Havanaensis

Brachionus Quadridentatus

Brachionus Urceolaris

Cephalodella Sp.

Collotheca Sp.

Conochiloides Sp.

Conochilus Unicornis

Contracted Rotifera

Dipleuchlanis Sp.

Epiphanes Macrourus

Euchlanis Sp.

Filinia Longiseta

Hexarthra Intermedia

Hexarthra Mira
Kellicottia Bostoniensis

Kellicottia Longispina

Keratella Sp.

Lecane Sp.

Monostyla Sp.

Platyias Patulus

Ploesoma Hudsoni

Ploesoma Truncata

Polyarthra Sp.

Synchaeta Sp.

Trichocerca Sp.

Trichotria Sp.

0 21 0
0 0 0
0 0 0
0 0 0
0 0 0

19 32 59
0 0 532
0 0 43

12 0 14
0 0 0
0 0 0
0 0 0
0 66 129

14 0 14
0 0 0

14 75 15
175 0 27

4177 5044 3923

0 0 0
0 0 0
0 0 0
0 0 0
0 42 0

3938 6249 5241
10696 20670 20300

0 21 15
39 13 0

54 17
0 0
0 0
0 0
0 0
0 0
0 17
0 0

13 0
0 0
0 0
0 17

22 49
0 0
0 0

21 53
62 92

3607 5853
0 0
0 0
0 0
0 0
0 0

3694 2162
6794 6598

22 18
0 0

3693 177 1019 0
0 0 0 0

170 161 84 0
137 161 84 0

0 0 0 0
327 177 308 0

0 0 168 0
0 388 505 0
0 0 0 0

27 0 0 0
0 0 0 0
0 0 0 0

70 89 0 0
0 0 0 980
0 0 0 0

90 3365 0 0
0 34189 48719 371630

12913 6989 5635 16380
137 0 0 0
70 0 0 0
0 0 0 0
0 0 0 3

787 167 0 0
6723 49781 17902,101200

41020 30609 15509 4873

7550 0 0 2117
0 0 0 997

0 137
0 0
0 0
0 0
0 0

27 0
0 0
0 0
0 0
0 0
0 280
0 0

27 0
13 0

0 2473
0 0

305613 160153
33173 23577

0 0
0 0
0 0
0 0

690 0
127210 56233
38073 19703
4513 2873

0 1860

510279 277996Total 19501 32635 30933 15024 15397 278418 129050 91988 498673

Appendix 5-1. (Continued) 

[el! )285 Iji!X ]285 
TenDes~ee Ri~e[ ~ile 

496.5 506.6 518.0 527.4- 528.0- 529.5 532.1 496.5 506.6 518.0 527.4 528.0· 529.5 532.1 

Brachionus Caudatus 0 21 0 54 17 3693 177 1019 0 0 137 
Brachionus Havanaensis 0 0 0 0 0 0 0 0 0 0 0 
Brachionus Quadridentatus 0 0 0 0 0 170 161 84 0 0 0 
Brachionus Urceolaris 0 0 0 0 0 137 161 84 0 0 0 
Cephal odell a Sp. 0 0 0 0 0 a a 0 a 0 0 
Col1otheca Sp. 19 32 59 0 0 327 177 308 0 27 0 
Conochiloides Sp. 0 0 532 0 17 0 0 168 0 0 0 
Conochilus Unicornis a 0 43 0 a 0 388 505 0 0 0 
Contracted Rotifera 12 0 14 13 0 0 0 0 0 0 0 
Dipleuchlanis Sp. 0 0 0 0 0 27 0 0 0 a 0 

Co,) Epiphanes Hacrourus 0 0 0 0 0 0 0 0 0 0 280 
."", 

Euchlanis Sp. 0 0 0 0 17 0 0 0 \~ 0 0 0 l"J 
Filinia longiseta 0 66 129 22 49 70 89 0 0 27 0 
Hexarthra Intermedia 14 0 14 0 0 0 0 0 980 13 a 
Hexarthra Hi ra 0 0 0 0 0 0 0 0 0 0 2473 
Kellicott;a Bostoniensis 14 75 15 21 53 90 3365 0 0 0 0 
Kellicottia longispina 175 0 27 62 92 a 34189 48719 371630 305613 160153 
Keratella Sp. 4177 5044 3923 3607 5853 12913 6989 5635 16380 33173 23577 
lecane Sp. 0 0 0 0 0 137 0 0 0 0 0 
Honostyla Sp. 0 0 0 a 0 70 0 0 0 0 0 
Platyias Patulus 0 0 0 0 0 0 0 0 0 0 0 
Ploesoma Hudsoni 0 0 0 0 0 0 0 0 3 0 0 
Ploesoma Truncata 0 42 0 0 0 787 167 0 0 690 0 
Pol yarthra Sp. 3938 6249 5241 3694 2162 6723 49781 17902. 101200 127210 56233 
Synchaeta Sp. \0696 20670 20300 6794 6598 41020 30609 \5509 4873 38073 19703 
Trichocerca Sp. 0 21 15 22 18 7550 0 0 2117 4513 2873 
Trichotria Sp. 39 13 0 0 0 0 0 0 997 0 1860 

Total 19501 32635 30933 15024 15397 278418 129050 91988 498673 510279 277996 



Appendix 5-1. (Continued)

Aug 1985 Noy 1985
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

ca

Cladocera
Alona Rectangula 65 0 0 0 0 0 0
Bosmina Longirostris 19219 6697 10516 4026 11283 22092 7297
Camptocercus Rectirostris 1 1 0 0 0 0 0
Ceriodaphnia Lacustris 325 263 308 200 4 6 280
Chydorus Sp. 0 0 1 0 0 0 0
Daphnia Galeata 0 0 0 0 0 0 0
Daphnia Inm. 0 0 0 0 0 0 50
Daphnia Parvula 0 21 0 382 109 0 34
Daphnia Pulex 0 0 0 51 0 0 0
Daphnia Retrocurva 350 52 71 416 1085 1982 2903
Diaphanosoma Leuchtenbergianum 6113 4297 3251 14094 15859 36016 20820
Holopedium Gibberum 0 0 0 0 0 0 0
Ilyocryptus Imm. 0 1 0 1 0 0 0
Ilyocryptus Spinifer 130 13 22 0 0 3 0
Leptodora Kindtii 16 5 4 121 576 11 208
Leydigia Quadrangularis 0 0 0 0 0 0 0
Moina Imm. 0 0 0 28 0 0 0
Moina Micrura 129 0 0 108 1 0 1
Moina Minuta 1 0 0 0 36 0 0
Pleuroxus Denticulatus 0 0 0 0 0 0 0
Scapholebris Kingi 0 0 0 0 0 0 0
Sida Crystallina 2 13 21 6 79 0 0
Simocephalus Serrulatus 0 1 0 0 0 0 0

5 0 0 0 0
1428 1358 466 2925 3037

0 0 0 0 0
0 0 2 11 301

15 0 0 0 0
0 0 0 0 78
0 9 0 3 138
6 7 18 96 0
0 0 0 0 0

129 110 221 1449 2875
0 7 18 1709 2519
0 1 0 3 0
0 0 0 0 0
0 19 1 0 0
0 3 0 60 12
0 0 0 0 0
0 0 0 0 0
0 0 0 0 1

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 29 5 0
0 0 0 0 0

0 82
4641 3882

0 0
14 446
0 0
0 0
0 297

98 223
0 0

3853 4846
3186 7947

0 36
0 0
0 2
5 7
0 0
0 0
0 0
0 0
0 0
0 0
0 2
0 0

Total 26351 11364 14194 19433 29032 60110 31593 1583 1514 755 6361 8961 11797 17770

Appendix 5-1. (Continued) 

6119 12aS Nlll! ]285 
IeDDe~~ee Bil!ec Hile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Cladocera 
Alona Rectangula 65 0 0 0 0 0 0 5 0 0 0 0 0 82 
Bosmina Longirostris 19219 6697 10516 4026 11283 22092 7297 1428 1358 466 2925 3037 4641 3882 
Camptocercus Rectirostris 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
Ceriodaphnia Lacustris 325 263 308 200 4 6 280 0 0 2 111 301 14 446 
Chydorus Sp. 0 0 1 0 0 0 0 15 0 0 0 0 0 0 
Daphnia Galeata 0 0 0 0 0 0 0 0 0 0 0 78 0 0 
Daphnia tmm. 0 0 0 0 0 0 50 0 9 0 3 138 0 297 
Daphnia Parvula 0 21 0 382 109 0 34 6 7 18 96 0 98 223 

tJ Daphnia Pulex 0 0 0 51 0 0 0 0 0 0 0 0 0 0 0 
Daphnia Retrocurva 350 52 71 416 1085 1982 2903 129 110 221 1449 2875 3853 4846 
Diaphanosoma Leuchtenbergianum 6113 4297 3251 14094 15859 36016 20820 0 7 18 1709 2519 3186 7947 
Holopedium Gibberum 0 0 0 0 0 0 0 0 1 0 3 0 0 36 
Ilyocryptus Imm. 0 0 1 0 0 0 0 0 0 0 0 0 0 
Ilyocryptus Spinifer 130 13 22 0 0 3 0 0 19 1 0 0 0 2 
Leptodora Kindtii 16 5 4 121 576 11 20B 0 3 0 60 12 5 7 
Leydigia Quadrangularis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Moina Imm. 0 0 0 28 0 0 0 0 0 0 0 0 0 0 
Moina Micrura 129 0 0 108 1 0 1 0 0 0 0 1 0 0 
Moina Hinuta 1 0 0 0 36 0 0 0 0 0 0 0 0 0 
Pleuroxus Denticulatus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Scapholebris Kingi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Sida Crystal I ina 2 13 21 6 79 0 0 0 0 29 5 0 0 2 
Simocephalus Serrulatus 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 26351 11364 14194 19433 29032 60110 31593 1583 1514 755 6361 8961 11797 17770 



Appendix 5-1. (Continued)

Aug 1985 Nov 1985
Tennessee River Wile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

Copepoda
Calanoid Imm.
Canthocamptus Robertcokeri
Cyclopoid Imm.
Cyclops Bicuspidatus Thomasi
Cyclops Vernalis
Diaptomus Birgeri
Diaptomus Mississippiensis
Diaptomus Pallidus
Diaptomus Reighardi
Diaptomus Sanguineus
Ergasilus Sp.
Eucyclops Agilis
Eucyclops Speratus
Harpacticoid Imm.
Mesocyclops Edax
Nauplii
Tropocyclops Prasinus

591 553 935 595 921 1547 828
0 0 0 0 0 0 0

2691 2160 1640 2773 2944 2382 4033
130 32 0 42 0 0 0
692 397 132 1394 767 1546 2411

0 0 0 0 0 0 0
1 43 4 172 72 161 277

359 47 77 121 186 474 377
384 46 150 331 149 437 365

0 0 0 0 0 0 0
2 79 2 172 4 9 81
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

514 321 77 1391 2419 2468 8404
13476 8521 12387 36070 42214 71063 42977

2 1 1 28 0 346 71

0

82 130 38 1155 1492 2569 2235
0 0- 3 0 39 1 2

568 1038 774 5707 2625 12824 14521
15 70 150 227 117 493 314

148 219 260 2023 1768 3490 2276
0 0 0 0 0 0 0
7 0 13 5 1 4 1

25 55 17 301 241 248 185
54 41 30 352 288 209 437

0 0 0 0 0 0 0
1 1 1 4 4 5 2
0 0 0 0 0 0 0
0 0 0 0 0 0 0
1 0 0 1 0 0 83

43 199 278 1022 491 2131 1908
1476 1431 1575 12184 12305 32578 40903

1 9 0 1 41 0 71

2421 3193 3139 22982 19412 54552 62938Total 18842 12200 15405 43089 49676 80433 59824

Rotifera

Asplanchna Sp.

Brachionus Angularis

Brachionus Bennini

Brachionus 8identata

Brachionus Budapestinensis

Brachionus Calyciflorus

301 225 749 367 665 731 1255
6866 914 1125 2407 1522 2402 6367

0 0 0 0 0 0 0
0 0 0 0 0 0 0

6334 349 1003 1320 1009 684 914

366 0 0 57 83 85 69

84 23 0
9 0 111
0 0 0
0 0 0
5 0 0

43 0 0

0 0 149 152
0 204 74 223
0 0 0 0
0 0 0 0
0 0 74 33
0 0 0 0

AppendiK 5-£. (Continued) 

AUg 1285 t:lgv ]985 
I~DD~~~~~ Bi~~[ Hi]e 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

Copepoda 
Calanoid Imm. 591 553 935 595 921 1547 828 82 130 38 1155 1492 2569 2235 
Canthocamptus Robertcokeri 0 0 0 0 0 0 0 0 0- 3 0 39 1 2 
Cycl opoi d Imm. 2691 2160 1640 2773 2944 2382 4033 5b8 1038 774 5707 2625 12824 14521 
Cyclops Bicuspidatus Thomasi 130 32 0 42 0 0 0 15 70 150 227 117 493 314 
Cyclops Vernalis 692 397 132 1394 767 1546 2411 148 219 260 2023 1168 3490 2216 
Diaptomus Birger; 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Diaptomus Mississippiensis 1 43 4 172 12 161 277 7 0 13 5 1 4 
Diaptomus Pallidus 359 47 77 121 186 474 377 25 55 17 301 241 248 185 
Diaptomus Reighardi 384 46 150 331 149 437 365 54 41 30 352 288 209 437 

Co.) Diaptomus Sanguineus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .... Ergasilus Sp. 2 79 2 172 4 9 81 1 1 1 4 4 5 2 
Eucyclops Agilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Eucyclops Speratus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Harpacticoid Imm. 0 0 0 0 0 0 0 0 0 1 0 0 83 
Hesocyclops Edax 514 321 77 1391 2419 2468 8404 43 199 218 1022 491 2131 1908 
Nauplii 13476 8521 12387 36070 42214 71063 42977 1476 1431 1515 12184 12305 32578 40903 
Tropocyclops Prasinus 2 28 0 346 71 9 0 41 0 71 

Total 18842 12200 15405 43089 49676 80433 59824 2421 3193 3139 22982 19412 54552 62938 

RotHera 
Asplanchna Sp. 301 225 749 361 665 731 1255 84 23 0 0 0 149 152 
Brachionus Angularis 6866 914 1125 2407 1522 2402 6367 9 0 111 0 204 74 223 
Brachionus Bennini 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Brachionus Bidentata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Brachionus Budapestinensis 6334 349 1003 1320 1009 684 914 5 0 0 0 0 74 33 
Brachionus Calyciflorus 366 0 0 57 83 85 69 43 0 0 0 0 0 0 



Appendix 5-I. (Continued)

UI1

Aun 1985 Nov 1985
Tennessee River Mile

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1

8rachionus Caudatus 1159 0 103 0 71 256 1553 14 0 0 0 0 0 0
Brachionus Havanaensis 242 0 34 0 0 0 0 0 0 0 0 0 74 0
Brachionus Quadridentatus 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Brachionus Urceolaris 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cephalodella Sp. 0 0 21 0 0 0 0 0 0 25 0 0 0 0
Collotheca Sp. 0 23 0 57 113 361 254 30 7 114 256 64 0 215
Conochiloides Sp. 687 199 117 0 0 247 0 4 0 0 0 0 0 0
Conochilus Unicornis 41630 33 0 51 0 266 309 180 0 0 0 0 0 82
Contracted Rotifera 1 11 21 0 0 0 85 0 0 0 0 46 0 82
Oipleuchlanis Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Epiphanes Macrourus 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Euchlanis Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Filinia Longiseta 169 21 21 1 72 77 323 0 7 22 0 0 0 0
Hexarthra Intermedia 1273 0 232 153 0 0 115 0 0 0 0 0 0 103
Hexarthra Mira 0 42 0 57 0 0 0 0 0 0 0 0 0 0
Kellicottia Bostoniensis 128 85 21 164 149 161 153 6 14 0 0 0 74 115
Kellicottia Longispina 113 348 104 51 149 0 185 0 0 0 0 0 0 0
Keratella Sp. 1814 395 1575 6493 8802 13235 10203 2007 2224 6334 46192 33107 56515 69531
Lecane Sp. 193 0 0 176 1 0 50 0 0 0 44 78 0 0
Monostyla Sp. 0 0 0 0 0 0 0 20 0 0 0 0 76 0
Platyias Patulus 65 11 21 0 44 0 161 5 0 0 0 0 0 0
Ploesoma Hudsoni 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ploesoma Truncata 1756 504 762 1904 2269 3550 4494 28 0 0 0 0 0 140

Polyarthra Sp. 4612 1425 3587 2930 3242 20232 10100 115 242 140 1942 1151 615 3468
Synchaeta Sp. 1707 35 273 57 0 0 312 962 0 110 89 296 0 486
Trichocerca Sp. 775 361 829 200 478 3179 1619 86 9 812 3677 5434 6201 17856
Trichotria Sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 70191 4981 10598 16445 18669 45466 38521 3598 2526 7668 52200 40380 63852 92486

*No sample taken or sample not acceptable due to malfunctioning equipment or mishandling.

.~ 

Appendix 5-1. (Continued) 

Brachionus Caudatus 
Brachionus Havanaeosis 
Brachionus Quadridentatus 
Brachionus Urceolaris 
Cephal odella Sp. 
Co 11 oth~ca Sp. 
Conochiloides Sp. 
Conochilus Unicornis 
Contracted Rotifera 
Dipleuchlanis Sp. 
Epiphanes Macrourus 
Euchlanis Sp. 
filinia Longiseta 
Hexarthra Intermedia 
Hexarthra Mi ra 
Kellicottia Bostoniensis 
Kellicottia longispina 
Keratella Sp. 
Lecane Sp. 
Monostyla Sp. 
Platyias Patulus 
Ploesoma Hudsoni 
Ploesoma Truncata 
Polyarthra Sp. 
Synchaeta Sp. 
Trichocerca Sp. 
Trichotria Sp. 

Total 

Auo 1985 Noy 1985 
Tennessee River Mile 

496.5 506.6 518.0 527.4 528.0 529.5 532.1 496.5 506.6 518.0 527.4 528.0 529.5 532.1 

1159 
242 

o 
o 
o 
o 

687 
41630 

1 

o 
o 
o 

169 
1273 

o 
128 
113 

1814 
193 

o 
65 
o 

1756 
4612 
1707 
775 

o 

o 
o 
o 
o 
o 

23 
199 
33 
11 
o 
o 
o 

21 
o 

42 
85 

348 
395 

o 
o 

11 

o 
504 

1425 

35 
361 

o 

103 
34 
o 
o 

21 
o 

117 

o 
21 
o 
o 
o 

21 
232 

o 
21 

104 
1575 

o 
o 

21 
o 

762 
3587 

273 
829 

o 

o 
o 
o 
o 
o 

57 
o 

51 
o 
o 
o 
o 
1 

153 
57 

164 
51 

6493 
176 

o 
o 
o 

1904 
2930 

57 
200 

o 

71 
o 
o 
o 
o 

113 

o 
o 
o 
o 
o 
o 

72 

o 
o 

256 1553 
o 0 
o 0 
o 0 
o 0 

361 254 
247 0 
266 309 

o 85 
o 0 
o 0 
o 0 

77 
o 
o 

323 
115 

o 
149 161 153 
149 0 185 

8802 13235 10203 
1 0 50 
o 0 0 

44 0 161 
o 0 0 

2269 3550 4494 
3242 20232 10100 

o 0 312 
478 3179 1619 
000 

70191 4981 10598 16445 18669 45466 38521 

14 
o 
o 
o 
o 

30 
4 

180 
o 
o 
o 
o 
o 
o 
o 
6 
o 

2007 
o 

20 
5 
o 

28 
115 

962 
86 
o 

o 
o 
o 
o 
o 
7 

o 
o 
o 
o 
o 
o 
7 

o 
o 

14 

o 
2224 

o 
o 
o 
o 
o 

242 
o 
9 
o 

o 
o 
o 
o 

25 
114 

o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

256 
o 
o 
o 
o 
o 
o 

22 0 
o 0 
o 0 
o 0 
o 0 

6334 46192 
o 44 
o 0 
o 0 
o 0 
o 

140 
110 

812 
o 

o 
1942 

89 
3677 

o 

o 
o 
o 
o 
o 

64 
o 
o 

46 
o 
o 
o 
o 
o 
o 
o 
o 

33101 
78 
o 
o 
o 
o 

1151 

296 
5434 

o 

o 
74 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

215 
o 

82 
82 
o 
o 
o 

o 0 
o 103 
o 0 

74 115 

o 0 
56515 69531 

o 0 
76 0 
o 0 
o 0 
o 

615 
o 

6201 
o 

140 
3468 
486 

17856 
o 

3598 2526 7668 52200 40380 63852 92486 

"No sample taken or sample not acceptable due to malfunctioning equipment or mishandling. 
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Appendix 5-J. Zooplankton Diversity Index Values During Preoperational Monitoring Periods,

Watts Bar Nuclear Plant

Tennessee River Mile
496.5 506.6 518.0 527.4 528.0 529.5 532.1

No. No. No. No. No. No. No.
Date Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar

.1

Feb 1973

May 1973

Aug 1973

Nov 1973

Feb 1974

May 1974

Aug 1974

Nov 1974

Feb 1975

May 1975

Aug 1975

12 0.34

27 2.17

24 2.59

25 2.45

20 2.21

39 2.42

23 3.11

22 2.44

22 2.16

29 1.46

34 3.61

15 1.58 17 1.32 15 1.67

25 0.96 22 1.87 21 2.08

31 2.64 25 2.85 32 2.77

20 1.90 23 2.20 21 2.03

24 2.29 21 2.29 19 2.43

19 1.10 18 1.83 22 1.73

14 2.65 20 2.63 18 3.05

18 1.81 19 1.73 24 1.79

21 2.10 17 1.89 17 2.25

29 1.47 28 1.47 28 1.23

24 2.85 26 2.97 28 3.09

23 2.44 20 2.29 27 2.47

16

26

26

23

25

22

20

24

15

24

27

1.83 14 1.79 15

2.14 23 2.17 27

2.83 24 3.36 31

2.19 22 2.41 28

2.29 20 2.12 26

1.68 20 1.41 21

2.96 18 3.06 24

1.68 29 2.15 24

2.28 21 2.19 21

2.79 26 1.36 26

3.04 26 2.85 26

1.99

2.38

3.31

2.54

2.07

2.12

3.00

2.31

2.16

1.80

2.82

Nov 1975 35 3.25 26 2.53 23 2.39 26 2.17

~ 
.~. 

'.J 

Appendix 5-J. Zooplankton Diversity Index Values During Preoperational Monitoring Periods, 
Watts Bar Nuclear Plant 

Tennessee River Mile 
496.5 506.6 518.0 527.4 528.0 529.5 532.1 

No. No. No. No. No. No. No. 
Date Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar 

Feb 1973 12 0.34 15 1.58 17 1.32 15 1.67 16 1.83 14 1. 79 15 1.99 

May 1973 27 2.17 25 0.96 22 1.87 21 2.08 26 2.14 23 2.17 27 2.38 

Aug 1973 24 2.59 31 2.64 25 2.85 32 2.77 26 2.83 24 3.36 31 3.31 

Nov 1973 25 2.45 20 1.90 23 2.20 21 2.03 23 2.19 22 2.41 28 2.54 

Feb 1974 20 2.21 24 2.29 21 2.29 19 2.43 25 2.29 20 2.12 26 2.07 

May 1974 39 2.42 19 1.10 18 1.83 22 1. 73 22 1.68 20 1.41 21 2.12 

Aug 1914 23 3.11 14 2.65 20 2.63 18 3.05 20 2.96 18 3.06 24 3.00 

Nov 1974 22 2.44 18 1.81 19 1. 73 24 1. 79 24 1.68 29 2.15 24 2.31 

Feb 1975 22 2.16 21 2.10 17 1.89 17 2.25 15 2.28 21 2.19 21 2.16 

May 1975 29 1.46 29 1.47 28 1.47 28 1.23 24 2.79 26 1.36 26 1.80 

Aug 1975 34 3.61 24 2.85 26 2.97 28 3.09 27 3.04 26 2.85 26 2.82 

Nov 1915 35 3.25 23 2.44 20 2.29 27 2.47 26 2.53 23 2.39 26 2.17 



Appendix 5-J. (Continued)

Tennessee River Mile
496.5 506.6 518.0 527.4 528.0 529.5 532.1

No. No. No. No. No. No. No.
Date Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar

0,

Feb 1976

May 1976

Aug 1976

Nov 1976

Feb 1977

May 1977

Aug 1977

Nov 1977

May 1982

Aug 1982

Nov 1982

21

33

33

28

17

35

33

31

28

37

21

1.52

1.89

3.49

2.06

1.75

2.80

3.07

2.00

2.30

3.23

1.18

* * * * *

26

24

22

19

29

26

22

19

39

18

0.89

2.79

1.90

1.67

2.40

3.26

1.56

0.84

3.01

0.87

23

28

24

20

26

30

27

22

35

25

2.06

2.75

2.03

1.75

2.90

2.99

1.78

1.87

2.90

2.28

25

31

23

21

27

26

23

19

37

27

1.79

2.55

1.85

1.69

2.99

3.24

1.85

2.44

3.00

2.40

24

28

29

18

25

30

29

16

31

25

1.85

2.23

1.85

1.68

3.06

3.32

1.58

2.30

3.23

2.46

26

27

32

19

24

28

25

23

30

28

1.87

2.72

2.14

1.71

2.84

3.07

2.75

2.81

2.94

2.52

31

26

32

22

28

29

27

23

34

27

2.40

3.10

2.01

1.73

3.18

2.63

2.42

2.60

3.22

2.55

*

Appendix 5-J. (Continued) 

Tennessee River Mile 
496.5 506.6 518.0 527.4 528.0 529.5 532.1 

No. No. No. No. No. No. No. 
Date Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar 

Feb 1976 21 1.52 * * * * * * 
May 1976 33 1.89 26 0.89 23 2.06 25 1.79 24 1.85 26 1.87 31 2.40 

Aug 1976 33 3.49 24 2.79 28 2.75 31 2.55 28 2.23 27 2.72 26 3.10 

GJ 
Nov 1976 28 2.06 22 1.90 24 2.03 23 1.85 29 1.85 32 2.14 32 2.01 

c 
C» 

Feb 1977 17 1. 75 19 1.67 20 1. 75 21 1.69 18 1.68 19 1.71 22 1. 73 

May 1977 35 2.80 29 2.40 26 2.90 27 2.99 25 3.06 24 2.84 28 3.18 

Aug 1977 33 3.07 26 3.26 30 2.99 26 3.24 30 3.32 28 3.07 29 2.63 

Nov 1977 31 2.00 22 1.56 27 1. 78 23 1.85 29 1.58 25 2.75 27 2.42 

May 1982 28 2.30 19 0.84 22 1.87 19 2.44 16 2.30 23 2.81 23 2.60 

Aug 1982 37 3.23 39 3.01 35 2.90 37 3.00 31 3.23 30 2.94 34 3.22 

Nov 1982 21 1.18 18 0.87 25 2.28 27 2.40 25 2.46 28 2.52 27 2.55 



Appendix 5-J. (Continued)

0

Tennessee River Mile
496.5 506.6 518.0 527.4 528.0 529.5 532.1

No. No. No. No. No. No. No.
Date Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar

Feb 1983 18 1.28 15 0.98 21 0.61 19 1.32 23 1.23 23 1.29 20 1.33

Jun 1983 33 2.57 29 2.51 33 3.04 30 2.27 28 2.74 31 2.44 37 2.69

Aug 1983 28 3.05 19 2.23 32 3.22 22 3.57 24 3.60 21 3.60 18 3.36

Nov 1983 21 0.71 16 0.68 25 1.62 29 2.20 31 2.32 35 2.54 35 2.62

Feb 1984 30 2.10 23 1.78 25 1.91 24 1.73 20 1.85 20 1.81 27 1.94

May 1984 34 2.60 28 2.00 23 1.83 28 2.03 30 2.02 29 2.01 33 1.87

Aug 1984 34 3.50 29 3.02 32 3.43 35 3.12 29 3.53 33 3.52 33 3.58

Nov 1984 28 1.74 20 0.77 19 0.90 20 1.17 24 1.21 23 1.12 25 1.42

Feb 1985 27 1.83 28 1.70 28 1.77 * * 27 2.20 34 2.44

May 1985 39 2.56 34 2.47 29 2.35 21 1.38 * 22 1.88 25 2.44

Aug 1985 39 2.93 35 2.95 33 2.96 34 3.22 30 3.02 27 2.86 33 3.50

Nov 1985 29 2.68 21 2.21 23 1.92 22 1.66 24 2.07 23 1.83 32 2.11

*No sample taken or sample not acceptable due to malfunctioning equipment or mishandling.

Appendix 5-J. (Continued) 

Tennessee River Mile 
496.5 506.6 518.0 527.4 528.0 529.5 532.1 

No. No. No. No. No. No. No. 
Date Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar Taxa DBar 

Feb 1983 18 1.28 15 0.98 21 0.61 19 1.32 23 1.23 23 1.29 20 1.33 

Jun 1983 33 2.57 29 2.51 33 3.04 30 2.27 28 2.74 31 2.44 37 2.69 

Aug 1983 28 3.05 19 2.23 32 3.22 22 3.57 24 3.60 21 3.60 18 3.36 

Nov 1983 21 0.71 16 0.68 25 1.62 29 2.20 31 2.32 35 2.54 35 2.62 

Co) Feb 1984 30 2.10 23 1. 78 25 1. 91 24 1. 73 20 1.85 20 1.81 27 1.94 
0 
(,J May 1984 34 2.60 28 2.00 23 1.83 28 2.03 30 2.02 29 2.01 33 1.87 

Aug 1984 34 3.50 29 3.02 32 3.43 35 3.12 29 3.53 33 3.52 33 3.58 

Nov 1984 28 1. 74 20 0.77 19 0.90 20 1.17 24 1.21 23 1.12 25 1.42 

Feb 1985 27 1.83 28 1. 70 28 1.77 'if '" 27 2.20 34 2.44 

May 1985 39 2.56 34 2.47 29 2.35 21 1.38 '" 22 1.88 25 2.44 

Aug 1985 39 2.93 35 2.95 33 2.96 34 3.22 30 3.02 27 2.86 33 3.50 

Nov 1985 29 2.68 21 2.21 23 1.92 22 1.66 24 2.07 23 1.83 32 2.11 

*No sample taken or sample not acceptable due to malfunctioning equipment or mishandling. 
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Appendix 5-K. Similarity of Zooplankton Community Structure during Preoperational

Monitoring Based on Sorensen's Quotient of Similarity and Percent

Similarity Index, Watts Bar Nuclear Plant

SORENSENS QUOTIENT OF
FEB 1973

SIMILARITY MATRIX

2 3 4 5 6 7

1
2
3
4
5
6
7

100.00
66.67
72.22
76.47
74.29
77.42
72.73

100.00
82.05
75.68
73.68
76.47
83.33

100.00
80.00
87.80
75.68
87.18

100.00
76.92
74.29
81.08

100.00

77.78
84.21

100.00

82.35 100.00

C,3

MAY 1983

1
2
3
4
5
6
7

100.00
83.87
89.66
87.72
87.10
91.53
88.89

2 3 4 5 6 7

100.00
89.29
83.64
76.67
84.21
81.97

100.00
94.12
85.71
94.34
91.23

100.00

87.27
92.31
85.71

100.00
91.23
88.52

100.00
93.10 100.00

* .t 0: =,, .

Appendix 5-K. Similarity of Zooplankton Community Structure during Preoperational 
Monitoring Based on Sorensen's Quotient of Similarity and Percent 
Similarity Index, Watts Bar Nuclear Plant 

SORENSENS QUOTIENT OF SIMILARITY MATRIX 
FEB 1973 

1 2 3 4 5 6 7 
100.00 

2 66.67 100.00 
3 72.22 82.05 100.00 
4 76.47 75.68 80.00 100.00 
5 74.29 73.68 87.80 76.92 100.00 
6 77.42 76.47 75.68 74.29 71.78 100.00 
7 72.73 83.33 87.18 81.08 84.21 82.35 100.00 

(...) 

~ 
MAY 1983 ~ 

1 2 3 4 5 6 7 
1 100.00 
2 83.87 100.00 
3 89.66 89.29 100.00 
4 87.72 83.64 94.12 100.00 
5 87.10 76.67 85.71 87.27 100.00 
6 91.53 84.21 94.34 92.31 91.23 100.00 
7 88.89 81.97 91.23 85.71 88.52 93.10 100.00 

... ! I: ti{· 



Appendix 5-K. (Continued)

SORENSENS QUOTIENT OF SIMILARITY MATRIX
AUG 1973

1
2
3
4
5
6
7

100.00
77.61
80.00
81.82
81.97
81.36
75.76

2 3 4 5 6 7

100.00
75.36
77.33
80.00
76.47
85.33

100.00
88.24

88.89

91.80

85.29

100.00
89.86
83.58
83.78

100.0093.55
86.96

100.00
89.55

100.00

C43

NOV 1973

1 100.00
2 71.70
3 77.19
4 72.73
5 73.68

6 72.73
7 72.13

2 3 4 5 6 7

100.00
84.62
84.00
80.77
88.00
78.57

100.00
85.19
82.14
85.19
76.67

100.00
88.89
88.46
82.76

100.0085.19
86.67

100.00
82.76

100.00

FEB 1974

1
2
3
4
5
6
7

100.00
83.02
88.00
83.33
77.78
85.71
80.00

2 3 4 5 6 7

100.00
83.02
74.51
84.21
80.77
82.76

100.00
83.33
77.78
81.63
76.36

100.00
76.92
89.36
83.02

100.0086.79
81.36

100.0081.48
100.00

Append i x 5-1<- (Continued) 

SORENSENS QUOTIENT Of SIMILARITY MATRIX 
AUG 1973 

1 2 3 4 5 6 7 
100.00 

2 77 .61 100.00 
3 80.00 75.36 100.00 
4 81.82 77 .33 88.24 100.00 
5 81.97 80.00 88.89 89.8& 100.00 
() 81.36 76.47 91.80 83.58 93.55 100.00 
7 15.76 85.33 85.29 83.78 86.96 89.55 100.00 

NOV 1973 

Cj..) 
1 2 3 4 6 .... 5 7 

~J 1 100.00 
2 71. 70 100.00 
3 77 .19 84.62 100.00 
4 72.73 84.00 85.19 100.00 
5 73.68 80.77 82.14 88.89 100.00 
6 72.73 88.00 . 85.19 88.46 85.19 100.00 
7 72. \3 18.51 16.67 82.76 86.67 82.16 100.00 

fEB 1974 

1 2 3 4 5 6 7 
1 100.00 
2 83.02 100.00 
3 88.00 83 •. 02 100.00 
4 83.33 74.51 83.33 100.00 
5 77.78 84.21 77.78 76~92 100.00 
6 85.7) 80.77 81.63 89.36 86.79 100.00 
7 80.00 82.76 76.36 83.02 81.36 81.48 100.00 



Appendix 5-K. (Continued)

SORENSENS QUOTIENT OF
MAY 1974

SIMILARITY MATRIX

2 3 4 5 6 7

2
3
4
5
6
7

100.00
62.69
55.38
62.86
62.86
61.76
60.87

100.00
81.82
89.80
81.63
85.11
87.50

100.00

85.11
80.85
84.44
82.61

100.00
84.62
92.00

90.20

100.00
84.00

90.20
100.00
89.80 100.00

AUG 1974

C4 1

1-' 21
2

3
4
5
6
7

100.00

65.12
77.55
68.09
72.00
70.83
77.78

2 3 4 5

100.00
75.00
73.68
73.17
82.05
66.67

100.00

81.82
80.85
84.44
74.51

6 7

100.00
80.00 100.00

100.00
80.00
79.07
73.47

100.00

86.96
80.77

NOV 1974

1
2
3
4
5

6
7

100.00
69.57
76.60
67.92
67.92
75.86
81.48

2 3 4 5 6 7

100.00
78.05
68.09
72.34
65.38
66.67

100.00

70.83
70.83
75.47
73.47

100.00

88.89
77.97
72.73

100.00
84.75
76.36

100.00
83.33 100.00

Appendix 5-K. (Continued) 

SORENSENS QUOTIENT OF' SIMILARITY .MATRIX 
MAY 1974 

2 3 4 5 6 7 

1 100.00 
2 62.69 100.00 
3 55.38 81.82 100.00 
4 62.86 89.80 85.11 100.00 
5 62.86 81.63 80.85 84.62 100.00 
6 61.76 85.11 84.44 92.00 84.00 100.00 
7 60.87 87.50 82.61 90.20 90.20 89.80 100.00 

AUG 1974 

2 3 4 5 6 7 

c." 1 100.00 
j-4 2 65.12 100.00 ... 

3 77.55 75.00 100.00 
4 68.09 73.68 81.82 100.00 
5 72.00 73.17 80.85 80.00 100.00 
6 70.83 82.05 84.44 79.07 86.96 100.00 
7 77.78 66.67 74.51 73.47 80.77 80.00 100.00 

NOV 1974 

1 2 3 4 . 5 6 7 
1 100.00 
2 69.57 100.00 
3 76.60 78.05 100.00 
4 67.92 68.09 70.83 100.00 
5 67.92 72.34 70.83 88.89 100.00 
6 75.86 65.38 75.47 77 .97 84.75 100.00 
7 81.48 66.67 73.47 72.73 76 .. 36 83.33 100.00 



Appendix 5-K. (Continued)

SORENSENS QUOTIENT OF
FEB 1975

1

SIMILARITY MATRIX

2 3 4 5 6 7

1
2

3
4
5
6
7

100.00
81.63
80.00
75.56
65.12
73.47
73.47

100.00
86.36
86.36
71.43
79.17
83.33

100.00
85.00
73.68
81.82
77.27

100.00
78.95
86.36
77.27

100.0066.67
71.43

100.00
83.33

100.00

MAY 1975

C.)
1
2
3
4
5
6
7

100.00
80.60
75.00
78.13
80.00
77.42
80.65

2 3 4 5 6 7

100.00
77.61
74.63
79.37
83.08
80.00

100.00
81.25
86.67
87.10
80.65

100.00
90.00
80.65
83.87

100.0086.21
89.66 100.0080.00

100.00

AUG 1975

2

3
4
5
6
7

1
100.00
73.53
78.26
80.56
76.06
74.29
81. 16

2 3 4 5 6 7

100.00
84.75
87.10
85.25
80.00
84.75

100.00
85.71
83.87
81.97
83.33

100.00
89.23
90.63
95.24

100.00
88.89
90.32

100.0088.52
100.00

Appendix 5-K. (Continued) 

SORENSENS QUOTIENT Of SIMILARITY MATRIX 
fEB 1975 

1 2 3 4 5 6 7 
1 100.00 
2 81.63 100.00 
3 80.00 86.36 100.00 
4 75.56 86.36 85.00 100.00 
5 65.12 71.43 73.68 78.95 100.00 
6 73.47 79.17 81.82 86.36 66.67 100.00 
7 73.47 83.33 17.27 77.27 71.43 83.33 100.00 

HAY 1975 

1 2 3 4 5 6 7 

(.) 1 100.00 
~ 2 80.60 100.00 
,;:. 3 75.00 77 .61 100.00 

4 78.13 74.63 81.25 100.00 
5 80.00 79.37 86.67 90.00 100.00 
6 77 .42 83.08 87.10 80.65 86.21 100.00 
7 80.65 80.00 80.65 83.87 89.66 80.00 100.00 

AUG 1975 

1 2 3 4 5 6 1 
1 100.00 
2 73.53 100.00 
3 78.26 84.75 100.00 
4 80.56 87.10 85.71 100.00 
5 76.06 85.25 83.87 89.23 100.00 
6 74.29 80.00 81.97 90.63 88.89 100.00 
7 81.16 84.75 83.33 95.24 90.32 aa.52 100.00 



Appendix 5-K. (Continued)

SORENSENS QUOTIENT OF

NOV 1975

1

SIMILARITY MATRIX

2 3 4 5 6 7

1
2
3
4
5
6
7

100.00
70.59

71.88

76.06

74.29

73.53

67.61

100.00

81.48
81.97
83.33
82.76
81.97

100.00

87.72
85.71
88.89
80.70

100.00
88.89
88.52
81.25

100.00
93.33
88.89

100.00
91.80 100.00

HI-

FEB 1976*

1 100.00

MAY 1976

1
2
3
4
5
6
7

1

100.00
81.16
76.92
80.60
77.61
73.53
76.71

2 3 4 5 6 7

100.00
75.86
83.33
83.33
75.41
69.70

100.00

89.29
85.71
80.70
74.19

100.00
86.21
81.36
78.13

100.00
84.75

75.00
100.00
80.00 100.00

Appendhc 5-K. (Continued) 

SORENSENS QUOTIENT Of SIMILARITY MATRIX 
NOV 1975 

2 3 4 5 6 7 

1 100.00 
2 70.59 100.00 
3 71.88 81 • .48 100.00 
4 76.06 81.97 87.12 100.00 
5 74.29 83.33 85.71 88.89 100.00 
6 73.53 82.76 88.89 88.52 93.33 100.00 
7 67.61 81.97 80.70 81.25 88.89 91.80 100.00 

fEB 1976" 

1 

t;.J 100.00 
~ 
c,,1 

MAY 1976 

2 3 4 5 6 7 
I 100.00 
2 81.16 100.00 
3 76.92 75.86 100.00 
4 80.60 83.33 89.29 100.00 
5 77.61 83.33 85.71 86.21 100.00 
6 73.53 75.41 80.70 81.36 84.75 100.00 
7 76.71 69.70 74.19 78.13 75.00 80.00 100.00 



Appendix 5-K. (Continued)

SORENSENS QUOTIENT OF
AUG 1976

1

SIMILARITY MATRIX

2 3 4 5 6 7
1
2
3
4
5
6
7

100.00

81.25
80.00
82.19
82.86
85.29
83.58

100.00
86.67
82.54
83.33
86.21
87.72

100.00
86.96
84.85
87.50
92.06

100.00
86.96
80.60
84.85

100.00
84.38
88.89

100.00
88.52 100.00

NOV 1976

c.3

I
2
3
4
5
6
7

100.00
61.02
66.67
64.41
69.70
63.77
67.65

2 3 4 5 6 7

100.00

73.68
71.43
69.84
69.70
67.69

100.00
87.72
81.25
83.58
84.85

100.00
85.71
84.85
83.08

100.00
79.45
80.56

100.00
85.33 100.00

FEB 1977

1
2
3
4
5
6
7

100.00
65.12
54.55
53.33
55.81
55.81
56.52

2 3 4 5 6 7

100.00
76.60
75.00
73.91
69.57
77.55

100.00
77.55
76.60
76.60
68.00

100.00
87.50
87.50
74.51

100.00
86.96
77.55

100.00
77.55 100.00

Appendix 5-1<- (Continued) 

SORENSENS QUOTIENT OF SIMILARITY MATRIX 
AUG 1976 

2 3 4 6 7 
1 100.00 
2 81.25 100.00 
3 80.00 86.67 100.00 
4 82.19 62.54 66.96 100.00 
5 82.66 83.33 64.85 86.96 100.00 
6 85.29 86.21 87.50 80.60 84.38 100.00 
7 83.58 87.72 92.06 84.85 88.89 88.52 100.00 

NOV 1976 

2 3 4 5 6 7 

1 100.00 
~ 2 61.02 100.00 ... 3 66.67 73.68 100.00 
0 

4 64.41 71.43 87.72 100.00 
5 69.70 69.84 81.25 85.71 100.00 
6 63.77 69.70 83.56 84.85 79.45 100.00 
7 67.65 67.69 84.85 83.08 80.56 85.33 100.00 

FEB 1977 

1 2 3 4 5 6 7 
100.00 

2 65.12 100.00 
3 54.55 76.60 100.00 
4 53.33 75.00 77.55 100.00 

5 55.81 73.91 76.60 87.50 100.00 
6 55.81 69.57 76.60 B7.50 86.96 100.00 
7 56.52 77.55 68.00 74.51 77.55 77.55 100.00 



Appendix 5-K. (Continued)

SORENSENS QUOTIENT OF
MAY 1977

SIMILARITY MATRIX

1
2
3
4
S
6
7

100.00
75.68
68.57
77.78
71.43
75.36
71.23

2 3 4 5 6 7

100.00
87.10
87.50
87.10
85.25
86.15

100.00
86.67
93.10
87.72
81.97

100.00
90.00
91.53
88.89

100.00
91.23
85.25

100.00
90.00 100.00

AUG 1977

1 100.00

2 84.06
3 76.71
4 84.06
5 79.45
6 78.87
7 77.78

2 3 4 5 6 7

100.00
81.82
87.10
84.85
81.25
83.08

100.00
87.88
91.43
88.24
89.86

100.00
90.91
90.63
86.15

100.00
85.29
86.96

100.00
89.55 100.00

NOV 1977

1
2
3
4
5
6
7

100.00

75.41
74.63
75.41
76.47
79.37
72.73

2 3 4. 5 6 7

100.00
90.00
85.19
85.25
85.71
71.19

100.00
80.00
83.58
80.65
67.69

100.00
81.97

85.71

71.19

100.00
85.71
78.79

100.00
75.41 100.00

Appendix 5-K. (Continued) 

SORENSENS QUOTIENT OF SIMILARITY MATRIX 
MAY 1977 

1 2 3 4 5 6 7 
1 100.00 
2 75.66 100.00 
3 68.57 87.10 100.00 
4 77.78 87.50 86.67 100.00 
5 71.43 67.10 93.10 90.00 100.00 
6 75.36 85.25 81.72 91.53 91.23 100.00 
7 11.23 86.15 81.97 88.89 85.25 90.00 100.00 

AUG 1977 

1 2 3 5 6 7 
100.00 

~ 2 84.06 100.00 
I-" 
-J 3 76.71 81.82 100.00 

4 84.06 67.10 87.88 100.00 
5 79.45 84.85 91.43 90.91 100.00 
6 78.87 61.25 86.24 90.63 65.29 100.00 
7 71.78 83.08 89.86 86.15 86.96 89.55 100.00 

NOV 1977 

1 2 3 4" 5 6 1 
1 100.00 
2 75.41 100.00 
3 74.63 90.00 100.00 
4 75.41 65.19 80.00 100.00 
5 76.47 85.25 83.58 81.97 100.00 
6 79.37 85.71 80.65 85.71 85.71 100.00 
7 72.13 71. 19 67.69 71.19 78.79 75.41 100.00 



Appendix 5-K. (Continued)

SORENSENS QUOTIENT OF
MAY 1982

SIMILARITY MATRIX

2 3 4 5 6 7
1
2
3
4
5
6
7

100.00
77.78

82.14
75.47

74.51

80.70

77.19

100.00

79.17
84.44
79.07
85.71
77.55

100.00
80.85
75.56
78.43
74.51

100.00
71.43
83.33
79.17

100.00
73.91
78.26

100.00
88.46 100.00

AUG 1982

2 3 4 5 6 7
1
2
3
4
5
6
7

100.00

85.71

80.95

80.95
86.84

76.32
85.00

100.00
74.42
76.74
82.05
71.79
82.93

100.00

81.40
79.49
84.62
85.37

co

100.00

84.62
76.92
92.68

100.00

85.71
86.49

100.00
78.38 100.00

NOV 1982

2 3 4 5 6 7
1

2
3
4

5
6
7

100.00
73.91
65.38
66.67
60.38
65.45
70.37

100.00
64.00
73.08
66.67
67.92
65.38

100.00
75.86
66.67
77.97
79.31

100.00

74.58
81.97
83.33

100.00
80.00
74.58

100.00
88.52 100.00

Appendix 5-K. (Conti nued) 

SORENSENS QUOTIENT OF SIMILARITY MATRIX 
MAY 1982 

2 3 4 5 6 7 
1 100.00 
2 77.78 100.00 
3 82.14 79.17 100.00 
4 75.47 84.44 80.85 100.00 
5 74.51 79.07 75.56 71.43 100.\)0 
6 80.70 85.71 78.43 83.33 73.91 100.00 
7 77 .19 77 .55 74.51 79.17 78.26 88.46 100.00 

AUG 1982 

1 2 3 4 5 6 7 
100.00 

2 85.71 100.00 
3 80.95 74.42 100.00 

c.: 4 80.95 76.74 81.40 100.00 ... 
5 86.84 82.05 79.49 84.62 100.00 

CO 
6 76.32 71.79 84.62 76.92 85.71 100.00 
7 85.00 82.93 85.37 92.68 86.49 78.38 100.00 

NOV 1982 

1 2 3 4 5 6 7 
1 100.00 
2 73.91 100.00 
3 65.38 64.00 100.00 
4 66.67 73.08 75.86 100.00 

5 60.38 66.67 66.67 74.58 100.00 
6 65.45 67.92 77 .97 81.97 80.00 100.00 
7 70.37 65.38 79.31 83.33 74.58 88.52 100.00 



Appendix 5-K. (Continued)

SORENSENS QUOTIENT OF
FEB 1983

SIMILARITY MATRIX

1
2
3
4
5
6
7

100.00
58.54
66.67
68.18
59.57
66.67
66.67

2 3 4 5 6 7

100.00
68.18
79.07
69.57
59.57
59.09

100.00
76.60
68.00
58.82
62.50

100.00
69.39
64.00
51.06

100.00
67.92
60.00

100.00
62.75 100.00

JUN 1983

1
2
3
4
5
6
7

100.00
80.00
72.97
76.06
81.16
79.45
71.79

2 3 4 5 6 7

100.00
80.00
83.58
86.15
81.16
78.38

100.00
81.69
78.26
76.71
74.36

100.00
81.82
77.14
74.67

100.00
82.35
76.71

100.00
75.32 100.00

AUG 1983

1
2
3
4
5
6

100.00
69.09
74.63
71.43
65.52
71.43

'2 3 4 5 6 7

100.00
66.67
77.55
78.43
81.63

100.00
68.85
69.84
65.57

100.00
84.62
88.00
73.91

100.00
73.08 100.00

7 73.08 75.56 63.16 75.00 73.91 100.00

I 

Appendix 5-K. (Continued) 

SORENSENS QUOTIENT Of SIMILARITY MATRIX 
fEB 1983 

2 3 4 5 6 7 

100.00 
2 58.54 100.00 
3 66.6.7 68.18 100.00 
4 68.18 79.07 76.60 100.00 
5 59.57 69.57 66.00 69.39 100.00 
6 66.67 59.57 58.82 64.00 61.92 100.00 

7 66.67 59.09 62.50 51.06 60.00 62.75 100.00 

JUN 1983 

1 2 3 4 5 6 7 

1 100.00 
Q 2 80.00 100.00 
~ 3 12.97 80.00 100.00 
<.) 

4 76.06 83.58 81.69 100.00 
5 61.16 86.15 78.26 81.82 100.00 

6 79.45 81.16 76.71 77.14 82.35 100.00 
7 71.79 78.38 14.36 74.67 76.71 75.32 100.00 

AUG 1983 

1 2 3 4 5 6 7 

100.00 
2 69.09 100.00 
3 74.63 66.67 100.00 
4 71.43 77.55 68.85 100.00 
5 65.52 78.43 69.84 84.62 100.00 

6 71.43 81.63 65.57 88.00 73.08 100.00 
7 73.08 75.56 63.16 73.91 75.00 73.91 100.00 



Appendix 5-K. (Continued)

SORENSENS QUOTIENT OF
NOV 1983

1

SIMILARITY MATRIX

2 3 4 5 6 7
1
2
3
4
5
6
7

100.00
77.27

74.07

77.97
75.41

67.69

67.69

100.00

75.00
67.92
65.45
64.41
57.63

100.00
76.19
76.92
72.46
69.57

100.00
80.00
78.38
72.97

100.00

78.95
78.95

100.00
82.50 100.00

FEB 1984

Wo
l'

1
2
3
4
5
6
7

100.00
78.69
75.00
73.02
65.52
55.17
72.73

2 3 4 5 6

100.00
80.00
66.67
73.47
61.22
63.16

7

100.00

63.16
61.54
61.54
73.33

100.00
70.59
62.75
67.80

100.00
73.91
66.67

100.00
62.96 100.00

MAY 1984

1

2
3
4
5
6
7

100.00

88.24
76.19
81.16
78.26
74.29
78.38

2 3 4 5 6 7

100.00
84.21
82.54
79.37
75.00
85.29

100.00
68.97
82.76
71.19
79.37

100.00
78.13
83.08
84.06

100.00
73.85
84.06

100.00
80.00 100.00

Appendix 5-K. (Continued) 

SORENSENS QUOTIENT or SIMILARITY MATRIX 
NOV 1983 

1 2 3 4 5 6 7 
1 100.00 
2 77.27 100.00 
3 74.07 75.00 100.00 
4 77.97 67.92 76.19 100.00 
5. 75.41 65.45 76.92 80.00 100.00 
6 67.69 64.41 72.46 78.38 78.95 100.00 
7 67.69 57.63 69.51 72.97 78.95 82.50 100.00 

fEB 1984 

1 2 3 4 5 6 7 
1 100.00 
2 78.69 100.00 

G.J 3 75.00 BO.OO 100.00 
fIJ 4 73.02 66.67 63.16 100.00 
0 5 65.52 13.47 61.54 70.59 100.00 

6 55.17 61.22 61.54 62.75 73.91 100.00 
7 72.73 63.16 73.33 61.80 66.67 62.96 100.00 

HAY 1984 

1 2 3 4 5 6 7 

1 100.00 
2 88.24 100.00 
3 76.19 84.21 100.00 
4 81.16 82.54 68.97 100.00 
5 78.26 79.37 82.76 7B.13 100.00 
6 74.29 75.00 71.19 83.0B 73.85 100.00 
7 78.3B 85.29 79.37 84.06 84.06 80.00 100.00 



Appendix 5-K. (Continued)

SORENSENS QUOTIENT OF
AUG 1984

SIMILARITY MATRIX

1
2
3
4
5
6
7

100.00
83.33
80.00
82.05
77.78
80.00
77.33

2 3 4 5 6 7

100.00
87.32
81.08
85.29
84.51
81.69

100.00
88.31
81.69
86.49
78.38

100.00
81.08
85.71
77.92

100.00
84.51
87.32

100.00
83.78 100.00

NOV 1984

C3

1

2
3
4
5
6
7

100.00
70.37

61.82
66.67
67.80
61.02
70.00

2 3 4 5 6 7

100.00
72.34
78.26
66.67
70.59
69.23

100.00

72.34
76.92
73.08
71.70

100.00
78.43
70.59
69.23

10D.00
71.43
73.68

100.00
73.68 100.00

FEB 1985*

2

3
6
7

100.00
79.37
83.87
75.41
72.46

2 3 6

100.00
76.19
74.19
77.14

7

100.00

100.00
81.97
78.26

100.00
79.41

Appendix 5-K. (Continued) 

SORENSENS QUOTIENT OF SIMILARITY MATRIX 
AUG 1984 

1 2 3 4 5 6 7 

100.00 
2 83.33 100.00 
3 80.00 81.32 100.00 
4 82.05 81.08 88.31 100.00 
5 77.78 85.29 81.69 8L08 100.00 
6 80.00 84.51 86.49 85.71 84.51 100.00 
1 77 .33 81.69 78.38 77.92 81.32 83.78 100.00 

NOV 1984 

CJ 1 2 3 4 5 6 1 
l-) 

1 100.00 .... 
2 70.37 100.00 
3 61.82 12.34 100.00 
4 66.67 18.26 72.34 100.00 
5 61.80 66.61 16.92 78.43 100.00 
6 61.02 70.59 13.08 10.59 11.43 100.00 
1 70.00 69.23 11.70 69.23 73.68 13.68 100.00 

fEB 1985" 

1 2 3 6 7 
1 100.00 
2 79.37 100.00 
3 83.87 16.19 100.00 
6 75.41 74.19 81.97 100.00 
1 72.46 17.14 18.26· 79.41 100.00 



Appendix 5-K. (Continued)

SORENSENS QUOTIENT OF
MAY 1985'

1

SIMILARITY MATRIX

2 3 4 6
I
2
3
4
6
7

100.00
82.93
73.68
58.82
60.87
63.89

100.00
82.86
61.29
66.67
66.67

100.00
71.43
66.67
76.67

7

100.00

100.00

77.55
80.77

100.00
71.70

AUG 1985

2
3
4
5
6
7

100.00
83.95
87.18
81.48
82.67
80.56
86.08

2 3 4 5 6 7

100.00

82.67
84.62
77.78
81.16
81.58

100.00
74.67
78.26
81.82
82.19

100.00
83.33
78.26
86.84

100.00
82.54
88.57

100.00
83.58 100.00

NOV 1985

1
2
3
4
5
6
7

100.00
65.52
64.41
66.67
62.30
71.19
77.14

2 3 4 5 6 7

100.00
74.51
80.77
71.70
74.51
77.42

100.00
79.25
77.78
76.92
76.19

100.00
83.64
71.70
81.25

100.00
74.07
76.92

100.00
76.19 100.00

Appendix 5-K. (Continued) 

SORENSENS QUOTIENT Of SIMILARITY HATRIX 
HAY 1985" 

2 3 4 7 
100.00 

2 82.93 100.00 
3 73.68 82.86 100.00 
4 58.82 61.29 71.43 100.00 
6 60.87 66.67 66.67 77.55 100.00 
7 63.89 66.67 76.67 80.77 71.70 100.00 

AUG 1985 

1 2 3 4 5 6 7 
~ 
,~ 1 100.00 .... 
~J 2 83.95 100.00 

3 87.18 82.67 100.00 
4 81.48 84.62 74.67 100.00 
5 82.67 77.78 78.26 83.33 100.00 
6 80.56 81.16 81.82 78.26 82.54 100.00 
7 86.08 81.58 82.19 86.84 88.57 .83.58 100.00 

NOV 1985 

2 3 4 5 6 7 
1 100.00 
2 65.52 100.00 
3 64.41 74.51 100.00 
4 66.67 80.71 79.25 100.00 
5 62.30 71.70 77.78 83.64 100.00 

6 71. 19 74.51 76.92 71. 70 74.07 100.00 
7 77 .14 77.42 76.19 81.25 76.92 76.19 100.00 



Appendix 5-K. (Continued.)

PERCENT SIMILARITY MATRIX

FEB 1973

12 3 4 5 6 7

1 100.00
2 35.18 100.00
3 51.77 73.01 100.00

4 47.17 57.08 79.62 100.00
5 37.45 68.62 70.96 82.28 100.00

6 29.96 85.11 67.12 53.54 64.69 100.00

7 28.85 74.13 63.60 67.26 77.65 77.87 100.00

MAY 1973

1 2 3 4 5 6 7

1 100.00

2 62.44 100.00

3 64.50 79.28 100.00

4 56.61 62.80 77.75 100.00
5 35.69 40.54 54.92 67.59 100.00

6 43.24 49.37 65.91 71.33 82.85 100.00

7 32.09 33.16 45.83 53.94 77.83 74.42 100.00

AUG 1973

1 2 3 4 5 6 7

1 100.00

2 67.57 100.00

3 38.59 47.57 100.00
4 32.44 40.53 85.91 100.00

5 20.09 31.62 62.13 72.52 100.00

6 13.88 24.00 46.58 50.08 63.05 100.00
7 10.99 19.26 38.39 45.86 60.08 81.55 100.00

Appendix 5-K. (Continued.) 

PERCENT SIMILARITY MATRIX 
fEB 1973 

1 2 3 4 5 6 7 
100.00 

2 35.18 100.00 
3 51.77 73.01 100.00 
4 47.17 57.06 79.62 100.00 
5 37.45 68.62 70.96 82.28 100.00 
6 29.96 85.11 67.12 53.54 64.69 100.00 
7 28.85 74.13 63.60 67.26 77.65 17.87 100.00 

HAY 1973 

1 2 3 4 5 6 7 

C.,) 
1 100.00 

l'J 2 62.44 100.00 
..... 3 64.50 79.28 100.00 

4 56.61 62.60 77.75 100.00 
5 35.69 40.54 54.92 67.59 100.00 
6 43.24 49.37 65.91 71.33 82.85 100.00 
7 32.09 33.16 45.83 53.94 17.63 74.42 100.00 

AUG 1973 

1 2 3 4 5 6 7 
1 100.00 
2 67.57 100.00 
3 38.59 47.57 100.00 
4 32.44 40.53 85.91 100.00 
5 20.09 31.62 62.13 72.52 100.00 

6 13.88 24.00 46.58 50.08 63.05 100.00 
7 10.99 19.26 38.39 45.86 60.08 81.55 100.00 

'11 I 



Appendix S-K. (Continued.)

PERCENT SIMILARITY MATRIX
NOV 1973

1 2 3 4 5 6 7

1 100.00
2 78.80 100.00
3 67.98 79.82 100.00
4 39.30 44.72 54.70 100.00
5 25.10 27.71 37.60 71.33 100.00
6 16.86 18.83 26.00 52.28 73.78 100.00
7 9.55 10.16 14.29 .30.58 48.93 65.76 100.00

FEB 1974

1 2 3 4 5 6 7
1 100.00
2 87.22 100.00
3 77.46 79.46 100.00
4 87.56 87.58 69.90 100.00
5 83.80 93.35 83.74 83.19 100.00
6 84.02 86.63 87.19 76.28 91.45 100.00
7 90.76 87.20 75.62 86.74 86.53 82.85 100.00

MAY 1974

1 2 3 4 5 6 7

.1 100.00
2 50.16 100.00
3 25.15 47.30 100.00
4 56.35 66.10 32.32 100.00
5 40.81 40.12 16.84 64.08 100.00
6 41.68 54.64 24.93 77.47 77.37 100.00
7 43.46 30.56 12.64 51.47 81.82 63.36 100.00

Appendix 5-K. (Continued.) 

PERCENT SIMILARITY MATRIX 
NOV 1973 

2 3 4 5 6 7 
1 100.00 
2 78.80 100.00 
3 67.98 79.82 100.00 
4 39.30 44.72 54.70 100.00 
5 25.10 27.71 37.60 71.33 100.00 
6 16.86 18.83 26.00 52.28 73.78 100.00 
7 9.55 10.16 14.29 .30.58 48.93 65.16 100.00 

FEB 1974 

2 3 4 5 6 7 
c." 100.00 
~ 2 87.22 100.00 ... 3 77.46 79.46 100.00 

4 87.56 87.58 69.90 100.00 
5 83.80 93.35 83.74 83.19 100.00 
6 84.02 86.63 87.19 76.28 91.45 100.00 
7 90.76 87.20 75.62 . 86.74 86.53 82.85 100.00 

HAY 1974 

2 3 4 5 6 7 
. 1 100.00 
2 50.16 100.00 
3 25.15 47.30 100.00 
4 56.35 66.10 32.32 100.00 
5 40.81 40.12 16.84 64.08 100.00 
6 41.68 54.64 24.93 77.47 77.37 100.00 
7 43.46 30.56 12.64 51.47 81.82 63.36 100.00 



Appendix 5-K. (Continued.)

PERCENT SIMILARITY MATRIX
AUG 1974

1 2 3 4 5 6 7
1 100.00

2 57.79 100.00

3 54.04 55.47 100.00

4 45.06 47.62 62.46 100.00
5 33.58 36.80 53.79 77.52 100.00

6 36.45 41.07 55.81 83.15 78.71 100.00

7 16.96 14.41 24.87 44.24 53.41 50.55 100.00

NOV 1974

1 2 3 4 5 6 7
1 100.00

2 72.12 100.00
3 60.84 69.75 100.00

4 42.88 43.59 60.90 100.00
5 39.08 36.03 46.84 82.00 100.00
6 24.09 19.36 29.37 54.49 64.86 100.00
7 18.02 14.13 22.00 42.37 51.25 82.87 100.00

FEB 1975

1 2 3 4 5 6 7

1 100.00

2 75.40 100.00

3 64.41 86.51 100.00

4 85.54 78.66 68.75 100.00
5 58.16 74.50 72.38 66.11 100.00
6 66.05 80.30 80.58 74.99 84.49 100.00

7 73.94 73.88 66.73 82.21 80.97 81.37 100.00

Appendix 5-K. (Continued.) 

PERCENT SIMILARITY MATRIX 
AUG 1974 

1 2 3 4 5 6 7 

1 100.00 
2 57.79 100.00 
3 54.04 55.47 100.00 
4 45.06 47.62 62.46 100.00 
5 33.58 36.80 53.79 77.52 100.00 
6 36.45 41.07 55.Bl 83.15 78.71 100.00 
7 16.96 14.41 24.87 44.24 53.41 50.55 100.00 

NOV 1974 

CoJ 1 2 3 4 5 6 7 
N 100.00 
~, 

2 72.12 100.00 
3 60.84 69.75 100.00 
4 42.B8 43.59 60.90 100.00 
5 39.08 36.03 46.84 82.00 100.00 
6 24.09 19.36 29.37 54.49 64.86 100.00 
7 18.02 14.13 22.00 42.37 51.25 82.87 100.00 

FEB 1975 

2 3 5 6 7 

1 100.00 
2 75.40 100.00 
3 64.41 86.51 100.00 
4 65.54 78.66 68.75 100.00 
5 58.16 74.50 72.38 66.11 100.00 
6 66.05 80.30 80.58 74.99 84.49 100.00 
7 73.94 73.88 66.73 82.21 80.97 81.37 100.00 



Appendix 5-K. (Continued.)

PERCENT SIMILARITY MATRIX
KAY 1975

1 2 3 4 5 6 7
1 100.00

2 63.43 100.00
3 81.54 74.51 100.00
4 74.44 52.62 71.62 100.00

5 36.26 51.02 47.33 45.40 100.00
6 78.01 63.03 83.75 78.21 56.92 100.00

7 66.05 44.46 62.78 76.30 43.93 75.56 100.00

AUG 1975

2 3 4 5 6 7
1 100.00

2 60.90 100.00
cl 3 64.55 73.93 100.00

4 29.89 33.91 34.68 100.00
5 34.60 37.91 44.03 75.25 100.00

6 28.42 34.44 40.46 76.55 78.86 100.00

7 16.75 16.79 18.05 62.30 46.74 48.84 100.00

NOV 1975

1 2 3 4 5 6 7

1 100.00
2 47.04 100.00

3 51.13 69.01 100.00
4 34.53 20.61 34.42 100.00

5 26.34 15.50 26.95 82.27 100.00

6 21.07 11.95 21.10 66.94 81.53 100.00
7 17.77 9.35 16.02 59.52 70.01 78.44 100.00

Appendix 5-K. (Continued.) 

PERCENT SIMILARITY MATRIX 
MAY 1975 

2 3 4 5 6 7 
1 100.00 
2 63.43 100.00 
3 81.54 74.S1 100.00 
4 74.44 52.62 71.62 100.00 
5 36.26 51.02 47.33 45.40 100.00 
6 78.01 63.03 83.75 78.21 56.92 100.00 
7 66.05 44.46 62.78 76.30 43.93 75.56 100.00 

AUG 1975 

2 3 4 5 6 7 
1 100.00 

c." 2 60.90 100.00 
~:J 

3 64.55 73.93 100.00 C") 

4 29.89 33.91 34.68 100.00 
5 34.60 37.91 44.03 75.25 100.00 
6 28.42 34.44 40.46 76.55 78.86 100.00 
7 16.75 16.79 18.05 62.30 46.74 48.84 100.00 

NOV 1975 

2 3 4 5 6 7 
1 100.00 
2 47.04 100.00 
3 51. 13 69.01 100.00 
4 34.53 20.61 34.42 100.00 
5 26.34 15.50 26.95 82.27 100.00 
6 21.07 11.95 21. 10 66.94 81.53 100.00 
7 17.77 9.35 16.02 59.52 70.01 78.44 100.00 



Appendix 5-K. (Continued.)

PERCENT SIMILARITY MATRIX
FEB 1976*

100.00

MAY 1976

1 2 3 4 5 6 7
1 100.00

2 73.47 100.00
3 73.41 59.86 100.00
4 64.17 66.97 66.97 100.00
5 66.16 68.99 68.34 93.80 100.00
6 51.94 53.97 54.23 82.56 81.65 100.00
7 38.41 29.55 48.38 57.31 57.74 59.91 100.00

13

AUG 1976

1 2 3 4 5 6 7
1 100.00
2 67.85 100.00
3 36.86 52.92 100.00
4 18.78 27.05 58.90 100.00
5 22.37 32.10 68.30 85.84 100.00

6 41.98 61.91 74.92 42.90 51.86 100.00
7 24.18 33.20 70.22 70.61 70.43 55.73 100.00

Appendix 5-:K. (I;:ontinued.) 

PERCENT SIMILARITY MATRIX 
FEB 1976* 

100.00 

HAY 1976 

1 2 3 4 5 6 7 

1 100.00 
2 73.47 100.00 
3 73.41 59.86 100.00 
4 64.17 66.97 66.97 100.00 
5 66.16 68.99 68.34 93.BO 100.00 
6 51.94 53.97 54.23 82.56 81.65 100.00 

c." 7 38.41 29.55 48.38 57.31 57.74 59.91 100.00 
~J 
'\l 

AUG 1976 

1 2 3 4 5 6 7 
100.00 

2 67.85 100.00 
3 36.86 52.92 100.00 
4 18.78 27.05 58.90 100.00 
5 22.37 32. Ii) 68.30 85.84 100.00 
6 41.98 61.91 74.92 42.90 51.86 100.00 
7 24.18 33.20 70.22 70.61 70.43 55.73 100.00 



Appendix S-K. (Continued.)

PERCENT SIMILARITY MATRIX
NOV 1976

1 2 3 4 5 6 7
1 100.00

2 80.84 100.00
3 43.76 53.02 100.00

4 30.58 37.29 73.52 100.00

5 32.26 39.32 72.73 94.77 100.00
6 26.31 32.52 69.73 89.65 87.99 100.00
7 15.39 19.02 44.20 61.35 58.77 67.80 100.00

FEB 1977

1 2 3 4 5 6 7

1 100.00

Q 2 68.31 100.00
3 85.85 74.92 100.00
4 79.20 84.72 88.07 100.00
5 74.97 88.86 82.48 92.99 100.00

6 78.72 86.35 87.24 96.51 94.33 100.00

7 74.44 87.31 81.87 93.25 92.86 92.66 100.00

MAY 1977

1 2 3 4 5 6 7
1 100.00

2 55.24 100.00
3 71.21 61.85 100.00
4 53.45 26.00 45.64 100.00
5 79.93 46.77 75.33 64.50 100.00

6 50.04 24.81 43.26 84.63 57.63 100.00

7 46.41. 21.84 39.10 83.83 56.52 80.26 100.00



Appendix 5-K. (Continued.)

PERCENT SIMILARITY'KATRIX
AUG 1977

1 2 3 4 5 6 7

1 100.00
2 71.55 100.00
3 69.50 87.92 100.00
4 45.69 51.89 52.50 100.00
5 53.72 60.23 62.56 85.54 100.00
6 54.78 61.86 64.69 81.36 86.39 100.00
7 25.25 27.11 28.18 57.51 49.37 45.98 100.00

NOV 1977

1 2 3 4 5 6 7
1 100.00
2 41.16 100.00
3 32.22 81.85 100.00
4 18.37 55.46 67.07 100.00
5 17.71 52.97 66.11 90.21 100.00
6 4.97 17.68 23.19 39.30 41.30 100.00
7 4.04 14.47 19.13 32.52 34.37 71.56 100.00

MAY 1982

1 2 3 4 5 6 7
1 100.00

2 62.20 100.00
3 70.48 69.22 100.00
4 64.07 37.03 56.08 100.00
5 75.32 47.41 65.00 82.32 100.00
6 66.79 38.35 60.52 83.53 84.36 100.00
7 75.87 59.65 76.29 69.10 73.32 73.62 100.00

Appen d i x 5-1<- "(Continued. ) 

PERCENT SIMILARITY "MATRIX 
AUG 1977 

2 3 4 5 6 7 
1 100.00 
2 71.55 100.00 
3 69.50 87.92 100.00 
4 " 45.69 51.89 52.50 100.00 
5 53.72 60.23 62.56 85.54 100.00 
6 54.78 61.86 64.69 81.36 86.39 100.00 
7 25.25 27.11 28.18 57.51 49.37 45.98 100.00 

NOV 1977 

2 3 4 5 6 7 
1 100.00 

(..) 
2 41.16 100.00 N 

~ 3 32.22 81.85 100.00 
4 18.37 55.46 61.07 100.00 
5 17.71 52.97 66.11 90.21 100.00 
6 4.9.7 17.68 23.19 39.30 41.30 100.00 
7 4.04 14.41 19.13 32.52 34.37 71.56 100.00 

MAY 1982 

2 3 4 5 6 7 
1 100.00 
2 62.20 100.00 
3 70.48 69.22 100.00 
4 64.07 37.03 56.08 100.00 
5 75.32 47.41 65.00 82.32 100.00 
6 66.79 38.35 60.52 83.53 84.36 100.00 
7 " 75.87 59.65 76.29 69.10 73.32 73.62 100.00 



Appendix 5-K. (Continued.)

PERCENT SIMILARITY MATRIX

AUG 1982

12 3 4 5 6 7

1 100.00

2 48.09 100.00
3 73.37 57.98 100.00

4 42.13 20.00 39.01 100.00

5 55.77 30.22 55.73 72.62 100.00

6 50.68 28.13 53.30 75.37 84.66 100.00

7 55.50 28.60 52.95 73.24 86.06 85.28 100.00

NOV 1982

2 3 4 5 6 7

1 100.00

0 2 81.31 100.00
3 71.98 66.96 100.00
4 44.28 33.86 46.67 100.00

5 29.59 22.11 30.91 72.91 100.00

6 24.88 18.37 26.25 64.48 74.58 100.00

7 30.47 22.75 32.09. 66.46 79.23 83.60 100.00

FEB 1983

1 2 3 4 5 6 7

1 100.00

2 82.62 100.00
3 87.92 81.09 100.00

4 79.36 89.53 77.61 100.00

5 85.68 85.95 83.82 79.92 100.00

6 70.02 82.58 68.21 81.93 72.10 100.00

7 86.74 84.65 81.55 82.28 92.76 75.01 100.00

Appendix 5-K. (Continued. ) 

PERCENT SIMILARITY MATRIX 
AUG 1982 

1 2 3 4 5 6 7 
1 100.00 
2 48.09 '100.00 
3 73.37 57.98 100.00 
4 42.13 20.00 39.01 100.00 
5 55.77 30.22 55.73 72.62 100.00 
6 50.68 28.13 53.30 75.37 84.66 100.00 
7 55.50 28.60 52.95 73.24 86.06 85.28 100.00 

NOV 1982 

GJ 
I 2 3 5 6 7 

( I 100.00 
0 2 81.31 100.00 

3 71.98 66.96 100.00 
4 44.28 33.86 46.67 100.00 
5 29.59 22.11 ·30.91 72.91 100.00 
6 24.88 18.37 26.25 64.48 74.58 100.00 
7 30.47 22.75 32.09. 66.46 79.23 83.60 100.00 

fEB 1983 

1 2 3 4 5 6 7 
1 100.00 
2 82.62 100.00 
3 87.92 81.09 100.00 
4 79.36 89.53 77 .61 100.00 
5 85.68 85.95 83.82 79.92 100.00 
6 70.02 82.58 68.21 81.93 72.10 100.00 
7 86.74 84.65 81.55 82.28 92.76 75.01 100.00 



Appendix 5-K. (Continued.)

PERCENT SIMILARITY MATRIX

JUN 1983

1 2 3 4 5 6 7

1 100.00

2 44.66 100.00

3 7.51 22.96 100.00

4 6.21 19.05 66.69 100.00

5 4.67 14.72 65.10 76.00 100.00

6 4.27 13.42 58.21 75.08 71.90 100.00

7 8.89 26.33 67.34 67.96 59.95 55.08 100.00

AUG 1983

1 2 3 4 5 6 7

1 100.00
2 66.54 100.00

3. 65.00 64.83 100.00

4 43.05 39.16 58.59 100.00

5 46.36 40.56 62.34 79.92 100.00

6 48.54 51.80 60.15 64.82 65-05 100.00

7 30.65 29.82 48.64 69.07 63.36 54.06 100.00

NOV 1983

1 2 3 4 6 7

1 100.00

2 53.43 100.00

3 74.42 49.31 100.00

4 60.08 27.85 64.01 100.00

5 45.91 20.26 48.39 78.45 100.00

6 27.49 11.39 29.55 53.51 68.91 100.00

7 51.15 36.08 68.78 74.42 59.40 42.56 100.00

Appendix 5-K. (Continued.) 

PERCENT SIMILARITY MATRIX 
JUN 1983 

1 2 3 4 5 6 7 

1 100.00 
2 44.66 100.00 
3 7.51 22.96 100.00 
4 6.21 19.05 66.69 100.00 
5 4.67 14.72 65.10 76.00 100.00 
6 4.27 13.42 58.21 75.08 71.90 100.00 
7 8.89 26.33 67.34 67.96 59.95 55.08 100.00 

AUG 1983 

1 2 3 4 5 6 7 
1 100.00 

Co) 2 66.54 100.00 
C. 3 65.00 64.83 100.00 
~ 

4 43.05 39.16 58.59 100.00 
5 46.36 40.56 62.34 79.92 100.00 
6 48.54 51.80 60.15 64.82 65,05 100.00 
7 30.65 29.82 48.64 69.07 63.36 54.06 100.00 

NOV 1983 

1 2 3 4 5 6 7 
1 100.00 
2 53.43 100.00 
3 74.42 49.31 100.00 
4 60.08 27.85 64.01 100.00 
5 45.91 20.26· 48.39 78.45 100.00 
6 27.49 11.39 29.55 53.51 68.91 100.00 
7 51.15 36.08 68.78 74.42 59.40 42.56 100.00 



Appendix 5-K. (Continued.)

PERCENT SIMILARITY MATRIX
FEB 1984

1 2 3 45 6 7
.1 100.00
2 53.97 100.00
3 87.33 59.71 100.00
4 75.87 40.51 73.36 100.00
5 78.04 40.49 72.40 83.96 100.00
6 83.37 63.35 82.57 69.01 68.69 100.00"

7 69.32 33.60 63.71 86.81 85.08 60.04 100.00

MAY 1984

1 3 4 5 6 7
1 100.00

C4 2 78.67 100.00
C.

3 43.56 40.15 100.00
4 11.51 10.16 34.64 100.00
5 13.50 11.88 39.68 86.84 100.00

6 16.97 15.01 48.35 76.44 82.44 100.00,
7 6.41 5.60 20.24 62.26 61.20 51.28 100.00

AUG 1984

2 3 4 5 67
1 100.00
2 64.21 100.00
3 58.50 59.61 100.00
4 43.82 42.49 63.70 100.00

5 30.23 34.02 47.49 74.78 100.00

6 49.71 53.28 75.00 71.18 60.58 100.00
7 31.12 32.38 46.55 65.57 68.34 60.41 100.00

Appendix 5-1<' (Cont;nued.) 

'PERCENT SIMILARITY MATRIX 
fEB 1984 

1 ' 2 3 4- 5 6 7 
1 100.00 
2 53.97 100.00 
3 87.33 59.71 100.00 
4 75.87 40.S1 73.36 100.00 
5 78.04 40.49 72.40 83.96 100.00' 
6 83.37 63.35 82.57 69.01 68.69 100~00' 

7 69'.32 33.60 63.71 86.81 85.08 60.04 100.00 

MAY 1984 

2 3 4 5 6 7 
100.00 

~ 2 78.67 100.00 c. 
N 3 43.56 40.15 100.00 

4 11 .51 10.16 34'.64 100.00 
5 13.50 11.88 39.68 86.84 100.00 
6 16.97 15.01' 48.35 76.44 82.44 100.00' 
7 6.41 5.60 20.24 62.26 61.20 51.28 100.00 

AUG 1984 

2 3 4 5 6 7 
1 100.00 
2 64.21 100.00 
3 58.50 59.61 100.00 
4 43.82 42.49 63.70 100.00 
5 30.23 34.02 47049 74.78 100.00 
6 49.71 53.28' 75.00 71.18 60.58 1'00'.00 
7 31.12 32.38 46.55 65.57 68.34 60.41 100.00 



Appendix 5-K. (Continued.)

PERCENT SIMILARITY MATRIX
NOV 1984

1
2
3
4
5
6
7

100.00
52.71
48.02
19.22
13.68
19.48
10.84

2 3 4 5 6 7

100.00
91.05
41.25
30.15
42.68
23.73

100.00
45.06
33.40
47.80
26.01

100.00

80.25
92.39
67.75

100.00
77.39
81.09

100.00
65.11 100.00

FEB 1985*

1 100.00
2 68.31
3 67.88
6 74.76
7 66.81

2 3 6

C..:':

100.00
92.61
65.73
63.78

10.00
65.04

61.90

7

100.00
100.00
81.94

MAY 1985w

1
2
3
4
6
7

100.00
29.39
25.00
14.83
22.70
27.20

2 3 4 6

100.00

70.13
33.71
39.65
50.89

100.00
31.82
33.62
47.75

7

100.00

100.00
84.71

63.33
100.00
69.29

Appendix 5-K. (Con t.; nued. ) 

PERCENT SIMILARITY MATRIX 
NOV 1984 

1 2 3 4 5 6 1 

100.00 
2 52.11 100.00 
3 48.02 91.05 100.00 
4 19.22 41.25 45.06 100.00 
5 13.68 30.15 33.40 80.25 100.00 
6 19.48 42.68 41.80 92.39 17.39 100.00 

1 10.84 23.13 26.01 61.15 81.09 65.11 100.00 

FEB 1985" 

2 3 6 1 
1 100.00 
2 68.31 100.00 

G.,) 3 67.88 92.61 100.00 
C,, 6 14.76 65.73 65.04 100.00 -. - 7 66.81 63.78 61.90 81.94 100.00 

MAY 1985· 

1 2 3 4 1 
1 100.00 
2 29.39 100.00 
3 25.00 70.13 100.00 
4 14.83 33.71 31.82 100.00 
6 22.70 39.65 33.62 84.11 100.00 
1 27.20 50.89 47.75 63.33 69.29 100.00 



Appendix 5-K. (Continued.)

PERCENT SIMILARITY MATRIX
AUG 1985

1
2
3
4
5
6
7

100.00
39.02
50.50
41.86
43.91
38.16
42.21

2 3 4 5 6 7

100.00
75.09
46.68
43.91
25.82
35.44

100.00

51.81
55.74
34.31
42.81

100.00
85.58
57.62
74.35

100.00
67.40
81.50

100.00
70.69 100.00

NOV 1985

W.

1
2
3
4
5
6
7

100.00
80.83
55.32
14.15
17.06
9.16
7.65

2 3. 4 5 6

100.00
61.26
16.12
18.85
10.45
7.99

7

100.00
24.37
28.32
15.82
12.42

100.00
84.12
75.06
63.81

100.00
67.29
56.62

100.00
83.87 100.00

1
2
3
4
5
6
7

Tennessee River Mile 496.5.
Tennessee River Mile 506.6.
Tennessee River Mile 518.0.
Tennessee River Mile 527.4.

Tennessee River Mile 528.0.
Tennessee River Mile 529.5.
Tennessee River Mile 532.1.

*Data not available from all collection sites.

(;J 
C. ... 

Appendix 5-K. (Continued.) 

PERCEtlT SIMILARITY MATRIX 
AUG 1985 

2 
1 100.00 
2 39.02 100.00 
3 50.50 75.09 
4 41.86 46.68 
5 43.91 43.91 
6 38.16 25.82 
7 42.21 35.44 

NOV 1985 

1 2 
100.00 

2 80.83 100.00 
3 55.32 61.26 
4 14.15 16.12 
5 17.06 18.85 
6 9.16 10.45 
7 7.65 7.99 

1 = Tennessee River Hile 496.5. 
2 = Tennessee River Hile 506.6. 
3 = Tennessee River Mile 518.0. 

t 
4 = Tennessee River Mile 527.4. 
5 = Tennessee River Mile 528.0. 
6 = Tennessee River Hile 529.5. 
7 = Tennessee River Mile 532.1. 

3 4 

100.00 
51.81 100.00 
55.74 85.58 
34.31 57.62 
42.81 74.35 

3' 4 

100.00 
24.37 100.00 
28.32 84.12 
15.82 75.06 
12.42 63.Bl 

-Data not available from all collection sites •. 

5 6 7 

100.00 
67.40 100.00 
81.50 70.69 100.00 

5 6 7 

100.00 
67.29 100.00 
56.62 83.87 100.00 
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Appendix 5-L. Summary of Zooplankton Data (No./m 3 ) Collected During

Preoperational Monitoring Periods, Watts Bar Nuclear Plant

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Feb 1973 496.5

Feb 1973 506.6

c

Total
Cladocera
Copepoda
Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

55143
99

1502
53542

25521
3847

174
136

2233
2076

23114
1635

22949
25311

203
261

1361
2133

21385
22917

27895
44183

177
809

55143
99

1502
53542

14684

155

2155

12375

24130

232

1747

22151

36039

493

Feb 1973 518.0

15325.8

26.9

111.0

15187.9

1670.2

41.0

545.9

1083.3

11517.4

446.9

104.37

17.34

5.15

122.74

6.92

17.68

31.25

4.89

31.96

90.65

Feb 1973 527.4

2

1
2
1
2

c.; , 
~ 

~, 

Appendix 5-L. Summary of Zooplankton Data (No. 1m3 ) Collected During 
Preoperational Monitoring Periods, Watts Bar Nuclear Plant 

Quarter River Mile Rep No. Group Number Mean Std Dev 

Feb 1973 496.5 1 Total 55143 55143 
1 Cladocera 99 99 
1 Copepoda 1502 1502 
1 Rotifera 53542 53542 

Feb 1973 506.6 1 Total 25521 14684 15325.8 
2 3847 
1 C1adocera 174 155 26.9 
2 136 
1 Copepoda 2233 2155 111.0 
2 2076 
1 Rotifera 23114 12375 15187.9 
2 1635 

Feb 1973 518.0 1 Total 22949 24130 1670.2 
2 25311 
1 Cladocera 203 232 41.0 
2 261 
1 Copepoda 1361 1747 545.9 
2 2133 
1 Rotifera 21385 22151 1083.3 
2 22917 

Feb 1973 527.4 1 Total 27895 36039 11517.4 
2 44183 
1 C1adocera 177 493 446.9 
2 809 

C.V. 

104.37 

17.34 

5.15 

122.74 

6.92 

17.68 

31.25 

4.89 

31.96 

90.65 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Feb 1973 528.0

C.c -

Feb 1973 529.5

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

2829
4774

24889
38600

32503
22532

544
472

4521
4482

27438
17578

21057
5490

250
154

2539
923

18268
4413

17562
23470

678
694

5252
4582

11632
18194

3802

31745

27518

508

4502

22508

13274

202

1731

11341

20516

686

4917

14913

1375.3

9695.1

7050.6

50.9

27.6

6972.1

11007.5

67.9

1142.7

9797.0

4177.6

11.3

473.8

4640.0

36.18

30.54

25.62

10.02

0.61

30.98

82.93

33.61

66.01

86.39

20.36

1.65

9.64

31.11

Feb 1973 532.1

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Copepoda 2829 3802 1375.3 36.18 
2 4774 
1 Rotifera 24889 31745 9695.1 30.54 
2 38600 

Feb 1973 528.0 1 Total 32503 27518 7050.6 25.62 
2 22532 
1 C1adocera 544 508 50.9 10.02 

(.) 
2 472 

c. 1 Copepoda 4521 4502 27.6 0.61 

"'" 
2 4482 
1 Rotifera 27438 22508 6972.1 30.98 
2 17578 

Feb 1973 529.5 1 Total 21057 13274 11007.5 82.93 
2 5490 
1 C1adocera 250 202 67.9 33.61 
2 154 
1 Copepoda 2539 1731 1142.7 66.01 
2 923 
1 Rotifera 18268 11341 9797.0 86.39 
2 4413 

Feb 1973 532.1 1 Total 17562 20516 4177 .6 20.36 
2 23470 
1 Cladocera 678 686 11.3 1.65 
2 694 
1 Copepoda 5252 4917 473.8 9.64 
2 4582 
1 Rotifera 11632 14913 4640.0 31.11 
2 18194 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std De. C.V.

May 1973 496.5

May 1973 506.6

C..C4

oo

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

49924
47155
25969
22816

2304
2992

21651
21347

41751
56451
35411
48800

1704
1214
4636
6437

46641
100716
30766
60814

1708
2327

14167
37575

85799
111293

36837
45614

3997
3641

48540

24393

2648

21499

49101

42106

1459

5537

73679

45790

2018

25871

98546

41226

3819

1958.0

2229.5

486.5

215.0

10394.5

9467.5

346.5

1273.5

38236.8

21247.1

437.7

16552.0

18027.0

6206.3

251.7

4.03

9.14

18.37

1.00

21.17

22.49

23.75

23.00

51.90

46.40

21.70

63.98

18.29

15.05

6.59

May 1973 518.0

May 1973 527.4

2

1
2
1
2
1
2

Appendix 5-L. 

Quarter River Mile Rep No. Group Nwnber, Mean Std Dey, e.v. 

May 1973 496.5 1 Total 49924 48540 1958.0 4.03 
2 47155 
1 Cladocera 25969 24393 2229.5 9.14 
2 22816 
1 Copepoda 2304 2648 486.5 18.37 
2 2992 
1 Rotifera 21651 21499 215.0 1.00 
2 21347 

May 1973 506.6 1 Total 41751 49101 10394.5 21.17 
2 56451 

(;.) 1 Cladocera 35411 42106 9467.5 22.49 
c. 2 48800 
Q) 1 Copepoda 1704 1459 346.5 23.75 

2 1214 
1 Rotifera 4636 5537 1273.5 23.00 
2 6437 

May 1973 518.0 1 Total 46641 73679 38236.8 51.90 
2 100716 
1 Cladocera 30766 45790 21247.1 46.40 
2 60814 
1 Copepoda 1708 2018 437.7 21.70 
2 2327 
1 Rotifera 14167 25871 16552.0 63.98 
2 37575 

r-Iay 1973 527.4 1 Total 85799 98546 18027.0 18.29 
2 111293 
1 Cladocera 36837 41226 6206.3 15.05 
2 45614 
1 Copepoda 3997 3819 251.7 6.59 
2 3641 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

May 1973 528.0

1 Rotifera
2

I Total
2
1 Cladocera
2

W
c .

May 1973 529.5

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

44965
62038

250830
133995
100544
55268
11530
6912

138756
71815

197070
100684
81655
46548
17675
9425

97740
44711

174825
318092
55604

110382
17450
30190

101771
177520

192413

77906

9221

105286

148877

64102

13550

71226

246459

82993

23820

139646

82614.8

32015.0

3265.4

47334.4

68155.2

24824.4

5833.6

37497.2

101305.1

38733.9

9008.5

53562.6

53502 12072.4 22.56

42.94

41.09

35.41

44.96

45.78

38.73

43.05

52.65

41.10

46.67

37.82

38.36

May 1973 532.1

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Rotifera 44965 53502 12072.4 22.56 
2 62038 

May 1973 528.0 1 Total 250830 192413 82614.8 42.94 
2 133995 
1 C1adocera 100544 77906 32015.0 41.09 
2 55268 
1 Copepoda 11530 9221 3265.4 35.41 

~ 
2 6912 

c. 1 Rotifera 138756 105286 47334.4 44.96 

""' 
2 71815 

May 1973 529.5 1 Total 197070 148877 68155.2 45.78 
2 100684 
1 Cladocera 81655 64102 24824.4 38.73 
2 46548 
1 Copepoda 17675 13550 5833.6 43.05 
2 9425 
1 Rotifera 97740 71226 37497.2 52.65 
2 44711 

May 1973 532.1 1 Total 174825 246459 101305.1 41.10 
2 318092 
1 Cladocera 55604 82993 38733.9 46.67 
2 110382 
1 Copepoda 17450 23820 9008.5 37.82 
2 30190 
1 Rotifera 101771 139646 53562.6 38.36 
2 177520 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Aug 1973 496.5

Aug 1973 506.6

0

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

19233
15024
8879
7686
2523
2223
7831
5115

36902
25777
17794
12712
3531
2016

15574
11049

.37933
100441

4571
13276

2158
4622

31204
82543

65864
107797

7095
13799

17129

8283

2373

6473

31340

15253

2774

13312

69187

8924

3390

56874

86831

10447

2976.2

843.6

212.1

1920.5

7866.6

3593.5

1071.3

3199.7

44199.8

6155.4

1742.3

36302.2

29651.1

4740.4

17.38

10.19

8.94

29.67

25.10

23.56

38.63

24.04

63.88

68.98

51.40

63.83

34.15

45.38

Aug 1973 518.0

Aug 1973 527.4 1
2
1
2

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev c.v. 

Aug 1973 496.5 1 Total 19233 17129 2976.2 17.38 
2 15024 
1 C1adocera 8879 8283 843.6 10.19 
2 7686 
1 Copepoda 2523 2373 212.1 8.94 
2 2223 
1 Rotifera 7831 6473 1920.5 29.67 
2 5115 

Aug 1973 506.6 1 Total 36902 31340 7866.6 25.lO 
Co: 2 25777 
,:. 

1 C1adocera 17794 15253 3593.5 23.56 0 
2 12712 
1 Copepoda 3531 2774 1071.3 38.63 
2 2016 
1 Rotifera 15574 13312 3199.7 24.04 
2 11049 

Aug 1973 518.0 1 Total 37933 69187 44199.8 63.88 
2 100441 
1 C1adocera 4571 8924 6155.4 68.98 
2 13276 
1 Copepoda 2158 3390 1742.3 51.40 
2 4622 
1 Rotifera 31204 56874 36302.2 63.83 
2 82543 

Aug 1973 527.4 1 Total 65864 86831 29651.1 34.15 
2 107797 
1 C1adocera 7095 10447 4740.4 45.38 
2 13799 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Aug 1973 528.0

C4

Aug 1973 529.5

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

6268
8400

52501
85598

116748
187678

18689
23184

9035
15431
89024

149063

283028
172330
50813
29981
36499
20209

195716
122140

290993
289971

39909
63802
22151
32673

228932
193496

7334

69050

152213

20937

12233

119044

227679

40397

28354

158928

290482

51856

27412

211214

1507.6

23403.1

50155.1

3178.4

4522.7

42454.0

78275.3

14730.4

11518.8

52026.1

722.7

16894.9

7440.2

25057.0

20.56

33.89

32.95

15.18

36.97

35.66

34.38

36.46

40.62

32.74

0.25

32.58

27.14

11.86

Aug 1973 532.1

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev c.v. 

1 Copepoda 6268 7334 1507.6 20.56 
2 8400 
1 Rotifera 52501 69050 23403.1 33.89 
2 85598 

Aug 1973 528.0 1 Total 116748 152213 50155.1 32.95 
2 187678 
1 Cladocera 18689 20937 3178.4 15.18 
2 23184 

Co: 1 Copepoda 9035 12233 4522.7 36.97 
,:.. 2 15431 
~ 1 Rotifera 89024 119044 42454.0 35.66 

2 149063 

Aug 1973 529.5 1 Total 283028 227679 78275.3 34.38 
2 172330 
1 C1adocera 50813 40397 14730.4 36.46 
2 29981 
1 Copepoda 36499 28354 11518.8 40.62 
2 20209 
1 Rotifera 195716 158928 52026.1 32.74 
2 122140 

Aug 1973 532.1 1 Total 290993 290482 722.7 0.25 
2 289971 
1 C1adocera 39909 51856 16894.9 32.58 
2 63802 
1 Copepoda 22151 27412 7440.2 27.14 
2 32673 
1 Rotifera 228932 211214 25057.0 11.86 
2 193496 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Nov 1973 496.5

Nov 1973 506.6

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

1942
1893

791
902
458
426
693
565

2291
1585

925
983
516
156
850
446

2255
3325

937
1415
434
526
884

1384

6954
6281
3148
3243

1918

847

442

629

1938

954

336

648

2790

1176

480

1134

6618

3196

34.6

78.5

22.6

90.5

499.2

41.0

254.6

285.7

756.6

338.0

65.1

353.6

475.9

67.2

1.81

9.27

5.12

14.39

25.76

4.30

75.76

44.09

27.12

28.74

13.55

31.18

7.19

2.10

Nov 1973 518.0

Nov 1973 527.4

2

1
2
1
2

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

Nov 1973 496.5 1 Total 1942 1918 34.6 1.81 
2 1893 
1 C1adocera 791 847 78.5 9.27 
2 902 
1 Copepoda 458 442 22.6 5.12 
2 426 
1 Rotifera 693 629 90.5 14.39 
2 565 

Nov 1973 506.6 1 Total 2291 1938 499.2 25.76 
(.) 

2 1585 

,." 1 Cladocera 925 954 41.0 4.30 
l'J 2 983 

1 Copepoda 516 336 254.6 75.76 
2 156 
1 Rotifera 850 648 285.7 44.09 
2 446 

Nov 1973 518.0 1 Total 2255 2790 756.6 27.12 
2 3325 
1 Cladocera 937 1176 338.0 28.74 
2 1415 
1 Copepoda 434 480 65.1 13.55 
2 526 
1 Rotifera 884 1134 353.6 31.18 
2 1384 

Nov 1973 527.4 1 Total 6954 6618 475.9 7.19 
2 6281 
1 Cladocera 3148 3196 67.2 2.10 
2 3243 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Nov 1973 528.0

C.,

Nov 1973 529.5

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

1640
1579
2166
1459

9606
14151
4275
6170
2247
3458
3084
4523

21685
15230

5499
3993
8661
6207
7525
5030

31085
40648

7463
10130
8840
7197

1610

1813

11879

5223

2853

3804

18458

4746

7434

6278

35867

8797

8019

43.1

499.9

3213.8

1340.0

856.3

1017.5

4564.4

1064.9

1735.2

1764.2

6762.1

1885.9

1161.8

2.68

27.58

27.06

25.66

30.02

26.75

24.73

22.44

23.34

28.10

1.8.85

21.44

14.49

Nov 1973 532.1

I Rotifera
2

14782 19052 6038.0 31.69
23321

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Copepoda 1640 1610 43.1 2.68 
2 1579 
1 Rotifera 2166 1813 499.9 27.58 
2 1459 

Nov 1973 528.0 1 Total 9606 11879 3213.8 27.06 
2 14151 
I C1adocera 4275 5223 1340.0 25.66 
2 6170 

Co) 
1 Copepoda 2247 2853 856.3 30.02 

,..;:- 2 3458 - 1 Rotifera 3084 3804 1017.5 26.75 
2 4523 

Nov 1973 529.5 1 Total 21685 18458 4564.4 24.73 
2 15230 
1 C1adocera 5499 4746 1064.9 22.44 
2 3993 
1 Copepoda 8661 7434 1735.2 23.34 
2 6207 
1 Rotifera 7525 6278 1764.2 28.10 
2 5030 

Nov 1973 532.1 1 Total 31085 35867 6762.1 1.8.85 
2 40648 
1 C1adocera 7463 8797 1885.9 21.44 
2 10130 
1 Copepoda 8840 8019 1161.8 14.49 
2 7197 
1 Rotifera 14782 19052 6038.0 31.69 
2 23321 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Feb 1974 496.5

Feb 1974 506.6

co

1
2
1
2
1
2
1
2

1
2
I

2
1
2
1
2

1
2
1
2
1
2
1
2

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

4063
6018

230
347
822

1592
3011
4079

5019
4732
427
381

1226
1423
3366
2928

3636
3008

162
300

1055
886

2419
1822

4809
7427

383
428

5041

289

1207

3545

4876

404

1325

3147

3322

231

971

2121

6118

406

1382.4

82.7

544.5

755.2

202.9

32.5

139.3

309.7

444.1

97.6

119.5

422.1

1851.2

31.8

27.43

28.68

45.11

21.30

4.16

8.05

10.52

9.84

13.37

42.24

12.31

19.91

30.26

7.85

Feb 1974 518.0

Feb 1974 527.4 1
2
1
2

r, "•

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Nwnber Mean Std Dev C.V. 

Feb 1974 496.5 1 Total 4063 5041 1382.4 27.43 
2 6018 
1 Cladocera 230 289 82.7 28.68 

.2 347 
1 Copepoda 822 1207 544.5 45.11 
2 1592 
1 Rotifera 3011 3545 755.2 21.30 
2 4079 

Feb 1974 506.6 1 Total 5019 4876 202.9 4.16 
2 4732 
1 C1adocera 427 404 32.5 8.05 

~ 2 381 
,A 1 Copepoda 1226 1325 139.3 10.52 
~ 2 1423 

1 Rotifera 3366 3147 309.7 9.84 
2 2928 

Feb 1974 518.0 1 Total 3636 3322 444.1 13.37 
2 3008 
1 C1adocera 162 231 97.6 42.24 
2 300 
1 Copepoda 1055 971 119.5 12.31 
2 886 
1 Rotifera 2419 2121 422.1 19.91 
2 1822 

Feb 1974 527.4 1 Total 4809 6118 1851.2 30.26 
2 7427 
1 Cladocera 383 406 31.8 7.85 
2 428 

i· .. ·h 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Feb 1974 528.0

CJ

Feb 1974 529.5

Feb 1974 532.1

1 Copepoda
2
1 Rotifera
2

I Total
2
1 Cladocera
2
1 Copepoda
2
1 Rotifera
2

1 Total
2
1 Cladocera
2
1 Copepoda
2
1 Rotifera
2

1 Total
2
1 Cladocera
2
1 Copepoda
2
1 Rotifera
2

1538
2002
2888
4997

3672
5142

364
368

1069
1470
2239
3304

3090
4479

173
205
928

1075
1989
3199

2049
8434

231
455
529

1795
1289
6184

1770

3943

4407

366

1270

2772

3785

189

1002

2594

5242

343

1162

328.1

1491.3

1039.4

2.8

283.5

753.1

982.2

22.6

103.9

855.6

4514.9

158.4

895.2

18.54

37.83

23.59

0.77

22.34

27.17

25.95

11.97

10.38

32.98

86.14

46.18

77.04

3737 3461.3 92.63

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Copepoda 1538 1770 328.1 18.54 
2 2002 
1 Rotifera 2888 3943 1491. 3 37.83 
2 4997 

Feb 1974 528.0 1 Total 3672 4407 1039.4 23.59 
2· 5142 
1 C1adocera 364 366 2.8 0.77 
2 368 
1 Copepoda 1069 1270 283.5 22.34 
2 1470 

GJ 1 Rotifera 2239 2772 753.1 27.17 ..,. 
2 3304 c."l 

Feb 1974 529.5 1 Total 3090 3785 982.2 25.95 
2 4479 
1 Cladocera 173 189 22.6 11.97 
2 205 
1 Copepoda 928 1002 103.9 10.38 
2 1075 
1 Rotifera 1989 2594 855.6 32.98 
2 3199 

Feb 1974 532.1 1 Total 2049 5242 4514.9 86.14 
2 8434 
1 C1adocera 231 343 158.4 46.18 
2 455 
1 Copepoda 529 1162 895.2 77.04 
2 1795 
1 Rotifera 1289 3737 3461.3 92.63 
2 6184 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

May 1974 496.5

May 1974 506.6

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

42628
46555
16168
10956

1883
1517

24577
34082

16595
28360
13164
20795

1203
3649
2228
3916

8683
8037
4358
3387

620
597

3705
4053

37849
47340
21293
32142

44592

13562

1700

29330

22478

16980

2426

3072

8360

3873

609

3879

42595

26718

2776.8

3685.4

258.8

6721.0

8319.1

5395.9

1729.6

1193.6

456.8

686.6

16.3

246.1

6711.2

7671.4

6.23

27.17

15.22

22.92

37.01

31.78

71.29

38.85

5.46

17.73

2.67

6.34

15.76

28.71

May 1974 518.0

May 1974 527.4

2

1
2
1
2

Appendix S-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

May 1974 496 .. 5 1 Total 42628 44592 2776.8 6.23 
2 46555 
1 C1adocera 16168 13562 3685.4 27.17 
2 10956 
1 Copepoda 1883 1700 258.8 15.22 
2 1517 
1 Rotifera 24577 29330 6721.0 22.92 
2 34082 

May 1974 506.6 1 Total 16595 22478 8319.1 37.01 
2 28360 

c.: 1 C1adocera 13164 16980 5395.9 31. 78 
~ 2 20795 C"> 

1 Copepoda 1203 2426 1729.6 71.29 
2 3649 
1 Rotifera 2228 3072 1193.6 38.85 
2 3916 

May 1974 518.0 1 Total 8683 8360 456.8 5.46 
2 8037 
1 C1adocera 4358 3873 686.6 17.73 
2 3387 
1 Copepoda 620 609 16.3 2.67 
2 597 
1 Rotifera 3705 3879 246.1. 6.34 
2 4053 

May 1974 527.4 1 Total 37849 42595 6711.2 15.76 
2 47340 
1 C1adocera 21293 26718 7671.4 28.71 
2 32142 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

May 1974 528.0

May 1974 529.5

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda"

Rotifera

Total

Cladocera

Copepoda

Rotifera

2497
2689

14059
12509

53956
124472

34651
80519

5239
11598
14066
32355

23234
89838
15248
59704

1560
11544
6426

18590

114854
128383
60906
53858
17626
17985
36322
56540

2593

13284

89214

57585

8419

23211

56536

37476

6552

12508

121619

57382

17806

46431

135.8

1096.0

49862.3

32433.6

4496.5

12932.3

47096.1

31435.1

7059.8

8601.2

9566.4

4983.7

253.9

14296.3

5.24

8.25

55.89

56.32

53.41

55.72

83.30

83.88

107.75

68.77

7.87

8.69

1.43

30.79

May 1974 532.1

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Nwuber Mean Std Dev C.V. 

1 Copepoda 2497 2593 135.8 5.24 
2 2689 
1 Rotifera 14059 13284 1096.0 8.25 
2 12509 

May 1974 528.0 1 Total 53956 89214 49862.3 55.89 
2 124472 
1 C1adocera 34651 57585 32433.6 56.32 
2 80519 
1 Copepoda 5239 8419 4496.5 53.41 

~ 2 11598 
~ 1 Rotifera 14066 23211 12932.3 55.72 
~ 2 32355 

May 1974 529.5 1 Total 23234 56536 47096.1 83.30 
2 89838 
1 C1adocera 15248 37476 31435.1 83.88 
2 59704 
1 Copepoda" " 1560 6552 7059.8 107.75 
2 11544 
1 Rotifera 6426 12508 8601. 2 68.77 
2 18590 

May 1974 532.1 1 Total 114854 121619 9566.4 7.87 
2 128383 
1 Cladocera 60906 57382 4983.7 8.69 
2 53858 
1 Copepoda 17626 17806 253.9 1.43 
2 17985 
1 Rotifera 36322 46431 14296.3 30.79 
2 56540 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Aug 1974 496.5

Aug 1974 506.6

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

9680
8944
3580
3379
3978
3132
2122
2433

7066
7743
3878
4300
2743
3273
445
170

16880
18673
9953
9499
6497
8694

430
480

20217
22704

5916
11251

9312

3480

'3555

2278

7405

4089

3008

308

17777

9726

7596

455

21461

8584

520.4

142.1

598.2

219.9

478.7

298.4

374.8

194.5

1267.8

321.0

1553.5

35.4

1758.6

3772.4

5.59

4.08

16.83

9.66

6.47

7.30

12.46

63.24

7.13

3.30

20.45

7.77

8.19

43.95

Aug 1974 518.0

Aug 1974 527.4

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Nwnber Mean Std Dev C.V. 

Aug 1974 496.5 1 Total 9680 9312 520.4 5.59 
2 8944 
1 C1adocera 3580 3480 142.1 4.08 
2 3379 
1 Copepoda 3978 "3555 598.2 16.83 
2 3132 
1 Rotifera 2122 2278 219.9 9.66 
2 2433 

Aug 1974 506.6 1 Total 7066 7405 478.7 6.47 
c.: 2 7743 ,... 1 Cladocera 3878 4089 298.4 7.30 
CD 2 4300 

1 Copepoda 2743 3008 374.8 12.46 
2 3273 
1 Rotifera 445 308 194.5 63.24 
2 170 

Aug 1974 518.0 1 Total 16880 17777 1267.8 7.13 
2 18673 
1 C1adocera 9953 9726 321.0 3.30 
2 9499 
1 Copepoda 6497 7596 1553.5 20.45 
2 8694 
1 Rotifera 430 455 35.4 7.77 
2 480 

Aug 1974 527.4 1 Total 20217 21461 1758.6 8.19 
2 22704 
1 Cladocera 5916 8584 3772.4 43.95 
2 11251 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Aug 1974 528.0

Aug 1974 529.5
cU

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

12616
9937
1685
1516

30638
32240
16195
12854
13071
16842

1372
2544

27433
25756

9485
8308

15936
16152

2012
1296

47099
69935
20548
18093
13953
22477

11277

1601

31439

14525

14957

1958

26595

8897

16044

1654

58517

19321

18215

1894.3

119.5

1132.8

2362.4

2666.5

828.7

1185.8

832.3

152.7

506.3

16147.5

1735.9

6027.4

16.80

7.47

3.60

16.27

17.83

42.33

4.46

9.35

0.95

30.61

27.59

8.99

33.09

Aug 1974 532.1

1 Rotifera
2

12598 20982 11856.1 56.51
29365

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev c.v. 

1 Copepoda 12616 11277 1894.3 16.80 
2 9937 
1 Rotifera 1685 1601 119.5 7.47 
2 1516 

Aug 197Q 528.0 1 Total 30638 31439 1132.8 3.60 
2 32240 
1 Cladocera 16195 14525 2362.4 16.27 
2 12854 
1 Copepoda 13071 14957 2666.5 17.83 
2 16842 
1 Rotifera 1372 1958 828.7 42.33 
2 2544 

c." ... Aug 1974 529.5 1 Total 27Q33 26595 1185.8 4.46 
(..) 

2 25756 
1 Cladocera 9485 8897 832.3 9.35 
2 8308 
1 Copepoda 15936 16044 152.7 0.95 
2 16152 
1 Rotifera 2012 1654 506.3 30.61 
2 1296 

Aug 1974 532.1 1 Total 47099 58517 16147.5 27.59 
2 69935 
1 Cladocera 20548 19321 1735.9 8.99 
2 18093 
1 Copepoda 13953 18215 6027.4 33.09 
2 22477 
1 Rotifera 12598 20982 11856.1 56.51 
2 29365 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Nov 1974 496.5

Nov 1974 506.6

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

0

10482
9119
2099
3654
2683
1763
5700
3702

7599
7977
3800
3198

546
355

3253
4424

10305
14238
2400
3764

312
475

7593
9999

32080
22540

9801

2877

2223

4701

7788

3499

451

3839

12272

3082

394

8796

963.8

1099.6

650.5

1412.8

267.3

425.7

135.1

828.0

2781.1

964.5

115.3

1701.3

9.83

38.23

29.26

30.05

3.43

12.17

29.98

21.57

22.66

31.29

29.29

19.34

Nov 1974 518.0

2

Nov 1974 527.4 1 Total
2

27310 6745.8 24.70

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

Nov 1974 496.5 1 Total 10482 9801 963.8 9.83 
2 9119 
1 Cladocera 2099 2877 1099.6 38.23 
2 3654 
1 Copepoda 2683 2223 650.5 29.26 
2 1763 
1 RoUfera 5700 4701 1412.8 30.05 
2 3702 

Nov 1974 506.6 1 Total 7599 7788 267.3 3.43 
2 7977 
1 C1adocera 3800 3499 425.7 12.17 

"" 
2 3198 

:".' 1 Copepoda 546 451 135.1 29.98 
0 2 355 

1 RoUfera 3253 3839 828.0 21.57 
2 4424 

Nov 1974 518.0 1 Total 10305 12272 2781.1 22.66 
2 14238 
1 Cladocera 2400 3082 964.5 31.29 
2 3764 
1 Copepoda 312 394 115.3 29.29 
2 475 
1 Rotifera 7593 8796 1701.3 19.34 
2 9999 

Nov 1974 527.4 1 Total 32.080 27310 6745.8 24.70 
2 22540 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Nov 1974 528.0

Gj
(PLt'

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

7395
5502
2376
1376

22309
15662

31099
39113

7029
9649
3955
5050

20115
24414

58522
83871
13049
19429

7828
12578
37645
51862

96265
101112
22505
24700
17929
19511

6449

1876

18986

35106

8339

4503

22265

71197

16239

10203

44754

98689

23603

18720

1338.6

707.1

4700.1

5666.8

1852.6

774.3

3039.9

17924.4

4511.3

3358.8

10052.9

3427.3

1552.1

1118.6

20.76

37.69

24.76

16.14

22.22

17.20

13.65

25.18

27.78

32.92

22.46

3.47

6.58

5.98

Nov 1974 529.5

Nov 1974 532.1

2
1 Copepoda
2

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Cladocera 7395 6449 1338.6 20.76 
2 5502 
1 Copepoda 2376 1876 707.1 37.69 
2 1376 
1 Rotifera 22309 18986 4700.1 24.76 
2 15662 

Nov 1974 528.0 1 Total 31099 35106 5666.8 16.14 
2 39113 
1 Cladocera 7029 8339 1852.6 22.22 
2 9649 
1 Copepoda 3955 4503 774.3 17.20 
2 5050 

t.J 1 Rotifera 20115 22265 3039.9 13.65 
(J' 2 24414 .... 

Nov 1974 529.5 1 Total 58522 71197 17924.4 25.18 
2 83871 
1 Cladocera 13049 16239 4511.3 27.78 
2 19429 
1 Copepoda 7828 10203 3358.8 32.92 
2 12578 
1 Rotifera 37645 44754 10052.9 22.46 
2 51862 

Nov 1974 532.1 1 Total 96265 98689 3427.3 3.47 
2 10U12 
1 Cladocera 22505 23603 1552.1 6.58 
2 24700 
1 Copepoda 17929 18720 1118.6 5.913 
2 19511 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

IX)

Feb 1975 496.5

Feb 1975 506.6

Feb 1975 518.0

I Rotifera
2

1 Total
2
1 Cladocerj
2
1 Copepoda
2
1 Rotifera
2

1 Total
2
1 Cladocer
2
1 Copepoda
2
1 Rotifera
2

1 Total
2
1 Cladocer•
2
1 Copepoda
2
1 Rotifera
2

a

a

55831
56901

13470
34986

312
760

3944
10782
9214

23444

18185
12359

567
538

4463
3060

13155
8761

7594
16354

385
799

1456
3718
5753

11837

56366 756.6 1.34

24228

536

7363

16329

15272

553

3762

10958

11974

592

2587

8795

15214.1

316.8

4835.2

10062.1

4119.6

20.5

992.1

3107.0

6194.3

292.7

1599.5

4302.0

62.80

59.10

65.67

61.62

26.97

3.71

26.37

28.35

51.73

49.45

61.83

48.91

a

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Rotifera 55831 56366 756.6 1.34 
2 56901 

Feb 1975 496.5 1 Total 13470 24228 15214.1 62.80 
2 34986 
1 Cladocera 312 536 316.8 59.10 
2 760 
1 Copepoda 3944 7363 4835.2 65.67 
2 10782 
1 Rotifera 9214 16329 10062.1 61.62 
2 23444 

c.J .... Feb 1975 506.6 1 Total 18185 15272 4119.6 26.97 ' .. 
;~ 2 12359 

1 C1adocera 567 553 20.5 3.71 
2 538 
1 Copepoda 4463 3762 992.1 26.37 
2 3060 
1 Rotifera 13155 10958 3107.0 28.35 
2 8761 

Feb 1975 518.0 1 Total 7594 11974 6194.3 51. 73 
2 16354 
1 C1adocera 385 592 292.7 49.45 
2 799 
1 Copepoda 1456 2587 1599.5 61.83 
2 3718 
1 Rotifera 5753 8795 4302.0 48.91 
2 11837 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Feb 1975 527.4

Feb 1975 528.0

WI

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

17661
27089
1293
1877
6859
8058
9509

17154

12169
10078

912
1033
4816
4231
6441
4814

13953
13213

1211
1304
5074
4359
7668
7550

12432
19244

884
1214

22375

1585

7459

13332

11124

973

4524

5628

13583

1258

4717

7609

15838

1049

6666.6

413.0

847.8

5405.8

1478.6

85.6

413.7

1150.5

523.3

65.8

505.6

83.4

4816.8

233.3

29.79

26.05

11.37

40.55

13.29

8.80

9.14

20.44

3.85

5.23

10.72

1.10

30.41

22.24

Feb 1975 529.5

Feb 1975 532.1

2

1
2
1
2

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

Feb 1975 527.4 1 Total 17661 22375 6666.6 29.79 
2 27089 
1 Cladocera 1293 1585 413.0 26.05 
2 1877 
1 Copepoda 6859 7459 847.8 11.37 
2 8058 
1 Rotifera 9509 13332 5405.8 40.55 
2 17154 

Feb 1975 528.0 1 Total 12169 11124 1478.6 13.29 
2 10078 

c.J 1 C1adocera 912 973 85.6 8.80 
til 2 1033 

1 Copepoda 4816 4524 413.7 9.14 
2 4231 
1 Rotifera 6441 5628 1150.5 20.44 
.2 4814 

Feb 1975 529.5 1 Total 13953 13583 523.3 3.85 
2 13213 
1 C1adocera 1211 1258 65.8 5.23 
2 1304 
1 Copepoda 5074 4717 505.6 10.72 
2 4359 
1 Rotifera 7668 7609 83.4 1.10 
2 7550 

Feb 1975 532.1 1 Total 12432 15838 4816.8 30.41 
2 19244 
1 C1adocera 884 1049 233.3 22.24 
2 1214 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

May 1975 496.5

'IC.)

May 1975 506.6

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

4454
7611
7094

10419

92398
69668
75528
48959

3508
3278

13362
17431

54052
31286
45707
17035

1798
2226
6547

12025

66799
71213
51526
52530

3888
3801

6033

8757

81033

62244

3393

15397

42669

31371

2012

9286

69006

52028

3845

2232.3

2351.1

16072.5

18787.1

162.6

2877.2

16098.0

20274.2

302.6

3873.5

3121.2

709.9

61.5

37.01

26.85

19.83

30.18

4.79

18.69

37.73

64.63

15.04

41.71

4.52

1.36

1.60

May 1975 518.0 1
2
1
2
1
2

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Copepoda 4454 6033 2232.3 37.01 
2 7611 
1 Rotifera 7094 8757 2351.1 26.85 
2 10419 

May 1975 496.5 1 Total 92398 81033 16072.5 19.83 
2 69668 
1 Cladocera 75528 62244 18787.1 30.18 
2 48959 
1 Copepoda 3508 3393 162.6 4.79 
2 3278 
1 Rotifera 13362 15397 2877 .2 18.69 

Go) 2 17431 
CJl 
,;.. 

May 1975 506.6 1 Total 54052 42669 16098.0 37.73 
2 31286 
1 Cladocera 45707 31371 20274.2 64.63 
2 17035 
1 Copepoda 1798 2012 302.6 15.04 
2 . 2226 
1 Rotifera 6547 9286 3873.5 41.71 
2 12025 

May 1975 518.0 1 Total 66799 69006 3121.2 4.52 
2 71213 
1 Cladocera 51526 52028 709.9 1.36 
2 52530 
1 Copepoda 3888 3845 61.5 1.60 
2 3801 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

'I,

May 1975 527.4

May 1975 528.0

May 1975 529.5

1 Rotifera
2

1 Total
2
1 Cladoceri
2
1 Copepoda
2
1 Rotifera
2

1 Total
2
i Cladocer•
2
1 Copepoda
2
1 Rotifera
2

1 Total
2
1 Cladocer1
2
1 Copepoda
2
2

a

11385
14882

135754
93444

108972
74400
8901
7830

17881
11214

37771
46058
13315
16142
12658
13837
11798
16079

76583
96166
53930
63904

114599

91686

8366

14548

41915

14729

13248

13939

86375

58917

29917.7

24446.1

757.3

4714.3

5859.8

1999.0

833.7

3027.1

13847.3

7052.7

26'.11

26.66

9.05

32.41

13.98

13.57

6.29

21.72

16.03

11.97

13134 2472.8 18.83

12063 15173 4397.5 28.98
18282
13980

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev c.v. 

1 Rotifera 11385 13134 2472.8 18.83 
2 14882 

May 1975 527.4 1 Total 135754 114599 29917.7 26:11 
2 93444 
1 Cladocera 108972 91686 24446.1 26.66 
2 74400 
1 Copepoda 8901 8366 757.3 9.05 
2 7830 
1 Rotifera 17881 14548 4714.3 32.41 
2 11214 

c.: May 1975 528.0 1 Total 37771 41915 5859.8 13.98 c.r. 
c..1 2 46058 

1 Cladocera 13315 14729 1999.0 13.57 
2 16142 
1 Copepoda 12658 13248 833.7 6.29 
2 13837 
1 Rotifera 11798 13939 3027.1 21.72 
2 16079 

May 1975 529.5 1 Total 76583 86375 13847.3 16.03 
2 96166 
1 Cladocera 53930 58917 7052.7 11.97 
2 63904 
1 Copepoda 12063 15173 4397.5 28.98 
2 18282 
2 13980 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

May 1975 532.1

Aug 19.75 496.5

C)

1 Total
2
1 Clado
2
1 Copep
2
I Rotif
2

1 Total
2
1 Clado
2
I Copejp
2
1 Rotif
2

1 Total
2
1 Clado
2
1 Copep
2

-1. Rotif
2

1 Total
2

cera

oda

era

cera

oda

era

cera

oda

era

123849
152819
80399

103721
25557
26050
17893
23048

16493
16856

5697
4515
3492
3756
7304
8585

22170
16227

9482
7697
4930
2334
7758
6196

15835
18266

138334

92060

25804

20471

16675

5106

3624

7945

19199

8590

3632

6977

20484.9

16491.1

348.6

3645.1

256.7

835.8

186.7

905.8

4202.3

1262.2

1835.6

1104.5

14.81

17.91

1.35

17.81

1.54

16.37

5.15

11.40

21.89

14.69

50.54

15.83

Aug 1975 506.6

Aug 1975 518.0 17051 1719.0 10.08

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

May 1975 532.1 1 Total 123849 138334 20484.9 14.81 
2 152819 
1 Cladocera 80399 92060 16491.1 . 17.91 
2 103721 
1 Copepoda 25557 25804 348.6 1.35 
2 26050 
1 Rotifera 17893 20471 3645.1 17.81 
2 23048 

Aug 1975 496.5 1 Total 16493 16675 256.7 .1.54 
2. 16856 

Co) 1 Cladocera 5697 5106 835.8 16.37 
(J1 2 4515 
C) 1 Copepoda 3492 3624 186.7 S.15 

2 3756 
1 RoUfera 7304 7945 905.8 11.40 
2. 8585 

Aug 1975 506.6 1 Total 22170 19199 4202.3 21.89 
2 16227 
1 Cladocera 9482 8590 1262.2 14.69 
2 7697 
1 Copepoda 4930 3632 1835.6 50.54 
2 2334 
1. Rotifera 7758 6977 1104.5 IS.83 
2 6196 

Aug 1975 518.0 1 Total 15835 17051 1719.0 10.08 
2 18266 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Aug 1975 527.4

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

5703
5521
4254
4667
5878
8078

67636
93100
26397
34524
13346
22741
27893
35835

60345
46836
19040
24110
14857

9119
26448
13607

49155
62509
17626
25925

5612

4461

6978

80368

30461

18044

31864

53591

21575

11988

20028

55832

21776

128.7

292.0

1555.6

18005.8

5746.7

6643.3

5615.8

9552.3

3585.0

4057.4

9080.0

9442.7

5868.3

2.29

6.55

22.29

22.40

18.87

36.82

17.62

17.82

16.62

33.85

45.34

16.91

26.95

Aug 1975 528.0

Aug 1975 529.5 1
2
1
2

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 C1adocera 5703 5612 128.7 2.29 
2 5521 
1 Copepoda 4254 4461 292.0 6.55 
2 4667 
1 Rotifera 5878 6978 1555.6 22.29 
2 8078 

Aug 1975 527.4 1 Total 67636 80368 18005.8 22.40 
2 93100 
1 C1adocera 26397 30461 5746.7 18.87 
2 34524 

(.J 1 Copepoda 13346 18044 6643.3 36.82 
~ 

"\.J 2 22741 
1 Rotifera 27893 31864 5615.8 17.62 
2 35835 

Aug 1975 528.0 1 Total 60345 53591 9552.3 17.82 
2 46836 
1 Cladocera 19040 21575 3585.0 16.62 
2 24110 
1 Copepoda 14857 11988 4057.4 33.85 
2 9119 
1 Rotifera 26448 20028 9080.0 45.34 
2 13607 

Aug 1975 529.5 1 Total 49155 55832 9442.7 16.91 
2 62509 
1 Cladocera 17626 21776 5868.3 26.95 
2 25925 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Aug 1975 532.1

CDO

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Nov 1975 496.5

19880
21381
11649
15203

149167
188800
44947
48734
25845
26141
78375

113925

13022
12268

1197
1478
3336
4300
8489
6490

6468
5237

910
1257
2145
1769

20631

13426

168984

46841

25993

96150

12645

1338

3818

7490

5853

1084

1957

1061.4

2513.1

28024.8

2677.8

209.3

25137.6

533.2

198.7

681.7

1413.5

870.4

245.4

265.9

5.14

18.72

16.58

5.72

0.81

26.14

4.22

14.86

17.85

18.87

14.87

22.65

13.59

Nov 1975 506.6

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Copepoda 19880 20631 1061.4 5.14 
2 21381 
1 Rotifera 11649 13426 2513.1 18.72 
2 15203 

Aug 1975 532.1 1 Total 149167 168984 28024.8 16.58 
2 188800 
1 Cladocera 44947 46841 2677.8 5.72 
2 48734 
1 Copepoda 25845 25993 209.3 0.81 

~ 
2 26141 

c,.- 1 Rotifera 78375 96150 25137.6 26.14 
CD 2 113925 

Nov 1975 496.5 1 Total 13022 12645 533.2 4.22 
2 12268 
1 Cladocera 1197 1338 198.7 14.86 
2 1478 
1 Copepoda 3336 3818 681.7 17.85 
2 4300 
1 Rotifera 8489 7490 1413.5 18.87 
2 6490 

Nov 1975 506.6 1 Total 6468 5853 870.4 14.87 
2 5237 
1 Cladocera 910 1084 245.4 22.65 
2 1257 
1 Copepoda 2145 1957 265.9 13.59 
2 1769 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

UoC3W•

Nov 1975 518.0

Nov 1975 527.4

Nov 1975 528.0

1 Rotifera
2

1 Total
2
1 Cladocer
2
1 Copepoda
2
1 Rotifera
2

1 Total
2
1 Cladocerý
2
1 Copepoda
2
1 Rotifera
2

1 Total
2
1 Cladocerz
2
1 Copepoda
2
1 Rotifera
2

3413
2211

9425
12130

1314
1638
3376
3312
4735
7180

41197
60137

7484
6538

11553
10168
22160
43431

70434
67745

8460
9164

17907
19131
44067
39450

10778

1476

3344

5958

50667

7011

10861

32796

69090

8812

18519

41759

1912.7

229.1

45.3

1728.9

13392.6

668.9

979.3

15040.9

1901.4

497.8

865.5

3264.7

17.75

15.52

1.35

29.02

26.43

9.54

9.02

45.86

2.75

5.65

4.67

7.82

2812 849.9 30.23

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev c.v. 

1 Rotifera 3413 2812 849.9 30.23 
2 2211 

Nov 1975 518.0 1 Total 9425 10778 1912.7 17.75 
2 12130 
1 C1adocera 1314 1476 229.1 15.52 
2 1638 
1 Copepoda 3376 3344 45.3 1.35 
2 3312 
1 Rotifel'a 4735 5958 1728.9 29.02 

(.) 2" 7180 
CJl 
'-1 Nov 1975 527.4 1 Total 41197 50667 13392.6 26.43 

2 60137 
1 C1adocera 7484 7011 668.9 9.54 
2 6538 
1 Copepoda 11553 10861 979.3 9.02 
2 10168 
1 Rotifera 22160 32796 15040.9 45.86 
2 43431 

Nov 1975 528.0 1 Total 70434 69090 1901.4 2.75 
2 67745 
1 C1adocera 8460 8812 497.8 5.65 
2 9164 
1 Copepoda 17907 18519 865.5 4.67 
2 19131 
1 Rotifera 44067 41759 3264.7 7.82 
2 39450 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Nov 1975 529.5

Nov 1975 532.1

C",

0

Feb 1976* 496.5

Total

Cladocera

Copepoda

Rotifera

Total
Cladocera
Copepoda
Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

83826
98603
11782
10447
26736
32372
45308
55784

118041
15715
25014
77312

158765
100161

1073
623

19972
10779

137720
88759

63430
68640
34568
40987
13875
13939
14987
13714

91215

11115

29554

50546

118041
15715
25014
77312

129463

848

15376

113240

66035

37778

13907

14351

10448.9

944.0

3985.3

7407.7

41439.3

318.2

6500.4

34620.7

3684.0

4538.9

45.3

900.1

11.46

8.49

13.48

14.66

32.01

37.52

42.28

30.57

5.58

12.01

0.33

6.27

May 1976 496.5

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

Nov 1975 529.5 1 Total 83826 91215 10448.9 11.46 
2 98603 
1 C1adocera 11782 11115 944.0 8.49 
2 10447. 
1 Copepoda 26736 29554 3985.3 13.48 
2 32372 
1 Rotifera 45308 50546 7407.7 14.66 
2 55784 

Nov 1975 532.1 1 Total 118041 118041 
1 Cladocera 15715 15715 

~ 1 Copepoda 25014 25014 
C!'I 1 Rotifera 77312 77312 
0 

Feb 1976* 496.5 1 Total 158765 129463 41439.3 32.01 
2 100161 
1 Cladocera 1073 848 318.2 37.52 
2 623 
1 Copepoda 19972 15376 6500.4 42.28 
2 10779 
1 Rotifera 137720 113240 34620.7 30.57 
2 88759 

May 1976 496.5 1 Total 63430 66035 3684.0 5.58 
2 68640 
1 Cladocera 34568 37778 4538.9 12.01 
2 40987 
1 Copepoda 13875 13907 45.3 0.33 
2 13939 
1 Rotifera 14987 14351 900.1 6.27 
2 13714 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

May 1976 506.6 1
2
1
2
1
2
1
2

Total

Cladocera

Copepoda

Rotifera

May 1976 518.0

C4,

May 1976 527.4

I Total
2
1 Clado
2

1 Copep'
2
1 Rotif
2

I Total
2
1 Clado
2
I Copepi
2
1 Rotifq
2

1 Total
2

cera

oda

era

cera

oda

era

66310
67304
52413
53283

7368
9030
6529
4991

78157
61767
31176
25435

22872
20667
24109
15665

122549
139058
62035
65848
29079
36313
31435
36897

136238
114177

66807

52848

8199

5760

69962

28306

21770

19887

130804

63942

32696

34166

702.9

615.2

1175.2

1087.5

11589.5

4059.5

1559.2

5970.8

11673.6

2696.2

5115.2

3862.2

1.05

1.16

14.33

18.88

16.57

14.34

7.16

30.02

8.92

4.22

15.64

11.30

May 1976 528.0 125208 15599.5 12.46

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.v. 

May 1976 "506.6 1 Total 66310 66807 702.9 1.05 
2 67304 
1 Cladocera 52413 52848 615.2 1.16 
2 53283 
1 Copepoda 7368 8199 1175.2 14.33 
2 9030 
1 Rotifera 6529 5760 1087.5 18.88 
2 4991 

May 1976 518.0 1 Total 78157 69962 11589.5 16.57 
2 61767 
1 C1adocera 31176 28306 4059.5 14.34 

GJ 2 25435 
C'I 
~ 

1 Copepoda 22872 21770 1559.2 7.16 
2 20667 
1 Rotifera 24109 19887 5970.8 30.02 
2 15665 

May 1976 527.4 1 Total 122549 130804 11673.6 8.92 
2 139058 
1 C1adocera 62035 63942 2696.2 4.22 
2 65848 
1 Copepoda 29079 32696 5115.2 15.64 
2 36313 
1 Rotifera 31435 34166 3862.2 11.30 
2 36897 

May 1976 528.0 1 Total 136238 125208 15599.5 12.46 
2 114177 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

May 1976 529.5

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

66916
46718
33843
35811
35479
31648

185799
168888

87197
75911
52626
40751
45976
52226

193331
209611

26338
37918

103527
104158
63466
67535

33893
34002
4514
8245

56817

34827

33564

177344

81554

46689

49101

201471

32128

103843

65501

33948

6380

14282.1

1391.6

2708.9

11957.9

7980.4

8396.9

4419.4

11511.7

8188.3

446.2

2877.2

77.1

2638.2

25.14

4.00

8.07

6.74

9.79

17.98

9.00

5.71

25.49

0.43

4.39

0.23

41.35

May 1976 532.1

Aug 1976 496.5

Appendix S-L. (Continued) 

Quar'ter River Mile Rep No. Group Number ' Mean Std Dev C.V. 

1 C1adocera 66916 56817 14282.1 25.14 
2 46718 
1 Copepoda 33843 34827 1391.6 4.00 
2 35811 
1 Rotifera 35479 33564 2708.9 8.07 
2 31648 

May 1976 529.5 1 Total 185799 177344 11957.9 6.74 
2 168888 
1C1adocera 87197 81554 7980.4 9.79 
2 75911 
1 Copepoda 52626 46689 8396.9 17.98 

c.: 2 40751 -... 1 Rotifera 45976 49101 4419.4 9.00 ~J 
2 52226 

May 1976 532.1 1 Total 193331 201471 11511.7 5.71 
2 209611 
1 Cladocera 26338 32128 8188.3 25.49 
2 37918 
1 Copepoda 103527 103843 . 446.2 0.43 
2 104158 
1 Rotifera 63466 65501 2877.2 4.39 
2 67535 

Aug 1976 496.5 1 Total 33893 33948 77 .1 0.23 
2 34002 
1 Cladocera 4514 6380 2638.2 41.35 
2 8245 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Aug 1976 506.6

Aug 1976 518.0

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

7742
6539

21637
19218

47918
51290

7332
11783

8611
9313

31975
30194

124162
150828

20290
25579
20247
15564
83625

109685

368664
264050

38828
30116
31346
19795

7141

20428

49604

9558

8962

31085

137495

22935

17906

96655

316357

34472

25571

850.6

1710.5

2384.4

3147.3

496.4

1259.4

18855.7

3739.9

3311.4

18427.2

73973.3

6160.3

8167.8

11.91

8.37

4.81

32.93

5.54

4.05

13.71

16.31

18.49

19.06

23.38

17.87

31.94

Aug 1976 527.4

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Nwnber Mean Std Dev C.V. 

1 Copepoda 7742 7141 850.6 11.91 
2 6539 
1 Rotifera 21637 20428 1710.5 8.37 
2 19218 

Aug 1976 506.6 1 Total 47918 49604 2384.4 4.81 
2 51290 
1 C1adocera 7332 9558 3147.3 32.93 
2 11783 
1 Copepoda 8611 8962 496.4 5.54 
2 9313 
1 Rotifera 31975 31085 1259.4 4.05 

Co) 
2 30194 

(1) 

Aug 1976 518.0 1 Total 124162 137495 18855.7 13.71 
2 150828 
1 C1adocera 20290 22935 3739.9 16.31 
2 25579 
1 Copepoda 20247 17906 3311.4 18.49 
2 15564 
1 Rotifera 83625 96655 18427.2 19.06 
2 109685 

Aug 1976 527.4 1 Total 368664 316357 73973.3 23.38 
2 264050 
1 C1adocera 38828 34472 6160.3 17.87 
2 30116 
1 Copepoda 31346 25571 8167.8 31.94 
2 19795 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Aug 1976 528.0

(4
Aug 1976 529.5

Aug 1976 532.1

I Rotifera
2

I Total
2
1 Cladocer•
2
1 Copepoda
2
I Rotifera
2

I Total
2
1 Cladoceri
2
1 Copepoda
2
1 Rotifera
2

1 Total
2
1 Cladocer•
2
1 Copepoda
2
1 Rotifera
2

a

a

a

298490
214139

253508
253283

31457
24715
27630
22673

194421
205895

109445
91719
26881
28170
13585
16377
68979
47172

261821
178685
30076
15191
31067
15235

200678
148259

253396

28086

25152

200158

100582

27526

14981

58076

220253

22634

23151

174469

256315 59645.2 23.27

159.1

4767.3

3505.1

8113.3

12534.2

911.5

1974.2

15419.9

58786.0

10525.3

11194.9

37065.8

0.06

16.97

13.94

4.05

12.46

3.31

13.18

26.55

26.69

46.50

48.36

21.24

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Rotifera 298490 256315 59645.2 23.27 
2 214139 

Aug 1976 528.0 1 Total 253508 253396 159.1 0.06 
2 253283 
1 Cladocera 31457 28086 4767.3 16.97 
2 24715 
1 Copepoda 27630 25152 3505.1 13.94 
2 22673 
1 Rotifera 194421 200158 8113.3 4.05 
2 205895 

c.; 
C) Aug 1976 529.5 1 Total 109445 100582 12534.2 12.46 
~ 2 91719 

1 Cladocera 26881 27526 911.5 3.31 
2 28170 
1 Copepoda 13585 14981 1974.2 13.18 
2 16377 
1 Rotifera 68979 58076 15419.9 26.55 
2 47172 

Aug 1976 532.1 1 Total 261821 220253 58786.0 26.69 
2 178685 
1 C1adocera 30076 22634 10525.3 46.50 
2 15191 
1 Copepoda 31067 23151 11194.9 48.36 
2 15235 
1 Rotifera 200678 174469 37065.8 21.24 
2 148259 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Nov 1976 496.5

Nov 1976 506.6
C-2

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

5070
7586
1494
1745

607
817

2969
5024

6495
9232
1795
2305
291
569

4409
6358

23807
19460
2619
2348
1220

990
19968
16122

31551
35497

6328

1620

712

3997

7864

2050

430

5384

21634

2484

1105

18045

1779.1

177.5

148.5

1453.1

1935.4

360.6

196.6

1378.2

3073.8

191.6

162.6

2719.5

28.11

10.96

20.86

36.36

24.61

17.59

45.72

25.60

14.21

7.72

14.72

15.07

Nov 1976 518.0

2

Nov 1976 527.4 1 Total
2

33524 2790.2 8.32

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

Nov 1976 496.5 1 Total 5070 6328 1779.1 28.11 
2 7586 
1 C1adocera 1494 1620 177 .5 10.96 
2 1745 
1 Copepoda 607 712 148.5 20.86 
2 817 
1 Rotifera 2969 3997 1453.1 36.36 
2 5024 

Nov 1976 506.6 1 Total 6495 7864 1935.4 24.61 
Co) 2 9232 
(') 1 C1adocera 1795 2050 360.6 17.59 tit 

2 2305 
1 Copepoda 29l 430 196.6 45.72 
2 569 
1 Rotifera 4409 5384 1378.2 25.60 
2 6358 

Nov 1976 518.0 1 Total 23807 2'1634 3073.8 14.21 
2 19460 
I C1adocera 2619 2484 191.6 7.72 
2 2348 
1 Copepoda 1220 1105 162.6 14.72 
2 990 
1 Rotifera 19968 18045 2719.5 15.07 
2 16122 

Nov 1976 527.4 1 Total 31551 33524 2790.2 8.32 
2 35497 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Nov 1976 528.0

C3
C.)

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

4116
3213
4621
4761

22814
27523

34374
29453

3767
2419
5644
4315

24963
22719

31632
48863

3169
3626
6601
8310

21862
36927

67011
81277

3919
7546

3665

4691

25169

31914

3093

4980

23841

40248

3398

7456

29395

74144

5733

638.5

99.0

3329.8

3479.7

953.2

• 939.7

1586.7

12184.2

323.1

1208.4

10652.6

10087.6

2564.7

17.42

2.11.

13.23

10.90

30.82

18.87

6.66

30.27

9.51

16.21

36.24

13.61

44.74

Nov 1976 529.5

Nov 1976 532.1

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Nwnber Mean Std Dev C.V. 

1 Cladocera 4116 3665 638.5 17.42 
2 3213 
1 Copepoda 4621 4691 99.0 2.11 
2 4761 
1 Rotifera 22814 25169 3329.8 13.23 
2 27523 

Nov 1976 528.0 1 Total 34374 31914 3479.7 10.90 
2 29453 
1 C1adocera 3767 3093 953.2 30.82 

GJ 2 2419 
(j') 1 Copepoda 5644 4980 ·939.7 18.87 
C> 2. 4315 

1 Rotifera 24963 23841 1586.7 6.66 
2 22719 

Nov 1976 529.5 1 Total 31632 40248 12184.2 30.27 
2 48863 
1 C1adocera 3169 3398 323.1 9.51 
2 3626 
1 Copepoda 6601 7456 1208.4 16.21 
2 8310 
1 Rotifera 21862 29395 10652.6 36.24 
2. 36927 

Nov 1976 532.1 1 Total 67011 74144 10087.6 13.61 
2 81277 
1 C1adocera 3919 5733 2564.7 44.74 
2 7546 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Feb 1977 496.5

cOC.,

Feb 1977 506.6

Feb 1977 518.0

1 Copepoda
2
1 Rotifera
2

1 Total
2
1 Cladocera
2
1 Copepoda
2
1 Rotifera
2

1 Total
2
1 Cladocera
2
1 Copepoda
2
1 Rotifera
2

1 Total
2
1 Cladocera
2
1 Copepoda
2

16537
15557
46555
58174

76590
125457

895
428

9009
7682

66686
117347

227389
152944

964
1514

14497
10581

211928
140849

117738
113919

246
1213

10362
7946

16047

52365

101024

662

8346

92017

190167

1239

12539

176389

115829

730

9154

693.0

8215.9

34554.2

330.2

938.3

35822.7

52640.6

388.9

2769.0

50260.4

2700.4

683.8

1708.4

4.32

15.69

34.20

49.92

11.24

38.93

27.68

31.39

22.08

28.49

2.33

93.73

18.66

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Copepoda 16537 16047 693.0 4.32 
2 15557 
1 Rotifera 46555 52365 8215.9 15.69 
2 58174 

Feb 1977 496.5 1 Total 76590 101024 34554.2 34.20 
2 125457 
1 C1adocera 895 662 330.2 49.92 
2 428 
1 Copepoda 9009 8346 938.3 11.24 
2 7682 
1 Rotifera 66686 92017 35822.7 38.93 

c." 2 117347 
en 
'J Feb 1977 506.6 1 Total 227389 190167 52640.6 27.68 

2 152944 
1 Cladocera 964 1239 388.9 31.39 
2 1514 
1 Copepoda 14497 12539 2769.0 22.08 
2- 10581 
1 Rotifera 211928 176389 50260.4 28.49 
2 140849 

Feb 1977 518.0 1 Total 117738 115829 2700.4 2.33 
2 113919 
1 C1adocera 246 730 683.8 93.73 
2 1213 
1 Copepoda 10362 9154 1708.4 18.66 
2. 7946 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

0W

Feb 1977 527.4

Feb 1977 528.0

Feb 1977 529.5

I Rotifera
2

1 Total
2
1 Cladocer,
2
1 Copepoda
2
1 Rotifera
2

1 Total
2
I Cladocer
2
1 Copepoda
2
1 Rotifera
2

1 Total
2
1 Cladocer•
2
1 Copepoda
2
1 Rotifera
2

a

a

107130
104760

128629
162508

759
691

11312
18865

116558
142952

160331
163993

1237
754

14755
12426

144339
150813

154389
141449

299
752

12939
14288

145569

725

15089

129755

162162

996

13591

147576

147919

526

13614

23956.1

48.1

5340.8

18663.4

2589.4

341.5

1646.9

4577.8

9150.0

320.3

953.9

16.46

6.63

35.40

14.38

1.60

34.31

12.12

3.10

6.19

60.96

7.01

105945 1675.8 1.58

a

141151 133780 10424.2 7.79
126409

Appendix S-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Rotifera 107130 105945 1675.8 1.58 
2 104760 

Feb 1977 527.4 1 Total 128629 145569 23956.1 16.46 
2 162508 
1 C1adocera 759 725 48.1 6.63 
2 691 
1 Copepoda 11312 15089 5340.8 35.40 
2 18865 
1 Rotifera 116558 129755 18663.4 14.38 
2 142952 

Co) Feb 1977 528.0 1 Total 160331 162162 2589.4 1.60 
en 2 163993 
OJ 

1 C1adocera 1237 996 341.5 34.31 
2 754 
1 Copepoda 14755 13591 1646.9 12.12 
2 12426 
1 Rotifera 144339 147576 4577 .8 3.10 
2 150813 

Feb 1977 529.5 1 Tptal 154389 147919 9150.0 6.19 . 
2 141449 
1 C1adocera 299 526 320.3 60.96 
2 752 
1 Copepoda 12939 13614 953.9 7.01 
2 14288 
1 Rotifera 141151 133780 10424.2 7.79 
2 126409 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Feb 1977 532.1

May 1977 496.5

0,

May 1977 506.6

Total

Cladocera

Copepoda

Rotifera

Total
Cladocera
Copepoda
Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

146067
184450

754
1391

17676
25425

127637
157634

71147
17007

2581
51559

36346
20057
12977
4943
1783

844
21586
14270

57490
54158

9109
7326
3578
1615

165259

1073

21551

142636

71147
17007
2581

51559

28202

8960

1314

17928

55824

8218

2597

27140.9

450.4

5479.4

21211.1

11518.1

5680.9

664.0

5173.2

2356.1

1260.8

1388.1

16.42

42.00

25.43

14.87

40.84

63.40

50.55

28.86

4.22

15.34

53.46

May 1977 518.0

2

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev c.v. 

Feb 1977 532.1 1 Total 146067 165259 27140.9 16.42 
2 184450 
1 C1adocera 754 1073 450.4 42.00 

.2 1391 
1 Copepoda 17676 21551 5479.4 25.43 
2 25425 
1 Rotifera 127637 142636 21211.1 14.87 
2 157634 

May 1977 496.5 1 Total 71147 71147 
1 C1adocera 17007 17007 

CoJ 1 Copepoda 2581 2581 
t1': 1 Rotifera 51559 51559 ~ 

May 1977 506.6 1 Total 36346 28202 11518.1 40.84 
2 20057 
1 C1adocera 12977 8960 5680.9 63.40 
2 4943 
1 Copepoda 1783 1314 664.0 50.55 
2 844 
1 Rotifera 21586 17928 5173.2 28.86 
2 14270 

May 1977 518.0 1 Total 57490 55824 2356.1 4.22 
2 54158 
1 C1adocera 9109 8218 1260.8 15.34 
2 7326 
1 Copepoda 3578 2597 1388.1 53.46 
2 1615 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

May 1977 527.4

May 1977 528.0

-j0

1 Rotifera
2

1 Total
2
1 Cladocer
2
1 Copepoda
2
1 Rotifera
2

1 Total
2
i Cladocer•
2
1 Copepoda
2
1 Rotifera
2

1 Total
2
1 Cladocer•
2
1 Copepoda
2
1 Rotifera
2

a

a

44803
45217

119606
255839

27264
52426

7398
24467
84944

178946

88444
93216
21609
20029
5770
5663

61065
67524

178656
211232

37854
52151
28864
30974

187723

39845

15933

131945

90830

20819

5717

64295

194944

45003

29919

96331.3

17792.2

12069.6

66469.5

3374.3

1117.2

75.7

4567.2

23034.7

10109.5

1492.0

51.32

44.65

75.75

50.38

3.71

5.37

1.32

7.10

11.82

22.46

4.99

45010 292.7 10.65

May 1977 529.5

111938 120023 11433.2 9.53
128107

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Rotifera 44803 45010 292.7 0.65 
2 45217 

May 1977 527.4 1 Total 119606 187723 96331.3 51.32 
2 255839 
1 C1adocera 27264 39845 17792.2 44.65 
2 52426 
1 Copepoda 7398 15933 12069.6 75.75 
2 24467 
1 Rotifera 84944 131945 66469.5 50.38 
2 178946 

May 1977 528.0 1 Total 88444 90830 3374.3 3.71 
G.) 2 93216 

" 1 C1adocera 21609 20819 1117.2 5.37 
0 2 20029 

1 Copepoda 5770 5717 75.7 1.32 
2 5663 
1 Rotifera 61065 64295 4567.2 7.10 
2 61524 

May 1977 529.5 1 Total 178656 194944 23034.7 11.82 
2 211232 
1 Cladocera 37854 45003 10109.5 22.46 
2 52151 
1 Copepoda 28864 29919 1492.0 4.99 
2 30974 
1 Rotifera 111938 120023 11433.2 9.53 
2 128107 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

May 1977 532.1

Aug 1977 496.5

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

200596
254850

34382
46403
34253
39781

131961
168666

17195
33869

2068
3343
4246
9970

10881
20556

36634
27181

7376
6134

13154
9457

16104
11590

35147
25371

227723

40393

37017

150314

25532

2706

7108

15719

31908

6755

11306

13847

38363.4

8500.1

3908.9

25954.4

11790.3

901.6

4047.5

6841.3

6684.3

878.2

2614.2

3191.9

16.85

21.04

10.56

17.27

46.18

33.32

56.94

43.52

20.95

13.00

23.12

23.05

Aug 1977 506.6

2

Aug 1977 518.0 1 Total
2

30259 6912.7 22.85

Appendix.5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

May 1977 532.1 1 Total 200596 227723 38363.4 16.85 
2 254850 
1 Cladocera 34382 40393 8500.1 21.04 
2 46403 
1 Copepoda 34253 37017 3908.9 10.56 
2 39781 
1 Rotifera 131961 150314 25954.4 17.27 
2 168666 

Aug 1977 496.5 1 Total 17195 25532 11790.3 46.18 
2 33869 
1 Cladocera 2068 2706 901.6 33.32 

Co) 
2 3343 

'J 1 Copepoda 4246 7108 4047.5 56.94 
.... 2 9970 

1 Rotifera 10881 15719 6841.3 43.52 
2 20556 

Aug 1977 506.6 1 Total 36634 31908 6684.3 20.95 
2 27181 
1 Cladocera 7376 6755 878.2 13.00 
2 6134 
1 Copepoda 13154 11306 2614.2 23.12 
2 9457 
1 Rotifera 16104 13847 3191. 9 23.05 
2 11590 

Aug 1977 518.0 1 Total 35147 .30259 6912.7 22.85 
2 25371 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Aug 1977 527.4

1
2
1
2
1
2

1
2
1
2
1
2
1
2

1
2
1
2
1
2
1
2

1
2
1

.2

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

7744
4989

12618
9583

14785
10748

88957
76450
23822
15540
19432
20566
45703
40344

46797
83171
10369
19488
13701
20745
22727
42938

54929
69370
12139
18066

6367

11101

12767

82704

19681

19999

43024

64984

14929

17223

32833

62150

15103

1948.1

2146.1

2854.6

8843.8

5856.3

801.9

3789.4

25720.3

6448.1

4980.9

14291.3

10211.3

4191.0

30.60

19.33

22.36

10.69

29.76

4.01

8.81

39.58

43.19

28.92

43.53

16.43

27.75

Aug 1977 528.0

Aug 1977 529.5

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 C1adocera 7744 6367 1948.1 30.60 
2 4989 
1 Copepoda 12618 11101 2146.1 19.33· 
2 9583 
1 Rotifera 14785 12767 2854.6 22.36 
2 10748 

Aug 1977 527·.4 1 Total 88957 82704 8843.8 10.69 
2 76450 
1 Cladocera 23822 19681 5856.3 29.76 
2 15540 

(.J 1 Copepoda 19432 19999 801.9 4.01 
~ 2 20566 
1.,) 1 Rotifera 45703 43024 3789.4 8.81 

2 40344 

Aug 1977 528.0 1 Total 46797 64984 25720.3 39.58 
2 83171 
1 Cladocera 10369 14929 6448.1 43.19 
2 19488 
1 Copepoda 13701 17223 4980.9 28.92 
2 20745 
1 Rotifera 22727 32833 14291.3 43.53 
2 42938 

Aug 1977 529.5 1 Total 54929 62150 10211.3 16.43 
2 69370 
1 .Cladocera 12139 15103 4191.0 27.75 

.2 18066 



Appendix 5-L. (Cofitinued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Aug 1977 532.1

03

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Nov 1977 496.5

11700
16256
31090
35048

165810
176375

18830
7241

29473
11592

117507
157541

4999
3118

395
443
922
432

3682
2243

17192
13237

1280
925

1372
811

13978

33069

171093

13036

20533

137524

4059

419

677

2963

15215

1103

1092

3221.6

2798.7

7470.6

8194.7

12643.8

28308.3

1330.1

33.9

346.5

1017.5

2796.6

251.0

396.7

23.05

8.46

4.37

62.86

61.58

20.58

32.77

8.10

51.18

34.35

18.38

22.77

36.34

Nov 1977 506.6

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev c.v. 

1 Copepoda 11700 13978 3221.6 23.05 
2 16256 
1 Rotifera 31090 33069 2798.7 8.46 
2 35048 

Aug 1977 532.1 1 Total 165810 171093 7470.6 4.37 
2 176375 
1 C1adocera 18830 13036 8194.7 62.86 
2 7241 
1 Copepoda 29473 20533 12643.8 61.58 

~ 2 11592 
..J 1 Rotifera 117507 137524 28308.3 20.58 

2 157541 

Nov 1977 496.5 1 Total 4999 4059 1330.1 32.77 
2 3118 
1 C1adocera 395 419 33.9 8.10 
2 443 
1 Copepoda 922 677 346.5 51.18 
2 432 
1 Rotifera 3682 2963 1017.5 34.35 
2 2243 

Nov 1977 506.6 1 Total 17192 15215 2796.6 18.38 
2 13237 
1 C1adocera 1280 1103 251.0 22.77 
2 925 
1 .copepoda 1372 1092 396.7 36.34 
2 811 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

C4

Nov 1977 518.0

Nov 1977 527.4

Nov 1977 528.0

1 Rotifera
2

1 Total
2
1 Cladocer4
2
1 Copepoda
2
1 Rotifera
2

I Total
2
I Cladocer•
2
I Copepoda
2
1 Rotifera
2

1 Total
2
1 Cladocerý
2
1 Copepoda
2
1 Rotifera
2

a

a

14540
11501

27058
14210
1941

581
2138

793
22979
12836

36843
41613

1354
4397
6811
5645

28678
31571

37746
44170

1205
3224
6443
6749

30098
34197

20634

1261

1466

17908

39228

2876

6228

30125

40958

2215

6596

32148

9084.9

961.7

951.1

7172.2

3372.9

2151.7

824.5

2045.7

4542.5

1427.6

216.4

2898.4

13021 2148.9 16.50

44.03

76.26

64.90

40.05

8.60

74.83

13.24

6.79

11.09

64.47

3.28

9.02

a

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Rotifera 14540 13021 2148.9 16.50 
2 11501 

Nov 1977 518.0 1 Total 27058 20634 9084.9 44.03 
2 14210 
1 C1adocera 1941 1261 961.7 76.26 
2 581 
1 Copepoda 2138 1466 951.1 64.90 
2 793 
1 Rotifera 22979 17908 7172.2 40.05 
2 12836 

(.) 
... J Nov 1977 527.4 1 Total 36843 39228 3372.9 8.60 
.;.. 2 41613 

1 C1adocera 1354 2876 2151.7 74.83 
2 4397 
1 Copepoda 6811 6228 824.5 13.24 
2 5645 
1 Rotifera 28678 30125 2045.7 6.79 
2 31571 

Nov 1977 528~0 1 Total 37746 40958 4542.5 11.09 
2 44170 
1 Cladocera 1205 2215 1427.6 64.47 
2 3224 
1 Copepoda 6443 6596 216'.4 3.28 
2 6749 
1 Rotifera 30098 32148 2898.4 9.02 
2 34197 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Nov 1977 529.5

Nov 1977 532.1

1 Total
2
1 Cladocera
2
1 Copepoda
2
1 Rotifera
2

1 Total
2
1 Cladocera
2
1 Copepoda
2
1 Rotifera
2

N.J
Q?

157200
153772

7611
7012

32776
28331

116813
118429

132750
251813

905
3233
8058

13585
123787
234995

315611
122592
167054
171320

29048
48891
21191
18002
26591

123100
75542
91572

155486 2424.0 1.56

7312 423.6 5.79

30554 3143.1 10.29

117621 1142.7 0.97

192282 84190.3 43.78

2069 1646.1 79.56

10822 3908.2 36.11

179391 78635.9 43.83

May 1982 496.5 1 Total
2

201752 101079.5 50.10

3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

83086 77054.0 92.74

21928 4341.7 19.80

96738 24196.2 25.01

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

Nov 1977 529.5 1 Total 157200 155486 2424.0 1.56 
2 153772 
1 C1adocera 7611 7312 423.6 5.79 
2 7012 
1 Copepoda 32776 30554 3143.1 10.29 
2 28331 
1 Rotifera 116813 117621 1142.7 0.97 
2 118429 

Nov 1977 532.1 1 Total 132750 192282 84190.3 43.78 
c." 2 251813 ~ 
c.n 1 C1adocera 905 2069 1646.1 79.56 

2 3233 
1 Copepoda 8058 10822 3908.2 36.11 
2 13585' 
1 Rotifera 123787 179391 78635.9 43.83 
2 234995 

May 1982 496.5 1 Total 315611 201752 101079.5 50.10 
2 122592 
3 167054 
1 C1adocera 171320 83086 77054.0 92.74 
2 29048 
3' 48891 
1 Copepoda 21191 21928 4341.7 19.80 
2 18002 
3 26591 
1 Rotifera 123100 96738 24196.2 25.01 
2 75542 
3 91572 



Appendix 5-L. (Continued)

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

May 1982 506.6 1 Total
2
3
1
2
3

Cladocera

May 1982 518.0

C4

1 Copepoda
2
3
1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

92135
117518
107356

72281
95045
99130
13486
15350

6513
6368
7123
1713

181571
199354
205308

95892
93858

101963
30785
18810
30250
54894
86686
73095

105670 12775.2 12.09

88819 14466.9 16.29

11783 4658.1 39.53

5068 2929.9 57.81

195411 12350.0 6.32

97238 4216.7 4.34

26615 6764.6 25.42

71558 15951.6 22.29

May 1982 527.4 1 Total
2
3

260759 232889 43074.6 18.50
183277
254632

Appendix 5-L. (Continued) 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

May 1982 506.6 1 Total 92135 105670 12775.2 12..09 
2 117.518 
3 107356 
1 Cladocera 72281 88819 14466.9 16.29 
2. 95045 
3 99130 
1 Copepoda 13486 11783 4658.1 39.53 
2. 15350 
3 6513 
1 Rotifera 6368 5068 2929.9 57.81 
2 7123 
3 1713 

May 1982 518.0 1 Total 181571 195411 12350.0 6.32 
~ 2 199354 
.. J 3 205308 
C) 1 Cladocera 95892 97238 4216.7 4.34 

2 93858 
3 101963 
1 Copepoda 30785 26615 6764.6 25.42 
2. 18810 
3 302.50 
1 Rotifera 54894 71558 15951.6 22.29 
2. 86686 
3 73095 

May 1982 527.4 1 Total 260759 232889 43074.6 18.50 
2 183277 
3 254632 



Appendix 5-L.

Quarter River Mile

May 1982 528.0

C.,

Rep No. Group

1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

I Total
2
3
I Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3

Number

56009
46144
46297
43398
40729
38722

161352
96404

169613

185133
209670
266415

36423
74438
80556
24570
31099
52273

124140
104133
133586

356341
137205
118893
85875
36827
20474

Mean

49483

40950

142456

220406

63806

35981

120620

204146

47725

Std Dev

5651.9

2345.8

40095.8

41691.0

23910.6

14482.3

15038.8

132122.1

34035.3

C.V.

11.42

5.73

28.15

18.92

37.47

40.25

12.47

64.72

71.31

May 1982 529.5

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.v. 

1 Cladocera 56009 49483 5651.9 11.42 
2 46144 
3 46297 
1 Copepoda 43398 40950 2345.8 5.73 
2 40729 
3 38722 
1 Rotifera 161352 142456 40095.8 28.15 
2 96404 
3 169613 

May 1982 528.0 1 Total 185133 220406 41691.0 18.92 
2 209670 
3 266415 

(;.) 1 C1adocera 36423 63806 23910.6 37.47 
'J 2 74438 '-l 

3 80556 
1 Copepoda 24570 35981 14482.3 40.25 
2 31099 
3 52273 
1 Rotifera 124140 120620 15038.8 12.47 
2 104133 
3 133586 

May 1982 529.5 1 Total 356341 204146 132122.1 64.72 
2 137205 
3 118893 
1 Cladocera 85875 47725 34035.3 71.31 
2 36827 
3 20474 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

May 1982 532.1

1 Copepoda
2
3
1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

I Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3

63404
33249
23168

207062
67129
75251

231388
272243
224528
84524
94729
84216
70751
43039
40931
76113

134475
99381

43546
24085
20529
8502
3292
4524
3938
1442
2163

39940 20936.0 52.42

116481 78550.8 67.44

242720 25797.0 10.63

87823 5982.8 6.81

51574 16641.5 32.27

103323 29380.0 28.44

Aug 1982 496.5 29387 12390.6 42.16

5439 2722.9 50.06

2514 1284.6 51.09

Appendix 5-L. 

Quarter River Mile Rep No. Group Number . Mean Std Dev C.V • 

1 Copepoda 63404 39940 20936.0 52.42 
2 33249 
3 23168 
1 Rotifera 207062 116481 78550.8 67.44 
2 67129 
3 75251 

May 1982 532.1 1 Total 231388 242720 25797.0 10.63 
2 272243 
3 224528 
1 C1adocera 84524 87823 5982.8 6.81 
2 94729 

~ 3 84216 
'J 1 Copepoda 70751 51574 16641.5 32.27 CD 

2 43039 
3 40931 
1 Rotifera 76113 103323 29380.0 28.44 
2 134475 
3 99381 

Aug 1982 496.5 1 Total 43546 29387 12.390.6 42.16 
2. 24085 
3 20529 
1 Cladocera 8502 5439 2722.9 50.06 
2 3292 
3 4524 
1 Copepoda 3938 2514 1284.6 51.09 
2 1442 
3 2163 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Aug 1982 506.6

cW

1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

1 Total
2
3
I Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

31106
19351
13842

7223
12282
15614

2061
4501
4788
1165
2229
2879
3997
5552
7947

12616
24758
29949

2936
5440
6455
2367
6031
5284
7313

13287
18210

11706 4225.0 36.09

3783 1498.5 39.61

2091 865.3 41.38

5832 1989.8 34.12

22441 8895.8 39.64

4944 1811.2 36.64

4561 1936.1 42.45

12937 5456.9 42.18

21433 8818.3 41.14

Aug 1982 518.0

Appendix 5-1. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Rotifera 31106 21433 8818.3 41.14 
2 19351 
3 13842 

Aug 1982 506.6 1 Total 7223 11706 4225.0 36.09 
2 12282 
3 15614 
1 C1adocera 2061 3783 1498.5 39.61 
2 4501 
3 4788 

~ 1 Copepoda 1165 2091 865.3 41.38 
... J 2 2229 
<-' 3 2879 

1 Rotifera 3997 5832 1989.8 34.12 
2 5552 
3 7947 

Aug 1982 518.0 1 Total 12616 22441 8895.8 39.64 
2 24758 
3 29949 
1 C1adocera 2936 4944 1811.2 36.64 
2 5440 
3 6455 
1 Copepoda 2367 4561 1936.1 42.45 
2 6031 
3 5284 
1 Rotifera 7313 12937 5456.9 42.18 
2 13287 
3 18210 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Aug 1982 527.4

Aug 1982 528.0

C.
0

1 Total
2
3
1 Clado
2
3
1 Copep•
2
3
1 Rotif
2
3

1 Total
2
3
1 Clado
2
3
1 Copepi
2
3
1 Rotifi
2
3

I Total
2
3

cera

oda

era

ce ra

oda

era

95001
71466
99226
10608

5872
9102
9791
5524

10053
74602
60070
80071

40015
49844
74503
3612
8242
9740
7902
8722

10486
28501
32880
54277

66535
40971
67254

88564

8527

8456

71581

54787

7198

9037

38553

14957.5

2419.7

2542.6

10337.1

17767.5

3194.6

1320.4

13792.6

16.89

28.38

30.07

14.44

32.43

44.38

14.61

35.78

Aug 1982 529.5 58253 14971.3 25.70

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev c.v. 

Aug 1982 527.4 1 Total 95001 88564 14957.5 16.89 
2 71466 
3 99226 
1 C1adocera 10608 8527 2419.7 28.38 
2 5872 
3 9102 
1 Copepoda 9791 8456 2542.6 30.07 
2 5524 
3 10053 
1 Rotifera 74602 71581 10337.1 14.44 
2 60070 

(.J 
3 80071 

OJ 
0 Aug 1982 528.0 1 Total 40015 54787 17767.5 32.43 

2 49844 
3 74503 
1 C1adocera 3612 7198 3194.6 44.38 
2 8242 
3 9740 
1 Copepoda 7902 9037 1320.4 14.61 
2 8722 
3 10486 
1 Rotifera 28501 38553 13792.6 35.78 
2 32880 
3 54277 

Aug 1982 529.5 1 Total 66535 58253 14971.3 25.70 
2 40971 
3 67254 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Aug 1982 532.1

C4CD

I Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

i Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

I Total
2
3
I Cladocera
2
3

I 7265
5094
9410

13192
5425

11199
46078
30452
46645

21625
39410

111941
2294
4879

16392
3030
4712

20440
16301
29819
75109

5068
3589
2978
3568
2948
1803

7256

9939

41058

57659

7855

9394

40410

3878

2773

2158.0

4034.0

9189.7

47843.6

7505.4

9603.0

30801.2

1074.6

895.4

29.74

40.59

22.38

82.98

95.55

102.22

76.22

27.71

32.29

Nov 1982 496.5

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev c.v. 

1 C1adocera 7265 7256 2158.0 29.74 
2 5094 
3 9410 
1 Copepoda 13192 9939 4034.0 40.59 
2 5425 
3 11199 
1 Rotifera 46078 41058 9189.7 22.38 
2 30452 
3 46645 

Aug 1982 532.1 1 Total 21625 57659 47843.6 82.98 
(.,) 2 39410 
CO 3 111941 
~ 1 Cladocera 2294 7855 7505.4 95.55 

2 4879 
3 16392 
1 Copepoda 3030 9394 9603.0 102.22 
2 4712 
3 20440 
1 Rotifera 16301 40410 30801. 2 76.22 
2 29819 
3 75109 

Nov 1982 496.5 1 Total 5068 3878 1074.6 27.71 
2 3589 
3 2978 
1.Cladocera 3568 2773 895.4 32.29 
2 2948 
3 1803 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Nov 1982 506.6

1
2
3

31

2
3

1
2
3
1
2
3
1
2
3
1
2
3

1
2
31
2
3
1
2
3

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

793
319
676
707
322
499

3938
3648

727
3320
2988

525
140
561
118
478

99
84

3432
4269
4713
1475
2135
2057
569
639

1005

596

509

2771

2278

273

220

4138

1889

738

246.9

192.7

1776.1

1526.9

249.7

223.3

650.5

360.6

234.1

41.43

37.84

64.10

67.04

91.45

101.33

15.72

19.09

31.74

Nov 1982 518.0

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Copepoda 793 596 246.9 41.43 
2 319 
3 676 
1 Rotifera 707 509 192.7 37.84 
2 322 
3 499 

Nov 1982 506.6 1 Total 3938 2771 1776.1 64.10 
2 3648 
3 727 

Co) 1 Cladocera 3320 2278 1526.9 67.04 
CD 2 2988 
~ 3 525 

1 Copepoda 140 273 249.7 91.45 
2 561 
3 118 
1 Rotifera 478 220 223.3 101.33 
2 99 
3 84 

Nov 1982 518.0 1 Total 3432 4138 650.5 15.72 
2 4269 
3 4713 
1 C1adocera 1475 1889 360.6 19.09 
2 2135 
3 2057 
1 Copepoda 569 738 234.1 31.74 
2 639 
3 1005 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Nov 1982 527.4

1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

1388
1495
1651

1511 132.3 8.75

0j

11437
10708
17775
4283
7358
3622
1234
1374
1482
5920
1976

12671

10259
14495
40572

4940
1940
8346
1144
1529
2133
4175

11026
30093

13307 3886.8 29.21

5088 1993.8 39.19

1363 124.3 9.12

6856 5408.5 78.89

Nov 1982 528.0 1 Total
2
3
1
2
3

Cladocera

21775 16415.6 75.39

5075 3205.1 63.15

1602 498.5 31.12

15098 13430.2 88.95

1 Copepoda
2
3
1 Rotifera
2
3

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Rotifera 1388 1511 132.3 8.75 
2 1495 
3 1651 

Nov 1982 527.4 1 Total 11437 13307 3886.8 29.21 
2 10708 
3 17775 
1 C1adocera 4283 5088 1993.8 39.19 
2 7358 
3 3622 
1 Copepoda 1234 1363 124.3 9.12 
2 1374 
3 1482 

(.J 1 Rotifera 5920 6856 5408.5 78.89 
Q) 2 1976 
-- 3 12671 

Nov 1982 528.0 1 Total 10259 21775 16415.6 75.39 
2 14495 
3 40572 
1 Cladocera 4940 5075 3205.1 63.15 
2 1940 
3 8346 
1 Copepoda 1144 1602 498.5 31.12 
2 1529 
3 2133 
1 Rotifera 4175 15098 13430.2 88.95 
2 11026 
3 30093 



Appendix 5-L.

Quarter River Mile

Nov 1982 529.5

Nov 1982 532.1

Feb 1983 496.5

Rep No. Group

I Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

coCD
tA

Number

38145
12109
31025

7927
3127
6132

11470
3247
6083

18748
5735

18810

23444
26814
13509
4255
4826
1614
5130
5946
2709

14059
16042

9186

31126
23776
25026

Mean

27093

5729

6933

14431

21256

3565

4595

13096

Std Dev

13456.0

2425.3

4176.9

7531.0

6917.2

1713.6

1683.5

3528.1

C.V.

49.67

42.34

60.24

52.19

32.54

48.07

36.64

26.94

1 Total
2
3

26643 3932.7 14.76

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

Nov 1982 529.5 1 Total 38145 27093 13456.0 49.67 
2 . 12109 
3 31025 
1 C1adocera 7927 5729 2425.3 42.34 
2 3127 
3 6132 
1 Copepoda 11470 6933 4176 .• 9 60.24 
2 3247 
3 6083 
1 Rotifera 18748 14431 7531.0 52.19 
2 5735 
3 18810 

~ 
Q) Nov 1982 532.1 1 Total 23444 21256 6917.2 32.54 
~ 2 26814 

3 13509 
1 C1adocera 4255 3565 1713.6 48.07 
2 4826 
3 1614 
1 Copepoda 5130 4595 1683.5 36.64 
2 5946 
3 2709 
1 Rotifera 14059 13096 3528.1 26.94 
2 16042 
3 9186 

Feb 1983 496.5 1 Total 31126 26643 3932.7 14.76 
2 23776 
3 25026 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

Feb 1983 506.6 1 Total
2

ca
Go

3
1
2
3

Cladocera

1673
2980
1003
3088
1818
1304

26365
18978
22719

15225
24283
18578

421
1287

88
1587
3327

975
13217
19669
17515

6190
19909
43217

0
519
317

19362 4579.6 23.65

599 618.9 103.38

1963 1220.2 62.16

16800 3284.8 19.55

1885 1005.5 53.33

2070 918.3 44.36

22687 3693.6 16.28

1 Copepoda
2
3
1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3

Feb 1983 5.18.0 23105 18719.3 81.02

279 261.6 93.88

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 C1adocera 1673 1885 1005.5 53.33 
2 2980 
3 1003 
1 Copepoda 3088 2070 918.3 44.36 
2. 1818 
3 1304 
1 Rotifera 26365 22687 3693.6 16.28 
2 18978 
3 22719 

Feb 1983 506.6 1 Total 15225 19362 4579.6 23.65 
2 24283 
3 18578 

~ 1 Cladocera 421 599 618.9 103.38 
Ol 2 1287 
(Jl 3 88 

1 Copepoda 1587 1963 1220.2 62.16 
2 3327 
3 975 
1 Rotifera 13217 16800 3284.8 19.55 
2. 19669 
3 17515 

Feb 1983 518.0 1 Total 6190 23105 18719.3 81.02 
2. 19909 
3 43217 
1 C1adocera 0 279 261.6 93.88 
2 . 519 
3 317 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Feb 1983 527.4

C,.CD

1 Copepoda
2
3
1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3

741
1278
2591
5449

18112
40309

15927
19820
23028

304
249
528

1145
1141

542
14478
18430
21958

41007
13868
17970

651
507
468

2532
908

2017

19592 3556.0 18.15

360 147.8 41.01

943 347.0 36.81

18289 3742.0 20.46

1537 951.7 61.94

21290 17646.0 82.88

Feb 1983 528.0 24282 14629.1 60.25

542 96.4 17.78

1819 829.9 45.62

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.v. 

1 Copepoda 741 1537 951.7 61.94 
2 1278 
3 2591 
1 Rotifera 5449 21290 17646.0 82.88 
2 18112 
3 40309 

Feb 1983 527.4 1 Total 15927 19592 3556.0 18.15 
2 19820 

. 3 23028 
1 Cladocera 304 360 147.8 41.01 

~ 
2 249 

ell 3 528 
C> 1 Copepoda 1145 943 347.0 36.81 

2 1141 
3 542 
1 Rotifera 14478 18289 3742.0 20.46 
2 18430 
3 21958 

Feb 1983 528.0 1 Total 41007 24282 14629.1 60.25 
2 13868 
3 17970 
1 Cladocera 651 542 96.4 17.78 
2 507 
3 468 
1 Copepoda 2532 1819 829.9 45.62 
2 908 
3 2017 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Feb 1983 529.5

-w

1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

37824
12453
15485

7559
26923
9791

295
867
260
650

1814
962

6614
24242

8569

6430
21852
43522

156
1012
1780

379
679

2575
5895

20161
39167

14758 10594.4 71.79

474 340.8 71.90

1142 602.5 52.76

13142 9662.7 73.53

21921 13855.9 63.21

Feb 1983 532.1 23935 18633.5 77.85

983 812.4 82.67

1211 1190.7 98.33

21741 16692.2 76.78

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Rotifera 37824 21921 13855.9 63.21 
2 12453 
3 15485 

Feb 1983 529.5 1 Total 7559 14758 10594.4 71. 79 
2 26923 
3 9791 
1 C1adocera 295 474 340.8 71.90 
2 867 
3 260 
1 Copepoda 650 1142 602.5 52.76 

CJ 2 1814 
CD 3 962 
-.J 1 Rotifera 6614 13142 9662.7 73.53 

2 24242 
3 8569 

Feb 1983 532.1 1 Total 6430 23935 18633.5 77 .85 
2 21852 
3 43522 
1 C1adocera 156 983 812.4 82.67 
2 1012 
3 1780 
1 Copepoda 379 1211 1190.7 98.33 
2 679 
3 2575 
1 Rotifera 5895 21741 16692.2 76.78 
2 20161 
3 39167 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Jun 1983 496.5

Jun 1983 506.6

WGoco

1 Total
2
3
1 Cladocera
2
3
I Copepoda
2
3
1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
I Rotifera
2
3

9586
6775
3966
1266
543
560
712
402
328

7608
5830
3078

26646
30149

9951
1381
2354

346
961
963
217

24304
26832

9388

150165
248716
105471

6776 2810.0 41.47

790 412.6 52.25

481 203.7 42.38

5505 2282.4 41.46

22249 10793.2 48.51

1360 1004.2 73.82

714 430.1 60.27

20175 9426.7 46.73

Jun 1983 518.0 1 Total
2
3

168117 73290.5 43.59

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

Jun 1983 496.5 1 Total 9586 6776 2810.0 41.47 
2 6775 
3 3966 
1 Cladocera 1266 790 412.6 52.25 
2 543 
3 560 
1 Copepoda 712 481 203.7 42.38 
2 402 
3 328 
1 Rotifera 7608 5505 2282..4 41.46 
2 5830 

~ 
3 3078 

m 
CD Jun 1983 506.6 1 Total 26646 22249 10793.2 48.51 

2 30149 
3 9951 
1 Cladocera 1381 1360 1004.2 73.82 
2 2354 
3 346 
1 Copepoda 961 714 430.1 60.27 
2 963 
3 217 
1 Rotifera 24304 20175 9426.7 46.73 
2 26832 
3 9388 

Jun 1983 518.0 1 Total 150165 ·168117 73290.5 43.59 
2 248716 
3 105471 



Appendix 5-L.

Quarter River Mile

Jun 1983 527.4

co

Rep No. Group

1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
I Copepoda
2
3
I Rotifera
2
3

I Total
2
3
1 Cladocera
2
3

Number

18945
10206
4011
2313

28
29

128907
238482
101431

249150
124183
253260

13547
0

11276
7493

0
2591

228110
124183
239393

359644
90192

385843
26546
2802
7418

Mean

11054

790

156273

208864

8274

3361

197229

278560

12255

Std Dev

7503.0

1319.0

72508.1

73365.0

7255.2

3805.4

63510.5

163656.3

12589.4

C.V.

67.88

166.96

46.40

35.13

87.68

113.21

32.20

58.75

102.73

Jun 1983 528.0

Appendix 5-L. 

Quarter River Mile Rep No. Group Nwnber Mean Std Dev C.V. 

1 C1adocera 18945 11054 7503.0 67.88 
2 10206 
3 4011 
1 Copepoda 2313 790 1319.0 166.96 
2 28 
3 29 
1 Rotifera 128907 156273 72508.1 46.40 
2 238482 
3 101431 

Jun 1983 527.4 1 Total 249150 . 208864 73365.0 35.13 
(.) 2 124183 
C'l 3 253260 
<.) 1 C1adocera 13547 8274 7255.2 87.68 

2 0 
3 11276 
1 Copepoda 7493 3361 3805.4 113.21 
2 0 
3 2591 
1 Rotifera 228110 197229 63510.5 32.20 
2 124183 
3 239393 , , 

Jun 1983 528.0 1 Total 359644 278560 163656.3 58.75 
2 90192 
3 385843 
1 Cladocera 26546 12255 12589.4 102.73 
2 2802 
3 7418 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Jun 1983 529.5

c0
tz

1 Copepoda
2
3
1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

I Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3

5187
3747
9275

327911
83643

369150

205663
302176
410901

4313
67944
11236
7740

10952
22562

193610
223280
377103

101032
244558
83064

1979
9691
5251
3055
9694
3076

260235 154316.6

6070 2867L8 47.25

306247 102679.5 33.53

27831 34910.9 125.44

13751 7797.4 56.70

264664 98498.3 37.22

59.30

Jun 1983 532.1 142885 88508.8 61.94

5640 3870.7 68.63

5275 3827.0 72.55

Appendix 5-L. 

Quarter River Mile Rep No. Group Nwnber Mean Std Dev C.V. 

1 Copepoda 5187 6070 2867~8 47.25 
2 3747 
3 9275 
1 Rotifera 327911 260235 154316.6 59.30 
2 83643 
3 369150 

Jun 1983 529.5 1 Total 205663 306247 102679.5 33.53 
2 302176 
3 410901 
1 C1adocera 4313 27831 34910.9 125.44 

GJ 2 67944 
r..:J 3 11236 
0 1 Copepoda 7740 13751 7797.4 56.70 

2 10952 
3 22562 
1 Rotifera 193610 264664 98498.3 37.22 
2 223280 
3 377103 

Jun 1983 532.1 1 Total 101032 142885 88508.8 61.94 
2 244"558 
3 83064 
1 Cladocera 1979 5640 3870.7 68.63 
2 9691 
3 5251 
1 Copepoda 3055 5275 3827.0 72.55 
2 9694 
3 3076 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Aug 1983 496.5

C'
I-b

1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

95998
225173
74737

15187
25487
30316

310
10690
12234

3461
2747
2659

11416
12050
15423

42596
20546
15461
22920
10942
8654
4868
2989
1428

14808
6615
5379

131969 81413.8 61.69

23663 7727.6 32.66

7745 6484.7 83.73

2956 439.8 14.88

12963 2153.9 16.62

Aug 1983 506.6 26201 14424.3 55.05

14172 7661.9 54.06

3095 1722.4 55.65

8934 5124.4 57.36

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Rotifera 95998 131969 81413.8 61.69 
2 225173 
3 74737 

Aug 1983 496.5 1 Total 15187 23663 7727.6 32.66 
2 25487 
3 30316 
1 C1adocera :no 7745 6484.7 83.73 
2 10690 
3 12234 
1 Copepoda 3461 2956 439.8 14.88 

(..) 2 2747 
'" .... 3 2659 

1 Rotifera 11416 12963 2153.9 16.62 
2 12050 
3 15423 

Aug 1983 506.6 1 Total 42596 26201 14424.3 55.05 
2 20546 
3 15461 
1 C1adocera 22920 14172 7661. 9 54.06 
2 10942 
3 8654 
1 Copepoda 4868 3095 1722.4 55.65 
2 2989 
3 1428 
1 Rotifera 14808 8934 5124.4 57.36 
2 6615 
3 5379 



Appendix 5-L.

Quarter

Aug 1983

River Mile

518.0

Rep No. Group

I Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

Co

Aug 1983 527.4

Number

36421
43009
44646

8025
13890

9404
4939
6997
6180

23457
22122
29062

70391
73906
48375
13493
13415
11904
14002
10977
9416

42896
49514
27055

69413
54254
80177

Mean

41359

10440

6039

24880

64224

12937

11465

39822

Std Dev

4353.8

3066.6

1036.3

3682.4

13837.7

895.7

2331.6

11540.8

C.V.

10.53

29.37

17.16

14.80

21.55

6.92

20.34

28.98

Aug 1983 528.0 1 Total
2
3

67948 13023.4 19.17

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

Aug 1983 518.0 1 Total 36421 41359 4353.8 10.53 
2 43009 
3 44646 
1 Cladocera 8025 10440 3066.6 29.37 
2 13890 
3 9404 
1 Copepoda 4939 6039 1036.3 17.16 
2 6997 
3 6180 
1 Rotifera 23457 24880 3682.4 14.80 
2 22122 
3 29062 

tJ 
Cl) 

Aug 1983 527.4 1 Total 70391 64224 13837.7 21.55 l\J 
2 73906 
3 48375 
1 Cladocera 13493 12937 895.7 6.92 
2 13415 
3 11904 
1 Copepoda 14002 11465 2331.6 20.34 
2 10977 
3 9416 
1 Rotifera 42896 39822 11540.8 28.98 
2 49514 
3 27055 

Aug 1983 528.0 1 Total 69413 67948 13023.4 19.17 
2 54254 
3 80177 



Appendix 5-L.

Quarter River Mile

Aug 1983 529.5

Aug 1983 532.1

Rep No. Group

I Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

1 Total
2
3
I Cladocera
2
3

Number

9820
11856
12419
15011
8377

12201
44582
34021
55557

62502
95339
32661
1551?
25081

6234
19505
33119
12331
27480
37139
14096

180054
117711
13033
32339
17984

1206

Mean

11365

11863

44720

63501

15611

21652

26238

103599

17176

Std Dev

1367.3

3329.9

10768.7

31350.9

9423.8

10558.9

11571.6

84400.0

15582.2

C.V.

12.03

28.07

24.08

49.37

60.37

48.77

44.10

81.47

90.72

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Cladocera 9820 11365 1367.3 12.03 
2 11856 
3 12419 
1 Copepoda 15011 11863 3329.9 28.07 
2 8377 
3 12201 
1 Rotifera 44582 44720 10768.7 24.08 
2 34021 
3 55557 

Aug 1983 529.5 1 Total 62502 63501 31350.9 49.37 
2 95339 
3 32661 

(.;I 1 Cladocera 15517 15611 9423.8 60.37 
r,.:) 

2 25081 .... 
3 6234 
1 Copepoda 19505 21652 10558.9 48.77 
2 33119 
3 12331 
1 Rotifera 27480 26238 11571.6 44.10 
2 37139 
3 14096 

Aug 1983 532.1 1 Total 180054 103599 84400.0 81.47 
2 117711 
3 13033 
1 Cladocera 32339 17176 15;582.2 90.72 
2 17984 
3 1206 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Nov 1983 496.5

C)

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

20006
13487

1275
127709
86240
10552

16602
10968
13993
14148
10243
12502

571
404
571

1883
321
920

6372
2932
6344
5114
2543
5611

519
272
482

11589

74834

13854

12298

515

1041

5216

4423

424

9508.6

59405.5

2819.6

1960.5

96.4

788.0

1978.1

1646.7

133.2

82.05

79.38

20.35

15.94

18.71

75.68

37.92

37.23

31.39

Nov 1983 506.6

Appendix 5-L. 

Quarter River Mile Rep No. Croup Number Mean Std Dev C.V. 

1 Copepoda 20006 11589 9508.6 82.05 
2 13487 
3 1275 
1 Rotifera 127709 74834 59405.5 79.38 
2 86240 
3 10552 

Nov 1983 496.5 1 Total 16602 13854 2819.6 20.35 
2 10968 
3 13993 
1 Cladocera 14148 12298 1960.5 15.94 
2 10243 
3 12502 

Co) 1 Copepoda 571 515 96.4 18.71 to:) ... 2 404 
3 571 
1 Rotifera 1883 1041 788.0 75.68 
2 321 
3 920 

Nov 1983 506.6 1 Total 6372 5216 1978.1 37.92 
2 2932 
3 6344 
1 Cladocera 5114 4423 1646.7 37.23 
2 2543 
3 5611 
1 Copepoda 519 424 133.2 31.39 
2 272 
3 482 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Nov 1983 518.0

ýw I

1 Rotifera
2
3

1 Total
2
3
1 Cladocer
2
3
1 Copepoda
2
3
1 Rotifera
2
3

I Total
2
3
1 Cladocer•
2
3
1 Copepoda
2
3
1 Rotifera
2
3

a

739
117
251

11417
15743
18663
6068

11280
11067

799
318
644

4550
4145
6952

30398
28607
37139
13868
11599
16131

2507
2903
5329

14023
14105
15679

15274

9472

587

5216

32048

13866

3580

14602

369 327.4 88.72

3645.7

2949.6

245.5

1517.3

4499.0

2266.0

1527.9

933.3

23.87

31.14

41.83

29.09

14.04

16.34

42.68

6.39

Nov 1983 527.4

a

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Rotifera 739 369 327.4 88.72 
2 117 
3 251 

Nov 1983 518.0 1 Total 11417 15274 3645.7 23.87 
2 15743 
3 18663 
1 C1adocera 6068 9472 2949.6 31.14 
2 11280 
3 11067 
1 Copepoda 799 587 245.5 41.83 

Co: 2 318 
t.') 3 644 vi 

1 Rotifera 4550 5216 1517.3 29.09 
2 4145 
3 6952 

Nov 1983 527.4 1 Total 30398 32048 4499.0 14.04 
2 28607 
3 37139 
1 Cladocera 13868 13866 2266.0 16.34 
2 11599 
3 16131 
1 Copepoda 2507 3580 1527.9 42.68 
2 2903 
3 5329 
1 Rotifera 14023 14602 933.3 6.39 
2 14105 
3 15679 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Nov 1983 528.0

Nov 1983 529.5

1 Total
2
3
1 Clado
2
3
1 Copepi
2
3
1 Rotifi
2
3

1 Total
2
3
1 Cladoi
2
3
1 Copepi
2
3
1 Rotifi
2
3

1 Total
2
3

ce ra

oda

era

cera

oda

e ra

34835
85526
18377
15462
32675
9320
4759
6910
1394

14614
45941

7663

109603
91245
58171
37714
40645
20488
22853
17286
11084
49036
33314
26599

11811
25719
33476

46246

19152

4354

22739

86340

32949

17074

36316

34998.6

12106.9

2780.2

20391.6

26064.5

10890.6

5887.4

11515.9

75.68

63.21

63.85

89.68

30.19

33.05

34.48

31.71

Nov 1983 532.1 23669 10977.1 46.38

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.v. 

Nov 1983 528.0 1 Total 34835 46246 34998.6 75.68 
2 85526 
3 18377 
1 Cladocera 15462 19152 1210&.9 63.21 
2 32675 
3 9320 
1 Copepoda 4759 4354 2780.2 63.85 
2 6910 
3 1394 
1 Rotifera 14614 22739 20391. 6 89.68 
2 45941 
3 7663 

:;.,) Nov 1983 529.5 1 Total 109603 86340 26064.5 30.19 
~ 2 91245 .. ; 

3 58171 
1 Cladocera 37714 32949 10890.6 33.05 
2 40645 
3 20488 
1 Copepoda 22853 17074 5887.4 34.48 
2 17286 
3 11084 
1 Rotifera 49036 36316 11515.9 31.71 
2 33314 
3 26599 

Nov 1983 532.1 1 Total 11811 23669 10.977 .1 46.38 
2 25719 
3 33476 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Feb 1984 496.5

1
2
3
1
2
3
1
2
3

1
2
3
1
2
3
1
2
3
1
2
3

Cladocera

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

C3

3721
8629

12367
2107
6988
5034
5983

10102
16075

34516
2745

19825
791
194

1417
5541

497
2721

28184
2054

15687

6422
7922
6871

128
388

52

8239

4710

10720

19029

801

2920

15308

7072

189

4336.2

2456.6

5074.3

15900.5

611.6

2527.9

13069.1

769.9

176.2

52.63

52.16

47.33

83.56

76.38

86.58

85.37

10.89

93.06

Feb 1984 506.6 1 Total
2
3
1 Cladocera
2
3

Appendix 5-L. 

Quarter River Mile Rep No. Group Nwnber Mean Std Dev C.V. 

1 Cladocera 3721 8239 4336.2 52.63 
2 8629 
3 12367 
1 Copepoda 2107 4710 2456.6 52.16 
2 6988 
3 5034 
1 Rotifera 5983 10720 5074.3 47.33 
2 10102 
3 16075 

Feb 1984 496.5 1 Total 34516 19029 15900.5 83.56 
2 2745 

GJ 3 19825 
c./) 1 Cladocera 791 801 611.6 76.38 
-.J 2 194 

3 1417 
1 Copepoda 5541 2920 2527.9 86.58 
2 497 
3 2721 
1 Rotifera 28184 15308 13069.1 85.37 
2 2054 
3 15687 

Feb 1984 506.6 1 Total 6422· 7072 769.9 10.89 
2 7922 
3 6871 
1 Cladocera 128 189 176.2 93.06 
2 388 
3 52 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Feb 1984 518.0

1
2
3
1
2
3

1
2
3
1
2
3
1
2
3
1
2
3

Copepoda

Rotifera

Total

Cladocera

Copepoda

Rotifera

593
1078
1058
5701
6456
5761

22415
14908
12081

834
252
166

5778
2607
1854

15803
12049
10061

41451
21437
19124

1352
802
145

6995
2579
3316

910

5973

16468

417

3413

12638

27337

766

4297

274.4 30.17

419.7 7.03

5340.7 32.43

363.4 87.08

2082.5 61.02

2915.9 23.07

12277.4 44.91

604.3 78.85

2365.7 55.06

Feb 1984 527.4 1 Total
2
3-

1 Cladocera
2
3
1 Copepoda
2
3

Appendix 5-L. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

1 Copepoda 593 910 274.4 30.17 
2 1078 
3 1058 
1 Rotifera 5701 5973 419.7 7.03 
2 6456 
3 5761 

Feb 1984 518.0 1 Total 22415 16468 5340.7 32.43 
2 14908 

. , 3 12081 ' .. 
363.4 r.j 1 C1adocera 834 417 87.08 

~ 2 252 
3 166 
1 Copepoda 5778 3413 2082.5 61.02 
2 2607 
3 1854 
1 Rotifera 15803 12638 2915.9 23.07 
2 12049 
3 10061 

Feb 1984 527.4 1 Total 41451 27337 12277.4 44.91 
2 2.1437 
3 19124 
1 Cladocera 1352. 766 604.3 78.85 
2 802 
3 145 
1 Copepoda 6995 4297 2.365.7 55.06 
2 2579 
3 3316 



Appendix 5-L.

Quarter River Mile Rep No. Group Number Mean Std Dev C.V.

Feb 1984 528.0

Q

1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

1 Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

33104
18056
15663

19816
23750
39171

318
1298

14
5094
5011

10987
14404
17441
28170

13520
19723
11733

546
1154

371
3032
3999
2079
9942

14570
9283

27579 10229.9 37.09

543 671.0 123.50

7031 3426.5 48.74

20005 7232.3 36.15

22274 9454.8 42.45

Feb 1984 529.5 14992 4193.5 27.97

690 411.0 59.53

3037 960.0 31.61

11265 2881.1 25.58

Appendix 5-L. 

Quarter River Mile Rep No. Group Nwnber Mean Std Dev C.V. 

1 Rotifera 33104 22274 9454.8 42.45 
2 18056 
3 15663 

Feb 1984 528.0 1 Total 19816 27579 10229.9 37.09 
2 23750 
3 39171 
1 Cladocera 318 543 671.0 123.50 
2 1298 
3 14 

<.l 1 Copepoda 5094 7031 3426.5 48.74 
:.:l ..., 2 5011 

3 10987 
1 Rotifera 14404 20005 72.32.3 36.15 
2 17441 
3 28110 

Feb 1984 529.5 1 Total 13520 14992 4193.5 27.97 
2 19723 
3 11733 
1 C1adocera 546 690 411.0 59.53 
2 1154 
3 371 
1 Copepoda 3032 3037 960.0 31.61 
2 3999 
3 2079 
1 Rotifera 9942 11265 2881.1 25.58 
2 14570 
3 9283 



Appendix.5-L.

Quarter River Mile

Feb 1984 532.1

Rep No. Group

I Total
2
3
1 Cladocera
2
3
1 Copepoda
2
3
1 Rotifera
2
3

Number

28078
27504
48192

804
766

1258
5228
6227
8802

22046
20511
38132

Mean

34591

943

6752

26896

Std Dev

11782.0

273.7

1844.0

9760.6

C.V.

34.06

29.04

27.31

36.29

0

Appendix,5-L •. 

Quarter River Mile Rep No. Group Number Mean Std Dev C.V. 

Feb 1984 532.1 1 Total 28078 34591 11782.0 34.06 
2 27504 
3 48192 
1 C1adocera 804 943 273.7 29.04 
2 766 
3 1258 
1 Copepoda 5228 6752 1844.0 27.31 
2 6227 
3 8802 
1 Rotifera 22046 26896 9760.6 36.29 
2 20511 
3 38132 ,.. .... 

~ 

0 



Appendix 5-L. (Continued)

Qtr. River Group Sample 1 Sample 2 Sample 3 Mean Std. C.V.
Mile

May 1984 496.5 CLADOCERA
COPEPODA
ROTIFERA
TOTAL

May 1984 506.6

May 1984 518.0

May 1984 527.4

AO

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

2880
1183
9960

14023

1434
613

5531
7578

1577
832

30448
32857

10968
3615

81611
96194

10288
8430

211990
230708

12246
7687

92053
111986

1461
634

3834
5929

1375
610

6560
8545

1109
891

3903
5903

269
90

2299
2658

7194
6801

96551
110546

782
628

21869
23279

2909
3689

35961
42559

1696
390

8960
11046

3645
1394

55286
60325

21774
9996

215440
247210

9851
4444

116265
130560

8883
10875

123399
143157

1413
631

6131
8176

1830
772

29344
31947

13312
6804

131201
151317

6974
4501

116708
128182

8013
7417

83804
99234

1905
809

6785
9499

845.2
324.1

3069.2
4130.5

294.1
251.0

2581.4
2623.1

1702.2
654.1

26510.7
28844.3

7567.4
3190.5

73334.8
83355.5

44.36
40.06
45.24
43.48

20.81
39.76
42.10
32.08

93.00
84.72
90.34
90.29

56.85
46.89
55.90
55.09

76.96
86.68
81.45
80.93

59.02
48.55
52.86
51.89

May 1984 528.0 5366.6
3901.3

95061.3
103734.9

May 1984 529.5 4729.0
3600.6

44298.8
51497.1

Appendix 5-L. (Continued) 

Qtr. River Group Sample 1 Sample 2 Sample 3 Mean Std. C.V. 
Mile 

May 1984 496.5 CLADOCERA 2880 1461 1375 1905 845.2 44.36 
COPEPODA 1183 634 610 809 324.1 40.06 
ROTIFERA 9960 3834 6560 6785 3069.2 45.24 
TOTAL 14023 5929 8545 9499 4130.5 43.48 

May 1984 506.6 CLADOCERA 1434 1109 1696 1413 294.1 20.81 
COPEPODA 613 891 390 631 251.0 39.76 
ROTIFERA 5531 3903 8960 6131 2581.4 42.10 
TOTAL 7578 5903 11046 8176 2623.1 32.08 

May 1984 518.0 CLADOCERA 1577 269 3645 1830 1702.2 93.00 
~ COPEPODA 832 90 1394 772 654.1 84.72 ,:') 

~ ROTIFERA 30448 2299 55286 29344 26510.7 90.34 
TOTAL 32857 2658 60325 31947 28844.3 90.29 

May 1984 527.4 CLADOCERA 10968 7194 21774 13312 7567.4 56.85 
COPEPODA 3615 6801 9996 6804 3190.5 46.89 
ROTIFERA 81611 96551 215440 131201 73334.8 55.90 
TOTAL 96194 110546 247210 151317 83355.5 55.09 

May 1984 528.0 C LADOC ERA 10288 782 9851 6974 5366.6 76.96 
COPEPODA 8430 628 4444 4501 3901. 3 86.68 
ROTIFERA 211990 21869 116265 116708 95061. 3 81.45 
TOTAL 230708 23279 130560 128182 103734.9 80.93 

May 1984 529.5 CLADOCERA 12246 2909 8883 8013 4729.0 59.02 
COPEPODA 7687 3689 10875 7417 3600.6 48.55 
ROTIFERA 92053 35961 123399 83804 44298.8 52.86 
TOTAL 111986 42559 143157 99234 51497.1 51.89 



Appendix 5-L. (Continued)

Qtr. River Group Sample 1 Sample 2 Sample 3 Mean Std. C.V.
Mile

C

May 1984 532.1

Aug 1984 496.5

Aug 1984 506.6

Aug 1984 518.0

Aug 1984 527.4

Aug 1984 528.0

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

3461
3918

58893
66272

1042
567

1643
3252

6795
2141

11041
19977

2737
2024

15263
20024

2918
2320

29710
34948

2971
5053

23911
31935

6554
11190

349990
367734

6464
2854

13250
22568

11447
2979

14739
29165

2805
2330

27792
32927

4376
4790

40091
49257

4921
11598
65511
82030

19999
10609

384250
414858

9750
5849

19212
34811

9355
2940

16402
28697

2731
1714

30250
34695

6272
7122

84195
97589

5082
12121

128733
145936

10005
8572

264378
282955

5752
3090

11368
20210

9199
2687

14061
25946

2758
2023

24435
29215

4522
4744

51332
60598

4325
9591

72718
86634

8792.4
4041.2

178777.5
189126.2

4397.4
2648.9
8934.4

15911.1

2329.9
473.0

2744.1
5174.9

41.1
308.0

8037.7
8008.9

1681.8
2401.3

28929.6
32824.3

1175.1
3938.4

52781.4
57139.8

87.88
47.14
67.62
66.84

76.45
85.72
78.59
78.73

25.33
17.60
19.52
19.94

1.49
15.23
32.89
27.41

37.19
50.62
56.36
54.17

27.17
41.07
72.58
65.96

Appendix 5-L. (Continued) 

Qtr. River Group Sample 1 Sample 2 Sample 3 Mean Std. C.V. 
Mile 

May 1984 532.1 CLADOCERA 3461 6554 19999 10005 8792.4 87.88 
COPEPODA 3918 11190 10609 8572 4041.2 47.14 
ROTIFERA 58893 349990 384250 264378 178777.5 67.62 
TOTAL 66272 367734 414858 282955 ·189126.2 66.84 

Aug 1984 496.5 CLADOCERA 1042 6464 9750 5752 4397.4 76.45 
COPEPODA 567 2854 5849 3090 2648.9 85.72 
ROTIFERA 1643 13250 19212 11368 8934.4 78.59 
TOTAL 3252 22568 34811 20210 15911.1 78.73 

,a Aug 1984 506.6 CLADOCERA 6795 11447 9355 9199 2329.9 25.33 c COPEPODA 2141 2979 2940 2687 473.0 17.60 l~ 
ROTIFERA 11041 14739 16402 14061 2744.1 19.52 
TOTAL 19977 29165 28697 25946 5174.9 19.94 

Aug 1984 518.0 CLADOCERA 2737 2805 2731 2758 41.1 1.49 
COPEPODA 2024 2330 1714 2023 308.0 15.23 
ROTIFERA 15263 27792 30250 24435 8037.7 32.89 
TOTAL 20024 32927 34695 29215 8008.9 27.41 

Aug 1984 527.4 CLADOCERA 2918 4376 6272 4522 1681.8 37.19 
COPEPODA 2320 4790 7122 4744 2401.3 50.62 
ROTIFERA 29710 40091 84195 51332 28929.6 56.36 
TOTAL 34948 49257 97589 60598 32824.3 54.17 

Aug 1984 528.0 CLADOCERA 2971 4921 5082 4325 1175.1 27.17 
COPEPODA 5053 11598 12121 9591 3938.4 41.07 
ROTIFERA 23911 65511 128733 72718 52781.4 72.58 
TOTAL 31935 82030 145936 86634 57139.8 65.96 



Appendix 5-L. (Continued)

Qtr. River Group Sample 1 Sample 2 Sample 3 Mean Std. C.V.
Mile

0

Aug 1984 529.5

Aug 1984 532.1

Nov 1984 496.5

Nov 1984 506.6

Nov 1984 518.0

Nov 1984 527.4

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

336
937

8212
9485

10662
33933
77945

122540

81
412
265
758

3118
639
340

4097

7353
1762
401

9516

13257
4707
2734

20698

1300
4527

13912
19739

7486
22209
48715
78410

2738
578
486

3802

2433
387
209

3029

3335
627
303

4265

12165
4512
2377

19054

8354
16579
69910
94843

12716
13678
54626
81021

1005
400
359

1764

6765
703
405

7873

2606
811
223

3640

10536
4067
2550

17153

3330
7348

30678
41356

10288
23273
60429
93990

1275
463
370

2108

4105
576
318

5000

4431
1067

309
5807

11986
4429
2554

18968

4377.5
8193.6

34095.2
46604.3

2635.0
10169.4
15454.8
24759.2

1348.9
99.5

110.9
1550.9

2328.7
167.1

99.8
2545.0

2556.4
609.2

89.2
3227.3

1369.3
328.0
178.5

1774.1

131.46
111.51
111.14
112.69

25.61
43.70
25.58
26.34

105.82
21.47
29.98
73.57

56.72
28.99
31.39
50.90

57.69
57.11
28.85
55.58

11.42
7.41
6.99
9.35

Appendix 5-L. (Continued) 

Qtr. River Group Sample 1 Sample 2 Sample 3 Mean Std. C.V. 
Mile 

Aug 1984 529.5 CLADOCERA 336 1300 8354 3330 4377 .5 131.46 
COPEPODA 937 4527 16579 7348 8193.6 111.51 
ROTIFERA 8212 13912 69910 30678 34095.2 111.14 
TOTAL 9485 19739 94843 41356 46604.3 112.69 

Aug 1984 532.1 CLADOCERA 10662 7486 12716 10288 2635.0 25.61 
COPEPODA 33933 22209 13678 23273 10169.4 43.70 
ROTIFERA 77945 48715 54626 60429 15454.8 25.58 
TOTAL 122540 78410 81021 93990 24759.2 26.34 

,:. Nov 1984 496.5 CLADOCERA 81 2738 1005 1275 1348.9 105.82 
0 COPEPODA 412 578 400 463 99.5 21.47 . 
.-

ROTIFERA 265 486 359 370 110.9 29.98 
TOTAL 758 3802 1764 2108 1550.9 73.57 

Nov 1984 506.6 CLADOCERA 3118 2433 6765 4105 2328.7 56.72 
COPEPODA 639 387 703 576 167.1 28.99 
ROTIFERA 340 209 405 318 99.8 31.39 
TOTAL 4097 3029 7873 5000 2545.0 50.90 

Nov 1984 518.0 CLADOCERA 7353 3335 2606 4431 2556.4 57.69 
COPEPODA 1762 627 811 1067 609.2 57.11 
ROTIFERA 401 303 223 309 89.2 28.85 
TOTAL 9516 4265 3640 5807 3227.3 55.58 

Nov 1984 527.4 CLADOCERA 13257 12165 10536 11986 1369.3 11.42 
COPEPODA 4707 4512 4067 4429 328.0 7.41 
ROTIFERA 2734 2377 2550 2554 178.5 6.99 
TOTAL 20698 19054 17153 18968 1774.1 9.35 



Appendix 5-L. (Continued)

Qtr. River Group Sample 1 Sample 2 Sample 3 Mean Std. C.V.

Mile

Nov 1984 528.0

Nov 1984 529.5

Nov 1984 532.1

A

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

CLADOCERA
COPEPODA
ROTIFERA
TOTAL

Cladocera
Copepoda
Rotifera
Total

Cladocera
Copepoda
Rotifera
Total

Cladocera
Copepoda
Rotifera
Total

25881
8280
7405

41566

7425
4197
1068

12691

6797
8969
2228

17994

179
22004
18439
40622

1884
4612

26361
32857

891
3374

26818
31083

10475
4044
2279

16798

17953
7257
2264

27474

33813
24746

6938
65497

780
7486

25259
33525

631
4189

28138
32958

1034
3167

26621
30822

15894
4700
4393

24987

8423
3993
1696

14112

13172
8835
3294

25301

219
3267

14808
18294

879
4261

43402
48542

2029
3532

39359
44920

17417
5675
4692

27784

11267
5149
1676

18092

17927
14183

4153
36264

393
10919
19502
30814

1131
4354

32634
38119

1318
3358

30933
35608

7815.1
2280.0
2576.1

12618.6

5811.7
1828.4
598.3

8155.8

14121.8
9147.8
2469.8

25578.8

336.0
9828.9
5306.0

11408.3

663.5
226.3

9367.9
9026.7

619.9
183.0

7298.1
8065.2

44.87
40.18
54.90
45.42

51.58
35.51
35.70
45.08

78.77
64.50
59.47
70.53

85.58
90.02
27.21
37.02

58.65
5.20

28.71
23.68

47.03
5.45

23.59
22.65

Feb 1985* 496.5

Feb 1985*

Feb 1985*

506.6

518.0

Appendix 5-L. (Continued) 

Qtr. River Group Sample 1 Sample 2 Sample 3 Mean Std. C.V. 
Mile 

Nov 1984 528.0 CLADOCERA 25881 10475 15894 17417 7815.1 44.87 
COPEPODA 8280 4044 4700 5675 2280.0 40.18 
ROTIFERA 7405 2279 4393 4692 2576.1 54.90 
TOTAL 41566 16798 24987 27784 12618.6 45.42 

Nov 1984 529.5 CLADOCERA 7425 17953 8423 11267 5811. 7 51.58 
COPEPODA 4197 7257 3993 5149 1828.4 35.51 
ROTIFERA 1068 2264 1696 1676 598.3 35.70 
TOTAL 12691 27474 14112 18092 8155.8 45.08 

Nov 1984 532.1 CLADOCERA 6797 33813 13172 17927 14121.8 78.77 
COPEPODA 8969 24746 8835 14183 9147.8 64.50 ,:r. 
ROTIFERA 2228 6938 3294 4153 2469.8 59.47 ---~ TOTAL 17994 65497 25301 36264 25578.8 70.53 

Feb 1985* 496.5 Cladocera 179 780 219 393 336.0 85.58 
Copepoda 22004 7486 3267 10919 9828.9 90.02 
Rotifera 18439 25259 14808 19502 5306.0 27.2.1 
Total 40622 33525 18294 30814 11408.3 37.02 

Feb 1985* 506.6 C1adocera 1884 631 879 1131 663.5 58.65 
Copepoda 4612 4189 4261 4354 226.3 5.20 
Rotifera 26361 28138 43402 32634 9367.9 28.71 
Total 32857 32958 48542 38119 9026.7 23.68 

Feb 1985* 518.0 Cladocera 891 1034 2029 1318 619.9 47.03 
Copepoda 3374 3167 3532 3358 183.0 5.45 
Rotifera 26818 2662.1 39359 30933 7298.1 23.59 
Total 31083 30822 44920 35608 8065.2 22..65 



Appendix 5-L. (Continued)

Qtr. River Group Sample 1 Sample 2 Sample 3 Mean Std. C.V.
Mile

(A0
c/i

Feb 1985*

Feb 1985*

May 1985*

May 1985*

May 1985*

May 1985*

529.5

532.1

496.5

506.6

518.0

527.4

Cladocera
Copepoda
Rotifera
Total

Cladocera
Copepoda
Rotifera
Total

Cladocera
Copepoda
Rotifera
Total

Cladocera
Copepoda
Rotifera
Total

Cladocera
Copepoda
Rotifera
Total

Cladocera
Copepoda
Rotifera
Total

378
6839

29759
36976

664
3512
7568

11744

4331
17459

223240
245030

5592
26847
99636

132075

5087
26028

119577
150692

5894
54244

328010
388148

395
1024
5355
6774

1363
3906
7303

12572

15414
58173

296050
369637

3285
13973

146871
164129

1975
42069

104463
148507

14090
25200

486030
525320

268
6159
9963

16390

3031
6354

31317
40702

13435
19095

315961
348491

7271
15065

140643
162979

2962
11787
51923
66672

20610
34771

681980
737361

347
4674

15026
20047

1686
4591

15396
21673

11060
31576

278417
321053

5383
18628

129050
153061

3341
26628
91988

121957

13531
38072

498673
550276

68.9
3179.2

12965.8
15429.5

1216.1
1539.7

13788.6
16485.1

5910.9
23048.5
48810.7
66681.1

2001.2
7138.5

25662.9
18183.5

1590.3
15149.9
35510.4
47890.7

7373.9
14800.7

177323.4
175939.0

19.87
68.02
86.29
76.97

72.13
33.54
89.56
76.06

53.44
72.99
17.53
20.77

37.18
38.32
19.89
11.88

47.59
56.89
38.60
39.27

54.49
38.88
35.56
31.97

Appendix 5-L. (Continued) 

Qtr. River Group Sample 1 Sample 2 Sample 3 Mean Std. C.V. 
Mile 

Feb 1985* 529.5 Cladocera 378 395 268 347 68.9 19.87 
Copepoda 6839 1024 6159 4674 3179.2 68.02 
Rotifera 29759 5355 9963 15026 12965.8 86.29 
Total 36976 6774 16390 20047 15429.5 76.97 

Feb 1985* 532.1 C1adocera 664 1363 3031 1686 1216.1 72.13 
Copepoda 3512 3906 6354 4591 1539.7 33.54 
Rotifera 7568 7303 31317 15396 13788.6 89.56 
Total 11744 12572 40702 21673 16485.1 76.06 

~ May 1985* 496.5 C1adocera 4331 15414 13435 11060 5910.9 53.44 
0 Copepoda 17459 58173 19095 31576 23048.5 72.99 
VI Rotifera 223240 296050 315961 278417 48810.7 17.53 

Total· 245030 369637 348491 321053 66681.1 20.77 

May 1985* 506.6 C1adocera 5592 3285 7271 5383 2001.2 37.18 
Copepoda 26847 13973 15065 18628 7138.5 38.32 
Rotifera 99636 146871 140643 129050 25662.9 19.89 
Total 132075 164129 162979 ·153061 18183.5 11.88 

May 1985* 518.0 C1adocera 5087 1975 2962 3341 1590.3 47.59 
Copepoda 26028 42069 11787 26628 15149.9 56.89 
Rotifera 119577 104463 51923 91988 35510.4 38.60 
Total 150692 148507 66672 121957 47890.7· 39.27 

May 1985* 527.4 Cladocera 5894 14090 20610 13531 7373.9 54.49 
Copepoda 54244 25200 34771 38072 14800.7 38.88 
Rotifera 328010 486030 681980 498673 177323.4 35.56 
Total 388148 525320 737361 550276 175939.0 31.97 



Appendix 5-L. (Continued)

Qtr. River Group Sample I Sample 2 Sample 3 Mean Std. C.V.
Mile

May 1985*

May 1985*

529.5

532.1

Aug 1985 496.5

Aug 1985 506.6

Aug 1985 518.0

Aug 1985 527.4

Cladocera
Copepoda
Rotifera
Total

Cladocera
Copepoda
Rotifera
Total

Cladocera
Copepoda
Rotifera
Total

Cladocera
Copepoda
Rotifera
Total

Cladocera
Copepoda
Rotifera
Total

Cladocera
Copepoda
Rotifera
Total

17690
69885

590450
678025

14490
51520

175230
241240

15796
14760
63269
93825

4478
8373
3704

16555

26955
25491
19428
71874

16045
27191
9273

52509

6200
55926

464910
527036

25267
81641

281910
388818

34683
23176
71458

129317

20134
17259

6816
44209

9115
10646

7676
27437

23143
34183
15139
72465

10580
46508

475480
532568

21340
84161

376850
482351

28571
18590
75846

123007

9478
10969
4423

24870

6515
10077
4693

21285

19114
67891
24925

111930

11490
57440

510280
579210

20366
72441

277997
370803

26350
18842
70191

115383

11363
12200
4981

28545

14195
15405
10599
40199

19434
43088
16446
78968

5798.8
11761.8
69630.1
85621.3

5454.2
18161.6

100867.0
121560.8

9637.4
4213.7
6383.5

18934.5

7996.5
4569.2
1629.3

14188.5

11126.7
8739.7
7790.3

27603.6

3559.8
21762.4

7907.4
30239.6

50.47
20.48
13.65
14.78

26.78
25.07
36.28
32.78

36.57
22.36
9.09

16.41

70.37
37.45
32.71
49.71

78.38
56.73
73.50
68.67

18.32
50.51
48.08
38.29

Appendix 5-L. (Continued) 

Qtr. River Group Sample 1 Sample 2 Sample 3 Mean Std. C.V. 
Mile 

May 1985* 529.5 C1adocera 17690 6200 10580 11490 5798.8 50.47 
Copepoda 69885 55926 46508 57440 11761.8 20.48 
Rotifera 590450 464910 475480 510280 69630.1 13.65 
Total 678025 527036 532568 579210 85621.3 14.78 

May 1985* 532.1 C1adocera 14490 25267 21340 20366 5454.2 26.78 
Copepoda 51520 81641 84161 72441 18161.6 25.07 
Rotifera 175230 281910 376850 277997 100867.0 36.28 
Total 241240 388818 482351 370803 121560.8 32.78 

Aug 1985 496.5 C1adocera 15796 34683 28571 26350 9637.4 36.57 
Copepoda 14760 23176 18590 18842 4213.7 22.36 

,:lo 
Rotifera 63269 71458 75846 70191 6383.5 9.09 c 

C') Total 93825 129317 123007 115383 18934.5 16.41 

Aug 1985 506.6 Cladocera 4478 20134 9478 11363 7996.5 70.37 
Copepoda 8373 17259 10969 12200 4569.2 37.45 
Rotifera 3704 6816 4423 4981 1629.3 32.71 
Total 16555 44209 24870 28545 14188.5 49.71 

Aug 1985 518.0 Cladocera 26955 9115 6515 14195 11126.7 78.38 
Copepoda 25491 10646 10077 15405 8739.7 56.73 
Rotifera 19428 7676 4693 10599 7790.3 73.50 
Total 71874 27437 21285 40199 27603.6 68.67 

Aug 1985 527.4 C1adocera 16045 23143 19114 19434 3559.8 18.32 
Copepoda 27191 34183 67891 43088 21762.4 50.51 
Rotifera 9273 15139 24925 16446 7907.4 48.08 
Total 52509 72465 111930 78968 30239.6 38.29 



Appendix 5-L. (Continued)

Qtr. River Group Sample 1 Sample 2 Sample 3 Mean Std. C.V.
Mile

Aug 1985 528.0 Cladocera
Copepoda
Rotifera
Total

25994
34689
14024
74707

21778
42539
13556
77873

39328
71799
28428

139555

29033
49676
18669
97378

9161.3
19557.3
8454.5

36560.4

31.55
39.37
45.29
37.54

Aug 1985 529.5 Cladocera
Copepoda
Rotifera
Total

77462
103081

66920
247463

67530
73456
39384

180370

35341
64761
30092

130194

60111
80433
45465

186009

22018.8
20090.1
19152.3
58837.5

36.63
24.98
42.13
31.63

Aug 1985 532.1
0

Cladocera
Copepoda
Rotifera
Total

31491
51133
20168

102792

22615
47495
28343
98453

40676
80847
67047

188570

31594
59825
38519

129938

9030.9
18296.2
25041.5
50822.8

28.58
30.58
65.01
39.11

Nov 1985 496.5 Cladocera
Copepoda
Rotifera
Total

1094
2137
2814
6045

2199
2713
4631
9543

1456
2406
3345
7207

1583
2419
3597
7598

563.3
288.2
934.3

1781.5

35.59
11.92
25.98
23.45

Nov 1985 506.6 Cladocera
Copepoda
Rotifera
Total

2626
3941
3683

10250

1035
1760
1030
3825

878
3877
2865
7620

1513
3193
2526
7232

967.1
1241.1
1358.6
3230.1

63.92
38.87
53.78
44.67

Nov 1985 518.0 Cladocera
Copepoda
Rotifera
Total

1062
5244

10148
16454

762
2143
6382
9287

444
2030
6472
8946

756
3139
7667

11562

309.0
1823.9
2148.8
4239.7

40.88
58.10
28.03
36.67

Appendix 5-L. (Continued) 

Qtr. River Group Sample 1 Sample 2 Sample 3 Mean Std. C.V. 
Mile 

Aug 1985 528.0 C1adocera 25994 21778 39328 29033 9161. 3 31.55 
Copepoda 34689 42539 71799 49676 19557.3 39.37 
Rotifera 14024 13556 28428 18669 8454.5 45.29 
Total 74707 77873 139555 97378 36560.4 37.54 

Aug 1985 529.5 C1adocera 77462 67530 35341 60111 22018.8 36.63 
Copepoda 103081 73456 64761 80433 20090.1 24.98 
Rotifera 66920 39384 30092 45465 19152.3 42.13 
Total 247463 180370 130194 186009 58837.5 31.63 

.:. Aug 1985 532.1 C1adocera 31491 22615 40676 31594 9030.9 28.58 
0 Copepoda 51133 47495 80847 59825 18296.2 30.58 
"\l Rotifera 20168 28343 67047 38519 25041.5 65.01 

Total 102792 98453 188570 129938 50822.8 39.11 

Nov 1985 496.5 C1adocera 1094 2199 1456 1583 563.3 35.59 
Copepoda 2137 2713 2406 2419 288.2 11.92 
Rotifera 2814 4631 3345 3597 934.3 25.98 
Total 6045 9543 7207 7598 1781.5 23.45 

Nov 1985 506.6 C1adocera 2626 1035 . 878 1513 967.1 63.92 
Copepoda 3941 1760 3877 3193 1241.1 38.87 
Rotifera 3683 1030 2865 2526 1358.6 53.78 
Total 10250 3825 7620 7232 3230.1 44.67 

Nov 1985 518.0 C1adocera 1062 762 444 756 309.0 40.88 
Copepoda 5244 2143 2030 3139 1823.9 58.10 
Rotifera 10148 6382 6472 7667 2148.8 28.03 
Total 16454 9287 8946 11562 4239.7 36.67 



Appendix 5-L. (Continued)

Qtr. River Group Sample I Sample 2 Sample 3 Mean Std. C.V.
Mile

Nov 1985 527.4 Cladocera 5762 8375 4944 6360 1792.0 28.18
Copepoda 23625 29623 15698 22982 6984.7 30.39
Rotifera 43200 69862 43539 52200 15296.4 29.30
Total 72587 107860 64181 81543 23175.8 28.42

Nov 1985 528.0 Cladocera 4893 9129 12859 8960 3985.7 44.48
Copepoda 13557 25336 19340 19411 5889.8 30.34
Rotifera 28626 47349 45166 40380 10237.9 25.35
Total 47076 81814 77365 68752 18903.0 27.49

Nov 1985 529.5 Cladocera 4974 12977 17438 11796 6315.3 53.54
Copepoda 31972 70701 60981 54551 20149.2 36.94
Rotifera 33163 95227 63168 63853 31037.7 48.61
Total 70109 178905 141587 130200 55284.6 42.46

Nov 1985 532.1 Cladocera 9838 29356 14113 17769 10259.8 57.74
Copepoda 41704 79148 67962 62938 19220.9 30.54
Rotifera 53116 142509 81837 92487 45638.2 49.35
Total 104658 251013 163912 173194 73617.7 42.51

0

*Data not available from all collection sites.

Appendix 5-L. (Continued) 

Qtr. River Group Sample 1 Sample 2 Sample 3 Mean Std. C.V. 
Mile 

Nov 1985 527.4 Cladocera 5762 8375 4944 6360 1792.0 28.18 
Copepoda 23625 29623 15698 22982 6984.7 30.39 
Rotifera 43200 69862 43539 52200 15296.4 29.30 
Total 72587 107860 64181 81543 23175.8 28.42 

Nov 1985 528.0 C1adocera 4893 9129 12859 8960 3985.7 44.48 
Copepoda 13557 25336 19340 19411 5889.8 30.34 
Rotifera 28626 47349 45166 40380 10.237.9 25.35 
Total 47076 81814 77365 68752 18903.0 27.49 

I0IIIo Nov 1985 529.5 C1adocera 4974 12977 17438 11796 6315.3 53.54 
0 Copepoda 31972 70701 60981 54551 20149.2 36.94 
Q:) Rotifera 33163 95227 63168 63853 31037.7 48.61 

Total 70109 178905 141587 130200 55284.6 42.46 

Nov 1985 532.1 C1adocera 9838 29356 14113 17769 10259.8 57.74 
Copepoda 41704 79148 67962 62938 19220.9 30.54 
Rotifera 53116 142509 81837 92487 45638.2 49.35 
Total 104658 251013 163912 173194 73617.7 42.51 

*Data not available from all collection sites. 
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Appendix 6-A. Mean Periphyton Densities (Cells Per Square Centimeter) at Each Station During Preoperatlonal
Monitoring (1974-1985), Watts Bar Nuclear Plant, Chickamauga Reservoir.

TR1 T TRU TRH TRf TI4 TEN

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

May 1974 Ch lorophyta Ank i strodesmus
Ch lamydomonas
Cladophora
Closterium
Cosmarlum
Crucigenia
Oraparna IdIa
KIrchneriel la
Micractinium
Mougeotla
Oedogonium
Pedlastrum
Protococcus
Protoderma
Scenedesmus
Schroederia
Spi rogyra
Staurastrum
Stigeoclonium
Tetraedon
Tetraspora
Tetrastrum
Ulothrix

-a

0
0
0

0
0
0

313

0
0

232

0
0

0

132
0
0
0

904
0
0

0
0

0
0
0

0

0
0

197
0
0
0
0
0
0
0

99
0
0

0362

0
0
0
0

0
0
0
0

33
0

82
0

0
0
0
0
0
0

427
0
0

0
690
0

66
0
0

0
0
0

0
0
0

0
0
0
0
0
0
0
0

592
0
0

0
559
0
0
0
0

0
0
0
0
0
0
50
0
0
0
0
0
0
0

723
0
0
0

641
0
0
0
0

0

Appendix 6-A. Mean Perlphyton Densities (Cells Per Square Centimeter) at Each Station During Preoperational 
Monitoring (1974-1985), Watts Bar Nuclear Plant, Chickamauga Reservoir. 

TRM TRM TRM TRM TRM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

MaV 1974 Chlorophyta Ankl strodesmus -* 0 0 0 O· 0 
Ch I amvdomonas 0 0 0 0 0 
Cladophora 0 0 0 0 0 
Closterlum 0 0 0 0 0 
Cosmar I UII\ 0 0 33 0 0 
Cruclgenla 0 0 0 0 0 
Draparnaldla 313 197 82 0 50 
Klrchnerlella 0 0 0 0 0 
Mlcractinlum 0 0 0 0 0 
Mougeotla 132 0 0 0 0 
Oedogonium 0 0 0 0 0 
Pedlastrum 0 0 0 0 0 
Protoc:occus 0 0 0 0 0 

.:. Protodenna 0 0 0 0 0 
~ 

0 Seenedesmus 132 99 427 592 723 
Schroeder I a 0 0 0 0 0 
Splrogvra 0 0 0 0 0 
Staurastrum 0 0 0 0 0 
Stlgeoelonlum 904 362 690 559 641 
Tetra.don 0 0 0 0 0 
Tetraspora 0 0 66 0 0 
Tetrastrum 0 0 0 0 0 
Ulothrlx 0 0 0 0 0 



Appendix 6-A (Continued)

TFR4 TRI4 TRM TRM TRM TRH
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

May 1974 Chrysophyta Achnanthes
Asterionel la
Bacillaria
Cocconeis
Cyclotel |a
Cymatop leura
CyMbeI la
Diatom.
EunotI a
Fragi larla
Gomphonema
Gyros Igma
Kal Iomonas
Melosira
Meridion
Navicu la
Nitzschla
Pinnularia
Pleuros igma
Rhi zosolenla
Rho icosphen ia
Stophanodi scus
Surirol la
Synedra
Synura
Tabel laria

4240 1348
0 0

165 0
198 0

0 0
0 0

15891 16561
0 0
0 0

247 395
10649 10057

0 17
0 0

16022 24551
0 0

9958 13738
0 0

33 0
0 0
0 0
0 0
0 0
0 17

2219 2827
0 0
0 0

82
0

66
247
33
0

9630
66
0

165
4914

0
0

13985
0

9367
0

33
0
0
0
0
0

1611
0
0

263
0
0
0
0
0

19752
0
0

1216
3484

0
0

14067
0

6869
0
0
0
0
0
0
0

723
0
0

1759
0
0

723
0
0

27640
280

0
1841
8923

0
0

17616
0

9219
0
0
0
0
0

181
0

2465
0
0

Appendix 6-A (Continued) 

TRM TAM TAM TAM TAM TRM 
Date DivisIon Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

MaV 1974 Chrvsophyta Achnanthes 4240 1348 82 263 1759 
Asterlonella 0 0 0 0 0 
Bacillaria 165 0 66 0 0 
Cocconels 198 0 247 0 723 
Cyclotella 0 0 )) 0 0 
Cymatopleura 0 0 0 0 0 
Cymbella 15891 16561 96X» 19752 27640 
Olatome 0 0 66 0 280 
Eunotla 0 0 0 0 0 
Fragllarla 247 395 165 1216 1841 
~honema 10649 10057 4914 l484 8923 
GVroslp 0 17 0 0 0 
Mellanonas 0 0 a a 0 
MelosIra 16022 24551 13985 14067 17616 

~ Merldion 0 a a a 0 ,... 
Navicula 9958 I17S8 9367 6869 9219 ,... 
Nitzschia a 0 0 0 0 
Plnnularla 33 a 33 0 0 
Pleuroslp 0 0 a 0 a 
Rhlzosolenla 0 0 a a 0 
Rholcosphenla 0 0 0 0 0 
Stephanodlscus 0 0 0 0 181 
Surlrelle 0 17 0 0 0 
Svnedra 2219 2827 1611 723 2465 
Svnura 0 0 0 0 0 
Tebellarla 0 0 0 0 0 



Appendix 6-A (Continued)

TRD TDRM TRM TRM TRM TRM
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

May 1974 Cyanophyta

Eug I enophyta

Pyrrhophyta

ch lorophyta

I-.

Anacystis
Chroococcus
Dactylococcopsis
Lyngbya
Merlsmopedla
Oscill. Spiral
Oscillatorla
Phormidium

Euglena
Tracheloomonas

Glenodinium
Gynmodinium

Ankistrodesmus
Chiamyclomonas
Cladophora
Closterlum
Cosmariwn
Crucigenia
Draparnaldia
Kirchnerliella
Nicractinilm
Mougeotla
Oedogonium
Pediastrum
Protococcus
Protoderma

0
0

0
0

0
0

115
0

789
0
0

674

0
0

33
0
0
0
0

904

0
0

0
0

0
0
0
0
0
0
0
0
0

312
0
0
0
0

0
0
3
0
0
0
0

230

0
0

0
0

0
0
0
0

99
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

329

0
0

0
0

0
0
0
0

132
0
0
0
0

378
0

132
0
0

0
0
0
0
0
0
0

263

0
0

0
0

0
0
0
0

230
0
0
0
0

888
0

263
0
0

Aug 1974 0
0
0
0

33
0
0
0
0

197
0
0
0
0

Appendix 6-A (Continued) 

1114 TRM TIlt TAM TAM TAM 
Date Division TaICon 496.5 506.6 518.0 527.4 528.0 529.5 

May 1974 Cyanophyta Anacystls 0 0 0 0 0 
Chroococcus 0 0 0 0 0 
Dactyloccccopsis 115 33 3 0 0 
Lyngbya 0 0 0 0 0 
Her I smopedl a 789 0 0 0 0 
Oscl II. Spiral 0 0 0 0 0 
Oscillatoria 0 0 0 0 0 
Phorml dlllll 674 904 230 329 263 

Eug 1 enophyta Euglena 0 0 0 0 0 
Trachelanonas 0 0 0 0 0 

Pyrrhophyta Glenodlnlum 0 0 0 0 0 
~ Gymnodl n I urn 0 0 0 0 0 
t-
lJ Aug 1974 Chlorophyta Ank I strodesmus 0 0 0 0 0 

Ch I amydomonas 0 0 0 0 0 
Cladophora 0 0 0 0 0 
Closterlum 0 0 0 0 0 
Cosmarlum 33 0 99 132 230 
Crl.lclgenla 0 0 0 0 0 
Draparnaldla 0 0 0 0 0 
Klrchnerl.lla 0 0 0 0 0 
Mlcractlnlum 0 0 0 0 0 
Mougeotla 197 312 0 378 888 
Oedogonlum 0 0 0 0 0 
Pedlastrum 0 0 0 132 263 
Protoc:occus 0 0 0 0 0 
Protodema 0 0 0 0 0 



Appendix 6-A (Continued)

TM TR TRM TRM TM TRH
Dale Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Aug 1974 Ch I orophyta

Chrysophyta

Scenedesmus
Spi rogyra
Staurastrum
Stigeocloniurn

Tetraedon
Tetraspora
Tetrastrun
Ulothrix

Achnanthes
Asterionel la
Bac I laria
Cocconeis
Cyclotel Ila
Cymatopleura
Cymbe la
Dliatwma
Eunotl a
Fragi laria
Gomphonma
Gyros igm
Melosira
Meridion
Navicula
Ni tzsch ia
Pinnularia
Pleurosigma

164
0
0
0

0
0
0
0

99
0
0
0

0
0
0
0

658
0
0
82

0
0
0
0

690
0
0

214

0
0
0
0

1759
0

99
33
0
0

1923
0
0

115
5571

0
0
0

8381
0

50
0

756
0
0
0
0
0

5226
0
0
0

3878
0
0
0

5538
0
0
0

2827
33
0

2136
0
0

4487
0
0
0

2662
0
0
0

10961
17
0
0

658
0
0

296

0
0
0
0

5834 8365
0 0
0 a22

4536 756
17 0
0 0

6984 7724
0 0
0 0

592 345
9761 10731

0 0
0 0
0 0

7740 9548
0 0
0 0
0 0

Appendl~ 6-A (Continued) 

TRM TAM TRM TAM TRM TRM 
Dat. Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Aug 1974 Chlorophyta Scenedesmus 164 99 658 690 658 
Splrogyra 0 0 0 0 0 
Staurastrwn 0 0 0 0 0 
Sti geoc I on i In 0 0 82 214 296 

Tetraedon 0 0 0 0 0 
Tatraspora 0 0 0 0 0 
Tatrastrwn 0 0 0 0 0 
Ulotnrlx 0 0 0 0 0 

Chrysophyta Achnanthas 1759 756 2827 5834 8565 
Asterlonella 0 0 33 0 0 
Bacillaria 99 0 0 0 822 
Coeeonels 33 0 2136 4536 756 

~ Cyclotalla 0 0 0 17 0 
loA Cymatopleura 0 0 0 0 0 
~ Cynbella 1923 5226 4487 6984 7724 

Dratome 0 0 0 0 0 
Eunotla 0 0 0 0 0 
Fragllarla 115 0 0 592 345 
~honema 5571 3878 2662 9761 10731 
Gyroslgna 0 0 0 0 0 
Melosira 0 0 0 0 0 
Meridlon 0 0 0 0 0 
Navicula 8381 5538 10961 7740 9548 
Nitzschfa 0 0 17 0 0 
Pinnularla 50 0 0 0 0 
Pleuroslgna 0 0 0 0 0 



Appendix 6-A (Continued)

TRM TRM TRM TRN TM TRM

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Aug 1974 Chrysophyta

Cyanophyta

Eug I enophyta

Pyrrhophyta

Rhizosolenla
Rholcosphenla
Stephanod i scus
Surirel la

Synedra
Synura
Tabel lara

Anacystis
Chroococcus
Dacty lococcops Is
Lyngbya
Nerismopedla
Oscill. Spiral
Osci I latoria
Phormidlum

Eug lena
Trachelomonas

Glenodinlum
Gymnodi n I wn

0
0
0
0

1233
0
0

0
0
0
0

887
0
0

0
0
0
0

772
0
0

0
0
0
0

1479
0
0

0
0
0
0

1381
0
0

0
0
0
0
0
0
0
0

0
0

0
0

0
0
0
0
0
0
0
0

0
0

0
0

0
0
0
0
0
0
0
0

0
0

0
0

0
0
0
0
0
0
0
0

0
0

0
0

0
0
0
0
0
0
0
0

0
0

0
0

Appendix 6-A (Continued) 

TAM TAM TAM TIll TAM TRM 
Oat. Dlyision Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Aug 1974 Chrysophyta Rhlzosolenla 0 0 0 0 0 
Rho I cosphenl a 0 0 0 0 0 
Stephanodlscus 0 0 0 0 0 
Surlrella 0 0 0 0 0 
Synedra 1233 887 772 1479 1381 
Synura 0 0 0 0 0 
Tabellarla 0 0 0 0 0 

Cyanophyta Macystis 0 0 0 0 0 
Chroococcus 0 0 0 0 0 
Decty lococcops I s 0 0 0 0 0 
Lyngbya 0 0 0 0 0 
Merismopedla 0 0 0 0 0 

,:Jo 
Oscili. Spl ral 0 0 0 0 0 ~ 

~ Oscillateria 0 0 0 0 0 
Phormldlum 0 0 0 0 0 

Eug 'enophyta Euglena 0 0 0 0 0 
TrachelOlllOnas 0 0 0 0 0 

Pyrrhophyta Glenodlnl..., 0 0 0 0 0 
Gymnodinium 0 0 0 0 0 



Appendix 6-A (Continued)

T TRM TIR TR4 TR TI1
Date Division Texon 496.5 506.6 518.0 527.4 528.0 529.5

June 1975 Cyanophyta

Eug I enophyta

Pyrrrhophyta

ChIorophyta

$ai

Anacystis
Chroococcus
Dactylococcopsis
Lyngbya

Merismopedla
Oscill. Spiral
Oscillatoria
Phormidium

Euglena
Trachelomonas

Glenodinium
Gynmodinium

Ankistrodesmus
ChlmVdomonas
Cladophora
Closterium
Cosmarium
Crucigenia
Draparnaldia
Kirchneriella
Micractinium
Hougeotia
Oedogon ium

0
0

0
0

0
0
0
0

0
0

10155
0

0
0
0
0

0
0

374
0

0
0

0
0

0
0
0
0
0
0
0
0
0

329
132

May 1976

0
0
0

62

0
0

716
0

0
0

0
0
0

17
131

0
0
0
0

625
0

0
0

0
0
0
0
0
0
0
0
0
0
0

0
0
0
0

1838
0

93
0

0
0

0
0

0
0
0
0

17
0
0
0
0
0

559

0
0
0
0

249
0

312
0

0
0

0
0

0
0
0
0
0
0
0
0
0

559
0

Appendix 6-A (Continued) 

TAM TAM TAM TAM TAM TAM 
Data Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

June 1975 Cyanophyta Anacystis a 0 a 0 a 
Chroococcus 0 0 0 0 0 
Dacty I ococ:cops I s 0 0 0 0 0 
Lvnsbya 0 0 62 0 0 

Merlsmopedla 0 0 0 1838 249 
Oseili. Splrel 0 0 0 0 0 
Oseillatorta 10155 374 716 93 312 
Phonn i d h. 0 a 0 0 0 

Eug I enophyta Euglena a 0 0 0 0 
Trachelomonas 0 a 0 0 0 

~ 
Pvrrhophyta Glenodinium a 0 0 a 0 

~ Gymnodinium 0 0 a 0 0 
..J 

MaV 1976 Chlorophyta ARk I strodesmus 0 0 0 0 0 
Ch I amvdamonas a a 0 0 0 
Cladophora 0 0 0 0 0 
Closterlum 17 0 0 0 0 
Cosmerlum 131 0 0 17 0 
Cruelgenla 0 0 0 a 0 
Draparnaldle 0 0 0 0 0 
Klrchnerlella 0 0 0 0 0 
Mleractlnlum 0 0 0 0 0 
Mougeotla 625 329 0 0 559 
Oedogonium 0 132 0 559 0 



Appendix 6-A (Continued)

TRM TRN TR TRI4 TR4 TRK
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

May 1976 Chlorophyla

Chrysophyta

Pedlastrum
Protococcus
Protoderma
Scenedesmus

Schroeder Ia

Spi rogyra

Staurastrum
Stigeoclonlwn

Tetraedon

Tetraspora

Tetrastrum

Ulothrix

Achnanthes
Asterionel Ila

Bac I larla

Cocconi Is

Cyclotel la

Cymatopleura

Cymbe Ila

Dia aoma
Eunotia
Fragi laria

Go(mhonoea
Gyros i gma

Ma I lomonas

Malosira

Heridion

263 0
0 0
0 0
0 132
0 0
0 0
0 0

168601 103314
0 0
0 0
0 0

7987 4569

5817 6360
0 0
0 0

165 115
0 0
0 0

91416 112039
230 428

0 0
411 756

22053 23565
0 17
0 0

56710 59060
0 0

0
0
0

362
0
0
0

14248
0
0
0
0

690
0
0
0
0
0

26145
33
0

460
6705

17
0

10961
0

0
0
0

165
0
0

33
153368

0
0
0
0

7822
66
0
0
0
0

150525
5637

0
4799

20180
0
0

52191
0

132
0
0

625
0
0
0

157821
0
0
0
0

22480
0
0
0
0
0

152283
8496

0
4420

35922
0
0

43481
0

Appendix 6-A (Continued) 

TAM TAM TAM TAM TRM TAM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

MaV 1976 Ch lorophyta PedI astrum 263 0 0 0 132 
Protococx:us 0 0 0 0 0 
Protoderma 0 0 0 0 0 
Scenedesmus 0 132 362 165 625 
Schroeder I a 0 0 0 0 0 
Sp1rosvra 0 0 0 0 0 
Staurastrum 0 0 0 33 0 
Stlgeoclonium 168601 103314 14248 153368 157821 
Tetraedon 0 0 0 0 0 
Tetraspora 0 0 0 0 0 
Tetrastrum 0 0 0 0 0 
Ulothrhe 7987 4569 0 0 0 

~ .... Chrvsophyta Achnanthes 5817 6360 690 7822 22480 
e;, Asterlonella 0 0 0 66 0 

Bacillaria 0 0 0 0 0 
Cocconels 165 115 0 0 0 
Cyelotella 0 0 0 0 0 
Cymatopleura 0 0 0 0 0 
Cymbella 91416 112039 26145 150525 152283 
Dlataaa 230 428 33 5637 8496 
Eunotia 0 0 0 0 0 
Fragi larla 411 756 460 4799 4420 
Gcq)honema 22053 23565 6705 20180 35922 
Gyroslgna 0 17 17 0 0 
Mallomonas 0 0 0 0 0 
Melosira 56710 59060 10961 52191 43481 
Meridlon 0 0 0 0 0 



Appendix 6-A (Continued)

TM TR TRN TIP TiR "R4
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Kay 1976 Chrysophyta

CVanophVta

Navicula
Nitzschla
Pinnularla
Pleurosigma
Rhizosolenia
Rhoicosphen i a
Stephanodi scus
Surirel la
Synedra
Synura
Tabel larla

Anacysti s
Chroococcus
Dactylococcopsis
Lyngbya
Her ismopedia
Oscill. Spiral
OsclIlatoria
Phormidiu

Eug lena
Trache lomonas

Glenodinturn
Gyanodi n iwn

18980 18010
411 1233

0 0
0 17
0 0
0 0

181 181
0 0

13163 11043
0 0
0 0

4289
789

0
66

0
0

82
17

1709
0
0

9630
2810

0
0
0
0

444
0

10057
0

66

Q3

0
0
0

247
658

0
0
0

0
0

165
82

0
0
0
0

0
0

0
0

0
0
0
0
0
0
0
0

0
0

0
0

0
0

33
329

0
0
0
0

7707
4914

0
0
0
0

460
0

14297
0
0

0
0
0

362
0
0
0
0

Eug l enophyta

Pyrrhophyta

82
0

0
0

0
0

0
0

0
0

0
17

Appendix 6-A (Continued) 

TAM TAM TAM TAM TAM TAM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

May 1976 Chrysophyta Navicula 18980 ISOIO 4299 9630 7707 
Nitzschia 411 123:5 789 2810 4914 
Plnnularla 0 0 0 0 0 
PleurosigM 0 17 66 0 0 
Rhlzosolenia 0 0 0 0 0 
Rhoicosphen i a 0 0 0 0 0 
Staph.nod i scus 181 181 82 444 460 
Surlrella 0 0 17 0 0 
Synedra 1}16} 11043 1709 10057 14297 
Synura 0 0 0 0 0 
Tebellarla 0 0 0 66 0 

Cyanophyta Anacystts 0 0 0 0 0 
.:a Chroococcus 0 0 0 0 0 
!-O Dacty I ococ:c:ops I s 0 165 0 33 0 
(,J 

lvngbya 247 82 0 329 362 
Merlsmopedla 658 0 0 0 0 
Osclli. Spiral 0 0 0 0 0 
Oscillatoria 0 0 0 0 0 
Phormidlum 0 0 0 0 0 

Euglenophyta Euglena 82 0 0 0 0 
Trachelomonas 0 0 0 0 0 

Pyrrhophyta Glenodlnlum 0 0 0 0 0 
Gymnodinium 0 0 0 0 17 



Appendix 6-A (Continued)

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Aug 1976 ChIorophyta Ank i strodesmus
Ch I amydomonas
CI adophora
Closterium
Cosmarium
Crucigenia
Oraparnaldia
Kirchneriel la
Hicractinium
Mougeotla
Oedogonlum
Pedtastruw
Protococcus
Protoderma
Scenedesmus
Schroederia
Spi rogyra
Staurastrum
Stigeoclonlon
Tetreedon
Tetraspora
Tetrastrum
Ulothrix

0
0
0
0

17
0
0
0
0
0
0

312
0
0

33
0
0
0

6064
0
0
0
0

0
0
0
0
0

148
0
0
0
0
0
0
0
0

296
0
0
0

155652
0
0
0
0

0
0
0
0
0
0
0
0
0

460
0

131
0
0

526
0
0
0

55707
0
0
0
0

0
0
0
0

17
0
0
0
0

247
0
0
0
0

773
0
0
0

86536
17
0
0
0

0

Appendix 6-A (Continued) 

UM lflM 'mo1 TRM WM iRK 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Aug 1976 Chlorophyta Ank I strodesmus 0 0 0 0 
Chlanydcmonas 0 0 0 0 
Cladophora 0 0 0 0 
Closterium 0 0 0 0 
Cosmarl&ln 17 0 0 17 
Cruclgania 0 148 0 0 
Draparnaldia 0 0 0 0 
Kircbneriella 0 0 0 0 
Mlcractinium 0 0 0 0 
Mougeotla 0 0 460 247 
Oedogon I &In 0 0 0 0 
Peen astrln 312 0 131 0 
Protococx:us 0 0 0 0 

.:.. Protoderma 0 0 0 0 ,.J 
0 Scenedesrrus 33 296 526 773 

Schroederla 0 0 0 0 
Spirogvra 0 0 0 0 
staurastrwn 0 0 0 0 
St I geoc 1 on I WI! 6064 155652 55707 86536 
Tetraedon 0 0 0 17 
Tetraspora 0 0 0 0 
Tetrastrln 0 0 0 0 
Ulothrhc 0 0 0 0 



Appendix 6-A (Continued)

TRN TI4 TRM T1M TRN TRM
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Aug 1976 Chrysophyta Achnanthes
Asterionella
Bacillarla
Cocooneis
Cyclotella
Cymatopleura

Cymbella
DI atom
Eunotla
Fragilaria
G•aphoneme

Gyrosigma
Mallomonas
Helosira
Heridion
Navicula
Nitzschia
Pinnularia
Pleurosigma
Rhizosolenie
Rhoicosphenia
Stephanodiscus
Surirella
Synedra
Synura
Tabellaria

15431 6754
0 0
0 0

33 0
0 0
0 0

8283 3944
O 33
0 0

214 329
27328 10320

0 0
0 0

11980 8693
0 0

29776 59
1265 1282

0 0
0 0
0 0
0 0

378 165
0 0

4207 3402
0 0
0 0

84366
0
0

394
0
0

2892
0
0

624
16203

0
0

7395
0

7066
1742

0
0
0
0
0
0

11273
0
0

- 34822
- 0
- 0
- 0
- 0
- 0
- 4207
- 0
- 0
- 2909
- 39077
- 0
- 0
- 2367
- 0
- 3813
- 1512
- 0
- 0
- 0
- 0
- 0
- 0
- 15891
- 0
- 0

A0

Appendix 6-A (Continued) 

TAM TII4 TAM TAM TAM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Aug 1976 Chrysophyta Achnanthes l54ll 6754 84366 34822 
Asterlonella 0 0 0 0 
Baclliaria 0 0 0 a 
Cocconels 33 0 394 a 
Cyclotella 0 0 0 0 
Cymatopleura 0 0 0 0 
CyntMt II a 8283 3944 2892 4207 
Dlatome 0 33 0 a 
Eunotla 0 0 0 0 
Fragllaria 214 329 624 2909 
Gcqmonema 27328 lal20 16203 39077 
GVros i lPM 0 0 0 0 
Mallcmonas 0 0 0 0 

,:lIo Melosira 11980 8693 7395 2367 
N Merldlon 0 0 0 0 
~ Navicula 29776 5998 7066 3813 

Nitzschia 1265 1282 1742 1512 
Plnnularla 0 0 0 0 
Pleuros;gna 0 0 0 0 
Rhlzosolenia 0 0 0 0 
Rhoicosphenia 0 0 0 a 
Stephanodlscus 378 165 0 0 
Sudrella 0 0 0 a 
Synedra 4207 3402 11273 15891 
SVnura 0 0 0 0 
Tabellada 0 0 0 0 



Appendix 6-A (Continued)

TRM TRM TRM TRN TI4 TI4

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Aug 1976 Cvanophyta

Euglenophyta

Pyrrhophyta

Chi lorophyta
'3

Anacystis
Ch roococcus
DactyIococcops is
Lyngbya
Net issmopedla
Oscill. Spiral
Osci i latoria
Phormidium

Euglena
Trache I omonas

Glenodini um
Gyiomndi n I um

Anki strodesmus
Ch I amydomonas
CIadophora
Closterium
Cosmar i um
Crucigenia
Draparnaldia
Kirchneriel la
licractini um

Hougeotia
Oedogon ium
Pediastrum
Protococcus
Protoderma

0
0

0
0

0
0
0

428
66

0
2416

0

0
0

197
197

0
0

2548
0

0
17

0
0

33
0
0
0
0
0
0
0
0
0

99
0

920
0

0
0
0

559
0
0

2333
0

0
0

0
0

17
0
0
0
0
0
0
0
0
0
0
0

543
0

June 1977

0

0
0
0
0
0
0

0

0
0

0
0

66 -

17
0
0
0
0
0

17
0
0

82
0
0
0

AppendllC 6-A (Continued) 

TAM TRM TAM TAM TRM TAM 
Oate Division TaICon 496.5 506.6 518.0 527.4 528.0 529.5 

Aug 1976 Cyanophyta Anacystls 0 0 0 0 
CII rooc:oc:cus 0 0 0 0 
Dacty lococcops I 5 0 197 0 0 
lyngbya 428 197 559 0 
Mer I smopedl a 66 0 0 0 
Oscl". Spiral 0 0 0 0 
Oscl I latorla 2416 2548 2333 0 
Phol"'lDldhMl 0 0 0 0 

Eug lenophyta Euglena 0 0 0 0 
TrecheI omonas 0 17 0 0 

Pyrrhophyta Glenodlnlum o ' 0 0 0 
,j:Io Gymnodl n I um 0 0 0 0 
l\) 

l~ June 1977 Chlorophyta AnkistrodesnlJS 33 17 66 
Chi emydcmonas 0 0 11 
Cladophora 0 0 0 
Closterh. 0 0 0 
Cosmarium 0 0 0 
Crucigenia 0 0 0 
Draparnaldia 0 0 0 
IClr~hn.,.i.lla 0 0 17 
Mlcrac+lnium 0 0 0 
Mougeotla 0 0 0 
Oedogonlum 99 0 82 
Peel I astrum 0 0 0 
Protococcus 920 543 0 
Protoderma 0 0 0 



Appendix 6-A (Continued)

TRM TRN TRl TRM TRK TR4

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

June 1977 Chlorophyta

Chrysophyta

Scenedesmus
Schroeder ia
Spi rogyra
Staurastrun
Stigeoclonium
Tetraedon
Tetraspora
Tetrastrum

Uiothrix

Achnanthes
Asterione IIa
Bac I laria
Cocconeis
Cyclote Ila
Cymatopleura
Cyibel Ila
Di atoam

Eunotia
Fragi laria
Goiphonema
Gyros igma
Mel lamonas
Mslosira
Meridion
Navicula
Nitzschia

- 66 181 296
- 0 0 0
- 0 0 0
- 0 0 0
- 240084 92188 38897
- 0 0 17
- 0 0 0
- 0 0 0
- 0 0 0

- 279588 232377 206177
- 0 0 0
- 0 0 0
- 559 345 477
- 0 66 50
- 0 0 0
- 624 444 1709
- 0 33 17

- 0 0 0
- 0 0 0
- 45092 39390 48756
- 0 0 0
- 0 0 0
- 33 50 50
- 0 0 0
- .13146 3763 8003
- 1085 855 395

Appendix 6-A (Continued) 

TRM TRM TAM TRM TAM TAM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

June 1977 Chlorophyta Scenedesmus 66 181 296 
Schroederla 0 0 0 
Spirogvra 0 0 0 
Staurastrum 0 0 0 
St I geoc I on hili 240084 92188 38891 
Tetraedon 0 0 11 
Tetraspora 0 0 0 
Tetrastrum 0 0 0 
Ulothrlx 0 0 0 

Chrvsophyta Achnanthes 219588 232311 206111 
Aster! one II a 0 0 0 
Bacillaria 0 0 0 

~ Cocconels 559 345 411 
l'J 

Cyelotella 0 66 50 
Cymetopleura 0 0 0 
CV'*tlle 624 444 1109 
Oietomo 0 33 11 
Eunotie 0 0 0 
Fragllaria 0 0 0 
Goa1>honema 45092 39390 48156 
GVrosi9M 0 0 0 
Me I lomonas 0 0 0 
Melosira 33 50 50 
Meridion 0 0 0 
N.vieula UI46 3763 8003 

Nitzschia 1085 855 395 



Appendix 6-A (Continued)

TR1 TRM TRM TRO TRN TRo

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

June 1977 Chrysophyta

Cyanophyta

Pinnularia
Pleurosigma
Rhizosolenia
Rhoicosphenia
Stephanodiscus
Surirella
Synedra
Synure
Tabelleria

Anacystis
Chroococcus
Dactylococcopsis
Lyngbya
Merismopedia
Oscill. Spiral
Oscilletoria
Phormidium

Euglena
Trachelomonas

Glenodinium
Gymnodinium

- 0
- 0
- 0
- 263
- 0
- 0
- 1808
- 0
- 0

362
0
0

263
0
0
0
0

0
0
0

17
33
0

904
0
0

0
0

17
378

0
0

33
0

0
0

0
0

0
0
0
0
0
0

920
0
0

214
0

33
691

0
0
50

0

0
0

0
0

.Zb

Eug I enophyta

Pyrrhophyta

- 0
- 0

- 0
- 0

AppendllC 6-A (Continued) 

TRM TAM TAM TAM TAM TAM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

June 1977 Chrvsophyta Plnnularia 0 0 0 
PleurosllJllll 0 0 0 
Rhl zosolenla 0 0 0 
Rholcosphenla 263 17 0 
Stephanodiscus 0 33 0 
Surlrella 0 0 0 
Synedra 1808 904 920 
Synura 0 0 0 
Tabellaria 0 0 0 

Cyanophyta Anacystis 362 0 214 
Chrooc:oc:cus 0 0 0 
Dacty I ococcops I 5 0 17 II 
Lyngbva 263 378 691 
Her i smopedi a 0 0 0 .:.. , , Osci II. Spiral 0 0 0 .. ~ 
Osci Ilatoria 0 33 50 
PRo"" I d hili 0 0 0 

Eug lenophyto Eugleno 0 0 0 
TracheI omonas 0 0 0 

Pyrrhophyta Glenodinium 0 0 0 
Gymnodinium 0 0 0 



Appendix 6-A (Continued)

TIRM TRM TRW TRM TR4 Trm

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Sep 1977 Chlorophyta Anki strodesmus
Ch I amydomonas
CI adophora
Closterium

Cosmar iure
Cruclgenla
Draparnaldia
Kirchneriel la
Hicractinlumn
lougeoti a
Oedogonlum
Pedlastrum
Protococcus
Protoderma
Scenedesmus
Schroder ia
Spirogyra
Staurastrum
Stigeoclonium
Tetroedon
Tetraspora
Tetrastrum
Ulotbhrix

0
0
0
0

0
0
0
0
0

934
0
0
0
0
0
0
0
0

12357
0
0
0
0

0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

22579
0
0
0
0

0
0
0
0
0
0
0
0
0

477
99

0
0
0

280
0

789
0

26638
0
0
0
0

0
0
0
0

0
0
0
0
0

181
263

0
0
0
0
0
0
0

8792
0
0
0
0

0
0
0
0

0
0
0
0
0
0

329
0.
0
0
0
0
0
0

30910
0
0
0
0

(01

Appendix 6-A (Continued) 

TAM TAM TRM TRM TRM TAM 
Date Division TaMon 496.5 506.6 518.0 527.4 528.0 529.5 

Sep 1977 Chlorophyta Ankfstrodesmus 0 0 0 0 0 
Ch 1 amvdomonas 0 0 0 0 0 
Cladophora a 0 a a a 
Closterlum 0 0 0 0 0 
Cosmarlum a 0 0 0 0 
Cructgenla 0 0 0 0 a 
Draparnaldla 0 0 0 0 0 
Klrchnerlella 0 0 0 0 0 
Mlcractlnlum 0 0 0 0 0 
Mougeotla 9)4 0 477 181 0 
Oedogonlum 0 0 99 263 329 
Pedlastrum 0 0 0 0 0 
Protoc:oc:eus 0 0 0 0 0 
Protodenna 0 0 0 0 0 
Sc:enedesmus 0 0 280 0 0 

~ Schroeder i a a 0 0 0 0 
lIJ Spirogyra a 0 789 0 0 c.,1 

Staurastrurn 0 0 0 0 0 
Stf geoc Ion I urn 12357 22579 26638 8792 30910 
latroedon 0 0 0 0 0 
Tetrospora 0 0 0 0 0 
letrastrum 0 0 0 0 0 
Ulothrlx 0 0 0 0 0 



Appendix 6-A (Continued)

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Sep 1977 Chrysophyta Achnanthes
Asterionella
Bac I larla
Cocconeis
Cyclote lI a
Cymatopleura
CymbelI a
Diatema
Eunotia
Fragilaria
GomPhoneme
Gyros i gma
Mal Iomonas
Melosira
Meridion
Nevicula
Nitzschia
Pinnularia
Pleurasigna
Rhizosolenia
Rhoicosphenia
Stephanodiscus
Surirella,
Synedra
Synura
Tabellaria

147501
0
0

7099

0
0

427
0
0
0

1972
33

0
2596

0
953
427

0
0
0
0
0
0

33
0
0

9613
0
0

9794

0
0

66
0
0
0

1331
0
0

115
0

855
17
0
0
0
0
0
0

66
0
0

168075
0
0

13541

0
0

2498
0
0
0

7313
17
0

11191
0

8085
690

0
0
0
0
0
0

1758
0
0

24485
0
0

1085

0
0
0
0
0
0

921
0
0

657
0

805
164

0
0
0
0
0
0

559
0
0

30204
0
0

5965
0
0

231
0
0
0

1134
0
0

345
0

608
0
0
0
0
0
0
0
0
0
0

C.,

Appendix 6-A (Continued) 

TRM 'mM llO4 TIt4 TQM TQM 
Oate Olvislon Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Sep 1977 Chrysophyta Achnanthes 147501 9613 168075 24485 30204 
Asterionella 0 0 0 0 0 
Beer Ilarie 0 0 0 0 0 
Cooconels 7099 9794 13541 1085 5965 
Cyclotella 0 0 0 0 0 
Cymatopleure 0 0 0 0 0 
Cymballa 427 66 2498 0 231 
Dletama 0 0 0 0 0 
Eunotla 0 0 0 0 0 
fragilaria 0 0 0 0 0 
Gclq)honeme 1972 1331 7313 921 1134 
GyrosiSJDe 33 0 17 0 0 
Mallomonas 0 0 0 0 0 
Melosira 2596 115 11191 657 345 
Meridion 0 0 0 0 0 
Navic:ula 95) 855 8085 805 608 

~ Nitzschia 427 17 690 164 0 
l',J 
CO) Pinnul.rf. 0 0 0 0 0 

PleurosiSPM 0 0 0 0 0 
Rhizosolenla 0 0 0 0 0 
Rhoicosphenla 0 0 0 0 0 
Stephanodl scus 0 0 0 0 0 
Slirf rella 0 0 0 0 0 
Svnedra 3J 66 1758 559 0 
Synura 0 0 0 0 0 
labellaria 0 0 0 0 0 



Appendix 6-A (Continued)

Til TRM TRI TRi TIl TRl

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Sep 1977 CVanophyta

Eug lenophyta

Pyrrhophyta

Chlorophyta

-J

Anacysti s
Ch roococus
Dactylococcopsi s
Lyngbya
Her ismopedia
Oscill. Spiral
Osci I latoria
Phormidi um

Eug lena
Tracheiomonas

Glenodinium
Grmiodini um

Ankistrodesmus
Ch lamydmonas
Cladophora
Clost+erium
Cosmarium
Cruclgenla
Draparnaldia
Kirchneriel la
Micrac+Inium
Iougeofi a
Oedogoniwn
Pediastrum
Proicoccus
Protoderma

0
0
0

197
0
0
0
0

0
0

0
0

0
66
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0

66
0
0
0

0
0

0
0

0
247

0
0
0
0
0
0
0

17
1693

0
0
0

0
0
0
0
0
0

411
0

0
0

0
0

17
0
0
0
0

132
0
0
0

17
0
0
0
0

0
0
0
0
0
0
0
0

0
0

0
0

0
0
0

115
0
0

247
0

0
0

0
0

Dec 1977 33
0
0
0
0
0
0
0
0
0
0
0
0
0

Appendix 6-A (Continued) 

TRM TRM TRM TRM TRM TAM 
Date Division T8Kan 496.5 506.6 518.0 527.4 528.0 529.5 

Sap 1977 Cyanophyta Anacvstls 0 0 0 0 0 
Chrooc:occus 0 0 0 0 0 
Dactylococ:cops is 0 0 0 0 0 
Lyngbva 191 0 0 0 115 
Mer i smopad i a 0 66 0 0 0 
Oscili. Spiral 0 0 0 0 0 
Oscillatoria 0 0 411 0 247 
Phormidlum 0 0 0 0 0 

Eugl anophyta Eugleno 0 0 0 0 0 
Traehelomonas 0 0 0 0 0 

,;. Pvrrhophyta Glenodlnhn 0 0 0 0 0 
l-~ G~lnhan 0 0 0 0 0 
...J 

Dec 1917 Ch 1 orophyto AnklstrodeSllals 0 0 17 3] 
Ch lemydamonas 66 247 0 0 
Cladophoro 0 0 0 0 
Closterium 0 0 0 0 
Cosmar i UIII 0 0 0 0 
Cruelgento 0 0 132 0 
Draparnaldio 0 0 0 0 
Kirchneriello 0 0 0 0 
Mic:ractlnlum 0 0 0 0 
Mougeotta 0 17 17 0 
Oedogonlum 0 1693 0 0 
Peen ostrum 0 0 0 0 
Protococc:us 0 0 0 0 
Protodenna 0 0 0 0 



Appendix 6-A (Continued)

TRH Tom TRM TIM TM TM

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Dec 1977 Chiorophyta

Chrysophyta

Scenedesmus
Schroeder i a
Spirogyra
Staurastrum
Stigeoclonium
Tetraeclon
Tetraspora
Tetrastrum
Ulothrix

Achnanthes
Asterione Ila
Bac I laria
Coccone is
Cyclotel la
Cwlmtopleura
Cymbella
Diatome
Eunotia
Fragi larla
Gamphone.
Gyros igma
Mal lanonas
Melosira
Meridlon
avicutla

Nitzschia

0
0
0
0

0
0
0
0
0

51665
0
0

2235
0
0

624
0
0
0

65896
0
0

1262
0

37500
887

0 0 526
0 0 0
0 0 0
0 0 0

17353 5341 5390
0 0 0
0 0 0
0 0 0

0 0 0

161104 6524 4240
0 0 0
0 0 0

3632 50 296
0 0 0
0 0 0

986 4552 2005
0 0 0
0 0 0
0 0 0

9564 83463 51008
0 17 0

0 0 0
1003 3845 6179

0 0 0
8726 38207 47195

772 493 394

Appendix 6-A (Continued) 

~ TfI4 TRM TRM TRM TAM 
Oat. Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Dec 1977 Chlorophyta Soenedesnus 0 0 0 526 
Schroeder I a 0 0 0 0 
Splrogyra 0 0 0 0 
Staurastrln 0 0 0 0 
Stlgeoclonium 0 17353 5341 5390 
Tetraedon 0 0 0 0 
Tetrespora 0 0 0 0 
Tetrestrum 0 0 0 0 
Ulothrlx 0 0 0 0 

Chrysophyta Achnan1iaes 51665 161104 6524 4240 
Aster/onella 0 0 0 0 
Bacillar/a 0 0 0 0 

,:I. Cocconais 2235 3632 50 296 
~ Cyclotella 0 0 0 0 
~ Cymotopleura 0 0 0 0 

Cynt,ella 624 986 4552 2005 
OJ.tome 0 0 0 0 
EunDtia 0 0 0 0 
Fregll.rI. 0 0 0 0 
~honama 65896 9564 83463 51008 
Gyrosl1JM 0 0 17 0 
Mallomonas 0 0 0 0 
Melosira 1282 1003 3845 6179 
Merldlon 0 0 0 0 
Navicula 31500 8126 38207 47195 
Nitzschia 881 772 493 394 



Appendix 6-A (Continued)

TR4 TR0 TI• TRM
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Dec 1977 Chrysophyta

Cyanophy+a

Pinnularla
Pleurosigna
Rhizosolenia
Rholcosphenia

Stephanodiscus
Surirella
Synedra
Synura
Tabellaria

An-cystis
Chroococcus
Dectylococcopsis
Lyngbya
IHeriumpedia
Oscill. Spiral
Oscillatoria
Phomidium

Euglona
Trachelamonas

Glenodinium
Gymondlnium

66
0
0
0

99
0
0

6507
0

0
0
0
0

132
0

1183
0
0

0
0
0
0

17
0

2761
0
0

0
0
0
0

164
0

4305
0
0

C3

0
0
0
0
0
0

164
0

0
0

0
0

0
50
0
0
0
0

83
0

0
0

0
0

0
0
0

33
0
0

82
0

0
0

17
0

0
0
0

723
0
0

99
0

0
0

33
0

(ug I nophyta

Pyrrhophy+a

Appendix 6-A (COntinued) 

TRM TRM TRM TRM TRM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Dec 1977 Chrysophyta Pinnularla 66 0 0 0 
Pleurosl~ 0 0 0 0 
Rhlzosolenla 0 0 0 0 
Rholcosphenia 0 0 0 0 

Stephanod I scus 99 132 17 164 
Surlrella 0 0 0 0 
Synedra 0 1183 2761 4305 

Synura 6507 0 0 0 
Tabellaria 0 0 0 0 

Cyanophyta Anacystis 0 0 0 0 
Chroococcus 0 50 0 0 
Oec:ty 1 ococcops i 5 0 0 0 0 
lyngbya 0 0 :n 723 
Murismopedia 0 0 0 0 

~ Oseill. Spiral 0 0 0 0 l\J 
'-' Osei Ilatoria 164 83 82 99 

Phormidil.lll 0 0 0 0 

Euglenopbyta Euglena 0 0 0 0 
Trec:heI omonos 0 0 0 0 

Pyrrhophyta Glenodlnil.lll 0 0 17 33 
GymnodInium 0 0 0 0 



Appendix 6-A (Continued)

TRM TRM TRM TFR TRM TRi

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

June 1982 Chlorophyta Ank I strodesmus
Ch I amdomonas
Cl adophora
Closterium
Cosmarium
Cruclgenla
Draparnaldia
Kirdrnsriel la
Micractinium
Mougectia
Oedogonium
Pediastrurn
Protococcus
Protoderma
Scenedusmus
Schroeder Ia
Spi rogyra
Staurastrm
Stigeoclonium
Tetraedon
Tetraspora
Tetrastrum
Ulothrix

- 0 0
- 0 0

- 162253 32863
- 0 0

- 0 0
- 0 0
- 0 0
- 0 0
- 0 0
- 17887 5028
- 3599 0
- 0 0
- 0 0
- 0 0
- 3598 423
- 0 0
- 0 0
- 0 0
- 763000 220411
- 0 0
- 0 0
- 0 0
- 0 0

0 0 13
0 0 0

5144 22239 9919
0 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

1727 12967 4661
1448 8230 0

0 406 0
0 0 0
0 0 0

863 1016 1194
0 0 0
0 0 0
0 0 0

23255 131987 23497
0 0 0
0 0 0
0 0 0
0 0 0

C
0

Appendix 6-A (Continued) 

TAM TAM TRM TRM TRM TAM 
Date DIvision Ta)(on 496.5 506.6 518.0 527.4 528.0 529.5 

June 1982 Ch lorophyta Ankfstrodesmus 0 0 0 0 13 
Chlamvdomonas 0 0 0 0 0 
Cladophora 162253 }2863 5144 222}9 9919 
Closterlum 0 0 0 0 0 
Cosmarlum 0 0 0 0 0 
Cruclgenla 0 0 0 0 0 
Draparnaldla 0 0 0 0 0 
Klrchneriella 0 0 0 0 0 
MicrilCtlnhn 0 0 0 0 0 
Mougaotfa 17887 5028 1727 12967 4661 
Oedogonium 3599 0 1448 8230 0 
Pediastrum 0 0 0 406 0 
Protococc:us 0 0 0 0 0 
Protoderma 0 0 0 0 0 
ScenedeSlals 3598 423 863 1016 1194 

~ Schroeder I a 0 0 0 0 0 
c Splrogvra 0 0 0 0 0 
0 Staurostrllll 0 0 0 0 0 

Stlgeoclonium 763000 220411 23255 131987 23497 
Tetraedon 0 0 0 0 0 
Tetrespora 0 0 0 0 0 
TetrestrWl! 0 0 0 0 0 
Ulothrix 0 0 0 0 0 



Appendix 6-A (Continued)

TRM TRM TRM TRM TRN TRM
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

June 1982 Chrysophyta Achnanthes
Asterionel Ila
Bacil larla
Cocconeis
Cyclote Ila
Cymitop I eura
Cymbe! la
Diatoma
Eunotia
Fragi lara
G•phonem
Gyrosigma

Mal Io Ionas
Helosira
fHrIdion
Novicula
Nitzschia
Pinnularia
Pleurosigma
Rhizosolenla
Rholcosphenia
Stephanod i scus
Surirel la
Synedra
Synura
Talbl larla

222004 19051
0 0
0 0

25613 9473
0 0
0 0

34715 46305
3175 6033
212 0

5186 2064
26037 17675

0 0
0 0

22121 33287
0 0

33022 14289
212 4816

0 0
106 741

0 0
0 0
0 0

5715 0
14183 26830

0 0
0 0

92792 298926
0 0
0 0

9259 8306
0 0
0 0

16562 14593
1257 991
0 0

445 0
10694 6528

0 0
0 0

3887 7442
0 0

9703 6744
191 470

0 0
13 0
0 0
0 0
0 0
0 0

5119 11266
0 0
0 0

97339
0

0
11723

0
0

18912
0
0

1232
13107

0
0

6630
0

11672
0

0
0

0
0
0
0

1791
0
0

AppendIx 6-A (ContInued) 

TIlt TRM TRM TRM TIlt TRM 
Date DIvision Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

June 1982 Chrvsophyta Achnanthes 222004 19051 92792 298926 97J39 
Asterlonella 0 0 0 0 0 
Bacillarla 0 0 0 0 0 
Coceonels 25613 9473 9259 8306 11723 
Cvclotella 0 0 0 0 0 
Cymetopleura 0 0 0 0 0 
Cymbella 34715 46305 16562 14593 18912 
OlataM 3175 6033 1257 991 0 
Eunotia 212 0 0 0 0 
Fragi laria 5186 2064 445 0 1232 
~honaaa 26037 17675 10694 6528 13'07 
Gyrosip 0 0 0 0 0 
MIIllemonos 0 0 0 0 0 
MelOsira 22121 33287 3887 7442 6630 

~ Merldion 0 0 0 0 0 , 
Navicula 33022 14289 9703 6744 11672 

1-4 
N I tzsch i a 212 4816 191 470 0 
Plnnularia 0 0 0 0 0 
PleurO$i~ 106 741 I} 0 0 
Rhlzosolenla 0 0 0 0 0 
Rhoi cosphen I a ..:. 0 0 0 0 0 
S+ephonodiscus 0 0 0 0 0 
Surirella 5715 0 0 0 0 
$vnadra 14183 26830 5119 11266 1791 
Synura 0 0 0 0 0 
Tobellarla 0 0 0 0 0 



Appendix 6-A (Continued)

TRM TRN TOM TIR TIR4 TR

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

June 1982 Cyanophyta

Eug i enophyta

Pyrrhophyta

Chlorophyta

Anacysti s
Ch roooccus
Dactylococcops is
Lyngbya
Merismopedla
OscilI. Spiral
Osci I latorla
Phormidlum

Eug lena
Trache I aonas

Glenodinlure
Gyimodin I ur

Arkistrodesmus
Ch I amydwonmas
CIaclophora
Closterlun
Cosmar iume
Crucigenla
Draparna Idla
Kirchnerlel la
Hicractinlum
Mougeotla
Oedogonluu

O 0
0 0
0 0

222687 97796
0 3810
0 98643

254863 211680
0 0

0
0
0

17070
711

0
27535

0

0
0
0

61370
406

0
74986

0

0
0
0

17375
0
0

27637
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

A%
c

Aug 1982 0
0

3404
0

25
0
0
0
0

6198
0

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 2667
0 5284
0 0

0
0
0
0
0
0
0
0
0

5817
203

0
0

0
0
0
0
0
0
0
0
0

19394
0

0
0

0
0
0
0

13
76

0
0
0

572
203

Appendix 6-A (Continued) 

TRM TRM TRM TRM TAM TAM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

June 1982 Cyanophyta Anacystls 0 0 0 0 0 
Chroococcus 0 0 0 0 0 
Oacty I oc:occops I s 0 0 0 0 0 
lvngbva 222687 91796 17070 61370 17315 
Mer I smopedl a 0 3810 711 406 0 
Oscl II. Spl ral 0 98641 0 0 0 
Oscillatorfa 254863 211680 27535 74986 27637 
Phormidlun 0 0 0 0 0 

Euglenophyta Euglena 0 0 0 0 0 
TracheI anonas 0 0 0 0 0 

Pvrrhophyta Glenadlnllln 0 0 0 0 0 
,.::. Gynnodlnlurn 0 0 0 0 0 
C 
;J Aug 1982 Chlorophyta Ark I strodeS/Nis 0 0 0 0 0 0 

Ch I anvdomonas 0 0 0 0 0 0 
Cladophora :5404 0 0 0 0 0 
C I oster I un 0 0 0 0 0 0 
Cosmarlun 25 0 0 0 0 13 
Cruclgenia 0 0 0 0 0 76 
Oraparnaldla 0 0 0 0 0 0 
Klrchnerlella 0 0 0 0 0 0 
Mlerectlnlun 0 0 2667 0 0 0 
Mougeotla 6198 0 5284 5817 19394 572 
Oedogon I un 0 0 0 203 0 203 



Appendix 6-A (Continued)

TM TRM TRTq T
Date Division Texan 496.5 506.6 518.0 527.4 528.0 529.5

Aug 1982 Chlorophyta

Chrysophyta

Pediastrum
Protococcus
Protoderma
Scenedesmus

Schroederia
Spi rogyra
Staurastrmu
Stigeoclonlum
Tetreedon
Tetraspora
Tetrastrun
U othrix

Achnanthes
Asterionel la
Bacillaria
Coccone is
Cyclotel la
Cymatop I eura
CyheI la
D1 atome
Eunotla
Fragi laria
Gomphonema
Gyros igma
Mal lomonas
MalosIra
Heridion

0
0

7951
825

0
0
0

2894
0
0
0

495

80967
0
0

12320
0
0

6477
914

0
203

8814
0
0

1651
0

0 0 0 0
0 0 0 0
0 0 0 0

51 2108 1156 2134
0 0 0 0
0 0 0 0
0 0 0 0

51 3937 6058 20207
0 13 0 0
0 0 0 0

25 0 0 0
0 0 0 0

108 131034 90506 96361
0 0 0 0
0 0 0 0

2641 3963 3125 12129
0 0 0 0
0 0 0 0

63 3137 9513 18734
216 508 0 0

0 0 0 0
0 191 1041 229

222 5296 4077 8433
0 0 0 0
0 0 0 0

19 5017 2718 394
0 0 0 0

51
0
0

844
0
0
0

3447
0
0
0
0

38711
0
0

2698
0
0

6355
44
0

76
1765

0
0

165
0

€.-

Appendix 6-A (Continued) 

TRM TRM TRM TAM 1M TfiM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Aug 1982 Chlorophyta Pedlastrum 0 0 0 0 0 51 
Protococcus 0 0 0 0 0 0 
Protodenna 7951 0 0 0 0 0 
Scenedesmus 825 51 2108 1156 2134 844 
Schroederla 0 0 0 0 0 0 
Splrogyra 0 0 0 0 0 0 
Staurastrl.l'll 0 0 0 0 0 0 
Stl geoc: Ion I urn 28894 51 3937 6058 20207 3447 
Tetl"aedon 0 0 13 0 0 0 
Tetraspora 0 0 0 0 0 0 
Tetl"85tl"l.I'II 0 25 0 0 0 0 
Ulothrix 495 0 0 0 0 0 

~ 
Chrvsophyta Achnanthes 80967 108 131034 90506 96361 38711 

c.. Asterlonella 0 0 0 0 0 0 
.... Bacillaria 0 0 0 0 0 0 

Cocconeis 12320 2641 3963 3125 12129 2698 
Cyclotella 0 0 0 0 0 0 
Cymatopleul"a 0 0 0 0 0 0 
Cymbella 6477 63 3137 9513 18734 6355 
Dlatoma 914 ·216 508 0 0 44 
Eunotta 0 0 0 0 0 0 
Fragllarla 203 0 191 1041 229 76 
Gcmphonema 8814 222 5296 4077 8433 1765 
GVrosi~ 0 0 0 0 0 0 
Mallomonas 0 0 0 0 0 0 
Me los I I"a 1651 19 5017 2718 ~ 165 
Merldlcn 0 0 0 0 0 0 



Appendix 6-A (Continued)

TR4 TRN TRM TIRM TRll TIR

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Aug 1982 Chrysophyta

Cyanophyta

Navicula
Nltzschla
Pinnularia
Pleurosigma
Rhizosolenia
Rhoicosphenia
Stephanodi scus
Surirel la
Synedra
Synura
Tabel laria

Anacystis
Chroococcus
Dacty lococcops is
Lyngbya
Her i smoped 1 a
Oscill. Spiral
Osci I latorla
Phormidlwn

Eug lena
Trachelomonas

9221
318

0
0
0
0
0
0

5804
0
0

0
0
0

69397
737
0

27535
0

222 1651
0 1003
0 0
0 0
0 0
0 0
0 0
0 0

38 1867
0 0
0 0

0 0
0 0
0 0
0 11481
0 152

0 0
0 38102
0 0

1219
813

0
0
0
0
0
0

6884
0
0

0
0
0

20626
254
0
0
0

4407
622

0
0

0
0
0
0

9691
0
0

0
0
0

24588
660
0

12193
0

3707
32
0
0
0
0
0
0

1809
0
0

0
0
0

3860
76
0

2133
0

P.%

Eug Ienophyta

Pyrrhophyta

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

Glenodiniwn
Gywnnodil n w

Appendix 6-A (Continued) 

TRM TAM TRM TRM TAM TAM 
Dat. Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Aug 1982 Chrvsophyta Navicula 9221 222 1651 1219 4407 3707 
Nitzschia 318 0 1003 813 622 32 
Plnnularia 0 0 0 0 0 0 
Pleuroslgma 0 0 0 0 0 0 
Rhlzosolenla 0 0 0 0 0 0 
Rholcosph.nia 0 0 0 0 0 0 
Stephanodlscus 0 0 0 0 0 0 
Surlr.lla 0 0 0 0 0 0 
Synedra 5804 38 1867 6884 9691 1809 
Synura 0 0 0 0 0 0 
Tabellada 0 0 0 0 0 0 

Cyanophyta Anacystls 0 0 0 0 0 0 
Chrooc:occus 0 0 0 0 0 0 
Oacty I ocoocops J 5 0 0 0 0 0 0 

~ lvngbva 69397 0 11481 20626 24588 3860 c. Her I smoped la 737 0 152 254 660 76 .;. 
oscn!. Spiral 0 0 0 0 0 0 
Oscl I latorla 27535 0 38102 0 12193 2133 
Phorml dlllll 0 0 0 0 0 0 

Eug I enophyta Euglena 0 0 0 0 0 0 
Trechelanonas 0 0 0 0 0 0 

Pvrrhophyta Glenodlnlum 0 0 0 0 0 0 
Gy!Modlnlum 0 0 0 0 0 0 



Appendix 6-A (Continued)

TRM TRN TIR TRI TIR TIR
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Dec 1982 Chl Iorophyta Ankistrodesmus
Ch I amydomonas
C ladophora
Closterlium
Cosmar ure
Crucigenia
Draparnaldia
Kirchner iel la
Hicractinium
Mougeotia
Oedogonium
Ped iastrum
Protococcus
Protoderma
Scenedesmus
Schroeder ia
Spi rogyra
Staurastrun
Stigeocioni un
Tetraedon
Tetraspora
Tetrastrum
Ulothrix

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

583072
0
0
0

3175

6
0

686
0
0
0
0
0
0

190
63
51

0
0

520
0
0
0

1625
0
0
0
0

C.
C,,

Appendix 6-A (Continued) 

TAM TAM TAM TRM TAM TAM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Dec 1982 Chlorophyta Ank I strodesmus 0 6 
Ch l-vdanonas 0 0 
Cladophora 0 686 
Closter I urn 0 0 

Cosmarium 0 0 
Cruclgenla 0 0 
Draparnaldla 0 0 
Kirchnerlella 0 0 
Mic:ractlnlurn 0 0 
Mougeotla 0 190 
Oedogonlum 0 63 
Pecliastrum 0 51 
Protococ:cus 0 0 
Protoclerma 0 0 

~ Scenedesmus 0 520 c. 
(,'1 Schroeder I a 0 0 

Splrogyra 0 0 
Staurastrun 0 0 
Stlgeoclonlum 583072 1625 
Tetraedon 0 0 
Tetraspora 0 0 
Tetrastrum 0 0 
Ulothrlx 3175 0 



Appendix 6-A (Continued)

TRI T TI4 TRI TRF TRM

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Dc 1982 Chrysophyta Achnanthes
Asterionel Ila
Baci larla
Cocconeis

Cyclote II a
Cymatopleura
Cymbel ta
Diatom
Eunotia
Fragi laria
Gamphonem
Gyrosig•
Nal lmonass
Helosira
maridion
Navicula
Nitzschia
Pinnularia
Pleuros ignma
Rhizosotenia
Rhoicosphenia
Stephanodi scus
Surirel la
Synedra
Synura
Tabel larla

832114
0
0

93774
0
0

22226
741

0
1164

58423
847

0
9737

0
78428

953
0
0
0
0

0
0

7726
0
0

6132
0
0

1289

0
0

3123
1060

0
406

6335
32
0

4856
0

10074
2127

0
0

0
0
0
0

2876
0
0

C,j

AppendIx 6-A (Continued) 

TAM TAM TAM TAM TRM TRM 
Date Division T8)(on 496.5 506.6 518.0 527.4 528.0 529.5 

Dec 1982 Chrysophyta Ac:hnanthes 832114 6132 
Asterionella 0 0 
Bacl I larla 0 0 
Cocconeis 93774 1289 
Cyclotella 0 0 
Cymatopleura 0 0 
Cymballa 22226 3123 
DiataDa 741 1060 
Eunotta 0 0 
Fragllaria 1164 406 
c;oq,honema 58423 6335 
Gyrosi!P8 847 32 
Me 1 1 aDDI'Ias 0 0 
Melosira 9737 4856 

.:to Meridion 0 0 . Navicula 78428 10014 .. 
C') Nitzschia 953 2127 

Plnnularla 0 0 
Pleurosigne 0 0 
Rh i zosolen i a 0 0 
Rhoicosphenia 0 0 
Stephanodiscus 0 0 
Surirell. 0 0 
Synedra 7126 2876 
Synura 0 0 
Tabellarla 0 0 



Appendix 6-A (Continued)

TRN TRM TIR TRM TRM TR4
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Dec 1982 Cyanophy+a

Eug lenophyta

Pyrrhophyta

Ch lorophy+a

Anacysti s
Chroococcus
Doactyl ococcops is
Lyngbya

Herismopedia
Oscill. Spiral
Osci I latoria
Phormidium

Euglena
Trache I amonas

Glenodini wt
Gymnod in i un

Ankistrodesmus
Ch I amydomonas
Cladophora
Closterium
Cosmar ium
Crucigenia
DraparnaIdia
Kirchner iella
Micractiniwn
Hougeotia
Oedogoniw t

0
0
0
0
0
0
0
0

0
0
0

26154
0
0

9751
0

tab

Feb 1983

0
0

0
0

0
0
0
0
0
0
0
0
0
0
0

- 0
- 0

- 0
- 0

0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

Appendix 6-A (Continued) 

TRM TRM TRM TRM TRM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Dec 1982 Cyanophyta Anacvstls 0 0 
Chroococ:cus 0 0 
Oacty I ococc:ops 15 0 0 
Lvngbva 0 26154 
Merlsmopedla 0 0 
Oscill. Spiral 0 0 
Oscl I latorla 0 9751 
Phonnldhn 0 0 

Eug lenophyta Euglena 0 0 
Trachelanones 0 0 

Pyrrhophyta Glenodinium 0 0 
Gymnodinium 0 0 

~. 

c. 

" Feb 1983 Ch lorophyta Ank i strodaSftKlS 0 0 0 0 
Ch IlrI\Vdomonas 0 0 0 0 
Cladophora 0 0 0 0 
Closterium 0 0 0 0 
Cosmarium 0 0 0 0 
Crucigenia 0 0 0 0 
Draparnaldia 0 0 0 0 
Kirchneriello 0 0 0 0 
Micrac+inium 0 0 0 0 
Mougeotia 0 0 0 0 
Oedogonium 0 0 0 0 



Appendix 6-A (Continued)

TR TRM TRM T1I4 TRN TIRM
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Feb 1983 ChlorophVta

Chrysophyta

Pediastrum
Protococcus
Protoderma
Scenedesmus
Schroederia
Spirogyra
Staurastrum
Stigeocioniun
Tetreedon
Tetraspora
TetrastrTn
Ulothrix

Achnanthes
Asterionella
Bacillarla
Cocco" Is
Cyclotella
Cymfopleura
Cymbella
Diatom

Eunotia
Fragilaria
Gonhonem
Gyros igma
Me4l Ianonas
Nslosira
Heridion

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

7171
0
0
0
0
0

67658
121805

0
69737

213678
0
0

105176
279881

- 935
- 1454
- 0
- 623

- 0
- 0
- 9397
- 20768
- 0
- 17185
- 51503
- 0
- 0
- 50828
- 2856

0
12
0

I0
0
0

54
901

0
451

1121
0
0

1038
62

0
0
0
0
0
0
0
0

0
0
0
0

230
0
0
0

0
0

129
2893

0
976
914

0
0

727
135

Appendix 6-A (Continued) 

TRM TRM TAM TAM TRM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

feb 1983 Ch lorophvta Pedlastrum 0 0 0 0 
Protoc:oc:cus 0 0 0 0 
Protoderma 0 0 0 0 
SeenedeSIIQs 0 0 0 0 
Schroeder I a 0 0 0 0 
Splrogvra 0 0 0 0 
Staurastrum 0 0 0 0 
Stlgeoclonlum 0 0 0 0 
Tetraedon 0 0 0 0 
Tatraspora 0 0 0 0 
Tatrastnm 0 0 0 0 
Ulothrlx 0 0 0 0 

Chrysophyta Achnanthes 7171 935 0 230 
Asterionella 0 1454 12 0 

tOIo Beei Ilaria 0 0 0 0 
c CQcconels 0 62} 10 0 
OJ 

Cyclotella 0 0 0 0 
Cymotopleura 0 0 0 0 
Cymbe II a 61658 9397 54 129 
OiotaM 121805 20768 901 2893 
Eunotla 0 0 0 0 
Fragllaria 69757 17185 451 976 
Gon.,honana 213678 51503 1121 914 
GyrositJIIII 0 0 0 0 
Mallanonos 0 0 0 0 
Melosira 105176 50828 1038 727 
Meridlon 279881 2856 62 135 



Appendix 6-A (Continued)

TRM TM TIN TRM TRM TRM
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Feb 1983 Chrysophyta

Cyanophyta

Navicula
Nitzschia
Pinnularia
Pleurosigma
RhIzosolenia
Rhoicosphenia
Stephanodi scus
Surlrel la
Synedra
Synura
Tabel laria

Anacystis
Ch roococcus
Dactyl ococcops is
Lyngbya
Merismpedia
Oscill. Spiral
Oscil llatorla
Phormidium

Eug lena
TrachelIomonas

Glenodinium
Gymnodi n Iun

592292
10601

0
0
0
0
0

10809

32530
0

13303

54515
4932

0
0
0
0

52
3427

17029
0

3063

1084
60

0
0
0
0
4

91
172

0
125

980
116

0
0
0
0
0

145
1182

0
137

C

0
0
0
0
0
0
0
0

0
0

0
0

- 0
- 0
- 0
- 0
- 0
- 0
- 0
- 0

- 0
- 0

- 0
- 0

0
0
0
0
0
0
0
0

0
0

0
0

0
0
0
0
0
0
0
0

0
0

0
0

Eug lenophyta

Pyrrhophy+a

Appendix 6-A (Continued) 

TAM TAM TAM TAM TAM TIlt 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Feb 1983 Chrysophyta NavIcula 592292 54515 1084 980 
Nitzschia 10601 4932 60 116 
Pinnularla 0 0 0 0 
Pleuroslgna 0 0 0 0 
Rhlzosolenla 0 0 0 0 
Rhoicosphenla 0 0 0 0 
Staphanodlscus 0 52 4 0 
Surlrella 1,0809 3427 91 145 
Synedra 32530 17029 172 1182 
Svnura 0 0 0 0 
Tabellaria 13303 3063 125 137 

Cyanophyta Anacvstis 0 0 0 0 

~ 
Chroococcu5 0 0 0 0 

c Dactv I ococ:cops i 5 0 0 0 0 
l-' Lyngbya 0 0 0 0 

Ned smopedi a 0 0 0 0 
Oscill. Spiral 0 0 0 0 
Oscillatoria 0 0 0 0 
Phorml dlllll 0 0 0 0 

Euglenophyta Euglena 0 0 0 0 
Trachelomonas 0 0 0 0 

Pvrrhophyta Glenodinlwn 0 0 0 0 
Gymnodl n 1l1li 0 0 0 0 



Appendix 6-A (Continued)

TRM TR4 TRM TR4 TRM TRM

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

May 1983 Chlorophyta Ank I strodesmus
Ch I amydomonas
Cladophora
Closterium
Cosmaarium
Crucigenia
Draparnaidia
Kirchneriel la
Micractinium
Mougeoti a
Oadogonium
Pedi astrwun
Protococcus
Protoderma
Scenedesmus
Schroederla
Spi rogyra
Staurastrum
SN 'igeocloniuO
Tetraedon
Tetraspora
Tetrestrum
Ulothrix

0
0
0
0
0
0
0
0
0
0
0
0
0
0

I0
0
0
0

766478
0
0
0
0

5093
0

12472
0
0
0
0
0
0
0
0
0
0
0

2494
0
0
0

427461
0
0
0
0

0

Appendix 6-A (Continued) 

TRIll TRM TRM TRM TRM 1114 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

MaV 1983 Chlorophyta Ank I strodesmus 0 5093 
Ch I amydomonas 0 0 
Cladophora 0 12472 
Closterilft 0 0 
Cosmarllft 0 0 
Cruclgenla 0 0 
Draparnaldle 0 0 
Klrdlnerlella 0 0 
Mlcractlnhn 0 0 
Mougeotla 0 0 
Oedogon i 1ft 0 0 
PedlastrUin 0 0 
Protoc:occus 0 0 
Protocierma 0 0 
Scenedesmus 10 2494 

.:A Schroederla 
~ 

0 0 

0 Spirogvra 0 0 
Staurestrum 0 0 
Stlgeocloni .... 766478 427461 
Tetreedon 0 0 
Tetraspora 0 0 
Tetrostrum 0 0 
Ulothrix 0 0 



Appendix 6-A (Continued)

TIR TRM TRM TRN TRM T11
naot Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

May 1983 Chrysophyta Achnanttlos
Asterlonel Ila
Bac I laria
Coconets s

Cyclotel la
Cyrnatopleura
CyMe I la
Diatoamo
Eunotla
Fragi laria

Gyros igna
me I I monas
Melosira
Herldion
Navicula
Nitzschia
Pinnularia
Pleurosigma
Rhizosolenia
Rhoicosphenla
Stephanod i scus
Surl tella
Synedra
Synura
Tabel laria

- 461342 633033
- 0 0
- 0 0
- 227189 23280

- 0 0
- 0 0
- 208 36271
- 0 0
- 0 0
- 0 0
- 18811 104241
- 0 0
- 0 0
- 1247 119727
- 0 0
- 19435 80233
- 0 0
- 0 0
- 0 0
- 0 0

- 0 0
- 0 0

- 0 0
- 0 28165
- 0 0
- 0 0

AppendIx 6-A (ContInued) 

TRM TRM TRM TRM TRM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

May 1983 Chrysophyta Achnenfftes 461342 633033 
Asterlonella 0 0 
Bacillarie 0 0 
Cocconels 227189 23280 
Cyc I otel Ie 0 0 
Cyma+opleure 0 0 
Cymba II a 208 36271 
Dlatcma 0 0 
EunotTa 0 0 
Fragllarl" 0 0 
~onema 18811 104241 
Gyrosi9IWI 0 0 
Me II CIInOn85 0 0 ... Melosira 1247 119727 ... Merfdlon 0 0 .... 
Navicula 19435 80233 
Nih:schia 0 0 
Plnnularia 0 0 
PleurosilPnG 0 0 
Rhlzosolenia 0 0 
Rhoic:osphenla 0 0 
Stephanodiscus 0 0 
Surlrello 0 0 
S.,nedra 0 28165 
Synura 0 0 
Taballaria 0 0 



Appendix 6-A (Continued)

TRN TRW TRM TRM TlM TIR

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

May 1983 Cyanophyta

EugIenophyta

Pyrrhophyta

Chlorophy+a

Anacysti s
Chroococcus
Oacty Iococcops is
Lyngbya

Merismopedia
Oscill. Spiral
Osci I latoria
Phormidium

Eug lena
Trache lamonas

Glenodiniwm
Gymnodini un

Ank i strodesmws
Ch I amydomonas
Cladophora
Closterium
Cosmer i ur
Crucigenia
Draparno I di a
Kirchneriel a

Micractiniwm
Nougeotia
Oedogonium
Pediastrum
Prolocomus
Protoderma

- 0
- 0
- 0
- 0
- 831
- 0
- 145501
- 0

- 0
- 0

- 0
- 0

0
0
0

75661

0
0

246104
0

0
0

0
0

Sep 1983 0
0
0
0
0
0
0
0
0
0
0
0

187
0

675
0
0
0
0
0
0
0
0
0
0

166

0
0

Appendix 6-A (Continued) 

TAM TRM TAM TAM TRM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

May 1983 Cyanophyta Anacystls 0 0 
Chroococcus 0 0 ...,; 

OactyI ococoopsIs 0 0 
Lyngbva 0 75661 
Mer I smopedi a 831 0 
Oscl". Spiral 0 0 
Oscl I latorla 145501 246104 
Phonnldlum 0 0 

Eug I enophyta Euglena 0 0 
Trac:helcmonas 0 0 

Pyrrhophyta GlenodlnlUIII 0 0 
GymnodiniUIII 0 0 

~ 
pA 

Sap 198' Ch lorophyto Anklstrodesmus 0 lJ 675 
Ch lamydanonas 0 0 
Cladophora 0 0 
CloderlUIII 0 0 
Co1IIIOri 11\1 0 0 
Cructgenia 0 0 
Oreparneldla 0 0 
Klrchneriella 0 0 
MIc:rac:tlnIUIII 0 0 
Mougeotia 0 0 
Oedogon i WI! 0 0 
PedlostrWll 0 166 
Protococcus 187 0 
Protodenna 0 0 



Appendix 6-A (Continued)

TRI4 TI• TRN TRM TRI
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Sep 1983 Ch I orophyta

Chrysophyta

Scenedesmus
Schroeder ia
Spi rogyra
Staurastrum
Stigeocloni um
Tetraedon
Tetraspora
Tetrastrun
UIothrix

Achnantn•es
Asterionel Il
Baci I laria
Coccone is
Cyclo+ella
Cyimautopleura
Cymbel la
Di atoms

Eunotia
Fragi laria
Gaoonema
Gyros igma
al II omnas

lelosira
leridion
Navicula
Nitzschia

602
0
0
0

12408
0
0
0
0

2617
0
0

11432
0
0

530
42
0
0

73
0
0

665
0

228
0

22979
0
0

1412
0
0

2637
62

0
0

7912
0
0

498
0

2357
3001

2616
0
0
0

1589
0
0
0
0

AppendIx 6-A (Continued) 

TRM TRM TRM TRM TRM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Sep 1983 Chlorophyta Sc:enedesmus 602 2616 
Schroeder I a 0 0 
Splrogyra 0 0 
Staurastrum 0 0 
Stlgeocl on I um 12408 1589 
Tetraedon 0 0 
Tetraspora 0 0 
Tetrastnn 0 0 
Ulothrlx 0 0 

Chrysophyta Achnanthes 2611 22979 
Asterlonella 0 0 
8ac: i Ilari a 0 0 

~ Coc:coneis 11452 1412 
"" Cyclotella 0 0 

Cymotop I eunl 0 0 
Cymbella 530 2637 
Diatom. 42 62 
£unotia 0 0 
Frogi laria 0 0 

~nema 13 7912 
GyrosllJllO 0 0 

Mollamonas 0 0 
Melosira 665 498 

Meridion 0 0 
Navicula 228 2557 

Nitzschia 0 3001 



Appendix 6-A (Continued)

TR44 TI• TRM TRM TIRM TFI

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Sep 1983 Chrysophyta

Cyanophyta

Pinnularie
Pleurosigma
Rhizosolenia
Rhoicospheni a

Stephanodi scus
Surirel la
Synedra
Synura
Tabel laria

Anacysti s
Chroococcus
Dactylococoopsis
Lyngbya
Herisampedia
Osc•lI. Spiral
Osci I lleoria
Phormidiwm

Eug lena
Trache lmonas

GlenodiniWm
Gymnodi n i m

0
0
0
0

93
0

260
0
0

0
0
0
0

83
0

1672
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0

15534
0

EuglonophVta

Pyrrhophyta

10
-0

0
0

S - - 0

--- 0- - -0

- - -0

Appendix 6-A (Continued) 

TRM TRM TRM TRM TRM TAM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Sep 1983 Chrysophyta Plnnularla 0 0 
PI euros i gma 0 0 
Rhlzosolenla 0 0 
RIIoicosphenia 0 0 
Stephanodlscus 93 83 
Surirella 0 0 
5ynedra 260 1672 
Synura 0 0 
Tabellarla 0 0 

Cyanophyta Anecystls 0 0 
Chroococ:cus 0 0 
Dactylococcopsis 0 0 

,:II Lyngbya 0 0 
~ Mar 15lllOp8d I a 0 0 
10;.\ 

Osci II. Spiral 0 0 
Osci Ilotorio 0 15534 
Phonnldlum 0 0 

EugI enophyto Euglena 10 0 
Trochelomonos 0 0 

Pvrrhophyta Glenodlnlum 0 0 
Gymnod I n i UIII 0 0 



Appendix 6-A (Continued)

TR4 TRIM TIam TR TI TRH
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Nov 1983 Chl lorophyta Ankistrodesmus
Chlmwydomonas
Cladophoro
Closteriu|.

Cosmarium
Crucigenia

Draparnaldia
Kirchneriel la
Hicractinium
H4ougeotia
Oedogonium
Pedlastrum
Protococcus
Protodoerm

•Scenedesmus

Schroeder i a
Spi rogyra
Staurastrum
Stigeocloniurm
Teoraedon
Tetraspora
Tetrastrum
Ulothrix

0
0
0
0
0
0
0
0
0
0

1547
0
0
0
0
0
0
0

23104
0
0
0
0

0
0
0
0
0
0
0
0
0

426
499

0
0
0

561
0
0

3042
5794

0
0
0
0

0
0
0
0
0
0
0
0
0

197
0

,0
0
0

415
0
0

3634
5493

0
0
0
0

0
0
0
0

0
0
0
0
0

229
0
0
0
0

311
0
0
0

11256
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

249
0
0
0

9564
0
0
0
0

Ln

Appendix 6-A (Continued> 

TRM TAM TAM TAM TRM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Nov 1983 Chlorophyta Ank I strodesmus 0 0 0 0 0 
Ch I amvdomonas 0 0 0 0 0 
Cladophora 0 0 0 0 0 
Closterlum 0 0 0 0 0 
Cosmar , um 0 0 0 0 0 
Crueigenla 0 0 0 0 0 
Drapamaldla 0 0 0 0 0 
lCi rchnerie 1 I. 0 0 0 0 0 
Mlerectlnlum 0 0 0 0 0 
Mougeotla 0 426 197 229 0 
Oedogonium 1547 499 0 0 0 
Pediastnn 0 0 ,0 0 0 

,:.. Protoc:oc::cus 0 0 0 0 0 ,:.. 
CJl Protodenna 0 0 0 0 0 

. Sc:enedesmus 0 561 415 'II 249 
Schroeder t 0 0 0 0 0 0 
Splrogvra 0 0 0 0 0 
Stourostrllll 0 3042 3634 0 0 
St t geoc I on i l1li 21104 5794 5493 11256 9564 
Tetroedon 0 0 0 0 0 
Tetraspora , 0 0 0 0 0 
Tetrostrum 0 0 0 0 0 
Ulothrix 0 0 0 0 0 



Appendix 6-A (Continued)

evo. . T274 T2. 529.5

Date Division Teaon 496.5 506.6 518.0 527.4 528.0 529.5

Nov 1983 Chrysophyta Achnanthes
Asterionel la
Bect Ilaria
Cocconeis

Cyclotel lt
Cymatop leura
Cymbe la
ODatoma
Eunoti a
Fragi laria
Ganphonema
Gyros igne
Mal lonmonas
1iBlosira
M4eridlon
Navicula
mitzschla
Pinnularla
Pleurosigo.
Rhizosolenia
Rhoicosphenia
Stephanodi scus
Surirel la
Synedra
Synura
Tabel laria

27268
0
0

6853

0
0

2201
0
0
0
0
0
0

8722
0

6511
0
0
0
0
0
0
0
0
0
0

- 62635
- 0
- 0
- 1661

- 0
- 0
- 3261
- 62
- 0
- 0
- 7829
- 0
- 0

624
- 0
- 7622
- 560
- 0
- 0
- 0
- 0
- 0
- 0
- 1641,
- 0
- 0

49541
0
0

4880

0
0

4891
4849

0
0

12097
0
0

6677
0

7476
0
0
0
0
0

21
0

893
0
0

43944
0
0

9314
0

6023
789

0
0

I0000
0
0

5971
0

9667
62
0
0
0
0
0
0

1308
0
0

38607
0
0

5483
0
0

7964
395
0
0

9833
0
0

6303
0

5098
332

0
0
0
0
0
0

1059
0
0

A5

Appendix 6-A (Continued) 

TIlt TRM TRM TRM TRM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Nov 1983 Chrysophyta Achnanthes 27268 62635 49541 43944 38607 
Asterlonella 0 0 0 0 0 
Baclilaria 0 0 0 0 0 
Coeconeis 6853 1661 4880 9314 5483 
Cyelotella 0 0 0 0 0 
Cymatopleura 0 0 0 0 0 
Cynt,ella 2201 3261 4891 6023 7964 
Dlatcma 0 62 4849 789 395 
Eunotia 0 0 0 0 0 
Fr.gi I.rla 0 0 0 0 0 
GoqJhon811111 0 7829 12097 10000 9833 
GyroslFe 0 0 0 0 0 
Mallomonas 0 0 0 0 0 
MIt los ira 8722 6324 6617 5971 6303 

~ Mltrldlon 0 0 0 0 0 ~ 
C') Navicula 6511 7622 7476 9667 5098 

Nlhsehle 0 560 0 62 332 
Plnnularla 0 0 0 0 0 
PI euros I IJIWI 0 0 0 0 0 
Rhlzosolenia 0 0 0 0 0 
Rho i cosphen i a 0 0 0 0 0 
Stephanodlscus 0 0 21 0 0 
Surlrella 0 0 0 0 0 
Synedra 0 1641 893 1308 1059 
Synun 0 0 0 0 0 
Tabellarl. 0 0 0 0 0 



Appendix 6-A (Continued)

TRM TRM TZN TR4 TRM TRN
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Nov 1983 Cyanophyta Anacysti s
Chroococcus
Dectylococcopsi s
Lyngbya
HMerismopedia
Oscill. Spiral
Osci I latoria
Phormidium

0
0
0
0
0
0
0
0

0"
0
0
0

0
0
0
0

0
0
0
0
0
0
0
0

0
0
0

5316
0
0
0
0

0
0
0
0
0
0
0
0

Euglonophyta Eug lena
Tracholomonas

0
0

- 0
- 0

0
0

0
0

0
0

Pyrrhophyta Glenodinium
Gymnodininm

0
0

- 0
- 0

0
0

0
0

0
0A

Feb 1984 Ch lrophyta Anki strodlesius
Ch Iamydawnas
Cladophora
Closfeiurim
Cosmar I ti
Crucigenia
Draparnuidia
Klrchneriel ia
NicractinIwn
mougooti a
Oodogonium
Pod lastrian
Protecoccus
Protoderma

0
0
0
0
0
0
0
0
0
0
0
0
0
0

187
0
0
0
0
0
0
0
0
0
0
0
0
0

62
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

37
0
0
0

0
0
0
0
0
0
0
0
0
0

Appendix 6-A (Continued) 

TRM ' TAM TRM TRM TRM TAM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Nov 1983 Cyanophyta Anac:ystls 0 0 0 0 0 
Chroocoocus 0 0 0 0 0 
Decty I ococcops is 0 0 0 0 0 
Lyngbya 0 0 0 5316 0 
Mer I smoped I a 0 0 0 0 0 
Oscili. Spl ral 0 0 0 0 0 
Oscillatoria 0 0 0 0 0 
Phormldhlll 0 0 0 0 0 

Euglenophyta Euglena 0 0 0 0 0 
T rachelomonas 0 0 0 0 0 

.a Pyrrhophyta Glenodinillll 0 0 0 0 0 
~ 

-..J 
Gymnod i n hili 0 0 0 0 0 

Feb 1984 Chlorophyta Anklstrodesmus 0 187 62 0 37 
Ch 1 amydomonas 0 0 0 0 0 
Cladophora 0 0 0 0 0 
Cfosivr illll 0 0 0 0 0 
Cosmerlum 0 0 0 0 0 
Cruclgenio 0 0 0 0 0 
Draparnoldla 0 0 0 0 0 
Klrchnerlella 0 0 0 0 0 
Micradlnlllll 0 0 0 0 0 
Mougeotia 0 0 0 0 0 
Oadogon i l1li 0 0 0 0 0 
Peel I astrllll 0 0 0 0 0 
Protccoccus 0 0 0 0 0 
Protodel1M 0 0 0 0 0 



Appendix 6-A (Continued)

Tat TRvi Tax 49. T5 5 T29
Date Division Taxon 496.5 5W6.6 518.0 527.4 528.0 529.5

Feb 1984 Ch I orophyta

Chrysophy+a

Scenedesmus
Schroederia
Spi rogyra
Staurastrum
StigeocIoni um
Tetraedon
Tetraspora
Tetrastrun
UIothrix

Achnanthes
Asterionel Ia
Bcc I laria
CocconeIs
Cycl I la
Cymaopleura
Cyirbel la
Dlatlms
Eunotia
Fragi laria
Gwmphonema
Gyrosigm
Mal lamonas
6%losira
Meridion

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0

0
0
0
0

0
0
0
0
0

A

CL,

- 3076 7961
- 0 270
- 0 0
- 3367 416
- 0 0
- 0 0
- 29246 7524
- 14841 68365
- 0 0
- 0 0
- 70444 22407
- 0 0
- 0 0
- 19352 13407
- 0 0

3222
0
0

1621
0

353
31657
57577

0
1642

15298
0
0

24714
0

8875
1559

0
6007

0
0

1517
142528

0
1684

29246
0
0

30098
0

4847
0
0

822
0
0

8268
8268

0
1377
1751

0
0

4274
0

Appendix 6-A (Continued) 

TRM TAM TAM TAM TRM TAM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Feb 1984 Chlorophyta Scenedesmus 0 0 0 0 0 
Schroederla 0 0 0 0 0 
Splrogyra 0 0 0 0 0 
staurastrum 0 0 0 0 0 
Stlgeoelonlum 0 0 0 0 0 
Tetraedon 0 0 0 0 0 
Tetraspora 0 0 0 0 0 
Tetrestrum 0 0 0 0 0 
Ulothrhc 0 0 0 0 0 

Chrvsophyta Achnanthes 3076 7961 3222 8875 4847 
Asterionella 0 270 0 1559 0 
8eclllarla 0 0 0 0 0 
Coc:conels 3367 416 1621 6007 822 

~ Cyclotella 0 0 0 0 0 
~ Cymatopleura 0 0 353 0 0 
to Cymbal 10 29246 7524 31657 1517 8268 

Dlai'aM 14841 68365 57577 142528 8268 
EunGtla 0 0 0 0 0 
Frogl Iorio 0 0 1642 1684 1377 
GoqJhoneme 70444 22407 15298 29246 1751 
G.,rosilJllD 0 0 0 0 0 
Mollomonos 0 0 0 0 0 
Melosira 19352 13407 24714 30098 4274 
Meridion 0 0 0 0 0 



Appendix 6-A (Continued)

T11 T TW 4 11 TRT T
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Feb 1984 Chrysophyta

Cyanophyta

Navicula
Nltzschia
Pinnularia
Pleurosigna
Rhizosolenia
Rhoicosphenia
Stephanodi scus
Surirel la
Synedra
Synura
Tabel lara

Anacystis
Chroococus
Dactylacoccops is
Lyngbya
Ierlmopedia
Oscill. Spiral
Osci Ilatoria
Phormidium

Euglena
Trache lomonas

Glenodinium
GVmnodfn ure

- 6631 8917
- 2141 1455
- 0 0
- 0 0

- 0 0
- 0 0
- 0 0
- 0 146
- 45209 27812
- 0 0
- 2660 2370

14114
1621

0
0

0
0
0

437
29225

0
2245

13262
2391

0
0
0
0
0
0

40428
0

2931

C3

2442
716

0
0

0
0
0
0

9576
0
0

0
0
0
0
0
0

998
0

0
0
0
0
0
0
0
0

0
0

0
0

0
0
0
0
0
0
0
0

0
0

0
0

0
0
0
0
0
0
0
0

0
0

0
0

0
0
0
0
0
0
0
0

0
0

0
0

Euginnophy+a

Pyrrhophy+a

0
0

0
0

Appendl~ 6-A (COntinued) 

TAM TAM TAM TRM TAM TAM 
Date Division Ta)(on 496.5 506.6 518.0 527.4 528.0 529.5 

Feb 1984 Chrysophyta Navicula 6631 8917 14114 13262 2442 
Nitzschia 2141 1455 1621 2391 716 
Plnnularla 0 0 0 0 0 
PieuroslfJl\il 0 0 0 0 0 

Rhlzosolenla 0 0 0 0 0 
Rholcosphenla 0 0 0 0 0 
Staphanod I scus 0 0 0 0 0 
Surlrel I. 0 146 437 0 0 
Synedra 45209 27812 29225 40428 9576 
Synura 0 0 0 0 0 
Tabellaria 2660 2J70 2245 29" 0 

Cyanophyta Anocystls 0 0 0 0 0 
~ Chrooc:occ:us 0 0 0 0 0 
~ 
Co) Dacty I OOOCCIOpS i 5 0 0 0 0 0 

Lyngbya 0 0 0 0 0 
Merl smopedl a 0 0 a a 0 
O5clil. Spiral 0 0 0 0 0 
O5cllla+oria 998 0 0 0 0 
Phonnidiwn 0 0 0 0 0 

[uglenopbyta Euglena 0 0 0 0 0 
Trac:helomonas 0 a 0 0 0 

Pyrrhophyta Glenodlnlwn 0 0 0 0 0 
Gymnodlnlwn 0 0 0 0 0 



Appendix 6-A (Continued)

TM TIRM TRM TR TRM TRM
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

July 1984 Ch I orophyta Ank i strodesmus
Ch I amydomonas
CI adophora
ClosterIum
Cosmar lurn
Crucigenla
Draparna I de
Kirchneriel la
Hicracti nium
Nougeo tia
O9dogoniwm
Pediastrum
Protococcus
Protoderma
Scenedesmus
Schroeder Ia
Spi rogyra
Staurastrum

StIgocloni un
Tetraedon
Tetr•spore
Tetrastrum
Ulothrix

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

347595
0
0
0
0

0
0
0
0
0
0
0
0
0

2648
3219

0
0
0

623
0
0
0

365352
0
0
0

10903

0
0
0
0
0
0
0
0
0
0
0
0
0
0

935
0
0
0

339496
0
0
0
0

T J

0

Appendix 6-A (Continued) 

TRM TRM TAM TRM TAM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

July 1984 Chlorophyta Ank I strodesmus 0 0 0 
Chlamydcmcnas 0 0 0 
Cladophora 0 0 0 
Closterlum 0 0 0 
Cosmarlum 0 0 0 
Cruclgenla 0 0 0 
Dreparnaldia 0 0 0 
Kirchneri.lla 0 0 0 
Mh:ractintum 0 0 0 
Mougeotle 0 2648 0 
Oudogon i IMI 0 3219 0 
Peeli.strum 0 0 0 
Protococ:c:us 0 0 0 

,:10 Protodermlll 0 0 0 . " 
Scenedesmus 0 .., 623 935 

0 Schroader Ie 0 0 0 
Splrogyre 0 0 0 
Steurestrllll 0 0 0 
St I geoc: Ion i um 347595 365352 339496 
T.troedon 0 0 0 
T.trosporo 0 0 0 
Tetrostrum 0 0 0 
Ulothrhe 0 10903 0 



Appendix 6-A (Continued)

TDat Dv TRH TRN TR5 T52
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

July 1984 Chrysophyta Achnanthes
Asterlonella
Bacillarra
Cocconeis
Cyclotella
Cymatopleura
Ctymbella
Diatoam
Eunotia
Frogilaria
Gcmfrhonem
Gyrosigme
Kia Ilomonas
14elosira
Meridian
Navicula
Nitzschia
Pinnularic
Pleurosigm
Rhizosolenia
Rhoicosphenia
Stephanodiscus
Surirelia
Synedra
Synura
Tabellaria

344688
0
0

571
0
0

312
0
0
0

1350
0
0

727
0

935
0
0
0
0
0
0
0
0
0
0

318936 237216
0 0
0 0

5504 3271
0 0
0 0

3011 2492
0 0
0 0
0 0

5244 3219
0 0
0 0

2752 6801
0 0

2285 8826
0 0
0 0
0 0
0 0
0 0
0 0
0 0

1713 2700
•0 0
0 0

0j
U'

Appendix 6-A (Continued) 

TAM TRM TRM TRM TRM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

July 1984 Chrysophyta Achnanthes 344688 318936 237216 
Asterlonelle 0 0 0 
Bacillaria 0 0 0 
Cocconels 571 5504 3271 
Cyclotella 0 0 0 
Cyma10pleura 0 0 0 
Cymbelle 312 301 I 2492 
Diatana 0 0 0 
Eunotia 0 0 0 
Fregllaria 0 0 0 
c;oq,honemD 1350 5244 3219 
GyrosllJllO 0 0 0 
Me, 'GInonas 0 0 0 
Melosira 727 2752 6801 
Merldlon 0 0 0 

.... Navicula 935 2285 8826 
U1 Nitzschia 0 0 0 
~ Plnnulorio 0 0 0 

PleuroslF/l 0 0 0 
Rhlzosolenlo 0 0 0 
Rhoicosphenio 0 0 0 
Stephonod I $Cus 0 0 0 
Surlrello 0 0 0 
$ynedra 0 171} 2700 
Synuro 0 0 0 
Tobellorlo 0 0 0 



Appendix 6-A (Continued)

TRM TRM TRM TMR TM TM

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

July 1984 Cyanophy1ta

Eug lenophyta

Pyrrhophyta

Chlarophyfa

Ar

Anacysti s
Chroococcus
Dacty loooccops is
Lyngbya
Werismopedla
Oscill. Spiral
Oscillator ia
Phomidium

Euglena
Trachelmonas

Glenodinium
Gymnodinium

Ank i strocldess
Ch I slndonas
Cladophora
Closterium
Cosmar Ium
Crucigenle
DraparnaIdia
Kirchneriel la

Nicrectinium
14ougeotla
Oedogoninn

Sep 1984

0
0
0

46519
0
0
0
0

0
0

0
0

0
0
0
0
0
0
0
0
0
0
0

0
0
0

88054
0
0
0
0

0
0

0
0

0
0
0
0
0
0
0
0
0
0
0

0
0
0

77255
0
0
0
0

0
0

0
0

0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

Appendix 6-A (Continued) 

TRM TAM TAM TAM TRM TAM 
Date Division TaltOn 496.5 506.6 518.0 527.4 528.0 529.5 

July 1984 Cyanophyta Anacystls 0 0 0 
ChJ"OOCOCCIIs 0 0 0 
Dacty l()C:O(X.Ops I s 0 0 0 
Lyngbya 46519 88054 17255 
Mer i srnoped I a 0 0 0 
Oscili. Spiral 0 0 0 
Oscillatoria 0 0 0 
Phonlli d lIMn 0 0 0 

Euglenophyto Euglena 0 0 0 
Trochelamonos 0 0 0 

Pyrrhophyta Glenodlnll.lll 0 0 0 
~ 

Gymnodlnl"" 0 0 0 tr 
l.J 

SepI984 Ch lorophyta Ank I strodGSIIIIIs 0 0 0 0 0 
Ch IlIIlYdamonas 0 0 0 0 0 
Cladophora 0 0 0 0 0 
C I oster i W1I 0 0 0 0 0 
Cosmorlum 0 0 0 0 0 
Cruclgenlo 0 0 0 0 0 
Draparna I di a , 0 0 0 0 0 
Klrchnerlella 0 0 0 0 0 
MicrectlnjlJll 0 0 0 0 0 
Mougeotla 0 0 0 0 0 
O&dogonlwn 0 0 0 0 0 



Appendix 6-A (Continued)

TR44 TAI TIM TIM TRN TIM
Date Division Texan 496.5 506.6 518.0 527.4 528.0 529.5

Sep 1984 Ch Iorophyta

cI~
Chrysophyta

Pedlastrum
Protococcus
Protoderma
Scenedemus
Schroeder ia
Spirogyra
Staurastrum
Stigeoclonl um
Tetraedon
Tetraspora
Tetrastrum
UIolhrix

Achnanthes
Asterionol ta
eci1 Ilaria

Cocconels
Cyclotel Ila
Cymatop I eura
Cyfrbe la
Dla+tm
Eutonla

Fragilarla
Gomphonema
Gyros igma
Hal IoImonas
Helosira
Heridion

0 0 0
O 0 0
0 0 0

623 727 727
0 0 0
0 0 0
0 0 21442

136442 181611 52023
0 0 0
0 0 0
0 0 0
0 0 0

151914 241785 95686
0 0 0
0 0 0

28815 16821 29178
0 0 0
0 0 0

2544 987 2233
0 0 0
0 0 0
0 0 0

3167 16614 4725
0 0 0
0 0 0

2025 1090 1921
0 0 0

0 0
0 0
0 0

1713 1142
0 0
0 0
0 0

53580 45636
0 0
0 0

208 0
0 0

78709 84004
0 0
0 0

32657 29438
0 0
0 0

5036 2907
208 0

52 0
0 0

4829 7113
0 0
0 0

3790 4673
0 0

Appendhc 6-A (Continued) 

TRM TAM TRM TRM TRM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Sap 1984 Chlorophyta Pedlastrum 0 0 0 0 0 
Protococcus 0 0 0 0 0 
Protoderma 0 0 0 0 0 
Sc:enedesmus 623 727 727 1713 1142 
Schroederla 0 0 0 0 0 
Splrogvra 0 0 0 0 0 
Staurastrum 0 0 21442 0 0 
Stlgeoelonhn 136442 181611 52023 53580 45636 
T.traedon 0 0 0 0 0 
Tetraspora 0 0 0 0 0 
Tetrastrum 0 0 0 208 0 
Ulothrlx 0 0 0 0 0 

~ Chrvsophyta Achnanthas 151914 241785 95686 78709 84004 
(J1 Asterionella 0 0 0 0 0 

klll.rla 0 0 0 0 0 
Cocconels 28815 16821 29178 32657 29438 
Cyclotella 0 0 0 0 0 
Cymafopleura 0 0 0 0 0 
Cyntlalla 2544 987 2233 5036 2907 
Dlatome 0 0 0 208 0 
Eutonla 0 0 0 52 0 
Fragllarla 0 0 0 0 0 
GcqJhonerna 3167 16614 4725 4829 7113 
GVroslp 0 0 0 0 0 
Mallanonas 0 0 0 0 0 
Melosira 2025 1090 1921 3790 4673 
Merldlon 0 0 0 0 0 



Appendix 6-A (Continued)

TRM T50. TR5 T. M T5R5 TRN
Date Division Teaon 496.5 506.6 518.0 527.4 528.0 529.5

Sep 1984 Chrysophyta

Cyanophyta

Navicula
Nitzschia
Pinnu laria
Pleuros igma

Rhizosoleni a

RholcosphenIa
Stephanodi scus
Surirel la
Synedra
Synura
Tabel lria

Anacysti s
Chroocoocus
Dacty lococcops is
Lyngbya
Merismopedia
Oscill. Spiral
Osci I latorla
Phormidimn

Euglena
Trache I aoonas

Glenodinium
Gymnodin iwn

17808
0
0
0

0
0
0
0

2907
0
0

0
0

0
37797

1558
0
0
0

9657
0
0
0

104
0
0

3219

0
0

0
0
0

98438
2284

0
935

0

0
0

0
0

5400
0
0
0

0
0
0
0

2388
0
0

0
0
0

30321
623

0
10384

0

0
0

0
0

2959
779

0
0

0
0
0
0

4673
0
0

0
0
0

44027
1142

0
2907

0

0
0

0
0

3894
1558

0
0
0
0
0
0

1402
1194

0

0
0
0

48180
2596

0
14122

0

0
0

0
0

A•

Eug I enophyta

Pyrrhophyta

0
0

0
0

Appendix 6-A (Continued) 

TAM TAM TAM TAM TAM TAM 
Oat. Division Texon 496.5 506.6 518.0 521.4 528.0 529.5 

Sap 1984 Chrvsophyta Navicula 11808 9657 5400 2959 3894 
Nitzschia 0 0 0 179 1558 
Pinnularla 0 0 0 0 0 
Pleuros i9M 0 0 0 0 0 
Rhizosolenia 0 104 0 0 0 
Rho 1 cosphan I a 0 0 0 0 0 
Stephanodlscus 0 0 0 0 0 
Surirella 0 0 0 0 0 
Synedra 2907 }219 2}88 467} 1402 
Svnura 0 a a 0 1194 
Tabellarla 0 a 0 0 0 

Cyanophyta Anacvstls 0 0 0 0 0 
~ Chroococcus 0 0 0 0 a (;~ 

~ Dacty I oc:oocops I s 0 0 0 a 0 
Lyngbya l7797 98418 3O}21 44027 48180 
Merlsmopedia 1558 2284 62l 1142 2596 
Oscll!. Spiral a 0 0 0 a 
Oscillatorie 0 915 IOl84 2907 14122 
Phormldll8ll 0 0 0 0 0 

Euglenophyta Euglena 0 0 0 0 0 
Trachelcmonas 0 a a a 0 

Pyrrhophyta Glenodlnlum 0 a 0 0 0 
Gymnod i n I um 0 0 0 0 0 



Appendix 6-A (Continued)

TRIl TRN TIll TIV TR4 TI
Date Division Texan 496.5 506.6 518.0 527.4 528.0 529.5

Dec 1984 Chl I orophyta

A,
V'

Anki strodesmus
Ch I amydamonas
Cladophora
Closter iun
CosmarIum
Crucigenla
Draparnaldia
Kirchneriel la
Micractinium
Mougeoti a
Oedogoniw
Pediastrum
Protococcus
Protoderma
Scenedesmus
Schroeder ia
Spi rogyra
Staurastrum
Stigeoclonium
Tetraedon
Tetraspora
Tetrastrum
Ulothrix

0
0
0
0
0
0
0
0
0

6452
0
0
0
0

632
0
0
0

88365
0
0
0
0

0
0
0
0
0
0
0
0
0

675
0
0
0
0

415
0
0
0

31892
0
0
0
0

0
0
0
0
0
0
0
0
0

519
0
0
0
0
0
0
0
0

60381
0
0
0
0

0
0
0
0
0
0
0
0
0

6178
0

0
0
0

1142
0
0
0

167646
0
0
0
0

0
0
0
0
0
0
0
0
0

5815
0
0
0
0

519
0
0
0

166607
0
0
0
0

AppendiK 6-A (COntinued) 

TAM TAM TRM TRM TAM TAM 
Date Division T8)(on 496.5 506.6 518.0 527.4 528.0 529.5 

Dec 1984 Chlorophyta Ank 1 strodesmus 0 0 0 0 0 
Chl~domonas 0 0 0 0 0 
Cladophora 0 0 0 0 0 
Closter I"" 0 0 0 0 0 
Cosmarlum 0 0 0 0 0 
Cruclgenla 0 0 0 0 0 
Dreparnaldia 0 0 0 0 0 
Klrchnerlella 0 0 0 0 0 
Mler8Ctlnhn 0 0 0 0 0 
Mougeotla 6452 675 519 6178 5815 
Oedogonlum 0 0 0 0 0 

~ Pedlastrum 0 0 0 0 0 
cr. Protoc:oc:cus 0 0 0 0 0 
CJl 

Protoderma 0 0 0 0 0 
SeenedeSftls 612 415 0 1142 519 
Schroederla 0 0 0 0 0 
Splrogvra 0 0 0 0 0 
StaurastrLIII 0 0 0 0 0 
Stl geoc 1 on I um 88365 11892 60381 167646 166607 
Tatraeelon 0 0 0 0 0 
letraspora 0 0 0 0 0 
letrestrum 0 0 0 0 0 
UlothriK 0 0 0 0 0 



Appendix 6-A (Continued)

TRM TR4 TRI TR1 TR4 TR4

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Dec 1984 Chrysophyta Achnanthes
Aster ionel la
Bacillarla
Cocconel s
Cyclotel la
Cymatopleura
Cymbe la
Di atoma
Eunotla
Fragi laria
Goqphonem
Gyrosigna
Mal loionas
Melosira
Meridion
Navicula
Nitzschia
Pinnularia
Pleurosigma
Rhizosolenia
Rhoi cospheni a
Stephanodi scus
Suri rel la
Synedra
Synura
Tabel laria

158508 60433
0 0
0 0

45377 40496
0 0
0 0

4153 1817
0 0
0 0
0 0

46935 17548
0 0
0 0

4101 1091
0 0

52542 20352
3011 1402

0 0
0 0
0 0
0 0
0 156
0 0

7788 8203
0 0
0 0

- 64327 31619
- 0 0
- 0 0
- 13135 32553
- 0 0
- 0 0
- 1402 4257
- 0 0
- 0 0
- 0 0
- 20404 27465
- 0 0
- 0 0
- 2700 3375
- 0 0
- 17393 28348
- 1091 2648
- 0 0
- 0 0
- 0 0
- 0 0
- 208 1038
- 0 0
- 4828 5088
- 0 0
- 0 0

80266
0
0

14122
0
0

6697
0
0
0

47713
0
0

3479
0

11422
1609

0
0
0
0
0
0

9865
0
0

(P
0l

Appendix 6-A (Continued) 

TAM TRM TRM TAM TAM TAM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Dee 1984 Chrvsophyta Achnanthes 158508 60433 64327 31619 80266 
Asterionella 0 0 0 0 0 
Sac! Ilaria 0 0 0 0 0 
Coccone!s 45377 40496 13135 32553 14122 
Cyelotella 0 0 0 0 0 
Cymatopleura 0 0 0 0 0 
CynDalla 4153 1817 1402 4257 6697 
DIstoma 0 0 0 0 0 
Eunotla 0 0 0 0 0 
fragi laria 0 0 0 0 0 
Gc:la¢onema 46935 17548 20404 27465 41715 
GyrosilJM 0 0 0 0 0 
Mallomonas 0 0 0 0 0 
Melosira 4101 1091 2700 3375 3479 
Meridlon 0 0 0 0 0 

~ Navicula 52542 20352 17393 28348 11422 
CI' Nitzschia 3011 1..a2 1091 2648 1609 
C"l Pinnularia 0 0 0 0 0 

Pleurosi9M 0 0 0 0 0 
Rhizosolenia 0 0 0 0 0 
Rho! cosphen i a 0 0 0 0 0 
Stephanodl scus 0 156 208 1038 0 
Suriralla 0 0 0 0 0 
Synedra 1788 8203 4828 5088 9865 
Synura 0 0 0 0 0 
T.bellaria 0 0 0 0 0 



Appendix 6-A (Continued)

TRN TRM TRM TRM TRM TRm
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Dec 1984 Cyanophyta

Euglenophyta

Pyrrhophyta

Ch lorophyta

Cl!

Anacysti s
Chroococcus
Dactylococcopsis
Lyngbya
Merlsmopedla
Oscill. Spiral
Osci I latoria
Phormidium

Eug lena
Trachelomonas

Glenodinium
Gymnodi n Iur

Ank i strodesmus
ChI amydomonas
Cladophora
Closterium
Cosmari um
Crucigenia
Draparnaldta
Kirchnerlel la
Micractinium
Mougeoti a
Oedogoni•w

0
0
0
0

0
0
0
0

0
0

0
0

0
0
0
0
0
0
0
0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0

0
0
0
0
0
0
0
0
0
0
0

0
0

0
0

0
0
0
0

0
0
0

0

0
0
0

46104
831

0
0
0

0
0

0
0

0
0
0
0
0
0
0
0
0
0
0

0
0
0

53995
623

0
0
0

0
0

0
0

0
0
0
0
0
0
0
0
0
0
0

Mar 1965 0
0
0
0
0

0
0
0

Appendix 6-A (Continued) 

TAM TRM TAM TRM TAM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Dec 1984 Cyanophyta Anacystls 0 0 0 0 0 
Chrooooc:cus 0 0 0 0 0 
Dactyl ococcopsi s 0 0 0 0 0 
Lyngbya 0 0 0 46104 53995 
Mer I smoped I a 0 0 0 831 623 
Oscili. Spiral 0 0 0 0 0 
Oscillatoria 0 0 0 O· 0 
Phonnldlum 0 0 0 0 0 

Euglenophyta Euglena 0 0 0 0 0 
TracheI omonas 0 0 0 0 0 

~ 
Pyrrhophyta Glenodlnhn 0 0 0 0 0 

U! Gylmod I n I UIII 0 0 0 0 0 
"-l 

Mar 1985 Chlorophyta Ank I strodesmus 0 0 0 0 0 
Chl.nydomonas 0 0 0 0 0 
Cladophora 0 0 0 0 0 
Closter I"" 0 0 0 0 0 
Cosmar i "" 0 0 0 0 0 
Crucigenia 0 0 0 0 
Draparnaldle 0 0 0 0 0 
Klrchnerlella 0 0 0 0 0 
Mlcractln" ... 0 0 0 0 0 
Mougeotla 0 0 0 0 

Oedogon I "" 0 0 0 0 



Appendix 6-A (Continued)

TRI4 TRN TRM TRM TRII TR
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Mar 1985 Ch lorophyta Ped iastrum
Protococcus
Protoderma
Scenedesmus

Schroederia
Spi rogyra
Staurastrum
Stigeoclonium
Tetraedon
Tetraspora
Tetrastrum
Ulothrix

Achnanthes
Asterionel le
Bac I laria
Cocconeis
Cyclotel la
Cymatop leura
Cymbe Ila
Diatom
Eunotia
Fragi larla
Gowphonem
Gyros igma

0
0
0

191

0
0
0

798
0
0
0
0

0
0
0

320
0
0

693
6363

0
1877
5894

0

0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0

0
0
0
0
0
0
0
0

112
0
0
0
0
0

166
4249

0
320
278

0

Chrysophyta

Con

0
0
0

943
0
0

469
8623

0
2538
4548

0

137
0
0

444
0
0

386
13141

0
2621
3851

0

Appendi~ 6-A (Continued) 

TAM TAM TRM TRM TRM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Mar 1985 Ch lorophyta Pediastrtlll 0 0 0 0 
Protocoecus 0 0 0 0 
Protoderma 0 0 0 0 
ScenedeSIIIUs 191 0 0 0 
Schroederia 0 0 0 0 
Spirogvra 0 0 0 0 
Steurastrllll 0 0 0 0 
St I geoc 1 on hili 798 0 0 0 
Tetraedon 0 0 0 0 
Tetraspora 0 0 0 0 
Tetrastrwn 0 0 0 0 
Ulo,",r1~ 0 0 0 0 

Chrysophyta Achnan,",es 0 0 137 112 
Aster lone I Ie 0 0 0 0 
Bacillarie 0 0 0 0 

~ Cocconels 320 943 444 0 
c, .. Cvelotella 0 0 0 0 
C;C Cymatopleura 0 0 0 0 

Cynt,ella 693 469 386 166 
Olataaa 6363 8623 13141 4249 
Eunotra 0 0 0 0 
FrogTlarle 1877 2518 2621 320 
c;cq,honema 5894 4548 3851 278 
Gyroslgrna 0 0 0 0 



Appendix 6-A (Continued)

T T 114 TRM TR TR1 TR4

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Nar 1985 Chrysophyta

U3

Mel Iomonas
Melosira
Meridion
Navicula
mitzschia
Pinnularia
Pleurosigma
Rhi zosolenia
Rholcosphenia
Stephanodiscus
Surirel la
Synedra
Synura
Tabel laria

Anacystis
Chroococcus
DacltyI ococcops is
Lyngbya
Morismopedia
OscilI. Spiral
Osci I latoria
Phormidium

Eugleona
Trache I olonas

Glenodinium
Gynmodinium

0
4681

0
1209

0
0

54
0
0
0
0

1777
0
0

0
0
0
0
0
0

1528
0

0
6882

0
1433

225
0
0
0
0
0
0

2143
0
0

0
2729

0
1570

8
0
0
0
0
0
0

2359
0
0

170
473

0
324

0
0
0
0
0
0
0

739
0
0

Cyanophyta 0
0
0
0
0
0
0
0

0
0

0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0

0
0

Eug lenophyta

Pyrrhophyta

50
0

0
0

S - 0
S - 0

- -- 0
- - 0

Appendix 6-A CCon1"lnued) 

TRM TAM TRM TRM TRM TAM 
Date Division Taxon 496.5 506.6 518.0 521.4 528.0 529.5 

Mar 1985 Chrysophyta Mollcmonas 0 0 0 170 
Melosira 4681 6882 2729 47S 
Merldlon 0 0 0 0 
Navicula 1209 1433 1570 324 
Nitzschia a 225 8 0 
Plnnularla 0 0 0 0 
Pleuroslgna 54 0 0 a 
Rhizosolenia 0 0 0 a 
Rho I cosphen i a 0 0 0 0 
Stepbanodisc:us 0 0 0 0 
Sudrella 0 0 0 0 
Synedra 1117 2143 2359 7J9 

lAo Synura 0 0 0 0 CJl 
f.-' Tabellaria a a a 0 

Cyanophyta Aneeystis a a 0 0 
Chrooc:occus 0 0 0 0 
Dac:ty I oc:occops I s 0 0 0 0 
lyngbya 0 0 0 0 
Merl smoped i a 0 0 0 0 
O$c:ill. Spiral 0 0 0 0 
O$cl"atorla 1528 0 0 0 
Phonnldiwn 0 0 0 0 

Eug lenophyte Eugle.na 50 0 0 0 
Trachelanonas 0 0 0 0 

Pyrrhophyta Glenodinlwn 0 0 0 0 
GytII'Iodiniwn 0 0 0 0 



Appendix 6-A (Continued)

TAN TAM TRlH TRI TF4 TAN

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

May 1985 Ch lorophyta Ank i strodesmus
Ch I mydomonas
Cladophora
Closteriwm
Cosmariun
Crucigenia
Draparnaldia
Kirchneriel l
Micractinli m
mougeoti a
Oedogonimu
Pediastrwn
.Protococcus
Protodlema
Scenedesmus
Schroederia
Spi rogyra
Staurastrum

Stigeoclonium
Tetraedon
Tetraspora
Tetrastrum
Ulothrix

0
0
0
0
0
0
0
0
0

8878
4361

0
0
0
0
0
0

38409
68657

0
0
0
0

0 0
0 0
0 0
0 0

0 0
0 0
0 0
0 0
0 0
0 8816
0 0
0 0
0 0
0 0

62 249
0 0
0 0
0 0

98999 103453
0 0
0 0
0 0
0 0

0
0
0
0
0
0
0
0
0

3987
6262

997
0
0

1495
623

0
33737
64701

0
0
0
0

0
0
0
0
0
0
0
0
0

5202
0

1246
0
0
0
0
0
0

96226
0
0
0
0

0
0
0
0
0
0
0
0
0

8006
4579

0
0
0
0
0

0
36509
62271

0
0
0
0

0

Appendl)( 6-A (Continued) 

TRM TRM TRM TRM TRM TAM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

May 1985 Ch lorophyta Ank i strodesmus 0 0 0 0 0 0 
Ch I amydorDonas 0 0 0 0 0 0 
Cladophora 0 0 0 0 0 0 
Closterllin 0 0 0 0 0 0 
Cosmerium 0 0 0 0 0 0 
Crucigenia 0 0 0 0 0 0 
Oraparnaldla 0 0 0 0 0 0 
Klrchnerlella 0 0 0 0 0 0 
Micractlnhn 0 0 0 0 0 0 
Mougeotla 8878 0 8816 1987 5202 8006 
Oedogon i lID 4361 0 0 6262 0 4579 
Pediastrum 0 0 0 997 1246 0 

.:. . Protococ:cus 0 0 0 0 0 0 
(7\ 

0 Protodenna 0 0 0 0 0 0 
ScenedeSIIIUS 0 62 249 1495 0 0 
Schroeder i a 0 0 0 623 0 0 
SpirogVro 0 0 0 0 0 0 
Stouros+rum 38409 0 0 11737 0 36509 
Stigeoclonium 68657 98999 101451 64701 96226 62271 
Tetreedon 0 0 0 0 0 0 
Tetraspora 0 0 0 0 0 0 
Tetrastrurn 0 0 0 0 0 0 
Ulothrlx 0 0 0 0 0 0 



Appendix 6-A (Continued)

TRK TIT4 TRME TRl TRl

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

May 1985 Chrysophyta

0,

Achnanthes
Asterlonel la
Bac I larla
Cocconeis

Cyclotel Ila
Cymatopleura
Cymbe Ila
Diatoam
Eunoti a
Fragi larla
Gculhonema
Gyros igma
"a I I omonas
NelosIra
Meridion
Navlcula
Nitzschia
Pinnularia
Pleurosigma
Rhizosolenla
Rhoicosphen i a
Stephanodiscus
Surirel la
Synedra
Synura
Tabel laria

48129
0
0

4330
0
0

20622
3209

0
4049

20529
0
0

9844
0

4922
0
0
0
0
0
0
0

4704
0
0

52521 21339
0 0
0 0

2990 4423
0 0
0 0

5856 18847
810 3458

0 0
1527 3146

0 14672
0 0
0 0

4112 16292
0 0

2056 6698
0 0
0 0
0 0
0 0
0 0
0 0
0 0

3364 4112
0 0
0 0

39219 34235
0 0
0 0

1744 2087
0 0
0 0

17849 15264
2087 3427

0 0
3333 3022

16822 13021
0 0
0 0

7383 18628
0 0

3364 5763
1215 218

0 0
0 0
0 0
0 0
0 0
0 0

2741 3022
0 0
0 0

36540
0
0

4330
0
0

15544
3208

0
2866

19345
0
0

12491
0

5607
1433

0
0
0

0
0
0

4735
0
0

F-

Appendix 6-A (Continued) 

TRM TRM TRM TRM TRM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

MaV 1985 Chrysophyta Achnanthes 48129 52521 21339 ~9219 342~5 ~540 

Ast&rlonella 0 0 0 0 0 0 
Becillaria 0 0 0 0 0 0 
Cocconels 4330 2990 4423 1744 2087 4330 
Cyc I ote I Ie 0 0 0 0 0 0 
Cymatopleura 0 0 0 0 0 0 
CynDella 20622 5856 18847 17849 15264 15544 
DlataDa 3209 810 3458 2087 3427 3208 
Eunotla 0 0 0 0 0 0 
Fragllarla 4049 1527 3146 3333 3022 2866 
Gcnphonerna 20529 0 l46n 16822 13021 19345 
Gyroslp 0 0 0 0 0 0 
Me II anonas 0 0 0 0 0 0 

~ Melosira 9844 4112 16292 7383 18628 12491 0') 

~ Meridlon 0 0 0 0 0 0 
Navicula 4922 2056 6698 3~ 5763 5607 
Nitzschia 0 0 0 1215 218 1433 
Plnnutaria 0 0 0 0 0 0 
PleuroslSJIWI 0 0 0 0 0 0 
Rhizosolenla 0 0 0 0 0 0 
Rhoicosphenla 0 0 0 0 0 0 
Stephanodlscus 0 0 0 0 0 0 
Surlretla 0 0 0 0 0 0 
$vnedra 4704 3~ 4112 2741 3022 4735 
Synura 0 0 0 0 0 0 
Tabellarla 0 0 0 0 0 0 



Appendix 6-A (Continued)

TRI T4N T TRM TTW
04+0 Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Nav 1985 Cyanophyta

Euglenophyta

Pyrrhophyta

Ch lorophyta

AnacVstis
Chroococcus
Dactylococcopsis
Lvngbya
IHrismopedia
Oscill. Spiral
Osci I latorra
Phormidlum

Euglena
Trache I omonas

Glenodinium
GymodInium

Ankistrodesmus
Ch I amydoonas
Cladophora
Closterimu
Cosmariue
Crucigenia
Draparnaldia
Kirchneriel la
Hicractinium
Mougeotia
Oedogonium

0
0
0
0
0
0

53331
0

0
0

0
0

0
0
0
0
0

249
0
0
0

7726
0

0
0
0
0

312
0

57069
0

0
0

0
0

0
0
0
0
0

125
0
0
0

5015
0

0
0
0
0
0
0

54079
0

0
0
0
0
0
0
0
0

0
0

0
0

0
0

0
0

Sep 195• 0
0
0
0
0
0
0
0
0

6884
0

Appendix 6-A (COntinued) 

TAM TRM TAM TRH TRM TAM 
Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

May I~ Cyanophyta Anacvstls 0 0 0 0 0 0 
Chrooc:oocus 0 0 0 0 0 0 
. Oacty I oc:oocops I s 0 0 0 0 0 0 
lyngbva 0 0 0 0 0 0 
Mer i smoped I a 0 0 0 '12 0 0 
Oscill. Spiral 0 0 0 0 0 0 
Osc III atorr a 0 0 53331 57069 54079 0 
Phormldlun 0 0 0 0 0 0 

Euglenophyta Euglena 0 0 0 0 0 0 
TraeheI cmonas 0 0 0 0 0 0 

Pvrrhophyta Glenodlnlun 0 0 0 0 0 0 
,:. Gymnodl n i urn 0 0 0 0 0 0 
0') 

~ Sep 1985 Ch lorophyta AnktstrodeSII'Us 0 0 0 0 0 
Chl.avdomonas 0 0 0 0 0 
Cladophora 0 0 0 0 0 
Closterlun 0 0 0 0 0 
Cosmarlln 0 0 0 0 0 
Cruclgenla 0 0 249 125 0 
DraperRaldia D 0 0 0 0 
Klrchnerlella 0 0 0 0 0 
Hlcractlnlun 0 0 0 0 0 
Hougeotla 0 0 7726 5015 68B4 
Oedogon I till 0 0 0 0 0 



Appendix 6-A (Continued)

TRM TRM TRN TRM TRM TRM

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Sep 1985 Chlorophyta

Chrysophyta

Pedlastrum
Protococcus
Protoderm
Scenodesmus
Schroederia
Spi rogyra
Staurastrum
StigeocIonium
Tetraedon
Tetraspora
Tetrastrum
Ulothrix

Achnanthes
Asterione Ila
Bac I laria
Cocconels
Cyclote Ila
Cymatopl eura
Cyie Ila
Diatoms
Eunoti a
Fragi laria
0hm

Gyros igm

0
0
0

1931
0
0
0

96351
0
0
0
0

29874
0
0

38067
0
0

8255
2555

0
7788

13270
0

0
0
0

1184
0
0
0

6885
0
0
0
0

22117
0
0

11557
0
0

4766
1807

0
3489
7726

0

0
0
0

2523
0
0
0

59499
0
0
0
0

112611
0
0

20716
0
0

20965
3988

0
9968

19532
0

218
0
0

3271

0
0
0

40279
0
0
0
0

146971
0
0

18037
0
0

17631
1807

0
12616
18161

0

0
0
0

2928

0
0
0

70339
0
0
0
0

133732
0
0

4579
0
0

47443
0
0

9719
19625

0

Appendix 6-A (COntinued) 

TRM TRM TRM TRM TRM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Sap 1985 Ch I orophyta Padlastrum 0 0 0 218 0 
Protococcus 0 0 0 0 0 
Protodenna 0 0 0 0 0 
Scenedesmus 1931 1184 2523 3271 2928 
Schroeder I a 0 0 0 0 0 
Splrogyre 0 0 0 0 0 
Staurastrum 0 0 0 0 0 
St I geoc: I on i urn 96351 6885 59499 40279 70339 
Tetraedon 0 0 0 0 0 
Tetrespora 0 0 0 0 0 
Tetrestrum 0 0 0 0 0 

~ 
Ulothrlx 0 0 0 0 0 

(7) . , Chrvsophyta Achnenthes 29874 22117 112611 146971 133732 -
Asterionalla 0 0 0 0 0 
Sac I I "lIrla 0 0 0 0 0 
Cocconels 38067 11557 20716 18037 4579 
Cyclotella 0 0 0 0 0 
Cymatopleure 0 0 0 0 0 
CyaN II a 8255 4766 20965 17631 47443 
Olatana 2555 1807 3988 1807 0 
Eunotia 0 0 0 0 0 
Fragrtarla 7788 3489 9968 12616 9719 
Goqmonema 13270 7726 19532 18161 19625 
Gyrosi .. 0 0 0 0 0 



Appendix 6-A (Continued)

TRM TRK TRM TRM TRM TRN

Oate Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Sep 1985 Chrysophyta

14, Cyanophyta

Euglenophyta

Pyrrhophyta

Ma" lnoonas
MelosIra
Merldlon
Navicula
Nitzschila
Pinnularla
Pleurosigma
Rhizosolenia
Rhoicosphenla
Stephanodi scus
Surirel la
Synedra
Synura
Tebelrlana

Anacystis
Chroncmccus
Dacly I ococcops I s
Lyngbya
Nerlsmopedla
Oscill. Spiral
OsclIlatorla
Phonmidium

Euglena
Trache lomonas

Glenodlnium
Gymnodlni n

0
3084

0
3832
1153

0
0
0
0
0
0

4112
0
0

0
1994

0
1651

62
0
0
0
0
0
0

1527
0
0

0
3177

0
5701
1340

0
0
0
0
0
0

3115
0
0

0
0
0
0

125
0

56571
0

0
2866

0
4299
1464

0
0
0
0
0
0

2897
0
0

0
4797

0
6105
1090

0
0
0
0
0
0

4829
0
0

0
0
0
0
0
0

40372
0

0
0

0
0

0
0
0
0
0
0
0
0

0
0

0
0

0
0
0
0
0
0

52833
0

0
0
0
0
0
0

45356
0

0
0

0
0

0
0

0
0

0
0

0
0

Appendix 6-A (Conti nued) 

TAM TII4 TAM TAM TAM TAM 
De1"8 Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Sap 1985 Chrysophyta Mallomonas 0 0 0 0 0 
Melosira 3084 1994 3177 2866 4797 
Merldlon 0 0 0 0 0 
Navicula 3832 1651 5701 4299 6105 
Nitzschia 1153 62 1340 1464 1090 
Plnnularla 0 0 0 0 0 
PleurosllJfl8 0 0 0 0 0 
Rhl zosolen la 0 0 0 0 0 
Rho I cosptlen I a 0 0 0 0 0 
S1"8phenodl scus 0 0 0 0 0 
Sudrella 0 0 0 0 0 
Synedra 4112 1527 3115 2897 4829 
Svnura 0 0 0 0 0 
Tebellerle 

,A. 
0 0 0 0 0 

C1l ... Cyanophyta Anacystls 0 0 0 0 0 
Chrooc:occus 0 0 0 0 0 
Dacty I ococcops I s 0 0 0 0 0 
lyngbya 0 0 0 0 0 
Mer I smopedi a 0 0 125 0 0 
Oscili. Spiral 0 0 0 0 0 
Oscillatorla 40372 0 56571 52833 45356 
Phormldlum 0 0 0 0 0 

Euglenophyta Euglena 0 0 0 0 0 
Trachelamonas 0 0 0 0 0 

Pyrrhophyta Glenodlnlum 0 0 0 0 0 
Gymnodinium 0 0 0 0 0 



Appendix 6-A (Continued)

TRe T50. TR0 T57 TRM T59
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Dec 1985 Ch lorophyta Ank i strodesmus
Ch I unydomonas
Cladophora
Closterium

Cosmariwn
Crucigen ia
Draparna I di a
Kirchneriel la
Hicractinium
Mougeotia
Oedogonium
Ped iastrum
Protococcus
Protoderme
Scenedesmus
Schroeder i a
Spi rogyra
Staurastrum
Stigeoclonlum
Tetraedon
Tetraspora
Tetrastrum
Ulothrix

0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

57162
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

70869
0
0
0
0

0
0
0
0

0
0
0
0
0
0
0
0
0
0

1121
0
0
0

57910
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

1121
0
0
0

53580
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

1059
0
0
0

44204
0
0
0
0

0
0
0
0

0
0
0
0
0
0
0
0
0
0

810
0
0
0

58969
0
0
0
0

C',

Appendix 6-A (Continued) 

TRM TAM TRM TRM TRM TRM 
Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Dec 1985 Ch lorophyta Ank I strodesmus 0 0 0 0 0 0 
Chlanvdcmonas 0 0 0 0 0 0 
Cladophora 0 0 0 0 0 0 
Closterlum 0 0 0 0 0 0 
Cosmar i WI! 0 0 0 0 0 0 
Cruclgenla 0 0 0 0 0 0 
Draparnaldl. 0 0 0 0 0 0 
Klrchnerlella 0 0 0 0 0 0 
Mlcractlnlum 0 0 0 0 0 0 
Mougeotia 0 0 0 0 0 0 
Oedogon I UII 0 0 0 0 0 0 
Ped I astrID 0 0 0 0 0 0 
Protococcus 0 0 0 0 0 0 

'" Protoderma 0 0 0 0 0 0 C) 

en Scenedesmus 0 0 1121 1121 1059 810 
Schroeder I a 0 0 0 0 0 0 
Splrogyra 0 0 0 0 0 0 
StaurastrWII 0 0 0 0 0 0 
St I geoc I on I "" 57162 70869 57910 53580 44204 58969 
Tetraedon 0 0 0 0 0 0 
Tetraspora 0 0 0 0 0 0 
Tetrastrwn 0 0 0 0 0 0 
Ulottlrix 0 0 0 0 0 0 



Appendix 6-A (Continued)

T1I TRK TRK T4 TR T•

Date Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5

Dec 1985 Chrysophyta

C)

Achnanthes
Asterionel la
Bacillaria
Cocconels

Cyc I ote I I a
Cymatopleura
Cynbe! la
Di atma
Eunotla
Fragi laria
Gomphonema
Gyrosigna

"aI I clonas
Melosira
M4eridion
Nevicula
Nitzschia
Pinnularia
Pleurosigma
Rh izosoleni a
Rhoicospheni a
Stephanod i scus
Surnrel la
Synedra
Synura
Tabe leria

17445
0
0

29936

0
0
0
0
0

7694
16977

0
0
0
0

4922
2804

0
0
0
0
0
0
0
0
0

21432
0
0

21401
0
0

280
0
0
0

9283
0
0
0
0

9034
0
0
0
0
0
0
0
0
0
0

56633
0
0

5421

0
0

4205
0
0
0

17507
0
0

4268
0

16105
125

0
0
0
0
0
0

3177
0
0

14703
0
0

27756
0
0

2305
0
0
0

11059
0
0

1215
0

5202
0
0
0
0
0
0
0

2461
0
0

13738
0
0

28285

0
0

3925
0
0
0

15015
0
0
0
0

3987
0
0
0
0
0
0
0

2835
0
0

29064
0
0

6822
0
0

4112
0
0
0

23613
0
0
0
0

5078
0
0
0
0
0
0
0

3208
0
0

Appendix 6-A (Continued) 

1M TRM TRM TRM TAM TRM 
0. ... Division Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Dec 1985 Ch .. ysophvta Achn.nthes 17445 21432 56633 14703 13738 29064 
As ..... ionel,. 0 0 0 0 0 0 
Baclll • ..r. 0 0 0 0 0 0 
Cocconels 29936 21401 5421 27756 28285 6822 
Cyel.'I. 0 0 0 0 0 0 
Cymatopleu ... 0 0 0 0 0 0 
Cymba". 0 280 4205 2305 3925 4112 
DI.tcma 0 0 0 0 0 0 
Eunotl. 0 0 0 0 0 0 
F .. agll.rI. 7694 0 0 0 0 0 
c;oq,honema 16911 9283 17507 11059 15015 23613 
Gy .. osltpa 0 0 0 0 0 0 

.:. flallcmonas 0 0 0 0 0 0 en 
(') Melosl .. a 0 0 4268 1215 0 0 

Maridion 0 0 0 0 0 0 
Navlcul. 4922 9034 16105 5202 3987 5078 
Nitzschia 2804 0 125 0 0 0 
Pinnularla 0 0 0 0 0 0 
Pleurosipe 0 0 0 0 0 0 
Rhlzosolenla 0 0 0 0 0 0 
Rhoicosphenia 0 0 0 0 0 0 
Siephanodiscus 0 0 0 0 0 0 
Sudrella 0 0 0 0 0 0 
Syned .. a 0 0 3177 2461 2835 3208 
Synu .. a 0 0 0 0 0 0 
Tabellaria 0 0 0 0 0 0 



Appendix 6-A (Continued)

TRI TRM TRN TRI TRM TRM
Date Division Texon 496.5 506.6 518.0 527.4 528.0 529.5

Dec 1985 CVanophyta Anacystis 0 0 0 0 0 0
Chroococcus 0 0 0 0 0 0
Dactylococcopsis 0 0 0 0 0 0
Lyngbya 0 0 0 0 0 0
Morismopedia 0 125 0 0 0 0
Oscill. Spiral 0 0 0 0 0 0
OsciltatorTa 0 0 0 0 0 0
Phormndium 0 0 0 0 0 0

Euglenophtyta Euglena 0 0 0 0 0 0
Trachelo moonas 0 0 0 0 0 0

Pyrrhophyta Glenodinitnm 0 0 0 0 0 0
Gymnodinium 0 0 0 0 0 0

A•
o4

*Dash indicates no substrates were recovered from that location.

Appendix 6-A (Continued) 

TRM TRM TAM TRM Tf14 TRM 
Date DIvision Taxon 496.5 506.6 518.0 527.4 528.0 529.5 

Dec 1985 Cyanophyta Anacvstls 0 0 0 0 0 0 
Chroococ:cus 0 0 0 0 0 0 
Dactv I ococ:c::ops I s 0 0 0 0 0 0 
Lvngbva 0 0 0 0 0 0 
Marl smoped I a 0 125 0 0 0 0 
Oscll!. Spiral 0 0 0 0 0 0 
Osci II ator la 0 0 0 0 0 0 
Phonnldiwn 0 0 0 0 0 0 

Euglenophyta Euglena 0 0 0 0 0 0 
Trachelanonas 0 0 0 0 0 0 

~ 
Pyrrhophyta Glenodlniwn 0 0 0 0 0 0 

(1) Gvmnodinlwn 0 0 0 0 0 0 
~ 

-Dash indicates no substrates ..are recovered from that location. 



APPENDIX 6-B

STATISTICAL SUMMARY OF PERIPHYTON ABUNDANCE DATA
COLLECTED DURING PREOPERATIONAL MONITORING PERIODS (1974-1985),

WATTS BAR NUCLEAR PLANT, CHICkAMAUGA RESERVOIR

APPENDIX 6-8 

STATISTICAL SUKKARY OF PERIPHYTON ABUNDANCE DATA 
COLLECTED DURING PREOPERATIONAL KONITORING PERIODS (1974-1985), 

WATTS BAR NUCLEAR PLANT, CHICKAMAUGA RESERVOIR 

1GB 



Appendix 6-B. Statistical Sumnary of Periphyton Abundance Data Collected During Preoperational Monitoring
Periods (1974-1985), Watts Bar Nuclear Plant, Chickamauga Reservoir.

Date River Nile Rep. No. Group No/cm2  Mean STD* CVt

May 74 506.6 1 Total 63300 62676 883.2 1.41
2 62051
1 Chlorophyta 1151 1480 464.6 31.40
2 1808
1 Chrysophyta 60670 59619 1487.0 2.49
2 58567
1 Cyanophyta 1479 1578 139.3 8.83
2 1676

May 74 518.0 1 Total 77729 71122 9343.7 13.14
2 64515
1 Chlorophyta 0 657 929.1 141.42
2 1314
1 Chrysophyta 76578 69528 9970.2 14.34
2 62478
1 Cyanophyta 1151 937 302.6 32.30
2 723

May 74 527.4 1 Total 53933 41756 17221.6 41.24
2 29578
1 Chlorophyta 1413 1298 163.3 12.59
2 1182
1 Chrysophyta 52126 40195 16873.0 41.98
2 28264
1 Cyanophyta 394 263 185.3 70.44
2 132

May 74 528.0 1 Total 47854 47854
1 Chlorophyta 1151 1151

1 Chrysophyta 46374 46374
1 Cyanophyta 329 329

Appendix 6-B. Statistical Summary of Periphyton Abundance Data Collected Quring Preoperational Konitoring 
Periods (1974-1985). Watts Bar Nuclear Plant. Chickamauga Reservoir. 

Date River !lile Rep. No. Group No/cm2 Ifean STD* CVt 

Ifay 74 506.6 1 Total 63300 62676 883.2 1.41 
2 62051 
1 Chlorophyta 1151 1480 464.6 31.40 
2 1808 
1 Chrysophyta 60610 59619 1481.0 2.49 
2 58561 
1 Cyanophyta 1479 1578 139.3 8.83 
2 1676 

lIay 74 518.0 1 Total 71729 71122 9343.7 13.14 
2 64515 
1 Chlorophyta 0 657 929.1 141.42 

~ 2 1314 
0') 1 Chrysophyta 76578 69528 9970.2 14.34 

'"' 2 62478 
1 Cyanophyta 1151 931 302.6 32.30 
2 123 

lIay 74 521.4 1 Total 53933 41756 11221.6 41.24 
2 29578 
1 Chlorophyta 1413 1298 163.3 12.59 
2 1182 
1 Chrysophyta 52126 40195 16813.0 41.98 
2 28264 
1 Cyanophyta 394 263 185.3 70.44 
2 132 

Kay 14 528.0 1 Total 47854 47854 
1 Chlorophyta 1151 1151 
1 Chrysophyta 46314 46314 
1 Cyanophyta 329 329 



Appendix 6-B (Continued)

Date River Kile Rep. No. Group No/cm2  Mean STD' CVt

Nay 74 529.5 1 Total 66323 72321 8482.5 11.73
2 78319
1 Chlorophyta 789 1414 883.2 62.48
2 2038
1 Chrysophyta 65337 70645 7505.9 10.62

2 75952
1 Cyanophyta 197 263 93.3 35.49

2 329

Aug 74 506.6 1 Total 23928 21232 3813.4 17.96
2 18535
1 Chlorophyta 197 394 278.6 70.71
2 591
1 Chrysophyta 23731 20838 4092.0 19.64

2 17944
0

Aug 74 518.0 1 Total 20803 23038 3160.8 13.72
2 25273
1 Chlorophyta 197 411 301.9 73.55

2 624
1 Chrysophyta 20606 22628 2858.8 12.63
2 24649

Aug 74 527.4 1 Total 22152 33014 15360.5 46.53
2 43875
1 Chlorophyta 263 838 813.2 97.04
2 1413
1 Chrysophyte 21889 32176 14547.3 45.21

2 42462

AppendiJ: 6-8 (Continued) 

Date River Ki1e Rep. No. Group No/cm2 Kean SID'll" CV+ 

Kay 74 529.5 1 Total 66323 72321 8482.5 11.73 
2 78319 
1 Chlorophyta 789 1414 883.2 62.48 
2 2038 
1 Chrysopbyta 65337 70645 7505.9 10.62 
2 75952 
1 Cyanophyta 197 263 93.3 35.49 
2 329 

Aug 74 506.6 1 Total 23928 21232 3813.4 17.96 
2 18535 
1 Chloropbyta 197 394 278.6 70.71 
2 591 

~ 
1 Chrysopbyta 23731 20838 4092.0 19.64 

'J 2 17944 
0 

Aug 74 518.0 1 Total 20803 23038 3160.8 13.72 
2 25273 
1 Chloropbyta 197 411 301.9 73.55 
2 624 
1 Chrysophyta 20606 22628 2858.8 12.63 
2 24649 

Aug 74 527.4 1 Total 22152 33014 15360.5 46.53 
2 43875 
1 Chloropbyta 263 838 813.2 97.04 
2 1413 
1 Chrysopbyta 21889 32176 14547.3 45.21 
2 42462 



Appendix 6-B (Continued)

Date River Mile Rep. No. Group No/cm2 Mean STD* CVt

Aug 74

Aug 74

528.0

529.5

June 75 506.6

Total

Chlorophyta

Chrysophyta

Total

Chlorophyta

Chrysophyta

Total

Chlorophyta

Chrysophyta

Cyanophyta

Total
Chlorophyta
Chrysophyta
Cyanophyta

Total
Chlorophyta
Chrysophyta
Cyanophyta

54064
45321

1282
1807

52782
43514

43614
54065

1710
2958

41904
51107

349609
349952
208090
136006
121271
213884
20248

62

212387
9657

202356
374

324596
144199
179619

778

49693

1545

48148

48840

2334

46506

349781

172048

167578

10155

212387
9657

202356
374

324596
144199
179619

778

6182.2

371.2

6553.5

7390.0

882.5

6507.5

242.5

50971.1

65487.3

14273.7

12.44

24.04

13.61

15.13

37.81

13.99

0.07

29.63

39.08

140.56

June 75 518.0

June 75 527.4

Appendix 6-8 (Continued) 

Date River Hile Rep. No. Group No/cm2 Hean STD'* CVt 

Aug 74 528.0 1 Total 54064 49693 6182.2 12.44 
2 45321 
1 Chlorophyta 1282 1545 371.2 24.04 
2 1807 
1 Chrysophyta 52782 48148 6553.5 13.61 
2 43514 

Aug 74 529.5 1 Total 43614 48840 7390.0 15.13 
2 54065 
1 Chlorophyta 1710 2334 882.5 37.81 
2 2958 
1 Chrysophyta 41904 46506 6507.5 13.99 
2 51107 

~ June 75 506.6 1 Total 349609 349781 242.5 0.07 .. J .... 2 349952 
1 Chlorophyta 208090 172048 50971.1 29.63 
2 136006 
1 Chrysophyta 121271 167578 65487.3 39.08 
2 213884 
1 Cyanophyta 20248 10155 14273.7 140.56 
2 62 

June 75 518.0 1 Total 212387 212387 
1 Chlorophyta 9657 9657 
1 Chrysophyta 202356 202356 
1 Cyanophyta 374 374 

June 75 527.4 1 Total 324596 324596 
1 Chlorophyta 144199 144199 
1 Chrysophyta 179619 179619 
1 Cyanophyta 778 778 



Appendix 6-B (Continued)

Date River Rile Rep. No. Group No/cm2 Mean STD* CVt

June 75 528.0

June 75 529.5

-3 May 76 506.6

Total
Chlorophyta
Chrysophyta
Cyanophyta

Total

Chlorophyta

Chrysophyta

Cyanophyta

Total

Chlorophyta

Chrysophyta

Cyanophyta

Euglenophyta

Total

Chlorophyta

Chrysophyta

Cyanophyta

289674
106692
181051

1931

396150
240550
194820

57038
200489
183232

841
280

388078
390017
172019
183226
214054
205016

2005
1611

0
164

354128
330499
133435

83512
219542
246100

1151
887

289674
106692
181051

1931

318350

125929

191861

561

389048

177623

209535

1808

82

342314

108474

232821

1019

110025.8

97426.6

12202.5

396.7

1371.1

7924.5

6390.8

278.6

116.0

16708.2

35300.9

18779.3

186.7

34.56

77.37

6.36

70.77

0.35

4.46

3.05

15.41

141.42

4.88

32.54

8.07

18.32

May 76 518.0 1
2
1
2
1
2
1
2

Appendil 6-8 (Continued) 

Date River 'lile Rep. No. Group No/cm2 !lean S1D* CVt 

June 1S 528.0 1 Total 289674 289674 
1 Chlorophyta 106692 106692 
1 Chrysophyta 181051 181051 
1 Cyanophyta 1931 1931 

June 75 529.5 1 Total 396150 318350 110025.8 34.56 
2 240550 
1 Chlorophyta 194820 125929 97426.6 77 .37 
2 57038 
1 Chrysophyta 200489 191861 12202.5 6.36 
2 183232 
1 Cyanophyta 841 561 396.7 70.17 
2 280 

~ 
... J !lay 76 506.6 1 Total 388078 389048 1371.1 0.35 1',) 

2 390017 
1 Chlorophyta 172019 117623 7924.5 4.46 
2 183226 
1 Chrysophyta 214054 209535 6390.8 3.05 
2 205016 
1 Cyanophyta 2005 1808 218.6 15.41 
2 1611 
1 Euglenophyta 0 82 116.0 141.42 
2 164 

!lay 76 518.0 1 Total 354128 342314 16708.2 4.88 
2 330499 
1 Chlorophyta 133435 108474 35300.9 32.54 
2 83512 
1 Chrysophyta 219542 232821 18779.3 8.07 
2 246100 
1 Cyanophyta 1151 1019 186.7 18.32 
2 887 



Appendix 6-B (Continued)

Date River Nile Rep. No. Group No/cm2  Mean STD* CVt

Hay 76 527.4 1 Total 73191 66700 9179.7 13.76
2 60209
1 Chlorophyta 14067 14609 766.5 5.25
2 15151
1 Chrysophyta 58861 51960 9760.2 18.78
2 45058
1 Cyanophyta 263 132 186.0 141.42
2 0

Hay 76 528.0 1 Total 425678 419318 8994.4 2.15
2 412958
1 Chlorophyta 152103 154141 2881.5 1.87
2 156178
1 Chrysophyta 272622 264224 11876.6 4.49
2 255826
1 Cyanophyta 953 954 0.7 0.07
2 954

May 76 529.5 1 Total 444803 454909 14292.0 3.14
2 465015
1 Chlorophyta 149703 159136 13339.6 8.38
2 168568
1 Chrysophyta 293785 294459 952.5 0.32
2 295132
1 Cyanophyta 1315 1299 23.3 1.80
2 1282
1 Pyrrhophyta 0 17 23.3 141.42
2 33

Aug 76 506.6 1 Total 102178 108226 8553.2 7.90
2 114274
1 Chlorophyta 3385 6425 4299.2 66.91
2 9465

Appendix 6-8 (Continued) 

Date River Kile Rep. No. Group No/cro2 Kean STD* CV+ 

flay 76 527.4 1 Total 73191 66700 9179.7 13.76 
2 60209 
1 Chlorophyta 14067 14609 766.5 5.25 
2 15151 
1 Chrysopbyta 58861 51960 9760.2 18.78 
2 45058 
1 Cyanophyta 263 132 186.0 141.42 
2 0 

flay 76 528.0 1 Total 425678 419318 8994.4 2.15 
2 412958 
1 Chlorophyta 152103 154141 2881.5 1.87 
2 156178 

~ 1 Chrysophyta 272622 264224 11876.6 4.49 
'.l 2 255826 
.- 1 Cyanophyta 953 954 0.7 0.07 

2 954 

Kay 76 529.5 1 Total 444803 454909 14292.0 3.14 
2 465015 
1 Chlorophyta 149703 159136 13339.6 8.38 
2 168568 
1 Chrysophyta 293785 294459 952.5 0.32 
2 295132 
1 Cyanophyta 1315 1299 23.3 1.80 
2 1282 
1 Pyrrhophyta 0 17 23.3 141.42 
2 33 

Aug 76 506.6 1 Total 102178 108226 8553.2 7.90 
2 114274 
1 Chlorophyta 3385 6425 4299.2 66.91 
2 9465 



Appendix 6-B (Continued)

Date River Mile Rep. No. Group No/cm2  Mean - STD* cvt

1 Chrysophyta 95343 98893 5019.8 5.08
2 102442
1 Cyanophyta 3450 2909 765.8 26.33
2 2367

Aug 76 518.0 1 Total 175635 199972 34417.0 17.21
2 224308
1 Chlorophyta 136261 156096 28050.2 17.97
2 175930
1 Chrysophyta 36153 40918 6738.7 16.47
2 45683
1 Cyanophyta 3188 2942 348.6 11.85
2 2695
1 Euglenophyta 33 17 23.3 141.42
2 0

Aug 76 527.4 1 Total 181671 191671
1 Cbloropbyta 56824 56824
1 Chrysophyta 131955 131955
1 Cyanophyta 2892 2892

Aug 76 529.5 1 Total 173072 192183 27027.0 14.06
2 211294
1 Chlorophyta 73357 87588 20125.0 22.98
2 101818

1 Chrysophyta 99715 104596 6902.1 6.60
2 109476

Appendix 6-B (Continued) 

Date River "ile Rep. No. Group No/cm2 Mean, STD'*' CVt 

1 Chrysophyta 95343 98893 5019.8 5.08 
2 102442 
1 Cyanophyta 3450 2909 765.8 26.33 
2 2367 

Aug 76 518.0 1 Total 175635 199972 34417.0 17 .21 
2 224308 
1 Chlorophyta 136261 156096 28050.2 17.97 
2 115930 
1 Chrysophyta 36153 40918 6738.7 16.47 
2 45683 
1 Cyanophyta 3188 2942 348.6 11.85 

~ 2 2695 
--J 1 Euglenophyta 33 17 23.3 141.42 ~ 

2 0 

Aug 76 527.4 1 Total 181671 191671 
1 Chlorophyta 56824 56824 
1 Chrysophyta 131955 131955 
1 Cyanophyta 2892 2892 

Au, 76 529.5 1 Total 173072 192183 27027.0 14.06 
2 211294 
1 Chlorophyta 73357 87588 20125.0 22.98 
2 101818 
1 Cbrysophyta 99715 104596 6902.1 6.60 
2 109476 



Appendix 6-B (Continued)

Date River Nile Rep. No. Group NO/cm2  Mean STD* CVt

Jun 77 518.0 1 Total 584025 584025
1 Chlorophyta 241202 241202
1 Chrysophyta 342198 342198
1 Cyanophyta 625 625

Jun 77 527.4 1 Total 249189 371630 173157.7 46.59

2 494071
1 Chlorophyta 99550 92928 9364.9 10.08
2 86306
1 Chrysophyta 148981 278275 182848.6 65.71
2 407568
1 Cyanophyta 658 428 326.0 76.25
2 197

Jun 77 528.0 1 Total 267756 306868 55312.0 18.02
2 345979
1 Chlorophyta 40655 39390 1789.0 4.54
2 38125
1 Chrysophyta 226246 266491 56915.0 21.36
2 306736
1 Cyanophyta 855 987 186.0 18.85
2 1118

Sep 77 496.5 1 Total 173989 173989
1 Chlorophyta 12751 12751
1 Chrysophyta 161041 161041
1 Cyanophyta 197 197

Appendix 6-8 (Continued) 

Date . River Hile Rep. No. Group No/cm2 lIean SID'*' CVt 

Jun 77 518.0 1 lotal 584025 584025 
1 Chlorophyta 241202 241202 
1 Cbrysophyta 342198 342198 
1 Cyanophyta 625 625 

Jun 77 527.4 1 Iotal 249189 371630 173157.7 46.59 
2 494071 
1 Chlorophyta 99550 92928 9364.9 10.08 
2 86306 
1 Chrysophyta 148981 278275 182848.6 65.71 
2 407568 

~ 
1 Cyanophyta 658 428 326.0 76.25 

'.J 2 197 
c.-, 

Jun 77 528.0 1 Iota1 267756 306868 55312.0 18.02 
2 345979 
1 Chlorophyta 40655 39390 1789.0 4.54 
2 38125 
1 Cbrysophyta 226246 266491 56915.0 21.36 
2 306736 
1 Cyanophyta 855 987 186.0 18.85 
2 1118 

Sep 77 496.5 1 lota1 173989 173989 
1 Chlorophyta 12751 12751 
1 Chrysophyta 161041 161041 
1 Cyanophyta 197 197 



Appendix 6-B (Continued)

Date River Nile Rep. No. Group No/cm2  Mean STD* Cvt

Sep 77 506.6 1 Total 44860 44500 509.8 1.15
2 44139
1 Chlorophyta 24584 22579 2835.5 12.56
2 20574
1 Chrysophyta 20145 21855 2418.3 11.07
2 23565
1 Cyanophyta 131 66 92.6 141.42
2 0

Sep 77 518.0 1 Total 262859 241859 29699.2 12.28
2 220858
1 Chlorophyta 31222 28281 4159.2 14.71
2 25340
1 Chrysophyta 231078 213167 25330.7 11.88
2 195255
1 Cyanophyta 559 411 209.3 50.93
2 263

Sep 77 527.4 1 Total 51697 37910 19497.8 51.43
2 24123
1 Chlorophyta 13639 9236 6227.5 67.43
2 4832
1 Chrysophyta 38058 28675 13270.3 46.28
2 19291

Sep 77 528.0 1 Total 82657 70086 17778.1 25.37
2 57515
1 Chlorophyta 36152 31239 6948.7 22.24
2 26325
1 Chrysophyta 46078 38486 10736.7 27.90
2 30894

Appendix 6-8 (Continued) 

Date River lIile Rep. No. Group Ho/em' Hean STD"* CVt 

Sep 77 506.6 1 Total 44860 44500 509.8 1.15 
2 44139 
1 Chlorophyta 24584 22579 2835.5 12.56 
2 20574 
1 Cbrysophyta 20145 21855 2418.3 11.07 
2 23565 
1 Cyanophyta 131 66 92.6 141.42 
2 0 

Sep 77 518.0 1 Total 262859 241859 29699.2 12.28 
2 220858 
1 Chlorophyta 31222· 28281 4159.2 14.71 
2 25340 

~ 1 Chrysophyta 231078 213167 25330.7 11.88 ... J 
C') 2 195255 

1 Cyanopbyta 559 411 209.3 50.93 
2 263 

Sep 77 527.4 1 Total 51697 37910 19497.8 51.43 
2 24123 
1 Chlorophyta 13639 9236 6227.5 67.43 
2 4832 
1 Chrysophyta 38058 28675 13270.3 46.28 
2 19291 

Sep 77 528.0 1 Total 82657 70086 17178.1 25.37 
2 57515 
1 Chlorophyta 36152 31239 6948.7 22.24 
2 26325 
1 Chrysopbyta 46078 38486 10736.7 27.90 
2 30894 



Appendix 6-B (Continued)

Date River Mile Rep. No. Group No/cm2 Mean STDt I CVt

Dec 77

Dec 77

Dec 77

Dec 77

496.5

506.6

1 Cyanophyta
2

I Total
I Chlorophyta
1 Chrysophyta
1 Cyanophyta

1 Total
2
1 Chlorophyta
2
1 Chrysophyta
2
1 Cyanophyta
2

1 Total
2
1 Chlorophyta
2
1 Chrysophyta
2
1 Cyanophyta
2
1 Pyrrhophyta
2

1 Total
1 Chlorophyta
1 Chrysophyta
1 Cyanophyta
1 Pyrrhophyta

427
296

166991
66

166761
164

63530
59551
11898
26719
51533
32667

99
165

132055
159069

6146
4864

125712
154139

197
33

0
33

122590
5949

115786
822

33

362 92.6

518.0

25.62

166991
66

166761
164

61541

19309

42100

132

145562

5505

139926

115

17

122590
5949

115786
822

33

46.7

2813.6

10480.0

13340.3

4.57

54.28

31.69

35.36

13.12

16.47

14.37

100.84

141.42

19101.8

906.5

20100.9

116.0

23.3

527.4

Appendix 6-8 (Continued) 

Date River "11e Rep. No. Group No/cm2 Rean STD'" CVt 

1 Cyanophyta 427 362 92.6 25.62 
2 296 

Dec 77 496.5 1 Total 166991 166991 
1 Cblorophyta 66 66 
1 Cbrysophyta 166761 166761 
1 Cyanophyta 164 164 

Dec 77 506.6 1 Total 63530 61541 2813.6 4.57 
2 59551 
1 Chlorophyta 11898 19309 10480.0 54.28 
2 26719 
1 Chrysophyta 51533 42100 13340.3 31.69 

~ 
2 32667 

--.J 1 Cyanophyta 99 132 46.7 35.36 
..J 2 165 

Dec 17 518.0 1 Total 132055 145562 19101.8 13.12 
2 159069 
1 Cbloropbyta 6146 5505 906.5 16.47 
2 4864 
1 Cbrysophyta 125712 139926 20100.9 14.37 
2 154139 
1 Cyanopbyta 197 11S 116.0 100.84 
2 33 
1 Pyrrhophyta 0 17 23.3 141.42 
2 33 

Dec 77 527.4 1 Total 122590 122590 
1 Chlorophyta 5949 5949 
1 Chrysophyta 115786 115786 
1 Cyanophyta 822 822 
1 Pyrrhophyta 33 33 



Appendix 6-B (Continued)

Date River Mile Rep. No. Group No/cm2 Mean STD* Cvt

Jun 82 506.6

Sit
CD

1 Total
2
3
1 Chlorophyth
2
3
1 Chrysophyta
2
3
1 Cryptophyta
2
3
1 Cyanophyta
2
3
1 Euslenophyta
2
3
1 Pyrrhotophyta
2
3

1 Total
2
3
1 Chlorophyta
2
3

3823573
3977889
3659099

11016063
927476
907472

2261376
2547462
2368063

0
0
0

546134
502951
383564

0
0
0
0
0
0

852701
865719
835235
254968
270686
250523

3820187

950337

2392300

0

477550

0

0

159422.0

57792.5

144574.8

0.0

4.17

6.08

6.04

84209.1 17.63

0.0

0.0

Jun 82 518.0 851218

258726

15296.0

10593.7

1.80

4.09

Appendi:l 6-8 (Continued) 

Date River "11e Rep. No. Group No/cm2 Bean SID*' CVt 

Jun 82 506.6 1 Total 3823573 3820187 159422.0 4.17 
2 3977889 
3 3659099 
1 Chlorophyh ,1016063 950337 57792.5 6.08 
2 927476 
3 907472 
1 Chrysophyta 2261376 2392300 144574.8 6.04 
2 2547462 
3 2368063 
1 Cryptophyta 0 0 0.0 
2 0 
3 0 ... 1 Cyanophyta 546134 477550 84209.1 17.63 

... J 2 502951 Q) 

3 383564 
1 Euslenophyta 0 0 0.0 
2 0 
3 0 
1 Pyrrhotophyta 0 0 0.0 
2 0 
3 0 

Jun 82 518.0 1 Total 852701 851218 15296.0 1.80 
2 865719 
3 835235 
1 Chlorophyta 254968 258126 10593.7 4.09 
2 270686 
3 250523 



Appendix 6-B (Continued)

Date River Mile

(3

Rep.

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

No. Group

Chrysophyta

Cryptophyta

Cyanophyta

Euglenophyta

Pyrrhophyta

Total

Chlorophyta

Chrysophyta

Cryptophyta

Cyanophyta

No/cM2

168446
177177
196068

0
0
0

429287
417856
388644

0
0
0
0
0
0

260124
239779
183120
32195
35550
29567

159345
156982
133435

0
0
0

68584
47247
20118

Mean

180564

0

411929

0

0

227674

32437

149921

0

45316

STDV

14119.0

0.0

20959.7

0.0

0.0

39903.6

2998.9

2998.9

0.0

24290.6

Cvt

7.82

5.09

Jun 82 527.4 17.53

9.25

9.25

53.60

Appendix 6-8 (Continued) 

Date River lIile Rep. No. Group No/cm2 Rean STD" CVt 

1 Chrysophyta 168446 180564 14119.0 1.82 
2 177117 
3 196068 
1 Cryptophyta 0 0 0.0 
2 0 
3 0 
1 Cyanophyta 429287 411929 20959.7 5.09 
2 417856 
3 388644 
1 Euglenopbyta 0 0 0.0 
2 0 
3 0 

~ 1 Pyrrhophyta 0 0 0.0 
'J 2 0 
~ 3 0 

Jun 82 527.4 1 Total 260124 227674 39903.6 11.53 
2 239779 
3 183120 
1 Chlorophyta 32195 32437 2998.9 9.25 
2 35550 
3 29567 
1 Chrysophyta 159345 149921 2998.9 9.25 
2 156982 
3 133435 
1 Cryptophyta 0 0 0.0 
2 0 
3 0 
1 Cyanophyta 68584 45316 24290.6 53.60 
2 41247 
3 20118 



Appendix 6-B (Continued)

Date River Mile

Jun 82 528.0

Rep.

1
2
3
1
2
3

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

No. Group

Euglenophyta

Pyrrhophyta

Total

Chlorophyta

Chrysophyta

Cryptophyta

Cyanophyta

Euglenophyta

Pyrrhophyta

NoClm2

0
0
0
0
0
0

646064
684168
676393
189102
179120
162316
334729
363612
367459

0
0
0

122233
141436
146618

0
0
0
0
0
0

Mean

0

0

668875

176846

355267

0

136762

0

0

0

20133.8

13537.0

17889.8

0.0

12846.8

0.0

0.0

STD*

0.0

0.0

CVIt

3.01

7.65

5.04

9.39

Appendi:.r 6-8 (Continued) 

Date River lli1e Rep. No. Group No/em2 Rean SID* CVt 

1 !uglenophyta 0 0 0.0 
2 0 
3 0 
1 Pyrrhophyta 0 0 0.0 
2 0 
3 0 

Jun 82 528.0 1 iotal 646064 668875 20133.8 3.01 
2 684168 
3 676393 
1 Chlorophyta 189102 176846 13537.0 7.65 
2 179120 
3 162316 
1 Chrysophyta 334729 355267 17889.8 5.04 

.;. 2 363612 
Q) 3 367459 
0 1 Cryptophyta 0 0 0.0 

2 0 
3 0 
1 Cyanophyta 122233 136762 12846.8 9.39 
2 141436 
3 146618 
1 Euglenophyta 0 0 0.0 
2 0 
3 0 
1 Pyrrhophyta 0 0 0.0 
2 0 
3 0 



Appe,

Date

Jun

ad ix

12

6-B (Continued)

River Mile

529.5

Rep.

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

No. Group

Total

Chlorophyta

Chrysophyta

Cryptophyta

Cyanophyta

Euglenophyta

Pyrrhophyta

0,

No/cm2

228005
245913
266185

35436
38598
43818

163306
160983
162927

0
0
0

29263
46332
59440

0
0
0
0
0
0

296590
273230
246636

46866
47970
48541

137398
127185
115489

Mean

246701

39284

162405

0

45012

0

0

272152

47792

126691

STDw

19102.2

4232.9

1246.3

0.0

15131.8

0.0

0.0

24994.4

851.5

10962.9

Cvt

7.74

10.78

0.77

33.62

9.18

1.78

8.65

Aug 82 496.5 1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3

Appendix 6-8 (Continued) 

Date River lIile Rep. No. Group No/cm2 Bean STD1I' CVt 

Jun 82 529.5 1 Total 228005 246101 19102.2 1.14 
2 245913 
3 266185 
1 Chlorophyta 35436 39284 4232.9 10.18 
2 38598 
3 43818 
1 Chrysophyta 163306 162405 1246.3 0.77 
2 160983 
3 162921 
1 Cryptophyta 0 0 0.0 
2 0 
3 0 
1 Cyanophyta 29263 45012 15131.8 33.62 
2 46332 

.;to 3 59440 0'> 
~ 1 Euglenopbyta 0 0 0.0 

2 0 
3 0 
1 Pyrrhophyta 0 0 0.0 
2 0 
3 0 

Aug 82 496.5 1 Total 296590 272152 24994.4 9.18 
2 273230 
3 246636 
1 Chlorophyta 46866 47792 851.5 l. 78 
2 41970 
3 48541 
1 Chrysophyta 131398 126691 10962.9 8.65 
2 121185 
3 115489 



Appendix 6-B (Continued)

Date River Mile

Aug 82 506.6

Rep.

1
2
3
1
2
3
1
2
3
1
2
3

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

No. Group

Cryptophyta

Cyanophyta

Euglenophyta

Pyrrhophyta

Total

Chlorophyta

Chrysophyta

Cryptophyta

Cyanophyta

Euglenophyta

No/cm2

0
0
0

112326
98075
82606

0
0
0
0
0
0

5865
3408
1693

133
38

209
5732
3370
1484

0
0
0
0
0
0
0
0
0

Mean

0

97669

0

0

3655

127

3529

0

0

0

STD*

0.0

14864.2

0.0

0.0

2097.0

85.7

2128.4

0.0

0.0

0.0

15.22

Cvt

57.37

67.64

60.32

h%

Appendix 6-8 (Continued) 

Date River Kile Rep. No. Group No/cm2 Kean STD* CVt 

1 Cryptophyta 0 0 0.0 
2 0 
3 0 
1 Cyanophyta 112326 97669 14864.2 15.22 
2 98075 
3 82606 
1 Euglenophyta 0 0 0.0 
2 0 
3 0 
1 Pyrrhophyta 0 0 0.0 
2 0 
3 0 

Aug 82 506.6 1 Total 5865 3655 2097.0 57.37 
2 3408 
3 1693 
1 Cblorophyta 133 127 85.7 67.64 

~ 2 38 
ttl 3 209 
N 1 Chrysophyta 5732 3529 2128.4 60.32 

2 3370 
3 1484 
1 Cryptophyta 0 0 0.0 
2 0 
3 0 
1 Cyanophyta 0 0 0.0 
2 0 
3 0 
1 Euglenophyta 0 0 0.0 
2 0 
3 0 



Appendix 6-B (Continued)

Date River Mile Rep.

2
3

A-

Aug 82

Aug 82

518.0

No. Group

Pyrrhophyta

Total

Chlorophyta

Chrysophyta

Cryptophyta

Cyanophyta

Euglenophyta

Pyrrhophyta

Total

Chlorophyta

No/cm2

0
0
0

220574
226555
205104
11583
13335
17108

157782
154847
148370

0
0
0

51209
58373
39626

0
0
0
0
0
0

143418
135759
182854

10745
10859
18099

Kean

0

217411

14009

153666

0

49736

0

0

154010

13234

STD*

0.0

11069.8

2823.4

4815.8

0.0

9459.9

0.0

0.0

5.09

20.15

3.13

cvt

19.02

527.4 25271.2

4213.3

16.41

31.84

2
3

Appendix 6-8 (Continued) 

Date River Kile Rep. No. Group No/cm2 Rean Sl'D'*' CVt 

1 Pyrrhophyta 0 0 0.0 
2 0 
3 0 

Aug 82 518.0 1 l'otal 220574 217411 11069.8 5.09 
2 226555 
3 205104 
1 Cbloropbyta 11583 14009 2823.4 20.15 
2 13335 
3 17108 
1 Cbrysophyta 157782 153666 4815.8 3.13 
2 154841 
3 148310 
1 Cryptopbyta 0 0 0.0 

.:. 2 0 
ex> 3 0 - . 1 Cyanophyta 51209 49736 9459.9 19.02 -. 

2 58373 
3 39626 
1 Eug1enophyta 0 0 0.0 
2 0 
3 0 
1 Pyrrbophyta 0 0 0.0 
2 0 
3 0 

Aug 82 527.4 1 Total 143418 154010 25271.2 16.41 
2 135759 
3 182854 
1 Chloropbyta 10145 13234 4213.3 31.84 
2 10859 
3 18099 



Appendix 6-B (Continued)

Date River Mile

01

Rep.

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

No. Group

Chrysophyta

Cryptophyta

Cyanophyta

Euglenophyta

Pyrrhophyta

Total

Chlorophyta

Chrysophyta

Cryptophyta

Cyanophyta

No/cma

110726
108592
140369

0
0
0

21947
16308
24386

0
0
0
0
0
0

218172
228383
243970

40426
43436
41341

130881
151723
170395

0
0
0

46865
33224
32234

Kean

119896

0

20880

0

0

230175

41734

151000

0

37441

STD*

17762.5

0.0

4143.3

0.0

0.0

12992.0

1543.1

19766.9

0.0

8176.4

cvt

14.81

19.84

Aug 82 528.0 5.64

3.70

13.09

21.84

Appendix 6-8 (Continued) 

Date River lIile Rep. No. Group No/em' Hean STD* CVt 

1 ChrYBophyta 110726 119896 17762.5 14.81 
2 108592 
3 140369 
1 Cryptophyta 0 0 0.0 
2 0 
3 0 
1 Cyanophyta 21947 20880 4143.3 19.84 
2 16308 
3 24386 
1 Euglenophyta 0 0 0.0 
2 0 

~ 
3 0 

0) 1 Pyrrhophyta 0 0 0.0 
~ 2 0 

3 0 

Aug 82 528.0 1 Total 218172 230175 12992.0 5.64 
2 228383 
3 243970 
1 Chlorophyta 40426 41734 1543.1 3.70 
2 43436 
3 41341 
1 Chrysophyta 130881 151000 19766.9 13.09 
2 151723 
3 170395 
1 Cryptophyta 0 0 0.0 
2 0 
3 0 
1 Cyanophyta 46865 37441 S176.4 21.S4 
2 33224 
3 32234 



Appendix 6-B (Continued)

Date River Nile

C',

Aug 82

Dec 82

529.5

496.5

Rep. No. G

1 Eugle
2
3
1 Pyrrh
2
3

1 Total
2
3
1 Chlor
2
3
1 Chrys
2
3
1 Crypt
2
3
1 Cyano
2
3
1 Eugle
2
3
1 Pyrrh
2
3

1 Total
2
3

roup

nophyta

ophyta

ophyta

ophyta

ophyta

phyta

nophyta

ophyta

No/cm2

0
0
0
0
0
0

54830
72428
72655
4381
5904
5333

48925
60277
56885

0
0
0

1524
6247

10437
0
0
0
0
0
0

1565373
1624749
1887022

Mean

0

0

66638

5206

55362

0

6069

0

1692381

10226.4

769.4

5827.2

0.0

4459.2

0.0

0.0

15.35

14.78

10.53

STD*

0.0

0.0

CVt

73.47

171158.2 10.11

Appendix 6-8 (Continued) 

Date River lIi1e Rep. No. Group No/cm2 Hean STD* CVt 

1 Euglenophyta 0 0 0.0 
2 0 
3 0 
1 Pyrrhophyta 0 0 0.0 
2 0 
3 0 

Aug 82 529.5 1 Total 54830 66638 10226.4 15.35 
2 72428 
3 72655 
1 Chlorophyta 4381 5206 769.4 14.78 
2 5904 
3 5333 
1 Chrysophyta 48925 55362 5827.2 10.53 
2 60277 
3 56885 

~ 1 Cryptophyta 0 0 0.0 
Q) 2 0 
"1 3 0 

1 Cyanophyta 1524 6069 4459.2 73.47 
2 6247 
3 10437 
1 Eug1enophyta 0 0 0.0 
2 0 
3 0 
1 Pyrrhophyta 0 0 0.0 
2 0 
3 0 

Dec 82 496.5 1 Total 1565373 1692381 171158.2 10.11 
2 1624749 
3 1887022 



Appendix 6-B (Continued)

Date River Mile

P-

Rep.

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

1
2
3
1
2
3
1
2
3
1
2
3

No. Group

Chlorophyta

Chrysophyta

Cryptophyta

Cyanophyta

Euglenophyta

Pyrrhophyta

Total

Chlorophyta

Chrysophyta

Cryptophyta

No/cm2

507397
520097
731249

1057976
1104652
1155773

0
0
0
0
0
0
0
0
0
0
0
0

71530
79089
81451

2857
1713
4855

33632
41573
39726,

0
0
0

Mean

586248

1106134

0

0

0

0

77357

3142

38310

0

STD*

125735.3

48915.3

0.0

0.0

0.0

0.0

5182.4

1590.2

4155.5

0.0

CvI"

21.45

4.42

6.70

50.62

10.85

Dec 82 529.5

Appendix 6-B (Continued) 

Date River Kile Rep. No. Group No/cm2 Kean STD* CVt 

1 Cbloropbyta 507397 586248 125735.3 21.45 
2 520097 
3 731249 
1 Cbrysopbyta 1057976 1106134 48915.3 4.42 
2 1104652 
3 1155773 
1 Cryptopbyta 0 0 0.0 
2 0 
3 0 
1 Cyanopbyta 0 0 0.0 
2 0 
3 0 

~ 1 Eu&lenophyta 0 0 0.0 cc 
~ 2 0 

3 0 
1 Pyrrhopbyta 0 0 0.0 
2 0 
3 0 

Dee 82 529.5 1 Total 71530 77357 5182.4 6.70 
2 79089 
3 81451 
1 Chlorophyta 2857 3142 1590.2 50.62 
2 1713 
3 4855 
1 Chrysophyta 33632 38310 4155.5 10.85 
2 41573 
3 39726· 
1 Cryptophyta 0 0 0.0 
2 0 
3 0 



Appendix 6-B (Continued)

Date River Mile

Feb 83 496.5

Rep.

1
2
3
1
2
3
1
2
3

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

No. Group

Cyanophyta

Euglenophyta

Pyrrhophyta

Total

Chlorophyta

Chrysophyta

Cryptophyta

Cyanophyta

Euglenophyta

Pyrrhophyta

No/Cm2

35041
35803
36870

0
0
0
0
0
0

1498453
1537111
1538359

0
0
0

1498453
1537111
1538359

0
0
0
0
0
0
0
0
0
0
0
0

Mean

35905

0

0

1524641

0

1524641

0

0

0

0

STD*

918.7

0.0

0.0

CV.

2.56

0%

22688.1

0.0

22688.1

0.0

0.0

0.0

0.0

1.49

1.49

Appendh 6-B (Continued) 

Date River Hile Rep. No. Group No/cm2 Hean stD'* CVt 

1 Cyanophyta 35041 35905 918.7 2.56 
2 35803 
3 36870 
1 Euglenophyta 0 0 0.0 
2 0 
3 0 
1 Pyrrhophyta 0 0 0.0 
2 0 
3 0 

Feb 83 496.5 1 total 1498453 1524641 22688.1 1.49 
2 1537111 
3 1538359 
1 Chlorophyta 0 0 0.0 
2 0 
3 0 

~ 1 Cbrysopbyta 1498453 1524641 22688.1 1.49 
O'J 2 1537111 
"<l 3 1538359 

1 Cryptophyta 0 0 0.0 
2 0 
3 0 
1 Cyanophyta 0 0 0.0 
2 0 
3 0 
1 Euglenopbyta 0 0 0.0 
2 0 
3 0 
1 Pyrrbophyta 0 0 0.0 
2 0 
3 0 



Appendix

Date

Feb 83

Feb 83

6-B (Continued)

River Nile

518.0

527.4

Rep.

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

1

2
3
1
2
3
1
2
3

No. Group

Total

Cblorophyta

Chrysophyta

Cryptophyta

Cyanophyta

Euglenophyta

Pyrrhophyta

Total

Chlorophyta

Chrysophyta

No/cm2

263850
255908
195941

0
0
0

263850
255908
195941

0
0
0
0
0
0
0
0
0
0
0
0

6056
4298
5232

0
25

0
6056
4273
5232

Mean

238566

0

238566

0

0

0

0

5195

8

5187

STD'

37127.6

0.0

37127.6

0.0

0.0

0.0

0.0

879.6

14.4

892.4

cvt

15.56

15.56

16.93

173.21

17.20

Appendix 6-B (Continued) 

Date River Kile Rep. No. Group No/cm2 Kean STD'Ir CVt 

Feb 83 518.0 1 Total 263850 238566 37127.6 15.56 
2 255908 
3 195941 
1 Cbloropbyta 0 0 0.0 
2 0 
3 0 
1 Chrysophyta 263850 238566 37127.6 15.56 
2 255908 
3 195941 
1 Cryptopbyta 0 0 0.0 
2 0 
3 0 
1 Cyanophyta 0 0 0.0 ... 2 0 

0: 3 0 
~ 1 EUf,lenophyta 0 0 0.0 

2 0 
3 0 
1 Pyrrbophyta 0 0 0.0 
2 0 
3 0 

Feb 83 527.4 1 Totd 6056 5195 879.6 16.93 
2 4298 
3 5232 
1 Cblorophyta 0 8 14.4 173.21 
2 25 
3 0 
1 Chrysophyta 6056 5187 892.4 17.20 
2 4273 
3 5232 



Appendix 6-B (Continued)

Date River Mile

Feb 83 528.0

Rep.

1
2
3
1
2
3
1
2
3
1
2
3

1
2
3
1
2
3
1
2
3
1
2
3
1
2

3
1
2
3

No. Group

Cryptophyta

Cyanophyta

Euglenophyta

Pyrrhophyta

Total

Chlorophyta

Chrysophyta

Cryptophyta

Cyanophyta

Euglenophyta

No/cm2

0
0
0
0
0
0
0
0
0
0
0

9021
7737
8935

0
0
0

9021
7737
8935

0
0
0
0
0
0
0
0
0

Mean

0

0

0

0

8564

0

8564

0

0

0

STD*

0.0

0.0

0.0

0.0

Cvt

A3

717.8

0.0

717.8

0.0

0.0

0.0

8.38

8.38

Appendix 6-8 (Continued) 

Date River Rile Rep. No. Group No/em2 Rean STDt: CV+ 

1 Cryptophyta 0 0 0.0 
2 0 
3 0 
1 Cyanopbyta 0 0 0.0 
2 0 
3 0 
1 Euglenopbyta 0 0 0.0 
2 0 
3 0 
1 Pyrrhophyta 0 0 0.0 
2 0 
3 0 

Feb 83 528.0 1 Total 9021 8564 711.8 8.38 
2 7131 
3 8935 
1 Chlorophyta 0 0 0.0 

~ 
2 0 

CD 3 0 
to) 1 Cbrysopbyta 9021 8564 111.8 8.38 

2 7731 
3 8935 
1 Cryptophyta 0 0 0.0 
2 0 
3 0 
1 Cyanophyta 0 0 0.0 
2 0 
3 0 
1 Euglenophyta 0 0 0.0 
2 0 
3 0 



Appendix 6-B (Continued)

Date River Nile Rep. No. Group No/cm2 Mean STD' CVt

May 83 506.6

C.o
0

1 Pyrrhophyta
2
3

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3
1 Cryptophyta
2
3
1 Cyanophyta
2
3
1 Euglenophyta
2
3
1 Pyrrhophyta
2
3

1 Total
2
3
1 Chlorophyta
2
3

1632521
1645616
1644992

779781
774792
744861
740496
718672
725530

0
0
0

112244
152152
174601

0
0
0
0
0
0

1784052
1735411
1863243

409066
480465
453027

1641043

766478

728233

0

146332

.0

7386.9

18886.3

11160.2

0
0
0

0

0.45

2.46

1.53

0.0

0.0

31583.2 21.58

0.0

0.00

Way 83 518.0 1794235

447519

64521.5

36016.7

3.60

8.05

Appendix 6-8 (Continued) 

Date Ri ver lIile Rep. No. Group No/cm2 lIean STD'" CV+ 

1 Pyrrhopbyta 0 0 0.0 
2 0 
3 0 

lIaJ 83 506.6 1 Total 1632521 1641043 7386.9 0.45 
2 1645616 
3 1644992 
1 Chloropbyta 779781 766478 18886.3 2.46 
2 174792 
3 744861 
1 Cbrysopbyta 740496 728233 11160.2 1.53 
2 718672 
3 725530 
1 Cryptopbyta 0 0 0.0 
2 0 

~ 3 0 
~ 1 Cyanophyta 112244 146332 31583.2 21.58 
0 2 152152 

3 174601 
1 Euglenophyta 0 0 0.0 
2 0 
3 0 
1 Pyrrhopbyta 0 0 0.0 
2 0 
3 0 

lIay 83 518.0 1 Total 1784052 1794235 64521.5 3.60 
2 1735411 
3 1863243 
1 Cbloropbyta 409066 447519 36016.7 8.05 
2 480465 
3 453027 



Appendix 6-B (Continued)

Date River Nile

AD

Rep.

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

No. Group

Chrysophyta

Cryptophyta

Cyanophyta

Ruglenophyta

Pyrrhophyta

Total

Chlorophyta

Chrysophyta

Cryptophyta

Cyanophyta

No/cm2

1055715
960618

1058520
0
0
0

319271
294328
351696

0
0
0
0
0
0

36228
33582
17631
18784
19750

1059
17444
13832
16541

0
0
0
0
0
0

Mean

1024951

0

321765

0

0

29147

13198

15939

0

0

STDO

55731.7

0.0

28765.2

0.0

0.0

10060.5

10523.5

1879.7

0.0

0.0

CV.4

S.44

8.94

Sep 83 506.6 34.52

79.74

11.79

Appendix 6-8 (Continued) 

Date River Hile Rep. No. Group No/cm2 Hean STD* CVt 

1 Cbrysopbyta 1055715 1024951 55731. 7 5.44 
2 960618 
3 1058520 
1 Cryptopbyta 0 0 0.0 
2 0 
3 0 
1 Cyanopbyta 319271 321765 28765.2 8.94 
2 294328 
3 351696 
1 Eug1enopbyta 0 0 0.0 
2 0 
3 0 .:. 

CJ) 1 Pyrrhopbyta 0 0 0.0 ... 2 0 
3 0 

Sep 83 506.6 1 Total 36228 29147 10060.5 34.52 
2 33582 
3 17631 
1 Ch1oropbyta 18784 13198 10523.5 79.74 
2 19750 
3 1059 
1 Cbrysopbyta 17444 15939 1879.7 11.79 
2 13832 
3 16541 
1 Cryptopbyta 0 0 0.0 
2 0 
3 0 
1 Cyanopbyta 0 0 0.0 
2 0 
3 0 



Appendix 6-B (Continued)

Date River Mile Rep.

1

2
3
1

2
3

Sep 83 529.5

A3

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

No. Group

Euglenophyta

Pyrrhophyta

Total

Chlorophyta

Chrysophyta

Cryptophyta

Cyanophyta

Euglenophyta

Pyrrhophyta

No/cm2

0
0

31
0
0
0

61460
74700
53423

3769
6510
4859

41492
47755
38596

0
0
0

16199
20435
9968

0
0
0
0
0
0

Mean

10

0

63194

5046

42614

0

15534

0

0

STD*

17.9

0.0

10744.0

1380.0

4681.5

0.0

5265.1

0.0

0.0

17.00

27.35

10.99

CVI.

173.21

33.89

Appendix 6-8 (Continued) 

Date River lIi1e Rep. No. Group No/em' lIean SID* CVt 

1 Euglenophyta 0 10 11.9 173.21 
2 0 
3 31 

"I Pyrrhophyta 0 0 0.0 
2 0 
3 0 

Sep 83 529.5 1 Total 61460 63194 10744.0 17.00 
2 74700 
3 53423 
1 Chlorophyta 3769 5046 1380.0 27.35 
2 6510 
3 4859 
1 Chrysophyta 41492 42614 4681.5 "10.99 
2 47755 
3 38596 
1 Cryptophyta 0 0 0.0 .. 2 0 Co? 

l'J 3 0 
1 Cyanophyta 16199 15534 5265.1 33.89 
2 20435 
3 9968 
1 Euglenophyta 0 0 0.0 
2 0 
3 0 
1 Pyrrhophyta 0 0 0.0 
2 0 
3 0 



Appendix

Date

Nov 83

6-B (Continued)

River Nile

496.5

518.0

0%

Rep.

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

1
2
3
1
2
3
1
2
3

Total

Chlorophyta

Chrysophyta

Cryptophyta

Cyanophyta

Euglenophyta

Pyrrhophyta

Total

Chlorophyta

Chrysophyta

No. Group No/cm2

82707
75293
70621
29096
20933
23925
53611
54360
46696

0
0
0
0
0
0
0
0
0
0
0
0

102549
99809

103391
8784

11433
10747
93765
88376
92644

Mean

76207

24651

51556

0

0

0

0

101916

10321

91595

STD*

6094.6

4129.7

4225.2

0.0

0.0

0.0

0.0

1872.9

1374.8

2843.5

Cvt

8.00

16.75

8.20

Nov 83 1.84

13.32

3.10

Appendix 6-8 (Continued) 

Date River Ki1e Rep. No. Group No/cm2 Rean STD* CV+ 

Nov 83 496.5 1 Total 82707 76207 6094.6 8.00 
2 75293 
3 70621 
1 Chlorophyta 29096 24651 4129.7 16.75 
2 20933 
3 23925 
1 Chrysophyta 53611 51556 4225.2 8.20 
2 54360 
3 46696 
1 Cryptophyta 0 0 0.0 
2 0 
3 0 

~ 1 Cyanophyta 0 0 0.0 
to? 

2 0 \. 

3 0 
1 Euglenophyta 0 0 0.0 
2 0 
3 0 
1 Pyrrhopbyta 0 0 0.0 
2 0 
3 0 

Nov 83 518.0 1 Total 102549 101916 1872.9 1.84 
2 99809 
3 103391 
1 Chlorophyta 8784 10321 1374.8 13.32 
2· 11433 
3 10147 
1 Chrysophyta 93765 91595 2843.5 3.10 
2 88376 
3 92644 



Appendix 6-B (Continued)

Date River Mile

Nov 83 527.4

Rep.

1
2
3
1
2
3
1
2
3
1
2
3

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

No. Group

Cryptophyta

Cyanophyta

Euglenophyta

Pyrrhophyta

Total

Chlorophyta

Chrysophyta

Cryptophyta

Cyanophyta

Euglenophyta

No/cm2

0
0
0
0
0
0
0
0
0
0
0
0

93516
107720
101958

7258
10934
11028
86258
96786
90930

0
0
0
0
0
0
0
0
0

Mean

0

0

0

0

101065

9740

91325

0

0

0

0.0

0.0

STD*

0.0

0.0

cvt

(3

7144.0

2150.0

5275.1

0.0

0.0

0.0

7.07

22.07

5.78

Appendix 6-8 (Continued) 

Date River 'lile Rep. No. Group No/cmll Kean STD* CVt 

1 Cryptophyta 0 0 0.0 
2 0 
3 0 
1 Cyanophyta 0 0 0.0 
2 0 
3 0 
1 Eug1enophyta 0 0 0.0 
2 0 
3 0 
1 Pyrrbophyta 0 0 0.0 
2 0 
3 0 

Nov 83 527.4 1 Total 93516 101065 7144.0 7.07 
2 107720 
3 101958 
1 Chloropbyta 7258 9740 2150.0 22.07 
2 10934 
3 11028 

~ 1 Cbrysopbyta 86258 91325 5275.1 5.78 CD ... 2 96786 
3 90930 
1 Cryptophyta 0 0 0.0 
2 0 
3 0 
1 Cyanopbyta 0 0 0.0 
2 0 

'3 0 
1 Euglenopbyta 0 0 0.0 
2 0 
3 0 



Appendix 6-B (Continued)

Date River Nile

Ad

Nov 83

Nov 83

528.0

529.5

Rep. No. G

1 Pyrrh
2
3

1 Total
2
3
1 Chlor
2
3
1 Chrys
2
3
1 Crypti
2
3
1 Cyanoj
2
3
1 Bugle
2
3
1 Pyrrhi
2
3

1 Total
2
3
1 Chlorc
2
3

roup

ophyta

ophyta

ophyta

ophyta

phyta

nophyta

ophyta

No/cM2

0
0
0

113140
107814

91617
9750

13924
11713
98157
87161
75917

0
0
0

5233
6729
3987

0
0
0
0
0
0

95231
80090
79342
11246

8816
9377

Mean

0

104190

11796

87078

0

5316

0

0

84888

9813

STD*

0.0

11209.7

2088.2

11120.2

0.0

1372.9

0.0

0.0

10.76

17.70

12.77

Cvt

25.82

~phyta

8965.4

1272.3

10.56

12.97

Appendix 6-8 (Continued) 

Date River !llie Rep. No. Group No/cm2 !lean STD* CVt 

1 Pyrrhophyta 0 0 0.0 
2 0 
3 0 

Nov 83 528.0 1 Total 113140 104190 11209.7 10.76 
2 107814 
3 91617 
1 Chlorophyta 9750 11796 2088.2 17.70 
2 13924 
3 11713 
1 Chrysophyta 98157 87078 11120.2 12.77 
2 87161 
3 75917 
1 Cryptophyta 0 0 0.0 
2 0 

~ 3 0 
~ 
(;': 1 Cyanophyta 5233 5316 1372.9 25.82 

2 6729 
3 3987 
1 Eug1enophyta 0 0 0.0 
2 0 
3 0 
1 Pyrrhophyta 0 0 0.0 
2 0 
3 0 

Nov 83 529.5 1 Total 95231 84888 8965.4 10.56 
2 80090 
3 79342 
1 Chlorophyta 11246 9813 1272.3 12.97 
2 8816 
3 9377 



Appendix 6-B (Continued)

Date River Mile Rep.

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

CD

No. Group

Chrysophyta

Cryptopyta

Cyanophyta

Euglenophyta

Pyrrhophyta

Total

Chlorophyta

Chrysophyta

Cryptophyta

Cyanophyta

No/cm2

83985
71274
69965

0
0
0
0
0
0
0
0
0
0
0
0

193496
198423
198983

0
0
0

193496
198423
198983

0
0
0
0
0
0

Kean

75075

0

0

0

0

196967

0

196967

0

0

S"D*

7744.3

0.0

0.0

0.0

0.0

3019.3

0.0

3019.3

0.0

0.0

Cvt

10.32

1.53

1.53

Feb 84 506.6 1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

Appendil 6-8 (Continued) 

Date River ffile Rep. No. Group No/cm2 !lean sro* CVt 

1 Chrysophyta 83985 75075 7744.3 10.32 
2 71274 
3 69965 
1 Cryptopyta 0 0 0.0 
2 0 
3 0 
1 Cyanophyta 0 0 0.0 
2 0 
3 0 
1 Eug1enophyta 0 0 0.0 
2 0 

~ 3 0 
CD 1 Pyrrhophyta 0 0 0.0 
CO) 

2 0 
3 0 

Feb 84 506.6 1 Total 193496 196967 3019.3 1.53 
2 198423 
3 198983 
1 Chlorophyta 0 0 0.0 
2 0 
3 0 
1 Cbrysophyta 193496 196967 3019.3 1.53 
2 198423 
3 198983 
1 Cryptophyta 0 0 0.0 
2 0 
3 0 
1 Cyanopbyta 0 0 0.0 
2 0 
3 0 



Appendix 6-B (Continued)

Date River Nile

Feb84 518.0

Rep.

1
2
3
1
2
3

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

No. Group

Euglenophyta

Pyrrhophyta

Total

Chlorophyta

Chrysophyta

Cryptophyta

Cyanophyta

Euglenophyta

Pyrrhophyta

No/cmW

0
0
0
0
0
0

164438
163627
158639

561
0
0

160884
163627
158639

0
0
0

2993
0
0
0
0
0
0
0
0

Mean

0

0

162235

187

161050

0

998

0

0

STD*

0.0

0.0

Ao

31040.2

323.9

2498.1

0.0

1728.0

0.0

0.0

CVt

1.94

173.21

1.55

173.21

Appendix 6-8 (Continued) 

Date River Kile Rep. No. Group No/cmll Bean STD* CVt 

1 Eug1enophyta 0 0 0.0 
2 0 
3 0 
1 Pyrrhophyta 0 0 0.0 
2 0 
3 0 

Feb·84 518.0 1 Total 164438 162235 31040.2 1.94 
2 163627 
3 158639 
1 Chlorophyta 561 187 323.9 173.21 
2 0 
3 0 
1 Chrysophyta 160884 161050 2498.1 1. 55 
2 163627 
3 158639 

~ 1 Cryptopbyta 0 0 0.0 
CD 2 0 
~ 

3 0 
1 Cyanophyta 2993 998 1728.0 173.21 
2 0 
3 0 
1 Eug1enophyta 0 0 0.0 
2 0 
3 0 
1 Pyrrhopbyta 0 0 0.0 
2 0 
3 0 



Appendix

Date

Feb 84

Feb 84

6-B (Continued)

River Mile

527.4

528.0

Rep. No. G

1 Total
2
3
1 Chlor
2
3
1 Chrys
2
3
1 Crypt
2
3
1 Cyano
2
3
1 Eugle
2
3
1 Pyrrh
2
3

1 Total
2
3
1 Chlor
2
3
1 ChryB
2
3

roup

ophyta

ophyta

ophyta

phyta

nophyta

ophyta

No/cm2

198484
183082
169799

187
0
0

198297
183082
169799

0
0
0
0
0
0
0
0
0
0
0
0

280235
282291
279050

0
0
0

280235
282291
279050

Mean

183788

62

183726

0

0

0

0

280525

0

280525

STD*

14355.5

108.0

14259.9

0.0

0.0

0.0

0.0

1639.9

0.0

1639.9

Cvt

7.81

173.21

7.76

0.58

ophyta

ophyta 0.58

AppendiK 6-B (Continued) 

Date Ii ver tlile Rep. No. Group No/em2 Kean STD'II" CVt 

Feb 84 527.4 1 Total 198484 183788 14355.5 7.81 
2 183082 
3 169799 
1 Chlorophyta 187. 62 108.0 173.21 
2 0 
3 0 
1 Chrysophyta 198297 183726 14259.9 7.76 
2 183082 
3 169799 
1 CrJptophyta 0 0 0.0 
2 0 
3 0 
1 Cyanophyta 0 0 0.0 

~ 
2 0 

Co:) 3 0 
00 1 Eug1enophyta 0 0 0.0 

2 0 
3 0 
1 Pyrrbophyta 0 0 0.0 
2 0 
3 0 

Feb 84 528.0 1 Total 280235 280525 1639.9 0.58 
2 282291 
3 279050 
1 Chlorophyta 0 0 0.0 
2 0 
3 0 
1 Chrysophyta 280235 280525 1639.9 0.58 
2 282291 
3 279050 



Appendix 6-B (Continued)

Date River Mile

Feb 84 529.5

Rep.

1
2
3
1
2
3
1
2
3
1
2
3

1
2
3
1
2
3
1
2
3
1

2
3
1
2
3
1
2
3

No. Group

Cryptophyta

Cyanophyta

Euglenophyta

Pyrrhophyta

Total

Chlorophyta

Chrysophyta

Cryptophyta

Cyanophyta

Euslenophyta

No/cm 2

0
0
0
0
0
0
0
0
0
0
0
0

39381
33661
30316

112
0
0

39269
33661
30316

0
0
0
0
0
0
0
0
0

Mean

0

0

0

0

34453

37

34415

0

0

0

•0
C3

4584.1

64.7

4523.9

0.0

0.0

0.0

STD*

0.0

0.0

0.0

0.0

cvI.

13.31

173.21

13.15

Appendix 6-B (Continued) 

Date River lIile Rep. No. Group No/crn2 Hean STD* CVt 

1 Cryptophyta 0 0 0.0 
2 0 
3 0 
1 Cyanophyta 0 0 0.0 
2 0 
3 0 
1 Euglenopbyta 0 0 0.0 
2 0 
3 0 
1 Pyrrbophyta 0 0 0.0 
2 0 
3 0 

Feb 84 529.5 1 Total 39381 34453 4584.1 13.31 
2 33661 
3 30316 
1 Chlorophyta 112 37 64.7 173.21 
2 0 
3 0 

.oa. 1 Cbrysophyta 39269 34415 4523.9 13.15 
CD 2 33661 

'"' 3 30316 
1 Crypt:ophyta 0 0 0.0 
2 0 
3 0 
1 Cyanophyta 0 0 0.0 
2 0 
3 0 
1 Bu,lanophytll. 0 0 0.0 
2 0 
3 0 



Appendix 6-B (Continued)

Date River Nile Rep. No. Group No/cm2 Mean STDt CVj

Jul 84 496.5

1 Pyrrhophyta
2
3

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3

0
0
0

506.6 1 Total
2
3

842017
628787
757286
341417
307462
393907
450758
283944
311045

788438
864136
778157
411975
394686
341573
307930
364782
345623

68533
104668

90961

0 0.0

742697

347595

348582

107361.0

43552.4

89518.2

14.46

12.53

25.68

cJ1
0 1

2
3
1
2
3
1
2
3

Chlorophyta

Chrysophyta

Cyanophyta

810244

382745

339445

46954.4

36688.6

28925.1

5.80

9.59

8.52

Appendil 6-B (Continued) 

Date River Mile Rep. No. Group No/c:m2 Mean STD* CVt 

1 Pyrrhophyta 0 0 0.0 
2 0 
3 0 

Jul 84 496.5 1 Iotal 842017 742697 107361.0 14.46 
2 628787 
3 757286 
1 Chlorophyta 341417 347595 43552.4 12.53 
2 307462 
3 393907 
1 Chrysophyta 450758 348582 89518.2 25.68 
2 283944 
3 311045 

506.6 1 Iotal 788438 810244 46954.4 5.80 
2 864136 

(Jl 3 778157 
0 
0 1 Chlorophyta 411975 382745 36688.6 9.59 

2 394686 
3 341573 
1 Chrysophyta 307930 339445 28925.1 8.52 
2 364782 
3 345623 
1 Cyanophyta 68533 
2 104668 
3 90961 



Appendix 6-B.(Continued)

Date River Nile

518.0

Rep. No. Group

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3
1 Cyanophyta
2
3

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3
1 Cyanophyta
2
3

No/cm2

668661
657913
720061
316497
371322
333474
289862
199368
304348

62302
87223
82239

347024
431289
378486
100463
150149
160584
213852
235036
178652

32709
46104
39250

Mean

682212

340431

264526

77255

385600

137065

209180

39354

STD*

33216.1

28066.8

56891.4

13187.0

42580.5

32125.1

28480.9

6698.1

CVt"

4.87

8.24

21.51

17.07

11.04

23.44

13.62

17.02

Sep 84 496.5

('7CIT
ia

Appendix 6-B.(Continued) 

Date River Rile Rep. No. Group No/em2 Mean STD'*' CVt 

518.0 1 Total 668661 682212 33216.1 4.87 
2 657913 
3 720061 
1 Chlorophyta 316497 340431 28066.8 8.24 
2 371322 
3 333474 
1 Chrysophyta 289862 264526 56891.4 21.51 
2 199368 
3 304348 
1 Cyanophyta 62302 77255 13187.0 17 .07 
2 87223 
3 82239 

Sep 84 496.5 1 Total 347024 385600 42580.5 11.04 
2 431289 
3 318486 
1 Chlorophyta 100463 137065 32125.1 23.44 
2 150149 
3 160584 

(JT 
1 ChrYBopbyta 213852 209180 28480.9 13.62 

0 2 235036 
.... 3 178652 

1 Cyanophyta 32109 39354 6698.1 17.02 
2 46104 
3 39250 



Appendix

Date

Sep 84

6-B (Continued)

River Mile

506.6

518.0

Rep. No. Group

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3
1 Cyanophyta
2
3

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3
1 Cyanophyta
2
3

No/cm2

616172
540007
566640
214321
170864
161830
296871
276936
297027
104980
92207

107783

261203
249056
260889
76632
81617
64327

170864
115105
138621
13707
52334
57941

Mean

574273

182338

290278

101657

257049

74192

141530

41327

STD*

38652.0

28063.7

11554.8

8302.8

6924.2

8899.5

27993.1

24083.6

cvI

6.73

15.39

3.98

8.17

2.69

12.00

19.78

58.28

,n

AppendiI 6-B (Continued) 

Date River Bile Rep. No. Group No/cm2 Bean SID* CVt 

Sep 84 506.6 1 Total 616172 574273 38652.0 6.73 
2 540007 
3 566640 
1 Chlorophyta 214321 182338 28063.7 15.39 
2 170864 
3 161830 
1 Chrysophyta 296871 290278 11554.8 3.98 
2 276936 
3 297027 
1 Cyanophyta 104980 101657 8302.8 8.17 
2 92207 
3 101783 

518.0 1 Total 261203 257049 6924.2 2.69 
C/1 2 249056 
0 3 260889 
~~ 1 Chlorophyta 76632 74192 8899.5 12.00 

2 81617 
3 64327 
1 Chrysophyl:a 170864 141530 27993.1 19.78 
2 115105 
3 138621 
1 Cyanophyta 13707 41327 24083.6 58.28 
2 52334 
3 57941 



Appendix

Date

Sep 84

6-B (Continued)

River Mile

527.4

Rep. No. Group

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3
1 Cyanophyta
2
3

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3
1 Cyanophyta
2
3

No/cM2

233168
237530
241111

49686
57319
59499

141116
124762
135197

42366
55449
46415

253726
241890
247963

52490
45792
42054

146411
134730
127408

54825
61368
78501

Mean

237270

55501

133692

48077

247860

46779

136183

64898

STD

3977.9

5152.8

8280.3

6697 9

5918.7

5287.5

9584.5

12226.4

cvt

1.68

9.28

6.19

13.93

2.39

11.30

7.04

18.84

528.0

0

Appendix 6-8 (Continued) 

Date River Hile Rep. No. Group No/cm2 Kean STD'fr CVt 

Sep 84 521.4 1 Total 233168 237210 3917.9 1.68 
2 231530 
3 241111 
1 Chlorophyta 49686 55501 5152.8 9.28 
2 57319 
3 59499 
1 Chrysophyta 141116 133692 8280.3 6.19 
2 124162 
3 135197 
1 Cyanophyta 42366 48071 6697 9 13.93 
2 55449 
3 46415 

528.0 1 Total 253126 247860 5918.7 2.39 
2 241890 

en 3 247963 
0 1 Chlorophyta 52490 46779 5281.5 11.30 

2 45792 
3 42054 
1 ChrYBophyta 146411 136183 9584.5 7.04 
2 134730 
l 127408 
1 Cyanophyta 54825 64898 12226.4 18.84 
2 61368 
l 78501 



Appendix

Date

Dec 84

6-B (Continued)

River Mile

496.5

506.6

Rep. No. Group

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3

1 Total
2
3
1 Chlorophyta
2
3

No/cm2

431601
426927
395306

82862
104979
98749

348739
321948
296557

182857
208090
162767

26634
44858
27725

156223
163232
135042

176471
201393
181300

56851
65418
60433

Mean

417945

95530

322415

184571

33072

151499

186388

60901

STD*

19744.5

11404.5

26094.1

22710.1

10221.3

14676.1

13217.1

4302.6

cvt

4.72

11.94

8.09

12.30

30.91

9.69

7.09

7.06

C

527.4

Appendil 6-8 (Continued) 

Date River Kile Rep. No. Group No/cm2 Rean STD* CVt 

Dec 84 496.5 1 Total 431601 417945 19744.5 4.72 
2 426927 
3 395306 
1 Chlorophyta 82862 95530 11404.5 11.94 
2 104979 
3 98749 
1 Chrysophyta 348739 322415 26094.1 8.09 
2 3210948 
3 296557 

506.6 1 Total 182857 184571 22710.1 12.30 
2 208090 
3 162767 

(J! 1 Chlorophyta 26634 33072 10221.3 30.91 
c 2 44858 
,.;:. 3 27725 

1 Chrysophyta 156223 151499 14676.1 9.69 
2 163232 
3 135042 

521.4 1 Total 116411 186388 13217.1 7.09 
2 201393 
3 181300 
1 Chlorophyta 56851 60901 4302.6 7.06 
2 65418 
3 60433 



Appendix

Date

Dec 84

6-B (Continued)

River Nile

527.4

528.0

Rep. No. Group

1 Chrysophyta
2
3

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3
1 Cyanophyta
2
3

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3
1 Cyanophyta
2
3

No/cm2

119620
135975
120867

347803
339393
387676
178964
155445
190490
137688
137844
133638

31151
46104
63548

404342
377553
426305
175381
157314
186129
182857
165413
177251

46104
54826
62925

Me an

125487

358291

174966

137844

46934

402733

172941

175174

54618

STD*

9104.0

25793.5

17861.2

2384.6

16214.5

24415.8

14561.6

8905.6

8412.4

cyt

7.25

7.20

10.21

1.75

34.55

6.06

8.42

5.08

15.40

(It
0
(It 529.5

Appendir 6-8 (Continued) 

Date Ri ver lIile Rep. No. Group No/cm2 Kean SrD* CVt 

Dec 84 527.4 1 Cbrysophyta 119620 125487 9104.0 7.25 
2 135975 
3 120867 

528.0 1 Iotal 347803 358291 25793.5 7.20 
2 339393 
3 387676 
1 Cblorophyta 178964 174966 17861.2 10.21 
2 155445 
3 190490 
1 Chrysophyta 137688 137844 2384.6 1. 75 
2 137844 
3 133638 
1 Cyanophyta 31151 46934 16214.5 34.55 
2 46104 
3 63548 

en 
0 
en 529.5 1 Total 404342 402733 24415.8 6.06 

2 317553 
3 426305 
1 Chlorophyta 175381 172941 14561.6 8.42 
2 157314 
3 186129 
1 Chrysopbyta 182857 175114 8905.6 5.08 
2 165413 
3 177251 
1 Cyanophyta 46104 54618 8412.4 15.40 
2 54826 
3 62925 



Appendix

Date

Har 85

V

6-B (Continued)

River Nile

496.5

506.6

528.0

Rep. No. Group

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3
1 Cyanophyta
2
3
1 Eulenophyta
2
3

1 Total
2
3
1 Chryoophyta
2
3

1 Total
2
3
1 Chrysophyta
2
3

No/cm2

24486
25531
26291

761
1034
1171

22703
22329
23575

997
2093
1495

25
75
50

29419
29769
24225
29419
29769
24225

28821
25867
27052
28821
25867
27052

Mean

25436

989

22869

1528

50

27804

27804

27247

27247

STD*

906.2

208.7

639.4

548.8

25.0

Cvt

3.56

21.11

2.80

35.91

50.00

3104.7

3104.7

11.17

11.17

1486.6

1486.6

5.46

5.46

Appendix 6-B (Continued) 

Date River Jlile Rep. No. Group No/cm2 !fean STO* CV+ 

liar 85 496.5 1 Total 24486 25436 906.2 3.56 
2 25531 
3 26291 
1 Chlorophyta 761 989 208.7 21.11 
2 1034 
3 1171 
1 Chrysophyta 22703 22869 639.4 2.80 
2 22329 
3 23575 
1 Cyanophyta 997 1528 548.8 35.91 
2 2093 
3 1495 
1 BUllenophyta 25 SO 25.0 50.00 
2 75 
3 50 

cr 
0 506.6 1 Total 29419 27804 3104.7 11.17 C') 

2 29769 
3 24225 
1 ChrY80phyta 29419 27804 3104.7 11.17 
2 29769 
3 24225 

528.0 1 Total 28821 27247 1486.6 5.46 
2 25867 
3 27052 
1 Cbryaophyta 28821 27247 1486.6 5.46 
2 25867 
3 27052 



Appendix 6-B (Continued)

Date River Nile Rep. No. Group No/cm2 Mean STD' CVt

Mar 85 529.5 1 Total
2
3

6304
7451
6741
6304
7451
6741

1
2
3

1
2
3
1

Chrysophyta

Total

Chlorophyta

Nay 85 496.5

2
3

dl
0J

506.6

1
2
3

1
2
3
1
2
3
1
2
3

Chrysophyta

Total

Chlorophyta

Chrysophyta

245783
245875
230271
121863
127844
111210
123920
118031
119061

171208
185880
159804

95323
109528

92332
75885
76352
67472

6832

6832

240643

120306

120337

172297

99061

73236

578.9

578.9

8982.5

8425.6

3145.1

13072.1

9187.2

4997.5

8.47

8.47

3.73

7.00

2.61

7.59

9.27

6.82

Appendlx 6-8 (Continued) 

Date River IIlle Rep. No. Group No/cm2 lIean STD'II CVt 

liar· 85 529.5 1 Total 6304 6832 578.9 8.47 
2 7451 
3 6741 
1 Chrysophyta 6304 6832 578.9 8.47 
2 7451 
3 6741 

lIay 85 496.5 1 Total 245783 240643 8982.5 3.73 
2 245875 
3 230271 
1 Chlorophyta 121863 120306 8425.6 7.00 
2 127844 
3 111210 

Ul 1 Chrysopbyta 123920 120337 3145.1 2.61 
0 2 118031 
~ 

3 119061 

506,6 1 Total 171208 172291 13012.1 1.59 
2 185880 
3 159804 
1 Chlorophyta 95323 99061 9181.2 9.27 
2 109528 
3 92332 
1 Chryaophyta 75885 73236 4997.5 6.82 
2 76352 
3 67472 



Appendix

Date

Nay 85

6-B (Continued)

River Mile

518.0

527.4

Rep. No. Group

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3
1 Cyanophyta
2
3

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3
1 Cyanophyta
2
3

No/cm2

285780
259894
230832
119246
117752
100556
105976
89808
83175
60558
52334
47101

264849
269519
260454
105603
113920
115883

99996
92051
95228
59250
63548
49343

Mean

258835

112518

92986

53331

264941

111802

95758

57380

STD*

27489.3

10386.3

11728.1

6783.7

cvt

10.62

9.23

12.61

12.72

U,
0O

4533.2

5457.5

3999.0

7284.7

1.71

4.88

4.18

12.70

Appendix 6-8 (Continued) 

Date River Plile Rep. No. Group No/em2 Kean STD'* CVt 

Jlay 85 518.0 1 Total 285780 258835 27489.3 10.62 
2 259894 
3 230832 
1 Chlorophyta 119246 112518 10386.3 9.23 
2 117752 
3 100556 
1 ChrYBophyta 105976 92986 11728.1 12.61 
2 89808 
3 83175 
1 Cyanophyta 60558 53331 6783.7 12.72 
2 52334 
3 47101 

527.4 1 Total 264849 264941 4533.2 1.71 
U'l 2 269519 
0 3 260454 
a:I 1 Chlorophyta 105603 111802 5457.5 4.88 

2 113920 
3 115883 
1 Chrysophyta 99996 95758 3999.0 4.18 
2 92051 
3 95228 
1 Cyanophyta 59250 57380 7284.7 12.70 
2 63548 
3 49343 



Appendix 6-B (Continued)

Date River Mile Rep. No. Group No/cm2 mean STD* CVt

May 85 528.0

529.5

496.5

CA

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3
1 Cyanophyta
2
3

1 Total
2
1 Chlorophyta
2
3
1 Chrysophyta
2
3

1 Total
2

.3
1 Chlorophyta
2
3

249243
247744
269333

95229
105229
107565

97942
97657

100462
56072
44858
61306

221298
219053
119247
109620
111365
102051
109433
106817

266625
227841
257466
102051

92706
100089

255440

102674

98687

54079

217465

111365

106100

250644

98282

12055.0

6552.8

1543.8

8403.2

4826.5

7170.6

3742.8

20272.0

4927.6

4.72

6.38

1.56

15.54

2.22

6.44

3.53

8.09

5.01

Sep 85

Appendix 6-8 (Contin~ed) 

Date River lIile Rep. No. Group No/em2 lIean STD'" CVt 

lIay 85 528.0 1 Iotal 249243 255440 12055.0 4.72 
2 247744 
3 269333 
1 Cblorophyta 95229 102674 6552.8 6.38 
2 105229 
3 107565 
1 Cbrysopbyta 97942 98687 1543.8 1.56 
2 97657 
3 100462 
1 Cyanophyta 56072 54079 8403.2 15.54 
2 44858 
3 61306 

529.5 1 Total 221298 217465 4826.5 2.22 
t.n 2 219053 
0 1 Chlorophyta 119247 111365 7170.6 6.44 
'" 2 109620 

3 111365 
1 Chrysophyta 102051 106100 3742.8 3.53 
2 109433 
3 106817 

Sep 85 496.5 1 Total 266625 250644 20272.0 8.09 
2 227841 
3 257466 
1 Chlorophyta 102051 98282 4927.6 5.01 
2 92706 
3 100089 



Appendix

Date

Sep 85

6-B (Continued)

River Mile

496.5

Rep. No. Group

1 Chrysophyta
2
3
1 Cyanophyta
2
3

506.6 1
2
3
1
2
3
1
2
3

0

518.0 1
2
3
1
2
3
1
2
3
1
2
3

Total

Chlorophyta

Chrysophyta

Total

Chlorophyta

Chrysophyta

Cyanophyta

No/cm2

119716
98501

117753
44858
36634
39624

71585
57100
65605

9719
7009
7477

61866
50091
58128

328678
358678
297368

75044
85510
49437

196814
203450
203073

56820
68408
44858

Mean

111990

40372

64763

8068

56695

327805

69997

201112

56695

STD*

11723.0

4162.7

7279.1

1448.5

6016.9

30009.5

18558.5

3727.2

11775.5

CV.

10.47

10.31

11.24

17.95

10.61

9.15

26.51

1.85

20.77

Appendix 6-8 (Continued) 

Date River IIile Rep. No. Group No/em' Hean STD'*' CVt 

Sep 85 496.5 1 Chrysophyta 119716 111990 ·11723.0 10.47 
2 98501 
3 111153 
1 Cyanophyta 44858 40312 4162.7 10.31 
2 36634 
3 39624 

506.6 1 Total 71585 64763 7279.1 11.24 
2 57100 
3 65605 
1 Chlorophyta 9719 8068 1448.5 17.95 
2 7009 
3 7411 

~., 1 Chrysophyta 61866 56695 6016.9 10.61 .... 
0 2 50091 

3 58128 

518.0 1 Total 328678 327805 30009.5 9.15 
2 358618 
3 291368 
1 Chlorophyta 15044 69997 18558.5 26.51 
2 85510 
3 49431 
1 ChrYBophyta 196814 201112 3721.2 1.85 
2 203450 
3 203073 
1 Cyanophyt.a 56820 56695 11775.5 20.17 
2 68408 
3 44858 



Appendix

Date

Sep 85

6-B (Continued)

River Mile

527.4

Rep. No. Group

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysopbyta
2
3
1 Cyanophyta
2
3

No/cM2

346901
334284
304285

65605
72427
8691

228962
216999
234288

52334
44858
61306

354375
360264
357647

74108
79623
86725

231671
235036
229055
48596
45605
41867

Kean

328490

48908

226750

52833

357429

80152

231921

45356

STD*

21890.8

34995.3

8854.3

8235.3

2950.6

6325.1

2998.3

3371.4

Cvt

6.66

71.55

3.90

15.59

0.83

7.89

1.29

7.43

Sep 85 528.0

(p

1
2
3
1
2
3
1
2
3
1
2
3

Total

Chlorophyta

Chryuophyta

Cyanophyta

Appendix 6-8 (Continued) 

Date River lIile Rep. No. Group No/cm2 Kean STD" CVt 

Sep 85 527.4 1 Total 346901 328490 21890.8 6.66 
2 334284 
3 304285 
1 Cbloropbyta 65605 48908 34995.3 71. S5 
2 72427 
3 8691 
1 Cbrysopbyta 228962 226750 8854.3 3.90 
2 216999 
3 234288 
1 Cyanophyta 52334 52833 8235.3 15.59 
2 44858 
3 61306 

Sep 85 528.0 1 Total 354375 357429 2950.6 0.83 
2 360264 
3 357647 
1 Cbloropbyta 14108 80152 6325.1 7.89 

Cl' 2 79623 ,... 3 86125 
~ 1 Chryaophytll 231671 231921 2998.3 1.29 

2 235036 
3 229055 
1 Cyanophyta 48596 45356 3371.4 7.43 
2 45605 
3 41867 



Appendix

Date

Dec 85.

6-B (Continued)

River Nile

496.5

506.6

Rep. No. Group

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3

1 Total
2
3
1 Chlorophyta
2
3
1 Chrysophyta
2
3
1 Cyanophyta
2
3

No/cm2

137283
128592
144947

56539
52334
62614
80744
76258
82333

140929
129527
126816

75137
71025
66445
65418
58502
60371

374
0
0

168311
167095
164011

Mean

136941

57162

79778

132424

70869

61430

125

166472

STD*

8182.9

5168.3

3150.5

7489.2

4348.1

3577.6

215.9

CVt

5.98

9.04

3.95

5.66

6.14

5.82

173.21

CP

518.0 1 Total
2
3

2216.6 1.33

Appendix 6-B (Continued) 

Date River lIile Rep. No. Group No/em2 Kean SrD* CVt 

Dec 85 496.5 1 Total 137283 136941 8182.9 5.98 
2 128592 
3 144947 
1 Chlorophyta 56539 57162 5168.3 9.04 
2 52334 
3 62614 
1 Chrysophyta 80744 79778 3150.5 3.95 
2 76258 
3 82333 

506.6 1 Total 140929 132424 7489.2 5.66 
2 129527 
3 126816 
1 Chlorophyta 75137 70869 4348.1 6.14 
2 71025 

C/! 3 664aS .... 1 Chr180phyta 65418 61430 3577.6 5.82 
l'J 

2 58502 
3 60371 
1 Cyanophyta 374 125 215.9 173.21 
2 0 
3 0 

518.0 1 Total 168311 166472 2216.6 1.33 
2 167095 
3 164011 



Appendix 6-B (Continued)

Date River Mile Rep. No. Group No/cm2 Mean STD* CVt

Dec 85 527.4 1 Total
2
3
1 Chlorophyta
2
3
1
2
3

Cbrysophyta

Dec 85 528.0 1 Total
2
3
1 Chlorc
2
3

ophyta

127379
108499
122330

59624
49156
55324
67755
59343
67006

117378
102146
119620

46821
39811
49157
70557
62335
70463

142049
121117
131863

65511
55137
58689
76538
65980
73174

119403

54701

64701

113048

45263

67785

131676

59779

71897

9774.5

5261.7

4655.5

9507.7

4863.9

4270.1

10467.2

5272.2

5393.5

8.19

9.62

7.20

8.41

10.75

6.96

7.95

8.82

7.50

1
2
3

1
2
3
1

Chrysophyta

Total

Chlorophyta

529.5

2
3
1 Chrysi
2
3

ophyta

*Standard deviation.
tCoefficient of-variation.

Appendix 6-8 (Continued) 

Date River Kile Rep. No. Group No/cm2 Rean STD* CVt 

Dec 85 527.4 1 Total 127379 119403 9774.5 8.19 
2 108499 
3 122330 
1 Chlorophyta 59624 54701 5261.7 9.62 2 . 49156 
3 55324 
1 Chrysophyta 67755 64701 4655.5 7.20 
2 59343 
3 67006 

Dec 85 528.0 1 Total 117378 113048 9507.7 8.41 
2 102146 
3 119620 
1 Chlorophyta 46821 45263 4863.9 10.75 
2 39811 
3 49157 

c.n 1 Chrysopbyta 70557 67785 4270.1 6.96 )-4 

.... 2 62335 
3 70463 

529.5 1 Total 142049 131676 10467.2 7.95 
2 121117 
3 131863 
1 Cb1orophyta 65511 59779 5272 .2 8.82 
2 55137 
3 58689 
1 Chrysophyta 76538 71897 5393.5 7.50 
2 65980 
3 73174 

*Standard deviation. 
tCoefficient of· variation. 
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Appendix 6-C. Individual Sample Values for Concentrations of Chlorophyl Is a, b. c, and Phaeophytin a, Ash-Free Organic Weights, Corrected

Chlorophyll a Concentrations,
Chickamauga Reservoir.

and Autotrophic Indices, Wat-•s Bar Nuclear Plant Preoperational Monitoring (1974-1985),

'Corrected
Phaeo- Chloro- Chloro- Chloro- Ash-Free Chloro- Corrected

phytin Phaso- phyll phyll phyll Organic Auto- phyll Auto-

River Replicate a phytin b c a Weight trophic a trophic

Quarter MIle Number mg/r2 Index mg/rn2 ex2 Indexc

May 76 506.6

U1

May 76 518.0

May 76 527.0

1

2
3
4
5
6
7
8

1

2
3
4
5
6
7
8

1

2
3
4
S

6

7-
a

8.60

74.77
16.33
15.49
15.54
23.35
19.71
18.04

32.61
33.44
29.06
25.46
25.41
28.62
31.21
21.55

2.73
2.20
2.21
2.47

63.95
44.69
55.42
55.99

1.58
1.16
1.50
1.51
1.51
1.47
1.47
1 .52

1.40
1.44
1.44
1.45
1.44
1.42
1.41
1.46

1.54
1.58
1.57
1.54
1.27
1.43
1.37
1.39

3.02
3.63
0.00
3.09
0.70
4.20
2.99
4.14

8.17
8.51
9.97

11.76
8.93
8.82
9.83
7.12

0.30
0.49
0.11
0.00

10.30
10.18
11.27
18.02

6.26
9.91
7.46
6.98
8.56
8.30
7.55
9.06

7.58
8.61
7.67
6.46
6.23
6.57
7.39
7.25

1.58
1.52
1.56
1.36

10.64
14.88
12.01
12.49

49.58
68.69
52.27
53.32
51.24
64.85
54.07
66.16

64.74
79.33
68.35
61.47
60.76
62.26
63.30
54.88

11.49
12.45
11.57
10.31
80.48

102.05
97.73

106.11

4710.96
6458.22
4623.29
5075.34
4965.75
5709.59
5216.44
5465.07

6006.85
6311.64
6109.59
5938.36
4800.68
4850.68
6173.97
5404.11

1111.64
1030.14
983.56

1260.27
9182.19

11154.11
10300.00
10074.66

95.01
94.02
88.46
95.18
96.92
88.04
96.47
82.61

92.79
79.56
89.39
96.60
79.02
77.91
97.54

.98.47

96.72
82.75
85.00

122.19
114.09
109.30
105.39
94.94

43.01
22.59
40.82
42.57
40.38
49.16
40.82
53.55

43.89
57.50
49.60
45.21
44.33
43.89
43.45
40.82

9.51
10.75
9.88
8.49

40.82
72.97
62.54
70.80

109.53
285.95
113.27
119.21
122.98
116.15
127.80
102.06

136.86
109.77
123.19
131.36
108.30
110.52
142.09
132.39

116.90
95.80
99.60

148.52
224.95
152.86
164.68
142.31

Appendix 6-C. Individual S...,Ie Veluesfor Concentrations of Chlorophylls I, ~, !:, and Phaeophvtln !" Ash-Free Organic Weights, Corrected 
Chlorophyll! Concentrations, and Autotrophic Indices, Watts Bar Nuclear Plant Preoperational Monitoring (1974-1985), 
Ch I clulDeuga Reservol r. 

. Corrected 

Pheeo- Chloro- Chloro- Ch I oro- Ash-Free Chloro- . Corrected 
phvtin Phaeo- phyll phyll phyll Organic Auto- phyll Auto-

River Replicate ! phvtln !! ~ !. Weight trophic !. trophic 
Quarter Mil. Nl.IIIber mg/m2 Index mg/m2 mg/m2 mg/m2 mg/m2 Index mg/m2 Index 

MeV 76 506.6 8.60 1.58 3.02 6.26 49.58 4710.96 95.01 43.01 109.53 
2 74.77 1.16 3.63 9.91 68.69 6458.22 94.02 22.59 285.95 
3 16.33 1.50 0.00 1.46 52.27 4623.29 88.46 40.82 113.27 
4 15.49 1.51 3.09 6.98 53.32 5075.34 95.18 42.57 119.21 
5 15.54 1.51 0.70 8.56 51.24 4965.75 96.92 40.38 122.98 
6 23.35 1.47 4.20 8.30 64.85 5709.59 88.04 49.16 116.15 
7 19.11 1.47 2.99 7.55 54.07 5216.44 96.47 40.82 127.80 

(J1 8 18.04 1.52 4.14 9.06 66.16 5465.07 82.61 53.55 102.06 
t-A 
CI1 MeV 76 518.0 I 32.61 1.40 8.17 1.58 64.74 6006.85 92.79 43.89 136.86 

2 33.44 1.44 8.51 8.61 79.33 6311.64 79.56 57.50 109.77 
1 29.06 1.44 9.97 7.67 68.35 6109.59 89.39 49.60 123.19 
4 25.46 1.45 11.76 6.46 61.47 5938.36 96.60 45.21 131.36 
5 25.41 1.44 8.93 6.23 60.76 4800.68 79.02 44.33 108.30 
6 28.62 1.42 8.82 6.57 62.26 4850.68 77.91 43.89 110.52 
7 31.21 1.41 9.83 7.39 63.30 6173.97 97.54 43.45 142.09 
8 21.55 1.46 7.12 7.25 54.88 5404.11 .98.47· 40.82 132.39 

MeV 76 527.0 I 2.73 1.54 0.30 1.58 11.49 1111.64 96.n 9.51 116.90 
2 2.20 1.58 0.49 1.52 12.45 1030.14 82.75 10.75 95.80 
1 2.21 1.57 0." 1.56 11.57 983.56 85.00 9.88 99.60 
4 2.47 1.54 0.00 1.36 10.31 1260.27 122.19 8.49 148.52 
5 63.95 1.27 10.30 10.64 80.48 9182.19 114.09 40.82 224.95 
6 44.69 1.43 10.18 14.88 102.05 11154.11 109.30 n.97 152.86 
7 ' 55.42 1.37 11.27 12.01 97.73 10300.00 105.39 62.54 164.68 
8 55.99 1.39 18.02 12.49 106.11 10074.66 94.94 70.80 142.31 



Appendix 6-C (Continued)

Corrected
Phaeo- Chloro- Chloro- Chloro- Ash-Free Chloro- Corrected
phytin Phaeo- phyll phylI phyll Organic Auto- phyll Auto-

River Replicate a phytin b c a AWeight trophic a trophic
Quarter Mile Number mg/m 2 Index mg/rn2 mg/2 mg/rm2 mg/M 2 index mg/M2 Index

May 76 528.0

May 76 529.9

U1

O0

30.84
52.68
28.71
36.22
25.10
21.24
30.45
25.09

57.41
47.59
37.19
35.40
20.00
44.58
34.53
34.44

48.80
19.42
19.74
19.32
35.20
32.26
40.62
51.83

1.47
1.38
1.47
1.46
1.45
1.47
1.43
.49

1.22
1.30
1.34
.38

1.43
1.25
1.32
1.37

1.25
1.45
1.42
1.52
1.43
1.47
1.41
1.38

12.65
12.19
7.68

12.18
5.97
5.31

5.61
10.08

9.67
11.66
11.03
14.43
7.53
9.53
9.67
11.47

0.00

0.00
2.43
0.00
0.89
0.00
2.80
0.00

11.79
14.13
13.33
14.08
10.33
9.07

12.87
10.07

7.28
8.97
8.57
8.58
7.46
7.71
7.92
8.17

10.02
8.32
7.79

10.89
15.90
16.90
15.53
13.14

83.52
95.96
76.28
91.33
62.52
58.88
69.39
74.87

61.12
64.91
58.95
64.57
45.42
51.96
51.13
60.56

58.69
48.90
42.78
69.48
77.85
86.53
82.46
96.67

7926;71
9139.04
8124.66
9119.86
7067.81
6747.26

8243.84
6982.88

5935.62
6119.86
5902.74
5963.70
4738.36
5354. II
5240.41
5295.21

7200.00
7393.15
5877.40
8089.73
6834.25
9257.53
8936.30
7778.08

94.91
95.23

106.51
99.86

113.04
114.60

118.80
93.27

97.11
94.28

100.13
92.37

104.32
103.04
102.49
87.44

122.67
151.17
137.38
116.44
87.79
106.99
108.37
80.46

63.41
62.54
57.53
67.76
46.04
44.74
49.51
58.25

25.92
35.52
35.84

42.56
32.64
24.64
29.76
39.04

27.91
35.79
29.88
55.59
54.55
64.52
55.94
62.76

125.00
146.12
141.71
134.60
153.52
150.82
166.50
119.89

228.97
172.28
164.68
140.11

145.15
217.27
176.07
135.62

258.00
206.58
196.69
145.51
125.28
143.49
159.74
123.93

Aug. 76 506.6

Appendix 6-C (Continued) 

Corrected 
Phaeo- Chloro- Ch I oro- Chloro- Ash-Free Chloro- Corrected 
phytln Phaeo- phyll phyll phyll Organ'le Auto- phyll Auto-

River Rapl ica1"e .til phvtln ~ e a Weight trophic !. trophle 
Quarter Mile Nuatler ";m2 Index mg/m2 rJ"d/m2 m9tm2 rJ"d/m2 Index mg/m2 Index 

May 76 528.0 I 30.84 1.47 12.65 11.79 83.52 7926;71 94.91 63.41 125.00 
2 52.68 1.38 12.19 14.13 95.96 9139.04 95.23 62.54 146.12 , 28.71 1.47 7.68 13.33 76.28 8124.66 106.51 57.33 141.71 
4 36.22 1.46 12.18 14.08 91.33 9119.86 99.86 67.76 134.60 
5 25.10 1.45 5.97 10.33 62.52 7067.81 113.04 46.04 153.52 
6 21.24 1.47 5.31 9.07 58.88 6747.26 114.60 44.74 150.82 
7 30.45 1.43 5.61 12.87 69.39 8243.84 118.80 49.51 166.50 
8 25.09 1.49 10.08 10.07 74.87 6982.88 93.27 58.25 119.89 

May 76 529.9 I 57.41 1.22 9.67 7.28 61.12 5935.62 97.11 25.92 228.97 
2 47.59 1.30 11.66 8.97 64.91 6119.86 94.28 35.52 172.28 
3 37.19 1.34 11.03 8.57 58.95 5902.74 100.13 35.84 164.68 

Ut 4 35.40 1.38 14.43 8.58 64.57 5963.70 92.37 42.56 140.11 
~ 
C) 5 20.00 1.43 7.53 7.46 45.42 4738.36 104.32 32.64 145.15 

6 44.58 1.25 9.53 1.71 51.96 5354.11 103.04 24.64 217.27 
7 34.53 1.32 9.61 7.92 51.13 5240.41 102.49 29.76 176.07 
8 34.44 1.37 11.47 8.17 60.56 5295.21 87.44 39.04 135.62 

Aug. 76 506.6 I 48.80 1.25 0.00 10.02 58.69 7200.00 122.67 27.91 258.00 
2 19.42 1.45 0.00 8.32 48.90 7393.15 151.17 35.19 206.58 
3 19.74 1.42 2.43 7.79 42.78 5877.40 137.38 29.88 196.69 
4 19.32 1.52 0.00 10.89 69.48 8089.73 116.44 55.59 145.51 
5 ".20 1.43 0.89 15.90 77.85 6834.25 87.79 54.55 125.28 
6 32.26 1.47 0.00 16.90 86.53 9257.53 106.99 64.52 143.49 
7 40.62 1.41 2.80 15.53 82.46 8936.30 IOS.37 55.94 159.74 
8 51.83 1.38 0.00 13.14 96.67 7778.08 80.46 62.76 123.93 



Appendix 6-C (Continued)

Corrected
Phaeo- Chloro- Chloro- Chloro- Ash-Free Chloro- Corrected
phytin Phaeo- phyll phyll phyll Organic Auto- phyll Auto-

River Replicate a phytin b c a Weight troph Ic a troph I c
Quarter Hile Number mg/Mr2 Index mg/mr2 mg/r 2 Mg/m 2 mg/Mr2 Index mg/Mr2 Index

Aug. 76 518.0 1
2
3
4
5
6
7
8

Aug. 76 527.4

CJ9

1-4

120.3
195.4
229.9
276.9
211.1
265.4
236.8
192.9

60.96
53.37
65.75
63.89

60.79
64.74
75.24

101.7
151.5
98.57

118
75,56

1.58
3.78
1.66
6.48

1.37
1.09
1.08
1.10
1.17
1.10
1.05
1.09

1.33
1.37
1.32
1.41

1.26
1.26
1.24
1.29
1.19
1.27
1.27
1.27

1.52
1.49
1.47
I .22

36.01
30.33
33.95
56.68
37.55
41.13
26.55
29.38

12.95
11.47
14.80
21.37

12.05
13.53
12.24
24.98
27.81
20.22
33.33
18.00

0.91
1.48
0.49
1.08

Aug. 76 529.9

June 77 518.0

15.06
23.13
17.76
13.67
11.18
10.03

11.04
10.68
12.40
14.25

10.67
12.51
11.68
15.62
13.60
12.70
13.52
I 1.67

1.66
2.32
1.23
I .59

13.26 207.24 19105.48
10.65 147.11 20123.97

167.84
212.40
196.75
202.54
161.15
144.61

93.02
93.52
96.24

129.88

73.40
77.96
86.60

136.80
148.64
122.76
144.43
93.03

5.71
11.28
4.52
6.85

20273.29
21222.60
20543.15
20485.62
21421.92
21532.19

10963.70
9373.97

12286.99
13323.29

8343.15
9189.73
9624.66

10902.74
10915.75
9850.68

11482.88
10163.01

1287.67
1621.23
1059.59
1839.04

92.19
136.80
120.79
99.92

104.41
101.14
132.93
148.90

117.86
100.24
127.67
102.58

113.66
117.88
111.14
79.70
73.44
80.24
79.50

109.24

225.40
143.78
234.45
268.36

131.76
29.17

29.17
46.27
68.40
42.24
18.10
28.16

54.86
59.69
55.30
89.32

35.99
38.18
40.23
74.03
56.33
61.96
72.42
46.67

4.66
8.78
3.43
2.89

145.00
689.91

695.03
458.69
300.36
484.93

1183.22
764.56

199.84
157.04
222.18
149.17

231.82
240.67
239.22
147.28
193.80
158.99
158.56
217.76

276.13
184.69
309.01
636.47

Appendix 6-C (Continued) 

Corrected 
Phaeo- Chlara- Chiaro- Chiaro- Ash-Free Ch I oro- Corrected 
phytln Phaeo- phyll phyll phyll Organic Auto- phyll Auto-

River Replicate ! phytln 2 £ ! Weight trophic ! trophic 
Quarter Mile Number mg/m2 Index mg/m2 mg/m2 mg/m2 mg/m2 Index mg/m2 Index 

Aug. 76 518.0 I 120.5 I.n :56.01 Il.26 201.24 19105.48 92.19 Ill. 76 145.00 
2 195.4 1.09 30.53 10.65 141.11 20123.91 1:56.80 29.11 689.91 
3 229.,9 1.08 33.95 15.06 161.84 20213.29 120.19 29.17 695.05 
4 216.9 1.10 56.68 n.13 212.40 21222.60 99.92 46.21 458.69 
5 211.1 1.17 37.55 17.16 196.15 20543.15 104.41 68.40 300.:56 
6 265.4 1.10 41.13 13.61 202.54 20485.62 101.14 42.24 484.93 
7 236.8 1.05 26.55 11.18 161.15 21421.92 132.93 18.10 1185.22 
8 192.9 1.09 29.38 10.03 144.61 21532.19 148.90 28.16 764.56 

Aug. 76 527.4 I 60.96 1.33 12.95 11.04 93.02 10963.70 111.86 54.86 199.84 
2 53.31 I.n 11.47 10.68 93.52 9313.97 100.24 59.69 157.04 

C/' 3 65.15 1.32 14.80 12.40 96.24 12286.99 121.67 55.30 222.18 
~ 4 63.89 1.41 21.l1 14.25 129.88 13323.29 102.58 89.32 149.11 
"\j 

Aug. 76 529.9 I 60.79 1.26 12.05 10.67 13.40 8343.15 113.66 35.99 231.82 
2 64.74 1.26 13.53 12.51 77.96 9189.73 111.88 38.18 240.61 
3 15.24 1.24 12.24 11.68 86.60 9624.66 111.14 4O.n 239.22 
4 101.1 1.29 24.98 15.62 136.80 10902.14 19.10 74.03 147.28 
5 151.5 1.19 27.81 13.60 148.64 10915.15 73.44 56.33 193.80 
6 98.57 ' 1.27 20.22 12.70 - 122.76 9850.68 80.24 61.96 158.99 
7 118 1.27 33.33 13.52 144.43 11482.88 79.50 12.42 158.56 
8 75.56 1.27 18.00 11.67 93.03 10163.01 109.24 46.67 217.76 

June 77 518.0 I 1.58 1.52 0.91 1.66 5.71 1281.61 225.40 4.66 276.13 
2 3.18 1.49 1.48 2.32 11.28 1621.23 143.78 8.18 184.69 
3 1.66 1.47 0.49 1.23 4.52 1059.59 234.45 3.43 309.01 
4 6.48 1.22 1.08 1.59 6.85 1839.04 268.36 2.89 636.47 



Appendix 6-C (Continued)

Corrected

Phaeo- Chloro- Chloro- ChIoro- Ash-Free ChIoro- Corrected

phVtln Phaeo- phyll phyll phyll Organic Auto- phyll Auto-

River Repli T e st phytin b c a Weight trophic a trophic
Quarter Mile Number mg/M 2 Index mg/m 2 wsg/m

2 mg/M 2 mg/m 2 Index Mg/M 2 Index

June 77 527.4

c," June 77 528.0

S 7

Sept. 77 496.5

Septl. 77 506.6

I
2
3
4
5
6
7
8

2
3
4
5
6
7
8

1

2
3
4

1.08
0.00

0.32
0.28
0.39
0.37
0.79
0.33

1.17
0.70
0.64
0.90
1.00
0.39
0.26
1.12

2.00
0.76
8.94
4.74

1.45
2.21
2.02
3.52
0.60
3.73
1.89

1.48
1.79*

1.62
1.63
1.57
1.60
1.52
1.62

1.45
1.47
1.47
1.47
1.32
1.48
1.56
1.45

1.66
1.69
1.60
1.58

1.59

1.45
1.57
1.29
1.67
1.55
1.51

0.44
0.16

0.09
0.04
0.19
0.12
0.19
0.20

0.25
0.16
0.22
0.10
0.25
0.03
0.00

0.28

0.00
0.00
0.00
0.00

0.20
0.24
1.28
0.08
1.14
2.24
0.58

1.18
1.13

0.68
0.49
0.75
0.66
0.62
0.71

0.87
0.63
0.67
0.65
0.63
0.35
0.30
0.83

8.96
16.76
13.97
6.37

1.15
0.97
I .41
0.53
0.94
1.59
0.54

3.08
3.54

2.80
2.96
1.96
2.64
2.78
2.68

2.92
1.89
1.69
2.39
1.46
1.10
1.22
2.74

39.11
80.71
62.09
26.88

8.60
5.46

10.74
4.70

12.15
16.69
6.53

974.66
956.85

701.37
665.07
649.32
693.84
760.96
642.47

832.88
573.29
619.86
708.90
684.93
590.41
524.66
953.42

3636.99
6806.16
5306.85
2666.44

1489.73
1343.15
1635.62
876.03

1291.78
3086.99
957.53

316.68
270.44

250.64
224.64
330.99
262.78
274.14
239.70

284.80
303.74
365.76
296.42
469.81
534.93
430.95
347.54

92.98
84.33
85.47
99.21

173.24
246.17
152.29
186.55
106.28
184.97
146.66

2.38
3.54

2.52
2.70
1.68
2.34
2.23
2.41

2.16
1.43
1.28
1.79
0.84
0.84
1.02
2.01

36.36
77.34
54.52
23.04

7.46
3.99
9.27
2.47

11.46
14.07
5.23

409.97
270.44

277.91
246.56
385.93
296.41
341.07
266.14

385.96
401.90
484.22
395.55
814.20
701.84
512.31
473.95

100.04
88.00
97.33

115.72

199.66
336.91
176.41
354.83
112.75
219.37
183.08

1
2

.3

4
5
6
7

Append i l< 6-C (Cent I nued) 

Corrected 
Phaao- Chloro- Chloro- Chloro- Ash-Free Chloro- Corrected 
phvtln Phaeo- phVl1 phyll phyll Organic Auto- phyll Auto-

River Rep1 Teate ! phvtln e ~ ! Weight trophic ! trophic 
Quarter Mile Nurreer mg/m2 Indel< mg/m2 mg/m2 mg/m2 mg/m2 Indel< mg/m2 Index 

June 77 527.4 I 1.08 1.48 0.44 1.18 3.08 974.66 316.68 2.38 409.97 
2 0.00 1.79* 0.16 1.13 3.54 956.85 270.44 3.54 270.44 
3 0.32 1.62 0.09 0.68 2.80 701.37 250.64 2.52 277.91 
4 0.28 1.63 0.04 0.49 2.96 665.07 224.64 2.70 246.56 
5 0.39 1.57 0.19 0.75 1.96 649.32 330.99 1.68 385.93 
6 0.37 , .60 0.12 0.66 2.64 693.84 262.78 2.34 296.41 
7 0.79 1.52 0.19 0.62 2.78 760.96 274.14 2.23 341.07 
8 0.33 1.62 0.20 0.71 2.68 642.47 239.70 2.41 266.14 

v" June 77 528.0 I 1.17 1.45 0.25 0.87 2.92 832.88 284.80 2.16 385.96 
~ 2 0.70 1.47 0.16 0.63 1.89 573.29 303.14 1.43 401.90 
(Xl 

3 0.64 1.41 0.22 0.67 1.69 619.86 365.76 1.28 484.22 
4 0.90 1.47 0.10 0.65 2.39 708.90 296.42 1.79 395.55 
5 1.00 1.32 0.25 0.63 1.46 684.93 469.81 0.84 814.20 
6 0.39 1.48 0.03 0.35 1.10 590.41 534.93 0.84 701.84 
7 0.26 1.56 0.00 0.30 1.22 524.66 430.95 1.02 512.31 
8 1.12 1.45 0.28 0.83 2.74 953.42 347.54 2.01 473.95 

Sept. 71 496.5 I 2.00 1.66 0.00 8.96 39.11 3636.99 92.98 36.36 100.04 
2 0.76 1.69 0.00 16.76 80.71 6806.16 84.33 71.34 88.00 
3 8.94 1.60 0.00 13.97 62.09 5306.85 85.47 54.52 97.33 
4 4.74 1.58 0.00 6.31 26.88 2666.44 99.21 23.04 115.72 

Sept. 17 506.6 1 1.45 1.59 0.20 1.15 8.60 1489.73 113.24 7.46 199.66 
2 2.21 1.45 0.24 0.97 5.46 1343.15 246.17 3.99 336.91 

"3 2.02 1.57 1.28 1.41 10.74 1635.62 152.29 9.21 176.41 
4 3.52 1.29 0.08 0.53 4.70 876.03 186.55 2.41 354.83 
5 0.60 1.61 1.14 0.94 12.15 1291.78 106.28 11.46 112.15 
6 3.73 1.55 2.24 1.59 16.69 3086.99 184.97 14.07 219.31 
7 1.89 1.51 0.58 0.54 6.53 951.53 146.66 5.23 183.08 



Appendix 6-C (Continued)

Corrected
Phaeo- ChIoro- ChIoro- ChIoro- Ash-Free Chloro- Corrected
phytin Phaeo- phyll phyll phyll Organic Auto- phyll Auto-

River Replicate a phytin b c a Weight trophic a trophic
Quarter mile Number mg/r 2 Index mg/Mr2 Mg/rn2 mg/m 2 mg/r 2 Index mg/m2 Index

Sept. 77 518.0

Sept. 77 527.4

cUr
'3A

1
2
3
4
5
6
7

1

2
3
4
5
6
7
8

I
2
3
4
5
6
7
8

15.44
0.00

11.39
6.61
8.77
12.05
10.23

8.27
2.97
5.35
5.63
9.37
5.19
7.92

5.74

0.51
2.19
0.95
4.31
2.30
1.95
1.6
1.97

0.00

0.00
0.00
4.66

1.59
2.16*
1.57
1.61
1.56
1.58
1.58

1.51
1.55
1.54
1.49
1.51
1.51
1.39
1.50

1.68
1.63
1.66
1.55
1.59
1.62
1.63
I .61

1.84*
1.83*
1.810
1.63

7.48
1.23
1.82
5.27
0.00
3.01
0.07

0.00
0.00
0.00
0.24
0.00
0.00
0.31
0.77

0.04
0.60
2.38
0.99
0.97
0.79
1.17
0.78

0.00
0.00
0.00
0.00

9.48
6.38
8.19
5.72
5.80
7.78
9.29

5.28
1.73
2.95
2.97
4.49
2.10
1.90
1.93

2.28
2.93
2.32
2.56
2.01
2.48
2.16
2.13

5.90
5.76
7.26
4.18

92.43
44.94
58.28
52.66
42.39
65.79
55.78

28.23
13.50
21.29
16.79
31.03
17.44
15.12
18.32

17.29
20.71
17.62
18.85
14.59
17.57
15.48
14.86

37.65
56.40
42.84
48.00

6721.23
6254. II
6359.59
5663.70
5745.89
5321.92
5755.48

5390.41
4120.55
4103.42
5206.16
5655.48
3347.95
3007.53
3028.77

1835.62
2329.45
1760.27
1858.22
1597.26
1800.00
1706.16
1843.15

2613.70
3562.33
2906.85
4019.18

72.71
139.17
109.12
107.55
135.56
80.89

103.18

190.95
305.16
192.75
310.03
182.24
191.96
198.98
165.31

106.17
112.49
99.91
98.61

109.45
102.44
110.20
124.06

69.42
63.16
67.85
83.74

22.35
11.27
17.37
12.92
24.32
13.75
9.95

14.36

80.65
44.94
49.69
47.31
35.66
56.62
47.84

83.34
139.17
127.99
119.71
161.13
94.00

120.31

241.21
365.78
236.19
402.95
232.52
243.45
302.31
210.98

112.03
124.27
105.89
118.15
124.77
113.40
121.48
139.21

69.42
63.16
67.85
92.73

Sept. 77 528.0

Dec. 77 496.5

16.39
18.74
16.62
15.73
12.80
15.87
14.04
13.24

37.65
56.40
42.84
43.34

1

2
3
4

Appendix 6-C (Continued) 

Corrected 
Phaeo- Chloro- Chi oro- Chloro- Ash-Free Chloro- Corrected 
phvtln Pheeo- phyll phyll phyll Orpanlc Auto- phyll Auto-

River Replicate ! phvtln ~ £ a Weight trophic ! trophic 
Quarter Mile Number mg/m2 Index mg/m2 mg/m2 ";/m2 mg/m2 Index mg/m2 Index 

Sept. 77 518.0 I 15.44 1.59 7.48 9.48 92.43 6721.23 72.71 80.65 83.34 
2 0.00 2.16* 1.23 6.38 44.94 6254.11 159.17 44.94 159.17 
3 11.19 1.57 1.82 8.19 58.28 6359.59 109.12 49.69 127.99 
4 6.61 1.61 5.27 5.72 52.66 5663.70 107.55 41.3/ 119.71 
5 8.77 1.56 0.00 5.80 42.19 5745.89 155.56 15.66 161.15 
6 12.05 1.58 5.01 7.78 65.79 5521.92 80.89 56.62 94.00 
7 10.23 1.58 0.07 9.29 55.78 5155.48 103.18 41.84 120.31 

Sept. 77 527.4 8.27 1.51 0.00 5.28 28.23 5390.41 190.95 22.35 241.21 
2 2.97 1.55 0.00 1.73 13.50 4120.55 305.16 11.27 365.78 
3 5.35 1.54 0.00 2.95 21.29 4103.42 192.75 /7.31 236.19 

U' 4 5.61 1.49 0.24 2.97 16.79 5206.16 1I0.03 12.92 402.95 
.... 5 9.37 1.51 0.00 4.49 1I.03 5655.48 182.24 24.32 232.52 
to? 6 5.19 1.51 0.00 2.10 17.44 1347.95 191.96 13.75 243.45 

7 7.92 1.39 0.31 1.90 15.12 3007.53 198.98 9.95 302.1I 
8 5.74 1.50 0.77 1.93 18.32 3028.77 165.1I 14.36 210.98 

~ 

Sept. 77 528.0 1 0.51 1.68 0.04 2.28 17.29 1835.62 106.17 16.39 112.03 
2 2.19 1.63 0.60 2.93 20.71 2329.45 112.49 18.74 124.27 
3 0.95 1.66 2.38 2.32 17.62 1760.27 99.91 16.62 105.89 
4 4.31 1.55 0.99 2.56 18.S5 IS58.22 98.61 15.73 liS. 15 
5 2.30 1.59 0.97 2.01 14.59 1597.26 109.45 12.80 124.77 
6 1.95 1.62 0.79 2.48 17.57 1800.00 102.44 15.87 113.40 
7 1.68 1.63 1.17 2.16 15.48 1706.16 110.20 14.04 121.48 
8 1.97 1.61 0.78 2.1l 14.86 1843.15 124.06 1l.24 139.21 

Dee. 71 496.5 I 0.00 1.84* 0.00 5.90 37.65 2613.70 69.42 37.65 69.42 
2 0.00 1.83· 0.00 5.76 56.40 3562.33 63.16 56.40 63.16 
3 0.00 1.81· 0.00 7.26 42.84 2906.85 67.85 42.84 67.85 
4 4.66 1.63 0.00 4.18 48.00 4019.18 83.74 43.34 92.13 



Appendix 6-C (Continued)

Corrected

Phaeo- Chtoro- ChIoro- Ch loro- Ash-Free ChIoro- Corrected
phytin Phaeo- phyll phyil phyll Organic Auto- phyll Auto-

River Replicate a phytin b c a Weight trophic a trophic
Quarter Mile Number mg/m 2 Index mg/mr2 mg/Mr2 mg/mr2 mg/M 2 Index mg/r 2 Index

Dec. 77 506.6

Dec. 77 518.0

0

1
2

3
4
5
6
7
8

2
3
4
5
6
7
8

1

2
3

2
3
4
5
6
7

0.00
0.00

3.20
0.00

12.19
0.23
0.01
0.47

0.00
1.40
1.43

12.95
0.00
7.02
0.00
0.00

0.00
0.41
0.00

12.29
2.76

13.39
3.02
6.10
0.00
0.00

1.80*
1.85*

1.47
1.89*
1.12
1.64
1.69
1.60

1.76f
1.68
1.69
1.58
1.83*
1.65
1.73.
1.75'

1.89'
1.69
1.74*

1.39
1.52
1.48
1.60
1.49
3.43*
1.79*

0.15
0.00

0.09
0.00
0.17
0.00
0.02
0.07

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

4.43
1.21
3.44
3.78
2.86
3.77
4.81

1.90
0.05

0.33
0.00
0.95
0.15
0.27
0.42

8.40
6.56
9.22
7.20
8.68

12.87
6.33
6.48

9.52
7.02
6.70

5.94
3.08
6.22
5.62
5.00
7.32
6.53

18.16
10.41

8.52
3.73
9.98
2.73
1.43
3.30

70.25
58.81
74.52
76.01
66.16
98.62
64.51
62.62

80.86
55.05
49.89

23.03
9.91

38.58
20.27
18.48
23.44

17.37

1065.75
326.03

1278.77
200.00
130.82

1060.27

7735.62
6003.42
4906.16
7986.30
4571.23
5474.66
4587.67
4882.19

5169.86
4066.44
3469.18

2780.82
2513.01
5595.21
2130.14
3089.73
3024.66
2779.45

125.04
87.44

128.14
73.30
91.75

321.76

110.12
102.08
65.84

105.06
69.09
55.51
71.11
77.97

63.93
73.87
69.53

120.73
253.71
145.03
105.07
167.22
129.02
160.02

1380.14 76.00
1089.73 104.70

18.16
10.41

6.34
3.73
2.47
2.49
1.37
2.91

70.25
55.74
70.77
65.40
66.16
90.52
64.51
62.62

80.86
52.62
49.89

15.36
8.05

29.63
18.10
14.48
23.44
17.37

76.00
104.70

168.11
87.44

517.96
80.41
95.38

364.64

110.12
107.70
69.32

122.12
69.09
60.48
71.11
77.97

63.93
77.28
69.53

181.02
312.31
188.86
117.66
213.32
129.02
160.02

Dec. 77 527.4

June 82 506.5

Appendix 6-C (Continued) 

Corrected 
Phaeo- Ch I oro- Chloro- Chloro- Ash-Free Chloro- Corrected 
phytln Phaeo- phyll phyll phyll Organic Auto- phyll Auto-

River Replicate ~ phytln J! E ~ Weight trophic ~ trophic 
Quarter Mile Nwnber mg/m2 Index mg/m2 mg/m2 mg/m2 mg/m2 Index mg/m2 Index 

Dec. 77 506.6 1 0.00 1.80* 0.15 1.90 IB.16 1380.14 76.00 IB.16 76.00 
2 0.00 1.85· 0.00 0.05 10.4J 1089.73 104.70 10.41 104.70 
3 3.20 1.47 0.09 0.33 8.52 1065.75 125.04 6.34 168.11 
4 0.00 1.89* 0.00 0.00 3.73 326.03 87.44 3.73 87.44 
5 12.19 1.12 0.17 0.95 9.98 127B.77 128.14 2.47 517.96 
6 0.23 1.64 0.00 0.15 2.73 200.00 73.30 2.49 80.41 
7 0.01 1.69 0.02 0.27 1.43 °130.82 91. 75 1.37 95.38 
B 0.47 1.60 0.07 0.42 3.30 1060.27 321. 76 2.91 364.64 

Dec. 77 518.0 1 0.00 1.76" 0.00 8.40 70.25 7735.62 110.12 70.25 110.12 
2 1.40 1.68 0.00 6.56 58.81 6003.42 102.08 55.74 107.70 
3 1.43 1.69 0.00 9.22 74.52 4906.16 65.84 70.77 69.32 

v~ 
4 12.95 1.58 0.00 7.20 76.01 7986.30 105.06 65.40 122.12 l'J 

0 5 0.00 1.83· 0.00 8.68 66.16 4571.23 69.09 66.16 69.09 
6 7.02 1.65 0.00 12.87 98.62 5474.66 55.51 90.52 60.48 
7 0.00 1.13· 0.00 6.33 64.51 4587.67 71.11 64.51 71.11 
B 0.00 1.75· 0.00 6.48 62.62 4882.19 77.97 62.62 77.97 

Dec. 77 527.4 I 0.00 1.89* 0.00 9.52 80.86 5169.86 63.93 80.86 63.93 
2 0.41 1.69 0.00 7.02 55.05 4066.44 73.87 52.62 77.28 
3 0.00 1.74· 0.00 6.70 49.89 3469.18 69.53 49.89 69.53 

June 82 506.5 I 12.29 1.39 4.43 5.94 23.03 2780.82 120.13 15.36 181.02 
2 2.76 1.52 1.21 3.08 9.91 251}.01 253.71 8.05 312.31 
3 13.39 1.48 3.44 6.22 38.58 5595.21 145.03 29.63 188.86 
4 3.02 1.60 3.78 5.62 20.27 2130.14 105.07 18.10 117.66 
5 6.10 1.49 2.86 5.00 18.48 3089.73 167.22 14.48 21}.32 
6 0.00 3.43· 3.77 7.32 23.44 3024.66 129.02 23.44 129.02 
7 0.00 1.79* 4.81 6.53 17.37 2779.45 160.02 17.37 160.02 



Appendix 6-C (Continued)

Corrected
Phaeo- Chioro- ChIoro- ChIoro- Ash-Free ChIoro- Corrected

phytin Phaeo- phyll phytI phyll Organic Auto- phyll Auto-

River Replicate a phytin b € a Weight trophic a trophic

Quarter Mile Number mg/m 2 Index mg/m 2 mg/Mr2 mg/rMn2 g/mn2 Index mg/M2 Index

JU3

June 82 518.0

June 82 527.4

June 82 528.0

June 82 529.5

Aug. 82 496.5

66.28
114.7

87.91
93.34
89.92

136.6
45.89

4.99
16.68

5.05
17.70

7.18
8.23

11.82
23.03
16.18
4.51

78.86

20.63
7.42
2.00
2.52
1.52
4.61

38.78

1.43
.33

1.37
1.39
1.41
1.33
1.50

1.58
1.40

1.56
1.47

1.33
1.35
1.31
1.50
1.09
1.23
1.24

1.39
1.40
1.57

.57
1.60
1.54
1.39

30.78
41.67
33.63
43.47
37.33
23.19
19.83

2.00
1.58

4.26
5.26

0.39
1.08
0.82
6.53
0.91
0.37
6.08

7.25
2.31
1.37
1.22
I.11
3.07

14.43

8.77
10.96
9.86

15.02
10.48
9.84

36.92

4.73
5.70

4.33
8.10

2.40
1.69
2.42

10.83
2.60
1.36

11.12

4.32
2.52
1.15
1.80
1.42
2.99
5.82

149.67
174.16
151.16
178.71
186.54
205.70
141.64

26.75
33.34

23.77
48.93

11.01
13.65
16.71
75.02
12.25
4.99

91.38

38.40
14.80
10.13
12.62
10.62
18.48
73.43

24543.84
17110.96
29921.23
19028.08
17831.51
20205.48
13138.36

7650.00
6548.63

808.90
7259.59

3655.48
1887.67
2680.14
9815.07
4637.67
1768.49

15191.10

3051.37
893.84
607.53
743.15
693.84

1136.99
6049.32

163.98
98.25

197.94
106.48
95.59
98.23
92.76

285.96
196.43

34.03
148.37

332.07
138.28
160.38
130.84
378.68
354.50
166.24

79.46
60.41
59.95
58.87
65.33
61.51
82.38

107.62
103.60

96.56
120.70
129.75
119.69
111.37

23.04
22.49

20.30
37.22

6.44
8.41
9.24

59.34
2.38
2.19

42.24

25.46
10.09
8.70

10.79
9.44

15.36
49.08

228.05
165.16
309.88
157.65
137.43
168.81
117.97

332.00
291.13

39.85
195.07

567.86
224.39
290.21
165.39

1950.73
805.87
359.60

119.87
88.54
69.79
68.88
73.53
74.01

123.24

Appendix 6-C (COntinued) 

Corrected 
Phaeo- Chloro- Chloro- Chloro- Ash-Free Chloro- Corrected 
phytln Phaeo- phyll phyll phyll Organic Auto- phyll Auto-

River Replicate ! phytln I! ~ a Weight trophic ! trophic 
Quarter Mile Number mg/m2 Index mg/m2 mg/m2 wilm2 mg/m2 Index mg/m2 Index 

June 82 518.0 I 66.28 1.43 30.78 8.77 149.67 24543.84 163.98 107.62 228.05 
2 114.7 1.33 41.67 10.96 174.16 17110.96 98.25 103.60 165.16 
3 87.91 1.37 33.63 9.86 /51.16 29921.23 197.94 96.56 309.88 
4 93.34 1.39 43.47 15.02 178.71 19028.08 106.48 120.70 157.65 
5 89.92 1.41 37.33 10.48 186.54 17831.51 95.59 129.75 137.43 
6 136.6 1.33 23.19 9.84 205.70 20205.48 98.23 119.69 168.81 
7 45.89 1.50 19.83 36.92 141.64 13138.36 92.76 111.37 117.97 

U'I June 82 521.4 I 4.99 1.58 2.00 4.73 26.75 1650.00 285.96 23.04 3n.00 
~ ,... 2 16.68 1.40 1.58 5.70 33.34 6548.63 196.43 22.49 291.13 

June 82 528.0 I 5.05 1.56 4.26 4.33 23.77 808.90 34.03 20.30 39.85 
2 17.70 1.47 5.26 8.10 48.93 7259.59 148;37 37.22 195.07 

June 82 529.5 I 7.18 I. 'S3 0.39 2.40 11.01 3655.48 332.07 6.44 567.86 
2 8.23 1.35 1.08 1.69 13.65 1887.67 138.28 8.41 224.39 
3 11.82 1.31 0.82 2.42 16.71 2680.14 160.38 9.24 290.21 
4 23.03 1.50 6.53 10.83 75.02 9815.07 130.84 59.34 165.39 
5 16.18 1.09 0.91 2.60 12.25 4637.67 378.68 2.38 1950.73 
6 4.51 1.23 0.37 1.36 4.99 1768.49 354.50 2.19 805.87 
7 78.86 1.24 6.08 11.12 91.38 15191.10 166.24 42.24 359.60 

Aug. 82 496.5 20.63 1.39 1.25 4.32 38.40 3051.37 79.46 25.46 119.87 
2 7.42 1.40 2.31 2.52 14.80 893.84 60.41 10.09 88.54 
3 2.00 1.57 1.37 1.15 10.13 607.53 59.95 8.70 69.79 
4 2.52 1.57 1.22 .. 80 12.62 743.15 58.87 10.79 68.88 
5 1.52 1.60 1.11 1.42 10.62 693.84 65.33 9.44 73.53 
6 4.61 1.54 3.07 2.99 18.48 1136.99 61.51 15.36 74.01 

7 38.78 1.39 14.43 5.82 73.43 6049.32 82.38 49.08 123.24 



Appendix 6-C (Continued)

Corrected
Phaeo- Chloro- Chloro- Chloro- Ash-Free Chloro- - Corrected
phytin Phaeo- phyl I phyll phyll Organic Auto- phylI Auto-

River Replicate a phytin b c a Weight trophic a trophic
Quarter mile Number mg/M 2 Index mg/• 2 mg/Mr2 mg/m 2 rM 2 Index mg/rM2 Index

Aug. 82 506.6

Aug. 82 518.0

1
2
3
4
5
6
7

0.70
0.56

0.25
1.50
0.20
5.79
0.26

"3

Aug. 82 527.4

25.81
22.12
17.47
I 1.72
7.02

11.81
20.98

33.80
22; 52

27.69
12.90
16.37
18.57
19.44
10.75
21.83

.58
1.51
1.55
1.50
1.50
1.46
1.59

1.49
1.46
.44

1.50
1.62
1.50
1.48

1.49
1.18

1.37
1.51
1.39
1.50
1.44
1.41
1.49

0.48
0.33

0.15
0.28
0.09
2.13
0.25

16.81
13.26
9.33
8.06
7.08
6.13

12.72

17.99
3.37

5.74
4.90
4.61

8.15
6.24

3.23
7.60

0.47
0.29

0.29
0.64
0.24
2.47
0.28

5.01
3.03
3.90
3.97
5.20
4.07
2.87

7.79
1.09

6.50
5.08
3.97
4.70
5.31
2.90
9.57

3.72
1.83

1.13
4.83
0.65

15.19
1.54

78.17
57.08
40.87
36.09
60.16
38.12
58.25

102.05
21.67

49.18
42.51
30.54
58.02
45.03
22.22
63.77

121.92
123.29

80.82
108.22
163.01
686.99
147.95

14355.48
5198.63
7778.77
6918.49
6680.82
5418.49
6366.44

9095.89
3550.68

10634.25
11847.95
6298.63
9152.74
4651 .37
5911.64

10650.68

32.73
67.32
71.80
22.40

252.19
45.24
96.06

183.65
91.07

190.32
191.69
111.05
142.16

109.29

89.13
163.85

216.22
278.69
206.21
157.75
103.29
266.01
167.01

3.22
1.46

0.95
3.80
0.51
1.41
1.35

61.45
43.01
29.85
28.53
54.42
30.28
44.77

79.88
7.90

31.60
33.80
20.19
45.65
32.48
15.36
49.29

37.88
84.27

84.99
28.45

318.35
60.20

109.32

233.63
120.86
260.63
242.51
122.75
178.92
142.21

113.87
449.44

336.52
350.58
311.97

200.52
143.21
384.83
216.10

Aug. 82 528.0

Appendix 6-C (Continued) 

Corrected 
Pbaeo- Chloro- Ch I oro- Chloro- Ash-Free Ch I oro- Corrected 
phytln Phaeo- phyll phyl I phV l1 Organic Auto- phVl1 Au~ 

River Replicate a phytln b £ a Weight trophic ~ trophic 
Quarter Mil_ N\.IIi)er rrrg/m2 Index mg/m2 mg/m2 rrrg/m2 mg/m2 Index mgl1ll2 Index 

Aug. 82 506.6 I 0.70 1.58 0.48 0.47 3.72 121.92 32.73 3.22 37.88 
2 0.56 1.51 0.33 0.~9 1.83 123.29 67.32 1.46 84.27 
3 0.25 1.55 0.15 O.~ 1.ll 80.82 71.80 0.95 84.99 
4 1.50 1.50 0.28 0.64 4.S3 108.22 22.40 3.80 28.45 
5 0.20 1.50 0.09 0.24 0.65 163.01 252.19 0.51 3IS.35 
6 5.79 1.46 2.13 2.47 15.19 686.99 45.24 1.41 60.20 
7 0.26 1.59 0.25 0.28 1.54 147.95 96.06 1.35 109.32 

I 25.81 1.49 16.81 5.0' 7S.17 14355.48 183.65 61.45 
, 

Aug. 82 518.0 233.63 
2 22.12 1.46 13.26 3.03 57.08 5198.63 91.07 43.01 120.86 

CI" 3 17.47 1.44 9.33 3.90 4O.S7 7178.77 190.32 29.85 260.63 
~ 4 11.72 1.50 S.06 3.97 36.09 6918.49 191.69 28.53 242.51 
~J 5 1.02 1.62 7.08 5.20 60.16 6680.82 111.05 54.42 122.75 

6 II.BI 1.50 6.13 4.07 38.12 54IB.49 142.16 30.28 118.92 
7 20.98 1.48 12.72 2.87 58.25 6366.44 109.29 44.77 142.21 

Aug. 82 521.4 I 33.80 1.49 17.99 1.19 102.05 9095.89 89.13 19.88 113.87 
2 22.52 1.18 3.37 1.09 21.67 3550.68 163.85 7.90 449.44 

Aug. 82 528.0 27.69 1.37 5.74 6.50 49.18 10634.25 216.22 31.60 336.52 
2 12.90 1.51 4.90 5.08 42.51 11847.95 218.69 33.80 350.58 
3 16.37 1.39 4.61 3.97 30.54 6298.63 206.21 20.19 311.97 
4 18.57 1.50 8.15 4.70 58.02 9152.14 151.75 45.65 200.52 
5 19.44 1.44 6.24 5.31 45.03 4651.37 103.29 32.48 143.21 
6 10.75 1.41 3.23 2.90 22.22 5911.64 266.01 15.36 384.83 
1 21.83 1.49 7.60 9.57 63.17 10650.68 167.01 49.29 216.10 



Appendix 6-C (Continued)

Corrected
Phaeo- Chioro- ChIoro- Ch oro- Ash-Free Chl oro- Corrected
phytln Phaeo- phyll phyll phyll Organic Auto- phyll Auto-

River Replicate a phytin b c a Weight trophic a trophic
Quarter Mile Number mg/m2 Index mg/m 2 mg/mr2 mg/mr2 mg/mr2 Index mg/Mr2 Index

Aug. 82 529.5

Dec. 82 496.5

U,•

14.33
9.88
7.64
9.92
8.60

25.67
11.18
15.53
11.59
12.23
14.83
7.37

36.93
31.54
32.67
22.93
18.83
34.04
24.78
1.98
8.45

11.27
16.98
0.00

25.51
0.00

1.08
1.52
1.46
1.47
1.52

1.33
1.49
1.46
1.52
1.47
1.34
1.52

1.27
1.45
1.55
1.49
1.55
1.37
1.45
1.66
1.59
1.56
1.51
I.80*

1.44
1.85*

0.86
3.15
2.93
2.42
2.67

7.77
6.82
7.30
7.40
9.13
4.60
5.02

2.91
1.78
4.41
3.82
3.16
2.61
2.51
0.21
0.00
0.00
0.00
0.00
0.16
2.77

1.63
5.33
3.13
5.24
4.35

5.79
5.76
6.07
6.36
5.96
3.60
3.59

8.20
12.95
19.72
10.70
14.31
8.79

10.63
10.21
11.88
9.64

12.68
19.40
13.55
10.71

10.64
35.33
19.43
26.76
30.50

39.22
33.79
38.91
42.34
32.58
23.23
26.39

46.44
77.42

142.13
68.70
80.40
60.56
61.58
35.69
51.79
53.63
58.69
87.92
59.66
49.86

2126.03
4329.45
2585.62
3823.97
3556.16

2589.04
2248.63
2033.56
1454.11
2047.95
1719.86
1428.08

5272.60
5371.23
5973.97
6419.86
5506.16
6919.18
4969. 18
3239.04
4565.75
5887.67
5247.26
6881.51
5841.10
3621.92

199.88
122.54
133.07
142.90
116.59

66.01
66.55
52.27
34.35
62.86
74.02
54.11

113.52
69.37
42.03
93.45
68.49

114.25
80.70
90.76
88.16

109.79
89.41
78.27
97.90
72.63

1.90
28.53
14.48
20.19
24.58

23.34
26.55
28.97
34.60
24.94
14.04
21.51

23.34
56.33

118.28
53.11
66.79
38.62
45.06
33.36
45.06
45.06
46.67
87.92
42.65
49.86

1117.83
151.76
178.52
189.40
144.69

110.95
84.68
70.20
42.03
82. 10

122.45
66.40

225.95
95.36
50.51

120.88
82.44

179.14
110.28
97.10

101.32
130.66
112.43
78.27

136.96
72.63

Dec. 82 529.5

Feb. 83 496.5

Appendix 6-C (Continued) 

Corrected. 
Phaeo- Ch I oro- Ch I oro- Chloro- Ash-Free Chloro- Corrected 
phytln Phaeo- phyll phyll phyl t Organic Auto- phv't Auto-

River Replicate ! phytln ~ £ ! Weight trophic ! trophic 
Quarter Mile Nllllber mg/m2 Index mg/m2 mg/m2 mg/m2 mg/m2 Index mg/m2 Index 

Aug. 82 529.5 1 14.33 1.08 0.86 1.63 10.64 2126.03 199.88 1.90 1117.83 
2 9.88 1.52 3.15 5.33 35.:n 4329.45 122.54 28.53 151.76 
3 7.64 1.46 2.93 }.n 19.43 2585.62 133.07 14.48 178.52 
4 9.92 1.47 2.42 5.24 26.76 3823.97 142.90 20.19 189.40 
5 8.60 1.52 2.67 4.35 30.50 3556.16 116.59 24.58 144.69 

Dec. 82 496.5 I 25.67 1.33 7.77 5.79 39.22 2589.04 66.01 23.34 110.95 
2 11.18 1.49 6.82 5.76 33.79 2248.63 66.55 26.55 84.68 
} 15.53 1.46 7.30 6.07 38.91 2033.56 52.27 28.97 70.20 
4 11.59 1.52 7.40 6.36 42.34 1454.11 34.35 34.60 42.03 
5 12.23 1.47 9.13 5.96 32.58 2047.95 62.86 24.94 82.10 

U" 6 14.83 1.34 4.60 3.60 23.23 1719.86 74.02 14.04 122.45 
~ 7 7.31 1.52 5.02 3.59 26.39 1428.08 54.11 21.51 66.40 

Dec. 82 529.5 36.93 .27 2.91 8.20 46.44 5272.60 113.52 23.34 225.95 
2 31.54 .45 1.78 12.95 71.42 5371.23 69.37 56.33 95.36 
3 32.61 .55 4.41 19.12 142.13 5973.97 42.03 118.28 50.51 
4 22.93 .49 3.82 10.10 68.70 6419.86 93.45 53.11 120.88 
5 18.83 .55 3.16 14.31 80.40 5506.16 68.49 66.19 82.44 
6 34.04 .37 2.61 8.79 60.56 6919.18 114.25 38.62 179.14 
7 24.78 .45 2.51 10.63 61.58 4969.18 80.70 45.06 110.28 

Feb. 83 496.5 I 1.98 .66 0.21 10.21 35.69 3239.04 90.76 33.36 97.10 
2 8.45 .59 0.00 11.88 51.79 4565.15 88.16 45.06 101.32 
3 11.27 .56 0.00 9.64 53.63 5881.67 109.19 45.06 130.66 
4 16.98 .51 0.00 12.68 58.69 5247.26 89.41 46.67 112.43 
5 0.00 . eo- 0.00 19.40 81.92 6881.51 18.27 87.92 78.21 
6 25.51 .44 0.16 13.55 59.66 5841.10 97.90 42.65 136.96 
7 0.00 .85* 2.77 10.71 49.86 3621.92 72.63 49.86 72.63 



Appendix 6-C (Continued)

Corrected
Phaeo- ChIoro- ChIoro- ChIoro- Ash-Free Chloro- Corrected
phytin Pheeo- phyll phyll phyll Organic Auto- phyll Auto-

River Replicate a phytin b c a Weight trophic a trophlc

Quarter Mile Nwuber mg/M 2 Index mg/mr mg/M2 mglnm2 mg/mr2 Index mg/M 2 Index

Feb. 83 518.0

Feb. 83 527.4

Feb. 83 528.0

June 83 506.6

1
2
3
4
5
6
7

2
3
4
5
6
7

I

2
3
4
5
6

1

2
3
4
5
6
7

0.00
2.25
4.24
5.65
1.22
8.65
6.74

7.41
3.72
1.16
1.56
2.53
2.58
4.84

5.78*
1.38
1.03
0.97
1.53
1.21
1.01

1.06
1.10
1.27
1.15
1.10
I10

1.01

1.17
1.14
1.29
1.00
1.00
1.11

1.48
1.63
1.40
1.60
1.67
1.61
1.68

0.00
0.63
0.29
0.34
0.13
0.25
0.26

1.10
0.61
0.25
0.35
0.11
0.10
0.00

0.20
0.14
0.09
0.11
0.10
0.00

8.96
0.00

12.35
7.03
6.98
4.60

17.71

1.19
1.23
0.87
I.1'
1.31
2.27
1.02

1.08
0.74
0.73
0.59
0.61
0.54
0.69

0.35
0.34
0.37
0.31
0.39
0.32

0.00
6.53
3.81

24.51
30.35
26.05
0.55

7.05
4.08
2.78
3.18
4.82
8.96
4.16

5.18
2.82
1.44
1.37
1.98
2.02
3.03

1.07
0.99
0.96
0.71
0.49
0.62

80.47
102.07
39.92

130.53
159.00
124.16
61.55

321.23
195.89
267.12
472.60
482.19
780.82
401.37

413.01
249.32
173.29
163.01
208.22
300.68
210.96

106.16
243.84
196.58
228.08
172.60
141.78

13348.63
5869.18
6384.25

10152.74
8599.32
7192.47
4833.56

45.59
48.02
96.07

148.61
100.04
87.18
96.57

79.66
88.40
120.23
118.76
104.91
149.04
69.53

98.79
247.33
205.28
322.7 1
353.73
227.85

165.87
57.50

159.93
77.78
54.08
57.93
78.53

7.05
2.67
0.22

3.95
3.58
0.07

0.73
0.59
0.73
0.44
0.44
0.44
0.07

0.37
0.29
0.51
0.00
0.00
0.15

61.96
91.73
27.36

115.07
149.67
110.24
59.54

45.59
73.37

1217.23

122.07
217.84

5486.89

564.61
426.03

236.89
371.41
474.41
685.08

2883.90

290.26
833.33
383.90

969. 10

215.44
63.98
233.36
88.23
57.46
65.24
81.18

1.17
1.14
0.72
1.18
0.82
0.78

27.60
10.22
20.52
19.55
7.48

17.06
1.85

Appendix €M: (Continued) 

Corrected 
Phaeo- Chloro- Chloro- Chloro- Ash-Free Chloro- Corrected 
phytln Phaeo- phyll phyll phyll Organic Auto- phyll Auto-

River Replicate ! phytln !! c ! Weight trophic a trophic 
Quarter Mile Nl.IIber mg/m2 Index mg/m2 mg/m2 mg/m2 mg/m2 IndeM mg/m2 Index 

Feb. 83 518.0 I 0.00 5.7S- 0.00 1.19 7.05 321.23 45.59 7.05 45.59 
2 2.25 1.38 0.63 1.23 4.08 195.89 48.02 2.67 73.37 
3 4.24 1.03 0.29 0.S7 2.78 267.12 96.07 0.22 1217.23 
4 5.65 0.97 0.34 1.11 3.18 472.60 148.61 
5 1.22 1.53 0.11 1.31 4.82 482.19 100.04 3.95 122.07 
6 8.65 1.21 0.25 2.27 8.96 780.82 87.18 3.58 217.84 
7 6.74 1.01 0.26 1.02 4.16 401.37 96.57 0.07 5486.89 

Feb. 83 527.4 I 7.41 1.06 1.10 1.08 5.18 413.01 79.66 0.73 564.61 
2 3.72 1.10 0.61 0.74 2.82 249.32 88.40 0.59 426.03 

~ 3 1.16 1.27 0.25 0.73 1.44 173.29 120.23 0.73 236.89 t.J 
~ 4 1.56 1.15 0.35 0.59 1.37 163.01 118.76 0.44 371.41 

5 2.53 1.10 0.11 0.61 1.98 208.22 104.91 0.44 474.41 
6 2.58 1.10 0.10 0.54 2.02 300.68 149.04 0.44 685.08 
7 4.84 1.01 0.00 0.69 3.03 210.96 69.53 0.07 2883.90 

Feb. 83 528.0 I , .17 1.17 0.20 0.35 1.07 106.16 98.79 0.37 290.26 
2 1.14 1.14 0.14 0.14 0.99 243.84 247.33 0.29 833.33 
3 0.72 1.29 0.09 0.17 0.96 196.58 205.28 0.51 383.90 
4 , .18 1.00 0.11 0.31 0.71 228.08 322.71 0.00 
5 0.82 1.00 0.10 0.39 0.49 172.60 353.73 0.00 
6 0.78 1.11 0.00 0.32 0.62 141.78 227.85 0.15 969.10 

June 83 506.6 I 27.60 1.48 8.96 0.00 80.47 13348.63 165.87 61.96 215.44 
2 10.22 1.63 0.00 6.53 102.07 5869.18 57.50 91.73 63.98 
3 20.52 1.40 12.35 3.81 39.92 6384.25 159.93 27.36 233.36 
4 19.55 1.60 7.03 24.51 I lOSS 10152.74 77.78 115.07 88.23 
5 7.48 1.67 6.98 30.35 159.00 8599.32 54.08 149.67 57.46 
6 17.06 1.61 4.60 26.05 124.16 7192.47 57.93 110.24 65.24 
7 1.85 1.68 17.71 0.55 61.55 4833.56 78.53 59.54 8'. '8 



Appendix 6-C (Continued)

Corrected
Phaeo- Chloro- Chloro- Chloro- Ash-Free Chloro- Corrected
phytin Phaeo- phyll phyll phyll Organic Auto- phyli Auto-

River Replicate a phytin b C a Weight trophic a trophic
Quarter Mile Number Vg/Mr2 Index mg/m 2 mg/m 2 mg/m 2 mg/r 2 Index aug/M 2 Index

June 83 518.0

Sep. 83 506.6

Sep. 83 529.5

Nov. 83 496.5

Nov. 83 518.0

(P
13
U1,

1
2

342
3
4

1

2

1
2

3
4
5
6

1

2
3
4
5
6
7

0.00
2.57

1.05
0.00
7.86

13.78

0.66
10.93

0.00
7.64
0.00

17.94
9.74

24.86

5.39
58.34
0.00

40.80
31.62
30.34
22.85

1.73*
1.69

1.63
1.95'
1.43
1.42

1.69
1.47

1.88'
1.59
1.71'
1.47
1.55
1.41

1.67
1.38
1.71*
1.49
1.52
1.56
1.57

4.78
0.00

0.00
0.00
0.97
4.93

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.14
0.00
1.27
3.05

5.58
2.10

0.00
3.33
7.23
1.12
0.85
0.92

5.93
8.78

10.23
12.94
12.44
12.49
10.55

9.87
7.78

17.92
29.40

1821.23
2504.11
5276.03

10291.10

55.79 3415.75
29.56 1826.03

21.87 148.27 13322.60
22.85 154.49 13330.14

32.52
46.76
61.68
50.51
44.82
52.15

133.10
107.28
92.97

124.14
115.10
140.40
114.66

3374.66
4710.96
5723.29
5307.53
4285.62
4302.05

10798.63
7908.22
9062.33

11321.92
9039.04

14363.01
8595.89

89.86
86.28

184.58
321.91
294.49
349.98

61.23
61.78

103.76
100.74
92.80

105.08
95.62
82.49

81.13
73.72
97.48
91.20
78.53

102.30
74.97

148.27
147.25

8.78
7.78

12.73
20.63

53.11
21.95

32.52
40.23
61.68
37.82
37.01
35.40

124.72
68.40
92.97
94.95
91.73

116.68
96.56

89.86
90.53

207.48
321.91
414.51
498.88

64.32
83.21

103.76
117.09
92.80

140.34
115.78
121.51

86.58
115.62
97.48

119.24
98.54

123.10
89.02

Appendix 6-C (Continued) 

Corrected 
Phaeo- Chloro- Chloro- Ch I oro- Ash-Free Chloro- Corrected 
phytln Phaeo- phyll phyll phyll Organic Auto- phyll Auto-

River Rep I leate ! phytin 2 £ ! Veight trophic ! trophic 
Quarter Mile Nud>er mg/m2 Index mg/m2 mg/m2 mg/m2 mg/m2 Index mg/m2 Index 

June 83 518.0 I 0.00 I.n* 4.78 21.87 148.27 13322.60 89.86 148.27 89.86 
2 2.57 1.69 0.00 22.85 154.49 13330.14 86.28 147.25 90.53 

Sap. 83 506.6 I 1.05 1.63 0.00 0.14 9.87 1821.23 184.58 8.78 207.48 
2 0.00 1.95* 0.00 0.00 7.78 2504.11 321.91 7.78 321.91 
3 7.86 1.43 0.97 1.27 17.92 5276.03 294.49 12.73 414.51 
4 13.78 1.42 4.93 3.05 29.40 10291.10 349.98 20.63 498.88 

Sap. 83 529.5 I 0.66 1.69 0.00 5.58 55.79 3415.75 61.23 53.11 64.32 
2 10.93 1.47 0.00 2.10 29.56 1826.03 61.78 21.95 83.21 

Cl' 
I'J Nov. B3 496.5 I 0.00 I •• 0.00 0.00 32.52 3374.66 10'.76 32.52 103.76 
CJ1 2 7.64 1.59 0.00 3.33 46.76 4710.96 100.74 40.23 117.09 

3 0.00 1.71* 0.00 7.23 61.68 5723.29 92.80 61.68 92.80 
4 17.94 1.47 0.00 1.12 50.51 5307.53 105.08 37.82 140.34 
5 9.74 1.55 0.00 0.85 44.82 4285.62 95.62 37.01 115.78 
6 24.86 1.41 0.00 0.92 52.15 4302.05 82.49 35.40 121.51 

Nov. 83 5IB.O 5.39 1.67 0.00 5.93 133.10 10798.63 81.13 124.72 86.58 
2 58.34 1.38 0.00 8.78 107.28 7908.22 73.72 68.40 115.62 
3 0.00 1.71* 0.00 10.23 92.97 9062.33 97.48 92.97 97.48 
4 40.80 1.49 0.00 12.94 124.14 11321.92 91.20 94.95 119.24 
5 31.62 1.52 0.00 12.44 115.10 9039.04 78.53 91.n 98.54 
6 30.34 1.56 0.00 12.49 140.40 14363.01 102.30 116.68 123.10 
7 22.85 1.57 0.00 10.55 114.66 8595.89 74.97 96.56 89.02 



Appendix 6-C (Continued)

Corrected

Phaeo- ChIoro- Chloro- Chloro- Ash-Free Chloro- Corrected

phytin Phaeo- phyll phl11 phyll Organic Auto- phyll Auto-

River Replicate a phytin b c a Weight trophic a trophlic

Quarter mile Number mg/m 2 Index MVg/m2 mg/mr2 mg/rn 2 mg/M 2 Index mg/M 2 Index

Nov. 83 527.4 1
2
3
4
5
6

C,

Nov. 83 528.0

Nov. 83 529.5

Mar. 84 506.6

Mar. 84 518.0

I

2
3

I

2
3
4
5
6
7

1

2
3
4
5
6
7

I

44.98
42.49
24.30
125. I
23.17
72.18

68.80

69.52
50.05
7.48

0.00
24.97
5.62

16.72
66.19
5.75
0.00

30.90
7.97
0.00
0.00

42.13
96.43
3.91

1.52
1.43
1.57
1.24
1.55
1.18

I.26

1.27
1.38
1.64

1.91*
t.49
1.65
1.53
1.19
1.64
1.81'

1.51
1.60
1.90'
1.83*
1.34
1.07
1.60

0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
3.08
0.00

0.00
0.00
0.00
0.00
1.14
1.49
0.00

18.93
7.05

14.84
16.01
9.64
3.40

4.86

8.74
11.27
7.34

0.50
9.51

10.27
6.53
8.11
3.37
7.68

19.15
6.51
0.46
0.00
5.41
5.61
0.55

160.86
96.03

128.33
143.30
104.30
69.80

85.11 4626.03

13290.41
5360.27
7531.51
8293.15
5223.97
3504. II

89.02
93.92
90.36

19.41
74.75
75.82
64.08
65.84
68.37
66.04

105.41
53.23
15.29
13.73
67.93
70.53
26.14

11687.67
11737.67
5023.97

1090.41
4789.04

141345.89
3668.49
3665.75
3103.42
4099.32

8432.19
2910.27
1471.92
685.62
708.22

4648.63
1454.79

131.29
124.98
55.60

56.18
64.07

1864.23
57.25
55.67
45.39
62.07

79.99
54.67
96.25
49.95
10.43
65.91
55.66

82.62
55.82
58.69
57.87
50.09
50.20

54.35

127.94
66.79
108.63
63.57
86.10
24.14

41.04

44.26
60.35
82.08

19.41
57.06
69.35
51.79
24.14
62.76
66.04

82.88
46.67
15.29
13.73
40.82
11.41
22.82

103.88
80.26
69.33

130.46
60.67

145.16

112.73

264.09
194.50
61.21

56.18
83.93

2038.25
70.83

151.86
49.45
62.07

101.74
62.36
96.25
49.95
17.35

407.36
63.74

Appendix 6-C (Continued) 

Corrected 
Phaeo- Ch I oro- Chloro- Chiaro- Ash-Free Chiaro- Corr.ected 
phytln Phaeo- phyll phyll phyll OrganIc Auto- phyll Auto-

RiYer Repl icat8 !. phytln b !: ! Weight trophIc /I trophic 
Quarter MIle Nwnber mg/m2 Index roiim2 mg/m2 mg/m2 mg/m2 Index rrtg/m2 Index 

NoY. 83 527.4 I 44.98 1.52 0.00 18.93 160.86 13290.41 82.62 127.94 103.88 
2 42.49 1.43 0.00 7.05 96.03 5360.27 55.82 66.79 80.26 
3 24.30 1.57 0.00 14.84 128.33 7531.51 58.69 108.63 69.33 
4 125.1 1.24 0.00 16.01 143.30 8293.15 57.87 63.57 130.46 
5 23.17 1.55 0.00 9.64 104.30 5223.97 50.09 86.10 60.67 
6 72.18 1.18 0.00 3.40 69.80 3504.11 50.20 24.14 145.16 

NoY. 83 528.0 68.80 1.26 0.00 4.86 85.11 4626.03 54.35 41.04 112.73 

NoY. 83 529.5 I 69.52 1.27 0.00 8.74 89.02 11687.67 1l1.29 44.26 264.09 
;.r 2 50.05 1.38 0.00 11.27 93.92 11737.67 124.98 60.35 194.50 
~ 3 7.48 1.64 0.00 7.34 90.36 5023.97 55.60 82.08 61.21 C'l 

Mar. 84 506.6 1 0.00 1.91* 0.00 0.50 19.41 1090.41 56.18 19.41 56.18 
2 24.97 1.49 0.00 9.51 74.75 4789.04 64.07 57.06 83.93 
3 5.62 1.65 0.00 10.27 75.82 141345.89 1864.23 69.35 2038.25 
4 16.72 1.53 0.00 6.53 64.08 3668.49 57.25 51.79 70.83 
5 66.19 1.19 0.00 8.11 65.84 3665.75 55.67 24.14 151.86 
6 5.75 1.64 3.08 3.37 68.37 3103.42 45.39 62.76 49.45 
7 0.00 1.81* 0.00 7.68 66.04 4099.32 62.07 66.04 62.07 

Mar. 84 518.0 I 30.90 1.51 0.00 19.15 105.41 8432.19 79.99 82.88 101.74 
2 7.97 1.60 0.00 6.51 53.23 2910.27 54.67 46.67 62.36 
3 0.00 1.9()II 0.00 0.46 15.29 1471.92 96.25 15.29 96.25 
4 0.00 1.83* 0.00 0.00 13.73 685.62 49.95 13.13 49.95 
5 42.13 1.34 1.14 5.41 67.93 708.22 10.43 40.82 17.35 
6 96.43 1.07 1.49 5.61 70.53 4648.63 65.91 11.41 407.36 
7 3.91 1.60 0.00 0.55 26.14 1454.79 55.66 22.82 63.74 



Appendix 6-C (Continued)

Corrected
Phaeo- Chloro- Chloro- Chloro- Ash-Free Chloro- Corrected
phytin Phaeo- phyll phyll phyll Organic Auto- phylI Auto-

River Replicate a phytin b c a Weight trophic a troph ic
Quarter mile Number mg/M 2 Index mg/rn• mOM/r2 mg/M 2 mg/m 2 Index mg/M2 Index

Mar. 84 527.4

Mar. 84 528.0

Mar. 84 529.5

July 84 496.5

July 84 506.6

5.56
2.28
3.20
0.00
0.00

8.03
8.97

16.95
8.38
0.00

14.78

15.53
8.65
4.32

5.44
5.55
7.81

13.20
0.64
4.56
0.35

0.00
0.89
0.00
0.00

15.05
1.01

12.73

1.40
1.59
1.55
1.94*
1.81*

1.53
1.08
1.06
1.12
2.44*
1.11

1.05
1.|0
1.34

1.60
1.66
1.60
1.44
1.70
1.61
1.69

1.71'
1.67
1.80'
2.30*
1.27
1.67
1.51

0.00
0.00
0.00
0.00
0.00

0.00
0.00
1.54
0.00
0.00
0.00

0.00
0.00
0.00

0.99
0.00
0.00
0.00
4.88
2.33
0.00

0.00
0.00
7.52
5.79
0.44
0.00
0.00

0.87
0.68
1.00
0.20

2.75

0.47
0.50
0.55
0.99
0.00
1.14

1.35
0.82
0.74

0.00
0.00
0.00
0.00
5.09
0.03
0.00

0.00
0.00
0.00
6.29
0.00
0.00
0.00

10.95
13.85
14.43
11.40
30.72

31.56
6.76

11.82
6.99

14.91
12.01

10.93
6.76
6.86

36.50
95.34
56.01
31.09

118.54
33.58
23.55

34.79
19.03
30.39
44.52
18.73
21.69
42.54

678.08
597.95
585.62
621.92

1519.18

1643.84
332.88
676.03
377.40

699.32

843.15
323.97
339.73

3306.16
12295.89
8154.79
4204.11

10928.08
3493.15
2565.75

5297.95
4423.97
5798.63

93.84
4456.85
5597.26
8617.12

61.95
43. 17
40.57
54.56
49.44

52.08
49.22
57.21
53.98

58.21

77.11
47.90
49.51

90.57
128.96
145.59
135.24
92.19

104.o2
108.94

152.29
232.43
190.82

2.11
238.01
258.11
202.55

7.24
11.85
11.85
11.40
30.72

25.46
1.17
1.54
1.76

14.91
2.78

1.32
1.39
4.02

32.04
88.51
49.08
21.73

114.26
29.85
22.38

34.79
17.70
30.39
44.52
9.22

20.19
33.36

93.63
50.46
49.42
54.56
49.44

64.57
284.41
440.07
214.97

251.58

640.35
233.10
84.44

103.19
138.92
166.14
193.51
95.64

117.04
114.62

152.29
249.91
190.82

2.11
483.55
277.23
258.33

Appendix ~ (Continued) 

CO .... ected 
Phaeo- Chloro- Chloro- Chlo .. o- Ash-f .... Chloro- Co .. rected 
phytln Phuo- phyll phyll phyll O .. ganlc Auto- phyll Auto-

. Rive .. Replicate ! phytln ~ £ !. Weight trophic ! t .. ophlc 
Quarter Mile Number mg/m2 Index mg/m2 mg/m2 mg/m2 mg/m2 Index mg/m2 Index 

Mar. 84 527.4 I 5.56 1.40 0.00 0.87 10.95 678.08 61.95 7.24 95.63 
2 2.28 1.59 0.00 0.68 13.85 597.95 43.17 11.85. 50.46 
3 3.20 1.55 0.00 1.00 14.43 585.62 40.57 11.85 49.42 
4 0.00 1.94* 0.00 0.20 11.40 621.92 54.56 11.40 54.56 
5 0.00 1.81· 0.00 2.75 30.72 1519.18 49.44 30.72 49.44 

Ma ... 84 52B.O I 8.03 1.53 0.00 0.47 31.56 1643.84 52.08 25.46 64.57 
2 8.97 1.08 0.00 0.50 6.76 332.88 49.22 1.17 284.41 
3 16.95 1.06 1.54 0.55 11.82 676.03 57.21 1.54 440.07 
4 8.38 1.12 0.00 0.99 6.99 377.40 5:5.98 1.76 214.97 
5 0.00 2.44* 0.00 0.00 14.91 14.91 
6 14.78 I. " 0.00 1.14 12.01 699.52 58.21 2.78 251.58 

CJr 
N 

Mar. 84 529.5 1 15.53 1.05 0.00 1.35 10.93 843.15 77.11 1.32 640.35 '\J 
2 8.65 1.10 0.00 0.82 6.76 323.97 47.90 , .39 233.10 
3 4.32 1.34 0.00 0.74 6.86 339.n 49.51 4.02 84.44 

July 84 496.5 5.44 1.60 0.99 0.00 36.50 3306.16 90.57 32.04 103.19 
2 5.55 1.66 0.00 0.00 95.34 12295.89 128.96 88.51 138.92 
3 7.81 1.60 0.00 0.00 56.01 8154.79 145.59 49.08 166.14 
4 13.20 1.44 0.00 0.00 31.09 4204.11 135.24 21.7'3 193.51 
5 0.64 1.10 4.88 5.09 118.54 10928.08 92.19 114.26 95.64 
6 4.56 1.61 2.33 0.03 33.58 3493.15 100.oi 29.85 117.04 
7 0.35 1.69 0.00 0.00 23.55 2565.75 108.94 22.38 114.62 

July 84 506.6 I 0.00 1.11* 0.00 0.00 34.79 5297.95 152.29 34.79 152.29 
2 0.89 1.67 0.00 0.00 19.03 4423.91 232.43 17.70 249.91 
3 0.00 1.80* 7.52 0.00 30.39 5198.63 190.82 30.59 190.82 
4 0.00 2.30* 5.79 6.29 44.52 93.84 2.11 44.52 2.11 
5 15.05 1.27 0.44 0.00 18.13 4456.85 238.01 9.22 483.55 
6 1.01 1.61 0.00 0.00 21.69 5597.26 258.11 20.19 277.23 
7 12.73 1.51 0.00 0.00 42.54 8611.12 202.55 33.36 258.33 



Appendix 6-C (Continued)

Corrected
Phaeo- ChIoro- Chloro- Chloro- Ash-Free Chloro- Corrected

phytin Phaeo- phyll phyll phyll Organic Auto- phyll Auto-

River Replicate a phytin b c a Weight trophic a trophic

Quarter Mile Number mg/m 2 Index mg/M 2 mg/mr2 mg/Mr2 mg/M 2 Index mg/M 2 Index

July 84 518.0

Sep. 84 496.5

Sep. 84 506.6

Sep. 84 518.0

Sep. 84 527.4

1
2
3
4
5
6
7

2
2

1

2

1
2

3
4
5
6
7

I

2
3
4
5
6
7

0.00
51.02
30.66
0.00

16.50
1.53

18.75

0.40
7.29

21.99
22.82

8.56
113.7

16.28
0.83

32.22
60.17
20.98

26.73
8.43
65.66
0.66
2.98

13.21
13.78

1.89*
1.46
1.47
I .81*
I .57
1.69
1.46

1.68
1.26

1 .26
1.33

I .57
1.02
1.57
1.66
1.30
1.09
1.49

1.36
1.41
1.18
1.67
1.55
1.43
1.19

17.51
18.92

16.60
4.16
3.91
0.57
4.67

1.93
0.00

0.00
1.62

2.74
0.00

0.00
0.00
1.47
2.88
1.91

0.00
0.55
9.76

1.98

1.44
0.78
0.00

15.76
15.95
13.28
10.97
17.43
10.72
11.55

0.78
0.00

0.00
1.48

3.03
9.88
8.75
0.95
3.19
3.49
8.47

5.44
1.61
3.67
1.54
0.00
2.05
0.00

47.29
129.70
80.74
51.82
83.05
79.26
49.36

14.66
9.25

14612.33
18958.22
34657.53
16882.19
93367.81
31256.85
22310.96

3230.14
1967.12

309.00
146.17
429.23
325.80

1124.20
394.34
451.97

220.35
212.72

26.91 3245.89 120.61
34.74 4954.79 142.61

45.52
73.49
86.67
14.82
44.11
45.13
62.21

45.04
17.38
62.97
17.08
12.65
30.30
14.10

5545.21
13605.48
2739.73
4697.26
6839.04
7286.30
8286.30

10700.68
3892.47
5250.00
8071.92
4673.29
7919.86
4410.27

121.83
185.14
31.61

316.87
155.03
161.46
133.20

237.58
223.94
83.37

472.46
369.41
261.37
312.77

47.29
96.56
61.15
51.82
70.81
75.64
37.01

14.04
4.39

12.73
20.19

39.06
3.95

73.74
13.61
23.70
8.34

47.84

27.65
11.85
22.82
16.24
10.53
21.51
5.27

309.00
196.34
566.73
325.80

1318.57
413.24
602.77

229.99
448.19

255.02
245.41

141.96
3444.31

37.16
345.23
288.56
873.74
173.21

386.99
328.47
230.03
497.06
443.65
368.26
837.36

Appendix 6-C (Continued) 

Corrected 
Phaeo- Ch I oro- Chloro- Chloro- Ash-Free Chloro- Corrected 
phyttn Phaeo- phV l1 phVl1 phv ll Organic Auto- phytl Auto-

River Replicate ! phytln k £ ! Weight trophic ! trophic 
Quarter Mile Number mg/m2 Index mg/m2 mg/m2 mg/m2 mg/m2 Index mg/m2 Indel( 

Julv 84 518.0 I 0.00 1.89* 17.51 15.76 47.29 14612.33 309.00 47.29 309.00 
2 51.02 1.46 18.92 15.95 129.70 18958.22 146.17 96.56 196.34 
3 '50.66 1.47 16.60 n.28 80.74 34657.53 429.23 61.15 566.73 
4 0.00 1.81* 4.16 10.97 51.82 16882.19 325.80 51.82 325.80 
5 16.50 1.57 3.91 17.43 83.05 93367.81 1124.20 70.81 1318.57 
6 1.53 1.69 0.57 10.72 79.26 31256.85 394.34 75.64 413.24 
7 18.75 1.46 4.67 11.55 49.36 22310.96 451.97 37.01 602.77 

Sep. 84 496.5 I 0.40 1.68 1.93 0.78 14.66 32'50.14 220.35 14.04 229.99 
2 7.29 1.26 0.00 0.00 9.25 1967.12 212.72 4.39 448.19 

CJ1 
l'V Sep. 84 506.6 21.99 1.26 0.00 0.00 26.91 3245.89 120.61 12.73 255.02 
c:D 2 22.82 1.33 1.62 1.48 34.74 4954.79 142.61 20.19 245.41 

Sep. 84 518.0 I 8.56 1.57 2.74 3.03 45.52 5545.21 121.83 39.06 141.96 
2 113.7 1.02 0.00 9.88 73.49 13605.48 185.14 3.95 3444.31 
3 16.28 1.57 0.00 8.75 86.67 2159.73 31.61 73.74 37.16 
4 0.83 1.66 0.00 0.95 14.82 4697.26 316.87 1l.61 345.23 
5 32.22 I. '50 1.47 3.19 44.11 6839.04 155.03 23.70 288.56 
6 60.17 1.09 2.88 3.49 45.1l 7286.30 161.46 8.34 873.74 
7 20.98 1.49 1.91 8.47 62.21 8286.30 133.20 47.84 173.21 

Sep. 84 527.4 I 26.73 1.36 0.00 5.44 45.04 10100.68 237.58 27.65 386.99 
2 B.43 1.41 0.55 1.61 17.38 3892.47 223.94 11.85 328.47 
3 65.66 1.18 9.76 3.67 62.97 5250.00 .83.37 22.82 230.03 
4 0.66 1.67 1.98 1.54 17.08 8071.92 472.46 16.24 497.06 
5 2.98 1.55 1.44 0.00 12.65 4673.29 369.41 10.53 443.65 
6 13.21 1.43 0.78 2.05 30.30 7919.86 261.37 21.51 368.26 
7 13.78 1.19 0.00 0.00 14.10 4410.27 312.77 5.27 837.36 



Appendix 6-C (Continued)

Corrected
Phaso Chloro- Chloro- Chloro- Ash-Free Chloro- Corrected
phytin Phaeo- phyll phyll phyll Organic Auto- phyll Auto-

River Replicate a phytin h s a Weight trophic a trophic
Quarter Mile Nuimr mg/r 2 Index mg/m 2 mg/r 2 mg/mr2 mg/M 2 Index Mg/m

2 Index

C,'

Sep. 84 528.0

Dec. 84 496.5

Dec. 84 506.6

Dec. 84 527.4

Dec. 84 528.0

1
2
3
4
5
6
7

2
2

1

2

1
2

3
4
5
6
7

1

2
3
4
5

5.18
9.96

6.36
15.32
7.55
9.92
8.16

17.07
64.87

50.61
50.78

18.51
41.64
41.54
32.49
64.67
70.01
68.50

46.27
83.68
158.5
85.60
58.94

1.21
1.15
1.38
1.25
1.22
1.11
1.04

1.47
1.24

1.34
1.33

1.58
1.51
1.51
1.56
1.46
i .39
I .41

1.28
1.40
1.28
1.21
1.28

0.00
0.16

2.11
1.19
0.00
0.35
0.26

0.53
0.00

0.00
0.00

17.00
20.81
27.37
21.96
27.84
21.03
22.43

8.75
23.17
46.44
13.84
19.01

0.00
1.39

1.35
2.36
i.73
0.85
0.50

7.25
10.91

I 1.02
9.89

7.17
9.52

14.93
7.11

16.04
7.46

17.12

9.50
14.56
9.15
5.45
8.10

45.83 3460.96
75.65 5451.37

80.07 5205.48
77.45 5588.36

101.76
142.70
139.98
151.67
166.58
134.97
139.05

59.82
166.87
204.76
88.70
74.08

5.47 6912.33 1264.47
8.79 6026.71 685.91

11.45 2716.44 237.24
17.89 6208.22 347.09
8.25 5006.16 606.61
7.84 6408.22 817.33
5.41 4633.56 855.96

7846.58
8147.26

14082.19
8219.18

13548.63
20555.48
8830.14

21369.18
16071.23
17595.89
20052.05
19945.89

75.52
72.06

65.01
72.16

77.11
57.09

100.60
54.19
81.33

152.30
63.50

357.24
96.31
85.93

226.07
269.24

2.19
2.63

7.46
8.34
3.51
1.76
0.44

34.23
34.67

47.40
44.77

88.51
114.66
112.65
128.75
124.72
90.52
95.55

31.18
113.46
107.62
36.21
38.22

3149.81
2288.55

364.07
744.46

1425.76
3650.12

10557.1

101.10
157.22

109.82
124.83

88.65
71.05

125.01
63.84

108.63
227.07
92.41

685.34
141.65
163.50
553.78
521.85

Appendix 6~ (Continued) 

Corrected 
Phaeo- Chloro- Chloro- ·Chloro- Ash-free Chloro- Corrected 
phytln Phoeo- phVl1 phVl1 phyll Organic Auto- phVII Auto-

River Replicate ! phytln ~ ~ !. Weight trophic ! trophic 
Quarter Mi Ie Number mg/m2 Index mg/m2 mg/m2 mg/m2 mg/m2 Index mg/m2 Index 

Sep. 84 528.0 I 5.18 1.21 0.00 0.00 5.47 6912.33 1264.47 2.19 3149.81 
2 9.96 1.15 0.16 1.39 8.79 6026.71 685.91 2.63 2288.55 
3 6.36 1.38 2.11 1.35 11.45 2716.44 237.24 7.46 364.07 ., 15.32 1.25 1.19 2.36 17.89 6208.22 347.09 8.34 744.46 
5 7.55 1.22 0.00 I. 73 8.25 5006.16 606.61 3.51 1425.76 
6 9.92 1.11 0.35 0.85 7.84 6408.22 817.33 1.76 3650.12 
7 8.16 1.04 0.26 0.50 5.41 4633.56 855.96 0.44 10551.1 

Dec. 84 496.5 I 17.07 1.47 0.53 7.~ 45.83 3460.96 75.52 34.23 101.10 
2 64.87 1.24 0.00 10.91 75.65 5451.37 72.06 34.67 157.22 

U1 
l\) 

Dec. 84 506.6 I 50.61 1.14 0.00 11.02 80.07 5205.48 65.01 47.40 109.82 
~ 

2 50.78 1.33 0.00 9.89 77.45 5588.36 12.16 44.77 124.83 

Dec. 84 527.4 I 18.51 1.58 17.00 7.17 101.76 7846.58 77.1/ 88.51 88.65 
2 41.64 1.51 20.81 9.52 142.70 8147.26 57.09 114.66 71.05 
3 41.54 1.51 27.37 14.93 139.98 14082.19 100.60 112.65 125.01 
4 32.49 1.56 21.96 7.11 151.67 8219.18 54.19 128.75 63.84 
5 64.67 1.46 27.84 16.04 166.58 13548.63 81.33 124.72 108.63 
6 70.01 1.39 21.03 7.46 834.97 20555.48 152.30 90.52 227.07 
7 68.50 1.41 22.43 17.12 139.05 8830.14 63.50 95.55 92.41 

Dec. 84 528.0 I 46.27 1.28 8.75 9.50 59.82 21369. IS 357.24 31.18 685.34 
2 83.68 1.40 23.17 14.56 166.87 16071.23 96.31 113.46 141.65 
3 15S.5 1.28 46.44 9.15 204.76 17595.89 85.93 107.62 163.50 
4 85.60 1.21 13.84 5.45 88.70 20052.05 226.07 36.21 553.78 
5 58.94 1.28 19.01 8.10 74.08 19945.89 269.24 38.22 521.85 



Appendix 6-C (Continued)

Corrected
Phaee- Chloro- Chloro- Chloro- Ash-Free Chloro- Corrected
phytin Phaeo- phyll phyll phyll Organic Auto- phyll Auto-

River Replicate a phytin b c a Weight trophIc a trophic
Quarter mile Number mg/r 2 Index mg/mr2 mg/m 2 mg/r 2 mg/mr2 Index mWg/m2 Index.

0

Dec. 84 529.5

Feb. 85 496.5

Feb. 85 506.6

Feb. 85 528.0

Feb. 85 529.5

May 85 496.5

2
3

4
5
6
7

1
2

I
2

3
4
5
6
7

1
2

1
2

41.26
97.06
106.1
68.50
89.82
101.4
99.68

0.00

18.84
3.38

7.78
15.97
3.20
1.29
1.03
5.33
6.23

0.86
4.15

22.05
1.45

1.38
1.41
1.33
1.38
1.40
1.36
1.39

1.77*

1.03
1.16

1.11
1.06
1.22
1.35
1.55
I.11
1.12

1.41
1.02

1.37
1.66

10.45
40.77
26.26
15.84
31.63
19.88
20.43

0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00

5.32
14.62
8.76

10.85
14.66
14.54
15.35

0.00

0.78
0.20

0.56
1.22
0.24
0.00
0.03
0.12
0.29

0.46
0.40

0.00
0.00

73.97
199.98
160.77
125.02
177.48
169.79
191.66

22.22

12.53
3.17

6.21
11.27
3.52
2.20
4.55
4.38
5.16

1.81
2.69

6293.15
17769.18
17321.92
10271.92
11925.34
17180.14
14375.34

1878.08

430.82
1035.62

557.53
828.77
215.75
311.64
319.18
524.66

206.16
167.12

85.08
88.85

107.74
82.16
67.19

101.18
75.00

84.52

34.39
326.53

89.73
73.51
61.30

141.59
70.11

119.69

114.04
62.11

47.84
138.80
94.55
81.47

120.70
105.61
127.74

22.22

0.88
1.02

1.39
1.39
1.46
1.32
3.73
1.02
1.24

1.24
0.15

131.54
128.02
183.21
126.08
98.80

162.67
112.54

84.52

490.79
1011.24

401.14
596.29
147.47
236.68
85.55

512.31

165.79
1142.32

38.75 8255.48 213.02
25.55 5714.38 223.68

24.14 341.99
23.34 244.88

Appendix 6-C (Continued) 

Corrected 
Phaeo- Chiaro- Chiaro- Chlaro- Ash-Free Chiaro- Corrected 
phytln Phaeo- phyll phyll phyll Organic Auto- phyll Auto-

River Rep! lcate a phytln b £ ! Weight trophic ! trophic 
Quarter "lie NlMbtr rriim2 Index mg/m2 mg/m2 mg/m2 mg/m2 Index mg/m2 Index. 

Dec. 84 529.5 1 41.26 1.38 10.45 5.32 73.97 6293.15 85.08 47.84 131.54 
2 97.06 1.41 40.77 14.62 199.98 17769.18 88.85 138.80 128.02 
3 106.1 1.33 26.26 8.76 160.77 17321.92 107.74 94.55 183.21 
4 68.50 1.38 15.84 10.85 125.02 10271.92 82.16 81.47 126.08 
5 89.82 1.40 31.63 14.66 177.48 11925.34 61.19 120.70 98.80 
6 101.4 1.36 19.88 14.54 169.79 17180.14 101.18 105.61 162.67 
7 99.68 1.39 20.43 15.35 191.66 14375.34 75.00 127.74 112.54 

Feb. 85 496.5 0.00 I. 77. 0.00 0.00 22.22 1878.08 84.52 22.22 84.52 
(Jl 

C- Feb. 85 506.6 I 18.84 1.03 0.00 0.78 12.53 430.82 34.39 0.88 490.79 
0 2 3.38 1.16 0.00 0.20 3.17 1035.62 326.53 1.02 1011.24 

Feb. 85 528.0 I 7.78 1.11 0.00 0.56 6.21 557.53 89.73 1.39 401.14 
2 15.97 1.06 0.00 1.22 11.27 828.77 73.51 1.39 596.29 
3 3.20 1.22 0.00 0.24 3.52 215.75 61.30 1.46 147.47 
4 1.29 1.35 0.00 0.00 2.20 311.64 141.59 1.32 236.68 
5 1.03 1.55 0.00 0.03 4.55 319.18 70.11 3.73 85.55 
6 5.33 1.11 0.00 0.12 4.38 524.66 119.69 1.02 512.31 
7 6.23 1.12 0.00 0.29 5.16 1.24 

Feb. 85 529.5 I 0.86 1.41 0.00 0.46 1.81 206.16 114.04 1.24 165.79 
2 4.15 1.02 0.00 0.40 2.69 167.12 62.11 0.15 1142.32 

Mey 85 496.5 I 22.05 1.37 0.00 0.00 38.75 8255.48 213.02 24.14 341.99 
2 1.45 1.66 0.00 0.00 25.55 5714.38 223.68 23.34 244.88 



Appendix 6-C (Continued)

Corrected
Phaeo- Chloro- Chioro- Chloro- Ash-Free Chloro- Corrected
phVtln Phaeo- phyll phyil phyli Organic Auto- phylI Auto-

River Replicate a phytin b S a Weight trophic a trophic
Quarter ille Ntumber mg/m 2 Index mg/M 2 mg/rn mg/ma mg/m 2 Index mg/mr Index

May 85 506.6

may 85 518.0

C

I
2
3
4
5
6
7

1

2
3
4
5
6
7

1

2
3
4
5
6
7

i

2
3
4
5
6
7

0.00
2.90
5.79
0.72

31.62
30.17
2.74

36.29
42.81
35.08
79.18
40.72
28.08
46.43

22.95
16.02
17.64
15.27
0.48

39.76
3.99

13.39
30.20
36.12
44.86
4.70

23.31
60.79

1.80*
1.66

1.50
1.68
1.40
1.40
1.66

1.41
1.20
1.44
1.24
1.47
1.46
1.45

1.29
1.41

1.49
1.46
1.68
0.93
1.58

1.47
1.33
1.06
1.25
1.59
1.33
1.08

0.00
0.00
0.00
0.00
1.10
0.00
0.00

12.87
9.62

17.15
15.30
25.84
15.55
19.82

3.09
1.81
2.37
3.48
1.64
3.69
1.13

3.34
8.73
6.06

11.90
0.65
3.01
7.31

0.00
1.17

0.00
0.00
1.20
3.97
0.00

0.92
0.00
3.52
6.26
3.91
4.21
8.00

4.01
5.10

10.69
6.73
4.16
7.20
5.12

II .31
15.19
II .32
14.88
4.09

12.74
13.00

28.83
50.37

18.86
33.29
61.80
60.52
52.78

72.92
42.93
81.85
88.83

107.99
72.68

113.57

31.04
32.81
54.65
39.04
16.52
20.26
21.42

36.93
44.91
25.09
51.00
30.10
35.25
45.05

4100.68
6756.85

3489.73
4220.55
6752.74
6930.14
6258.90

28833.56
29279.45
32579.45
25983.56
19228.77
26264.38
22295.89

3010.27
7252.74

12467.12
11450.00
13446.58
10300.00
8177.40

18217.12
20409.59
21543.84
19420.55
16582.19
18647.26
18953.42

142.22
134.15
184.99
126.80
109.27
114.51
118.59

395.40
682.03
398.06
292.50
178.06
361.39
196.33

96.99
221.05
228.14
293.29
814.07
508.33
381.72

493.23
454.44
858.52
374.93
550.91
528.93
420.74

28.83
46.67

14.48
31.38
41.04
40.23
49.08

49.89
16.90
59.54
40.23
82.08
54.72
83.68

16.68
22.38
42.57
28.97
15.80

18.43

28.09
26.33
3.51

24.58
26.33
20.63
8.34

142.22
144.78

240.94
134.49
164.55
172.25
127.5 1

577.96
1732.74
547.14
645.83
234.28
480.01
266.43

180.49
324.01
.292.84
395.27
851.02

443.60

648.53
775.02

6135.69
790.14
629.68
903.96

2272.82

may 85 527.4

may 85 528.0

Appendix 6-C (Continued) 

Corrected 
Phaeo- Chloro- Chiaro- Chi oro- Ash-Free Chloro- Corrected 
phytin Pha80- phyll phyll phVl1 Organic Auto- phyll Auto-

River Repl ica+e ! phytln b ~ a Weight trophic ! trophic 
Quarter Mile Nl.IIIber mg/m2 Index mg/m2 mg/m2 m9/m2 mg/m2 . Index mg/m2 Index 

MaV 85 506.6 I 0.00 1.80* 0.00 0.00 28.8:5 4100.68 142.22 28.83 142.22 
2 2.90 1.66 0.00 1.17 50.37 6756.85 134.15 46.67 144.78 
3 5.79 1.50 0.00 0.00 IS.86 l489.73 184.99 14.48 240.94 
4 0.72 1.68 0.00 0.00 33.29 4220.55 126.80 :51.38 1J4.49 
5 31.62 1.40 1.10 1.20 61.80 6752.74 109.27 41.04 164.55 
6 30.17 1.40 0.00 3.97 60.52 69:50.14 114.51 4O.n 172.25 
7 2.74 1.66 0.00 0.00 52.78 6258.90 IIS.59 49.08 121.51 

May 85 51S.0 36.29 1.41 12.87 0.92 72.92 28833.56 395.40 49.89 577.96 

U1 
2 42.SI 1.20 9.62 0.00 42.93 29279.45 682.03 16.90 1752.74 

c. 3 35.08 1.44 17.15 3.52 SI.85 32579.45 398.06 59.54 547.14 
!-4 4 79.18 1.24 15.:50 6.26 88.83 2598:5.56 292.50 40.2:5 645.S3 

5 40.72 1.47 25.84 3.91 107.99 19228.77 178.06 82.08 U4.28 
6 2S.08 1.46 15.55 4.21 12.68 26264.38 361.39 54.72 480.01 
7 46.43 1.45 19.82 8.00 113.51 22295.89 196.33 83.68 266.43 

MaV 85 527.4 I 22.95 1.29 3.09 4.01 31.04 3010.21 96.99 16.68 180.49 
2 16.02 1.41 1.81 5.10 32.81 7252.74 221.05 22.38 324.01 
:5 17.64 1.49 2.37 10.69 54.65 12467.12 228.14 42.57 ·292.84 
4 15.27 1.46 3.49 6.73 39.04 11450.00 293.29 28.97 395.27 
5 0.49 1.68 1.64 4.16 16.52 13446.58 814.07 15.80 851.02 
6 39.76 0.93 3.69 7.20 20.26 10300.00 508.33 
7 3.99 1.58 1.13 5.12 21.42 8177.40 381.72 18.43 443.60 

May 85 529.0 11.39 1.47 3.34 11.31 36.93 18217.12 493.23 28.09 648.53 
2 30.20 I. 33 8.73 15.19 44.91 20409.59 454.44 26.33 775.02 
3 36.12 1.06 6.06 11.32 25.09 21543.84 858.52 3.51 6135.69 
4 44.86 1.25 11.90 14.88 51.80 19420.55 374.93 24.58 790.14 
5 4.70 1.59 0.65 4.09 30.10 16582.19 550.91 26.:n 629.68 
6 23.'1 I. 33 3.01 12.74 35.25 18647.26 528.93 20.63 903.96 
7 60.79 1.08 7.31 13.00 45.05 18953.42 420.74 8.34 2272.82 



Appendix 6-C (Continued)

Corrected
Phaeo- Chloro- Chloro- Chloro- Ash-Free Chloro- Corrected
phytin Phaeo- phylI phyll phyll Organic Auto- phyll Auto-

River Replicate a phytin b c a Weight trophlc a trophlc
Quarter Mile1 Number mg/m 2 Index mg/m 2 fg/m2 mg/m 2 Mg/M 2 Index mg/M 2 Index

may 85 529.5

Aug. 85 496.5

Aug. 85 506.6

c.

Aug. 85 518.0

2
2

1

2

1
2

3
4
5
6

I

2
3
4
5
6
7

1

2
3
45

6
7

11.19
20.80

2.33
9.13

0.00
0.53
0.00
2.73
1.64
0.45

8.43
3.60
2.68
0.00
0.26
6.52
1.52

40.55
3.60

33.01
8.78

25.63
0.00
0.00

1.51
1.41

1.56
1.42

2.08*
1.42
1.71*
1.16
1.17
1.31

1.45
1.66
1.63

*.74'

.68
1.21
1.56

1.36
1.62
1.25
1.50
1.48
1.82'
1.72'

1.38
0.41

2.28
4.92

0.00
0.19
0.25
0.69
0.44
0.10

3.65
11.32
3.28
0.52
1.80
0.85
0.65

4.18
3.43
2.98
0.64
5.39
3.21
6.42

6.68
4.44

0.57
0.08

0.00
0.14
0.08
0.18
0.19
0.14

1.41
2.06
1.99
0.66
1.58
0.52
0.50

8.15
2.82
4.77
1.27
7.09
2.57
7.01

5.08
1.14
1.26
2.45
1.50
0.65

20.33
60.06
25.04
5.39
8.66
6.87
6.95

68.98
31.96
38.54
28.07
72.09
31.79
95.01

8098.63
9568.49
3505.48
5250.68

6456.16

1730.82
8818.49
7582.88
5226.71
2827.40
7408.22

10539.73

207.53
260.27
272.60
330.82
252.74
953.42

9330.14

1595.16
8392.00
2778.56
2147.15

9983.05

85.13
146.84
302.78
969.46
326.59

1078.66
1517.42

38.08 7739.04
42.68 4657.53

203.24
109.13

11.26 6418.49 570.14
19.31 1954.79 101.22

30.28
28.97

9.66
13.61

5.08
0.80
1.26
0.80
0.51
0.37

14.92
56.62
22.82
5.39
8.34
2.85
5.85

43.01
28.97
18.00
21.95
54.86
31.79

95.01

255.55
160.78

664.72
143.67

595. 16
11891.4
2778.56
6525.37

17651.7

115.99
155.75
332.25
969.46
339.05

2596.75
1801.03

Aug. 85 527.4 3.01
8.14
7.07

11.79
3.51

29.99
98.20

4.82
8.98

15.15
15.07
4.61

29.99
98.20

Appendix 6-C (Continued) 

Corrected 
Ph~ Chloro- Chloro- Chloro- Ash-f .... Chi oro- Corrected 
phytin Phaeo- phyll phyll phyll Organic Auto- phyll Auto-

River Repl icate !. phytln ~ £ !. Weight trophic !. tropfllc 
Quarter Mile Nllftber mg/m2 Index mg/m2 mg/1II2 mg/m2 mg/m2 Index mg/m2 Index 

May 85 529.5 I 11.19 1.51 1.38 6.68 38.08 7759.04 205.24 30.28 255.55 
2 20.80 1.41 0.41 4.44 42.68 4657.53 109.13 28.97 160.78 

Aug. 85 496.5 I 2.33 1.56 2.28 0.57 11.26 6418.49 570.14 9.66 664.n 
2 9.13 1.42 4.92 0.08 19.31 1954.79 101.22 13.61 143.67 

Aug. 85 506.6 1 0.00 2.08* 0.00 0.00 5.08 8098.63 1595.16 5.08 1595.16 
2 0.53 1.42 0.19 0.14 1.14 9568.49 8392.00 0.80 11891.4 
3 0.00 1.71* 0.25 0.08 1.26 3505.48 2778.56 1.26 2778.56 
4 2.73 1.16 0.69 0.18 2.45 5250.68 2147.15 0.80 6525.37 

Ul 5 1.64 1.17 0.44 0.19 1.50 0.51 c. 6 0.45 1.31 0.10 0.14 0.65 6456.16 9983.05 0.37 17651.7 ~ 

l 

Aug. 85 518.0 I B.43 1.45 3.65 1.41 20.33 I 730.B2 85.13 14.92 115.99 
2 1.60 1.66 11.32 2.06 60.06 8818.49 146.84 56.62 155.75 
3 2.68 1.63 3.28 1.99 25.04 7582.88 302.78 22.82 332.25 
4 0.00 1.74· 0.52 0.66 5.39 5226.71 969.46 5.39 969.46 
5 0.26 1.68 1.80 , .58 8.66 2827.40 326.59 8.34 339.05 
6 6.52 1.21 0.85 0.52 6.87 7408.22 1078.66 2.85 2596.75 
1 1.52 1.56 0.65 0.50 6.95 10539.73 1517.42 5.85 1801.03 

Aug. 85 527.4 I 40.51) 1.36 4.18 8.15 68.98 207.53 3.01 43.01 4.82 
2 1.60 1.62 3.43 2.82 31.96 260.27 8.14 28.97 8.98 
3 33.01 1.25 2.98 4.71 38.54 212.60 7.07 IB.OO 15.15 
4 B.78 1.50 0.64 1.21 28.07 330.82 11.79 21.95 15.07 
5 25.63 1.48 5.39 7.09 72.09 252.74 3.51 54.86 4.61 
6 0.00 1.82* 3.21 2.51 31.19 953.42 29.99 31.79 29.99 
7 0.00 1.72* 6.42 7.01 95.01 9330.14 98.20 95.01 98.20 



Appendix 6-C (Continued)

Corrected
Phaeo- Chloro- Chloro- Chloro- Ash-Free Ch Ioro- Corrected
phytin Phaeo- phyll phylI phyll Organic Auto- phyll Auto-

River Replicate a phytin b c a Weight trophic a trophic
Quarter Mile Number mg/m 2 Index mg/mr2 mg/m2 mg/m 2 mg/M 2 Index mg/m2 Index

Aug. 85 528.0

Nov. 85 496.5

Nov. 85 506.6

28.88
13.83
0.00
3.82

17.69
90.98
55.30

0.61
13.80
I1.10
11.58
0.97

11.77
0.00

3.14
14.08
0.97

14.24
0.97

14.16
0.00

4.83
37.09

1.36
1.48

1.72*

1.58
1.46
1.18
1.28

1.67
1.05
1.33
1.15
1.67
1.05
1.77*

1.56
1.31
1.67
1.35
1.65
1.52
1.89*

9.81
2.56

1.64
0.75
3.64
0.90
8.16

2.26
1.43
3.19
1.96
5.86
0.54
1.72

4.05
4.20
5.92
1.77
1.44
5.62
0.76

18.94
1.33

3.54
4.82

3.29
1.95
4.46

10.66
8.59

0.00
0.81
0.00
0.56
0.00
0.71
0.00

0.00
0.00
0.00
0.00
0.00
2.25
0.00

48.72
40.07

30.22
20.93
45.99
88.15
71.29

12.96
9.29

17.01
10.25
20.18
8.05

14.13

14.15
19.98
26.03
23.59
14.69
50.77
6.70

5228.77
1782.19
393.15
622.60

5880.82
4059.59
292.47

1107.53
1061.64
1610.27
1012.33
1968.49
854.11
903.42

983.56
1136.30
2225.34
1691.78
1062.33
3422.60
712.33

107.33
44.48
13.01
29.75

127.86
46.05

4.10

85.44
114.29
94.64
98.75
97.52

106.15
63.93

69.51
56.87
85.50
71.70
72.29
67.41

106.26

54.34
51.78

30.72
30.72

30.22
18.00
34.23
31.60
36.87

12.29
0.95

10.09
3.22

19.31
0.88

14.13

12.07
11.27
24.94
14.48
13.68
41.04
6.70

113.46
71.61

170.19
58.01

13.01
34.60

171.78
128.46

7.93

90.12
1116.39

159.52
314.52
101.93
973.00
63.93

81.49
100.87
89.21

116.80
77.66
83.40
106.26

Nov. 85 518.0 2
2

1.67
1.46

7.98
8.41

119.14 6473.97
96.77 5010.27

57.06
69.96

Appendix 6-C (Con~inu8d) 

Corrected 
Phaeo- Chloro- Chloro- Chloro- Ash-Free Chloro- Corrected 
phytln Phaeo- phyll phyll phyll Organic Auto- phyll Auto-

River Replicate ! phytln ~ ~ ! Weight trophic a trophic 
Quarter Mile Number mg/m2 Index mg/m2 mg/m2 mg/m2 mg/m2 Index miim2 Index 

Aug. 85 528.0 I 28.88 1.36 9.81 l.54 48.72 5228.71 107.33 1O.72 170.19 
2 Il.83 1.48 2.56 4.82 40.07 1782.19 44.48 1O.72 58.01 
3 0.00 1.72· 1.64 3.29 30.22 393.15 13.01 30.22 13.01 
4 3.82 1.58 0.75 1.95 20.93 622.60 29.75 18.00 34.60 
5 17.69 1.46 3.64 4.46 45.99 5880.82 127.86 34.23 171.78 
6 90.98 1.18 0.90 10.66 88.15 4059.59 46.05 11.60 128.46 
7 55.30 1.28 8.16 8.59 71.29 292.47 4.10 36.87 7.93 

Nov. 85 496.5 I 0.61 1.67 2.26 0.00 12.96 1107.53 85.44 12.29 90.12 
2 13.80 1.05 1.43 0.81 9.29 1061.64 114.29 0.95 1116.39 

:'1 3 11.10 1.33 3.19 0.00 17.01 1610.27 94.64 10.09 159.52 ... 
4 11.58 1.15 1.96 0.56 10.25 1012.33 98.75 3.22 314.52 
5 0.97 1.67 5.86 0.00 20.18 1968.49 97.52 19.31 101.93 
6 11.77 1.05 0.54 0.71 8.05 854.11 106.15 0.88 973.00 
7 0.00 1.77· 1.72 0.00 14.13 903.42 63.93 14.13 63.93 

Nov. 85 506.6 I 3.14 1.56 4.05 0.00 14.15 983.56 69.51 12.07 81.49 
2 14.08 1.31 4.20 0.00 19.98 1136.30 56.87 11.27 100.87 
3 0.97 1.67 5.92 0.00 26.0l 2225.34 85.50 24.94 89.21 
4 14.24 1.35 1.77 0.00 23.59 1691.78 71.70 14.48 116.80 
5 0.97 1.65 1.44 0.00 14.69 1062.33 72.29 13.68 77.66 
6 14.16 1.52 5.62 2.25 50.77 3422.60 67.41 41.04 83.40 
7 0.00 I.P 0.76 0.00 6.70 112.33 106.26 6.10 106.26 

Nov. 85 518.0 4.83 1.67 18.94 7.98 119.14 6473.97 54.34 113.46 57.06 
2 n.09 1.46 I.l3 8.41 96.71 5010.27 51.78 71.61 69.96 



Appendix 6-C (Continued)

Corrected
Phaeo- Chloro- Chioro- Chloro-- Ash-Free Chloro- Corrected
phytin Phaeo- phyll phyll phyll Organic Auto- phyll Auto-

River Replicate a phytin b c a Weight trophic a trophic
Quarter Mile Number Wmg/r

2  Index mg/m2 mg/m 2  mg/rn2  mg/rM2  Index mg/r 2  Index

Nov. 85 527.4 I 15.39 1.56 10.65 0.00 72.26 3430282.88 47469.77 61.36 55908.6
2 0.00 1.72e 3.99 2.94 63.96 4069.18 63.62 63.96 63.62

3 41.76 1.37 5.34 2.93 73.48 4737.67 64.47 46.67 101.51

4 18.59 1.42 5.71 0.00 40.14 2821.92 70.30 28.16 100.20
5 2.90 1.67 6.39 4.53 67.19 4828.77 71.86 63.57 75.96

6 36.61 1.44 10.61 3.37 85.79 8050.68 93.84 61.96 129.94
7 0.00 1.840 8.88 1.22 70.13 4424.66 63.09 70.13 63.09

Nov. 85 528.0 I 22.85 1.35 3.44 2.94 37.87 2647.95 69.93 23.34 113.47
2 17.46 1.53 14.60 1.12 67.97 4623.29 68.02 56.33 82.08
3 15.29 1.38 7.48 0.00 27.98 1473.97 52.67 18.51 79.64
4 82.48 1.04 8.48 2.03 54.68 10945.21 200.16 4.83 2267.05
5 11.43 1.62 14.71 3.96 96.82 7967.12 82.29 87.71 90.84

6 11.10 1.63 5.42 13.15 108.09 5711.64 52.84 98.17 58.18
7 11.43 1.61 16.93 4.30 90.79 6000.00 66.08 82.08 73.10

Nov. 85 529.5 I 52.46 1.45 20.82 5.93 125.5.5 11718.49 93.34 91.73 127.75
2 62.26 1.48 40.62 0.35 172.65 12140.41 70.32 132.77 91.44

*This value is beyond the theoretical limit of 1.70 for phaeophytin indices.

CW
C.

Appendix 6-C (Continued) 

Corrected 
Pheeo- Chloro- Chloro- Chloro- Ash-Free Ch I oro- Corrected 
phytin Pheeo- phyll phyll phyll Organic Auto- phyll Auto-

River Replicate ~ phytln ~ £ ~ Weight trophic ! trophic 
Quarter Mile Number mg/m2 Index mg/m2 mg/m2 mg/m2 mg/m2 Index mg/m2 Index 

Nov. 85 527.4 I 15.39 1.56 10.65 0.00 72.26 3430282.88 47469.77 61.36 55908.6 
2 0.00 1.72* 3.99 2.94 63.96 4069.18 63.62 63.96 6l.62 
3 41.76 1.37 5.34 2.93 73.48 4737.67 64.47 46.67 101.51 
4 18.59 1.42 5.71 0.00 40.14 2821.92 70.30 28.16 100.20 
5 2.90 1.67 6.39 4.53 67.19 4828.77 71.86 63.57 75.96 
6 36.61 1.44 10.61 3.l7 85.79 8050.68 91.84 61.96 129.94 
7 0.00 , .84· 8.88 1.22 70.11 4424.66 63.09 70. " 63.09 

Nov. 85 528.0 1 22.85 1.35 3.44 2.94 37.87 2647.95 69.93 2l.34 111.47 
U" 2 17.46 1.53 14.60 1.12 67.97 4621.29 68.02 56.31 82.08 
c. 3 15.29 , .38 7.48 0.00 27.98 1473.97 52.67 18.51 79.64 ... 

4 82.48 1.04 8.48 2.03 54.68 10945.21 200.16 4.83 2267.05 
5 11.41 1.62 14.71 3.96 96.82 7967.12 82.29 87.71 90.84 
6 11.10 1.61 5.42 13.15 108.09 5711.64 52.84 98.17 58.18 
7 11.41 1.61 16.93 4.30 90.79 6000.00 66.08 82.08 n.lo 

Nov. 85 529.5 I 52.46 1.45 20.82 5.9l 125.55 11718.49 93.34 91.73 127.75 
2 62.26 1.48 40.62 0.35 172.65 12140.41 70.32 132.77 91.44 

• This value Is beyond the theoretical I imit of 1.70 for phaeophytin Indices • 
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Appendix 6-D. Statistical Sumnmary of Periphyton Chlorophyll /Biomass Analyses, Watts Bar Nuclear
Plant Preoperational Monitoring (1976-1985), Chickamauga Reservoir.

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.'
Mile Deviation Value Value Of Mean

May 76 506.6 PAM2 2  8 23.98 20.95 8.60 74.77 7.41 87.36
PI3  8 1.47 0.13 1.16 1.58 0.05 8.71
CBM2 4  8 2.72 1.55 0.00 4.20 0.55 S6.94
CCM2s 8 8.01 1.18 6.26 9.91 0.42 14.71
CAN26 8 57.52 7.68 49.58 68.69 2.71 13.35
AFOW' 8 5278.08 598.42 4623.29 6458.22 211.57 11.34
AIG 8 92.09 5.12 82.61 96.92 1.81 5.56
CCAN29 8 41.61 9.00 22.59 53.55 3.18 21.63
CAIo 0  8 137.12 60.66 102.06 285.95 21.45 44.24

May 76 518.0 PAR2 8 28.42 4.07 21.55 33.44 1.44 14.33
PI 8 1.43 0.02 1.40 1.46 0.01 1.42

C CBM2 8 9.14 1.40 7.12 11.76 0.49 15.27
CCM2 8 7.22 0.78 6.23 8.61 0.28 10.80
CAN2 8 64.39 7.14 54.88 79.33 2.52 11.09
AFOW 8 5699.49 601.80 4800.68 6311.64 212.77 10.56
Al 8 88.91 8.84 77.91 98.47 3.12 9.94
CCAM2 8 46.08 5.22 40.82 57.50 1.85 11.33
CAI 8 124.31 13.35 108.30 142.09 4.72 10.74

May 76 527.0 PAM2 8 28.71 28.59 2.20 63.95 10.11 99.60
PI 8 1.46 0.11 1.27 1.58 0.04 7.72
CBM2 8 6.33 6.98 0.00 18.02 2.47 110.17
CCM2 8 7.01 5.99 1.36 14.88 2.12 85.54
CAM2 8 54.02 46.11 10.31 106.11 16.30 85.34
AVOW 8 5637.07 4883.73 983.56 11154.11 1726.66 86.64
AI 8 101.30 13.90 82.75 122.19 4.91 13.72
CCAM2 8 35.72 29.48 8.49 72.97 10.42 82.53
CAI 8 143.20 41.59 95.80 224.95 14.70 29.04

Appendix 6-D. Statistical Summary of Periphyton Chlorophyll/Biomass Analyses, Watts Bar Nuclear 
Plant Preoperational ftonitoring (1976-1985), Chickamauga Reservoir. 

Quarter River N Kean Standard Kinimum Kaximum Std. Error C.V.l. 
Rile Deviation Value Value Of "ean 

Hay 76 506.6 PAJf22 8 23.98 20.95 8.60 74.77 7.41 87.36 
Pta 8 1.47 0.13 1.16 1.58 0.05 8.71 
CBR2· 8 2.72 1.55 0.00 4.20 0.55 56.94 
CCH2 5 8 8.01 1.18 6.26 9.91 0.42 14.71 
CAJl2 6 8 57.52 7.68 49.58 68.69 2.71 13.35 
APOW7 8 5278.08 598.42 4623.29 6458.22 211.57 11.34 
Ala 8 92.09 5.12 82.61 96.92 1.81 5.56 
CCAJl29 8 41.61 9.00 22.59 53.55 3.18 21.63 
CApo 8 137.12 60.66 102.06 285.95 21.45 44.24 

Hay 76 518.0 PAJl2 8 28.42 4.07 21.55 33.44 1.44 14.33 
Cl' PI 8 1.43 0.02 1.40 1.46 0.01 1.42 
c CBK2 8 9.14 1.40 7.12 11,76 0.49 15.27 
CO) 

CCH2 8 7.22 0.78 6.23 8.61 0.28 10.80 
CA112 8 64.39 7.14 54.88 79.33 2.52 11.09 
APOW 8 5699.49 601.80 4800.68 6311.64 212.17 10.56 
AI 8 88.91 8.84 77 .91 98.47 3.12 9.94 
CCAK2 8 46.08 5.22 40.82 57.50 1.85 11.33 
CAl 8 124.31 13.35 108.30 142.09 4.72 10.74 

Kay 76 527.0 PAK2 8 28.71 28.59 2.20 63.95 10.11 99.60 
PI 8 1.46 0.11 1.27 1.58 0.04 7.72 
CBK2 8 6.33 6.98 0.00 18.02 2.47 110.17 
CCK2 8 7.01 5.99 1.36 14.88 2.12 85.54 
CAK2 8 54.02 46.11 10.31 106.11 16.30 85.34 
MOW 8 5637.07 4883.73 983.56 11154.11 1726.66 86.64 
AI 8 101.30 13.90 82.75 122.19 4.91 13.72 
CCAK2 8 35.72 29.48 8.49 72.97 10.42 82.53 
CAl 8 143.20 41.59 95.80 224.95 14.70 29.04 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.]
Mile Deviation Value Value Of Mean

May 76 528.0 PAM2 8 31.29 9.76 21.24 52.68 3.45 31.20
PI 8 1.45 0.03 1.38 1.49 0.01 2.33
CBM2 8 8.96 3.18 5.31 12.65 1.12 35.51
CCM2 8 11.96 1.95 9.07 14.13 0.69 16.27
CAM2 8 76.59 13.13 58.88 95.96 4.64 17.14
AFOW 8 7919.01 929.84 6747.26 9139.04 328.75 11.74
AI 8 104.53 10.07 93.27 118.80 3.56 9.63
CCAM2 8 56.20 8.54 44.74 67.76 3.02 15.20
CAI 8 142.27 15.40 119.89 166.50 5.44 10.82

May 76 529.5 PAN2 8 38.89 11.10 20.00 57.41 3.92 28.53
PI 8 1.33 0.07 1.22 1.43 0.03 5.37
CBM2 8 10.62 2.04 7.53 14.43 0.72 19.18
CCM2 8 8.08 0.60 7.28 8.97 0.21 7.37
CAM2 8 57.33 7.03 45.42 64.91 2.49 12.27
AFOW 8 5568.75 481.68 4738.36 6119.86 170.30 8.65
AI 8 97.65 5.94 87.44 104.32 2.10 6.08
CCAM2 8 33.24 6.24 24.64 42.56 2.21 18.77
CAI 8 172.52 34.69 135.62 228.97 12.27 20.11

Aug. 76 506.6 PAM2 8 33.40 13.17 19.32 51.83 4.66 39.43
PI 8 1.42 0.08 1.25 1.52 0.03 5.47
CBM2 8 0.76 1.19 0.00 2.80 0.42 155.18
CCM2 8 12.31 3.56 7.79 16.90 1.26 28.89
CAH2 8 70.42 18.95 42.78 96.67 6.70 26.91
AFOW 8 7670.80 1103.31 5877.40 9257.53 390.08 14.38
AI 8 113.91 23.61 80.46 151.17 8.35 20.73
CCAH2 8 48.37 14.81 27.91 64.52 5.23 30.61
CAI 8 169.90 46.79 123.93 258.00 16.54 27.54

Appendix 6-D (Continued) 

Quarter River N Hean Standard Hinimum lIaximum Std. Error C.V.l 
Hile Deviation Value Value or Hean 

Hay 76 528.0 PAlt2 8 31.29 9.76 21.24 52.68 3.45 31.20 
PI 8 1.45 0.03 1.38 1.49 0.01 2.33 
CBK2 8 8.96 3.18 5.31 12.65 1.12 35.51 
CCH2 8 11.96 1.95 9.07 14.13 0.69 16.27 
CA112 8 76.59 13.13 58.88 95.96 4.64 17.14 
AFOW 8 7919.01 929.84 6747.26 9139.04 328.75 11. 74 
AI 8 104.53 10.07 93.27 118.80 3.56 9.63 
CCAII2 8 56.20 8.54 44.74 67.76 3.02 15.20 
CAl 8 142.27 15.40 119.89 166.50 5.44 10.82 

Kay 76 529.5 PAII2 8 38.89 11.10 20.00 57.41 3.92 28.53 
PI 8 1.33 0.07 1.22 1.43 0.03 5.37 

VI CBH2 8 10.62 2.04 7.53 14.43 0.72 19.18 
w CCII2 8 8.08 0.60 7.28 8.97 0.21 7.37 
..J CA112 8 57.33 7.03 4S.42 64.91 2.49 12.27 

AFOW 8 5568.75 481.68 4738.36 6119.86 170.30 8.6S 
AI 8 97.65 5.94 87.44 104.32 2.10 6.08 
CCAII2 8 33.24 6.24 24.64 42.56 2.21 18.77 
CAl 8 172.52 34.69 13S.62 228.97 12.27 20.11 

Aug. 76 S06.6 PAII2 8 33.40 13.17 19.32 51.83 4.66 39.43 
PI 8 1.42 0.08 1.25 1. 52 0.03 5.47 
CBII2 8 0.76 1.19 0.00 2.80 0.42 lS5.18 
CCK2 8 12.31 3.S6 7.79 16.90 1.26 28.89 
CAII2 8 70.42 18.95 42.78 96.67 6.70 26.91 
AFOW 8 7670.80 1103.31 5877.40 9257.53 390.08 14.38 
AI 8 113.91 23.61 80.46 151.17 8.35 20.73 
CCAII2 8 48.37 14.81 27.91 64.52 5.23 30.61 
CAl 8 169.90 46.79 123.93 258.00 16.54 27.54 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V. 1

Mile Deviation Value Value Of Mean

Aug. 76 518.0 PAM2 8 216.10 49.16 120.30 276.90 17.38 22.75
PI 8 1.13 0.10 1.05 1.37 0.04 8.95
CBM2 8 36.45 9.44 26.55 56.68 3.34 25.91
CCM2 8 14.34 4.36 10.03 23.13 1.54 30.41

CAM2 8 179.96 27.82 144.61 212.40 9.84 15.46
AFOW 8 20588.53 803.06 19105.48 21532.19 283.93 3.90
AI 8 117.13 20.68 92.19 148.90 7.31 17.66
CCAM2 8 49.16 36.75 18.10 131.76 12.99 74.76
CAI 8 590.21 319.28 145.00 1183.22 112.88 54.10

Aug. 76 527.4 PAM2 4 60.99 5.45 53.37 65.75 2.72 8.94
PI 4 1.36 0.04 1.32 1.41 0.02 2.95
CBM2 4 15.15 4.37 11.47 21.37 2.18 28.83

c- CCM2 4 12.09 1.62 10.68 14.25 0.81 13.36
CAM2 4 103.17 17.86 93.02 129.88 8.93 17.32
AFOW 4 11486.99 1707.89 9373.97 13323.29 853.94 14.87
Al 4 112.09 13.00 100.24 127.67 6.50 11.60
CCAM2 4 64.79 16.49 54.86 89.32 8.25 25.46
CAI 4 182.06 34.80 149.17 222.18 17.40 19.12

Aug. 76 529.9 PAM2 8 93.26 30.73 60.79 151.52 10.86 32.95
PI 8 1.26 0.03 1.19 1.29 0.01 2.43
CBK2 8 20.27 7.86 12.05 33.33 2.78 38.77
CCM2 8 12.75 1.52 10.67 15.62 0.54 11.95
CAM2 8 110.46 31.08 73.40 148.64 10.99 28.13
AFOW 8 10059.08 1029.28 8343.15 11482.88 363.91 10.23

Appendix 6-D (Continued) 

Quarter River H lie an Standard Kinimum lIaximum Std. Brror C.V.1 
lIile Deviation Value Value ot lIean 

Aug. 76 518.0 PAII2 8 216.10 49.16 120.30 ,276.90 17.38 22.75 
PI 8 1.13 0.10 1.05 1.37 0.04 8.95 
CBK2 8 36.45 9.44 26.55 56.68 3.34 25.91 
CCM2 8 14.34 4.36 10.03 23.13 1.54 30.41 
CAlf2 8 179.96 27.82 144.61 212.40 9.84 15.46 
MOW 8 20588.53 803.06 19105.48 21532.19 283.93 3.90 
AI 8 l17.13 20.68 92.19 148.90 7.31 17.66 
CCAlf2 8 49.16 36.75 18.10 131. 76 12.99 74.76 
CAl 8 590.21 319.28 145.00 1183.22 112.88 54.10 

Aug. 76 527.4 PAlf2 4 60.99 5.45 53.37 6S.75 2.72 8.94 
PI 4 1.36 0.04 1.32 1.41 0.02 2.95 

U' CBII2 4 15.15 4.37 11.47 21.37 2.18 28.83 
c" CCK2 4 12.09 1.62 10.68 14.25 0.81 13.36 
(XI CAlf2 4 103.17 17.86 93.02 129.88 8.93 17.32 

APOW 4 11486.99 1707.89 9373.97 13323.29 853.94 14.87 
AI 4 112.09 13.00 100.24 127.67 6.50 11.60 
CCAII2 4 64.79 16.49 54.86 89.32 8.25 25.46 
CAl 4 182.06 34.80 149.17 222.18 17.40 19.12 

Aug. 76 529.9 PAII2 8 93.26 30.73 60.79 151.52 10.86 . 32.95 
PI 8 1.26 0.03 1.19 1.29 0.01 2.43 
CBK2 8 20.27 7.86 12.05 33.33 2.78 38.77 
CCK2 8 12.75 1.52 10.67 15.62 0.54 11.95 
CAlf2 8 110.46 31.08 73.40 148.64 10.99 28.13 
AFOW 8 10059.08 1029.28 8343.15 11482.88 363.91 10.23 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Naximum Std. Error C.V.1
Mile Deviation Value Value Of Mean

AI 8 95.60 18.86 73.44 117.88 6.67 19.73
CCAM2 8 53.23 15.22 35.99 74.03 5.38 28.60
CAI 8 198.51 39.13 147.28 240.67 13.84 19.71

June 77 518.0 PAM2 4 3.37 2.31 1.58 6.48 1.15 68.41
PI 4 1.42 0.14 1.22 1.52 0.07 9.90
CBM2 4 0.99 0.41 0.49 1.48 0.21 41.48
CCM2 4 1.70 0.45 1.23 2.32 0.23 26.62
CAM2 4 7.09 2.95 4.52 11.28 1.47 41.59
AFOW 4 1451.88 346.14 1059.59 1839.04 173.07 23.84
AI 4 218.00 52.82 143.78 268.36 26.41 24.23
CCAM2 4 4.94 2.66 2.89 8.78 1.33 53.93
CAI 4 351.57 197.08 184.69 636.47 98.54 56.06

C.

June 77 527.4 PAM2 8 0.44 0.33 0.00 1.08 0.12 75.34
PI 8 1.60 0.09 1.48 1.79 0.03 5.74
CBM2 8 0.18 0.12 0.04 0.44 0.04 67.32
CCM2 8 0.78 0.25 0.49 1.18 0.09 31.53
CAM2 8 2.80 0.45 1.96 3.54 0.16 15.90
AFOW 8 755.57 134.99 642.47 974.66 47.73 17.87
AI 8 271.25 36.46 224.64 330.99 12.89 13.44
CCAM2 8 2.48 0.52 1.68 3.54 0.18 21.05
CAI 8 311.80 60.27 246.56 409.97 21.31 19.33

Appendix 6-D (Continued) 

Quarter River N !fean Standard Kinimum Kuimum Std. Error C.V.l. 
IUle Deviation Value Value Of Kean 

AI 8 95.60 18.86 73.44 117.88 6.67 19.73 
CCAlf2 8 53.23 15.22 35.99 74.03 5.38 28.60 
CAl 8 198.51 39.13 147.28 240.67 13.84 19.71 

June 77 518.0 PAJf2 4 3.37 2.31 1.58 6.48 1.15 68.41 
PI 4 1.42 0.14 1.22 1.52 0.07 9.90 
CBR2 4 0.99 0.41 0.49 1.48 0.21 41.48 
CClf2 4 1. 70 0.45 1.23 2.32 0.23 26.62 
CAlI2 4 7.09 2.95 4.52 11.28 1.47 41.59 
MOW 4 1451.88 346.14 1059.59 1839.04 173.07 23.84 
AI 4 218.00 52.82 143.78 268.36 26.41 24.23 
CCAlf2 4 4.94 2.66 2.89 8.78 1.33 53.93 

u1 CAl 4 351. 57 197.08 184.69 636.47 98.54 56.06 
c. 
~ June 77 527.4 PAK2 8 0.44 0.33 0.00 1.08 0.12 75.34 

PI 8 1.60 0.09 1.48 1. 79 0.03 5.74 
CBK2 8 0.18 0.12 0.04 0.44 0.04 67.32 
CClf2 8 0.78 0.25 0.49 1.18 0.09 31.53 
CAlI2 8 2.80 0.45 1.96 3.54 0.16 15.90 
AFOW 8 755.57 134.99 642.47 974.66 47.73 17 .87 
AI 8 271.25 36.46 224.64 330.99 12.89 13.44 
CCAK2 8 2.48 0.52 1.68 3.54 0.18 21.05 
CAl 8 311.80 60.27 246.56 409.97 21.31 19.33 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.1
mile Deviation Value Value Of Mean

June 77 528.0 PAN2 8 0.77 0.34 0.26 1.17 0.12 43.47
PI 8 1.46 0.07 1.32 1.56 0.02 4.52
CBM2 8 0.16 0.11 0.00 0.28 0.04 67.02
CCM2 8 0.62 0.20 0.30 0.87 0.07 33.08
CAM2 8 1.93 0.69 1.10 2.92 0.24 35.80
AFOW 8 686.04 144.35 524.66 953.42 51.04 21.04
AI 8 379.24 90.85 284.80 534.93 32.12 23.96
CCAM2 8 1.42 0.52 0.84 2.16 0.18 36.44
CAI 8 521.24 156.05 385.96 814.20 55.17 29.94

Sept. 77 496.5 PAM2 4 4.11 3.62 0.76 8.94 1.81 88.20
PI 4 1.63 0.05 1.58 1.69 0.03 3.21
CBM2 4 0.00 0.00 0.00 0.00 0.00

o C(M2 4 11.52 4.71 6.37 16.76 2.35 40.90
CAN2 4 52.20 23.97 26.88 80.71 11.98 45.91
AFOW 4 4604.11 1828.73 2666.44 6806.16 914.37 39.72
AI 4 90.50 6.96 84.33 99.21 3.48 7.70
CCA,2 4 47.82 23.54 23.04 77.34 11.77 49.22
CAI 4 100.27 11.52 88.00 115.72 5.76 11.49

Sept. 77 506.6 PAX2 7 2.20 1.11 0.60 3.73 0.42 50.25
PI 7 1.52 0.12 1.29 1.67 0.05 7.97
CBM2 7 0.82 0.78 0.08 2.24 0.29 94.71
CCM2 7 1.02 0.40 0.53 1.59 0.15 39.60
CAM2 7 9.27 4.26 4.70 16.69 1.61 45.99
AFOW 7 1525.83 739.81 876.03 3086.99 279.62 48.49
AI 7 170.88 43.25 106.28 246.17 16.35 25.31
CCAM2 7 7.71 4.17 2.47 14.07 1.58 54.15
CAI 7 226.14 88.28 112.75 354.83 33.37 39.04

Appendix 6-D (Continued) 

Quarter River N Plean Standard IUnimum Haximum Std. Error C.V.l 
Hile Deviation Value Value or Hean 

June 77 528.0 PAPl2 8 0.77 0.34 0.26 1.17 0.12 43.47 
PI 8 1.46 0.07 1.32 1.56 0.02 4.52 
CBH2 8 0.16 0.11 0.00 0.28 0.04 67.02 
CCK2 8 0.62 0.20 0.30 0.87 0.07 33.08 
CAPl2 8 1.93 0.69 1.10 2.92 0.24 35.80 
AFOW 8 686.04 144.35 524.66 953.42 51.04 21.04 
AI 8 379.24 90.85 284.80 534.93 32.12 23.96 
CCAlf2 8 1.42 0.52 0.84 2.16 0.18 36.44 
CAl 8 521.24 156.05 385.96 814.20 55.17 29.94 

Sept. 77 496.5 PAPl2 4 4.11 3.62 0.76 8.94 1.81 88.20 
PI 4 1.63 0.05 1.58 1.69 0.03 3.21 

U' CBK2 4 0.00 0.00 0.00 0.00 0.00 .':. 

0 CCJl2 4 11.52 4.71 6.37 16.76 2.35 40.90 
CAR2 4 52.20 23.97 26.88 80.71 11.98 45.91 
AFOW 4 4604.11 1828.73 2666.44 6806.16 914.37 39.72 
AI 4 90.50 6.96 84.33 99.21 3.48 7.70 
CCAJf2 4 47.82 23.54 23.04 17 .34 11.17 49.22 
CAl 4 100.27 11.52 88.00 115.72 5.76 11.49 

Sept. 17 506.6 PAlf2 7 2.20 1.11 0.60 3.73 0.42 50.25 
PI 1 1.52 0.12 1.29 1.67 0.05 7.97 
CBK2 7 0.82 0.78 0.08 2.24 0.29 94.71 
CCJl2 7 1.02 0.40 0.53 1.59 0.15 39.60 
CAK2 1 9.27 4.26 4.70 16.69 1.61 45.99 
AFOW 7 1525.83 739.81 876.03 3086.99 279.62 48.49 
AI 7 170.88 43.25 106.28 246.17 16.35 25.31 
CCAK2 7 7.71 4.17 2.47 14.07 1.58 54.15 
CAl 7 226.14 88.28 112.15 354.83 33.37 39.04 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.'
Mile Deviation Value Value Of Mean

Sept. 77 518.0 PAM2 7 9.21 4.91 0.00 15.44 1.85 53.26
PI 7 1.66 0.22 1.56 2.16 0.08 13.09
CBN2 7 2.70 2.79 0.00 7.48 1.05 103.43
CCM2 7 7.52 1.58 5.72 9.48 0.60 20.99

CAM2 7 58.90 16.78 42.39 92.43 6.34 28.49
AFOW 7 5974.56 484.21 5321.92 6721.23 183.02 8.10

Al 7 106.88 24.92 72.71 139.17 9.42 23.32
CCAM2 7 51.82 14.16 35.66 80.65 5.35 27.33
CAI 7 120.81 26.26 83.34 161.13 9.93 21.74

Sept. 77 527.4 PAM2 8 6.31 2.07 2.97 9.37 0.73 32.79
PI 8 1.50 0.05 1.39 1.55 0.02 3.26

U1 CBM2 8 0.16 0.28 0.00 0.77 0.10 167.23
CCM2 8 2.92 1.32 1.73 5.28 0.47 45.17

CAN2 8 20.22 6.28 13.50 31.03 2.22 31.09
APOW 8 4232.53 1074.03 3007.53 S655.48 379.73 25.38

AI 8 217.17 56.73 165.31 310.03 20.06 26.12
CCAM2 8 15.79 5.17 9.95 24.32 1.83 32.77
CAI 8 279.42 70.45 210.98 402.95 24.91 25.21

Sept. 77 528.0 PAN2 8 1.98 1.13 0.51 4.31 0.40 56.87
PI 8 1.62 0.04 1.55 1.68 0.01 2.46
CBM2 8 0.96 0.66 0.04 2.38 0.24 68.95
CCM2 8 2.36 0.29 2.01 2.93 0.10 12.46
CAM2 8 17.12 2.09 14.59 20.71 0.74 12.19
AFOW 8 1841.27 215.37 1597.26 2329.45 76.15 11.70

AI 8 107.91 8.22 98.61 124.06 2.91 7.62
CCAM2 8 15.43 1.97 12.80 18.74 0.70 12.78

CAI 8 119.90 10.15 105.89 139.21 3.59 8.47

Appendix 6-0 (Continued) 

Quarter River N "ean Standard "inimum "aximum Std. Error C.V.1 
"ile Deviation Value Value or "ean 

Sept. 77 518.0 PA"2 7 9.21 4.91 0.00 15.44 1.85 53.26 
PI 1 1.66 0.22 1.56 2.16 0.08 13.09 
CBIl2 7 2.70 2.79 0.00 7.48 1.05 103.43 
CCIl2 7 7.52 1.58 5.72 9.48 0.60 20.99 
CO2 7 58.90 16.78 42.39 92.43 6.34 28.49 
AFOW 7 5974.56 484.21 5321.92 6721. 23 183.02 8.10 
AI 7 106.88 24.92 72.71 139.11 9.42 23.32 
CCAII2 7 51.82 14.16 35.66 80.65 5.35 27.33 
CAl 7 120.81 26.26 83.34 161.13 9.93 21.74 

Sept. 77 527.4 P02 8 6.31 2.07 2.97 9.37 0.73 32.79 
PI 8 1.50 0.05 1.39 1.55 0.02 3.26 

U1 CB"2 8 0.16 0.28 0.00 0.17 0.10 167.23 
~ CC"2 8 2.92 1.32 1. 73 5.28 0.47 45.17 
~ 

CAft2 8 20.22 6.28 13.50 31.03 2.22 31.09 
AFOW 8 4232.53 1074.03 3007.53 5655.48 379.73 25.38 
AI 8 217.17 56.73 165.31 310.03 20.06 26.12 
CCAft2 8 15.79 5.17 9.95 . 24.32 1.83 32.77 
CAl 8 279.42 70.45 210.98 402.95 24.91 25.21 

Sept. 77 528.0 PAft2 8 1.98 1.13 0.51 4.31 0.40 56.87 
PI 8 1.62 0.04 1.55 1.68 0.01 2.46 
CB"2 8 0.96 0.66 0.04 2.38 0.24 68.95 
CC"2 8 2.36 0.29 2.01 2.93 0.10 12.46 
CAlf2 8 17.12 2.09 14.59 20.71 0.74 12.19 
AFOW 8 1841.27 215.37· 1597.26 2329.45 76.15 11.70 
AI 8 107.91 8.22 98.61 124.06 2.91 7.62 
CCAtl2 8 15.43 1.97 12.80 18.74 0.70 12.78 
CAl 8 119.90 10.15 105.89 139.21 3.59 8.47 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V. 1

Nile Deviation Value Value Of Mean

Dec. 77 496.5 PAM2 4 1.17 2.33 0.00 4.66 1.17 200.00
PE 4 1.78 0.10 1.63 1.84 0.05 5.59
CBM2 4 0.00 0.00 0.00 0.00 0.00
CCM2 4 5.78 1.26 4.18 7.26 0.63 21.84
CAM2 4 46.22 7.99 37.65 56.40 4.00 17.29
AFOW 4 3275.51 634.88 2613.70 4019.18 317.44 19.38
Al 4 71.04 8.87 63.16 83.74 4.44 12.49
CCAN2 4 45.06 7.99 37.65 56.40 3.99 17.72
CAI 4 73.29 13.23 63.16 92.73 6.62 18.05

Dec. 77 506.6 PAN2 8 2.01 4.25 0.00 12.19 1.50 211.39
PI 8 1.63 0.25 1.12 1.89 0.09 15.39
CBM2 8 0.06 0.07 0.00 0.17 0.02 112.18
CCN2 8 0.51 0.64 0.00 1.90 0.22 124.93
CAN2 8 7.28 5.61 1.43 18.16 1.98 77.08
AFOW 8 816.44 509.67 130.82 1380.14 180.20 62.43
AI 8 126.02 81.69 73.30 321.76 28.88 64.83
CCAM2 8 5.98 5.71 1.37 18.16 2.02 95.45
CAI 8 186.83 164.84 76.00 517.96 58.28 88.23

Dec. 77 518.0 PAN2 8 2.85 4.72 0.00 12.95 1.67 165.62
PI 8 1.71 0.08 1.58 1.83 0.03 4.40
CBM2 8 0.00 0.00 0.00 0.00 0.00
CCM2 8 8.22 2.18 6.33 12.87 0.77 26.52
CAM2 8 71.44 12.44 58.81 98.62 4.40 17.42
AFOW 8 5768.41 1377.72 4571.23 7986.30 487.10 23.88
AI a 82.10 20.67 55.51 110.12 7.31 25.17
CCAN2 8 68.25 10.15 55.74 90.52 3.59 14.87
CAI 8 85.99 23.48 60.48 122.12 8.30 27.31

Appendix 6-D (Continued) 

Quarter River N Bean Standard Plinimum Plaximum Std. Error C. V.1 
tlile Deviation Value Value or tlean 

Dec. 77 496.5 PAII2 4 1.17 2.33 0.00 4.66 1.17 200.00 
PI 4 1. 78 0.10 1.63 i.84 0.05 5.59 
CBtl2 4 0 •. 00 0.00 0.00 0.00 0.00 . 
CCtl2 4 5.78 1.26 4.18 7.26 0.63 21.84 
CA112 4 46.22 7.99 37.65 56.40 4.00 17.29 
MOW 4 3275.51 634.88 2613.70 4019;18 317.44 19.38 
AI 4 71.04 8.87 63.16 83.74 4.44 12.49 
CCAII2 4 45.06 7.99 37.65 56.40 3.99 17.72 
CAl 4 73.29 13.23 63.16 92.73 6.62 18.05 

Dee. 77 506.6 PAJl2 8 2.01 4.25 0.00 12.19 1.50 211.39 
CJ' PI 8 1.63 0.25 1.12 1.89 0.09 15.39 
~ CBI!2 8 0.06 0.07 0.00 0.17 0.02 112.18 
~ CCII2 8 0.51 0.64 0.00 1.90 0.22 124.93 

CAtl2 8 7.28 5.61 1.43 18.16 1.98 77 .08 
MOW 8 816.44 509.67 130.82 1380.14 180.20 62.43 
AI 8 126.02 81.69 73.30 321.76 28.88 64.83 
CCAJl2 8 5.98 5.71 1.37 18.16 2.02 95.45 
CAl 8 186.83 164.84 76.00 517.96 58.28 88.23 

Dec. 77 518.0 PAJl2 8 2.85 4.12 0.00 12.95 1.67 165.62 
PI 8 1.11 0.08 1.58 1.83 0.03 4.40 
CBtl2 8 0.00 0.00 0.00 0.00 0.00 
CCtl2 8 8.22 2.18 6.33 12.87 0.77 26.52 
CA112 8 11.44 12.44 58.81 98.62 4.40 17.42 
MOW 8 5768.41 1377 .12 4571. 23 7986.30 487.10 23.88 
AI 8 82.10 20.67 55.51 110.12 7.31 25.17 
CCAtl2 8 68.25 10.15 55.74 90.52 3.59 14.87 
CAl 8 85.99 23.48 60.48 122.12 8.30 27.31 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.1
mile - Deviation Value Value Of Mean

Dec. 77 527.4 PAR2 3 0.14 0.24 0.00 0.41 0.14 173.21
PI 3 1.77 0.10 1.69 1.89 0.06 5.62
CBM2 3 0.00 0.00 0.00 0.00 0.00
CCM2 3 7.75 1.54 6.70 9.52 0.89 19.89
CAM2 3 61.94 16.59 49.89 80.86 9.58 26.79
AFOW 3 4235.16 862.81 3469.18 5169.86 498.14 20.37
Al 3 69.11 4.98 63.93 73.87 2.88 7.21
CCAM2 3 61.13 17.15 49.89 80.86 9.90 28.06
CAI 3 70.25 6.70 63.93 77.28 3.87 9.54

June 82 506.6 PAN2 7 5.36 5.52 0.00 13.39 2.09 102.87
PI 7 1.82 0.72 1.39 3.43 0.27 39.88
CBN2 7 3.47 1.18 1.21 4.81 0.45 34.11
CCM2 7 5.67 1.35 3.08 7.32 0.51 23.85
CAM2 7 21.58 8.76 9.91 38.58 3.31 40.57
AFOW 7 3130.43 1133.96 2130.14 5595.21 428.60 36.22
Al 7 154.40 48.92 105.07 253.71 18.49 31.68
CCAM2 7 18.06 6.87 8.05 29.63 2.60 38.06
CAI 7 186.03 64.97 117.66 312.31 24.56 34.92

June 82 518.0 PAN2 7 90.66 29.72 45.89 136.59 11.23 32.78
PI 7 1.39 0.06 1.33 1.50 0.02 4.28
CBN2 7 32.84 8.93 19.83 43.47 3.37 27.19
CCM2 7 14.55 10.06 8.77 36.92 3.80 69.16
CAM2 7 169.65 23.14 141.64 205.70 8.75 13.64
AFOW 7 20254.21 5473.31 13138.36 29921.23 2068.72 27.02
AI 7 121.89 41.74 92.76 197.94 15.78 34.24
CCAM2 7 112.76 11.36 96.56 129.75 4.29 10.08
CAI 7 183.56 65.31 117.97 309.88 24.69 35.58

Appendix 6-0 (Continued) 

Quarter River N !lean Standard lIinimum lIaximum Std. Error C. V.l 
Hile Deviation Value Value or lIean 

Dee. 77 527.4 PAlf2 3 0.14 0.24 0.00 0.41 0.14 173.21 
PI 3 1.77 0.10 1.69 1.89 0.06 5.62 
CBII2 3 0.00 0.00 0.00 0.00 0.00 . 
CCJl2 3 7.75 1.54 6.70 9.52 0.89 19.89 
CAlf2 3 61.94 16.59 49.89 80.86 9.58 26.79 
AFOW 3 4235.16 862.81 3469.18 5169.86 498.14 20.37 
AI 3 69.11 4.98 63.93 73.87 2.88 7.21 
CCAlf2 3 61.13 17.15 49.89 80.86 9.90 28.06 
CAl 3 70.25 6.70 63.93 77 .28 3.87 9.54 

June 82 506.6 PAlf2 7 5.36 5.52 0.00 13.39 2.09 102.87 
PI 7 1.82 0.72 1.39 3.43 0.27 39.88 

(J1 CBII2 7 3.47 1.18 1.21 4.81 0.45 34.11 
~ CCII2 7 5.67 1.35 3.08 7.32 0.51 23.85 -- CAlf2 7 21.58 8.76 9.91 38.58 3.31 40.57 

AP'OW 7 3130.43 1133.96 2130.14 5595.21 428.60 36.22 
AI 7 154.40 48.92 105.07 253.71 18.49 31.68 
CCAK2 7 18.06 6.87 8.05 29.63 2.60 38.06 
CAl 7 186.03 64.97 117.66 312.31 24.56 34.92 

June 82 518.0 PAJl2 7 90.66 29.72 45.89 136.59 11.23 32.78 
PI 1 1.39 0.06 1.33 1.50 0.02 4.28 
CBII2 7 32.84 8.93 19.83 43.47 3.37 27.19 
CCII2 7 14.55 10.06 8.77 36.92 3.80 69.16 
CAK2 7 169.65 23.14 141.64 205.70 8.75 13.64 
APOW 7 20254.21 5473.31 13138.36 29921.23 2068.72 27.02 
AI 7 121.89 41.74 92.76 197.94 15.78 34.24 
CCAlf2 7 112.16 11.36 96.56 129.75 4.29 10.08 
CAl 7 183.56 65.31 117.97 309.88 24.69 35.58 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.•
Mile Deviation Value Value Of Mean

June 82 527.4 PAM2 2 10.84 8.26 4.99 16.68 5.84 76.26
PI 2 1.49 0.12 1.40 1.58 0.09 8.24
CBM2 2 1.79 0.30 1.58 2.00 0.21 16.87
CCM2 2 5.22 0.69 4.73 5.70 0.48 13.14
CAh2 2 30.04 4.66 26.75 33.34 3.29 15.50
AFOW 2 7099.32 778.79 6548.63 7650.00 550.68 10.97
AI 2 241.20 63.31 196.43 285.96 44.77 26.25
CCAM2 2 22.77 0.39 22.49 23.04 0.27 1.70
CAI 2 311.56 28.90 291.13 332.00 20.43 9.27

June 82 528.0 PAM2 2 11.37 8.95 5.05 17.70 6.33 78.67
PI 2 1.52 0.06 1.47 1.56 0.04 4.02

U' CBN2 2 4.76 0.70 4.26 5.26 0.50 14.81
CCM2 2 6.21 2.67 4.33 8.10 1.89 42.95
CAN2 2 36.35 17.79 23.77 48.93 12.58 48.95
AFOW 2 4034.25 4561.32 808.90 7259.59 3225.34 113.07
AI 2 91.20 80.85 34.03 148.37 57.17 88.65
CCAN2 2 28.76 11.96 20.30 37.22 8.46 41.59
CAI 2 117.46 109.76 39.85 195.07 77.61 93.44

June 82 529.5 PAM2 7 21.40 26.09 4.51 78.86 9.86 121.89
PI 7 1.29 0.13 1.09 1.50 0.05 9.86
CBM2 7 2.31 2.74 0.37 6.53 1.04 118.82
CCN2 7 4.63 4.36 1.36 11.12 1.65 94.04
CAN2 7 32.14 35.37 4.99 91.38 13.37 110.05
AFOW 7 5662.23 5023.67 1768.49 15191.10 1898.77 88.72
AI 7 237.28 111.66 130.84 378.68 42.21 47.06
CCAM2 7 18.61 22.70 2.19 59.34 8.58 121.98
CAI 7 623.44 625.54 165.39 1950.73 236.43 100.34

Appendix 6-D (Continued) 

Quarter River N "ean Standard "inimum Maximum Std. Error C. V.1 
"ile Deviation Value Value or Hean 

June 82 527.4 PAJl2 2 10.84 8.26 4.99 16.68 5.84 76.26 
PI 2 1.49 0.12 1.40 1. 58 0.09 8.24 
CB"2 2 1.79 0.30 1.58 2.00 0.21 16.87 
CCJl2 2 5.22 0.69 4.73 5.70 0.48 13.14 
CAJl2 2 30.04 4.66 26.75 33.34 3.29 15.50 
AFOW 2 7099.32 778.79 6548.63 7650.00 550.68 10.97 
AI 2 241.20 63-.31 196.43 285.96 44.77 26.25 
CCAII2 2 22.77 0.39 22.49 23.04 0.27 1. 70 
CAl 2 311.56 28.90 291.13 332.00 20.43 9.27 

June 82 528.0 PAJl2 2 11.37 8.95 5.05 17.70 6.33 78.67 
PI 2 1.52 0.06 1.47 1.56 0.04 4.02 

U1 CBII2 2 4.76 0.70 4.26 5.26 0.50 14.81 
~ CCJl2 2 6.21 2.67 4.33 8.10 1.89 42.95 
~ CAJl2 2 36.35 17.79 23.77 48.93 12.58 48.95 

!FOW 2 4034.25 4561.32 808.90 7259.59 3225.34 113.07 
AI 2 91.20 80.85 34.03 148.37 57.17 88.65 
CCAII2 2 28.76 11.96 20.30 37.22 8.46 41.59 
CAl 2 117.46 109.76 39.85 195.07 77 .61 93.44 

June 82 529.5 PAII2 7 21.40 26.09 4.51 78.86 9.86 121.89 
PI 7 1.29 0.13 1.09 1.50 0.05 9.86 
CBII2 7 2.31 2.74 0.37 6.53 1.04 118.82 
CCII2 7 4.63 4.36 1.36 11.12 1.65 94.04 
CA112 7 32.14 35.37 4.99 91.38 13.37 110.05 
AFOW 7 5662.23 5023.67 1768.49 15191.10 1898.77 88.72 
AI 7 237.28 111.66 130.84 378.68 42.21 47.06 
CCAK2 7 18.61 22.70 2.19 59.34 8.58 121.98 
CAl 7 623.44 625.54 165.39 1950.73 236.43 100.34 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V. 1

Mile Deviation Value Value Of Mean

Aug. 82 496.5 PAM2 7 11.07 13.91 1.52 38.78 5.26 125.68
PI 7 1.49 0.10 1.39 1.60 0.04 6.42
C8M2 7 4.39 4.92 1.11 14.43 1.86 111.89
CCM2 7 2.86 1.69 1.15 5.82 0.64 59.20
CAN2 7 25.50 23.28 10.13 73.43 8.80 91.29
AFOW 7 1882.29 2024.78 607.53 6049.32 765.30 107.57
AI 7 66.85 9.86 58.87 82.38 3.73 14.76
CCAM2 7 18.42 14.73 8.70 49.08 5.57 79.97
CAI 7 88.27 23.66 68.88 123.24 8.94 26.81

Aug. 82 506.6 PhJ2 7 1.32 2.02 0.20 5.79 0.76 152.73
lP 7 1.53 0.05 1.46 1.59 0.02 2.97

CBH2 7 0.53 0.72 0.09 2.13 0.27 134.99
CCM2 7 0.67 0.80 0.24 2.47 0.30 120.37
CAN2 7 4.13 5.10 0.65 15.19 1.93 123.59
AFOW 7 204.60 214.36 80.82 686.99 81.02 104.77
AI 7 83.96 78.30 22.40 252.19 29.60 93.26
CCAM2 7 3.24 3.80 0.51 11.41 1.44 117.01
CAI 7 103.35 98.93 28.45 318.35 37.39 95.72

Aug. 82 518.0 PAN2 7 16.70 6.75 7.02 25.81 2.55 40.43
P1 7 1.50 0.06 1.44 1.62 0.02 3.84
CHN2 7 10.49 3.88 6.13 16.81 1.47 37.04
CCN2 7 4.01 0.89 2.87 5.20 0.33 22.09
CAN2 7 52.68 15.18 36.09 78.17 5.74 28.82
AFOW 7 7531.02 3135.59 5198.63 14355.48 1185.14 41.64
Al 7 145.61 42.95 91.07 191.69 16.23 29.50
CCAN2 7 41.76 12.96 28.53 61.45 4.90 31.03
CAI 7 185.93 59.50 120.86 260.63 22.49 32.00

Appendix 6-D (Continued) 

Quarter River N IIean Standard Ifinimwn IIaximum Std. Error C. V.l 
IIile Deviation Value Value or Bean 

Aug. 82 496.5 PAK2 7 11.07 13.91 1.52 38.78 5.26 125.68 
PI 7 1.49 0.10 1.39 1.60 0.04 6.42 
CBII2 7 4.39 4.92 1.11 14.43 1.86 111.89 
CCII2 7 2.86 1.69 1.15 5.82 0.64 59.20 
CAK2 7 25.50 23.28 10.13 73.43 8.80 91.29 
AFOW 7 1882.29 2024.78 601.53 6049.32 165.30 107.57 
AI 7 66.85 9.86 58.87 82.38 3.73 14.76 
CCAK2 7 18.42 14.73 8.70 49.08 5.57 79.91 
CAl 1 88.27 23.66 68.88 123.24 8.94 26.81 

lTI 
Aug. 82 506.6 PAK2 7 1.32 2.02 0.20 5.79 0.76 152.73 

tOlo PI 7 1.53 0.05 1.46 1.59 0.02 2.97 
CJl CBII2 7 0.53 0.72 0.09 2.13 0.27 134.99 

CCK2 7 0.67 0.80 0.24 2.41 0.30 120.37 
CAK2 7 4.13 5.10 0.65 15.19 1.93 123.59 
AP'OW 7 204.60 214.36 80.82 686.99 81.02 104.77 
AI 7 83.96 78.30 22.40 252.19 29.60 93.26 
CCAK2 7 3.24 3.80 0.51 11.41 1.44 117 .01 
CAI 7 103.35 98.93 28.45 J18.J5 37.39 95.72 

Aug. 82 518.0 PAK2 7 16.70 6.75 7.02 25.81 2.55 40.43 
PI 7 1.50 0.06 1.44 1.62 0.02 3.84 
CBII2 7 10.49 3.88 6.13 16.81 1.47 37.04 
CCK2 7 4.01 0.89 2.87 5.20 0.33 22.09 
CAK2 7 52.68 15.18 36.09 78.17 5.74 28.82 
MOW 7 7531.02 3135.59 5198.63 14355.48 1185.14 41.64 
AI 7 145.61 42.95 91.07 191.69 16.23 29.50 
CCAH2 7 41.76 12.96 28.53 61.45 4.90 31.03 
CAl 7 185.93 59.50 120.86 260.63 22.49 32.00 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.'
Mile Deviation Value Value Of Mean

Aug. 82 527.4 PAh2 2 28.16 7.98 22.52 33.80 5.64 28.33
PI 2 1.34 0.22 1.18 1.49 0.16 16.40
CBM2 2 10.68 10.34 3.37 17.99 7.31 96.77
CCM2 2 4.44 4.73 1.09 7.79 3.35 106.69
CAN2 2 61.86 56.84 21.67 102.05 40.19 91.88
AFOW 2 6323.29 3921.05 3550.68 9095.89 2772.60 62.01
AI 2 126.49 52.83 89.13 163.85 37.36 41.77
CCAM2 2 43.89 50.90 7.90 79.88 35.99 115.97
CAI 2 281.65 237.28 113.87 449.44 167.78 84.25

Aug. 82 528.0 PAR2 7 18.22 5.65 10.75 27.69 2.14 31.03
PI 7 1.44 0.05 1.37 1.51 0.02 3.78
CBM2 7 5.78 1.72 3.23 8.15 0.65 29.78
CCN2 7 5.43 2.14 2.90 9.57 0.81 39.38
CAM2 7 44.47 14.56 22.22 63.77 5.50 32.73
AFOW 7 8449.61 2803.42 4651.37 11847.95 1059.59 33.18
AI 7 199.31 62.01 103.29 278.69 23.44 31.11
CCAJU2 7 32.62 12.26 15.36 49.29 4.63 37.59
CAI 7 277.68 90.61 143.21 384.83 34.25 32.63

Aug. 82 529.5 PAM2 5 10.07 2.56 7.64 14.33 1.15 25.45
PI 5 1.41 0.19 1.08 1.52 0.08 13.14
CBM2 5 2.41 0.91 0.86 3.15 0.41 37.68
CCM2 5 3.94 1.56 1.63 5.33 0.70 39.72
CAN2 5 24.53 9.70 10.64 35.33 4.34 39.54
AFOW 5 3284.25 906.54 2126.03 4329.45 405.42 27.60
AI 5 142.99 33.35 116.59 199.88 14.92 23.33
CCAN2 5 17.94 10.37 1.90 28.53 4.64 57.83
CAI 5 356.44 426.03 144.69 1117.83 190.53 119.52

Appendix 6-D (Continued) 

Quarter River N Hean Standard Minimum Ka:dmum Std. Error C.V.1 
Kile Deviation Value Value Of KeaD 

Aug. 82 527.4 PAK2 2 28.16 7.98 22.52 33.80 5.64 28.33 
PI 2 1.34 0.22 1.18 1.49 0.16 16.40 
CBK2 2 10.68 10.34 3.37 17.99 7.31 96.77 
CCJl2 2 4.44 4.73 1.09 7.79 3.35 106.69 
CAK2 2 61.86 56.84 21.67 102.05 40.19 91.88 
AFOW 2 6323.29 3921.05 3550.68 9095.89 2772.60 62.01 
AI 2 126.49 52.83 89.13 163.85 37.36 41.77 
CCAK2 2 43.89 50.90 7.90 79.88 35.99 115.97 
CAl 2 281.65 237.28 113.87 449.44 167.78 84.25 

Aug. 82 528.0 P.6JI2 7 18.22 5.65 10.75 27.69 2.14 31.03 
CJ"; PI 7 1.44 0.05 1.37 1.51 0.02 3.78 
~ CBK2 7 5.78 1. 72 3.23 8.15 0.65 29.78 0') 

CCK2 7 5.43 2.14 2.90 9.57 0.81 39.38 
CAJl2 7 44.47 14.56 22.22 63.77 5.50 32.73 
AFOW 7 8449.61 2803.42 4651.37 11847.95 1059.59 33.18 
AI 7 199.31 62.01 103.29 278.69 23.44 31.11 
CCAJl2 7 32.62 12.26 15.36 49.29 4.63 37.59 
CAl 7 277 .68 90.61 143.21 384.83 34.25 32.63 

Aug. 82 529.5 P.6JI2 5 10.07 2.56 7.64 14.33 1.15 25.45 
PI 5 1.41 0.19 1.08 1.52 0.08 13.14 
CBK2 5 2.41 0.91 0.86 3.15 0.41 37.68 
CCJl2 5 3.94 1.56 1.63 5.33 0.70 39.72 
C.6JI2 5 24.53 9.70 10.64 35.33 4.34 39.54 
AFOW 5 3284.25 906.54 2126.03 4329.45 405.42 27.60 
AI 5 142.99 33.35 116.59 199.88 14.92 23.33 
CCAK2 5 17 .94 10.37 1.90 28.53 4.64 57.83 
CAl 5 356.44 426.03 144.69 1117.83 190.53 119.52 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.,
Mile Deviation Value Value Of Mean

Dec. 82 496.5 PAM2 7 14.06 5.77 7.37 25.67 2.18 41.06
PI 7 1.45 0.08 1.33 1.52 0.03 5.53
CBM2 7 6.86 1.58 4.60 9.13 0.60 23.03
CCN2 7 5.30 1.19 3.59 6.36 0.45 22.37
CAM2 7 33.78 7.03 23.23 42.34 2.66 20.80
AFOW 7 1931.60 424.86 1428.08 2589.04 160.58 22.00
AI 7 58.60 13.05 34.35 74.02 4.93 22.28
CCAN2 7 24.85 6.39 14.04 34.60 2.42 25.72
CAI 7 82.69 27.26 42.03 122.45 10.30 32.97

Dec. 82 529.5 PAI2 7 28.82 6.66 18.83 36.93 2.52 23.11

PI 7 1.45 0.10 1.27 1.55 0.04 6.82

CBM2 7 3.03 0.87 1.78 4.41 0.33 28.80
CC!2 7 12.19 3.96 8.20 19.72 1.49 32.46
CAM2 7 76.75 31.00 46.44 142.13 11.72 40.39
AFOW 7 5776.03 695.42 4969.18 6919.18 262.84 12.04
AI 7 83.12 26.13 42.03 114.25 9.88 31.44
CCAN2 7 57.36 30.22 23.34 118.28 11.42 52.69
CAI 7 123.51 59.97 50.51 225.95 22.67 48.56

Feb. 83 496.5 PAE2 7 9.17 9.60 0.00 25.51 3.63 104.69
Pi 7 1.63 0.15 1.44 1.85 0.06 9.21
CBN2 7 0.45 1.03 0.00 2.77 0.39 229.15
CC02 7 12.58 3.31 9.64 19.40 1.25 26.30
CAN2 7 56.75 15.86 35.69 87.92 5.99 27.95
AFOW 7 5040.61 1308.54 3239.04 6881.51 494.58 25.96
AI 7 89.56 12.22 72.63 109.79 4.62 13.65
CCAJI2 7 50.08 17.46 33.36 87.92 6.60 34.86
CAI 7 104.20 24.39 72.63 136.96 9.22 23.41

Appendix 6-D (Continued) 

Quarter River N !ean Standard Jlinimum Jlaximum Std. Error C.V.1 
!ile Deviation Value Value or Mean 

Dec. 82 496.5 PA!2 7 14.06 5.77 7.37 25.67 2.18 41.06 
PI 7 1.45 0.08 1.33 1.52 0.03 5.53 
CBJl2 7 6.86 1.58 4.60 9.13 0.60 23.03 
CCII2 7 5.30 1.19 3.59 6.36 0.45 22.37 
CA!2 7 33.78 7.03 23.23 42.34 2.66 20.80 
AFOW 7 1931.60 424.86 1428.08 2589.04 160.58 22.00 
AI 7 58.60 13.05 34.35 74.02 4.93 22.28 
CCAII2 7 24.85 6.39 14.04 34.60 2.42 25.72. 
CAl 7 82.69 27.26 42.03 122.45 10.30 32.97 

Dec. 82 529.5 PU2 7 28.82 6.66 18.83 36.93 2.52 23.11 
U1 PI 7 1.45 0.10 1.27 1.55 0.04 6.82 
~ CBJf2 7 3.03 0.87 1. 78 4.41 0.33 28.80 '-.J 

CCJf2 7 12.19 3.96 8.20 19.72 1.49 32.46 
CO2 7 76.75 31.00 46.44 142.13 11.72 40.39 
AFOW 7 5776.03 695.42 4969.18 6919.18 262.84 12.04 
AI 7 83.12 26.13 42.03 114.25 9.88 31.44 
CCAJf2 7 57.36 30.22 23.34 118.28 11.42 52.69 
CAI 7 123.51 59.97 50.51 225.95 22.67 48.56 

Feb. 83 496.5 PU2 7 9.17 9.60 0.00 25.51 3.63 104.69 
PI 7 1.63 0.15 1.44 1.85 0.06 9.21 
CBJl2 7 0.45 1.03 0.00 2.77 0.39 229.15 
CCJf2 7 12.58 3.31 9.64 19.40 1.25 26.30 
CO2 7 56.75 15.86 35.69 87.92 5.99 27.95 
MOW 7 5040.61 1308.54 3239.04 6881.51 494.58 25.96 
AI 7 89.56 12.22 72.63 109.79 4.62 13.65 
CCAJf2 7 50.08 17.46 33.36 87.92 6.60 34.86 
CAl 7 104.20 24.39 72.63 136.96 9.22 23.41 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.2
mile Deviation Value Value Of Mean

Feb. 83 518.0 PAN2 7 4.11 3.13 0.00 8.65 1.18 76.14
PI 7 1.85 1.75 0.97 5.78 0.66 94.76
CBM2 7 0.27 0.19 0.00 0.63 0.07 70.79
CCM2 7 1.29 0.46 0.87 2.27 0.17 35.52
CAM2 7 5.00 2.22 2.78 8.96 0.84 44.45
AFOW 7 417.32 191.69 195.89 780.82 72.45 45.93
AI 7 88.87 35.00 45.59 148.61 13.23 39.38
CCAM2 6 2.92 2.61 0.07 7.05 1.06 89.17
CAI 6 1193.83 2149.70 45.59 5486.89 877.61 180.07

Feb. 83 527.4 PAM2 7 3.40 2.16 1.16 7.41 0.82 63.62
PI 7 1.11 0.08 1.01 1.27 0.03 7.33
CBM2 7 0.36 0.38 0.00 1.10 0.15 106.17
CCM2 7 0.71 0.18 0.54 1.08 0.07 25.14
CAN2 7 2.55 1.32 1.37 5.18 0.50 51.78
AFOW 7 245.50 87.29 163.01 413.01 32.99 35.56
AI 7 104.36 27.49 69.53 149.04 10.39 26.34
CCAM2 7 0.49 0.23 0.07 0.73 0.09 46.08
CAI 7 806.05 927.15 236.89 2883.90 350.43 115.02

Feb. 83 528.0 PAN2 6 0.97 0.22 0.72 1.18 0.09 22.53
P1 6 1.12 0.11 1.00 1.29 0.05 9.88
CBM2 6 0.11 0.06 0.00 0.20 0.03 60.92
CCM2 6 0.35 0.03 0.31 0.39 0.01 8.06
C,•2 6 0.81 0.23 0.49 1.07 0.10 28.96
AFOW 6 181.51 52.18 106.16 243.84 21.30 28.75
AI 6 242.62 90.64 98.79 353.73 37.01 37.36
CCAN2 6 0.22 0.21 0.00 0.51 0.08 94.28
CAI 4 619.15 332.59 290.26 969.10 166.30 53.72

Appendix 6-D (Continued) 

Quarter River N Kean Standard Minimum Maximum Std. Error C. V.1 
,Ule Deviation Value Value or lIean 

Feb. 83 518.0 PAI(2 7 4.11 3.13 0.00 8.65 1.18 76.14 
PI 7 1.85 1. 75 0.97 . 5.78 0.66 94.76 
CBK2 7 0.27 0.19 0.00 0.63 0.07 70.79 
CCJl2 7 1.29 0.46 0.87 2.27 0.17 35.52 
CAK2 7 5.00 2.22 2.78 8.96 0.84 44.45 
AFOW 7 417 .32 191.69 195.89 780.82 72.45 45.93 
AI 7 88.87 35.00 45.59 148.61 13.23 39.38 
CCAK2 6 2.92 2.61 0.07 7.05 1.06 89.17 
CAl 6 1193.83 2149.70 45.59 5486.89 877 .61 180.07 

Feb. 83 521.4 PAJl2 7 3.40 2.16 1.16 7.41 0.82 63.62 
PI 7 1.11 0.08 1.01 1.27 0.03 7.33 

r"p CBK2 7 0.36 0.38 0.00 1.10 0.15 106.11 
,.;. CCJl2 7 0.11 0.18 0.54 1.08 0.07 25.14 :;;l 

CAJl2 7 2.55 1.32 1.31 5.18 0.50 51.78 
APOW 7 245.50 81.29 163.01 413.01 32.99 35.56 
AI 7 104.36 27.49 69.53 149.04 10.39 26.34 
CCAJl2 7 0.49 0.23 0.07 0.73 0.09 46.08 
CAl 7 806.05 927.15 236.89 2883.90 350.43 115.02 

Feb. 83 528.0 PAJl2 6 0.97 0.22 0.72 1.18 0.09 22.53 
PI 6 1.12 0.11 1.00 1.29 0.05 9.88 
CBK2 6 0.11 0.06 0.00 0.20 0.03 60.92 
CCK2 6 0.35 0.03 0.31 0.39 0.01 8.06 
CAJl2 6 0.81 0.23 0.49 1.07 0.10 28.96 
APOW 6 181.51 52.18 106.16 243.84 21.30 28.75 
AI 6 242.62 90.64 98.79 353.13 37.01 37.36 
CCAJl2 6 0.22 0.21 0.00 0.51 0.08 94.28 
CAl 4 619.15 332.59 290.26 969.10 166.30 53.72 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum- Maximum Std. Error C.V. 1

Nile Deviation Value Value Of Mean

June 83 506.6 PAN2 7 14.90 8.82 1.85 27.60 3.33 59.18
PI 7 1.58 0.10 1.40 1.68 0.04 6.45
CBM2 7 8.23 5.65 0.00 17.71 2.13 68.58
CCN2 7 13.11 13.26 0.00 30.35 5.01 101.08
CAM2 7 99.67 41.77 39.92 159.00 15.79 41.91
AFOW 7 8054.31 2927.18 4833.56 13348.63 1106.37 36.34
Al 7 93.09 48.71 54.08 165.87 18.41 52.33
CCAM2 7 87.94 41.25 27.36 149.67 15.59 46.91
CAI 7 114.98 75.66 57.46 233.36 28.60 65.80

June 83 518.0 PAN2 2 1.29 1.82 0.00 2.57 1.29 141.42
PI 2 1.71 0.03 1.69 1.73 0.02 1.82
CBM2 2 2.39 3.38 0.00 4.78 2.39 141.42
C(12 2 22.36 0.69 21.87 22.85 0.49 3.08
CAM2 2 151.38 4.40 148.27 154.49 3.11 2.91
AFOW 2 13326.37 5.33 13322.60 13330.14 3.77 0.04
AI 2 88.07 2.53 86.28 89.86 1.79 2.87
CCAM2 2 147.76 0.72 147.25 148.27 0.51 0.49
CAI 2 90.19 0.47 89.86 90.53 0.34 0.53

Sep. 83 506.6 PAN2 4 5.67 6.43 0.00 13.78 3.22 113.35
P1 4 1.61 0.25 1.42 1.95 0.12 15.45
CBM2 4 1.48 2.35 0.00 4.93 1.17 159.18
CCM2 4 1.12 1.41 0.00 3.05 0.71 126.12
CAM2 4 16.24 9.80 7.78 29.40 4.90 60.36
AFOW 4 4973.12 3847.21 1821.23 10291.10 1923.60 77.36
Al 4 287.74 72.41 184.58 349.98 36.20 25.16
CCAN2 4 12.48 5.84 7.78 20.63 2.92 46.79
CAI 4 360.70 125.13 207.48 498.88 62.56 34.69

Appendiz 6-D (Continued) 

Quarter River N lIean Standard lIinimwn - lIadmwn Std. Error C.V.1 
lIile Deviation Value Value ot lIean 

June 83 506.6 PAII2 7 14.90 8.82 1.85 27.60 3.33 59.18 
PI 7 1.58 0.10 1.40 1.68 0.04 6.45 
CBII2 7 8.23 5.65 0.00 17.71 2.13 68.58 
CCII2 7 13.11 13.26 0.00 30.35 5.01 101.08 
CA112 7 99.61 41.77 39.92 159.00 15.19 41.91 
AVOW 1 8054.31 2927.18 4833.56 13348.63 1106.37 36.34 
AI 7 93.09 48.71 54.08 165.87 18.41 52.33 
CCAII2 7 87.94 41.25 21.36 149.67 15.59 46.91 
CAl 7 114.98 75.66 57.46 233.36 28.60 65.80 

June 83 518.0 PAlI2 2 1.29 1.82 0.00 2.51 1.29 141.42 
PI 2 1.71 0.03 1.69 1.13 0.02 1.82 
CBII2 2 2.39 3.38 0.00 4.18 2.39 141.42 

til CCII2 2 22.36 0.69 21.87 22.85 0.49 3.08 
,;loo 

CAft'2 2 151.38 4.40 148.27 154.49 3.11 2.91 
""' MOW 2 13326.31 5.33 13322.60 13330.14 3.77 0.04 

AI 2 88.01 2.53 86.28 89.86 1.19 2.87 
CCAJl2 2 147.16 0.72 147.25 148.21 0.51 0.49 
CAl 2 90.19 0.47 89.86 90.53 0.34 0.53 

Sap. 83 506.6 PAII2 4 5.61 6.43 0.00 13.78 3.22 113.35 
PI 4 1.61 0.25 1.42 1.95 0.12 15.45 
CBII2 4 1.48 2.35 0.00 4.93 1.17 159.18 
CCII2 4 1.12 1.41 0.00 3.05 0.71 126.12 
CAlI2 4 16.24 9.80 7.18 29.40 4.90 60.36 
AFOW 4 4973.12 3847.21 1821.23 10291.10 1923.60 77 .36 
AI 4 281.14 12.41 184.58 349.98 36.20 25.16 
CCAII2 4 l2.48 5.84 7.78 20.63 2.92 46.19 
CAl 4 360.10 125.13 207.48 498.88 62.56 34.69 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.'

Mile Deviation Value Value Of Mean

Sep. 83 529.5 PAM2 2 5.79 7.26 0.66 10.93 5.14 125.35
PI 2 1.58 0.16 1.47 1.69 0.11 10.04

CBN2 2 0.00 0.00 0.00 0.00 0.00

CCM2 2 3.84 2.46 2.10 5.58 1.74 63.94

CAM2 2 42.67 18.55 29.56 55.79 13.11 43.46

AFOW 2 2620.89 1124.11 1826.03 3415.75 794.86 42.89

Al 2 61.50 0.39 61.23 61.78 0.27 0.63

CCAM2 2 37.53 22.03 21.95 53.11 15.58 58.72

CAI 2 73.76 13.36 64.32 83.21 9.45 18.11

Nov. 83 496.5 PAN2 6 10.03 9.90 0.00 24.86 4.04 98.65
PI 6 1.60 0.17 1.41 1.88 0.07 10.60

CBM2 6 0.00 0.00 0.00 0.00 0.00
CCM2 6 2.24 2.69 0.00 7.23 1.10 119.68

0 CAM2 6 48.07 9.61 32.52 61.68 3.92 19.99

APOW 6 4617.35 832.10 3374.66 5723.29 339.70 18.02

Al 6 96.75 8.42 82.49 105.08 3.44 8.71

CCAh.2 6 40.78 10.55 32.52 61.68 4.31 25.88

CAI 6 115.21 16.18 92.80 140.34 6.60 14.04

Nov. 83 518.0 PAM2 7 27,05 20.07 0.00 58.34 7.59 74.22
PI 7 1.56 0.11 1.38 1.71 0.04 7.21

CBN2 7 0.00 0.00 0.00 0.00 0.00
CCM2 7 10.48 2.50 5.93 12.94 0.95 23.89

CAM2 7 118.24 15.96 92.97 140.40 6.03 13.50

APOW 7 10155.58 2213.65 7908.22 14363.01 836.68 21.80

Al 7 85.62 11.37 73.72 102.30 4.30 13.28

CCAM2 7 98.00 18.33 68.40 124.72 6.93 18.70

CAI 7 104.23 14.90 86.58 123.10 5.63 14.30

Appendix 6-D (Continued) 

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.1 
lIile Deviation Value Value Of Rean 

Sep. 83 529.5 PA!l2 2 5.79 7.26 0.66 10.93 5.14 125.35 
PI 2 1.58 0.16 1.47 1.69 0.11 10.04 
C8t12 2 0.00 0.00 0.00 0.00 0.00 
CCtl2 2 3.84 2.46 2.10 5.58 1. 74 63.94 
CA1f2 2 42.67 18.55 29~56 55.79 13.11 43.46 
AFOW 2 2620.89 1124.11 1826.03 3415.75 794.86 42.89 
AI 2 61.50 0.39 61.23 61.78 0.27 0.63 
CCAR2 2 37.53 22.03 21.95 53.11 15.58 58.72 
CAr 2 73.76 13.36 64.32 83.21 9.45 18.11 

Nov. 83 496.5 PAII2 6 10.03 9.90 0.00 24.86 4.04 98.65 
PI 6 1.60 0.17 1.41 1.88 0.07 10.60 

U'I 
CBII2 6 0.00 0.00 0.00 0.00 0.00 

(;- CCII2 6 2.24 2.69 0.00 7.23 1.10 119.68 
0 CAlf2 6 48.07 9.61 32.52 61.68 3.92 19.99 

MOW 6 4617.35 832.10 3374.66 5723.29 339.70 18.02 
AI 6 96.75 8.42 82.49 105.08 3.44 8.71 
CCAJl2 6 40.78 10.55 32.52 61.68 4.31 25.88 
CAl 6 115.21 16.18 92.80 140.34 6.60 14.04 

Nov. 83 518.0 PAJl2 7 27.05 20.07 0.00 58.34 7.59 74.22 
PI 7 1.56 0.11 1.38 1.71 0.04 7.21 
CBR2 7 0.00 0.00 0.00 0.00 0.00 
CCft2 1 10.48 2.50 5.93 12.94 0.95 23.89 
CO2 7 118.24 15.96 92.97 140.40 6.03 13.50 
AFOW 7 10155.58 2213.65 7908.22 14363.01 836.68 21.80 
AI 7 85.62 11.37 73.72 102.30 4.30 13.28 
CCAII2 7 98.00 IB.33 6B.40 124.72 6.93 18.70 
CAl 7 104.23 14.90 86.58 123.10 5.63 14.30 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.'
Mile Deviation Value Value Of Mean

L,
U1I-A

Nov. 83 527.4 PAN2
PI
CBK2
CCN2
CAM2
AFOW
AI
CCAM2
CAI

Nov. 83 528.0 PAM2
PI
CBH2
CC02
CAN2
AFOW
AI
CCAM2
CAI

Nov. 83 529.5 PAM2
PI
CBM2
CCM2
CAN2
AFOW
Al
CCAM2
CAI

6
6
6
6
6
6
6
6
6

1
1
1
1
1
1
1
1

1

3
3
3
3
3
3
3
3
3

55.37
1.41
0.00

11.64
117.10

7200.57
59.22
79.53
98.29

68.80
1.26
0.00
4.86

85.11
4626.03

54.35
41.04

112.73

42.35
1.43
0.00
9.12

91.10
9483.11
103.96

62.23
173.27

38.53
0.17
0.00
5.92

33.38
3445.20

12.05
36.66
34.18

68.80
1.26
0.00

. 4.86

. 85.11

. 4626.03

. 54.35
41.04

112.73

23.17
1.18
0.00
3.40

69.80
3504.11

50.09
24.14
60.67

125.12
1.57
0.00

18.93
160.86

13290.41
82.62

127.94
145.16

68.80
1.26
0.00
4.86

85.11
4626.03

54.35
41.04

112.73

69.52
1.64
0.00

11.27
93.92

11737.67
131.29
82.08

264.09

15.73
0.07
0.00
2.42

13.63
1406.50

4.92
14.97
13.95

69.59
11.99

50.87
28.51
47.85
20.35
46.09
34.77

31.73
0.19
0.00
1.99
2.53

3861.80
42.00
18.98

103.09

7.48
1.27
0.00
7.34

89.02
5023.97

55.60
44.26
61.21

18.32
0.11
0.00
1.15
1.46

2229.61
24.25
10.96
59.52

74.91
13.23

21.85
2.78

40.72
40.40
30.50
59.50

Appendix 6-D (Continued) 

Quarter River N Mean Standard lIinimum !faximum Std. Error C.V.l 
!file Deviation Value Value or Kean 

Nov. 83 527.4 PAK2 6 55.37 38.53 23.17 125.12 15.73 69.59 
PI .6 1.41 0.17 1.18 1.57 0.07 11.99 
CBK2 6 0.00 0.00 0.00 0.00 0.00 . 
CCH2 6 11.64 5.92 3.40 18.93 2.42 50.87 
CAK2 6 117.10 33.38 69.80 160.86 13.63 28.51 
MOW 6 7200.57 3445.20 3504.11 13290.41 1406.50 47.85 
AI 6 59.22 12.05 50.09 82.62 4.92 20.35 
CCAK2 6 79.53 36.66 24.14 127.94 14.97 46.09 
CAl 6 98.29 34.18 60.67 145.16 13.95 34.77 

Nov. 83 528.0 PAII2 1 68.80 68.80 68.80 
(j1 PI 1 1.26 1.26 1.26 
U1 CBII2 1 0.00 0.00 0.00 
~ CCH2 1 4.86 4.86 4.86 

CA112 1 85.11 85.11 85.11 
MOW 1 4626.03 4626.03 4626.03 
AI 1 54.35 54.35 54.35 
CCAII2 1 41.04 41.04 41.04 
CAl 1 112.73 112.73 112.73 

Nov. 83 529.5 PAK2 3 42.35 31.73 7.48 69.52 18.32 74.91 
PI .3 1.43 0.19 1.27 1.64 0.11 13.23 
CBII2 .3 0.00 0.00 0.00 0.00 0.00 
CCH2 3 9.12 1.99 7.34 11.27 1.15 21.85 
CA112 3 91.10 2.53 89.02 93.92 1.46 2.78 
AFOW 3 9483.11 3861.80 5023.97 11737. 67 2229.61 40.72 
AI 3 103.96 42.00 55.60 131.29 24.25 40.40 
CCAII2 3 62.23 18.98 44.26 82.08 10.96 30.50 
CAl 3 173.27 103.09 61.21 264.09 59.52 59.50 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.2
mile Deviation Value Value Of Mean

Mar. 84 506.6 PAM2
PI
CBM2
CCI2
CAh2
AFOW
AI
CCAM2
CAI

Mar. 84 518.0

U,

PAM2
PI
CBM2
CCM2
CAM2
AFOW
AI
CCAM2
CAI

PAX2
PI
CBM2
CCM2
CAM2
AFOW
Al
CCAM2
CAI

7
7
7
7
7
7
7
7
7

7
7
7
7
7
7
7
7
7

5
5
5
5
5
5
5
S
5

17.04
1.60
0.44
6.57

62.04
23108.90

314.98
50.08

358.94

25.90
1.55
0.37
5.38

50.32
2901.66

58.98
33.37

114.11

2.21
1.66
0.00
1.10

16.27
800.55
49.94
14.61
59.50

23.51
0.24
1.16
3.49

19.34
52150.37

683.18
20.22

741.30

35.14
0.28
0.65
6.67

33.94
2813.61

26.92
25.79

132.39

0.00
1.19
0.00
0.50

19.41
1090.41

45.39
19.41
49.45

0.00
1.07
0.00
0.00

13.73
685.62
10.43
11.41
17.35

0.00
1.40
0.00
0.20

10.95
585.62
40.57
7.24

49.42

66.19
1.91
3.08

10.27
75.82

141345.89
1864.23

69.35
2038.25

96.43
1.90
1.49

19.15
105.41

8432.19
96.25
82.88

407.36

8.89
0.09
0.44
1.32
7.31

19710.99
258.22

7.64
280.19

13.28
0.11
0.24
2.52

12.83
1063.44

10.17
9.75

50.04

138.02
14.69

264.58
53.14
31.17

225.67
216.90
40.37

206.53

135.66
18.17

172.87
123.97
67.45
96.97
45.64
77.26

116.02

106.11
13.01

88.00
50.52
so.38
17.33
63.05
32.26

Mar. 84 527.4 2.34
0.22
0.00
0.97
8.22

403.29
8.65
9.21

19.20

5.56
1.94
0.00
2.75

30.72
1519.18

61.95
30.72
93.63

1.05
0.10
0.00
0.43
3.68

180.36
3.87
4.12
8.58

Appendix 6-D (Continued) 

Quarter River N Kean Standard Kinimum Haximum Std. Error C.V.l 
lfile Deviation Value Value Of Hean 

Ifar. 84 506.6 PAK2 7 17 .04 23.51 0.00 66.19 8.89 138.02 
PI 7 .1.60 0.24 1.19 1.91 0·.09 14.69 
CBlf2 7 0.44 1.16 0.00 3.08 0.44 264.58 
CClf2 7 6.57 3.49 0.50 10.27 1.32 53.14 
CAK2 7 62.04 19.34 19.41 75.82 7.31 31.17 
AFOW 7 23108.90 52150.37 1090.41 141345.89 19710.99 225.67 
AI 7 314.98 683.18 45.39 1864.23 258.22 216.90 
CCAlf2 7 50.08 20.22 19.41 69.35 7.64 40.37 
CAl 7 358.94 741.30 49.45 2038.25 280.19 206.53 

Ifar. 84 518.0 PAlf2 7 25.90 35.14 0.00 96.43 13.28 135.66 
PI 7 1.55 0.28 1.07 1.90 0.11 18.17 
CBH2 7 0.37 0.65 0.00 1.49 0.24 172.87 

(J1 CClf2 7 5.38 6.67 0.00 19.15 2.52 123.97 
C,,-: CAlf2 7 50.32 33.94 13.73 105.41 12.83 67.45 
l'~ APOW 7 2901.66 2813.61 685.62 8432.19 1063.44 96.97 

AI 7 58.98 26.92 10.43 96.25 10.17 45.64 
CCAK2 7 33.37 25.79 11.41 82.88 9.75 77 .26 
CAl 7 114.11 132.39 17.35 407.36 50.04 116.02 

Har. 84 527.4 PAlf2 5 2.21 2.34 0.00 5.56 1.05 106.11 
PI 5 1.66 0.22 1.40 1.94 0.10 13.01 
CBR2 5 0.00 0.00 0.00 0.00 0.00 . 
CCH2 5 1.10 0.97 . 0.20 2.75 0.43 88.00 
Cd2 5 16.27 8.22 10.95 30.72 3.68 50.52 
AFOW 5 800.55 403.29 585.62 1519.18 180.36 50.38 
AI 5 49.94 8.65 40.57 61.95 3.87 17.33 
CCAK2 5 14.61 9.21 7.24 30.72 4.12 63.05 
CAl 5 59.50 19.20 49.42 93.63 8.58 32.26 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.,
mile Deviation Value Value Of Mean

Mar. 84 528.0 PAN2 6 9.52 5.96 0.00 16.95 2.43 62.56
PI 6 1.39 0.54 1.06 2.44 0.22 39.05
CBM2 6 0.26 0.63 0.00 1.54 0.26 244.95
CCM2 6 0.61 0.41 0.00 1.14 0.17 67.24

CAM2 6 14.01 9.16 6.76 31.56 3.74 65.38
AFOW 5 745.89 529.08 332.88 1643.84 236.61 70.93
Al 5 54.14 3.69 49.22 58.21 1.65 6.82
CCAM2 6 7.94 10.07 1.17 25.46 4.11 126.92

CAI 5 251.12 135.02 64.57 440.07 60.38 53.77

Mar. 84 529.5 PAM2 3 9.50 5.65 4.32 15.53 3.26 59.49
PI 3 1.16 0.15 1.05 1.34 0.09 13.11
CBK2 3 0.00 0.00 0.00 0.00 0.00
CCM2 3 0.97 0.33 0.74 1.35 0.19 34.50
C1112 3 8.19 2.38 6.76 10.93 1.37 29.07
AFOW 3 502.28 295.31 323.97 843.15 170.49 58.79
Al 3 58.17 16.42 47.90 77.11 9.48 28.23
CCAN2 3 2.24 1.54 1.32 4.02 0.89 68.74
CAI 3 319.29 287.80 84.44 640.35 166.16 90.14

July 84 496.5 PAN2 7 5.37 4.39 0.35 13.20 1.66 81.74
PI 7 1.61 0.09 1.44 1.70 0.03 5.47
CBM2 7 1.17 1.85 0.00 4.88 0.70 158.30
CCM2 7 0.73 1.92 0.00 5.09 0.73 262.80
CAN2 7 56.37 36.55 23.55 118.54 13.81 64.83
AFOW 7 6421.14 3997.63 2565.75 12295.89 1510.96 62.26

Al 7 115.08 21.66 90.57 145.59 8.19 18.82
CCAM2 7 51.12 36.28 21.73 114.26 13.71 70.96

CAI 7 132.72 35.76 95.64 193.51 13.51 26.94

Appendix 6-D (Continued) 

Quarter River N Ifean Standard Ifinimum Ifaximum Std. Error C. V.l 
tlile Deviation Value Value or Rean 

liar. 84 528.0 PAlf2 6 9.52 5.96 0.00 16.95 2.43 62.56 
PI 6 1.39 0.54 1.06 2.44 0.22 39.05 
CBII2 6 0.26 0.63 0.00 1.54 0.26 244.95 
CCII2 6 0.61 0.41 0.00 1.14 0.17 67.24 
CAR2 6 14.01 9.16 6.76 31.56 3.74 65.38 
Arow 5 145.89 529.08 332.88 1643.84 236.61 70.93 
AI 5 54.14 3.69 49.22 58.21 1.65 6.82 
CCAlf2 6 1.94 10.07 1.11 25.46 4.11 126.92 
CAl 5 251.12 135.02 64.51 440.01 60.38 53.77 

Ifar. 84 529.5 PAlf2 3 9.50 5.65 4.32 15.53 3.26 59.49 
PI 3 1.16 0.15 1.05 1.34 0.09 13.11 
CBK2 3 0.00 0.00 0.00 0.00 0.00 
CCII2 3 0.97 0.33 0.14 1.35 0.19 34.50 

(J1 Cd2 3 8.19 2.38 6.76 10.93 1.37 29.01 
(J1 -. !FOW 3 502.28 295.31 323.97 843.15 170.49 58.79 - AI 3 58.17 16.42 41.90 77.11 9.48 28.23 

CCAlf2 3 2.24 1.54 1.32 4.02 0.89 68.74 
CAI 3 319.29 287.80 84.44 640.35 166.16 90.14 

July 84 496.5 PAlf2 7 S.37 4.39 0.35 13.20 1.66 81.74 
PI 7 1.61 0.09 1.44 1. 70 0.03 5.47 
CBII2 7 1.17 1.85 0.00 4.88 0.70 158.30 
CCII2 7 0.73 1.92 0.00 5.09 0.73 262.80 
CAR2 7 56.37 36.55 23.55 118.54 13.81 64.83 
AFOW 7 6421.14 3997.63 2565.75 12295.89 1510.96 62.26 
AI 7 115.08 21.66 90.57 145.59 8.19 18.82 
CCAJl2 7 51.12 36.28 21.73 114.26 13.71 70.96 
CAl 7 132.72 35.76 95.64 193.51 13.51 26.94 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.z

mile Deviation Value Value Of Mean

July 84 506.6 PAN2
PI
CBM2
CCM2
CAN2
AFOW
AI
CCAM2
CAI

:J"

July 84 518.0 PAM2
PI
CBM2
CCM2
CAN2
AFOW
AI
CCAM2
CAI

7
7
7
7
7
7
7
7
7

7
7
7
7
7
7
7
7
7

2
2
2
2
2
2
2
2
2

4.24
1.70
1.96
0.90

30.24
4897.95
182.33
27.17

230.61

16.92
1.62
9.48

13.66
74.46

33149.41
454.39
62.90

533.21

3.84
1.47
0.96
0.39

11.95
2598.63
216.54

9.22
339.09

6.64
0.32
3.25
2.38

10.86
2542.68

86.81
12.03

145.61

18.99
0.18
7.81
2.72

29.07
27565.74

312.40
19.99

375.04

4.87
0.30
1.36
0.55
3.83

893.09
5.40
6.83

154.29

0.00
1.27
0.00
0.00

18.73
93.84
2.11
9.22
2.11

0.00
1.46
0.57

10.72
47.29

14612.33
146.17
37.01

196.34

0.40
1.26
0.00
0.00
9.25

1967.12
212.72

4.39
229.99

15.05
2.30
7.52
6.29

44.52
8617.12
258.11
44.52

483.55

51.02
1.89

18.92
17.43

129.70
93367.81
1124.20

96.56
1318.57

7.29
1.68
1.93
0.78

14.66
3230.14
220.35
14.04

448.19

2.51
0.12
1.23
0.90
4.10

961.04
32.81
4.55

55.04

7.18
0.07
2.95
1.03

10.99
10418.87

118.08
7.56

141.75

3.45
0.21
0.96
0.39
2.71

631.51
3.82
4.83

109.10

156.64
18.52

165.26
264.58
35.91
51.91
47.61
44.29
63.14

112.24
11.03
82.42
19.91
39.04
83.16
68.75
31.78
70.34

126.88
20.06

141.42
141.42
32.01
34.37
2.49

74.08
45.50

Sep. 84 496.5 PAN2
PI
CBM2
CCM2
CAM2
AFOW
AI
CCAN2
CAI

Appendix 6-D (Continued) 

Quarter River H lie an Standard lIinimum Kaximum Std. Error C.V.1 
lIile Deviation Value Value or Kean 

July 84 506.6 PAK2 7 4.24 6.64 0.00 15.05 2.51 156.64 
PI 7 1. 70 0.32 1.27 2.30 0.12 18.52 
CBK2 7 1.96 3.25 0.00 7.52 1.23 165.26 
CClf2 7 0.90 2.38 0.00 6.29 0.90 264.58 
CO2 1 30.24 10.86 18.73 ·44.52 4.10 35.91 
AFOW 1 4897.95 2542.68 93.84 8617.12 961.04 51.91 
AI 7 182.33 86.81 2.11 258.11 32.81 47.61 
CCAK2 7 27.11 12.03 9.22 44.52 4.55 44.29 
CAl 7 230.61 145.61 2.11 483.55 55.04 63.14 

July 84 518.0 PAK2 7 16.92 18.99 0.00 51.02 7.18 112.24 
PI 7 1.62 0.18 1.46 1.89 0.07 11.03 
CBII2 7 9.48 7.81 0.57 18.92 2.95 82.42 

:r CClf2 1 13.66 2.72 10.72 17.43 1.03 19.91 cr CAlf2 1 74.46 29.01 47.29 129.70 10.99 39.04 ~ 
MOW 7 33149.41 27565.74 14612.33 93367.81 10418.87 83.16 
AI 7 454.39 312.40 146.11 1124.20 118.08 68.75 
CCAIl2 7 62.90 19.99 37.01 96.56 7.56 31.78 
CAl 7 533.21 375.04 196.34 1318.57 141. 75 70.34 

Sep. 84 496.5 PAK2 2 3.84 4.87 0.40 7.29 3.45 126.88 
PI 2 1.47 0.30 1.26 1.68 0.21 20.06 
CBII2 2 0.96 1.36 0.00 1.93 0.96 141.42 
CCK2 2 0.39 0.55 0.00 0.78 0.39 141.42 
CAK2 2 11.95 3.83 9.25 14.66 2.71 32.01 
AFOW 2 2598.63 893.09 1967.12 3230.14 631. 51 34.37 
AI 2 216.54 5.40 212.72 220.35 3.82 2.49 
CCAK2 2 9.22 6.83 4.39 14.04 4.83 74.08 
CAl 2 339.09 154.29 229.99 448.19 109.10 45.50 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.'
Mile Deviation Value Value Of Mean

Sep. 84 506.6 PAN2 2 22.41 0.59 21.99 22.82 0.42 2.63
PI 2 1.29 0.05 1.26 1.33 0.04 3.94
CBM2 2 0.81 1.14 0.00 1.62 0.81 141.42
CCK2 2 0.74 1.04 0.00 1.48 0.74 141.42
CAM2 2 30.83 5.54 26.91 34.74 3.92 17.96
AFOW 2 4100.34 1208.38 3245.89 4954.79 854.45 29.47
AI 2 131.61 15.55 120.61 142.61 11.00 11.82
CCAKN2 2 16.46 5.28 12.73 20.19 3.73 32.06
CAI 2 250.21 6.79 245.41 255.02 4.80 2.71

Sep. 84 518.0 PAM2 7 36.11 39.25 0.83 113.72 14.83 108.70
PI 7 1.39 0.25 1.02 1.66 0.10 18.29
CBK2 7 1.29 1.29 0.00 2.88 0.49 100.60

CA CCK2 7 5.39 3.53 0.95 9.88 1.33 65.43
CAK2 7 53.14 23.43 14.82 86.67 8.85 44.09
AFOW 7 6999.90 3439.08 2739.73 13605.48 1299.85 49.13
AI 7 157.88 85.53 31.61 316.87 32.33 54.18
CCAK2 7 30.03 25.06 3.95 73.74 9.47 83.46
CAI 7 757.74 1215.28 37.16 3444.31 459.33 160.38

Sep. 84 527.4 PAK2 7 18.78 22.37 0.66 65.66 8.45 119.11
PI 7 1.40 0.18 1.18 1.67 0.07 12.70
CBK2 7 2.07 3.47 0.00 9.76 1.31 167.27
CCK2 7 2.04 1.96 0.00 5.44 0.74 95.79
CAK2 7 28.50 19.05 12.65 62.97 7.20 66.83
AFOW 7 6416.93 2521.57 3892.47 10700.68 953.06 39.30
AI 7 280.13 122.52 83.37 472.46 46.31 43.74
CCAK2 7 16.55 7.88 5.27 27.65 2.98 47.62
CAI 7 441.69 193.92 230.03 837.36 73.30 43.90

Appendix 6-D (Continued) 

Quarter River N· lie an Standard lIinimum lIaximum Std. Error C. V.1 
Kile Deviation Value Value or Rean 

Sep. 84 506.6 P02 2 22.41 0.59 21.99 22.82 0.42 2.63 
PI 2 1.29 0.05 1.26 1.33 0.04 3.94 
CBII2 2 0.81 1.14 0.00 1.62 0.81 141.42 
CCII2 2 0.14 ·1.04 0.00 1.48 0.74 141.42 
CAlf2 2 30.83 5.54 26.91 34.14 ~.92 17.96 
MOW 2 4100.34 1208.38 3245.89 4954.79 854.45 29.47 
AI 2 131.61 15.55 120.61 142.61 11.00 11.82 
CCAlf2 2 16.46 S.28 12.13 20.19 3.73 32.06 
CAl 2 250.21 6.19 245.41 255.02 4.80 2.71 

Sep. 84 518.0 P02 1 36.11 39.25 0.83 113.72 14.83 108.10 

U1 
PI 1 1.39 0.25 1.02 1.66 0.10 18.29 

U1 CBII2 7 1.29 1.29 0.00 2.88 0.49 100.60 
Ul CCII2 7 5.39 3.53 0.95 9.88 1.33 65.43 

CO2 7 53.14 23.43 14.82 86.67 8.85 44.09 
MOW 1 6999.90 3439.08 2739.73 13605.48 1299.85 49.13 
AI 1 157.88 85.53 31.61 316.87 32.33 54.18 
CCAK2 7 30.03 25.06 3.95 73.14 9.47 83.46 
CAl 1 757.74 1215.28 37.16 3444.31 459.33 160.38 

Sep. 84 527.4· P02 1 18.78 22.37 0.66 65.66 8.45 119.11 
PI 1 1.40 0.18 1.18 1.67 0.01 12.70 
CBII2 1 2.07 3.47 0.00 9.76 1.31 167.27 
CCK2 7 2.04 1.96 0.00 5.44 0.74 95.79 
CAK2 7 28.50 19.05 12.65 62.97 7.20 66.83 
MOW 7 6416.93 2521. 57 3892.47 10700.68 953.06 39.30 
AI 7 280.13 122.52 83.37 472.46 46.31 43.74 
CCAK2 7 16.55 7.88 5.27 27.65 2.98 47.62 
CAl 7 441.69 193.92 . 230.03 837.36 73.30 43.90 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.1
Mile Deviation Value Value Of Mean

Sep. 84 528.0 PAM2 7 8.92 3.32 5.18 15.32 1.25 37.17
PI 7 1.19 0.11 1.04 1.38 0.04 9.24
CBM2 7 0.58 0.79 0.00 2.11 0.30 135.10
CCM2 7 1.17 0.79 0.00 2.36 0.30 67.50
CAM2 7 9.30 4.31 5.41 17.89 1.63 46.39
AFOW 7 5415.95 1431.31 2716.44 6912.33 540.98 26.43
AI 7 687.80 342.37 237.24 1264.47 129.40 49.78
CCAN2 7 3.76 2.99 0.44 8.34 1.13 79.37
CAI 7 3168.56 3473.14 364.07 10557.12 1312.72 109.61

Dec. 84 496.5 PAM2 2 40.97 33.80 17.07 64.87 23.90 82.49
PI 2 1.36 0.16 1.24 1.47 0.11 11.65
CBM2 2 0.26 0.37 0.00 0.53 0.26 141.42
CCK2 2 9.08 2.59 7.25 10.91 1.83 28.49
CAN2 2 60.74 21.09 45.83 75.65 14.91 34.72
AFOW 2 4456.16 1407.43 3460.96 5451.37 995.21 31.58
AI 2 73.79 2.45 72.06 75.52 1.73 3.32
CCAM2 2 34.45 0.31 34.23 34.67 0.22 0.90
CAI 2 129.16 39.69 101.10 157.22 28.06 30.73

Dec. 84 506.6 PAM2 2 50.69 0.12 50.61 50.78 0.09 0.24
PI 2 1.33 0.01 1.33 1.34 0.01 0.56
CBM2 2 0.00 0.00 0.00 0.00 0.00
CCM2 2 10.46 0.80 9.89 11.02 0.57 7.65
CAh12 2 78.76 1.85 77.45 80.07 1.31 2.35
AFOW 2 5396.92 270.73 5205.48 5588.36 191.44 5.02
AI 2 68.58 5.05 -65.01 72.16 3.57 7.36
CCAM2 2 46.08 1.86 44.77 47.40 1.32 4.04
CAI 2 117.32 10.62 109.82 124.83 7.51 9.05

Appendix 6-D (Continued) 

Quarter River N Kean Standard Kinimum Kaximum Std. Error C.V.1 
Kile Deviation Value Value Of Kean 

Sep. 84 528.0 PAJl2 7 8.92 3.32 5.18 15.32 1.25 37.17 
PI 7 1.19 0.11 1.04 1.38 0.04 9.24 
CBK2 7 0.58 0.79 0.00 2.11 0.30 135.10 
CCK2 7 1.17 0.79 0.00 2.36 0.30 67.50 
CAK2 7 9.30 4.31 5.41 17 .89 1.63 46.39 
AFOW 7 5415.95 1431.31 2716.44 6912.33 540.98 26.43 
AI 7 687.80 342.37 237.24 1264.47 129.40 49.78 
CCAK2 7 3.76 2.99 0.44 8.34 1.13 79.37 
CAl 7 3168.56 3473.14 364.07 10557.12 1312.72 109.61 

Dee. 84 496.5 PAJl2 . 2 40.97 33.80 17.07 64.87 23.90 82.49 
PI 2 1.36 0.16 1.24 1.47 0.11 11.65 
CBK2 2 0.26 0.37 0.00 0.53 0.26 141.42 cr CCII2 2 9.08 2.59 7.25 10.91 1.83 28.49 (;1 

C') CAK2 2 60.74 21.09 45.83 75.65 14.91 34.72 
APOW 2 4456.16 1407.43 3460.96 5451.37 995.21 31.58 
AI 2 73.79 2.45 72.06 75.52 1.73 3.32 
CCAK2 2 34.45 0.31 34.23 34.67 0.22 0.90 
CAl 2 129.16 39.69 101.10 157.22 28.06 30.73 

Dee. 84 506.6 PAJl2 2 50.69 0.12 50.61 50.78 0.09 0.24 
PI 2 1.33 0.01 1.33 1.34 0.01 0.56 
CBK2 2 0.00 0.00 0.00 0.00 0.00 
CCII2 2 10.46 0.80 9.89 11.02 0.57 7.65 
CAII2 2 78.76 1.85 77 .45 80.07 1.31 2.35 
AFOW 2 5396.92 270.73 5205.48 5588.36 191.44 5.02 
AI 2 68.58 5.05 ·65.01 12.16 3.57 7.36 
CCA!2 2 46.08 1.86 44.77 47.40 1.32 4.04 
CAl 2 117.32 10.62 109.82 124.83 7.51 9.05 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.3
Mile Deviation Value Value Of Mean

Dec. 84 527.4 PAM2
PI
CBM2
CCM2
CAM2
AFOW
AT
CCAM2
CAI

Dec. 84 528.0

U,
U,J

PAM2
PI
CBM2
CCM2
CAN2
AFOW
AI
CCAM2
CAI

PAM2
P1
CBM2
CCM2
CAM2
AFOW

7
7
7
7
7
7
7
7
7

5
5
5
5
5
5
5
5
5

7
7
7
7
7
7

48.19
1.49

22.63
11.34

139.53
11604.21

83.73
107.91
110.95

86.60
1.29

22.24
9.35

118.85
19006.85

206.96
65.34

413.22

86.26
1.38

23.61
12.01

156.95
13591.00

19.89
0.07
3.82
4.51

19.74
4748.17

34.22
16.41
55.29

43.51
0.07

14.57
3.31

63.41
2130.93
115.89
41.39

245.82

23.36
0.03

10.19
3.83

43.90
4319.02

18.51
1.39

17.00
7.11

101.76
7846.58

54.19
88.51
63.84

46.27
1.21
8.75
5.45

59.82
16071.23

85.93
31.18

141.65

41.26
1.33

10.45
5.32

73.97
6293.15

70.01
1.58

27.84
17.12

166.58
20555.48

152.30
128.75
227.07

158.52
1.40

46.44
14.56

204.76
21369.18

357.24
113.46
685.34

106.11
1.41

40.77
15.35

199.98
17769.18

7.52
0.03
1.45
1.70
7.46

1794.64
12.93
6.20

20.90

19.46
0.03
6.52
1.48

28.36
952.98
51.83
18.51

109.94

8.83
0.01
3.85
1.45

16.59
1632.43

41.28
4.78

16.89
39.78
14.14
40.92
40.87
15.21
49.83

50.24
5.45

65.53
35.45
53.36
11.21
56.00
63.35
59.49

27.08
2.03

43.17
31.90
27.97
31.78

Dec. 84 529.5

Appendix 6-D (Continued) 

Quarter RiV'8r N Kean Standard Kinimum Kuimum Std. Error C.V.1 
Mile Deviation Value Value or Hean 

Dee. 84 527.4 PAK2 7 48.19 19.89 18.51 70.01 7.52 41.28 
PI 7 1.49 0.07 1.39 1.58 0.03 4.78 
CBK2 7 22.63 3.82 17.00 27.84 1.45 16.89 
CClf2 7 11.34 4.51 7.11 17.12 1. 70 39.78 
CAK2 7 139.53 19.74 101.76 166.58 7.46 14.14 
AFOW 7 11604.21 4748.17 7846.58 20555.48 1794.64 40.92 
AI 7 83.73 34.22 54.19 152.30 12.93 40.87 
CCAK2 7 107.91 16.41 88.51 128.75 6.20 15.21 
CAl 7 110.95 55.29 63.84 227.07 20.90 49.83 

Dec. 84 528.0 PAK2 5 86.60 43.51 46.27 158.52 19.46 50.24 
PI 5 1.29 0.07 1.21 1.40 0.03 5.45 
CBK2 5 22.24 14.57 8.75 46.44 6.52 65.53 
CCK2 5 9.35 3.31 5.45 14.56 1.48 35.45 

CI! CA112 5 118.85 63.41 59.82 204.76 28.36 53.36 
CI! AFOW 5 19006.85 2130.93 16071.23 21369.18 952.98 11.21 -.J 

AI 5 206.96 115.89 85.93 357.24 51.83 56.00 
CCAII2 5 65.34 41.39 31.18 113.46 18.51 63.35 
CAl 5 413.22 245.82 141.65 685.34 109.94 59.49 

Dee. 84 529.5 PAK2 7 86.26 23.36 41.26 106.11 8.83 27.08 
PI 7 1.38 0.03 1.33 1.41 0.01 2.03 
CBK2 7 23.61 10.19 10.45 40.77 3.85 43.17 
CCK2 7 12.01 3.83 5.32 15.35 1.45 31.90 
CAK2 7 156.95 43.90 73.97 199.98 16.59 27.97 
AFOW 7 13591.00 4319.02 6293.15 17769.18 1632.43 31.78 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.1
mile Deviation Value Value Of Mean

AI
CCAII2
CAI

0,

Feb. 85 496.5 PAM2
PI
CBM2
CCM2
CAM2
AFOW
AI
CCAN2
CAI

Feb. 85 506.6 PAM2
PI
CBM2
CCN2
CAM2
AFOW
AI
CCAN2
CAI

Feb. 85 528.0 PAM2
PI
CBN2
CCM2
CAN2
AFOW

7
7
7

1

2
1
2

1
11
1
1

2
2
2
22
2
2
2
2

.7
77
7
7
6

86.75
102.39
134.69

0.00
1.77
0.00
0.00

22.22
1878.08

84.52
22.22
84.52

11.11
1.10
0.00
0.49
7.85

733.22
180.46

0.95
751.01

5.83
1.22
0.00
0.35
5.33

459.59

14.13
31.06
29.00

0.00
1.77
0.00
0.00

22.22
1878.08

84.52
22.22
84.52

67.19
47.84
98.80

10.93
0.09
0.00
0.41
6.62

427.65
206.58

0.10
368.01

5.12
0.18
0.00
0.43
2.91

224.13

3.38
1.03
0.00
0.20
3.17

430.82
34.39
0.88

490.79

1.03
1.06
0.00
0.00
2.20

215.75

107.74
138.80
183.21

0.00
1.77
0.00
0.00

22.22
1878.08

84.52
22.22
84.52

18.84
1.16
0.00
0.78

12.53
1035.62
326.53

1.02
1011.24

15.97
1.55
0.00
1.22

11.27
828.77

5.34
11.74
10.96

16.29
30.34
21.53

7.73
0.07
0.00
0.29
4.68

302.40
146.07

0.07
260.22

1.94
0.07
0.00
0.16
1.10

91.50

98.39
8.48

84.32
84.29
58.33

114.47
10.88
49.00

87.86
14.53

121.28
54.56
48.77

Appendix 6-D (Continued) 

Quarter River N Kean Standard Kinimum Kaximum Std. Error C.V.1 
Kile Deviation Value Value or Kean 

AI 7 86.75 14.13 67.19 107.74 5.34 16.29 
CCAJl2 7 102.39 31.06 47.84 138.80 11. 74 30.34 
CAl 7 134.69 29.00 98.80 183.21 10.96 21.53 

Feb. 85 496.5 PAJl2 1 0.00 0.00 0.00 
PI 1 1.77 1.77 1.77 
CBK2 1 0.00 0.00 0.00 
CCII2 1 0.00 0.00 0.00 
CAJl2 1 22.22 22.22 22.22 
AFOW 1 1878 .. 08 1878.08 1878.08 
AI 1 84.52 84.52 84.52 
CCAJl2 1 22.22 22.22 22.22 
CAl 1 84.52 84.52 84.52 

til Feb. 85 506.6 PAK2 2 11.11 10.93 3.38 18.84 7.73 98.39 c.r. 
Q:I PI 2 1.10 0.09 1.03 1.16 0.07 8.48 

CBR2 2 0.00 0.00 0.00 0.00 0.00 
CCII2 2 0.49 0.41 0.20 0.78 0.29 84.32 
CAJf2 2 7.85 6.62 3.17 12.53 4.68 84.29 
AFOW 2 733.22 427.65 430.82 1035.62 302.40 58.33 
AI 2 180.46 206.58 34.39 326.53 146.07 114.47 
CCAJl2 2 0.95 0.10 0.88 1.02 0.07 10.88 
CAl 2 751.01 368.01 490.79 1011.24 260.22 49.00 

Feb. 85 528.0 PAK2 1 5.83 5.12 1.03 15.97 1.94 87.86 
PI 7 1.22 0.18 1.06 1.55 0.07 14.53 
CBR2 7 0.00 0.00 0.00 0.00 0.00 
CCR2 7 0.35 0.43 0.00 1.22 0.16 121.28 
CAJf2 7 5.33 2.91 2.20 11.27 1.10 54.56 
AFOW 6 459.59 224.13 215.75 828.77 91.50 48.77 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.2

mile Deviation Value Value Of Mean

AI 6 92.65 31.60 61.30 141.59 12.90 34.10
CCAM2 7 1.65 0.93 1.02 3.73 0.35 56.21
CAI 6 329.91 205.42 85.55 596.29 83.86 62.27

Feb. 85 529.5 PAN2 2 2.51 2.33 0.86 4.15 1.65 93.11
PI 2 1.22 0.28 1.02 1.41 0.20 22.67
CBM2 2 0.00 0.00 0.00 0.00 0.00 141.42
CCN2 2 0.43 0.04 0.40 0.46 0.03 8.47
CAM2 2 2.25 0.62 1.81 2.69 0.44 27.76
AFOW 2 186.64 27.61 167.12 206.16 19.52 14.79
AI 2 88.08 36.72 62.11 114.04 25.97 41.70
CCAM2 2 0.69 0.78 0.15 1.24 0.55 111.65
CAI 2 654.05 690.52 165.79 1142.32 488.27 105.57

May 85 496.5 PAM2 2 11.75 14.57 1.45 22.05 10.30 123.99
PI 2 1.51 0.21 1.37 1.66 0.15 13.71
CBM2 2 0.00 0.00 0.00 0.00 0.00
CCM2 2 0.00 0.00 0.00 0.00 0.00
CAN2 2 32.15 9.34 25.55 38.75 6.60 29.05
AFOW 2 6984.93 1796.83 5714.38 8255.48 1270.55 25.72
At 2 218.35 7.54 213.02 223.68 5.33 3.45
CCAM2 2 23.74 0.57 23.34 24.14 0.40 2.40
CAI 2 293.44 68.66 244.88 341.99 48.55 23.40

May 85 506.6 PAM2 7 10.56 14.02 0.00 31.62 5.30 132.71
PI 7 1.59 0.16 1.40 1.80 0.06 9.86
CBM2 7 0.16 0.41 0.00 1.10 0.16 264.58
CCM2 7 0.91 1.46 0.00 3.97 0.55 161.38
CAM2 7 43.78 16.75 18.86 61.80 6.33 38.26
AFOW 7 5501.37 1494'80 3489.73 6930.14 564.98 27.17

Appendix 6-D (Continued) 

Quarter River N Kean Standard Kinimum 1!aximum Std. Error C. V.1 
!file Deviation Value Value Of 1!ean 

AI 6 92.65 31.60 61.30 141. 59 12.90 34.10 
CCAH2 7 1.65 0.93 1.02 3.73 0.35 56.21 
CAl 6 329.91 205.42 85.55 596.29 83.86 62.27 

Feb. 85 529.5 PAH2 2 2.51 2.33 0.86 4.15 1.65 93.11 
PI 2 1.22 0.28 1.02 1.41 0.20 22.67 
CBK2 2 0.00 0.00 0.00 0.00 0.00 141.42 
CCK2 2 0.43 0.04 0.40 0.46 0.03 8.47 
CAK2 2 2.25 0.62 1.81 2.69 0.44 27.76 
AFOW 2 186.64 27.61 167.12 206.16 19.52 14.79 
AI 2 88.08 36.72 62.11 114.04 25.97 41.70 
CCAH2 2 0.69 0.78 0.15 1.24 0.55 111.65 
CAl 2 654.05 690.52 165.79 1142.32 488.27 105.57 

CII 
CJT 

Kay 85 496.5 PAK2 2 11.75 14.57 1.45 22.05 10.30 123.99 C-' 
PI 2 1.51 0.21 1.37 1.66 0.15 13.71 
CB1!2 2 0.00 0.00 0.00 0.00 0.00 
CC1!2 2 0.00 0.00 0.00 0.00 0.00 
CAH2 2 32.15 9.34 25.55 38.75 6.60 29.05 
AFOW 2 6984.93 1796.83 5714.38 8255.48 1270.55 25.72 
AI 2 218.35 7.54 213.02 223.68 5.33 3.45 
CCAII2 2 23.74 0.57 23.34 24.14 0.40 2.40 
CAl 2 293.44 68.66 244.88 341.99 48.55 23.40 

1!ay 85 506.6 PAK2 7 10.56 14.02 0.00 31.62 5.30 132.71 
PI 7 1. 59 0.16 1.40 1.80 0.06 9.86 
CBII2 7 0.16 0.41 0.00 1.10 0.16 264.58 
CC1!2 7 0.91 1.46 0.00 3.97 0.55 161.38 
CAH2 7 43.78 16.15 18.86 61.80 6.33 38.26 
AFOW 7 5501.37 1494~80 3489.73 6930.14 564.98 21.17 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.
Mile Deviation Value Value Of Mean

Al 7 132.93 25.63 109.27 184.99 9.69 19.28
CCAM2 7 35.96 12.00 14.48 49.08 4.54 33.37
CAI 7 160.96 38.66 127.51 240.94 14.61 24.02

May 85 518.0 PAK2 7 44.08 16.57 28.08 79.18 6.26 37.59
PI 7 1.38 0.11 1.20 1.47 0.04 8.24
CBM2 7 16.59 5.19 9.62 25.84 1.96 31.27
CCM2 7 3.83 2.79 0.00 8.00 1.05 72.74
CAM2 7 82.97 23.83 42.93 113.57 9.01 28.73
AFOW 7 26352.15 4487.86 19228.77 32579.45 1696.25 17.03
Al 7 357.68 168.73 178.06 682.03 63.77 47.17
CCAN2 7 55.29 23.35 16.90 83.68 8.83 42.23

Ul CAI 7 640.63 506.02 234.28 1732.74 191.26 78.99

0
May 85 527.4 PAR2 7 16.59 12.90 0.48 39.76 4.88 77.77

P1 7 1.41 0.24 0.93 1.68 0.09 17.20
CBM2 7 2.46 0.99 1.13 3.69 0.37 40.11
CCW2 7 6.15 2.34 4.01 10.69 0.88 38.02
CAN2 7 30.82 13.19 16.52 54.65 4.98 42.79
APOW 7 9443.44 3598.97 3010.27 13446.58 1360.28 38.11
Al 7 363.37 237.66 96.99 814.07 89.83 65.40
CCAM2 6 24.14 10.24 15.80 42.57 4.18 42.41
CAI 6 414.54 232.17 180.49 851.02 94.78 56.01

May 85 528.0 PAN2 7 30.48 19.00 4.70 60.79 7.18 62.33
PI 7 1.30 0.19 1.06 1.59 0.07 14.84
CBK2 7 5.86 3.84 0.65 11.90 1.45 65.56
CCK2 7 11.79 3.72 4.09 15.19 1.41 31.58
CAM2 7 38.45 9.35 25.09 51.80 3.53 24.31
AFOW 7 19110.57 1588.22 16582.19 21543.84 600.29 8.31

Appendix 6-0 (Continued) 

Quarter River N Hean Standard Minimum Maximum Std. Error C.V.l. 
lIile Deviation Value Value Of Jlean 

AI 7 132.93 25.63 109.27 184.99 9.69 19.28 
CCAJf2 7 35.96 12.00 14.48 49.08 4.54 33.37 
CAl 7 160.96 38.66 127.51 240.94 14.61 24.02 

Hay 85 518.0 PAJf2 7 44.08 16.57 28.08 79.18 6.26 37.59 
PI 7 1.38 0.11 1.20 1.47 0.04 8.24 
CB"2 7 16.59 5.19 9.62 25.84 1.96 31.27 
CCJf2 7 3.83 2.19 0.00 8.00 1.05 72.74 
CAJf2 7 82.97 23.83 42.93 113.57 9.01 28.73 
AVOW 7 26352.15 4487.86 19228.77 32579.45 1696.25 17.03 
AI 7 357.68 168.73 178.06 682.03 63.77 47.17 
CCAJf2 7 55.29 23.35 16.90 83.68 8.83 42.23 

CJ1. CAl 7 640.63 506.02 234.28 1732.74 191.26 78.99 
(Jl 

0 
"ay 85 527.4 PAII2 7 16.59 12.90 0.48 39.76 4.88 77.77 

PI 7 1.41 0.24 0.93 1.68 0.09 17.20 
CBJl2 7 2.46 0.99 1.13 3.69 0.37 40.11 
CCJf2 7 6.15 2.34 4.01 10.69 0.88 38.02 
CA112 7 30.82 13.19 16.52 54.65 4.98 42.79 
AVOW 7 9443.44 3598.97 3010.27 13446.58 1360.28 38.11 
AI 7 363.37 237.66 96.99 814.07 89.83 65.40 
CCAJl2 6 24.14 10.24 15.80 42.57 4.18 42.41 
CAl 6 414.54 232.17 180.49 851.02 94.78 56.01 

"ay 85 528.0 PAII2 7 30.48 19.00 4.70 60.79 7.18 62.33 
PI 7 1.30 0.19 1.06 1.59 0.07 14.84 
CBII2 7 5.86 3.84 0.65 11.90 1.45 65.56 
CC"2 7 11.19 3.12 4.09 15.19 1.41 31.58 
CA112 1 38.45 9.35 25.09 51.80 3.53 24.31 
AVOW 7 19110.57 1588.22 16582.19 21543.84 600.29 8.31 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V. 1

Nile Deviation Value Value Of Nean

Al 7 525.96 158.79 374.93 858.52 60.02 30.19
CCAI2 7 19.69 9.78 3.51 28.09 3.70 49.69
CAI 7 1736.55 2023.30 629.68 6135.69 764.73 116.51

May 85 529.5 PAH2 2 16.00 6.80 11.19 20.80 4.81 42.48
PI 2 1.46 0.07 1.41 1.51 0.05 5.03
CBM2 2 0.90 0.69 0.41 1.38 0.49 76.81
CC12 2 5.56 1.59 4.44 6.68 1.12 28.52
CAN2 2 40.38 3.25 38.08 42.68 2.30 8.06
AFOW 2 6198.29 2178.95 4657.53 7739.04 1540.75 35.15
AI 2 156.19 66.55 109.13 203.24 47.06 42.61
CCAM2 2 29.63 0.93 28.97 30.28 0.66 3.14
CAI 2 208.16 67.01 160.78 255.55 47.38 32.19

Aug. 85 496.5 PAN2 2 5.73 4.81 2.33 9.13 3.40 83.99
PI 2 1.49 0.10 1.42 1.56 0.07 6.88
CBE2 2 3.60 1.86 2.28 4.92 1.32 51.76
CCN2 2 0.33 0.34 0.08 0.57 0.24 104.55
CAM2 2 15.28 5.70 11.26 19.31 4.03 37.26
AFOW 2 4186.64 3156.31 1954.79 6418.49 2231.85 75.39
AI 2 335.68 331.57 101.22 570.14 234.46 98.78
CCA,2 2 11.63 2.79 9.66 13.61 1.98 24.01
CAI 2 404.20 368.44 143.67 664.72 260.53 91.15

Aug. 85 506.6 PAN2 6 0.89 1.08 0.00 2.73 0.44 121.34
PI 6 1.47 0.36 1.16 2.08 0.15 24.27
CBM2 6 0.28 0.25 0.00 0.69 0.10 89.49
CCN2 6 0.12 0.07 0.00 0.19 0.03 57.80
CAN2 6 2.01 1.61 0.65 5.08 0.66 80.29
AFOW 5 6575.89 2370.25 3505.48 9568.49 1060.01 36.04

Appendix 6-D (Continued) 

Quarter River N !lean Standard lIinimum lIaximwn Std. Error C.V.l 
flile Deviation Value Value Of Kean 

AI 7 525.96 158.79 374.93 858.52 60.02 30.19 
CCA!l2 7 19.69 9.78 3.51 28.09 3.70 49.69 
CAl 7 1736.55 2023.30 629.68 6135.69 764.73 116.51 

Kay 85 529.5 PAK2 2 16.00 6.80 11.19 20.80 4.81 42.48 
PI 2 1.46 0.07 1.41 1.51 0.05 5.03 
CBK2 2 0.90 0.69 0.41 1.38 0.49 76.81 
CCK2 2 5;56 1.59 4.44 6.68 1.12 28.52 
CAJl2 2 40.38 3.25 38.08 42.68 2.30 8.06 
AFOW 2 6198.29 2178.95 4657.53 7739.04 1540.75 35.15 
AI 2 156.19 66.55 109.13 203.24 47.06 42.61 
CCA!l2 2 29.63 0.93 28.97 30.28 0.66 3.14 

c.n CAl 2 208.16 67.01 160.78 255.55 47.38 32.19 
~ 
~ Aug. 85 496.5 PAJf2 2 5.73 4.81 2.33 9.13 3.40 83.99 

PI 2 1.49 0.10 1.42 1.56 0.07 6.88 
CBII2 2 3.60 1.86 2.28 4.92 1.32 51.76 
CCK2 2 0.33 0.34 0.08 0.57 0.24 104.55 
CAJl2 2 15.28 5.70 11.26 19.31 4.03 37.26 
AFOW 2 4186.64 3156.31 1954.79 6418.49 2231.85 75.39 
AI 2 335.68 331.57 101.22 570.14 234.46 98.78 
CCAII2 2 11.63 2.79 9.66 13.61 1.98 24.01 
CAI 2 404.20 368.44 143.67 664.72 260.53 91.15 

Aug. 85 506.6 PAII2 6 0.89 1.08 0.00 2.73 0.44 121.34 
PI 6 1.47 0.36 1.16 2.08 O.lS 24~27 

CBII2 6 0.28 0.25 0.00 0.69 0.10 89.49 
CCII2 6 0.12 0.07 0.00 0.19 0.03 57.80 
CAK2 6 2.01 1.61 0.65 5.08 0.66 80.29 
AFOW 5 6575.89 2370.25 3505.48 9568.49 1060.01 36.04 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.1
Nile Deviation Value Value Of Mean

AI 5 4979.19 3905.15 1595.16 9983.05 1746.44 78.43
CCAM2 6 1.47 1.79 0.37 5.08 0.73 121.90
CAI 5 8088.43 6684.29 1595.16 17651.69 2989.30 82.64

Aug. 85 518.0 PAM2 7 3.29 3.17 0.00 8.43 1.20 96.53
PI 7 1.56 0.18 1.21 1.74 0.07 11.51
CBM2 7 3.15 3.81 0.52 11.32 1.44 120.93
CCN2 7 1.25 0.68 0.50 2.06 0.26 54.61
CAM2 7 19.04 19.62 5.39 60.06 7.41 103.01
AFOW 7 6304.89 3195.83 1730.82 10539.73 1207.91 50.69
AI 7 632.41 552.79 85.13 1517.42 208.94 87.41
CCAM2 7 16.69 18.89 2.85 56.62 7.14 113.22
CAI 7 901.47 957.53 115.99 2596.75 361.91 106.22

Aug. 85 527.4 PAN2 7 15.94 16.85 0.00 40.55 6.37 105.70
PI 7 1.53 0.20 1.25 1.82 0.08 13.01
CBN2 7 3.75 1.86 0.64 6.42 0.70 49.50
CCM2 7 4.81 2.67 1.27 8.15 1.01 55.46
CAN2 7 52.35 26.16 28.07 95.01 9.89 49.96
AFOW 7 1658.22 3392.91 207.53 9330.14 1282.40 204.61
Al 7 23.10 34.36 3.01 98.20 12.99 148.74
CCAM2 7 41.94 26.55 18.00 95.01 10.03 63.30
CAI 7 25.26 33.31 4.61 98.20 12.59 131.86

Aug. 85 528.0 PAN2 7 30.07 32.56 0.00 90.98 12.30 108.26
PI 7 1.44 0.18 1.18 1.72 0.07 12.72
CBN2 7 3.92 3.63 0.75 9.81 1.37 92.43
CC02 7 5.33 3.13 1.95 10.66 1.18 58.77
CAM2 7 49.34 23.30 20.93 88.15 8.81 47.23
AFOW 7 2608.51 2400.62 292.47 5880.82 907.35 92.03
AI 7 53.23 46.92 4.10 127.86 17.73 88.15
CCAM2 7 30.34 5.95 18.00 36.87 2.25 19.60
CAI 7 83.43 71.94 7.93 171.78 27.19 86.23

Appendiz 6-D (Continued) 

Quarter River N Kean Standard Kinimum Kadmum Std. Er['or C.V.1 
Kile Deviation Value Value or Ifean 

AI 5 4979.19 3905.15 1595.16 9983.05 1746.44 78.43 
CCAK2 6 1.47 1. 79 0.37 5.08 0.73 121.90 
CAl 5 8088.43 6684.29 1595.16 17651.69 2989.30 82.64 

Aug. 85 518.0 PAK2 7 3.29 3.17 0.00 8.43 1.20 96.53 
PI 7 1.56 0.18 1.21 1.74 0.07 11.51 
CBK2 1 3.15 3.81 0.52 11.32 1.44 120.93 
CCK2 1 1.25 '0.68 0.50 2.06 0.26 54.61 
CAJl2 7 19.04 19.62 5.39 60.06 7.41 103.01 
AFOW 7 6304.89 3195.83 1730.82 10539.73 1207.91 50.69 
AI 7 632.41 552.79 85.13 1517.42 208.94 87.41 
CCA!l2 1 16.69 18.89 2.85 56.62 7.14 113.22 

~~ CAl 7 901.47 957.53 ll5.99 2596.75 361.91 106.22 
C'l 
l'J Aug. 85 527.4 PAJl2 1 15.94 16.S5 0.00 40.55 6.37 105.70 

PI 1 1.53 0.20 1.25 1.82 0.08 13.01 
CBR2 1 3.75 1.86 0.64 6.42 0.70 49.50 
CCK2 1 4.81 2.67 1.27 8.15 1.01 55.46 
CA!l2 1 52.35 26.16 28.07 95.01 9.89 49.96 
AP'OW 1 1658.22 3392.91 207.53 9330.14 1282.40 204.61 
AI 7 23.10 34.36 3.01 98.20 12.99 148.74 
CCA!l2 1 41.94 26.55 lS.00 95.01 10.03 63.30 
CAl 7 25.26 33.31 4.61 98.20 12.59 131.86 

Au,. 85 528.0 PAJl2 7 30.07 32.56 0.00 90.98 12.30 108.26 
PI 7 1.44 0.18 1.18 1.72 0.07 12.72 
CBII2 7 3.92 3.63 0.75 9.81 1.37 92.43 
CCK2 7 5.33 3.13 1.95 10.66 1.18 58.77 
CAK2 1 49.34 23.30 20.93 88.15 8.81 47.23 
APOW 1 2608.51 2400.62 292.41 5880.82 907.35 92.03 
AI 7 53.23 46.92 4.10 127.86 17.13 88.15 
CCAK2 1 30.34 5.95 18.00 36.87 2.25 19.60 
CAl 7 83.43 71.94 7.93 171.78 27.19 86.23 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.)
Mile Deviation Value Value Of Mean

Nov. 85 496.5 PAM2 7 7.12 6.23 0.00 13.80 2.35 87.51
PI 7 1.38 0.31 1.05 1.77 0.12 22.68
CBM2 7 2.42 1.72 0.54 5.86 0.65 70.83
CCM2 7 0.30 0.38 0.00 0.81 0.14 127.13
CAM2 7 13.13 4.37 8.05 20.18 1.65 33.32
AFOW 7 1216.83 413.81 854.11 1968.49 156.41 34.01
AI 7 94.39 16.18 63.93 114.29 6.12 17.14
CCAM2 7 8.70 7.17 0.88 19.31 2.71 82.42
CAI 7 402.77 448.04 63.93 1116.39 169.34 111.24

Nov. 85 506.6 PA?2 7 6.79 6.96 0.00 14.24 2.63 102.39
P1 7 1.57 0.20 1.31 1.89 0.08 12.77
CBM2 7 3.39 2.07 0.76 5.92 0.78 61.13
CCM2 7 0.32 0.85 0.00 2.25 0.32 264.58
CAN2 7 22.27 14.14 6.70 50.77 5.34 63.47
AFOW 7 1604.89 948.09 712.33 3422.60 358.34 59.08
AI 7 75.65 15.91 56.87 106.26 6.01 21.03
CCAM2 7 17.74 11.67 6.70 41.04 4.41 65.80
CAI 7 93.67 14.58 77.66 116.80 5.51 15.57

Nov. 85 518.0 PAM2 2 20.96 22.82 4.83 37.09 16.13 108.85
PI 2 1.57 0.15 1.46 1.67 0.11 9.49
CBM2 2 10.14 12.45 1.33 18.94 8.80 122.82
CCM2 2 8.19 0.30 7.98 8.41 0.21 3.68
CAM2 2 107.95 15.82 96.77 119.14 11.18 14.65
AFOW 2 5742.12 1034.99 5010.27 6473.97 731.85 18.02
AI 2 53.06 1.81 51.78 54.34 1.28 3.42
CCAN2 2 92.54 29.59 71.61 113.46 20.92 31.97
CAI 2 63.51 9.12 57.06 69.96 6.45 14.36

Appendix 6-D (Continued) 

Quarter River N Plean Standard Kinimum lIaximum Std. Error C.V.1 
Kile Deviation Value Value or Plean 

Hov. 85 496.5 PAK2 7 7.12 6.23 0.00 13.80 2.35 87.51 
PI 7 1.3'8 0.31 1.05 1.77 0.12 22.68 
CBK2 7 2.42 1.72 0.54 5.86 0.65 70.83 
CCII2 7 0.30 0.38 0.00 0.81 0.14 127.13 
CAR2 7 13.13 4.31 8.05 20.18 1.65 33.32 
AFOW 1 1216.83 413.81 854.11 1968.49 156.41 34.01 
AI 7 94.39 16.18 63.93 114.29 6.12 17.14 
CCAR2 7 8.10 7.11 0.88 19.31 2.71 82.42 
CAl 1 402.17 448.04 63.93 1116.39 169.34 111.24 

Nov. 85 506.6 PAK2 7 6.79 6.96 0.00 14.24 2.63 102.39 
PI 1 1.57 0.20 1.31 1.89 0.08 12.71 

til CBR2 1 3.39 2.07 0.76 5.92 0.78 61.13 C'l . CCR2 1 0.32 0.85 0.00 2.25 0.32 264.58 ..... 
CAfl2 7 22.27 14.14 6.70 50.77 5.34 63.41 
AFOW 1 1604.89 948.09 712.33 3422.60 358.34 59.08 
AI 7 75.65 15.91 56.81 106.26 6.01 21.03 
CCAfl2 7 17.14 11.67 6.70 41.04 4.41 65.80 
CAl 7 93.67 14.58 71.66 116.80 5.51 15.51 

Nov. 85 518.0 PAlt2 2 20.96 22.82 4.83 37.09 16.13 108.85 
PI 2 1.57 0.15 1.46 1.67 0.11 9.49 
CBR2 2 10.14 12.45 1.33 18.94 8.80 122.82 
CCII2 2 8.19 0.30 7.98 8.41 0.21 3.68 
CAR2 2 101.95 15.82 96.71 119.14 11.18 14.65 
AFOW 2 5142.12 1034.99 5010.27 6473.91 131.85 18.02 
AI 2 53.06 I.B1 51.78 54.34 1.28 3.42 
CCAII2 2 92.54 29.59 71.61 113.46 20.92 31.97 
CAl 2 63.51 9.12 57.06 69.96 6.45 14.36 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.•
Nile Deviation Value Value Of Mean

U,
0)

Nov. 85 527.4 PAM2
PI
CBM2
CCM2
CAM2
AFOW
AI
CCAM2
CAI

Nov. 85 528.0 PAK2
PI
CBM2
CCM2

CAN2
AFOW
AI
CCAM2
CAI

Nov. 85 529.5 PAM2
PI
CBM2
CCM2
CAJ2
AFOW

7
7
7
7
7
7
7
7
7

7
7
7
7
7
7
7
7
7

2
2
2
2
2
2

16.46
1.57
7.36
2.14

67.57
494173.68

6842.42
56.54

8063.28

24.58
1.45

10.15
3.93

69.17
5624.17

84.57
52.99

394.91

57.36
1.46

30.72
3.14

149.10
11929.45

25.88
0.22
5.23
4.34

30.64
3189.45

52.00
37.62

825.71

6.93
0.02

14.00
3.94

33.31
298.34

17.21
0.17
2.67
1.76

13.91
1294703.4
17914.98

14.40
21097.84

0.00
1.37
3.99
0.00

40.14
2821.92

63.09
28.16
63.09

11.10
1.04
3.44
0.00

27.98
1473.97

52.67
4.83

58.18

52.46
1.45

20.82
0.35

125.55
11718.49

41.76
1.84

10.65
4.53

85.79
3430282.9

47469.77
70.13

55908.65

82.48
1.63

16.93
13.15

108.09
10945.21

200.16
98.17

2267.05

62.26
1.48

40.62
5.93

172.65
12140.41

9.78
0.08
1.98
1.64

11.58
1205.50

19.65
14.22

312.09

4.90
0.02
9.90
2.79

23.55
210.96

6.51
0.07
1.01
0.66
5.26

489351.90
6771.23

5.44
7974.23

104.55
11.09
36.26
81.95
20.59

261.99
261.82
25.47

261.65

105.32
14.80
51.48

110.53
44.30
56.71
61.48
70.99

209.09

12.08
1.51

45.58
125.54
22.34
2.50

Appendix 6-D (Continued) 

Quarter River N lie an Standard lIinimum lIaximum Std. Error C.V.1 
lIile Deviation Value Value or !lean 

Nov. 85 527.4 PAII2 7 16.46 17.21 0.00 41.76 6.51 104.55 
PI 7 1.57 0.17 1.37 1.84 0.07 11.09 
CBII2 7 7.36 2.67 3.99 10.65 1.01 36.26 
CCII2 7 2.14 1. 76 0.00 4.53 0.66 81.95 
CO2 7 67.57 13.91 40.14 85.79 5.26 20.59 
MOW 7 494173.68 1294703.4 2821.92 3430282.9 489351.90 261.99 
AI 7 6842.42 17914.98 63.09 47469.77 6771.23 261.82 
CCAII2 7 56.54 14.40 28.16 70.13 5.44 25.47 
CAl 7 8063.28 21097.84 63.09 55908.65 7974.23 261.65 

Nov. 85 528.0 PAII2 7 24.58 25.88 11.10 82.48 9.78 105.32 
PI 7 1.45 0.22 1.04 1.63 0.08 14.80 
CBJl2 7 10.15 5.23 3.44 16.93 1.98 51.48 

CI1 CCII2 7 3.93 4.34 0.00 13.15 1.64 110.53 C) 

~ CA112 7 69.17 30.64 27.98 108.09 11.58 44.30 
MOW 7 5624.17 3189.45 1473.97 10945.21 1205.50 56.71 
AI 7 84.57 52.00 52.67 200.16 19.65 61.48 
CCAII2 7 52.99 37.62 4.83 98.17 14.22 70.99 
CAl 1 394.91 825.71 58.18 2267.05 312.09 209.09 

Nov. 85 529.5 PAII2 2 57.36 6.93 52.46 62.26 4.90 12.08 
PI 2 1.46 0.02 1.45 1.48 0.02 1.51 
CBII2 2 30.72 14.00 20.82 40.62 9.90 45.58 
CCII2 2 3.14 3.94 0.35 5.93 2.79 125.54 
CA112 2 149.10 33.31 125.55 172.65 23.55 22.34 
MOW 2 11929.45 298.34 11718.49 12140.41 210.96 2.50 



Appendix 6-D (Continued)

Quarter River N Mean Standard Minimum Maximum Std. Error C.V.'
mile Deviation Value Value Of Mean

AI 2 81.83 16.28 70.32 93.34 11.51 19.89
CCAM2 2 112.25 29.02 91.73 132.77 20.52 25.85
CAI 2 109.59 25.67 91.44 127.75 18.15 23.43

'Coefficient of variation
2 Pheophytin a, mg/m 2

sPheophytin index
4Chlorophyll b, mg/m2
SChlorophyll c, mg/M2

6Chlorophyll a, mg/M 2

?Ash-free organic weight, mg/m 2

8Autotrophic index
*Corrected chlorophyll a, mg/m 2

'*Corrected autotrophic index
(A

Appendix 6-D (Continued) 

Quarter River 
lIile 

AI 
CCAM2 
CAl 

1CoeCficient of variation 
2Pbeopbytin ~. mg/m2 
aPbeopbytin index 
.Cblorophyll ~. mg/m2 
sChloropbyll c. mg/m2 
6Cbloropby1l !. mg/m2 
'Ash-free organic weigbt, mg/m2 
8Autotrophic index 
.Corrected chlorophyll ~. mg/m2 

10Corrected autotrophic index 

N 

2 
2 
2 

Rean 

81.83 
112.25 
109.59 

Standard 
Deviation 

16.28 
29.02 
25.67 

Kinimum lfadmum Std. Hrror C.V.l 
Value Value Of Kean 

70.32 93.34 11.51 19.89 
91. 73 132.77 20.52 25.85 
91.44 127.75 18.15 23.43 
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Appendix 7-A. Average Abundance of Benthic Macroinvertebrates Collected from Artificial Substrates Following
One-Month Colonization Periods Near Watts Bar Nuclear Plant, Spring 1975 through Autumn 1985 (Unbagged
Collection).

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

MAR 1975 JUN 1975

BRYOZOA

CAWELOMA SP.
CHEUKATOPSYCHE SP.
CH IRONOIJS SP.
CURA FOREANI I
CYRNELLUS FRATERNUS
HEXAGENIA BILINEATA
HIRUDINEA
OLIGOCHAETA
ORCONECTES SP.
ORT1HOCLADIUS SP.
PARACHIRONOMUS SP.
STENACRON SP.

I
0
0
0
0
0
6
0
6
0
3
0
0

I

0
6
0
0
3
0
0
0
0
2
0
0

0

0
0
0
0
0
0
0
0
00

0
0
0
0
0
4
0
0
0
0
0
0
0

I
13
0
0
0
0
0
0
0
0
0
0
0

A 0

0
2
0
0
0
0
0
0
0
0
5
0

- 0 0

- 0 0
- 2 8
- 0 0
- 0 0
- I 0

- 0 0
- 0 0
- 0 0
- 0 0
- 0 0
- 17 25
- I 0

0
0
0
0
0
0
0
0
0
0
0

14
0

C,

BRYOZOA
CAMPELOMA SP.
CHEIMATOPSYCHE SP.
CH I RON0MiS SP.
CURA FOREMAN II
CYIIELLUS FRATERNUS
HEXAGENIA BILINEATA
HIRJDINEA
OLIGOCHAETA
OCONECTES SP.
ORTHOCLADIUS SP.
PARACH IROWNOIUS SP.
STENACRON SP.

- 0
- 0
- I
- I

- 0
- 7
- 0
- 0
- 0
- 0
- 0
- 0
- I

SEP 1975

0 0
0 0
0 0
I I
0 0
7 29
0 0
0 0
0 0
I I
0 0

NOV 1975

0
0
0
1

0
6
0
0
0
0
0

0

2
0
0
0
0

14
0
0

- 0
- 0
- 2
- 5
- I
- I

- 0
- I

- 19
- 0
- 0

0
0
0
6
0
0
0
0
0
0
0

0
1

0 0
1 I

- 0 - 0 0
- I - 2 0

Appendix 7-A. Average Abundance of Benthic Macrolnver+ebrates Collected from Artificial Substrates Following 
One-Month COlonization Periods Near Watts Bar Nuclear Plant, Spring 1975 through Autumn 1985 Wnbagged 
COllection) • 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

MAR 1975 JUH 1975 

BRYOZOA I 0 -* 0 0 0 0 

CAMPELOMA SP. 0 0 0 0 n 0 0 0 0 
OfEUMTOPSYOfE SP. 0 6 I 0 0 2 2 8 0 
Of I RONOMUS SP ~ 0 0 0 0 0 0 0 0 0 
CUM FOREMAN II 0 0 0 0 0 0 0 0 0 
CYRNELLUS FRATERNUS 0 } 0 4 0 0 0 0 
HEXAGENIA BILINEATA I 0 0 0 0 0 0 0 0 
HIRUDINEA 0 0 0 0 0 0 0 0 0 
otlGOCHAETA 6 0 0 0 0 0 0 0 0 

C./I ORCONECTES SP. 0 0 0 0 0 0 0 0 0 
C') 

ORTHOCLAD I US SP. } 2 } 0 1 0 0 0 0 '-l 
PARACH I RONOMUS SP. 0 0 0 0 0 5 17 25 14 
STENACRON SP. 0 0 0 0 0 0 0 0 

S£P 1975 NOV 1975 

BRYOZOA 0 0 0 0 0 0 0 
CAMPELOHA SP. 0 0 0 0 I 0 0 

CHEUMATOPSYCHE SP. 0 0 0 I 2 0 
eli I ROtOWS SP. I I 1 I 2 5 6 
CURA FOR£MAN II 0 0 0 0 0 0 
CYRNELLUS FRATERNUS 7 7 29 6 I I 0 
HEXAGENIA BlllNEAlA 0 0 0 0 0 0 0 
HIRUDINEA 0 0 0 0 0 I 0 
otlGOCHAETA 0 0 0 0 14 19 0 
ORCONECTES SP. 0 I I I 0 0 0 
ORTHOCLAD I US SP. 0 0 0 0 0 0 0 
PARACHIRDNOMUS SP. 0 0 0 0 0 0 0 
STENACRON SP. I 1 I 1 I 2 0 



Appendix 7-A (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.9 496.5 506.6 518.0 527.4 528.0 529.9

JUN 1976 SEP 1976

ABLABESMYIA SP.
CAENIS SP.
CAMBARUS SP.
C*IEUMAT0IPSYCHE SP.
CHIIR3U0MUS (CHIOIONMUS) TENTANS
cHIRNMUS SP.
CORBICLA MANILENSIS
CRWiG0NYX SP.
CRICOT0PUS SP.
CRYPT0CH I lRt40IWS SP.
amRA FOREMAN I I
CYRWELLUS FRATERNUS
DICROTENDIPES SP.
ENALLAGMA S?.
GOWPHUS SP.
HEXAGENIA BILINEATA
HWALELLA AZTECA
HYDRA AMERICANA
HYDRDPSYCHE SP.
LEPTOX3EA SP.
OLIlGOCHAETA
OIUONECTES SP.
PARAC*IIINWIJS SP.
PHYSA SP.
SIDA CRYSTALLINA
STENACRN SP.

0 0 0 0 0
0 0 0 0
0 0 0 0
0 0 2 2

0

C"

0
0
0
0
0
0
0
0
0
0
0
0
0

14
0
0
0
0

0
0
0
0

0 0 0
0 0 I
0 0 0
0 0 3
0 0 0
0 0 0
0 0 I
0 0 I
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
4 52 2
0 0 0
0 0 0
0 0 0
0 0 0
I 3 6
0 0 0
I 28 12
0 3 0

- I 0 0
- 0 0 I
- 0 0 0
- 0 0 0

- 0 0 0
- 0 0 0
- 1 0 I
- 0 0 0
- 0 0 0
- 0 0 0
- 0 0 I
- 10 18 30
- 0 0 I
- 0 I 0
- I 0 0
- I 0 0

- I 0 0
- 0 0 0
- 0 0 I
- I I 0
- I 0 0
- 0 0 I
- I 0 I
- I I 0
- 0 0 0
- 0 0 5

0
0
0
0
0
0
0
0
0
0
0

31
2
0
0
0
0
0

0
0
0
0

27
0
0
1

Appendix 7-A (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.9 496.5 506.6 518.0 527.4 528.0 529.9 

JUN 1916 SEP 1976 

A8lA8£SMY 1 A SP. 0 0 0 0 0 I 0 0 0 0 
CAEHIS SP. 0 0 0 0 O· 0 0 0 0 
CNeAAUS SP. 0 0 0 0 I 0 0 0 0 0 
CHElI4ATOPSYCHE SP. 0 0 2 2 I 0 0 0 0 0 
CHlfOIOtIIS (CHIRONOMUS) TENTANS 0 0 0 0 0 0 0 0 0 0 
CH IIOOIJS SP. 0 0 0 I I 0 0 0 0 0 
CORBICULA MANILENSIS 0 0 0 0 0 1 0 I 0 0 
CRANGONYX SP. 0 0 0 3 I 0 0 0 0 0 
CRICOTOPUS SP. 0 0 0 0 0 0 0 0 0 0 
CRYPTOCH I RONOMUS SP. 0 0 0 0 0 0 0 0 0 0 
CURA FOREMAN II 0 0 0 0 0 0 I 0 0 
CYRNELLUS FRATERNUS 0 0 0 0 10 18 30 15 31 
o ICIIOTEND I PES SP. 0 0 o - 0 0 0 0 I I 2 

U' ENALL.AGMA SP. 0 0 0 0 0 0 I 0 0 0 
(1) 

GOAWS SP. 0 0 0 0 0 0 0 0 0 
OJ H£XAGENIA BlllNEATA 0 0 0 0 0 0 0 0 0 

HYALEUA AZTECA 0 0 0 0 0 I 0 0 0 0 
HYDRA AMERICANA 14 4 52 2 0 0 0 0 0 0 
HYDAOPSYCHE SP. 0 0 0 0 0 0 0 0 I 
LEPTOOEA SP. 0 0 0 0 0 1 I 0 0 0 
OLIGOCHAETA 0 0 0 0 0 I 0 0 0 0 
ClfIDtECTES SP. 0 0 0 0 0 0 0 I 0 0 
PARACHIRONOMUS SP. I I 3 6 4 I 0 I 3 27 
PHYSA SP. 0 0 0 0 0 I I 0 0 0 
S I DA CRYSTALlI NA 0 I 28 12 5 0 0 0 0 0 
STENACRON SP. 0 0 3 0 I 0 0 5 0 



Appendix 7-A (Continued)

TENNESSEE RIVER MILE

496.5 506.6 518.0 527.4 528.0 529.9

NOV 1976

ABLABESMYIA SP. - 0 0 0 - -

CAENIS SP. - 0 0 0 - -

CMBAUS SP. - 0 0 0 - -

CHEUNATOPSYCHE SP. - 0 0 0 - -

CHIRONOMUS (CHIR NOMUS) TENTANS - 0 I 0 - -

CHIRONNUS SP. - 0 0 0 - -

CORBICULA KANILENSIS - 0 0 0 - -

CRANGONYx SP. - 0 0 0 - -

CRICOTOPUS SP. - 2 0 0 - -

CRYPTOCHI RONO1US SP. - 0 I 0 - -

CURA FORENANIdI - I I 0 - -

CYR4ELLUS FRATERNUS - I 2 0 - -

DICROTENDIPES SP. - 0 0 0 - -

ENALLAG1A SP. - 0 0 0 - -

GOWIIUS SP. - 0 0 0 - -

HEXAGENIA BILINEATA - 0 0 0 - -

HYALELLA AZTECA - 0 0 0 - -

HYDRA ANERICANA - 0 0 0 - -

HYDROPSYCHE SP. - 3 I 0 - -

LEPTODEA SP. - 0 0 0 - -

OLIGOCHAETA - 0 0 0 - -

ORCONECTES SP. - 0 0 0 - -

PARACHI I NOItS SP. - 0 0 0 - -

PHYSA SP. - 0 0 0 - -

SIDA CRYSTALLINA - 0 0 0 - -

STENACROI SP. - I I I - -

Appendix 7-A (COntinued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.9 

NOV 1976 

ABl.A8ESM't 1 A SP. 0 0 0 
CAENIS SP. 0 0 0 
CNlBARUS SP. 0 0 0 
CHEUMATOPSYCHE SP. 0 0 0 
CHIRONOHUS (CHIRONOMUS) TENTANS 0 I 0 
CH I RONOMUS SP. 0 0 0 
CORSI CULA MAN I LENS I S 0 0 0 
CRANGONYX SP. 0 0 0 
CRIOOTOPUS SP. 2 0 0 
CRYPTOCH I ROt04IJS SP. 0 I 0 
CURA FOREMAN II 1 1 0 
CYRNELLUS FRATERNUS I 2 0 

U1 DICROTENDIPES SP. 0 0 0 (1) 

~ ENAUAGMA SP. 0 0 0 
GOMPHUS SP. 0 0 0 
HEXAGENIA 81LINEATA 0 0 0 
HYALELlA AZTECA 0 0 0 
HYDRA AMER ICANA 0 0 0 
HYDROPSYCHE SP. 3 I 0 
LEPTODEA SP. 0 0 0 
OlIGOCHAETA 0 0 0 
ORCONECTES SP. 0 0 0 
PARACH I RONOMUS SP. 0 0 0 
PHYSA SP. 0 0 0 
SICA CRYSTALLINA 0 0 0 
STENACRON SP. I I I 



Appendix 7-A (Continued)

TENNESSEE RIVER MILE

496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

FEB 1977 MAY 1977

ABLABESNY IA SP. - 0 0 0 0 0 - 0 0 I - -
ARGIA SP. - 0 0 0 0 0 - 0 I 0 - -

CAENIS SP. - 0 0 0 0 0 - 0 0 I - -

CANELONA SP. - 0 0 0 0 0 - 0 0 0 - -

CHEUNATOPSYCHE SP. - 0 0 0 0 0 - I 4 2 - -

CHIROWN0ICAE - 0 0 0 0 0 - 0 0 0 - -

CHI RONOUS SP. - 0 2 0 0 0 - 2 I 17 - -

OOELOTANYPUS SP. - 0 0 0 0 0 - 0 0 0 - -

COI IICULA MN ILENSIS - 0 0 0 0 0 - 9 I II - -

CRANGONYX SP. - 0 0 0 0 0 - 0 0 0 - -

CRICOTOPUS SP. - 0 0 0 0 0 - 0 0 - -

CURA FOREMANI I - 0 0 0 0 0 - 2 2 3 - -

CURA SP. - 0 0 0 0 0 - 0 0 0 - -

CYRUELLUS FRATERMUS - 0 0 0 0 0 - 0 0 0 - -

Cd" DICROTENDIPES SP. - 0 0 0 0 0 - 0 I 2 - -

DUGESIA SP. - 0 0 0 0 0 - 0 0 0 - -0
ENALLAGM SP. - 0 0 0 0 0 - 0 0 0 - -

EPOICOCLADIUS SP. - 0 0 0 0 0 - 0 0 I - -

GUATIOBDELLIDA - 0 0 0 0 0 - 0 0 0 - -

HEXAGENIA BILINEATA - 0 0 0 0 0 - 0 0 0 - -

HIRUDINEA - 0 0 0 0 0 - 0 0 0 - -

HYALELLA AZTECA - 0 0 0 0 0 - 0 0 I - -

LIBELLULIOAE - 0 0 0 0 0 - 0 0 0 - -

NEMATA - 0 0 0 0 0 - 0 0 0 - -

NEURECLIPSIS SP. - 0 0 0 0 0 - 0 I 0 - -

OLIGOCHAETA - 0 0 0 0 0 - 0 0 - -

ORCONECTES SP. - 0 I 0 0 1 - 0 I 0 - -

PARACH IRONOWS SP. - 0 0 0 0 0 - 7 I 8 - -

Appendix 7-A (Continued) 

TENNESSEE RIVER MilE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

FEB 1977 MAY 1977 

A8LA8ESMY I A SP. 0 0 0 0 0 0 0 I 
ARGIA SP. 0 0 0 0 0 0 I 0 
CAEMIS SP. 0 0 0 0 0 0 0 I 
CAHPELOMA SP. 0 0 0 0 0 0 0 0 

CHWMATOPSYCHE SP. 0 0 0 0 0 I 4 2 
CHI RlNQMlOAE 0 0 0 0 0 0 0 0 
CH I fOItXIS SP. 0 2 0 0 0 2 I 17 
COELOTANYPUS SP. 0 0 0 0 0 0 0 0 
CORBICULA MANILENSIS 0 0 0 0 0 9 I " awIGONYX SP. 0 0 0 0 0 0 0 0 
CRI COlOPUS SP. 0 0 0 0 0 0 0 I 
CURA FOREMAN I I 0 0 0 0 0 2 2 3 
CURA SP. 0 0 0 0 0 0 0 0 
CYRNELlUS FRATERNUS 0 0 0 0 0 0 0 0 

V.., DI CROTEHDI PES SP. 0 0 0 0 0 0 I 2 
.... 1 DUGESIA SP. 0 0 0 0 0 0 0 0 
0 

ENALI.AGMA SP. o ~ 0 0 0 0 0 0 0 
EPOI COCLAO I US SP. 0 1. 0 0 0 0 0 0 1 
GNATttOBO£LL 1 DA 0 0 0 0 0 0 0 0 
HEXAGENIA BlllNEAlA 0 0 0 0 0 0 0 0 
HIRUDINEA 0 0 0 0 0 0 0 0 
HYAL£lLA AZTECA 0 0 0 0 0 0 0 I 
L I BEllUL f OAf 0 0 0 0 0 0 0 0 
NEMATA 0 0 0 0 0 0 0 0 
NEURECLIPSIS SP. 0 0 0 0 0 0 1 0 
OLIGOCHAElA 0 0 0 0 0 0 0 1 
ORCONECTES SP. 0 1 0 0 1 0 0 
PARACHIRONOMUS SP. 0 0 0 0 0 7 8 



Appendix 7-A (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

FEB 1977 MAY 1977

PHYSA SP.
PLEUROCERA (SYN. OXYTREMA) SP.
POLYCENTROPUS SP.
PROCLADIUS SP.
RIHEOTANYTARSUS SP.
SIDA CRYSTALLINA
STENACRON SP.
XENOCHIRONOMUS SP.

- 0 0 0
- 0 0 0
- 0 0 0
- 0 0 0
- 0 0 0
- 0 0 0
- 0 0 0
- 0 0 0

0
0
0
0

0
0
0
0

0 0
0 0
0 I
0 0

II

I
I

0 0
0 0
0 0
0 0

- 0 0 0
- 47 36 16
- 2 5 I
- 0 0 0

'3

Appendix 7-A (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5, 

FEB 1977 MAY 1977 

PHYSA SP. 0 0 0 0 0 0 0 
PLEUROCERA (SYN. OXYTREHA) SP. 0 a a 0 a a 0 
POLYCENTROPUS SP. a a a a 0 a I 
PROCLADIUS SP. a a a a 0 a 0 
RHEOTANYTARSUS SP. a a a a 0 a a a 
S 1 DA CRYSTALL INA a 0 0 0 0 47 36 16 
STENACRON SP. a 0 0 0 0 2 5 I 
XENOCH I RONOMUS SP. a 0 a 0 a a 0 0 



Appedix 7-A (Continued)

TENNESSEE RIVER NILE
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

SEP 1977 DEC 1977

ABLABESNYIA SP.
ARSI A SP.
CAENIS SP.
CAMPELONA SP.
CHEUI4TOPSYCI4E SP.
CH~IFOIDAE
Cli OjOlt SP.
CDEL0TANYPUS SP.
COSI CULA MAN ILENS IS
CRAMMMY Sp.
CRBO3TOPUS SP.
CUMA FOREMANI I
C*JRA SP.
CYIRKELLUS FRATEMI~S
DICRTENDIPES Sp.
OUGESIA SP.

EPOICOCLADIuS s?.
GNATHCOELL IDM
HEXAGEN IA 6 1L INEATA
H IRJDINEA
HYALELLA AZTECA
LIBELLULIDAE
NENATA
NEURECLIPSIS Sp.
01.IGOCHAETA
0P=KCTES SP.
PARACHIW3NOI6JS Sp.

0 I
0 0
0 2
I 0
I 0
0 0
2 0
0 0
0 0
0 0
0 0
0 I
0 0
1 2
0 13
0 0
0 0
0 0

0
0
0
0
2
0
5
0
0
0
0
0

0
0
0
0

0 I
0 1

0 I
0 0
0 0
I 0
5 0
0 0
0 2
0 0
0 2
0 I
0 0
0 14
0 15
0 0
0 0
0 0

0
0
0
0
0
0
I

2

0
0
0
0

2
0

0
0
0
0
0
0

2
2

02

00
0
0
0
4
0
0
0
0
0
0
1
0
0
2
I
0

0 0 I 0 0 - 0
0 0 0 0 0 - 3
0 0 0 0 0 - I
0 0 0 0 0 - 0
0 0 0 0 0 - 0
0 I 0 0 0 - 0
0 0 0 0 0 - 0

14 I 19 0 I - 2
0 0 0 0 I - 0
0 0 0 0 I - 0

Appendix 7~ (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

SEP 1977 DEC 1977 

ABlABESM't' I ASP. 0 0 0 0 0 0 0 0 
ARSIA SP. 0 0 0 0 0 0 0 0 0 
CAENIS SP. 0 2 0 0 I 0 0 0 0 0 
CNftLOM SP. I 0 0 0 0 0 0 0 0 0 
atElNTOPSYCHE SP. I 0 2 0 0 0 0 0 0 0 
at I fOOt I OAf 0 0 0 I 0 0 0 0 0 0 
at I AOIOIJS SP. 2 0 5 5 0 I I 0 0 0 
OOELOTMYPUS SP. 0 0 0 0 0 2 2 0 0 0 
CORBIQJI.A IWI I LENS I S 0 0 0 0 2 I 0 0 0 
awaJmC SP. 0 0 0 0 0 I 2 0 0 0 
CRIQ)TOPUS SP. 0 0 0 0 2 0 I I 0 0 
aJRA FOREMM II 0 I 0 0 I 0 0 0 0 0 
CURA SP. 0 0 0 0 0 0 0 0 0 

~~ 
CYRNELlUS FRATERNUS I 2 0 14 0 0 0 0 I .. J 

~~ 01 CR)TOOI PES SP. 0 13 0 0 15 0 0 0 
DUGESIA SP. 0 0 0 0 0 I 4 0 0 0 
EJIAI..1.MiM SP. 0 0 0 0 0 2 0 0 0 
EPO ICOClADI US SP. 0 0 0 0 0 0 0 0 0 0 
GllATtIJBOELlI M 0 0 I 0 0 0 0 0 0 0 
HEXAGENIA BllINEATA 0 0 0 0 0 , 0 0 0 0 
HIRUDINEA 0 0 0 0 0 1 0 0 0 0 
HYALELlA AZTECA 0 0 0 0 0 0 0 0 0 0 
LI &EllUL 1 OAf 0 0 0 0 0 0 I 0 0 0 
NEMTA 0 I 0 0 0 0 0 0 0 0 
MEUREa.1 PS 1 SSP. 0 0 0 0 0 0 0 0 0 0 
OLIGOCHAETA 14 I 19 0 2 2 0 4 0 
CR:ON£CTES SP. 0 0 0 0 0 I 0 0 I 
PARACH IIOOIJS SP. 0 0 0 0 0 0 0 0 0 



Appendix 7-A (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 .518.0 527.4 528.0 529.5

SEP 1977 DEC 1977

PHYSA SP.
PLEUROCERA (SYN. OXYTREMA) SP.
POLYCENTROPUS SP.
PROCLADIUS SP.

RHEOTANYTARSUS SP.
SIDA CRYSTALLINA
STEM N SP.
XEN0H RON0NIJS SP.

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0 I - I 2 0 0 0
0 I - 0 0 0 0 I
0 0 - 0 0 0 0 0
0 0 - 0 0 0 0 0

0 I - 0 0 0 0 0
0 0 - 0 0 0 I 0
0 I - 0 0 I 0 0
0 0 - I 0 0 0 0

0 0
I 0
0 0

0
2
0

..l'Ci' 
... J 

Appendix 7-A (COntInued) 

PHYSA SP. 
PLEUROCERA (SYN. aXYTREMA) SP. 
POLYCENTROPUS SP. 
PROCLADIUS SP. 

RHEOTANYTARSUS SP. 
SIDA CRYSTAlLfNA 
STEJIACRON SP. 
XENOCHlfUWMlIS SP. 

496.5 

a 
a 
0 
a 
0 
a 
1 
a 

506.6 518.0 527.4 

SEP 1977 

0 0 a 
0 0 0 
0 0 0 
0 0 0 

a 0 0 
a a 0 
a 2 0 
a 0 0 

TENNESSEE RIVER MILE 
528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

DEC 1977 

1 2 0 0 0 
1 a a 0 0 1 
a a a 0 0 a 
a a a 0 0 a 
I a 0 0 a a 
a a a 0 1 a 
I a a 1 a a 
a a 0 a a 



Appendix 7-A (Contlnued)

TENNESSEE RIVER MILE

496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

JUN 1982 AUG 1982

V~

AULABESNYIA SP.

ARGIA SP.
CAENIS SP.
CAMBARUS SP..
CAMPELONA SP.
CHEUMATOPSYCHE SP.
CHIROMNOIDAE
CHIROwS SP.
CDELOTANYPUS SP.
CORBI CULA MANILENSIS
CYRNELLUS FRATERIUS
ENALLAGMA SP.
EPITHECA SP.
CRANGONYX SP.
GLOSSIPHONI IDAE
GLYPTOTENDIPES SP.
GYRAULUS SP.
HEXAGENIA BILINEATA
HYALELLA AZTECA
NAIDIDAE
OECETIS SP.
OLIGOCHAETA
ORCONECTES SP.
PARACH I RONONUS SP.
PARATENDIPES SP.
PLANARI IOAE
PLEUROCERA (SYN. OXYTREMA) SP.
PROCLAIDIUS SP.
PSEUDOCH I RONOIMS
SIALIS SP.
STENACRON SP.

- I 0
- I 0
- 0 0
- 0 0

- I 0
- 0 0

- I I
- I 0
- 3 0
- 0 I

- I 7
- 0 0
- I 0
- 0 I

- I 0
- 0 I

- I 0
- I 0
- I0 2
- 0 I
- I 0
- 2 0
- I 0
- I I
- 6 0
- I 0
- I 0
- 0 0
- 0 0
- 0 0

- I 3

0 0
0 0
0 0
0 0
0 0
3 36
0 0
0 0
I 0

21 5
0 0
0 0
2 0
0 0
2 12
0 0
0 0
I 0
0 0
0 0
0 0
I 0
I 34
0 0
6 3
I 0
0 0
0 0
0 0
0 0

0
0
0
0
0

I
0
0
0

46
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
7

0
0
0
0

0
0
0
0
0

34
0
0
0
0
0
0
0
0
0
0
0

0

0
0
0
0
0
0
0
5

0
0
1
0
0
0
0
0
0

43
0
0
0
0

0
0
0
0
0
0
0

0

0
0
0
0
0
4

- 0 0 0 0 0 0 0 0

Appendix 7-A (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

JUH 1982 AUG 1982 

ABLA8ESMY 1 ASP. 0 0 0 0 0 0 0 0 0 
ARGIA SP. 0 0 0 0 0 0 0 0 0 
CAENIS SP. 0 0 0 0 0 0 0 0 0 0 
CNI3ARUS SP •• 0 0 0 0 0 0 0 0 0 I 
CNftL<M SP. I 0 0 0 0 0 0 0 0 0 
CHEUMATOPSYCHE SP. 0 0 0 0 0 0 0 0 I 0 
CH I RONOMI DAE I 3 36 I 0 0 I 0 0 
CH IfODIIS SP. I 0 0 0 I 0 0 0 0 0 
cnELOlANYPUS SP. 3 0 0 0 2 0 0 0 0 
CORSI CULA MAN I LENS I S 0 I I 0 0 I 0 0 0 0 
CYRNELLUS FRATERNUS I 7 21 5 I 4 5 46 34 43 
ENALLAGMA SP. 0 0 0 0 0 0 0 0 0 0 
EPITHECA SP. I 0 0 0 0 0 0 0 0 0 
CRANGONYX SP. 0 I 2 0 0 0 0 0 0 0 

c.r GlOSS I PHON II DAE I 0 0 0 0 0 0 0 0 0 

'-l GLYPTOTENOlPES SP. 0 I 2 12 0 0 0 0 0 1 .- GYRAULUS SP • 1 0 0 0 0 0 0 0 0 0 
HEXAGENIA 81l1NEAlA I 0 0 0 3 0 0 0 0 0 
HYAlEUA AZTECA 10 2 0 2 0 0 0 0 0 
HAIDIDAE 0 I 0 0 0 0 0 0 0 0 
OECElIS SP. I 0 0 0 0 0 0 0 0 0 
OLlGOCHAElA 2 0 0 0 I 0 0 0 0 0 
ORCOHECTES SP. 1 0 I 0 0 I 0 I I 
PARACHIRDNOMUS SP. I I I 34 0 I 2 0 0 I 
PARAlEND1PES SP. 6 0 0 0 0 0 0 0 0 0 
PlANAR I I OAf 0 6 3 0 0 0 0 0 0 
PLEUROCERA (SYN. OXYTREMA) SP. 0 I 0 0 I 0 0 0 0 
PROClAOIUS SP. 0 0 0 0 0 0 0 0 0 0 
PSEUDOCH I RON(MJS 0 0 0 0 0 I 0 0 0 0 
SIALIS SP. 0 0 0 0 I 0 0 0 0 0 
STENACD SP. 3 0 0 0 4 3 7 5 4 



Appendix 7-A (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.5

DEC 1982

ABLABESMYIA SP. 0 - - - 0 0

ARGIA SP. 0 - - - 0 0

CAENIS SP. I - - - 0 0
CAIBARUS SP.. 0 - - - 0 0

CAMPELONA SP. 0 - - - 0 0

CHEUMATOPSYCHE SP. 0 - - - 0 0

CHIROMMIDAE 0 - - - 0 I
CHI IOOM SP. 0 - - - 0 0

COELOTANYPUS SP. 0 - - - 0 0

C0RICULA MANILENSIS 0 - - - 0 0

CYWIELLUS FRATEIRUS 0 - - - 0 I
ENALLAWG SP. I - - - 0 0

EPITHECA SP. 0 - - - 0 0

CRANGONYX SP. 0 - - - 0 0

(11 GLOSSIPHONIIDAE 0 - - - 0 0
GLYPTOTENDIPES SP. 0 - - - 0 0

GYRAJLUS SP. I - - - 0 0

HEXAGENIA BILINEATA 0 - - - 0 0

HYALELLA AZTECA I - - - 0 0

NAIDIDAE 0 - - - 0 0

OECETIS SP. 0 - - - 0 0

OL IGOCHAETA I - - - 0 0

ORCONECTES SP. 0 - - - 2 0
PARACHIRONOMUS SP. 0 - - - 0 0

PARATENDIPES SP. 0 - - - 0 0

PLANMARI IAE 6 - - - I I

PLEUROCERA (SYN. OXYTREMA) SP. I - - - 0 0

PROCLADIUS SP. I - - - 0 0

PSEUOOCH I RDONMS 0 - - - 0 0

SIALIS SP. I - - - 0 0

STENACRON SP. 0 - - - 10 0

Appendix 7-A (COntinued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 

DEC 1982 

ABlABESMY I A SP. 0 0 0 
ARGIA SP. 0 0 0 
CAENIS SP. I 0 0 
CNIIARUS SP •• 0 0 0 
CAMPELOMA SP. 0 0 0 
CHEUMATOPSYCHE SP. 0 0 0 
CH I ROHtMI DAf 0 0 I 
CH I ROtDIJS Sp. 0 0 0 
COELOTANYPUS SP. a a 0 
CORBICULA MANILENSIS a 0 0 
CYRNELlUS FRATERNUS a 0 I 
ENALLAGMA SP. I 0 0 
EP I THECA SP. 0 0 0 
CRANGONYX SP. 0 0 0 

C/l GlOSS I PHON IIDAE 0 a 0 
'-l GLYPTOTEND I PES SP. 0 0 0 
CIl GYRAULUS SP. I 0 a 

HEXAGEN.A BIL.NEATA 0 0 0 
HYALELLA AZTECA I 0 0 
NAIOIDAE a 0 a 
OECETIS SP. 0 0 a 
OliGOCHAETA I 0 0 
ORCONECTES SP. a 2 a 
PARACH I RQNOMUS SP. 0 0 0 
PARATENDIPES SP. 0 0 0 
Pl.ANAR II DA£ 6 I I 
PLEUROCERA (SYN. OXYTREMA> SP. 0 0 
PROCLADIUS SP. I 0 0 
PSEUDOCH I ROHOMUS 0 0 0 
SIALIS SP. I 0 0 
STENACRON SP. 0 10 0 



Appendix 7-A (Continued)

TENNESSEE RIVER NILE
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

FEB 1983 JUN 1983

ABLABESMYIA SP. 0 - 0 0 0 0 - 0 0 - - -

ARGIA SP. 0 - 0 0 0 0 - 0 0 - - -

CAENIS SP. I - 0 0 0 0 - I 0 - - -

CAMBARUS SP.. 0 - 0 0 0 0 - 0 0 - - -

CHEUIATOPSYCHE SP. 0 - 0 0 0 0 - 0 0 - - -

aHIROlN IDAE 2 - 0 I 0 0 - 7 1e - - -

COELOTANYPUS SP. I - 0 0 0 0 - I 0 - - -

CORBICULA MANILENSIS 0 - 0 0 0 0 - 2 0 - - -

CRANGONYX SP. 0 - 0 0 0 0 - 0 I - - -

CRYPTOCH IRONWUS SP. 0 - 0 0 0 0 - 0 0 - - -

CYRNELLUS FRATERIUS 0 - 0 0 0 0 - 0 I - - -

DICROTENDIPES SP. 0 - 0 0 0 0 - 0 0 - - -

ENALLAGNA SP. I - 0 0 0 0 - I 0 - - -

ERPOBOELLIDAE 0 - 0 0 0 0 - 0 0 - - -

. GLYPTOTEND I PES SP. I - 0 0 0 0 - 0 0 - - -

0 HEXAGENIA BILINEATA 2 - 0 0 0 0 - 2 0 - - -

HIRUDINEA 0 - 0 0 0 0 - 0 0 - - -

HYALELLA AZTECA 5 - 0 0 0 0 - 2 0 - - -

HYDROPSYCHE SP. 0 - 0 0 0 0 - 0 0 - - -

NAIDIDAE 0 - 0 0 0 0 - 0 0 - - -

NENOURA SP. 0 - I 0 0 0 - 0 0 - - -

OECETIS SP. 0 - 0 0 0 0 - 0 0 - - -

OLIGOCHAETA I - 0 0 0 0 - 0 0 - - -

ORWONECTES SP. 0 - I 0 I 0 - I I - - -

PHYSA SP. 0 - 0 0 0 0 - 0 - - -

PLANARIIDAE 0 - 0 0 0 0 - 0 0 - - -

PLEUROCERA (SYN. OXYTREMA) SP. 0 - 0 0 0 0 - 7 O - - -

PROCLADIUS SP. I - 0 0 0 0 - 0 0 - -

SIALIS SP. 0 - 0 0 0 0 - 0 0 - - -

STENACRON SP. 0 - 0 0 0 0 - 2 I - - -

Appendhc 7-A (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

FEB 1983 JUN 1983 

ABLABESMY 1 ASP. 0 0 0 0 0 0 0 
ARGIA SP. 0 0 0 0 0 0 0 
CAENIS SP. 1 0 0 0 0 I 0 
CNlBARUS SP •• 0 a a 0 a a 0 

CHEtNTOPSYCHE SP. 0 0 0 0 0 a 0 
CH I fOOt I OAf 2 0 I 0 0 7 18 
mELOTANYPUS SP. I 0 0 0 0 I 0 
alRBl QJLA IWU LENS 1 S 0 0 0 0 0 2 0 
CRANGONYX SP. a 0 0 0 0 a I 
CRYPTOCH IIODIJS SP. 0 a 0 a 0 a 0 
CYRNEUUS FRATERNUS 0 0 0 0 0 0 
OIOROTENDIPES SP. 0 a 0 0 0 a 0 
ENAUAGMA SP. I 0 0 0 0 I 0 

CJ' ERPOOOElL I DAE 0 0 0 a 0 0 a 
... J Gl YPTOTEND I PES SP. 1 0 a a 0 0 0 
C'l HEXAGENIA BILINEATA 2 0 0 a 0 2 0 

HIRUDINEA 0 0 0 0 0 0 0 
HYAlEUA AZTECA 5 a 0 0 0 2 0 
tfYIRJPSYCHE SP. a a 0 a 0 0 0 
NAIDIDAE 0 0 a 0 a 0 a 
NEfl)URA SP. a I a a 0 a a 
DECETIS SP. 0 a a 0 a a a 
OL IGOCHAETA 1 a 0 0 0 a 0 
ORCQfIECTES SP. 0 1 0 I 0 1 
PHYSA SP. 0 a a 0 0 0 
PlANAR II DAE 0 0 a 0 0 a 0 
PLEUROCERA (SYN. OX'fTREMA) SP. 0 a a a 0 7 0 

PROClADIUS SP. I 0 0 0 0 a 0 
SIALIS SP. 0 0 0 0 0 0 0 
STENACRON SP. 0 0 0 0 0 2 



Appendix 7-A (Continued)

TENNESSEE RIVER NILE
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

SEP 1983 DEC 1983

CP

ABLABESlYIA SP.
ARGIA SP.
CAENIS SP.
CAIARUS SP.
CaEW4ATOPSYCHE SP.
CH IRONOMIDAE
COELOTANYPUS SP.
CORBICULA MIANILENSIS
CRANGONYX SP.
CRYPTOCH I RONONUS SP.
CYRNELLUS FRATERNUS
DICROTENDIPES SP.
ENALLAGMA SP.
ERPOBDELL I DAE
GLYPTOTENDIPES SP.
HEXAGENIA BILINEATA
HIRUDINEA
HYALELLA AZTECA
HYOROPSYCHE SP.
NAIDIDAE
NENOURA SP.
OECETIS SP.
OLIGOCHAETA
ORfONECTES SP.
PHYSA SP.
PLANARI IDAE
PLEUROCERA (SYN. OXYTREMA) SP.
PROCLADIUS SP.
SIALIS SP.
STENACRON SP.

0
0
0
0
0
0

0
0

0
0
0
0

2
0
0
0
0

0 0 0
0 0 0
0 0 0
0 I 0

0 I 2
I I I
I 0 0
0 0 0
0 0 0
0 0 0
I 23 117
0 0 I
0 0 0
0 0 0
0 0 1
0 0 0
I 0 0
0 0 1
0 0 I
0 0 0

- 0
- 0
- 0
- 0
- II
- I

- 0
- 0
- 0
- 0
- 65
- 0
- 0
- 0
- I
- 0
- 0
- 0
- I

- 0
- 0
- 0
- 0
- 2
- 0
- 0
- 0
- 0
- 0
- I

0
a
0
0
2
0
0

0
0

0
0
0
0
1

0
5

0
2
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0

0 0 0 0
0 0 0 0
2 6 0 0
0 0 I 0
I I 0 I
0 0 0 I
0 0 0 1
0 0 0 0

0
0
0
0

0
0
0
0
0
0
0

0
0
0
0

0

0
0
0
0

0
0

0
0

0

0

1
0
0

0

2

0
0
0
0

9
2
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
2
0
0
00
0
0

0 0 0 0
0
0
0
0
0
0

0

0 0 0
I 0 0
0 I I
0 0 0
0 0 0
I 0 0
0 0 0
0 0 0
3 16 23

0
2
0
0

15

0
0

1
4
0
1

12
1

0
0

0
0
0
0
1
0
0
0
1

0
0

0
0

4
0
0
0

17

Appendix 7-A (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

SEP 1985 DEC 1983 

ABlABESMY IA SP. 0 0 0 0 0 0 0 0 0 0 
AftOIA SP. 0 0 0 0 0 I 0 0 a a 0 
CAElUS SP. a 0 a 0 0 0 0 0 a 0 a 
CAfllARUS SP. 0 0 1 0 0 0 0 0 0 0 0 
atEUMATOPSyatE SP. 0 0 I 2 II a I 0 9 
at IROtOUDAE 0 1 1 I 0 0 a 1 2 
COElOTANVPUS SP. I I a 0 a 2 5 0 0 0 0 
aJRBlCULA MANllENSIS I 0 0 0 0 0 I 0 0 0 0 
CRANGONYX SP. 0 a 0 0 0 0 0 1 0 I 1 
CRYPTOCH I ROtOWS SP. a a 0 0 0 I 2 0 0 0 0 
CYRNElLUS FRATERNUS I I 25 117 65 1 0 1 0 I I 
DICROTENDIPES SP. 0 0 0 I 0 0 I 0 0 0 I 
ENAUAGMA SP. 0 0 0 a 0 0 0 a 0 0 0 
ERf'QBOElL I OAE 0 a a 0 0 a a 0 0 0 

CJ'I GL YPTOTEND I PES SP. 0 0 a I I 0 0 0 0 1 0 
... J HEXAGENIA BILINEATA 2 a 0 0 a 2 6 0 a 0 a 
-..J HIRUDINEA 0 I 0 0 0 0 0 1 0 a 0 

HYALEUA AZTECA 0 0 a I 0 0 I 0 
HYOROPSYatE SP. a a 0 I I a 0 0 I 0 0 
NAIDIOAE a 0 0 0 0 0 0 0 I I 0 
NEIOJRA SP. 0 0 0 0 0 0 0 0 0 0 0 
OECETIS SP. 0 0 0 0 0 0 1 0 0 0 0 
OllGOCHAETA I I 0 0 0 2 4 0 I 0 
ORCONECTES SP. a a I 2 0 0 a 0 1 
PHYSA SP. a 0 a 0 0 a I 0 0 0 
PlANAR I I DAE a 0 0 0 0 15 12 4 14 2 
PlEUROCERA (SYN. OXYTREMA> SP. 0 I a a 0 0 0 0 a 0 
PROCLADIUS SP. I a 0 0 0 0 0 0 0 a 
SIALIS SP. I a 0 0 0 I 0 0 a 0 a 
STENACRON SP. 0 5 16 23 0 I 17 2 



Appendix 7-A (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

MAR 1984 SEP 1984

U,
OJ

ABLABESMY I A SP.
ARGIA SP.
CAENIS SP.
CNAOBORUS SP.

CHEUMATOPSYCHE SP.

CNHIRO3NOIDAE
CHI RNOMS SP.
CLINOTANYPUS SP.
COELOTANYPUS SP.
CORBICULA NANILENSIS
CRANGONYX SP.
CRYPTOCHIIOOIMJS SP.
CYRNELLUS FRATERNUS
DECAPODA
DICADTENDIPES SP.
DUGESIA TIGRINA
ENALLAGNA SP.
EPOICOCLADIUS SP.
FERRISSIA SP.

GLYPTOTENDIPES SP.
GYRAULUS SP.
HIEXAGENIA BILINEATA
HYALELLA AZTECA
HYDRA AMERICANA
HYOROPSYCME SP.
HYDROPTILA SP.
ISCHNURA SP.
LIRMEUS SP.
NADI DAE
NE, ATA
OL IG0DIHAETA

I
0

9

0

1

0
0
3
0
0
0
0
0

60
0
0
0
0
0

6

I I I I 0 0
I I 0 0 I 0
0 0 I I I 1
0 0 0 0 0 0

0 I 44 28 8 91
0 I 39 29 29 35
0 0 0 0 I 0
0 0 0 0 0 0
I I 0 0 0 0
I 0 0 I I I

0 0 0 0 I 0
0 I 0 0 0 0
7 24 32 330 86 112
0 I 0 I I 0
0 0 6 0 I 8
4 18 76 12 52 31
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 1 0 0
0 0 I 7 5 0
0 0 0 0 0 I
2 I 0 0 0 0
0 0 0 0 0 0
I I I I I I
0 I 55 45 26 66
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 I 0 0 0 0
26 7 I I I I

Appendix 7-A (Continued) 

TENNESSEE RIVER MilE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

MAR 1984 SEP 1984 

ABLABESMY 1 ASP. I 0 1 I 0 a 1 0 a 
ARGIA SP. a 0 0 0 0 0 1 1 0 0 0 
CAENIS SP. I I 0 a 0 0 0 0 I 1 I I 
CHA(8)RUS SP. 1 0 a 0 I 0 0 0 a a a 0 

CHEUMATOPSYCHE SP. 0 a a a 0 a a 44 28 8 91 
at IR0f04I OAf 9 2 a 2 5 2 0 I 39 29 29 35 
atl RONMIS SP. I 1 0 a 0 0 a 0 0 a I 0 
CL INOlANYPUS SP. I 0 a 0 0 0 0 0 0 0 0 a 
COELOTANYPUS SP. 6 6 0 0 0 0 I I 0 a a a 
CORBICULA MANILENSIS I 3 0 a 0 0 I 0 0 I I I 
CRANGONYX SP. 0 0 0 0 0 0 I 0 0 0 0 
CRYPTOCH I fUOIJS SP. I 1 0 0 0 0 0 I 0 0 0 a 

(J1 CYRNEllUS FRATERNUS 0 a a I I 7 24 32 330 86 112 
... J 

DECAPODA 0 0 0 0 a 0 0 I 0 0 CD 
DICAOlEND I PES SP. 3 0 I 0 0 0 0 a 6 0 1 8 
DUGESIA TlGRI NA 0 0 0 0 0 0 4 18 76 12 52 31 
ENAU.AGMA SP. 0 I 0 a 0 0 0 0 0 0 0 0 
EPOlCOClADIUS SP. 0 0 0 0 0 0 0 0 0 0 0 0 
FERRISSIA SP. a 0 0 0 0 a 0 0 0 1 0 0 
GlYPTOTENOIPES SP. a 0 0 a 0 0 0 0 1 7 5 0 
G'tRAULUS SP. I 2 0 0 0 0 0 a a a 0 1 
KEXAGENIA BILINEAlA 6 2 0 0 0 a 2 I a 0 a 0 
HYAlEUA AZTECA 5 19 I 0 a 0 a 0 0 0 0 a 
HYDRA AMERICANA 0 0 0 0 0 a 1 I I 1 I I 
HYDROPSYCHE SP. 0 0 0 0 0 0 0 I 55 45 26 66 
HYDROPT I LA SP. 0 0 0 a 0 0 0 0 0 0 0 0 
1 SCHHURA SP. 0 I 0 0 0 0 0 0 0 0 0 0 
lIRCEUS SP. a 0 I 0 0 a 0 0 a 0 0 0 
NAIDIOAE a 0 0 0 a 0 0 a 0 0 a a 
NEMATA 0 0 0 0 a a 0 I 0 0 0 0 

OL IGOCHAETA 6 6 0 I 0 0 26 7 1 



Appendix 7-A (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

MAR 1984 SEP 1984

ORONECTES SP.
PARACHI IN0OIS SP.
PARAS I TENGONA
PHYSA SP.
PLANARI IDAE
PLEUROCERA (SYN. OXYTREMA) SP.
POLYPEDILWM SP.
PIOCLADIUS SP.
PSEUDO M I RONOMUS
SIALIS SP.
STENACRON SP.
TRIAENOMES SP.

0 0
0 0
0 I
1 1

I
0
0
0

0
0
0
0

I 0
0 0
0 0
0 0

0
0
0
0

I
0
0
0

13 I I 0 I
0 0 0 0 I
0 0 0 0 0
3 2 0 0 0
0 0 0 0 I

0
0
0
0
0
0
0
0

0 0
0 I
0 I
I 0
0 0

0

0
0
0
0
0

0
0
0
0
0
0
0

I
2
0
0
0
0
0
0
0

2
9
0
0
0
0
0
0
0
0

3
0

I 0 0
0 0 0
0 0 0

0 0
I 4
0 0

3 0 0 0 0
I 8 29 13 19
0 0 0 0 0

-1

Appendix 7-A (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

MAR 1984 SEP 1984 

ORCONECTES SP. 0 0 I 0 I 0 0 I I I 2 
PARACH I fOOtUS sp. 0 0 0 0 0 0 I 0 8 I 2 9 

PARAS I TEN60NA 0 0 0 0 0 0 0 0 0 0 0 
PHYSA SP. I 0 0 0 0 0 0 I 0 I 0 

PlANAR II DAE 13 I 0 0 0 0 0 0 0 0 
PLEUROCERA (SYN. OXYTREMA) SP. 0 0 0 0 I 0 0 0 0 0 0 
POL YPED I LUM SP. 0 0 0 0 0 0 0 I 0 0 0 I 
PROClADIUS SP. 3 2 0 0 0 0 0 0 0 0 0 
PSEUOOCH I RONOMUS 0 0 0 0 0 0 0 0 0 0 0 
SIAlIS SP. 0 0 0 0 0 :5 0 0 0 0 0 
STEtIACRON SP. 0 0 0 I 4 0 8 29 13 19 3 
TRIAENOOES SP. 0 0 0 0 0 0 0 0 0 0 0 0 

<r. 
,I 
<-' 



Appendix 7-A (Continued)

TENNESSEE RIVER MILE

496.5 506.6 518.0 527.4 528.0 529.9

DEC 1984

ABLABESNYIA SP. 0 I 0 0 0 0
ARGIA SP. 0 0 0 0 0 0

CAENIS SP. 0 I 0 0 0 0
CHAOBORuS SP. 0 0 0 0 0 0

CHEUNATOPSYCHE SP. 0 I I 3 3 6
CHOIROMWIDAE 0 0 0 0 I 0

CH I ONOMS SP. 0 0 0 0 0 0

CLINOTANYPUS SP. 0 0 0 0 0 0
COELOTANYPUS SP. I I 0 0 I 0
OORBICULA MANILENSIS 0 I I 0 0 0

CRANGONYX SP. 0 I 0 0 I 0
CRYPTOCHIRONONJS SP. I 0 0 0 0 0

CYRNELLUS FRATERNUS 0 0 0 3 2 0
DECAPOOA 0 0 0 0 0 0
DICROTENDIPES SP. I I 0 I 0 0

0 OUGESIA TIGRINA 9 5 I 10 3 4
ENALLAGM SP. 0 0 0 0 0 0

EPOIOVCLADIUS SP. 0 I 0 0 0 0

FERRISSIA SP. 0 0 0 0 0 0

GLYPTOTENDIPES SP. 0 0 0 0 0 0
GYRAULUS SP. 0 0 0 0 0 0

HEXAGENIA BILINEATA 3 I 0 0 0 0

HYALELLA AZTECA I 0 0 0 0 0
HYDRA ANERICANA 0 I I I 0 I

HYORDPSYCHE SP. 0 0 0 0 3 0
HYDROPT ILA SP. 0 0 0 I 0 0
ISCHURA SP. 0 0 0 0 0 0

LIRCEUS SP. 0 0 0 0 0 0

MAIDIDAE 0 0 0 I I 0

NEMATA 0 0 0 0 0 0

OLIGOCHAETA 8 7 0 0 I I
ORONECTES SP. 0 I 0 I 0 0

Appendl)( 7-1. (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.9 

DEC 1984 

ABlABESMY I ASP. 0 I 0 0 0 0 
ARGIA SP. 0 0 0 0 0 0 
CAUlS SP. 0 I 0 0 0 0 
OWlBORUS SP. 0 0 0 0 0 0 

CHElMTOPSYCHE SP. 0 I :5 :5 6 
CH I RONOMI DAE 0 0 0 0 I 0 
eli I fDDIJS SP. 0 0 a 0 0 0 
a.. I IOTANYPUS SP. 0 a a 0 0 0 
OOELOT ANYPUS SP. I 0 0 I a 
CORBICULA MANllENSIS 0 I 0 0 0 
CRANGONYX SP. a 0 0 I 0 
CRVPTOCH IROtOIJS SP. I 0 a 0 0 0 
CYRNELLUS FRATERNUS a 0 0 :5 2 0 
DECAPOOA 0 a 0 0 0 0 

U' DICR>TENDIPES SP. I I 0 I 0 0 en 
0 OUGESIA TIGRIMA 9 5 I 10 , 4 

EJW..l.AGMA SP. 0 0 a 0 0 0 
EPOlmcLADIUS SP. 0 I a 0 0 0 
FEARISSIA SP. 0 0 0 0 0 0 
Gl mOTENO I PES SP. a a 0 a 0 a 
GYRAULUS SP. a 0 a a a a 
HEXAGENIA 81llNEATA :5 I 0 a 0 0 
HYALELlA AZTECA I 0 a 0 0 0 
HYDRA AMERICANA a I I I 0 I 
HYOROPSYCHE SP. a 0 0 a :5 0 
tf'IDAOPT I LA SP. a 0 a I a 0 
I SCHNURA SP. 0 0 a a 0 0 
LlRCEUS SP. a 0 0 a 0 0 
MAIDIIlAE 0 0 0 I I 0 

NEMATA 0 0 0 0 0 0 
OL I GOCHAETA 8 7 0 0 I I 
ORCONECTES SP. 0 I 0 I 0 0 



Appendix 7-A (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.9

DEC 1984

PARACH 1 1N0NU SP.
PARMS ITENGONA
PIISA SP.
PLANARI IDAE

PLEUROCERA (SYN. OXYTREMA) SP.
PQLYPEDILW4 SP.
PR0CLAD IUS SP.
PSEUDOCIO~4I~NOUS
SIALIS SP.
SlENACRON SP.
TRIAENODES SP.

0 0 0 0 0 0

0 0 0 0 0 0

0 0 I I 0 1
0 0 0 0 0 0

0 I 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

I I 0 0 0 0

I 2 I 13 0
I 0 0 0 0 0

C!;

Appendix 7-A (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.9 

DEC 1984 

PARACH I RONOMUS SP. 0 0 0 0 0 0 
PARAS fTENGOHA 0 0 0 0 0 0 
PHYSA SP. 0 0 I I 0 I 
PlANAR I I ME 0 0 0 0 a 0 
PLEUROCERA (SYN. OXYlREMA) SP. a I a a 0 a 
POL VPEDI LUM SP. 0 a 0 0 0 0 
PfO:lADIUS SP. a 0 0 a 0 0 
PSEUOOCH IROf04US a a 0 0 0 0 
SIALIS SP. I 0 0 0 0 
STEHACRON SP. I 2 I I} 0 
TRIAENODES SP. 0 0 0 0 0 

v.., 
C'; 
~ 



Appendix 7-A (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

MAR 1985 MAY 1985

AABAES4Y I A SP.
AMIICOLA SP.
AMPHINEPSJR SP.
ANCUJL0SA SP.
ARGIA SP.
ASELLUS SP.
CAENIS SP.
CAIBARUS SP..
CAMPEL014A SP.
CERACLEA SP.
CERATOPOGONIDAE
CHAO80RIJS SP.
CHEUMATOPSYCIIE SP.
CHIIRiW0NIDAE

COELOTANYPUS SP.
CO3SI ICLA MANIIILENS IS
CRANG0NYX SP.
CRYPrOCHnIRONiws SP.
CY1F4ELLUS FRATERUM
OICROTENDIPES SP.
ENALLAGNA, SP.
EPITHECA SP.
ERPOBOELLIDAE
GAI4ARS SP.
GLOSS I PHONI I DME
GLYPTOTENDIPES SP.
GYRAULUS S?.
I4EXAGENIA BILINEATA
HI RUDINEA
HYALELLA AZTECA
HYDRA SP.

0
0
0
0

I
0
1
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 I 0 I
2 I 2 I I
0 0 0 0 0
5 0 0 0 0
I 0 0 0 0
0 0 0 0 I
I 0 0 0 0
0 0 I I I
0 0 0 0 0
I 0 0 0 0
I 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

0
0
3
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

I
0
4
0

0 0
0 I
0 I
I 0
0 0
I 0
0 I

2 0 0 0
0 I 1 0

0 0
0 0

Appendix 7-A (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

MAR 1985 MAY 1985 

ABl.A8ESMY I ASP. 0 0 0 0 0 0 0 a a a a 
NIIII COLA SP. a a 0 0 0 0 I 0 0 0 5 0 
NIPH I NEMURA SP. 0 a I 0 a 0 0 a a a a 0 
ANCUlOSA SP. 0 0 a a a 0 0 a a a a 0 
ARGIA SP. a I a a a 0 0 a 0 a I I 
ASELLUS SP. 0 a 0 a a 0 0 a a 0 a 
CAENIS SP. 0 I a a 0 a I a a a a 
CNeARUS SP •• a 0 a 0 0 a 0 0 0 a I a 
CNHUJ4A SP. 0 0 a a a 0 0 0 0 a 0 a 
CERAClEA SP. 0 0 0 0 a a a 0 0 0 I 0 
CERAT~IDAE I a a 0 a 0 0 0 0 0 0 

'..p CHADBORUS SP. 0 0 0 a 0 0 0 0 0 0 0 

OJ CHEUMATOPSYCHE SP. 0 0 0 I 0 I 0 0 0 a 0 0 
'lJ CH I RONCJ4I DAE 2 2 I 2 I I I I 2 4 2 0 

CH I RONOMUS SP. I 0 0 0 0 0 0 0 0 0 I 0 
COELOTNIYPUS SP. 2 5 0 0 0 0 I I 0 0 0 0 
<DB ICUlA IWUlENS I S 0 I 0 0 0 0 I 0 0 I I 0 
CRMGON'tX SP. 0 0 0 0 0 I 0 0 I 13 6 0 
CRYPTOCHIROtDIJS SP. 0 I 0 0 0 0 0 0 0 0 0 0 
CYRNELlUS FRATERNUS 0 0 0 I I I 0 I 3 6 8 0 
o I CROTEND I PES SP. I 0 0 a 0 0 0 0 I I I 0 
ENAllAGMA SP. I I 0 0 0 0 I 0 0 0 0 0 
EP ITHECA SP. 0 I 0 a 0 0 0 0 a 0 0 0 
ERPOOOELlI DAE 0 0 0 a 0 0 0 0 I 0 0 0 
GAMMARUS SP. I 0 0 0 0 0 0 0 0 0 0 0 
GlOSS I PHON. I DAE 0 0 0 0 0 0 0 a 0 0 I 0 
Gl YPTOTENDI PES SP. 0 0 0 0 0 0 I 0 I 2 0 
GYRAUlUS SP. 0 0 0 I 0 0 0 0 0 I 0 
HEXAGENIA BlllNEATA 3 I 0 0 0 0 4 J 0 0 0 I 
HIRUDINEA 0 0 0 0 0 0 0 0 0 0 0 0 
HYALELlA AZTECA 2 0 0 0 0 0 I 0 0 0 
HYDRA SP. 0 I I 0 0 0 0 I I I 



Appendix 7-A (Continued)

TENNESSEE RIVER MILE

496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

MAR 1985 MAY 1985

HYDROPTILA SP. 0 0 0 0 0 0 0 0 I 0 I 0
ISCHNURA SP. 0 2 0 0 0 0 0 0 0 0 0 0

LEPTOCERIDAE 0 0 0 0 0 0 0 0 0 I 0 0
NAIDIDAE 0 0 I 0 0 I 0 0 0 I I 0
NEUROCOROULIA SP. 0 0 0 0 0 0 0 0 0 0 0 0
OECETIS SP. 0 0 0 0 0 0 I 0 0 0 0 0
OLIGOCHAETA 6 6 0 0 0 i 9 4 0 0 0 2
ORCONECTES SP. 0 0 I I 0 I I 0 I I 0 0
PARACHI RONOIMUS SP. 0 0 0 0 0 0 0 I I I I 30
PHYSA SP. 0 0 I I 0 I 0 I 2 I 3 2
PLANARIIDAE I 0 2 5 3 4 4 I 5 16 14 15
PLEUROCERA (SYN. OXYTREMA) SP. 0 I 0 0 0 0 0 I 0 0 0 0
POLYPEDILUM SP. 0 0 0 0 0 0 0 0 0 0 0 0
PROCLAOIUS SP. 3 I 0 0 0 0 0 I 0 0 0 0
SIALIS SP. 0 I 0 0 0 0 0 0 0 0 0 0
SPI.AERIU SP. 0 0 0 0 0 0 I 0 0 0 0 0
STENACRON SP. I 0 I I 6 0 I 0 I I 0 0
TAENIOPTERYX SP. 0 0 I 0 0 0 0 0 0 0 0 0
TANYPUS SP. 0 0 0 0 0 0 0 0 0 0 0 0

Appendix 7-A (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

MAR 1985 MAY 1985 

HYDROPTILA SP. 0 0 0 0 0 0 0 0 I 0 I 0 
I SCHNURA SP. a 2 0 0 0 0 0 0 0 0 0 0 
LEPTOCERIDAE a a 0 a 0 0 a 0 0 I 0 0 
HAID I OAf a 0 I 0 a I 0 0 0 I I 0 
N£UROCOROULI A SP. 0 0 0 0 0 0 0 0 0 0 0 0 
OECETIS SP. 0 0 0 0 0 0 0 0 0 0 0 
OLIGOCHAETA 6 6 0 0 0 9 4 0 0 0 2 
ORCONECTES SP. a 0 I 0 1 0 , , 0 0 
PARACH I ROWMUS SP. 0 0 0 0 0 0 0 I I 30 
PHYSA SP. 0 0 I 1 a I 0 2 I 3 2 
PlANAR I I DAE 1 0 2 5 3 4 4 I 5 16 14 15 
PlEUROCERA (SYN. OXYlREHA) SP. 0 I 0 0 0 0 0 I 0 0 0 0 
POL VPED IlUM SP. 0 0 0 0 0 0 0 0 0 0 0 0 
PROClADlUS SP. } 0 0 0 0 0 0 0 0 0 

(J'I 
SIALIS SP. a I 0 0 a 0 a 0 0 0 0 0 Cl) 

SPHAER 1 UM SP. 0 0 0 0 a 0 1 0 0 0 0 0 
STENACRON SP. 1 0 I I 6 0 1 0 I I 0 0 
TAEN IOPTERYX SP. 0 0 1 0 0 0 0 0 0 0 0 0 
TANYPUS SP. 0 0 0 0 0 0 0 0 0 0 0 0 



Appendix 7.-A (Continued)

TENNESSEE RIVER MILE

496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 .527.4 528.0 529.5

SEP 1965 DEC 1985

ABLABESMYIA SP. I 0 0 0 0 - 0 0 0 0 0 0

Al ICOLA SP. 0 0 0 0 0 - 0 0 0 0 0 0

AWH I NEMURA SP. 0 0 0 0 0 - 0 0 0 0 0 0

ANCULOSA SP. 0 0 0 0 0 - 1 0 0 0 0 0

ARGIA SP. 0 0 0 0 0 - 0 0 0 0 0 0

ASELLUS SP. 0 I I 0 0 - 0 0 0 0 0 0

CAENIS SP. 0 I 0 I 0 - I 0 0 0 0 0

C SP.. 0 0 0 0 I - I 0 0 0 0 0

CAELOMA SP. 0 0 0 0 0 - I 0 0 0 0 0

CERACLEA SP. 0 0 0 0 0 - 0 0 0 0 0 0

CERAIOPOGOWNIDAE 0 0 0 0 0 - 0 I 0 0 0 0

CHAMMS SP. 0 0 0 0 0 - 0 0 0 0 0 0

CHEUKATOPSYCHE SP. 0 0 0 0 0 - 0 0 0 0 0 0

WpCHIRONOMIDAE 0 0 3 0 0 - 0 0 0 0 0 0

CHI RONOUS SP. 0 0 0 0 0 - 0 0 0 0 0 0

COELOTANYPUS SP. 0 I 0 0 0 - 2 I 0 0 0 0

C ICULA NANILENSIS 0 I 0 I 0 0 I 0 0 0 0

CPAAGMNYX SP. I 0 2 I 0 - 0 0 0 0 0 0

CRYPTOCHIRONOIIS SP. 0 0 0 0 0 - 0 0 0 0 0 0

CYINELLUS FRATERNUS 67 6 II 3 52 - I 0 0 I I 0

DICROTENDIPES SP. 5 0 4 0 2 - 0 0 0 0 1 0

ENALLAGNA SP. 0 0 0 0 0 - 0 I 0 0 0 0

EPITHECA SP. 0 0 0 0 0 - 0 0 0 0 0 0

ERPOGOELLIDAE 0 0 0 0 0 - 0 0 0 0 0 0

GAMAIS SP. 3 0 0 I 3 - 2 I 0 0 0 0

GLOSSIPHONIIDAE 0 0 0 0 0 - 0 0 0 0 0 0

GLYPTOTENDIPES SP. 2 0 0 0 3 - 0 0 I 0 1 0

GYRAULUS SP. 0 0 0 0 0 - I I 0 0 0 0

HEXAGENIA BILIMEATA 0 I 0 I 0 - I I 0 0 0 0

HIRMDINEA 0 0 0 0 0 - I I 0 0 0 0

HYALELLA AZTECA 0 0 0 0 0 - 0 0 0 0 0 0

HYDRA SP. 0 0 I 0 0 - 0 0 I I I 1

Appendix 7-A (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

SEP 1985 DEC 1985 

ABlABESMY I A SP. I 0 0 0 0 0 0 0 0 0 0 
NIM I COlA SP. 0 0 0 0 0 0 a 0 0 0 0 
MPH I NEtlJRA SP. 0 0 0 0 0 0 0 0 0 0 0 
ANCUlOSA SP. 0 0 0 0 0 , 0 0 0 0 0 
ARGIA SP. a 0 0 0 a 0 0 0 0 0 a 
ASEUUS SP. a I 0 0 0 0 a 0 0 a 
CADlIS SP. a I 0 I 0 0 0 a 0 a 
CNIIMUS SP •• a a a a I 0 0 0 0 0 
CNlPELOMA SP. 0 0 0 0 0 I 0 0 a 0 0 
CERAClEA SP. a a a a 0 0 0 0 0 a a 
CERATOPOGON I DAE 0 0 0 a a 0 I 0 0 0 0 
QW8)RUS SP. a 0 0 0 0 0 0 0 0 0 0 
atEUMTOPSyOtE SP. 0 0 0 0 a 0 0 0 0 0 0 
at I FOOt I DAE 0 0 :5 0 0 0 0 0 0 0 0 

(J1 
0) at I fOOIJS SP. 0 0 0 0 0 0 0 0 0 a 0 
~ COELOTANYPUS SP. 0 I 0 0 a 2 I 0 0 0 0 

C08ICl1LA IWIllENSIS 0 I 0 0 0 I 0 0 0 0 
CIWIGQNYX SP. I 0 2 I 0 0 0 0 0 0 a 
CRYPTOCHIIOOIIS SP. a 0 a 0 0 0 0 0 0 0 0 
CYItlEUUS FRATERNUS 67 6 II :5 52 I 0 a I 0 
DICROTENDIPES SP. 5 a 4 0 2 0 0 0 0 I a 
ENAU..AGMA SP. 0 0 0 0 0 0 I 0 0 0 0 
EPITHECA SP. 0 0 0 0 a 0 0 0 0 0 0 
ERPOOOELL I DAE 0 0 0 0 0 0 0 0 0 0 0 
GNtWlJS SP. :5 0 0 I :5 2 I 0 0 0 0 
GLOSS I PHON II OAf 0 a 0 0 0 0 0 0 0 0 0 
GlYPTOTENDIPES SP. 2 0 0 0 :5 0 0 I 0 I 0 
GYRAULUS SP. 0 0 0 0 0 I 0 0 0 0 
HEXAGENIA 81LINEATA 0 I 0 I 0 0 0 0 0 
HIRUDINEA 0 0 0 0 0 0 0 0 0 
HYALELLA AlTECA 0 0 0 0 0 0 0 0 0 0 0 
HYDRA SP. 0 0 I 0 0 0 0 I I I I 



Appendix 7-A (Continued)

496.5 506.6 518.0 527.4 528.
TENNESSEE RIVER MILE

.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

Appendix 7-A (Continued) 0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

SEP 1985 DEC 1985

HYCROPTILA SP.
ISCHNURA SP.

LEPTOCERIOAE
NA ID IDAE
NEUR0O0ROUL IA SP.
OECETIS SP.
01 IGDCHAETA
OROWNECTES SP.
PARACHIRN0MUS SP.
PI4YSA SP.
PLANARI IDAE
PLEUROCERA (SYN. OXYTREI4A) SP.
POLYPEDILUN SP.
PRODCLAD IUS SP.
SIALIS SP.
SPI4AERIUN SP.
STENALCRON SP.
TAEJIIOPTERYX SP.
TANYPIJS SP.

0
0
0
0

0
0
0
0

0
0
0
0

0 0
0 0

0 0 0
0 0 0
0 2 0
I I I

I 0 3
0 0 0

25 I 10
0 1 0

0
0
0
0
4
0
0
0
0
0

0
0
0
0
0

0
4
I

- 0
- 0
- 0
- 0
- 0
- 0

- 4
- 0
- 0
- 0
- 9
- 0
- 0
- I

0
0
0
0

0
0
1
2
1

0
0
0
0

0
0
0
0

0 0
0 0
0 0
0 0
I 0
0 0
I I
0 0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0 I
0 0

0 0 0
0 0 0

(j
0 I 0 I 0 - 2
0 0 0 0 0 - 0

0 0 0
I 0 0
0 0 0
0 0 0
I I 2
0 0 0
0 0 0

12 I
0 0
0 0

4
0
I

.0 9
0 0
0 0

0
0
0

*Samples not retrieved.

Appendix 7-A (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

SEP 1985 DEC 1985 

HYDROPT I LA SP. 0 0 0 0 0 0 0 0 0 0 0 
ISCHNURA SP. 0 0 0 0 a 0 0 a 0 a 0 
LEPTOCER I DAE 0 0 0 0 a 0 0 0 0 0 0 
NAIDIDAE 0 0 0 0 0 0 0 0 0 a 0 
NEUROOOROULIA SP. 0 0 0 0 0 0 0 0 a 0 
MCETIS SP. 0 0 0 0 0 0 0 0 0 0 
OlIGOCHAETA 0 2 0 4 0 4 0 0 0 0 
ORCONECTES SP. I I 0 0 0 0 0 0 0 
PARACH I RONOMlIS SP. I 0 3 0 I 0 0 I 0 I 0 
PHYSA SP. 0 0 0 0 0 0 0 0 0 0 
PlANAR I I DAE 25 I 10 0 4 9 2 I I I 0 
PlEUROCERA (SYN. OXYTREMA) SP. 0 I 0 0 I 0 0 0 0 0 
POL YPED IlUM SP. 0 I 0 0 0 0 0 0 0 0 0 

CJ'" PROCLADIUS SP. 0 0 0 0 0 I I a 0 a 0 

en SIALIS SP. 0 0 I 0 2 0 0 0 0 a 
~.I. SPHAERIUM SP. a 0 a 0 a 0 0 0 0 0 0 

STENACRCII SP. 12 I 4 0 9 0 I I 2 0 0 
TAEN I OPTERYX SP. 0 0 0 0 0 0 0 0 0 0 0 
TANYPUS SP. 0 0 0 0 0 0 0 0 0 0 

.Samples not retrieved. 



APPENDIX 7-B

AVERAGE ABUNDANCE OF BENTHIC NACROINVERTEBRATES
COLLECTED FROM ARTIFICIAL SUBSTRATES FOLLOWING ONE-MONTH

COLONIZATION PERIODS NEAR WATTS BAR NUCLEAR PLANT,
WINTER 1983 THROUGH AUTUMN 1985

(BAGGED COLLECTION)

.586

APPENDIX 7-B 

AVERAGE ABUNDANCE OF BENTHIC KACROINVEiTEBRATES 
COLLECTED FROK ARTIFICIAL SUBSTRATES FOLLOWING ONE-KONTH 

COLONIZATION PERIODS NEAR WATTS BAR NUCLEAR PLANT, 
WINTER 1983 THROUGH AUTUKN 1985 

(BAGGED COLLECTION) 

SSG 



Appendix 7-B. Average Abundance of Benthic Macroinvertebrates Collected from Artificial Substrates Fol lowing

One-Month Colonization Periods Near Watts Bar Nuclear Plant, Winter 1983 through Autumn 1985 (Bagged

Col lection).

TENNESSEE RIVER MILE

496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 5f8.0 527.4 528.0 529.5

FEB 1983 SEP 1983

Ln
-.ri

ABLABESMYIA SP.

CAENIS SP.
CHAOSORUS SP.
CHEUMATOPSYCHE SP.

CHIIRONOMIDAE
COELOTANYPUS SP.

OORBICULA MANILENSIS
CRANGONYX SP.

CRYPTOCH IR[NOWMUS SP.
CYRNELLUS FRATERNUS
DICROTENDIPES SP.
DIPTERA
DUGESIA TIGRINA
ENALLAG4A SP.
GLYPTOTENDIPES SP.
GYRAULUS SP.
HEXAGENIA BILINEATA
HIRUJDINEA
HYALELLA AZTECA
HYDROPSYCHE SP.
KYDROPTILA SP.
ISCHNURA SP.

LIRCEUS SP.
NAIDIDAE
NEURECLIPSIS SP.
NEUROCORDULIA SP.
OECETIS SP.
OLIGOCHAETA

I -+ 0 0

2
1

0
22
2
0
0
0
0
0
0
1

4
0
0

0IS0
15
0
0

0
00
0
0

0
0
0
0
0
0
0

0
0
0

0
0
0
0

0
0
0
0
0
0
0

- 0 0 - 0
- 0 0 - 0
- 0 0 - 0
- 0 0 - 0
- 0 0 - 0
- 0 0 - 0
- 0 0 - 0
- 0 0 - 0
- 0 0 - 0
- 0 0 - 0

0
0
0
0

0
00
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0

0 0 0
0 0 0
0 3 3
0 I I
I 0 0

I I I
I 6 0
0 0 0
7 36 258
0 0 I
0 0 1
0 0 0
0 0 0
0 0 I
0 0 0
1 0 0
0 I 0

- 0 0 0 0 0 - 0
- 0
- 0
- 7
- 3
- 0
- 0
- I
- 0

- 89
- 0
- 0
- 0
- 0
- 0
- 0
- 0
- I

- 0
- 3
- 0
- 0
- 0
- 0
- 0
- 0
- 0
- 0

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0

0 0
0 2
0 0
0 0
0 0
0 0
0 0
0 0
0 0

0
0
0
0
0
0
0
0
0

I - 0 0 - 0 7 4 0 0

Appendl)( 7~. Average Abundance of Benthic Macrolnvertebrat&s Collected from Artificial Substrates Following 
One-Month COlonization Periods Near Watts Bar Nuclear Plant, Winter 198} through Autum 1985 (Bagged 
Collection) • 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

FEB 1983 SEP 1983 

ABlABESMY I A SP. -+ 0 0 0 a 0 0 0 0 
CAENIS SP. 2 0 0 0 I 0 0 0 0 
CHAOBORUS SP. I a 0 0 0 a a 0 a 
CHEUMATOPSYCHE SP. a 0 0 0 0 0 1 3 7 
at I RONOMIDAE 22 a I 0 0 0 I I 1 
COELaTANYPUS SP. 2 a 0 0 a I 0 0 a 
CORBICULA MAN I LENS I S a 0 0 0 I I 0 
CRANGONYX SP. 0 a a 0 0 I 6 a I 
CRYPTOCH I RONOMUS SP. 0 a 0 0 0 a a a 0 

(J1 CYRNELLUS FRATERNUS 0 a 0 0 I 7 16 258 89 
0:: DICROTENDIPES SP. a a 0 0 0 0 a 0 
'\l DIPTERA 0 0 0 0 0 0 a I 0 

DUG£SIA TIGRINA I 0 0 0 a 0 0 a a 
ENAllAGMA Sf. 4 0 0 0 0 0 0 0 0 
GlYPTOTENDIPES Sf. 0 0 a 0 0 0 0 I 0 
GYRAULUS SP. 0 0 0 0 a 0 0 0 a 
HEXAGENIA BILINEATA 0 0 0 I 0 a 0 
HIRUDINEA 0 0 0 0 0 0 I 0 I 
HYALELLA AZTECA 15 0 a a a 0 0 0 0 
HYDROPSYCHE SP. 0 a a 0 0 0 2 t :5 
HYDROPT ILA SP. 0 0 0 0 a 0 0 0 0 
ISCHNURA SP. a a 0 0 0 0 0 a 
lIRCEUS SP. a 0 0 0 a a a a a 
NAIDIDAE 0 a 0 0 a 0 a 0 0 
NEURECLIPSIS SP. 0 a a 0 a 0 a 0 0 
NEUROCORDULIA SP. a a 0 a 0 0 0 0 0 
()£CET I S SP. a 0 0 0 a a 0 0 0 
OL IGOCHAETA 0 0 0 7 4 0 0 0 



Appendix 7-8 (Continued)

TENNESSEE RIVER MILE

496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

FEB 1983 SEP 1983

ORCONECTES SP.
PARANHIRONOMUS SP.
PARATENDIPES SP.
PHYSA SP.
PLANARI IDAE
PLEUROCERA (SYN. OXYTRENA) SP.
PROCLADIUS SP.
SIALIS SP.
STENACON SP.

0 - I 0 -

0 - 0 0 -

0 - 0 0 -

I - 0 0 -

0 - 0 0 -

0
0
0

0
0
0
0

0
0

.0
0
0

0I

0
0
0
0
0

I 2
0 0
0 0

I
0
0

0 0 - 0
0 0 - 0

0

0
0
0

0
0
0
1

0
0
0
0

2 0 0 - 0
I 0 0 - 0
I 0 0 - 0
5 2 40 - I

- 0
- I

(PCD
Go

Appendix 7-8 (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

FEB 1983 SEP 1983 

ORCONECTES SP. 0 0 0 0 0 I 2 1 
PARACH I RONOMlIS SP. 0 0 0 0 0 I 0 0 0 
PARATENDIPES SP. 0 0 0 0 1 0 0 0 0 

PHYSA SP. 1 0 0 0 ,0 0 0 0 0 
PLANARI 1 DAE 0 0 0 0 0 0 0 0 0 
PLEUIO:ERA (SYN. OXYTREIW SP. 0 0 0 0 0 2 0 0 0 
PAOClAD I US SP. 0 0 0 1 1 0 0 0 
SIAlIS SP. 0 0 0 0 0 I 0 0 0 
STENACRON SP. 0 I 0 1 5 2 40 

CJl 
CD 
g, 



Appendix 7-8 (Continued)

TENNESSEE RIVER NILE
496.5 506.6 518.0 527.4 528.0 529.5

DEC 1983

ABLABESMYIA SP. 0 0 0 0 0 0
CAENIS SP. 2 I 0 0 0 0
CHAOBORUS SP. I 0 0 0 0 0
CHEUMATOPSYCHE SP. 0 0 I I 0 9
CHIRONOMIDAE 0 0 0 1 I 2
COELOTAWYPUS SP. 2 I 0 0 0 0
CRBICULA MANILENSIS I I 0 0 I 0
CRANGONYX SP. 0 0 2 0 0 0
CRYPTOCHIROUO.US SP. I I 0 0 0 0
CYRNELLUS FRATERNUS 0 0 0 2 I 3
DICROTENDIPES SP. I 0 0 0 0 0
DIPTERA 0 0 0 0 0 0

L DUGESIA TIGRINA 0 0 0 0 0 0
ENALLAGNA SP. I I I 0 0 0GAPIUAIS SP. 0 0 I 0 I 0
GLYPTOTENDIPES SP. 0 0 0 0 I 0
GYRAULUS SP. I I I 0 0 0
HEXAGENIA BILINEATA 3 3 0 0 0 0
HIRUDINEA 0 0 0 0 0 0
HYALELLA AZTECA 3 2 5 I I 0
HYOAOPSYCHE SP. 0 0 0 0 0 1
HY0WTILA SP. 0 0 0 1 0 0
ISCHNURA SP. 0 I 0 0 0 0
LIRCEUS SP. 0 0 0 0 0 I
NAIDIDAE 0 0 0 I 0 0
NEURECLIPSIS SP. 0 0 0 0 I 0
NEUROcORDULIA SP. I 1 0 0 0 0
OECETIS SP. I 0 0 0 0 0

Appendix 7-8 (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 

DEC 1983 

ABlA8ESMY I ASP. 0 0 0 0 0 0 
CAENIS SP. 2 I 0 0 0 0 
CHA080RUS SP. I 0 0 0 0 0 
CHEUMATOPSYCHE SP. 0 0 I 0 9 
CH I RDNC»t I DAE 0 0 0 I 2 
COELOTANYPUS SP. 2 0 0 0 0 
CORBlaJlA MANILENSIS I 0 0 I 0 
CRANGONYX SP. 0 0 2 0 0 0 
CRYPTOCH I RONOMUS SP. 0 0 0 0 
CYRNEUUS FRATERNUS 0 0 0 2 I 3 
D ICROTEND I PES SP. I 0 0 0 0 0 
DIPTERA 0 0 0 0 0 0 

(J1 DUG£SIA TlGRINA 0 0 0 0 0 0 
Q) 

ENAU.AGMA SP. I I I 0 0 0 

""' GNIIARUS SP. 0 0 I 0 I 0 
6lYPTOTEND I PES SP. 0 0 0 0 I 0 
GYRAUlUS SP. I I I 0 0 0 
HEXAGENIA BlllNEATA 3 3 0 0 0 0 
HIRUDINEA 0 0 0 0 0 0 
HYALEllA AZTECA 3 2 5 I 0 
HYOROPSYCHE SP. 0 0 0 0 0 I 
HYOROPTI LA SP. 0 0 0 I 0 0 
I SCHNURA SP. 0 I 0 0 0 0 
LlRCfUS SP. 0 0 0 0 0 I 
NAIDIDAE 0 0 0 1 0 0 
NEUREClIPSIS SP. 0 0 0 0 0 
NEUROCORDUllA SP. I 0 0 0 0 
c)[CEli S SP. 0 0 0 0 0 



Appendix 7-8 (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.5

DEC 1983

OLIGOC4AETA
0IF0NCTES SP.
PARAC3iIRONCIM SP.

PARATENDIPIES SP.
PHfYSA SP.
PLMIARI IDAE
PLEWROCERA (SYN. OXYTREMA) SP.
PROCLADIUS SP.
StALlS SP.
STEMACRON SP.

4 I
0 I
0 0

0 0
I I

45 4
0 I
I 0
I 0
I I

0 0 0
I I I
0 0 I

0 0 0
I 0 I
I 5 6
0 I 0
0 0 0
0 0 0
I 14 3

0

0
0
2
0
0
0
1

w,
0

Appendix 7~ (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 

DEC 1983 

01.1 GOCHAETA 4 0 0 0 0 
QRCONfCTES SP. 0 I I I I 
PARACH I RDfOIJS SP. 0 0 0 0 I 

PARATENDIPES SP. 0 0 0 0 0 0 
PHYSA SP. I I I 0 I 0 
PlANAR II OAE 45 4 I 5 6 2 
PlEUROCERA (SYN. OlCYTREMA) SP. 0 I 0 0 0 
PROClADIUS SP. 0 0 0 0 0 
SIALIS SP. 0 0 0 0 0 
STENACRON SP. I 14 l I 

U1 
~ 
0 



Appendix 7-8 (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

MAR 1984 SEP 1984

Cr
C,

ABLABESMYIA SP.
AGRAYLEA SP.
ARGIA SP.
ASELLUS SP.
BIVALVIA
CAENIS SP.
CAMPELONA SP.
CHAORUS SP.
CHEUNATOPSYCHE SP.
CH IROOMIDAE
CHIRONOIJS SP.
COELOTANYPUS SP.
CORBICULA MANILENSIS
CRANOONYX SP.
CRYPTOCH I ROONS SP.
CURA FOREMANI I
CYRNELLUS FRATERMUS
DECAPODA
DICROTENDIPES SP.
DROIM;GOIWHUS SP.
DUGESIA TIGRINA
ENALLAGMA SP.
FERRISSIA SP.
GLYPTOTENDIPES SP.
GOMNMS SP.
GYRAJLUS SP.
HEXAGENIA BILINEATA
HYALELLA AZTECA
HYDRA AMERICANA

HYDROPSYCHE SP.
HYOROPT I LA SP.
ISCINURA SP.

0
0
0
0
0

1
0

8

2
2
0
0
1
0
0
0

5
0
0
0
0
0

4
12
0
0
1
0

I
0
0
0
0
0
0
0
0

4
I

6

0
0
0
0
0
0
2

0
0
2
0
0
0
2
4

49
0
0
0
1

0
0
0

0

0
0
0
0
0
0
0

0
0

0
0
0
0
0
0
0
0
0
0
0

0
0
00

0
0
0
0
0
0
0
0
0
3
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

I
0
0
0

0
i
0

0
4
0
1
0

I I I I 0
0 0 0 0 0
I 0 0 I 0

0 0 0 0 0
0 0 0 0 0
0 I I I I
0 0 0 0 0
0 0 0 0 0
I 28 27 61 122
I 69 47 89 91
0 0 0 0 0
I 0 0 0 I
I 1 5 23 0
I 0 6 I I
0 0 0 0 0

0 0 0 0 0 0
7 20 40 318 255 81
I 0 I 0 I I
0 0 24 0 7 0
0 0 0 0 0 0
4 13 163 52 76 36

0
0
0
0
0
0
0

0
0

0 0 0 0 0
0 I 0 I I
0 3 7 I 7
0 0 0 0 0
0 0 0 0 0
! 0 0 0 0
0 0 0 0 0
I I I I I
2 47 32 44 63
0 0 0 0 0
0 0 0 0 0

Appendix 7-8 (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

MAR 1984 SEP 1984 

ABlA8ESMY I A SP. 0 0 0 0 0 I 1 I I 1 0 
AGRAYLEA SP. 0 0 0 0 0 0 0 0 0 0 0 0 
ARGIA SP. 0 0 0 0 0 0 1 1 0 0 1 0 
ASELlUS SP. 0 0 I 0 0 0 0 0 0 0 0 0 
81VAlVIA 0 0 0 0 0 0 0 0 0 0 0 
CAENIS SP. I 0 0 0 0 0 0 0 I I I 
CNftLOMA SP. 0 0 0 0 0 0 I 0 0 0 0 0 
CHAOBORUS SP. I 0 0 0 0 0 0 0 0 0 0 0 
atEUMATOPSYCHE SP. 0 0 0 0 0 0 I 28 27 61 122 
at I RONOM I DAE 8 4 I 1 5 4 I I 69 47 89 91 
at I RONOIIJS SP. 2 I 0 0 0 0 0 0 0 0 0 0 
COUOTANYPUS SP. 2 6 0 0 0 4 0 0 0 I 

v" aJRBlCULA MAN I LENS I S 0 I 0 0 0 0 I 5 23 0 
(j 

CRANGONYX SP. 0 0 0 0 0 0 1 1 0 6 1 1 ~ 
CRYPTOCH 1 RQfOIJS SP. I I 0 0 0 0 0 0 0 0 0 0 
CURA FOREMAN II 0 0 0 0 0 0 0 0 0 0 0 0 
CYNlELlUS FRATERNUS 0 0 0 0 0 7 20 40 lI8 2SS 81 
DECAPODA 0 0 0 0 0 0 I 0 I 0 I, I 
DIOROTENDIPES SPa 5 I 0 0 0 0 0 0 24 0 7 0 
DROfI)GOMPHUS SP. 0 0 0 0 0 0 0 0 0 0 0 0 
DUGESIA TIGRIMA 0 0 0 0 0 0 4 Il 163 52 76 16 
ENALLAGMA SP. I 2 0 0 0 0 0 0 0 0 0 0 
FERRISSIA SP. 0 0 0 0 0 0 0 0 1 0 I I 
GlYPTOTENDIPES SP. 0 0 0 O. 0 0 0 0 1 7 I 7 
GOtPHUS SP. 0 0 0 0 0 0 0 0 0 0 0 
GYRAULUS SPa I 2 0 0 0 0 0 0 0 0 0 0 
HEXASEN.A 81LINEATA 4 4 I 0 0 0 I , 0 0 0 0 
tfYALELLA AZTECA 12 49 3 0 0 0 0 0 0 0 0 0 
ttYORA AMERICANA 0 0 0 0 0 0 , I I I I 
HYDROPSYCHE SP. 0 0 0 0 0 I I 2 47 32 44 61 
HYOROPT I LA SP. I 0 0 0 0 0 0 0 0 0 0 0 
I sctfHURA SP. 0 0 0 0 0 0 0 0 0 0 0 



Appendix 7-0 (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

MAR 1984 SEP 1984

LI BELUL IDAE
L I FIEUS SP.
MA IDI DAE
NEMATA
DECETIS SP.
01.IQ0OMETA
0ARCNECTES SP.
PARACH I ONOIGJS SP.
PHYSA SP.
PLANO I I DAE
PLEIJROCERA (SYN. OXYTREMA) SP.
PFMCMAI US SP.
PSEUMCH I ROWOMUS

13 SIALIS SP.
SPIIAERIUM SP.
STENALRON SP.

0
0
0

0
0

4
0
1

0
I8
0
3
0

0

0 0 0

0 0 0
0 0 0

0 0 0
0 0 0
5 I I
0 I 0
0 0 0
I 0 0
I I I
0 0 0
0 I 0
0 0 I
1 0 0
0 0 0
I 0 0

0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0 0 0 I I
0 0 0 0 0
0 0 0 0 0
I 0 0 I 0
0 0 0 0 0

23 13 14 3 4
0 I I I I
0 I 25 3 3
0 0 I 0 I
0 0 0 0 0
0 I 0 0 0
2 I 0 0 0
0 0 0 0 0
4 0 0 0 0
0 I 0 0 0
I 4 37 42 30

0

0
0

0
1

2

5

0
0
0
0
0
0
4

Appendix 7-8 (Con+lnued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

MAR 1984 SEP 1984 

II BELLULIOAE 0 0 0 0 0 0 0 0 0 I I a 
LlRCEUS SP. a 0 0 0 a 0 0 0 0 0 0 0 
NAIDIOAE I 0 0 a 0 I 0 0 0 0 0 0 

NEMATA 0 0 a 0 0 0 1 0 0 0 0 
OECETIS SP. 0 0 0 a 0 0 0 0 0 0 0 I 
OlIGOCHAETA 4 5 I 0 0 23 13 14 3 4 2 
ORCONECTES SP. 0 0 1 0 0 0 I I I I 
PAAACH IIDOIIS SP. I 0 0 0 0 0 0 25 :5 :5 5 
PHYSA SP. 0 0 0 0 0 0 0 1 0 I I 
PlANAR II OAf 18 I I I 0 0 0 0 0 0 0 
PlEUROCERA (SYN. OXY'TR£MA> SP. 0 0 0 0 a a 0 0 a a a 

U' PROCLADIUS SP. :5 0 I 0 0 I 2 I 0 0 0 0 
c", PSEUOOCH IIUOIIS 0 0 0 I 0 0 0 0 a a a a 
l'J SIALIS SP. I 0 a 0 a 4 a 0 0 0 0 

SfHAER 1 LIM SP. I 0 0 0 0 0 0 I 0 0 0 0 
STEICACfIlN SP. a 1 0 0 0 4 37 42 30 4 



Appendix 7-B (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.5

DEC 1984

ABLABESMY I A SP. 0 0 0 0 0 0
AGRAYLEA SP. I 0 0 0 0 0
ARGIA SP. 0 I 0 0 0 0

ASELLUS SP. 0 0 0 0 0 0
BIVALVIA 0 0 0 0 0 0
CAENIS SP. I I 0 0 0 0
CAMELOMA SP. 0 0 0 0 0 0
CHAOSORS SP. 0 0 0 0 0 0
CHEINATOPSYCHE SP. I 0 2 5 4 8
CHIROtNONIDAE 0 0 0 0 i I

CHI ROOmUS SP. 0 0 0 0 0 0
COELOTANYPIJS SP. 4 2 0 0 0 0
CORBICULA MANILENSIS 0 I I 0 0 0
CRANGONYX SP. I 0 2 0 0 0
CRYPTOCH I RONMUS SP. 0 0 0 0 0 0
CURA FOREMAN I I 0 2 0 0 0 0
CYRNELLUS FRATERNUS I I I 3 3 0
DECAPODA 0 0 0 0 0 0
DICROTENDIPES SP. 0 0 0 I 0 0
DRONOGOMP•S SP. I I 0 0 0 0
DUGESIA TIGRINA 9 0 12 4 6 3
ENALLAGMA SP. I I 0 0 0 0
FERRISSIA SP. 0 0 0 0 0 0
GLYPTOTENDIPES SP. 0 I 0 0 0 I
GOmPHUS SP. 0 0 0 0 0 0
GYRAULUS SP. 0 0 I 0 0 0
HEXAGENIA BILINEATA 5 2 0 0 0 0
HYALELLA AZTECA 0 I 0 0 0 0
HYDRA AMERICANA 0 0 I I I I
HYDROPSYCHE SP. 0' 0 0 0 0 2
HYDROPTILA SP. 0 0 0 0 0 0
ISCHNURA SP. 0 0 0 0 0 0

Appendix 7-8 (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 

DEC 1984 

ABLABESMY I ASP. 0 0 0 0 0 0 
AGRAYlEA SP. I 0 0 0 0 0 
ARGIA SP. 0 I 0 0 0 0 
ASELLUS SP. 0 0 0 0 0 0 
BIVALVIA 0 0 0 0 0 0 
CAENIS SP. I I 0 0 0 0 
CAlftL04A. SP. 0 0 0 0 0 0 
QWlBORUS SP. 0 0 0 0 0 0 
CHEUMATOPSYCHE SP. I 0 2 5 4 8 
CIt I RDNOMI OAE 0 0 0 0 I 
CIt I RONOMUS SP. 0 0 0 0 0 0 

Ul a>ELOTANYPUS SP. 4 2 0 0 0 0 
tD CORBIOULA MANILENSIS 0 I I 0 0 0 
.... CRANGONYX SP. I 0 2 0 0 0 

CR'fPTOCH I RONOMUS SP. 0 0 0 0 0 a 
CURA FOREMAN I I 0 2 0 0 0 0 
CYRNELLUS FRATERNUS I I I l l 0 
OECAPODA a 0 0 0 0 0 
DICROTENDIPES SP. a 0 0 I a 0 
ORCtmlHPKUS SP. I I 0 0 0 0 
DUGESIA TIGRINA 9 a 12 4 6 l 
ENAllAGMA SP. 1 1 0 0 0 0 
FERRISSIA SP. 0 0 0 0 0 0 
GL YPTOTEND I PES SP. a I 0 0 a 1 
GOG>HUS SP. a a 0 0 a 0 
GYRAUlUS SP. 0 0 I 0 0 0 
HEXAGENIA BILINEATA 5 2 0 0 0 0 
HYALElLA AZTECA 0 1 0 0 0 0 
HYDRA AMER ICANA 0 0 I I 1 I 
HYDROPSYaiE SP. 0' 0 0 0 a 2 
HYDROPT ILA SP. 0 0 0 0 0 a 
I SCHNURA SP. 0 0 0 0 0 0 



Appendix 7-8 (Continued)

TENNESSEE RIVER MILE

496.5 506.6 518.0 527.4 528.0 529.5

DEC 1984

LIBELLULIDAE 0 0 0 0 0 0

LIRCEUS SP. 0 0 I 0 0 0
NAIDIDAE I 0 0 2 3 0

NEMAlA 0 0 0 0 0 0

OECETIS SP. I 0 0 0 0 0

OLI6OWAETA 14 7 0 0 I 0

ORWUECTES SP. 0 0 I I 0 0

PARACHIRONOMUS SP. 0 0 0 0 0 0

PHYSA SP. 0 0 0 0 I 0
PLANARIIDAE 0 0 0 0 0 0

PLEUR3CERA (SYN. OXYTREMA) SP. 0 0 0 0 0 0
Ln P0CLADIUS SP. I 0 0 0 0 0

PSEUD0)IR IR0OMS 0 0 0 0 0 0

SIALIS SP. 0 I 0 0 0 0

SPHAERIUM SP. 0 0 0 0 0 0

STENACRON SP. I I 6 2 6 I

Appendl)( 7~ (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 

DEC 1984 

II BEllUL I OAf 0 0 0 0 0 0 
lIRCEUS SPa 0 0 , 0 0 0 
NAIDIOAE I 0 0 2 3 0 
NEM1A 0 0 0 0 0 0 
OECETIS SP. 0 0 0 0 0 
OlIGOCttAfTA 14 7 0 0 I 0 
ORCONECT£S SP. 0 0 I I 0 0 
PMACH I RDtUIJS SP. 0 0 0 0 0 0 
PHYSA SPa 0 0 0 0 I 0 
~IIDAE 0 0 0 0 0 0 
PlEUROCERA (SYN. OXYTREMA> SP. 0 0 0 0 0 0 

U1 PROClADIUS SPa I 0 0 0 0 0 
(.,') PSEUDOCH I ROtDlIS 0 0 0 0 0 0 
~ SIALIS SP. 0 I 0 0 0 0 

SPHAERIUM SP. 0 0 0 0 0 0 
STENACRON SP. 6 2 6 



Appendix 7-8 (Continued)

TENNESSEE RIVER NILE

496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

MAR 1985 MAY 1985

U,.

ABLABESNYIA SP.
ANNICOLA SP.
ARGIA SP.

ASELLUS SP.
CAENIS SP.
CMBAMJS SP..
CAWPEL01A SP.
CERACLEA SP.
CERAT0POGONIDAE
CHAOBORUS SP.
CHEUMATOPSYCHE SP.

CHIROIIN0IDAE
CHIIRONOIUS SP.
CLIMOTANYPUS SP.
COELOTANYPUS SP.

CORBICULA HANILENSIS
CRANGONYX SP.
CRYPTOCH I RONMUS SP.
CYRNELLUS FRATERNUS
DICROTENDIPES SP.
DI)OMG0WHUS SP.
ELMIDAE
ENALLAGMA SP.
EPOICOCLADIUS SP.
EURYLOPIHELLA
FERRISSIA SP.
GAMNARIJS SP.
GLYPTOTENDIPES SP.
GOWPHIDAE
GOWPHUS SP.
GYRAULUS SP.
HEXAGENIA BILINEATA

I
0
0
0
1
0
0
0
1

0

6
0
I0
0
6
0
0
0
0
2
0

0
0
00
1

0
0
1
8

0 0 0
0 0 22
0 0 0
0 I 0
0 0 0
0 0 0
0 0 0
0 I I
0 0 0
0 0 0
0 0 0
4 2 I
I I 0
0 0 0
0 0 0
1 I 4
7 48 54
0 0 0
2 3 9
2 4 3
0 0 0
0 0 0
0 ,0 0
0 0 0
0 0 0
0 0 0
3 3 2
0 2 3
0 0 0
0 0 0
I 0 0
0 0 0

Appendl)( 7~ (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

MAR 1985 MAY 1985 

ABLABESMYIA SP. I 0 0 0 0 0 0 0 0 0 0 
AttN I COLA SP. 0 0 0 0 0 0 2 0 0 22 0 
ARGIA SP. 0 a a 0 0 0 I 0 a 0 0 
ASELLUS SP. 0 0 0 0 0 0 , 0 0 0 0 
CAENIS SP. I I 0 0 0 0 2 0 0 0 0 
CAIeARUS SP •• 0 0 0 0 I 0 0 0 0 0 0 
CNftlOO SP. a 0 0 0 a 0 0 0 0 a a 0 
CERAClEA SP. 0 0 0 0 0 0 0 0 a I I 0 
CERATOPOGON I OAf I a 0 0 0 0 0 0 0 0 a 0 
atAOBORUS SP. 0 a 0 0 a 0 0 0 0 0 0 0 
atEUMATOPSYCHE SP. I 0 I 3 a I a 0 0 0 a 0 
at I RONOM I OAf 10 I I 3 5 7 0 I .. 2 . I 10 
at I RONOMUS SP. I 0 0 0 I 0 0 0 I I 0 a 

C.l' ClINOTANYPUS SP. a 0 a 0 a 0 0 I a 0 a 0 c.o COELOTANYPUS SP. 6 a 0 I a I a 0 a a a c..1 
CORBICULA MAN' LENS'S I , 0 0 a 0 I 0 J I 4 I 
CRANGONYX SP. 0 0 0 0 0 0 0 0 7 48 54 0 
CRYPTOCH I RONOMUS SP. 0 0 0 0 0 0 I 0 0 0 0 0 
CYRNEllUS FRATERNUS 0 0 0 0 I 0 I I 2 3 9 0 
DICROTENDIPES SP. 2 I 0 0 0 0 0 0 2 .. 3 a 
DROfI)G(I4PHUS SP. a a a 0 a 0 0 0 0 0 0 a 
ELMIOAE 0 a 0 0 a a 0 0 a 0 0 0 
ENALlAGMA SP. 5 I a a a a I 0 a a 0 
EPOICOCLADIUS SP. 0 a a 0 0 0 I 0 0 0 0 0 
EURYlOPHElLA 0 0 I 0 0 0 0 0 0 0 0 a 
FERRISSIA SP. 0 0 0 0 a I 0 0 a 0 0 0 
GNl4ARtJS SP. a 0 0 a 0 I 0 3 5 2 0 
GL YPTOTENO I PES SP. a a a a 0 0 0 0 2 5 a 
G(JIIHIDAE 0 0 a 0 0 0 0 I 0 0 0 0 
G(MPIfUS SP. a 0 0 0 0 0 I 0 a 0 a 0 
GYRAUlUS SP. I 0 a I 0 0 0 I I a a 0 
HEXAGENIA BlllNEATA 8 2 0 0 0 7 I 0 0 a 0 



Appendix 7-B (Continued)

TENNESSEE RIVER MILE

496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

MAR 1985 MAY 1985

HIRUDINEA 0 0 0 0 0 0 0 0 0 0 0 0
HYALELLA AZTECA 4 13 0 I 0 0 0 7 I 0 0 0
HYDRA SP. 0 0 I I I I 0 0 I 0 0 I

HYDROPSYCHE SP. 0 0 0 0 0 I 0 0 0 0 0 0
HYDROPTILA SP. I 0 0 0 0 0 0 I I 0 I 0

ISCNNURA SP. 0 I 0 0 0 0 0 0 0 0 0 0
KAIDIAE 0 0 0 0 0 0 I 0 0 I 0 0
NEUROC0FLIA SP. I 0 0 0 0 0 0 0 0 I 0 0
OLIGOCHAETA 5 3 0 I 2 0 6 3 0 0 I 0
ORCONECTES SP. 0 0 0 I I I 0 1 1 1 1 1
ORTHOTRICH IA SP. 0 0 0 0 0 0 I 0 0 0 0 0
PARACHI ed0IIS SP. 0 0 0 0 0 0 0 I 0 I I 31
PHYSA SP. 0 0 0 0 0 0 0 I 4 I 3 2

PLANARIIDAE 2 0 I 3 6 2 5 I 6 6 8 7
PLEUROCERA (SYN. OXYTREMA SP. 0 0 0 0 0 0 0 2 I 0 I 0
PROCLADIUS SP. 7 I 0 0 0 0 I I 0 0 I 0

SIALIS SP. 0 0 0 0 0 0 I 0 0 0 0 0
SPHAERIUM SP. 0 0 0 0 0 0 I 0 0 0 0 0
STENACRON SP. I I 2 3 14 1 I I 3 0 I 0

STICTOCHIRONOWUS SP. 0 0 0 0 0 0 I 0 0 0 0 0
VIVIPARIJS SP. 0 0 0 0 0 0 0 0 0 0 0 0

Appendix 7-8 (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

MAR 1985 MAY 1985 

HIRUDINEA 0 0 0 0 0 0 0 0 0 0 0 0 
HYALEUA AZTECA 4 13 0 0 0 0 7 I 0 0 0 
HYDRA SP. 0 0 I I I 0 0 I 0 0 I 
HYDROPSYCHE SP. 0 0 0 0 0 I 0 0 0 0 0 0 
HYIRlPT I LA SP. 1 0 0 0 0 0 0 I I 0 I 0 
I satNURA SP. 0 0 0 0 0 0 0 0 0 0 0 
NAIDIME 0 0 0 0 0 0 0 0 I 0 0 
NEUROCORDULIA SP. I 0 0 0 0 0 0 0 0 I 0 0 
OLIGOCHAETA 5 J 0 2 0 6 J 0 0 I 0 
ORCONECTES SP. 0 0 0 1 0 1 I I I 
QROOTRICHIA SP. 0 0 0 0 0 0 I 0 0 0 0 0 
PARACHIRONOMUS SP. 0 0 0 0 0 0 0 0 I 31 

:.r PHYSA SP. 0 0 0 0 0 0 0 4 3 2 
t.:i 

PlANAR II ME 2 0 3 6 2 5 1 6 6 8 7 C") 

PlEUll)CERA (SYN. 0XYTRfMA) SP. 0 0 0 0 0 0 0 2 1 0 I 0 
PllJCLADIUS SP. 7 I 0 0 0 0 I I 0 0 I 0 
SIALIS SP. 0 0 0 0 0 0 0 0 0 0 0 
SPHAER I lit SP. 0 0 0 0 0 0 0 0 0 0 0 
STENACRON SP. 1 1 2 3 14 1 I 3 0 0 
STiCTOCHIRQfOIJS SP. 0 0 0 0 0 0 0 0 0 0 0 
VIYIPARUS SP. 0 0 0 0 0 0 0 0 0 0 0 0 



Appendix 7-8 (Continued)

TENNESSEE RIVER MILE

496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

SEP 1985 DEC 1985

ABLABESMYIA SP. I 0 2 I I 0 0 0 0 0 0

ANICOLA SP. 0 0 0 0 0 0 0 0 0 0 0
ARGIA SP. 0 0 0 0 0 0 1 0 0 0 0

ASELLUS SP. I 0 0 0 0 0 0 0 0 0 0

CAENIS SP. 0 I 0 I 0 0 2 0 0 0 0

CAMAMUS SP.. 0 0 0 0 0 0 0 0 0 0 0

CAMPELONA SP. 0 0 0 0 0 0 I 0 0 0 0

CERACLEA SP. 0 0 0 0 0 0 0 0 0 0 0

CERATOPOGONIDAE 0 0 0 0 0 0 0 0 0 0 0

CHAO80RUS SP. 0 0 0 I 0 0 0 0 0 0 0

CHEUWATOPSYCHE SP. 0 0 0 0 0 0 0 0 0 0 0

(p CHIRONOMIDAE I 0 2 0 0 0 0 0 0 0 I

CH I wOKKS SP. 0 0 0 0 0 0 0 0 0 0 0

CLINOTANYPUS SP. 0 0 0 0 0 0 0 0 0 0 0

COELOTANYPUS SP. 0 I 1 I 0 2 3 0 0 0 0

CORBICULA MANILENSIS 0 0 0 0 0 0 I I I 0 0

CRANGONYX SP. 2 0 22 I 3 3 3 0 0 0 0

CRYPTOCHIFO JS SP. 0 0 0 0 0 0 0 0 0 0 0

CYRNELLUS FRATERNUS 49 5 12 is 70 I 0 0 0 2 0

DICROTENDIPES SP. 2 0 3 I 5 I 0 0 I I 0

DIROMOGOMHUS SP. 0 I 0 0 0 0 0 0 0 0 0

ELMIDAE 0 0 0 0 0 0 I 0 0 0 0

ENALLAGMA SP. 0 0 0 0 I 0 6 0 0 0 0

EPOICOCLADIUS SP. 0 0 0 0 0 0 0 0 0 0 0

EURYLOPHELLA 0 0 0 0 0 0 0 0 0 0 0

FERRISSIA SP. 0 0 0 0 0 0 0 0 0 0 0

GAMMARUS SP. 2 I 0 I I 2 12 I II I 0

GLYPTOTENDIPES SP. I 0 0 I I 0 I 0 I 0 0

GOMPHIDAE 0 0 0 0 0 0 0 0 0 0 0

GOMPHUS SP. 0 0 0 0 0 0 0 0 0 0 0
GYRAULUS SP. 0 0 0 0 0 0 0 0 0 0 0

HEXAGENIA BILINEATA 0 I 0 I 0 0 0 0 0 0 0

Appendix 7-8 (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 52B.O 529.5 

SEP 1985 DEC 1985 

ABlA8ESMY fA SP. a 2 0 0 0 0 0 0 
AMN I COLA SP. 0 0 0 0 0 0 0 0 0 0 0 
ARGIA SP. 0 0 0 0 0 0 f 0 0 0 a 
ASEllUS SP. I 0 0 0 0 0 0 0 0 0 0 
CAENIS SP. 0 I 0 I 0 0 2 0 0 0 0 
CNI8ARUS SP •• 0 0 0 0 0 0 0 0 0 0 0 
CNftlOMA SP. 0 0 0 0 0 0 I 0 0 0 0 
CERACLEA SP. 0 0 0 0 0 0 0 0 0 0 0 
CERATOPOGON I ME 0 0 0 0 0 0 0 0 0 0 0 
CHAOOORUS SP. 0 0 0 0 0 0 0 0 0 0 
CHEUMATOPSYCHE SP. 0 0 0 0 0 0 0 0 0 0 0 

CJ1 CH I ROf«lMI OAf f 0 2 0 0 0 0 0 0 0 
to 
-..J CHlfOOIJS SP. 0 0 0 0 0 0 0 0 0 0 0 

CLINOTANYPUS SP. 0 0 0 0 0 0 0 0 0 0 a 
COflOTANYPUS SP. 0 I - I I 0 2 3 0 a 0 a 
OORBICULA MANILENSIS 0 0 0 0 0 0 f I 0 0 
CRANGONYX SP. 2 a 22 I 3 3 3 0 0 0 0 
CRYPTOCHIRONOMUS SP. 0 0 0 0 0 0 0 0 0 0 0 
CYRNELlUS FRATERNUS 49 5 12 18 70 I 0 0 a 2 0 
DICROTENDfPES SP. 2 a :5 f 5 I 0 Q I I a 
DJOI)G()MPHUS SP. 0 I 0 0 a 0 0 0 Q 0 0 
ELMIDAE 0 0 0 0 0 a I 0 0 0 0 
ENAllAGMA SP. 0 0 a 0 0 6 a 0 0 0 
EPOICOCLADIUS SP. 0 0 0 0 0 0 a 0 a a Q 

EURYLOPHEllA a 0 a a a a a Q 0 0 0 
FERRISSIA SP. 0 a a Q. 0 Q 0 0 0 0 0 
GAMMARUS SP. 2 I 0 I 2 12 I " I 0 
GLYPTQTENOIPES SP. I 0 0 I 0 I Q I 0 0 
GCJ4PHIDAE 0 0 0 0 0 0 0 0 0 0 0 
G(J4PHUS SP. a 0 0 0 0 0 0 0 0 0 a 
GYRAUlUS SP. 0 0 0 0 0 0 0 0 0 0 0 
HEXAGENIA BILINEATA a 0 a 0 0 0 0 0 0 



Appendix 7-8 (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

SEP 1985 DEC 1985

HIRUDINEA 0 0 I 0 I 0 I 0 I 0 0
HYALELLA AZTECA 0 0 0 0 0 0 0 0 0 0 0
HYDRA SP. 0 0 I 0 0 0 0 I I I I

HYmRDPSYCHE SP. 0 0 0 0 0 0 0 0 0 0 0

HYDOOPTI LA SP. 0 0 0 0 0 0 0 0 0 0 0

1SONJRA SP. 0 0 0 0 0 0 0 0 0 0 0
NAIDIDAE 0 0 0 0 0 0 0 0 0 0 0

NEUROCOR[IUL IA SP. 0 0 I 0 0 0 I 0 I 0 0
OLIGOCHAETA 2 I 0 6 0 9 2 0 0 0 0
ORCONECTES SP. 0 I I i I 0 I I 0 I 0

Lr ORTHOTRICHIA SP. 0 0 0 0 0 0 0 0 0 0 0
PARACHI RONOJS SP. 2 0 I I I I 0 0 0 0 0
PHYSA SP. 0 0 0 0 0 0 I 0 0 0 0

PLAMARIIDAE 9 I 17 3 20 6 I 0 I 0 0
PLEUROCERA (SYN. OXYTRENJA) SP. 0 I 0 0 I 0 I 0 0 0 0

PROCLADIUS SP. I I I 0 0 I 0 0 0 0 0
SIALIS SP. I I 0 1 0 I I 0 0 0 0
SPHAERIUM SP. 0 0 0 0 0 0 0 0 0 0 0

STENACRIN SP. 4 I 3 3 17 I I 2 I I 0
STICTOCHI ROMNUS SP. 0 0 0 0 0 0 0 0 0 0 0

VIVIPARUS SP. 0 I 0 0 0 0 0 0 0 0 0

*Samples not retrieved.

Appendix 7-8 (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

SEP 1985 DEC 1985 

HIRUDINEA 0 0 I 0 I 0 0 I 0 0 
HYALEUA AZTECA 0 0 a a 0 a a 0 0 0 0 
HYDRA SP. a 0 I 0 0 0 0 I 1 I I 
HYOrI)PSYCHE SP. 0 0 0 0 0 0 0 0 0 0 0 
HYIlfI)PT I LA SP. 0 0 0 0 0 0 0 0 0 0 0 
I SCHNIJRA SP. 0 0 0 0 0 0 0 0 0 0 0 
NAIDIDAE 0 0 0 0 0 0 0 0 0 0 0 
NEUROCORDUllA SP. 0 0 I 0 0 0 I 0 I 0 0 
OLIGOCHAETA 2 I 0 6 0 9 2 0 0 0 0 
MCONECTES SP. 0 I I I I 0 I I 0 I 0 

r.r ORTHOTRI CH I A SP. 0 a 0 a a 0 a 0 a a a 
t-' PARACH I RONOtIJS SP. 2 0 I I I I 0 0 a 0 0 
(jQ 

PHYSA SP. 0 0 0 0 0 0 I a 0 0 a 
PLANAR I I DAE 9 17 3 20 6 1 0 I 0 0 
PLEUROCERA (SYN. 0XYlREMA) SP. a 0 0 I 0 1 0 a 0 0 
PROClADI us SP. I 0 0 I 0 0 0 0 0 
SIALIS SP. 1 0 I 0 I I 0 0 0 0 
SPHAER 1 tIC SP. 0 0 0 0 0 0 0 0 0 0 0 
STENACRON SP. 4 1 3 3 17 I I 2 I 1 0 
STICTOCHIIOOIJS SP. 0 0 0 0 0 0 0 0 0 0 0 
VIVIPARUS SP; 0 I 0 0 0 0 0 0 0 0 0 

+s..,les not retrieved • 

•. j." . 
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APPENDIX 7-C 

AVERAGE ABUNDANCE OF BENTHIC KACROINVERTEBRATES 
COLLECTED FROK ARTIFICIAL SUBSTRATES FOLLOWING THREE-KONTH 

COLONIZATION PERIODS NEAR WATTS BAR NUCLEAR PLANT, 
SPRING 1973 THROUGH AUTUMN 1985 

(UNBAGGED COLLECTION) 



Appendix 7-C. Average Abundance of Benthic Macroinvertebrates Collected from Artificial Substrates Following Three-
Month Colonization Periods Near Watts Bar Nuclear Plant, Spring 1973 through Autumn 1985 (Unbagged

Collection).

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.9 496.5 506.6 518.0 527.4 528.0 529.9

MAY 1973 AUG 1973

ARGIA SP.
BRANCHIURA SP.
BRYOZOA
CHEIMIAT0PSYCHE SP.
CHII1KIN0MIDAE
CORB I C*LA HMNI LENS IS
CYIWELLUS FRATERMUS
CRANGONYX SP.
HEXAGENIA BILINEATA
I4IRUDINEA
ODOMATA
OROONECTES SP.
PFUDCLADIUS SP.
PF40PTERA ALATA
STENACRN SP.
TRICHOPTERA
XENOcHIONOIUJS SP.

0 -* 0 0 0

2 - 0 0 0
0
0

2
0
6
5
0
0
0
0
0
0
0
0
0

3
0

- 0 0 0 0
- 0 0 0 0
- 12 67 52 139
- I 0 0 0
- 0 0 0 0
- 0 0 0 I

- 0
- 0
- 0
- 0
- 25
- 0
- 0
- 0

C
0

0
0
0

0
0
0
0

2
0

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0

o - 0 - - -

0 - 0 . . . .
0 - 0 . . . .

0
0

- 0 - - - -
- 0 - - - -

0 - 0 - - -

0 - 5 . . . .
3 - 76 . . . .
0 - 0 . . . .

Appendix 7~. Average Abundance of Benthic Macrolnvertebrates Collected from Artificial Substrates Following Three-
Month COlonization Periods Near Watts Bar Nuclear Plant, Spring 1973 through Autumn 1985 CUnbagged 
COllection) • 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.9 496.5 506.6 518.0 527.4 528.0 529.9 

MAY 1973 AUG 1973 

ARGIA SP. 0 -* 0 0 0 0 0 
BRANCH I URA SP. 2 0 0 0 0 0 

BRYOZOA 2 0 0 0 0 0 
atEl*TOPSYCHE SP. 0 0 0 0 0 0 
at I fOO4l rw: 6 12 67 52 139 25 
CORB IQlLA MAN I LENS I S 5 I 0 0 0 0 
CYRNELlUS FRATERNUS 0 0 0 0 0 0 
CRANGONYX SP. 0 0 0 0 I 0 
HEXAGENIA BlllNEATA 0 0 0 0 0 0 

r:;; HIRUDINEA 0 0 0 0 0 0 
C ODONATA I 0 0 0 0 0 
0 ORCONECTES SP. 0 I 0 0 0 0 

PROCLAD I US SP. 0 0 0 0 0 0 
PRlPTERA MATA 0 0 0 0 0 0 
STENACIOI SP. 0 0 0 0 0 5 
TRlaurrERA 3 2 0 0 3 76 
XENOCH I ROtOIJS SP. 0 0 0 0 0 0 



Appendix 7-C (Continued)

TENNESSEE RIVER MILE

496.5 506.6 518.0 527.4 528.0 529.9

NOV 1973

ARBIA SP.
BRANCHIURA SP.
BRYOZOA

CHEUMATOPSYCHE SP.

CH I RON MI DAE
CORBICULA MANILENSIS
CYIWELLUS FRATERNUS

CRANGONYX SP.
HEXAGENIA BILINEATA
HI RFD I NEA
OCONATA
ORCONECTES SP.
PROCLADIUS SP.
PROPTERA ALATA
STENACRON SP.
TRICHOPTERA
XENOCHI RONOMUS SP.

0 0 0 I 0 0
0 0 0 0 0 0
0 0 0 0 0 0

2 57 397 158 9 8

0 10 2 4 II 23

8 4 0 3 I 0
13 5 13 110 116 257

0 0 0 0 0 0

2 0 0 0 0 0

0 0 0 2 3 3
0 0 0 0 0 0

0 0 0 0 0 0
I 0 0 0 0 0

0 I 0 0 0 0
0 0 4 12 15 5

0 0 0 0 0 0

0 0 0 0 2 0

0•

Appendix 7-C (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.9 

NOV 1973 

ARGIA SP. 0 0 0 I 0 0 
BRANCH I URA SP. 0 0 0 0 0 0 
BRYOZOA 0 0 0 0 0 0 
CHEUMATOPSYCHE SP. 2 57 }97 158 9 8 
CH IIO«lM I CAE 0 10 2 4 II 2} 
OORBICULA MANILENSIS 8 4 0 } I 0 
CYRNELlUS FRAlERNUS I} 5 I} 110 116 257 
CRANGONYX SP. 0 0 0 0 0 0 
HEXAGENIA BILl NEAlA 2 0 0 0 0 0 
HIRUDINEA 0 0 0 2 } } 

OOONAlA 0 0 0 0 0 0 
C) ORCONECTES SP. 0 0 0 0 0 0 
~ PROCLADI US SP. I 0 0 0 0 0 
~ 

PROPTERA AlAlA 0 0 0 0 0 
STENACRON SP. 0 0 4 12 15 5 
TRIOiOPTERA 0 0 0 0 0 0 
XENOCHIRONOMUS SP. 0 0 0 0 2 0 



Appendix 7-C (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.9 496.5 506.6 518.0 527.4 528.0 529.9

MAY 1974 AUG 1974

ARG IA SP.
BRYOZOA
CKAHM~8S SP.
OiEUMATOPSYa4E SP.
COMICULA I4AIILENSIS
CJRA FOR.MAM I I
CYRMELLUS FRATERNUS
H IF@JIWEA
01 IG0CHAETA
ORCONECTES SP.
PARACHIIKIONISS SP.
STEMACRON SP.
TRICHOPTERA
XEMOcHIKRNOM S SP.

0
0
0
0

0
0
0
1

0
0
0

0
0
0

0
3
0

- 0 0 0
- 0 I I
- 0 0 0

0
1
0

0 I - 0 - 16 4 3 3 -

3 0 0 0
0 0 0 0
0 0 0 0
0 I 0 0
0 0 0 0
0 0 0 0

- 0 - 0 0 0 0 -
0
0
0
0
1

0 0 0
3 5 4
0 0 0
0 0 0
0 0 0

0
4
0
0
0

-I

Z)

I
0
1
0

0 14 27 - 26 - I0 3 II 15 -

0 0 0 - 0 - I I 4 6 -

0 0 0 - 0 - 0 0 0 0 -

0 0 0 - 0 - 0 0 1 0 -

Appendix 1...e (Continued) 

TENNESSEE RIVER MilE 
496.5 506.6 518.0 527.4 528.0 529.9 496.5 506.6 518.0 527.4 528.0 529.9 

MAY 1974 AUG 1914 

ARGIA SP. 0 0 0 0 0 0 0 0 0 
BRYOZOA 0 0 0 0 3 I I 1 I 
OWlBQRUS SP. 0 0 0 0 0 0 0 0 0 
OiEUMATOPSYCHE SP. 0 0 I 0 16 4 3 3 
alRBl CULA MAN I LENS I S 3 0 0 0 0 0 0 0 0 
CURA fOREMAN II 0 0 0 0 0 0 0 0 0 
CYRNEUUS FRAT[RNUS 0 0 0 0 0 :5 5 4 4 
HIRUDIN£A 0 0 0 0 0 0 0 0 
OlIGOCHAETA 0 0 0 0 0 0 0 0 0 
ORCON£CTES SP. 0 0 0 0 0 0 a 0 
PARACHIRONOMUS SP. I a 14 27 26 10 :5 II 15 

C') 
STENACRON SP. 0 a 0 0 0 I I 4 6 0 

l~ TRIa«lPTERA I 0 0 0 0 0 0 a 0 
XENOCHIRONOMUS SP. a 0 0 a 0 0 0 0 



Appendix 7-C (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.9

NOV 1974

ARGIA SP.
BRYOZOA
01AO60RUS SP.
CliEUMATOPSYCHE SP.
CORSI CULA MAN ILENS IS
CURA FORENANII
CYW4ELLUS FRATEIRIUS
HI WDI NEA
04.IGDCHAETA
ORIONECTES SP.
PARACHIRwO0IMUS SP.
STENACR0N SP.
TRICHOPTERA
XEN0=1II NWS SP.

0
4
1

0
1

0
3
0
0
0

0

0
0
0
0
0
1

0 - 0 - 0 -

5 - 0 - 0 -

-J

0
0
0
0
1

0
I

2
0
0

0
4
0
0
0

Appendix 7-C (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.9 

NOV 1974 

ARGIA SP. 0 0 
BRYOZOA 1 I 
awmoRUS SP. 0 0 
CHEUMATOPSYCHE SP. 1 I 

CORBICULA MANILENSIS 0 0 0 
CURA FOR£HAN II 4 0 0 
CYRNELLUS FRATERNUS I 0 I 
HIRUDINEA 0 0 0 
OLIGOCHAETA 5 0 0 
ORCONECTES SP. 0 0 0 

C) PARACHIRONOMUS SP. I I 4 
C STENACRON SP • 0 2 I . ...... TRICHOPTERA 0 0 0 

XENOCH I RONOMUS SP. I 0 0 



Appendix 7-C (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.9

FEB 1975

BRYOZOA
CHAOBORUS SP.
OiEUKAT0PSYCHE SP.

WOELOTANYPIJS SP.
CYRWELLUS FRATEW41JS
HEXAGENIA BILINEATA
I4YALELL.A AZTECA
OL.IG0OI4AETA
0RM0NECTES SP.
PARACHIRONOWJS SP.
STENACR3N SP.

0

6

8

I
0
4
0
0
3
0
0
0

I
0
6
0
0

1
0
0
0

I
0
3
0
0
4
0
0
0

I I
0 0
3 0
0 0
0 0
0 0
0 0
0 0
0 0
0 2

10 10
3 0

0 0 0 0
I 5 0 7
0 I I 2

Appendix 7-C (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.9 

FEB 1975 

BRYOZOA 1 1 I 
ClWB)RUS SP. I 0 0 0 0 0 
CHEUMATOPSYCHE SP. 0 4 6 3 3 0 
CH I RONOMUS SP. 0 0 0 0 0 
CO£LOTANYPUS SP. 0 0 0 0 0 
CYRNELLUS FRATERNUS I :5 I 4 0 0 
HEXAGENIA BILINEATA 6 0 0 0 0 0 
HYALEUA AZTECA I 0 0 0 0 0 
OLIGOCHAETA 8 0 0 0 0 0 
ORCONECTES SP. 0 0 0 0 0 2 
PARACHIRONOMUS SP. I 5 0 7 10 10 

C) STENACRON SP. 0 2 3 0 
C 
~ 



Appendix 7-C (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.5

OCT 1983

ARGIA SP. 0 0 I 0 - I

CAENIS SP. 0 I 0 0 - 0
CAMARUS SP.. 0 0 I 0 - 0
CHAODORUS SP. I 0 0 0 - I

CHEUPATOPSYCHE SP. 0 0 I 5 - 132
CHIRON0NIDAE 0 0 0 I - 10

COELOTANYPUS SP. 2 I 0 0 - 0

CYRNELLUS FRATERNUS I I 63 64 - 221
FERRISSIA SP. 0 0 0 0 - I
CRANGONYX SP. 0 0 0 I - 0

GLYPTOTENDIPES SP. 0 0 0 I - 3
HEXAGENIA BILINEATA I I 0 0 - 0

HIRUDINEA 0 I I I - 0
HYALELLA AZTECA 0 0 I 0 - 0
HYDROPSYCHE SP. 0 0 I I - 170
NMATA 0 0 0 I - 0

OECET I S SP. 0 0 0 I - 0

OLIGOOIAETA 2 2 0 0 - 0
OIONECTES SP. 0 1 1 2 - I

PHYSA SP. 0 0 I 0 - I

PLANARIIDAE 3 1 8 10 - 13

PLEUROCERA (SYN. OXYTREIA) SP. 0 I 0 0 - I

PROCLADIUS SP. 1 0 0 0 - 0

SIALIS SP. 2 0 0 0 - 0
STENACRON SP. I 6 22 109 - I

Appendix 7~ (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 

OCT 1983 

ARGIA SP. 0 0 I 0 I 

CAENIS SP. 0 I 0 0 0 
CNIIARUS SP •• 0 0 I 0 0 
CHAOBORUS SP. 0 0 '0 I 

CHEUMATOPSVCHE SP. 0 0 I 0; 112 
CH IROtOII ME 0 0 0 I 10 
COfLOTANYPUS SP. 2 I 0 0 0 
CYRNELLUS FRATERNUS 1 1 63 64 221 
FERRISSIA SP. 0 0 0 0 I 
CRANGONYX SP. 0 0 0 0 
GL YPTOTEND I PES SP. 0 0 0 3 

C'l HEXAGENIA BILINEATA I I 0 0 0 
~ HIRUDINEA 0 I I 1 0 
VI 

HYAlEllA AnECA 0 0 I 0 0 
HYDROPSYCHE SP. 0 0 I I 170 
NEMATA 0 0 0 I 0 
CECETIS SP. 0 0 0 I 0 
OlIGOCHAETA 2 2 0 0 0 
ORCONECTES SP. 0 I I 2 f 

PHYSA SP. 0 0 I 0 1 
IUNARIIDAE 3 I 8 10 13 
PlEUROCERA (SYN. OXYTREMAl SP. 0 1 0 0 I 
PAOClADlUS SP. I 0 0 0 0 
SIAlIS SP. 2 0 0 0 0 
STENACRON SP. 6 22 109 I 



Appendix 7-C (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

JAN 1984 MAY 1984

C0)

ABLABESNYIA SP.
ARGIA SP.
ASELLUS SP.

BIVALVIA
CAENIS SP.
C.AIS SP..
CHAOBORUS SP.
CHEUMATOPSYCHE SP.
CHIROW0MIDAE
CHI ROlOIS SP.
CLIMOTANYPUS SP.
COELOTANYPUS SP.
CORBICULA MANILENSIS
CRAGOX SP.
CUIRA FOREMAN I I
CYRNELLUS FRATERNUS
DICROTENDIPES SP.
DIDYNOPS SP.
DROMOGOMHUS SP.
DUGESIA TIGRINA

EMALLAGK4A SP.
EPITHECA SP.
ERPOBDELL I DAE
GLOSS IPHONI IDAE
GLYPTOTENDIPES SP.
GOWMPUS SP.
GYRAULUS SP.
HEXAGENIA BILINEATA
HYALELLA AZTECA
HYDRA AMERICANA
HYDROPSYCHE SP.

0
0
0
0

0
0
0
0

0
0
0

1
0
0
0

0

0
0

0

0
0
0

4
2
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0 0 0 - - 0 0 0 -
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0

0 0 - - 0 0 0 -

0
0
0
0
0
0
0
0
1
0

0
0
0
0
0
0
0
0
0
0
0
0

1
0
0
0
0
0
0

0
0
0

0
0
0
0
0
0
.0
0
0
0
0

0
0

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
1
0

I
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Appendlx 1-C (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

JAN 1984 MAY 1984 

ABlABESMY I A SP. 0 0 0 0 0 0 0 0 0 
ARGIA SP. 0 I 0 0 0 0 0 0 0 
ASELLUS SP. 0 0 0 0 0 I 0 0 I 
BIVALVIA 0 0 0 0 I 0 0 0 0 
CAENIS SP. .5 I 0 I 0 I 0 0 0 
CNIIARUS SP •• 0 0 0 0 0 0 0 0 0 
CHAOBORUS SP. 0 0 0 0 0 0 0 0 
CHEUMATOPSYCHE SP. 0 0 0 0 4 0 0 0 
CH I RONOMI DAE I I 2 0 0 I 
~ IIOIOMUS SP. I 0 0 I 0 0 0 0 0 
CLINOTANYPUS SP. 0 0 0 0 0 0 0 0 0 

~ COELOTANYPUS SP. 2 I 0 0 0 0 0 0 0 

-= CORBICULA MAN I LENS I S 0 I 0 0 0 0 0 0 I 
C"l CIWIGONYX SP. 0 0 0 0 0 0 0 0 0 

~ FOREMAN I I 0 0 0 0 0 0 0 0 0 
CYANELLUS FRATEfIIUS 0 0 0 I 0 I 0 0 0 
D ICROTEND I PES SP. I 0 0 0 0 I 0 0 0 
DIIMIlPS SP. 0 0 0 0 0 0 0 0 
DROIOiIOMPHUS SP. 0 0 0 0 0 0 0 0 0 
DUGESIA TIGRINA 0 0 0 0 0 0 0 0 0 

ENAl..l..AGMA SP. I I 0 0 0 0 0 0 I 
EPITHECA SP. I 0 0 0 0 0 0 0 0 
ERPOBDElll DAE 0 0 0 0 0 0 0 0 0 
GlOSS I PHON II OAE 0 I 0 0 0 0 0 0 0 

GlYPTOTENDIPES SP. 0 0 0 0 I 0 0 0 0 
GOfiFHUS SP. I 0 0 0 0 0 0 0 0 
GYRAULUS SP. 0 I I 0 0 0 I 0 0 
HEXAGENIA 81llNEATA 1 I 0 0 0 0 0 0 0 
HYALElLA AZTECA 7 6 0 I 0 I 0 0 0 
HYDRA AMERICANA 0 0 0 0 0 0 I I I 
HYDROPSYCHE SP. 0 0 0 0 0 0 0 0 I 



Appendix 7-C (Continued)

TENNESSEE RIVER NILE

496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

JAN 1984 MAY 1984

HYiDROPTILA SP. I 0 0 0 0 0 - - 0 0 0 -

ISCHNURA SP. I 3 0 0 0 0 - - 0 0 0 -
NAIDIDAE 0 I 0 0 0 0 - - 0 0 0 -

NEUROCORDULIA SP. I 0 0 0 0 0 - - 0 0 0 -

NEUROCORDULIA YANASKANENSIS 0 0 0 0 0 0 - - 0 0 0 -

OECETIS SP. I 0 0 0 0 0 - - 0 0 0 -

OLIGOCHAETA 3 4 0 0 0 0 - - 0 0 0 -

ORCONECTES SP. 0 0 I 0 1 I - - I I I -

PARACHIRONOUS SP. 0 0 0 0 0 0 - - 0 0 0 -

PHYSA SP. 0 3 I 0 0 0 - - 0 0 0 -

PLANARIIDAE 39 5 I 0 I I - - 3 16 8 -

PLEUROCERA (SYN. OXYTREMA) SP. 0 0 0 0 0 0 - - 0 0 0 -

POLYCENTROPUS SP. 0 0 0 0 0 0 - - 0 0 0 -

PROCLADIUS SP. 2 I 0 0 0 0 - - 0 0 0 -

SIALIS SP. I 0 0 0 0 0 - - 0 0 0 -

SPHAERIUN SP. 0 0 0 0 0 0 - - 0 0 0 -

S'ERAC $SP. I 0 2 I 1 0 - - 0 0 I -

TRICORYTODES SP. 0 0 0 0 0 0 - - 0 0 0 -

AppendIx 1-C (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

JAN 1984 MAY 1984 

HY(R)pTILA SP. I 0 0 0 0 0 0 0 0 
I SCHNURA SP. I 3 0 0 0 0 0 0 0 
NAIDIDAE 0 I 0 0 0 0 0 0 0 
NEUROCORDULIA SP. 0 0 0 0 0 0 0 0 
NEUROCORDULIA YAMASKANENSIS 0 0 0 0 0 0 0 0 0 
OECETIS SP. I 0 0 0 0 0 0 0 0 
OL IGOCHAETA 3 4 0 0 0 0 0 0 0 
ORCONECTES SP. 0 0 I 0 I I 1 1 I 
PARACH I ROtDIUS SP. 0 0 0 0 0 0 0 0 0 
PHYSA SP. 0 3 0 0 0 0 0 0 
PLANAR I I DAE 39 5 0 I I 3 16 8 
PLEURDCERA (SYN. OXYTREMA> SP. 0 0 0 0 0 0 0 0 0 

~ POLYCENTROPUS SP. 0 0 0 0 0 0 0 0 0 
0 

PROCWIUS SP. 2 I 0 0 0 0 0 0 0 -V 
SIALIS SP. I 0 0 0 0 0 0 0 0 
SPttAER I UM SP. 0 0 0 0 0 0 0 0 0 
STENACRON SP. I 0 2 I I 0 0 0 I 
TRICORYTHODES SP. 0 0 0 0 0 0 0 0 0 



Appendix 7-C (Continued)

TENNESSEE RIVER MILE

496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

SEP 1984 DEC 1984

Co

ABLABESNYIA SP.
ARGIA SP.
ASELLUS SP.
BIVALVIA
CAENIS SP.
CAIARIS SP..
4ADBORUS ?SP.

CHEUMATOPSYCHE SP.
CHlIRuOWIDAE

1H1I RON0WJS SP.
CLINOTANYPUS SP.
COELOTANYPUS SP.
CORBICULA MANILENSIS
CRANGOON SP.
CURA FOREMNI I
CYRNELLUS FRATERIUS
DICROTENDIPES SP.
DIDYNOPS SP.
DRONOGODPHUS SP.
DUGESIA TIGRINA
ENALLAGMA SP.
EPITHECA SP.
ERPOSELL I DAE
GLOSSIPHONI IDAE
GLYPTOTENDIPES SP.
GOWNUS SP.
GYRAULUS SP.
HEXAGENIA BILINEATA
HYALELLA AZTECA
HYDRA AN4ERICANA
HYDROPSYCHE SP.

2 0
I I
0 0
0 0
0 0
0 0
I 2
I 3
0 0
I 0
0 0
0 0
0 I
0 0

37 22
0 4
0 0
0 0
3 26
0 0
0 0
I I
0 I
I I
0 0
0 0
I 0
0 0
I 0
I 3

0
0
0

0

0
0 1
0 0
0 0

16 25
16 20
0 0
0 0
0 0
0 1
0 I
0 0

160 171
3 0
0 0
0 0
I 12
0 0
0 0
0 0
0 0
3 9
0 0
0 0
0 0
0 0
0 0

60 23

0 I 0 0 0 - 0 0 0
- 0 2 0
- 0 0 I
- 0 0 0
- I 0 0
- 0 0 I
- 0 0 0
- 0 I 12
- 0 0 I
- 0 0 0
- 0 0 0
- 2 3 0
- I I 0
- I 0 5
- 0 0 0
- 2 15 40
- 0 0 0
- 0 0 0
- I 0 0
- I I 42
- 0 0 0
- 0 0 0
- 0 I 2
- 0 0 0
- 0 I 1
- 0 0 0
- 0 0 0
- I I 0
- 0 0 0
- 0 0 I
- 0 0 I

0 0 0
0 3 0
0 6 0
0 0 0
0 0 0
0 0 0
0 0 0

14 14 96
4 2 4
0 0 0
0 0 0
0 0 0
0 2 I
0 5 I
0 0 I

154 121 119
0 0 0
0 0 0
0 0 0
9 20 37
0 0 0
0 0 0
0 0 1
0 0 0
2 2 8
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
I 2 67

Appendix 7~ (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

SEP 1984 OfC 1984 

ABlABESMY 1 A SP. 0 1 0 0 0 0 0 0 0 0 0 

ARGIA SP. 0 2 0 0 0 0 2 0 0 3 0 
ASELLUS SP. 0 I I I I 0 0 I 0 6 0 
BIVALVIA 0 0 0 0 0 0 0 0 0 0 0 
CAUlS SP. 0 0 0 0 I I 0 0 0 0 0 
CAMBARUS SP •• 0 0 0 0 0 0 0 I 0 0 0 
CItA(8)RlJS SP. 0 0 0 0 0 0 0 0 0 0 0 
CHEtMATOPSYCHE SP. 0 2 16 25 0 I 12 14 14 98 
at I ADNOMIDAE 0 3 16 20 0 0 1 4 2 4 
at I fOOIJS SP. 0 0 0 0 0 0 0 0 0 0 0 
Cli NOTANYPUS SP. 0 I 0 0 0 0 0 0 0 0 0 

O'l COELOTNftPUS SP. I 0 0 0 0 2 3 0 0 0 0 
0 CORSI CULA twill LENS I S I 0 0 0 I I I 0 0 2 I 
(Xl 

CIWIGONYX SP. I 0 I 0 I I 0 5 0 5 

CURA FOREMAN I I 0 0 0 0 0 0 0 0 0 0 
CYRNEllUS FRATERNUS 3 37 22 160 171 2 15 40 154 121 119 
D ICROTEND I PES SP. 0 0 4 3 0 0 0 0 0 0 0 
D 1 DYJI)PS SP. 0 0 0 0 0 0 0 0 0 0 0 
DIDI)G(ltAIUS SP. 0 0 0 0 0 0 0 0 0 0 
DUGESIA TIGRINA 0 3 26 1 12 I I 42 9 20 37 

ENALl.AGMA SP. 0 0 0 0 0 0 0 0 0 0 0 

EPITH£CA SP. 0 0 0 0 0 0 0 0 0 0 0 
ERPOBOEU I OM 0 1 I 0 0 0 I 2 0 0 I 
GlOSS I PHON II OAf 0 0 0 0 0 0 0 0 0 0 
GlYPTOTENDlPES SP. I I 3 9 0 J , 2 2 8 
GOfiFHUS SP. 0 0 0 0 0 0 0 0 0 0 0 
GYRAUlUS SP. 0 0 0 0 0 0 0 0 0 0 0 
HEXAGENIA BILINEATA 0 0 0 0 I 0 0 0 0 

HYALELLA AZTECA 0 0 0 0 0 0 0 0 0 0 0 

HYDRA AMER leMA 0 0 0 0 0 0 0 0 0 
HYDROPSVCHE SP. I 3 60 23 0 0 I 2 67 



Appendix 7-C (Conti"nued)

TENNESSEE RIVER MILE

496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

HYDROPTILA SP.
ISCHMURA SP.
MAl DI DAE
NEUIDO0RULIA SP.
NEWWCR0I0ULIA YAKASKANENSIS
OECETIS SP.
0LIG0CHA[TA
0RCONECTES SP.
PAPACH I9 R0MUS SP.
PtffSA SP.
PLANARI IDAE
PLEUFWCERA (SYN OXYTREMA) SP.
P0LYCEN1ROPUS S?.
PR0CLADIUS SP.
SIALIS Sr.
SPI4AERIU14 SP.
STENACR0N SP.
TRICORYTHODES SP.

0 0
0 0
0 0

0 0
0 0
0 0
6 4
0 I
I 2
0 0
0 0
0 1
0 0

SEP 984

0 0
0 0
0 0
0 0

DEC 1984

0
0
0

0
0
0
0
2
0
0
0
0
0
0
0

0 I -

0 0 -

0 0 -

I 2 -

0 3 -

0 0 -

0 0 -

0 0 -

0 0 -

0 0 -

0 0 -

0
0
0
0
0

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
2
0
0
0
0

0

0
9
0

0
0
0
0
0
0
0
2
0
0
0
0
0
0
0

0
0
0
0
0
0
0
2
0
0
0
0
0
0
0

0
0
0
0
0
0
0
4

0
0
0
0
0
0
0
0

III
0

C,)

0
4
0
1
0

0
I

0
19
0

0 0 0
35 13 55

I 0 0

0 0
77 36
0 0

Appendtx 1-4; (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

SEP 1984 DEC 1984 

HYDROPT I LA SP. 0 0 0 0 0 0 0 0 0 0 0 
IsaooJRA SP. 0 0 0 0 0 0 0 0 0 0 0 
NAIDIOAE 0 0 0 0 0 0 0 0 0 0 0 
NEUROOORDULIA SP. 0 0 0 0 0 0 0 0 0 0 0 
NEUROCORDULIA YAMASKANENSIS 0 0 0 0 0 0 0 0 0 0 
OECETIS SP. 0 0 0 0 0 I 0 0 0 0 0 
OLIGOCMETA 6 4 0 0 0 3 2 0 0 0 0 
ORaI4ECTES SP. 0 I 2 I 2 0 0 2 2 4 
PARACHIRONOMUS SP. I 2 I 0 3 0 0 0 0 I 1 
PHYSA SP. 0 0 0 0 0 0 0 0 0 0 
PLANAR I I ME 0 0 0 0 0 0 0 0 0 0 0 

C'l PLEUROC£RA CSYN. OXYTRfIW SP. 0 I 0 0 0 0 0 0 0 0 
0 POl YCENTROPUS SP. 0 0 0 0 0 0 0 0 0 0 (.,) 

PROClADI US SP. 0 0 0 0 0 0 0 0 0 0 0 
SIALIS sr. 4 I 0 0 0 4 I 0 0 0 0 
SPHAERIUM SP. 0 0 0 0 0 0 0 0 0 0 
STENACRON SP. I 19 '5 13 55 9 77 36 III 8 
TRICORYTHOOES SP. 0 0 I 0 0 0 0 0 0 0 0 



Appendix 7-C (Continued)

TENNESSEE RIVER MILE

496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

JAN 1985 APR 1985

ABLABESNYIA SP. 0 0 0 - 0 0 I 0 0 0 0 0
ANNICOLA SP. 0 0 0 - 0 0 0 0 0 0 I 0
ARGIA SP. 0 1 0 - 0 0 0 I 0 0 0 0
ASELLUS SP. 0 0 0 - 0 0 I 0 0 I 0 0
CAENIS SP. 0 I 0 - 0 0 2 0 0 0 0 0
CMBAMS SP.. 0 0 0 - 0 0 0 0 0 0 0 0
CAWELOKA SP. 0 0 0 - 0 0 I 0 0 0 0 0
CHEUMATOPSYCHE SP. 0 0 i - 2 4 I 0 I 0 0 0
CHIRONOMIDAE 3 4 3 - I 0 0 0 I I 0 1
CHIRONOIUS SP. 0 0 0 - 0 0 I 0 0 0 0 0
COELOTANYPUS SP. 2 3 0 - 0 0 I 3 I 0 0 0
,COR ICULA MAN IIENS I S 0 I 0 - 0 0 0 I I I 0 I
CRANGONYX SP. 0 I 0 - 0 0 0 0 0 0 0 I

0 CRYPTOCH IRONOIJS SP. 0 0 0 - 0 0 0 0 0 0 0 0

CURA FORENANII 0 0 0 - 0 0 0 0 0 I I 0
CYRUELLUS FRATERKIS 0 0 0 - I 0 0 0 I 0 I 0
DECAPODA 0 0 0 - 0 0 0 0 0 0 0 0
DICROTENDIPES SP. 0 I 0 - I I 0 0 0 0 0 I
DIXESIA TIGRINA 26 I I - 0 3 7 0 0 0 0 0
ENALLAGM SP. I I 0 - 0 0 I 0 0 0 0 0
EPITHECA SP. 0 0 0 - 0 0 I 1 0 0 0 0
EROBDELL I DAE 0 0 0 - 0 0 0 0 0 I I 0
FERRISSIA SP. 0 0 0 - 0 0 0 0 0 I 0 0
GAMWRS SP. 0 I 0 - 0 0 0 0 0 0 0 0
GLYPTOTENDIPES SP. 0 0 0 - 0 0 0 0 0 0 0 I
GONIUIS SP. 0 0 0 - 0 0 0 I 0 0 0 0
GYRAULUS SP. 0 0 0 - 0 0 0 0 0 0 0 0
HEXAGENIA BILINEATA 3 I 0 - 0 0 6 I 0 0 0 0
HIRUDINEA 0 I I - 0 0 0 0 0 0 0 0
HYALELLA AZTECA I 0 I - 0 0 0 0 0 0 0 0
HYORA SP. 0 0 0 - 0 0 0 0 I I I I

Appendix 7-C. (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

JAN 1985 APR 1985 

ABLAB£SM'f I A SP. a a 0 0 0 1 0 a 0 0 0 
NlUCOlA SP. a a 0 0 a a 0 0 0 I 0 
AAGIA SP. 0 I 0 0 0 0 I 0 0 0 0 
ASELLUS SP. a 0 0 0 0 I a 0 0 0 
CAENIS SP. 0 I 0 0 0 2 0 0 0 0 a 
CNIIARUS SP •• 0 0 0 0 0 0 0 a 0 0 a 
CNftLCIIA SP. 0 0 0 0 0 0 0 0 a a 
Q£UMATOPSYCHE SP. a 0 I 2 4 I 0 0 0 0 
Of IROtOUDAE 3 4 1 I a 0 0 I I 0 I 
Of IROIOIJS SP. a 0 0 a 0 0 0 0 0 0 
COElOTANYPUS SP. 2 3 0 a 0 1 I 0 0 0 

(1'1 ae 1 QltA MAN I LENS I S 0 0 0 0 0 I I I 0 I 
.... CIWIG(IM( SP. 0 0 0 0 0 0 0 0 0 I 
0 CRYPTOCH IfOOCUS SP. 0 0 0 0 0 0 0 0 0 0 0 

CURA fOREMAN 1 1 0 0 0 0 0 0 0 0 1 1 0 
CYIIIEUUS FRATERNUS 0 0 0 1 0 0 0 I 0 I 0 

DECAPOOA 0 0 0 a 0 a a 0 0 a a 
DlaI)TEND 1 PES SP. 0 1 0 I 1 0 0 0 0 0 1 
OUGESIA TIGRINA 26 I a 1 7 a 0 0 0 0 
~SP. 1 1 0 0 0 1 0 a 0 0 0 
EPITHECA SP. 0 a 0 a 0 I I 0 0 a 0 
ERfUWELL 1 OAf 0 a 0 0 0 0 0 0 I 0 
fERRISSIA SP. 0 0 0 0 0 0 0 0 1 0 0 
GMMARUS SP. a I 0 0 0 0 0 0 a 0 0 
GLYPTOTENOIPfS SP. 0 0 0 0 0 0 0 0 0 0 I 
GOtAfUS SP. 0 0 0 0 0 0 1 0 0 0 0 
GYRAULUS SP. 0 a 0 0 0 0 0 0 0 0 0 
HEXAGENIA BILINEATA 1 0 0 0 6 0 0 0 0 
HIRUDINEA 0 I I ·0 0 0 0 0 0 0 0 
HVAlELlA AlTECA I 0 I 0 0 0 0 0 0 0 0 
HYDRA SP. 0 0 0 0 0 0 0 I 1 I 1 



Appendix 7-C (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

JAN 1985 APR 1985

HYDROPSYCHE SP.
HYDROI ILA SP.
LIRCEUS SP.

MAIDIDAE
OECETIS SP.
OLIGOCHAETA
ORCONECTES SP.
PARACH I RONONS SP.
PECTINATELLA KA4d1 F ICA
PHYSA SP.
PLANARI IOAE
PLEJROCERA (SYN. OXYTREMA) SP.
PROCLADIUS SP.
SIALIS SP.
STENACRON SP.
STEN0E*IIIWNNONUS SP.
TANYPUS SP.

0
0
0

0
0

0

0
0

I
0
0

- I
- 0
- 0

0
0
0

0
0

0 - 0
0 - 0

2 2 0 - 0 0
0 0 I - I 0
0 0 0 - 0 0
0 0 0 - 0 0
0 0 0 - 0 0
0 0 0 - 0 0
0 1 0 - 0 0
I 1 0 - 0 0
I 1, 0 - 0 0
0 0 I - 0 0
0 I 0 - 0 0
0 0 0 - 0 0

0
0
0
1

0
9
0
0
0
0
0
0
0
0
0
0
0

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 I 0 0
0 0 0 0 0
4 0 I 0 0
0 I I I I
0 0 0 0 0
0 0 0 0 0
0 I 0 I I
0 4 29 24 36
2 0 0 0 0
0 0 0 0 0
I 0 0 0 0
2 I 0 0 I
0 0 0 0 0
0 0 0 0 0

IA

Appendt)( 7-C (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

JAN 1985 APR 1985 

HYDROPSYCHE SP. 0 a I a 0 0 0 a 0 a 
HYORDPT 1 LA SP. 1 I a a 0 0 0 a a 0 a 
LlRCEUS SP. 0 I a a 0 0 0 0 a 0 0 
NAIDIDAE 0 0 0 0 0 I 0 0 I 0 a 
DECETIS SP. a a 0 0 0 a 0 0 0 a 0 
OlIGOCHA£TA 2 2 0 0 0 9 4 0 0 0 
ORCONECTES SP. 0 0 I I 0 a 0 1 I I I 
PARACH I RONOMUS Sf. 0 0 0 0 0 I a 0 a 0 0 
PECTINATEUA MAGNIFICA 0 0 0 a 0 a 0 0 0 0 0 
PHYSA SP. 0 a 0 a 0 I a I 0 1 I 
PlANAR I I OAf 0 0 a a 0 a a 4 29 24 36 

(7) PlEUROCERA (SYN. aXYTREfW SP. a I a a a 0 2 a 0 0 0 .... PROClADIUS SP. a 0 0 I 0 a a 0 0 .... 
SIALIS SP. a a a a I 0 a 0 0 
STENACRON SP. 0 0 a 0 0 2 I a a 1 
STENOCH I JOIOMUS SP. 0 I 0 0 0 0 0 0 a a 0 
TAHYPUS SP. a 0 a a 0 0 0 0 0 0 0 



Appendix 7-C (Continued)

TENNESSEE RIVER MILE

496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

JUL 1985 NOV 1985

ABLABESWYIA SP. I 0 0 0 0 0 0 0 I 0 0 -
A5NIOOLA SP. I 0 0 0 0 0 0 0 0 0 0 -
ARGIA SP. 0 0 0 0 0 0 0 0 0 I 0 -

ASELLUS SP. 0 0 I I 0 I 0 0 I 0 0 -

CAENIS SP. 0 0 0 0 0 0 0 0 0 0 0 -

CAMIUSSP.. 0 0 0 0 0 0 0 0 I 0 I -

CAM'ELONA SP. 0 0 0 0 0 0 0 0 0 0 0 -

COEUMATOPSYCHE SP. 0 0 0 0 0 0 0 0 0 0 0 -

CHIRONONIDAE 0 I 0 4 3 3 0 0 I 0 I -

CH I RONOMUS SP. 0 0 0 0 0 0 0 0 0 0 0 -

COELOTANYPUS SP. 0 I 0 0 0 0 I 0 0 0 0 -
CRBICULA HANILENSIS I I 0 0 0 0 I I 0 0 0 -

CRANGONYX SP. 0 I 2 2 I I 0 0 I 0 0 -

CRYPTOCHIROOI4PS SP. 0 0 I 0 0 0 0 0 0 0 0 -

CURA FOREMANI I 0 0 0 0 0 0 0 0 0 0 0 -

CYRNELLUS FRATERMUS 8 4 7 31 33 6 3 5 II 50 67 -

DECAPODA 0 0 I I 0 0 0 0 0 0 0 -

DICOWTENDIPES SP. I 0 17 29 24 38 0 0 I 3 4 -

OUGESIA TIGRINA 0 0 0 0 0 0 0 0 0 0 0 -

ENALL.AG• SP. 0 0 0 0 0 0 0 0 0 0 0 -

EPITHECA SP. 0 0 0 0 0 0 0 0 0 0 0 -

ERPOBELLIDAE 0 0 0 0 0 0 0 0 0 0 0 -

FERRISSIA SP. 0 0 0 0 0 0 0 0 0 0 0 -

GAMIUS SP. 2 I I I 0 0 0 2 0 I I -

GLYPTOTENDIPES SP. 0 0 I 8 9 6 0 0 0 2 3 -

GOWIPUS SP. 0 0 0 0 0 0 0 0 0 0 0 -

GYRAJLUS SP. I 0 0 0 0 0 0 0 0 0 0 -

HEXAGENIA BILINEATA I I 0 0 0 0 0 0 0 0 0 -

HIRUDINEA 0 0 I 0 I I 0 0 1 0 I -

HYALELLA AZTECA 0 0 0 0 0 0 0 0 0 0 0 -

HYDRA SP. 0 0 I I I I 0 I I I I -

AppendIx 7-C (COntinued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

JUL 1985 NOV 1985. 

ABl.A8[SMYIA SP. 0 0 0 0 0 0 0 I 0 0 
_ICOlA SP. I 0 0 0 0 0 0 0 0 0 0 
ARGIA SP. 0 0 0 0 0 0 0 0 0 I 0 
ASEUUS SP. 0 0 0 I 0 0 I 0 0 
CAUlS SP. 0 0 0 0 0 0 0 0 0 0 0 
CNeARUS SP •• 0 0 0 0 0 0 0 0 I 0 I 
CNFEUM SP. 0 0 0 0 0 0 0 0 0 0 0 
OfEUMATOPSYCHf SP. 0 0 0 0 0 0 0 0 0 0 0 
OfIlOOUDAE 0 I 0 4 3 3 0 0 1 0 I 
Of I RONOtIJS SP. 0 0 0 0 0 0 0 0 0 0 0 
COELOTANYPUS SP. 0 0 0 0 0 0 0 0 0 

0') OlRBICULA MAN I LENS I S I I 0 0 0 0 I 0 0 0 
to-' CRANGQNYX SP. 0 1 2 2 I 0 0 I 0 0 
~ (lM)TOCH I RONOMUS SP. 0 0 I 0 0 0 0 0 0 0 0 

CURA fORfMAN11 0 0 0 0 0 0 0 0 0 0 0 
CYRNEUUS FRATERNUS 8 4 7 31 33 6 3 5 II 50 67 
DECAPOOA 0 0 I 0 0 0 0 0 0 0 
DlalJTENOIPES SP. 1 0 17 29 24 38 0 0 I 3 4 
OUGESIA T1GRINA 0 0 0 0 0 0 0 0 0 0 0 
ENAU.AGMA SP. 0 0 0 0 0 0 0 0 0 0 0 
EPITHECASP. 0 0 0 0 0 0 0 0 0 0 0 
ERP08DELlIDAE 0 0 0 0 0 0 0 0 0 0 0 
fERRISSIA SP. 0 0 0 0 0 0 0 0 0 0 0 
GAlltARUS SP. 2 I 0 0 0 2 0 I 
GLYPTOTEND I PES SP. 0 0 8 9 6 0 0 0 2 3 
G(JI'HUS SP. 0 0 0 0 0 0 0 0 0 0 0 
GYRAULUS SP. I 0 0 0 0 0 0 0 0 0 0 
HEXAGENIA BILINEAlA I 1 0 0 0 0 0 0 0 0 0 
HIRUDINEA 0 0 I 0 I I 0 0 I 0 I 
HYALELLA AZTECA 0 0 0 0 0 0 0 0 0 0 0 
HYDRA SP. 0 0 1 I 1 I 0 I I 1 I 



Appendix 7-C (Continued)

TENNESSEE RIVER MILE
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5

JUL 1985 NOV 1985

HYDROPSYCHE SP.
HYDROPTILA SP.
LIRCEUS SP.
NAIDIDAE
OECETIS SP.
OL IGOHAETA
ORCONECTES SP.
PARACH I RONOUS SP.
PECTINATELLA MAGNIFICA
PHYSA SP.
PLANARIIOAE
PLEUROCERA (SYN. OXYTREMA) SP.
PROCLADIUS SP.
SIALIS SP.
STENACRON SP.
STENOCHIRON M1S SP.
TANYPUS SP.

0
0
0
0
0
5
0
0
1

0
6
0
0
I

4
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0 0 0 0 I
4 0 I 0 0
I I I 0 I
I 3 5 6 10
0 0 0 0 0
0 I I I 0
0 17 15 26 8
I I 0 0 I
I 0 0 0 0
I 0 0 0 0
3 2 I 6 I
0 0 0 0 0
0 0 0 0 I

0 0 0 0 0 -

0 0 0 0 0 -

0 0 0 0 0 -

0 0 0 0 0 -

0 0 0 0 0 -

3 2 0 0 0 -

0 I I I I -

0 0 0 0 I -

0 0 0 0 0 -

0 0 0 0 0 -

4- 3 5 8 9 -

I 2 0 0 I -

0 0 I 0 0 -

2 I 0 0 0 -

I 4 7 3, 13 -

0 0 0 0 0 -

0 0 0 0 0 -7

*Samples not retrieved.

Appendix 7-C (Continued) 

TENNESSEE RIVER MILE 
496.5 506.6 518.0 527.4 528.0 529.5 496.5 506.6 518.0 527.4 528.0 529.5 

JUL 1985 NOV 1985 

HYOROPSYCHE SP. 0 0 0 0 0 0 0 0 0 0 0 
HYDROPT I LA SP. 0 0 0 0 0 0 0 0 0 0 a 
LIRCEUS SP. 0 0 0 a a a a 0 0 0 a 
NAIDIDAE 0 0 0 0 0 0 0 a a 0 a 
DECETIS SP. 0 0 0 a 0 I 0 0 0 0 a 
OlIGOCHAETA 5 4 0 I 0 a 5 2 0 0 0 
ORCON£CTES SP. 0 I I 0 I a I I 
PARACH I RONOMUS SP. 0 3 5 6 10 0 0 a a I 
PECTINATELLA MAGNIFICA 0 0 0 a 0 0 0 a 0 0 
PHYSA SP. 0 a I I a a 0 0 0 0 

C) Pl..ANAA II DAE 6 0 17 15 26 8 4 3 5 8 9 
1-4 PLEUROCERA (SYN. aXYTREMAl SP. a I I a a 2 0 0 I . 

PROCLADI us SP. a 0 a 0 ~ a 0 0 I 0 0 
SIALIS SP. I I 0 0 0 0 2 1 0 0 0 
STENACRON SP. 4 5 2 I 6 I I 4 7 3. 13 
STENOCH I RONOMUS SP. 0 0 0 0 0 0 0 a 0 0 0 
TANYPUS SP. 0 0 0 0 0 0 0 0 0 0 -7 

*Samples not retrieved. 



APPENDIX 7-D

AVERAGE ABUNDANCE (NO./M 2 ) OF
BENTHIC MACROINVERTEBRATES COLLECTED NEAR

WATTS BAR NUCLEAR PLANT,
SUMMER AND FALL 1983 THROUGH 1985

(HESS SAMPLER COLLECTION)

614

APPENDIX 7-D 

AVERAGE ABUNDANCE (NO./M2) OF 
BENTHIC KACROINVERTEBRATES COLLECTED NEAR 

WATTS BAR NUCLEAR PLANT, 
SUKKER AND FALL 1983 THROUGH 1985 

(HESS SAKPLER COLLECTION) 

614 



Appendix 7-D. Average Abundance (No./m 2 ) of Benthic Macroinvertebrates Collected Near Watts Bar

Nuclear Plant, Summer and Fall 1983 through 1985 (Hess Sampler Collection).

TENNESSEE RIVER MILE
521.0 526.3 527.4 528.0 528.8 521.0 526.3 527.4 528.0 528.5

JUL 1983 OCT 1983

ASELLUS SP. 0 0 2 6 1 0 0 0 11 22
BRANCHIURA SOWERBYI 1 1 13 12 26 0 5 1 0 2

CHEUMATOPSYCHE SP. 1 0 2 0 6 0 0 0 1 0
CHIRONOMIDAE 6 1 5 1 4 2 0 0 0 1

CHIRONOMUS SP. 0 0 0 0 1 0 0 0 0 0

CORBICULA MANILENSIS 709 708 338 641 859 750 696 688 587 509
CYCLONAIAS TUBERCULATA 0 0 0 0 0 0 1 0 0 0

CYRNELLUS FRATERNUS 23 11 91 148 122 56 44 89 127 130
DICROTENDIPES SP. 0 0 2 1 0 4 0 1 1 0
DUGESIA TIGRINA 0 0 0 0 0 0 0 1 0 1
ELLIPTIO CRASSIDENS 0 0 0 1 0 2 6 0 1 0
ENALLAGNA SP. 0 0 0 0 0 0 1 0 0 0
GANNARUS SP. 5 0 10 19 13 8 10 10 104 49

U, GLYPTOTENDIPES SP. 0 0 1 0 7 0 2 1 0 0
GORPHUS SP. 1 0 0 0 0 0 0 0 0 0
HIRUDINEA 6 2 8 2 11 13 5 2 4 7
ISCHNURA SP. 0 0 0 0 0 0 0 1 0 0
LIRCEUS SP. 0 0 0 0 0 0 0 0 0 1

OBLIQUARIA REFLEXA 0 0 0 0 0 0 0 1 0 0
OLIGOCHAETA 29 64 26 19 24 41 52 37 30 29
ORCONECTES SP. 0 0 1 4 0 0 1 0 0 1
PHYSA SP. 2 0 2 0 0 0 0 0 0 0
PLEUROBEKA CORDATUM 0 0 0 0 0 0 1 0 0 0
PLEUROCERA (SYN. OXYTREKA) SP. 7 1 0 0 2 2 0 0 0 0
QUADRULA POSTULOSA 0 1 0 0 0 1 0 0 0 0
STENACRON SP. 2 0 10 8 2 0 1 1 0 0
TRICORYTHODES SP. 0 0 0 0 2 0 0 0 0 0

Appendh 7 -D. Average Abundance (No./m2) of Benthic Kacroinvertebrates Collected Near Watts Bar 
Nuclear Plant. Summer and Fall 1983 through 1985 (Hess Sampler,Collection). 

tENNESSEE RIVER KILE 
521.0 526.3 527.4 528.0 528.8 521.0 526.3 527.4 528.0 528.5 

JUL 1983 oct 1983 

ASELLUS SP. 0 0 2 6 1 0 0 0 11 22 
BRANCH IURA SOWERBYI 1 1 13 12 26 0 5 1 0 2 
CHEUKATOPSYCHE SP. 1 0 2 0 6 0 0 0 1 0 
CHIRONOIIIDAE 6 1 5 1 4 2 0 0 0 1 
CHIRONOIlUS SP. 0 0 0 0 1 0 0 0 0 0 
CORBICULA KANILENSIS 709 708 338 641 859 750 696 688 587 509 
CYCLONAIAS TUBERCULATA 0 0 0 0 0 0 1 0 0 0 
CYRNELLUS PRATERNUS 23 11 91 148 122 S6 44 89 127 130 
DICROTENDIPES SP. 0 0 2 1 0 4 0 1 1 0 
DUGESIA rIGIINA 0 0 0 0 0 0 0 1 0 1 
ELLIPTIO CRASSIDENS 0 0 0 1 0 2 6 0 1 0 

~ ENALLAGIIA SP. 0 0 0 0 0 0 1 0 0 0 
.... GAllJlARUS SP. 5 0 10 19 13 8 10 10 104 49 
v1 GLYPrOrENDIPES SP. 0 0 1 0 7 0 2 1 0 0 

GOIIPHUS SP. 1 0 0 0 0 0 0 0 0 0 
HIRUDINEA 6 2 8 2 11 13 5 2 4 7 
ISCHNURA SP. 0 0 0 0 0 0 0 1 0 0 
LIRC!US SP. 0 0 0 0 0 0 0 0 0 1 
OBLIQUARIA REFLEXA 0 0 0 0 0 0 0 1 0 0 
OLIGOCHAETA 29 64 26 19 24 41 52 37 30 29 
ORCONECTES SP. 0 0 1 4 0 0 1 0 0 1 
PHYSA SP. 2 0 2 0 0 0 0 0 0 0 
PLEUROBEIIA CORDATUK 0 0 0 0 0 0 1 0 0 0 
PLEUROCERA (SIN. OXYTREMA ) SP. 7 1 0 0 2 2 0 0 0 0 
QUADRULA POSTULOSA 0 1 0 0 0 1 0 0 0 0 
STE"ACRON SP. 2 0 10 8 2 0 1 1 0 0 
TRICORYTHODES SP. 0 0 0 0 2 0 0 0 0 0 



Appendix 7-D (Continued)

TENNESSEE RIVER NILE
521.0 526.3 527.4 528.0 528.5 521.0 526.3 527.4 528.0 528.5

JUL 1984 OCT 1984

ABLABESNYIA SP. 0 0 0 1 0 0 0 0 0 0
AEBLENA SP. 0 0 0 0 0 0 0 1 0 0
ANODONTA INBECILLIS 0 1 0 0 0 0 0 0 0 0
ASELLUS SP. 0 0 8 32 26 0 0 1 40 20
BRANCHIURA SOWERBYI 2 16 4 5 10 1 5 8 2 6
CAMNIS SP. 0 0 0 1 0 0 0 0 0 0
CERACLEA SP. 0 0 0 1 0 0 0 0 0 0
CHAOBORUS SP. 4 0 0 0 0 0 0 1 1 0
CHEUNATOPSYCHE SP. 1 0 1 0 0 82 10 14 77 100
CHIRONOMIDAE 1 1 0 7 1 2 0 8 12 8
COENAGRIONIDAE 0 0 0 0 0 0 0 0 0 1
CORBICULA NANILENSIS 661 1081 1066 538 1054 586 786 832 457 582
CRANGONYX SP. 2 2 30 16 13 18 7 36 233 112
CRYPTOCHIRONONUS SP. 0 4 0 0 0 0 0 0 0 0
CYRNELLUS FRATERNUS 0 7 0 2 7 78 192 408 854 749
DICROTENDIPBS SP. 7 7 7 1 4 2 17 0 1 1
DUGESIA TIGRINA 1 1 0 0 2 0 1 0 2 1
ELLIPTIO CRASSIDENS 11 0 4 1 1 6 4 0 1 0
ERPOBDELLIDAE 1 2 12 8 5 49 31 26 32 31
GLOSSIPHONIIDAE 0 0 0 0 0 0 0 2 0 0
GLYPTOTENDIPES SP. 1 2 2 6 2 0 0 0 5 0
HIRUDINEA 0 0 0 0 1 0 0 0 0 2
HYDRACHNIDAE 1 0 0 0 0 0 0 0 0 0
HYDROPSYCHE SP. 0 0 0 0 1 1 0 1 0 1
LINNODRILUS SP. 1 0 0 0 0 0 14 0 0 0
LIRCEUS SP. 0 0 0 1 0 0, 0 0 0 0
MACRONYCHUS SP. 0 1 0 0 0 0 0 0 0 0
NAIDIDAE 0 1 0 0 0 0 0 0 0 0
OBLIQUARIA REFLEXA 0 1 0 0 0 0 0 1 0 0
OLIGOCHAETA 10 6 20 12 16 32 22 28 8 14
ORCONECTES SP. 0 0 0 2 0 0 0 0 1 1

Appendix 7-D (Continued) 

TENNESSEE RIVER KILE 
521.0 526.3 527.4 528.0 528.5 521.0 526.3 527.4 528.0 528.5 

JUL 1984 OCT 1984 

ABLABESIIYIA SP. 0 0 0 1 0 0 0 0 0 0 
AJlBLEJIA SP. 0 0 0 0 0 0 0 1 0 0 
ANODONTA IKBECILLIS 0 1 0 0 0 0 0 0 0 0 
ASELLUS SP. 0 0 8 32 26 0 0 1 40 20 
BRANCHIURA SOWERBYI 2 16 4 5 10 1 5 8 2 6 
CAENIS SP. 0 0 0 1 0 0 0 0 0 0 
CERACLEA SP. 0 0 0 1 0 0 0 0 0 0 
CRAOBORUS SP. 4 0 0 0 0 0 0 1 1 0 
CHEUKATOPSYCHE SP. 1 0 1 0 0 82 10 14 71 100 

. CHllONOKIDAE 1 1 0 7 1 2 0 8 12 8 
COENAGRIONIDAE 0 0 0 0 0 0 0 0 0 1 
CORBICULA KANILENSIS 661 1081 1066 538 1054 586 786 832 457 582 

~ CRAMGONYX SP. 2 2 30 16 13 18 7 36 233 112 
.... CRYPTOCHIRONOKUS SP. 0 4 0 0 0 0 0 0 0 0 
(,-, CYRNELLUS FRATERNUS 0 7 0 2 7 78 192 408 854 749 

DICROTENDIPES SP. 7 7 7 1 4 2 17 0 1 1 
DUGESIA TIGRINA 1 1 0 0 2 0 1 0 2 1 
ELLIPTIO CiASSIDENS 11 0 4 1 1 6 4 0 1 0 
EiPOBDELLIDAE 1 2 12 8 5 49 31 26 32 31 
GLOSSIPHONIIDA£ 0 0 0 0 0 0 0 2 0 0 
GLYPTOTENDIPBS SP. 1 2 2 6 2 0 0 0 5 0 
HIRUDINEA 0 0 0 0 1 0 0 0 0 2 
HYDIACHNIDAE 1 0 0 0 0 0 0 0 0 0 
HYDROPSYCHE SP. 0 0 0 0 1 1 0 1 0 1 
LIIINODRILUS SP. 1 0 0 0 0 0 14 0 0 0 
LIRCEUS SP. 0 0 0 1 0 0, 0 0 0 0 
KACRONYCHUS SP. 0 1 0 0 0 0 0 0 0 0 
NAIDIDA! 0 1 0 0 0 0 0 0 0 0 
OBLIQUARIA REFLEXA 0 1 0 0 0 0 0 1 0 0 
OLIGOCHAETA 10 6 20 12 16 32 22 28 8 14 
ORCOHECT!S SP. 0 0 0 2 0 0 0 0 1 1 



Appendix 7-D (Continued)

TENNESSEE RIVER MILE
521.0 526.3 527.4 528.0 528.5 521.0 526.3 527.4 528.0 528.5

JUL 1984 OCT 1984

PARACHIRONONUS SP. 2 1 6 4 2 2 0 0 6 14
PHYSA SP. 0 0 1 0 0 0 0 1 0 0
PLANARIIDAE 0 0 5 0 0 0 0 0 1 0
PLEUROBERA CORDATUM 0 0 0 0 0 1 0 0 0 0
PLEUROBENA CORDATUN PYRAMIDATUN 5 0 0 0 0 0 0 0 0 0
PLEUROCERA (SYN. OXYTRENA) SP. 22 1 0 0 0 24 0 0 0 2
QUADRULA POSTULOSA 0 0 0 0 0 5 1 0 0 0
QUADRULA SP. 4 1 2 0 0 0 0 0 0 0
SPHARRIUK SP. 0 5 0 0 0 0 0 0 1 0
STENACRON SP. 0 0 0 0 0 0 2 2 1 0
TRICORYTHODES SP. 0 0 0 0 1 0 0 0 0 0
TUBIFICIDAE 28 29 25 14 14 11 38 19 17 6

-Si

Appendix 7-D (Continued) 

TENNESSEE RIVER KILE 
521.0 526.3 527.4 528.0 528.5 521.0 526.3 527.4 528.0 528.5 

JUL 1984 OCT 1984 

PARACHIRONOKUS SP. 2 1 6 4 2 2 0 0 6 14 
PHYSA SP. 0 0 1 0 0 0 0 1 0 0 
PLANARIIDAE 0 0 5 0 0 0 0 0 1 0 
PLEUROBEKA CORDATUK 0 0 0 0 0 1 0 0 0 0 
PLiUROBEKA CORDATUK PYRAKIDATUK 5 0 0 0 0 0 0 0 0 0 
PLEUROCERA (SIN. OXYTREIIA) SP. 22 1 0 0 0 24 0 0 0 2 
QUADRULA POSTULOSA 0 0 0 0 0 5 1 0 0 0 
QUADRULA SP. 4 1 2 0 0 0 0 0 0 0 
SPHAERIUK SP. 0 5 0 0 0 0 0 0 1 0 
STENACRON SP. 0 0 0 0 0 0 2 2 1 0 
TRICORYTHODES SP. 0 0 0 0 1 0 0 0 0 0 
TUBIFICIDAE 28 29 2S 14 14 11 38 19 17 6 

(") 
loA 
'J 



Appendix 7-D (Continued)

TENNESSEE RIVER MILE
521.0 526.3 527.4 528.0 528.5 521.0 526.3 527.4 528.0 528.5

JUL 1985 OCT 1985

AMNICOLA SP. 0 0 0 1 0 0 0 0 0 0
ASELLUS SP. 0 0 4 20 25 0 0 1 14 10
BRANCHIURA SOWERBYI 18 145 41 13 26 20 52 48 0 12
CAMPELONA SP. 0 0 0 1 0 0 0 0 0 0
CERACLEA SP. 0 0 0 1 0 0 0 0 0 0
CHAOBORUS SP. 0 0 0 0 0 4 0 0 0 0
CHIRONOMIDAE 11 65 5 12 13 2 0 5 0 16
CHIRONONUS SP. 16 540 17 0 0 0 0 0 0 0
COELOTANYPUS SP. 0 0 0 0 0 1 0 0 0 0
CONCHAPELOPIA SP. 0 2 0 0 0 0 0 0 0 0
CORBICULA MANILENSIS 674 914 444 479 478 586 631 509 485 444
CRANGONYX SP. 22 1 17 53 28 23 2 5 6 2
CRYPTOCHIRONONUS SP. 2 8 0 0 0 0 2 0 0 0
CYRNELLUS FRATERNUS 14 25 4 10 36 44 82 161 296 368
DICROTENDIPES SP. 59 78 61 94 86 2 11 29 0 36
DROMOGOMPHUS SP. 2 0 0 0 0 0 0 0 0 0
DUGESIA TIGRINA 0 0 0 0 0 14 37 142 0 40
ELLIPTIO CRASSIDENS 4 0 0 1 0 5 2 0 1 0
EPOICOCLADIUS SP. 0 0 0 0 0 0 0 0 1 0
ERPOBDELLIDAE 0 1 4 34 0 26 12 4 0 77
FUSCONAIA EBENA 0 0 0 0 0 0 1 0 0 0
GARNARUS SP. 37 1 1 0 0 59 0 0 0 0
GLOSSIPHONIIDAE 0 0 0 0 0 1 0 4 0 0
GLYPTOTENDIPES SP. 2 1 0 0 0 0 8 16 32 5
GYRAULUS SP. 0 0 0 1 0 0 0 .0 0 0
HEXAGENIA BILINEATA 0 6 0 0 0 0 0 0 0 0
HIRUDINEA 6 0 0 0 18 0 0 0 98 0
NAIDIDAE 0 0 0 4 0 0 0 0 0 0
OLIGOCHAETA 35 0 47 19 12 17 24 18 10 10
ORCONECTES SP. 2 0 0 2 0 0 0 0 0 1
PARACHIRONONUS SP. 8 6 5 0 0 19 2 2 5 5

Appendix 7-0 (Continued) 

TENNESSEE RIVER RILE 
521.0 526.3 527.4 528.0 528.5 521.0 526.3 527.4 528.0 528.5 

JUL 1985 OCT 1985 

AJlNICOLA SP. 0 0 0 1 0 0 0 0 0 0 
ASELLUS SP. 0 0 4 20 25 0 0 1 14 10 
BRANCKIURA SOWERSYI 18 145 41 13 26 20 S2 48 0 12 
CARPELOMA SP. 0 0 0 1 0 0 0 0 0 0 
CERACLE! SP. 0 0 0 1 0 0 0 0 0 0 
CHAOBORUS SP. 0 0 0 0 0 4 0 0 0 0 
CHIRONORIDAE 11 65 5 12 13 2 0 5 0 16 
CHIRONOJIUS SP. 16 540 17 0 0 0 0 0 0 0 
COELOTANYPUS SP. 0 0 0 0 0 1 0 0 0 0 
CONCKAPELOPIA SP. 0 2 0 0 0 0 0 0 0 0 
CORBICULA RANILENSIS 674 914 444 479 478 586 631 509 485 444 

t"l CRANGONYX SP. 22 1 17 53 28 23 2 5 6 2 
~ CRYPTOCHIRONORUS SP. 2 8 0 0 0 0 2 0 0 0 
,- CYRNELLUS FRATERNUS 14 2S 4 10 36 44 82 161 296 368 ..... 

DICROTKNDIPES SP. 59 78 61 94 86 2 11 29 0 36 
DROROGORPHUS SP. 2 0 0 0 0 0 0 0 0 0 
DUGESIA TIGRINA 0 0 0 0 0 14 37 142 0 40 
ELLIPTIO CRASSIDENS 4 0 0 1 0 5 2 0 1 0 
EPOICOCLADIUS SP. 0 0 0 0 0 0 0 0 1 0 
ERPOBDELLIDAE 0 1 4 34 0 26 12 4 0 77 
FUSCONAIA EBENA 0 0 0 0 0 0 1 0 0 0 
GAJOfARUS SP. 37 1 1 0 0 59 0 0 0 0 
GLOSSIPHONIIDAE 0 0 0 0 0 1 0 4 0 0 
GLYPTOTENDIPES SP. 2 1 0 0 0 0 8 16 32 S 
GYRAULUS SP. 0 0 0 1 0 0 0 .0 0 0 
HEXAGENIA BILINEATA 0 6 0 0 0 0 0 0 0 0 
HIRUDINEA 6 0 0 0 18 0 0 0 98 0 
NAIDID.!E 0 0 0 4 0 0 0 0 0 0 
OLIGOCHAETA 35 0 47 19 12 17 24 18 10 10 
ORCONECIES SP. 2 0 0 2 0 0 0 0 0 1 
PARACHIRONOKUS SP. 8 6 5 0 0 19 2 2 5 5 



Appendix 7-D (Continued)

TENNESSEE RIVER MILE
521.0 526.3 527.4 528.0 528.5 521.0 5:26.3 527.4 528.0 528.5-- ----- -----

JUL 1985 OCT 1985

PHYSA SP.
PLAGIOLA LINEOLATA
PLANARIIDAE
PLEUROCERA (SYN. OXYTREHA) SP.
PROCLADIUS SP.
QUADRULA POSTULOSA
SIALIS SP.
SPHAERIUN SP.
TUBIFICIDAE

5 0
1 0
0

61
0
0

2 6
1 2
1 1
2 1

14 82

0
0
0
0
0
0
0
0

19

I
0
0
0
0
0
0
0

48

0
0
2
1
0
0
0
0

55

0
0
0

34
0
0
1
0
8

0
1
0
2
0
0
0
0

70

0
0
0
0
0
0
0
0

24

0
0

62
0
0
2
0
0
1

0
0
0
0
0
0
0
0

14

E~.

Appendix 7-D (Continued) 

TENNESSEE RIVER KILE 
521.0 526.3 527.4 528.0 528.5 521.0 526.3 527.4 528.0 528.5 

JUL 1985 OCT 1985 

PHYSA SP. 5 0 0 1 0 0 0 0 0 0 
PLAGIOLA LINEOLATA 1 0 0 0 0 0 1 0 0 0 
PLABARIIDAE 0 0 0 0 2 0 0 0 62 0 
PLEUROCERA (Sm. OXYTREKA) SP. 61 0 0 0 1 34 2 0 0 0 
PROCLADIUS SP. 2 6 0 0 0 0 0 0 0 0 
QUADRULA POSTULOSA 1 2 0 0 0 0 0 0 2 0 
SIALIS SP. 1 1 0 0 0 1 0 0 0 0 
SPHAERIUIf SP. 2 1 0 0 0 0 0 0 0 0 
rUBIFICIDAE 14 82 19 48 55 8 70 24 1 14 
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Appendix 7-E. Benthic Sediment Composition
Autumn 1983 through 1985.

by Weight (Grams), Watts Bar Nuclear Plant, Sumner and

Station Particle Size (mm)*
Season (TRM) Replicate <.063 .063-0.25 0.25-0.5 0.5-2.0 2.0-31 31-63

Summer 1983 521.0

526.3

527.4cY~
13

0.9
0.9
0.7
0.8

0.8
0.8
0.4
0.7

0
0
0.5
0.2

0.2
0.8
1.2
0.7

0
0.5
0.5
0.3

22.9
37.3
12.7
24.3

175.5
130.6
124.8
143.6

4.6
4.6
9.9
6.4

11.0
17.6
32.4
20.3

0
32.0

9.8
13.9

95.3
249.0
109.0
151.1

172.2
102.2
101.2
125.2

14.6
19.9
26.1
20.2

29.7
53.1
22.9
35.3

0.5
39.0
30.4
23.3

746.4
402.9
192.5
447.3

53.9
77.2
77.8
69.6

70.3
67.8
39.9
59.3

78.9
235.8
28.8

114.5

1.0
42.7
54.6
32.8

442.4
428.8
479.0
450.1

310.8
368.0
417.9
365.6

907.3
266.7

1013.5
729.2

521.7
1159.4

780.4
820.5

571.7
660.6
671.0
634.4

0
169.1

0
56.4

0
135.2
426.4
187.2

475.3
450.5
157.1
359.0

273.3
103.6

0
125.6

223.8
0

282.5
168.8

528.0

528.8

Appendix 7-E. Benthic Sediment Composition by Weight (Grams), Watts Bar Nuclear Plant, Summer and 
Autumn 1983 through 1985. 

Station Particle Size ~mml· 
Season (IRK) Replicate <.063 .063-0.25 0.25-0.5 0.5-2.0 2.0-31 31-63 

Summer 1983 521.0 A 0.9 22.9 95.3 746.4 442.4 0 
B 0.9 37.3 249.0 402.9 428.8 ' 169.1 
C 0.1 12.7 109.0 192.5 479.0 0 -
J: 0.8 24.3 151.1 441.3 450.1 56.4 

526.3 A 0.8 175.5 112.2 53.9 310.8 0 
B 0.8 130.6 102.2 77 .2 368.0 135.2 
C 0.4 124.8 101.2 77.8 411.9 426.4 
J: 0.7 143.6 125.2 69.6 365.6 187.2 

t') 527.4 A 0 4.6 14.6 70.3 907.3 415.3 
~ B 0 4.6 19.9 67.8 266.7 450.5 .... C 0.5 9.9 26.1 39.9 1013.5 157.1 

J: 0.2 6.4 20.2 59.3 729.2 359.0 

528.0 A 0.2 11.0 29.7 78.9 521.1 273.3 
B 0.8 17 .6 53.1 235.8 1159.4 103.6 
g 1.2 32.4 22.9 28.8 780.4 0 
J: 0.7 20.3 35.3 114.5 820.5 125.6 

528.8 A 0 0 0.5 1.0 571.7 223.8 
B 0.5 32.0 39.0 42.7 660.6 0 
C 0.5 9.8 30.4 5:4.6 671.0 282.5 
i 0.3 13.9 23.3 32.8 634.4 168.8 



Appendix 7-E (Continued)

Station Particle Size (mn)*

Season (T)H . Replicate <.063 .063-0.25 0.25-0.5 0.5-2.0 2.0-31 31-63

Fall 1983 521.0

526.3

527.4

0.6
0.2
0.1
0.3

1.9
0.9
1.0
1.3

0.3
0.4
04
0.4

0.3
0.2
0.2
0.2

0.5
0.5
0.5
0.5

5.9
3.0
2.7
3.9

155.9
157.2
211.9
175.0

17.9
13.5
24.0
18.5

15.0
10.2
10.9
12.0

11.2
8.5
8.3
9.3

31.5
12.5
20.5
21.5

36.1
51.0

106.0
64.4

59.4
41.1
61.4
54.0

74.8
53.0
56.4
61.4

47.0
31.9
28.2
35.7

248.5
115.2
172.1
178.6

11.9
34.0
51.8
32.6

89.9
65.1
85.0
80.0

201.9
227.4
220.0
216.4

145.4
88.0
89.6

107.7

529.9
528.6
354.4
471.0

293.4
333.6
479.8
368.9

699.7
1068.5
1306.1
1024.8

389.2
364.8
406.6
386.9

934.8
1151.9

956.3
1014.3

0
316.3

0
105.4

0
0

180.1
60.0

140.2
73.5

193.3
135.7

0
0
0
0

0
0

171.2
57.1

13

528.0

528.5

Appendix 7-8 (Continued) 

Station Particle Size {mm2~ 
Season iTRII) Rel!licate <.063 .063-0.25 0.25-0.5 0.5-2.0 2.0-31 31-63 

Fall 1983 521.0 A 0.6 5.9 31.5 248.5 529.9 0 
B 0.2 3.0 12.5 115.2 528.6 316.3· 
g 0.1 2.7 20.5 172.1 354.4 0 
J: 0.3 3.9 21.5 178.6 . 471.0 105.4 

526.3 A 1.9 155.9 36.1 11.9 293.4 0 
B 0.9 157.2 51.0 34.0 333.6 0 
C 1.0 211.9 106.0 51.8 479.8 180.1 
J: 1.3 175.0 64.4 32.6 368.9 60.0 

527.4 A 0.3 17 .9 59.4 89.9 699.7 140.2 
B 0.4 13.5 41.1 65.1 1068.5 73.5 
C o 4 24.0 61.4 85.0 1306.1 193.3 

CO) J: 0.4 18.5 54.0 80.0 1024.8 135.7 
~.) 

~.J 
528.0 A 0.3 15.0 74.8 201.9 389.2 0 

B 0.2 10.2 53.0 227.4 364.8 0 
C 0.2 10.9 56.4 220.0 406.6 0 
x 0.2 12.0 61.4 216.4 386.9 0 

528.5 A 0.5 11.2 47.0 145.4 934.8 0 
B 0.5 8.S 31.9 88.0 1151.9 0 
C 0.5 8.3 28.2 89.6 956.3 171.2 
J: 0.5 9.3 35.7 107.7 1014.3 57.1 



Appendix 7-E (Continued)

Station Particle Size (mm)*
Season (TRK) Replicate <.063 .063-0.25 0.25-0.5 0.5-2.0 2.0-31 31-63

Sumuer 1984 521.0

526.3

527.4

0.6
1.2
0.5
0.8

2.0
0.8
2.0
1.6

0.3
0.2
0.1
0.2

0.2
5.2
0.3
1.9

0.1
41.4

0.1
13.9

6.75
48.36
26.38
27.16

222.81
20.99

278.14
173.95

10.87
1.85
1.51
4.74

2.48
1.85
4.23
2.85

2.25
135.43

0.60
46.09

48.74
83.37
31.29
54.47

76.98
31.37
86.27
64.87

18.78
6.39
1.06
8.74

38.77
6.39

23.07
22.74

17.96
160.16

0.80
59.64

601.99
558.49
328.33
496.27

49.95
67.28
11.54
42.92

380.89
22.01
3.34

135.41

47.22
22.01
91.02
53.42

78.84
275.39

1.57
118.60

437.73
932.22
663.78
677.91

334.69
640.48
349.22
441.46

646.92
706.67
599.66
651.08

649.66
706.67
544.66
633.66

718.47
769.23
657.17
714.96

0
165.8

0
55.28

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

C,P
528.0

528.5

Fall 1984 Samples were lost by the Laboratory.

Appendix 7-E (Continued) 

Station Particle Size ~mm~* 
Season (TRII) Replicate <.063 .063-0.25 0.25-0.5 0.5-2.0 2.0-31 31-63 

Summer 1984 521.0 A 0.6 6.75 48.74 601.99 437.73 0 
8 1.2 48.36 83.37 558.49 932.22 165.8 
~ 0.5 26.38 31.29 328.33 663.78 0 
x 0.8 27.16 54.47 496.27 677.91 55.28 

526.3 A 2.0 222.81 76.98 49.95 334.69 0 
8 0.8 20.99 31.37 67.28 640.48 0 
C 2.0 278.14 86.27 11.54 349.22 0 
x 1.6 173.95 64.87 42.92 441.46 0 

527.4 A 0.3 10.87 18.78 380.89 646.92 0 
8 0.2 1.85 6.39 22.01 706.67 0 
C 0.1 1.51 1.06 3.34 599.66 0 
x 0.2 4.74 

~ 
8.74 135.41 651.08 0 

~J 
~ 528.0 A 0.2 2.48 38.77 47.22 649.66 0 

8 5.2 1.85 6.39 22.01 706.67 0 
~ 0.3 4.23 23.07 91.02 544.66 0 
x 1.9 2.85 22.74 53.42 633.66 0 

528.5 A 0.1 2.25 17.96 78.84 718.47 0 
8 41.4 135.43 160.16 275.39 769.23 0 
C 0.1 0.60 0.80 1. 57 657.17 0 
I 13.9 46.09 59.64 118.60 714.96 0 

Fall 1984 Samples were lost by the Laboratory. 



Appendix 7-E (Continued)

Station Particle Size (mm)*
Season (TMR) Replicate <.063 .063-0.25 0.25-0.5 0.5-2.0 2.0-31 31-63

Sumer 1985 521.0

526.3

527.4

3.9
0.7
0.5
1.7

36.0
2.2

17.2
18.5

0.1
0.4
0.2
0.2

0.1
0.5
0.1
0.2

0.1
0.4
0.2
0.2

99.97
37.48
9.74

49.06

483.11
87.22.

574.08
381.47

3.34
10.80
12.52
8.89

1.58
15.32
1.58
6.16

0.21
10.25
2.46
4.31

68.66
24.75
7.84

33.75

78.13
54.86
91.41
74.80

20.68
86.61
64.95
57.41

12.07
95.46
3.09

36.87

0.25
52.94
7.69

20.29

460.97
182.60
80.95

241.51

34.69
164.32
40.05
79.69

46.82
84.75
86.17
72.58

104.48
340.59

9.89
151.65

0.90
155.26
40.74
65.33

652.71
393.73
395.86
480.77

446.96
627.54
431.69
502.06

264.40
494.03
512.74
423.72

583.64
572.01
375.80
510.48

279.68
309.75
579.14
389.52

0
45.49

0
15.16

0
0

363.70
121.23

0
0
0
0

0
0
0
0

198.14
0
0

66.05

13
528.0

528.5

Appendix 7-B (Continued) 

Station Particle Size (mm)* 
Season (TU) Replicate <.063 .063-0.25 0.25-0.5 0.5-2.0 2.0-31 31-63 

SUlllDer 1985 521.0 A 3.9 99.91 68.66 460.97 652.71 0 
B 0.7 37.48 24.15 182.60 393.13 45.49 
~ 0.5 9.14 1.84 80.95 395.86 0 
x 1.7 49.06 33.75 241.51 480.77 15.16 

526.3 A 36.0 483.11 18.13 34.69 446.96 0 
B 2.2 87.22. 54.86 164.32 627.54 0 
C 17 .2 574.08 91.41 40.05 431.69 363.70 
x 18.5 381.47 74.80 79.69 502.06 121.23 

527.4 A 0.1 3.34 20.68 46.82 264.40 0 
B 0.4 10.80 86.61 84.75 494.03 0 
C 0.2 12.52 64.95 86.17 512.74 0 
][ 0.2 8.89 57.41 12.58 423.72 0 

C) 

lJ 
528.0 A 0.1 1.58 12.07 104.48 583.64 0 ~ 

B 0.5 15.32 95.46 340.59 572.01 0 
C 0.1 1.58 3.09 9.89 375.80 0 
][ 0.2 6.16 36.87 151.65 510.48 0 

528.5 A 0.1 0.21 0.25 0.90 219.68 198.14 
B 0.4 10.25 52.94 155.26 309.75 0 
C 0.2 2.46 7.69 40.74 579.14 0 
][ 0.2 4.31 20.29 65.33 389.52 66.05 



Appendix 7-E (Continued)

Station Particle Size (vm)*
Season MR() Replicate <.063 .063-0.25 0.25-0.5 0.5-2.0 2.0-31 31-63

Fall 1985 521.0 A 0.6 50.73 18.01 146.44 653.40 0
B 0.0 0.05 0.00 1.98 237.28 0
C 0.1 11.26 5.79 53.58 250.62 0
x 0.2 20.68 7.93 67.33 380.43 0

526.3 A 3.0 17.05 47.39 23.04 611.30 0
B 1.4 54.97 8.43 5.44 501.87 0
C 0.1 4.20 1.72 19.47 299.78 0
x 1.5 25.41 19.18 15.98 470.98 0

527.4 A 0.3 6.37 42.49 57.63 878.19 49.69
B 0.1 0.41 2.07 5.52 275.06 248.58
C 0.0 5.86 34.83 45.46 615.35 0
x 0.1 4.21 26.46 36.20 589.53 99.42

528.0 A 0.6 16.48 92.00 416.93 692.63 0
B 0.1 3.78 6.78 19.04 46.88 0
C 1.1 16.84 76.43 307.16 504.54 0
x 0.9 12.37 58.40 247.71 414.68 0

528.5 A 0.1 3.78 6.78 19.04 46.88 0
B 0.2 2.52 4.60 17.61 797.27 0
C 0.2 1.03 1.95 11.95 705.64 144.85
x 0.2 2.44 4.44 16.20 516.60 48.28

13

*Particle description:
.063 mn - silt and clay
.063-.25 nun - very fine sand
.25-0.5 num - fine and medium sand
0.5-2.0 rmn - coarse sand
2.0-31 nun - granule and pebble
31-63 nun - pebble

Appendix 7-£ (Continued) 

Station Particle Size (mm)* 
Season (TRIf) Replicate <.063 .063-0.25 0.25-0.5 0.5-2.0 2.0-31 31-63 

Fall 1985 521.0 A 0.6 50.73 18.01 146.44 653.40 0 
B 0.0 0.05 0.00 1.98 237.28 0 
g 0.1 11.26 5.79 53.58 250.62 0 
x 0.2 20.68 7.93 67.33 380.43 0 

526.3 A 3.0 17.05 47.39 23.04 611-30 0 
B 1.4 54.97 8.43 5.44 501.87 0 
£ 0.1 4.20 1. 72 19.47 299.78 0 
x 1.5 25.41 19.18 15.98 470.98 0 

527.4 A 0.3 6.37 42.49 57.63 878.19 49.69 
B 0.1 0.41 2.07 5.52 275.06 248.58 
g 0.0 5.86 34.83 45.46 615.35 0 
x 0.1 4.21 26.46 36.20 589.53 99.42 

O'l 
l'J 528.0 A 0.6 16.48 92.00 416.93 692.63 0 
'n B 0.1 3.78 6.78 19.04 46.88 0 

£ 1.1 16.84 76.43 307.16 504.54 0 
x 0.9 12.37 58.40 247.71 414.68 0 

528.5 A 0.1 3.78 6.78 19.04 46.88 0 
B 0.2 2.52 4.60 17.61 797.27 0 
C 0.2 1.03 1.95 11.95 705.64 144.85 
x 0.2 2.44 4.44 16.20 516.60 48.28 

*Particle description: 
.063 mm - silt and clay 
.063-.25 mm - very fine sand 
.25-0.5 nan - fine and medium sand 
0.5-2.0 rom - coarse sand 
2.0-31 mm - granule and pebble 
31-63 mm - pebble 
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APPENDIX 7-F 

NUMBERS OF ~CH FRESHWATER MUSSEL SPECIES FOUND 
ALIVE DURING SAMPLING AT EACH STATION VISITED IN 

SUKKER AND FALL 1983. 1984. AND 1985 

626 



Appendix 7-F. Numbers of Each Freshwater Mussel Species Found Alive During Sampling at Each Station

Visited in Summer and Fall 1983. 1984, and 1985.

YEAR = 1983
520.0 520.3 520.6 520.8 BED TOTAL

SUMMER FALL SUMMER FALL SUMMER FALL SUMMER FALL SUMNER FALL

ACTINONAIAS LIGAHENTINA 1 1 0 0 0 0 0 0 1 1

AMBLEMA PLICATA 0 2 0 0 1 3 0 1 1 6

ANODONTA GRANDIS 0 0 0 0 0 0 0 0 0 0

ANODONTA INBECILLIS 0 0 0 0 0 0 0 0 0 0

CYCLONAIAS TUBERCULATA 8 5 5 4 21 14 11 15 45 38

CYPROGENIA STEGARIA 0 0 0 0 1 0 0 0 1 0

DROMUS DROMAS 0 0 0 0 1 0 0 0 1 0

ELLIPTIO CRASSIDENS 163 0 71 145 78 100 102 102 414 347

ELLIPTIO DILATATUS 1 0 0 1 1 0 1 0 3 1

FUSCONAIA NACULATA 0 0 0 0 0 0 1 0 1 0

LAMPSILIS ORBICULATA 0 0 0 1 0O 1 0 0 0 2

LAMPSILIS OVATA 1 0 0 1 1 0 0 0 2 1

LASMIGONA COMPLANATA 0 0 0 0 0 0 0 0 0 0

c• LEPTODEA FRAGILIS 0 0 0 0 0 1 0 1 0 2

• LIGURIA RECTA 1 0 1 1 0 0 1 0 3 1

" NEGALONAIAS GIGANTEA 0 0 0 0 0 0 0 0 0 0

OBLIQUARIA REFLEKA 1 0. 0 0 0 0 0 0 1 0

PLAGIOLA LINEOLATA 2 1 3 2 2 4 8 6 15 13

PLETHOBASUS CYPHYUS 0 0 0 0 0 0 0 0 0 0

PLEUROBENA CORDATUR 17 32 41 13 16 13 16 24 90 82

PLEUROBEMA OVIFOME 0 0 0 0 0 0 0 0 0 0

PLEUROBEMA PLENUM 0 0 0 1 0 0 1 0 1 1

PLEUROBENA RUBRUN 0 0 0 0 0 0 0 0 0 0

POTAKILUS ALATUS 2 1 1 1 3 3 0 0 6 5

PTYCHOBRANCHUS FASCIOLARIS 0 0 0 0 0 0 0 0 0 0

QUADRULA METANEVRA 1 5 0 2 5 1 2 2 8 10

QUADRULA PUSTULOSA 8 6 3 0 6 6 15 10 32 22

TRITOGONIA VERRUCOSA 0 0 0 0 0 0 0 0 0 0

SPECIMEN TOTALS 206 53 125 172 136 146 158 161 625 532

NO. SPECIES 12 8 7 11 12 10 10 8 17 15

Appendix 7-F. Numbers of Each Freshwater KusselSpecies Found Alive During Sampling at Eaeh Station 
Visited in Summer and Fall 1983. 1984. and 1985. 

YEAR = 1983 
520.0 520.3 520.6 520.8 BED TOTAL 

SUJOfER FALL SURKER FALL SUJOfER FALL SUlUfRR FALL SUDER FALL 

ACTINONAIAS LIGAKENrINA 1 1 0 0 0 0 0 0 1 1 
AJlBLEIfA PLICATA 0 2 0 0 1 3 0 1 1 6 
ANODONTA GRANDIS 0 0 0 0 0 0 0 0 0 0 
ANODONTA IKBRCILLIS 0 0 0 0 0 0 0 0 0 0 
CYCLONAIAS TUBERCULATA 8 5 5 4 21 14 11 15 45 38 
CYPROGENIA STEGARIA 0 0 0 0 1 0 0 0 1 0 
DROHUS DROKAS 0 0 0 0 1 0 0 0 1 0 
ELLIPTIO CRASSIDENS 163 0 71 145 78 100 102 102 414 347 
ELLIPTIO DILAIATUS 1 0 0 1 1 0 1 0 3 1 
FUSCONAIA KACULATA 0 0 0 0 0 0 1 0 1 0 
LAKPSILIS ORBICULATA 0 0 0 1 O· 1 0 0 0 2 
LAKPSILIS OVAIl 1 0 0 1 1 0 0 0 2 1 
LASKIGONA COKPLANATA 0 0 0 0 0 0 0 0 0 0 

Cl LEPTODEA FRAGILIS 0 0 0 0 0 1 0 1 0 2 
/'" LIGUKIA RECTA 1 0 1 1 0 0 1 0 3 1 
...J KlGALOHAIAS GIGANtEA 0 0 0 0 0 0 0 0 0 0 

OBLIQUARIA REFLEIA 1 o· 0 0 0 0 0 0 1 0 
PLAGIOLA LINROLATA 2 1 3 2 2 4 8 6 15 13 
PLETHOBASUS CYPHYUS 0 0 0 0 0 0 0 0 0 0 
PLEUROBEKA CORDATUK 17 32 41 13 16 13 16 24 90 82 
PLEUROBEKA OVIFORKE 0 0 0 0 0 0 0 0 0 0 
PLEUROBEKA PLENUK 0 0 0 1 0 0 1 0 1 1 
PLEUROBEKA RUBRUH 0 0 0 0 0 0 0 0 0 0 
POTAKILUS ALATUS 2 1 1 1 3 3 0 0 6 5 
PTYCHOBRANCHUS FASCIOLARIS 0 0 0 0 0 0 0 0 0 0 
QUADRULA KETANEVRA 1 5 0 2 5 1 2 2 8 10 
QUADRULA PUSTULOSA 8 6 3 0 6 6 15 10 32 22 
TRITOGONIA VERRUCOSA 0 0 0 0 0 0 0 0 0 0 

SPECIKEN TOTALS 206 53 125 172 136 146 158 161 625 532 
NO. SPECIES 12 8 7 11 12 10 10 8 17 15 



Appendix 7-F (Continued)

YEAR = 1983
526.0 526.3 526.5 526.8 BED TOTAL

SUM•ER FALL SUMNER FALL SUMMER FALL SUMNER FALL SUMMER FALL

ACTINONAIAS LIGAMENTINA 0 0 1 0 0 0 0 0 1 0
ARBLEMA PLICATA 0 6 5 6 5 10 5 2 15 24
ANODONTA GRANDIS 4 4 1 0 3 1 6 3 14 8
ANODONTA IMBECILLIS 0 0 0 0 0 0 0 0 0 0
CYCLONAIAS TUBERCULATA 3 1 7 8 4 5 4 0 18 14
CYPROGENIA STEGARIA 0 0 0 0 0 0 0 0 0 0
DROMUS DROMAS 0 0 0 0 0 0 0 0 0 0
ELLIPTIO CRASSIDENS 21 21 65 52 12 26 34 72 132 171
ELLIPTIO DILATATUS 0 1 0 0 0 0 0 0 0 1
FUSCONAIA MACULATA 0 0 0 0 0 0 0 0 0 0
L.&PSILIS ORBICULATA 0 0 1 0 0 0 0 0 1 0
LAMPSILIS OVATA 0 0 0 0 0 0 0 0 0 0
LASMIGONA COMPLANATA 0 0 0 0 0 0 0 0 0 0
LEPTODEA FRAGILIS 1 0 0 0 0 0 0 0 1 0

¢ LIGURIA RECTA 0 0 0 1 0 0 1 0 1 1
S EGALONAIAS GIGANTEA 0 0 1 1 1 0 0 0 2 1

OBLIQUARIA REFLEXA 0 1 4 1 6 2 2 2 12 6
PLAGIOLA LINEOLATA 1 1 4 1 2 0 1 3 8 5
PLETHOBASUS CYP MUS 0 2 0 0 0 0 0 0 0 2

PLEUROBEA CORDATUR 17 9 82 24 7 22 3 2 109 57

PLEUROBEMA OVIFORME 0 0 0 0 0 0 0 0 0 0
PLEUROBEMA PLENUM 0 0 0 0 0 0 0 0 0 0

PLEUROBEMA RUBRUM 0 0 0 0 0 0 0 0 0 0
POTANILUS ALATUS 3 7 0 0 1 6 3 7 7 20
PTYCHOBRANCHUS FASCIOLARIS 0 0 0 0 0 0 0 0 0 0
QUADRULA KETANEVRA 2 1 0 2 2 0 0 0 4 3

QUADRULA PUSTULOSA 4 4 22 8 14 6 5 0 45 18
TRITOGONIA VERRUCOSA 2 7 1 0 0 2 2 3 5 12

SPECIMEN TOTALS 58 65 194 104 57 80 66 94 375 343
NO. SPECIES 10 13 12 10 11 9 11 8 16 15

Appendix 7-F (Continued) 

YEAR ., 1983 
526.0 526.3 526.5 526.8 BED TOTAL 

SUJUlER FALL StOOI!R FALL SUJfKER FALL SUJUIER FALL SUlDfER FALL 

ACTINONAIAS LIGAKENTINA 0 0 1 0 0 0 0 0 1 0 
AIfB.LKJIA PLICATA 0 6 5 6 5 10 5 2 15 24 
ANODONTA GRANDIS 4 4 1 0 3 1 6 3 14 8 
ANODONIA IIIBECILLIS 0 0 0 0 0 0 0 0 0 0 
CYCLONAIAS TUBERCULAT! 3 1 7 8 4 5 4 0 18 14 
CIPROGENIA STEGARIA 0 0 0 0 0 0 0 0 0 0 
DROIlUS DROBS 0 0 0 0 0 0 0 0 0 0 
!LLIPTIO CRASSIDENS 21 21 65 52 12 26 34 72 132 171 
ELLIPTIO DILATATUS 0 1 0 0 0 0 0 0 0 1 
FUSCOIAIA KlCULATA 0 0 0 0 0 0 0 0 0 0 
LAKPSILIS ORBICULATA 0 0 1 0 0 0 0 0 1 0 
LAKPSILIS OVATA 0 0 0 0 0 0 0 0 0 0 
LASKIGONA COKPLANATA 0 0 0 0 0 0 0 0 0 0 
LEPIODEA FRAGILIS 1 0 0 0 0 0 0 0 1 0 

C'l LIGUJlI! RECTA 0 0 0 1 0 0 1 0 1 1 l\J 
~ KEGALONAIAS GIGANTEA 0 0 1 1 1 0 0 0 2 1 

OBLIQUARIA REFLEXA 0 1 4 1 6 2 2 2 12 6 
PLAGIOLA LINEOLAT! 1 1 4 1 2 0 1 3 8 5 
PLEIHOBASUS CYPHYUS 0 2 0 0 0 0 0 0 0 2 
PLEUROBEKA CORDAruK 17 9 82 24 7 22 3 2 109 57 
PLEUROBEKA OVIFORBE 0 0 0 0 0 0 0 0 0 0 
PLEUROBEKA PLENUM 0 0 0 0 0 0 0 0 0 0 
PLEUROBEKA RUBRUK 0 0 0 0 0 0 0 0 0 0 
POTAKILUS ALATUS 3 7 0 0 1 6 3 7 7 20 
PTYCHOBRANCHUS FASCIOLARIS 0 0 0 0 0 0 0 0 0 0 
QUADRULA KETANEVRA 2 1 0 2 2 0 0 0 4 3 
QUADRULA PUSTULOSA 4 4 22 8 14 6 5 0 45 18 
TRITOGONIA VERRUCOSA 2 7 1 0 0 2 2 3 5 12 

SPECIKEN TOTALS 58 65 194 104 57 80 66 94 375 343 
NO. SP!CIES 10 13 12 10 11 9 11 8 16 15 



Appendix 7-F (Continued)

YEAR - 1983
528.2 528.5 528.8 528.9 BED TOTAL GRAND

SUMMER FALL SUMMER FALL SUMMER FALL SUMNER FALL SUMMER FALL TOTAL

ACTINONAIAS LIGAMENTINA 0 0 1 0 0 0 0 1 1 1 5
AMBLEI APLICATA 0 0 1 1 1 0 0 2 2 3 51
ANODONTA GRANDIS 0 0 0 1 1 1 3 0 4 2 28
ANODONTA IMBECILLIS 0 0 0 0 0 0 0 0 0 0 0
CYCLONAIAS TUBERCULATA 5 1 8 4 8 4 4 9 25 18 158
CYPROGENIA STEGARIA 0 1 0 0 1 0 0 0 1 1 3

DROMUS DROMAS 0 0 0 0 0 0 0 0 0 0 1
ELLIPTIO CRASSIDENS 53 54 43 108 69 91 43 65 208 318 1590
ELLIPTIO DILATATUS 0 0 0 0 0 0 1 0 1 0 6
FUSCONAIA NACULATA 0 0 0 0 1 0 0 0 1 0 2
LAKPSILIS ORBICuLATA 0 1 1 1 1 1 0 2 2 5 10

LANPSILIS OvATA 0 0 0 0 1 0 0 0 1 0 4
LASMIGONA COMPLANATA 0 0 0 0 0 0 0 0 0 0 0

LEPTODEA FRAGILIS 0 0 0 0 0 0 0 1 0 1 4
• LIGUNIA RECTA 0 0 1 0 1 1 0 0 2 1 9

MEGALONAIAS GIGANTEA 0 0 0 0 0 0 0 0 0 0 3
OBLIQUARIA REFLEXA 0 0 1 0 0 0 0 0 1 0 20

PLAGIOLA LINEOLATA 0 1 1 7 0 0 0 3 1 11 53
PLETHOBASUS CYPHYUS 0 0 0 0 0 0 0 0 0 0 2
PLEUROBEMA CORDATUM 12 8 18 51 20 46 15 31 65 136 539
PLEUROBEMA OVIFORKE 0 0 0 0 0 0 0 0 0 0 0
PLEUROBENA PLENUM 0 0 0 0 0 0 0 0 0 0 2

PLEUROBEKNA RUBRUM 0 0 0 0 0 0 0 0 0 0 0

POTANILUS ALATUS 0 1 0 1 1 1 0 1 1 4 43
PTYCHOBRANCHUS FASCIOLARIS 0 0 0 0 0 0 0 0 0 0 0

QUADRULANETANEVRA 1 2 1 5 0 1 0 3 2 11 38
QUADRULA PUSTULOSA 6 12 5 7 9 1 2 15 22 35 174
TRITOGONIA VERRUCOSA 0 0 0 0 1 0 0 0 1 0 18

SPECIMEN TOTALS 77 81 81 186 115 147 68 133 341 547 2763
NO. SPECIES 5 9 11 10 13 9 6 11 18 14 23

Appendix 7-F (Continued) 

YEAR", 1983 
528.2 528.5 528.8 528.9 BED TOTAL GRAND 

S100IER FALL SUJUIER FALL SUJDIER FALL SlOOIER FALL SUDER FALL TOTAL 

ACTINONAIAS LIGAftENTINA 0 0 1 0 0 0 0 1 1 1 5 
AllBLEIlA PLICATA 0 0 1 1 1 0 0 2 2 3 51 
ANODONIA GRANDIS 0 0 0 1 1 1 3 0 4 2 28 
ANODONIA IKBECILLIS 0 0 0 0 0 0 0 0 0 0 0 
CYCLONAIAS TUBERCULATA 5 1 8 4 8 4 4 9 2S 18 158 
CYPROGENIA STEGAIIA 0 1 0 0 1 0 0 0 1 1 3 
DROJIUS DROnS 0 0 0 0 0 0 0 0 0 0 1 
ELLIPTIO CRASSIDENS 53 54 43 108 69 91 43 65 208 318 1590 
ELLIPTIO DILATATUS 0 0 0 0 0 0 1 0 1 0 6 
FUSCONAIA KACOLATA 0 0 0 0 1 0 0 0 1 0 2 
LARPSILIS ORBICULATA 0 1 1 1 1 1 0 2 2 5 10 
LAKPSILIS OVATA 0 0 0 0 1 0 0 0 1 0 4 
LASMlGONA COKPLANATA 0 0 0 0 0 0 0 0 0 0 0 
LEPTODEA FRAGILIS 0 0 0 0 0 0 0 1 0 1 4 m LlGUKIA RECTA 0 0 1 0 1 1 0 0 2 1 9 

~-l 
(.) MEGALONAIAS GIGANIEA 0 0 0 0 0 0 0 0 0 0 3 

OBLIQUARIA REFLEXA 0 0 1 0 0 0 0 0 1 0 20 
PLAGIOLA LINEOLATA 0 1 1 7 0 0 0 3 1 11 53 
PLETHOBASUS CYPHYUS 0 0 0 0 0 0 0 0 0 0 2 
PLEUROBEKA CORDATUK 12 8 18 51 20 46 15 31 65 136 539 
PLEUROBEKA OVIFORKE 0 0 0 0 0 0 0 0 0 0 0 
PLEUROBEKA PLENUM 0 0 0 0 0 0 0 0 0 0 2 
PLEUROBEKA RUBRUK 0 0 0 0 0 0 0 0 0 0 0 
POTAftILUS ALATUS 0 1 0 1 1 1 0 1 1 4 43 
PIYCHOBRANCHUS FASCIOLARIS 0 0 0 0 0 0 0 0 0 0 0 
QUADRULA IIETANEVRA 1 2 1 5 0 1 0 3 2 11 38 
QUADRULA PUSTULOSA 6 12 5 7 9 1 2 15 22 35 174 
TRITOGONIA VERRUCOSA 0 0 0 0 1 0 0 O· 1 0 18 

SPECIMEN TOTALS 77 81 81 186 115 147 68 133 341 547 2763 
NO. SPECIES 5 9 11 10 13 9 6 11 18 14 23 



Appendix 7-F (Continued)

YEAR = 1984

520.0 520.3 520.6 520.8 BED TOTAL
SUMNER FALL SUMNER FALL SUMNER FALL SUMNER FALL SUMNER FALL

ACTINONAIAS LIGAMENTINA 0 0 0 0 0 0 0 0 0 0
AMBLENA PLICATA 0 0 0 1 4 0 0 1 4 2
ANODONTA GRANDIS 0 0 0 0 0 0 0 0 0 0
ANODONTA IIBECILLIS 0 0 0 0 0 1 0 0 0 1
CYCLONAIAS TUBERCULATA 0 2 4 11 33 20 25 10 62 43
CYPROGENIA STEGARIA 0 0 0 0 0 1 0 0 0 1
DRONUS DROMAS 0 0 0 0 0 0 0 0 0 0
ELLIPTIO CRASSIDENS 110 128 63 58 15 92 44 102 232 380
ELLIPTIO DILATATUS 0 0 0 1 0 0 0 0 o 1
FUSCONAIA MACULATA 0 0 0 0 0 0 0 0 0 0
LAMPSILIS ORBICULATA 0 0 1 0 0 0 0 0 1 0
LAMPSILIS OVATA 1 0 0 0 0 0 0 0 1 0
LASHIGONA CONPLANATA 0 0 0 0 0 0 0 0 0 0
LEPTODEA FRAGILIS 0 0 0 0 0 0 0 0 0 0

0 LIGUIRIA RECTA 2 0 0 0 0 1 0 2 2 3
NEGALONAIAS GIGANTEA 0 0 0 0 0 0 0 0 0 0
OBLIQUARIA REFLEX& 0 0 0 0 1 0 0 0 1 0
PLAGIOLA LINEOLATA 1 0 2 1 7 6 3 3 13 10
PLETHOBASUS CYPHYUS 0 0 0 0 0 0 0 0 0 0
PLEUROBENA CORDATIM 33 12 27 13 24 25 23 20 107 70

PLEUROBEKA OVIFORNE 0 0 0 0 0 0 0 0 0 0
PLEUROBENA PLENUM 0 0 0 0 2 0 0 0 2 0

PLEUROBENA RUBRIM 0 0 0 0 0 0 0 0 0 0
POTAhILUS ALATUS 0 1 2 0 3 2 2 4 7 7
pTYCHOBRANCHUS FASCIOLARIS 0 0 0 0 1 0 0 0 1 0
QUADRULA NETANEVRA 0 0 2 4 2 1 2 3 6 8
QUADRULA PUSTULOSA 4 3 0 7 13 7 10 9 27 26
TRITOGONIA VERRUCOSA 0 0 0 0 1 0 0 0 1 0

SPECIMEN TOTALS 151 146 101 96 106 156 109 154 467 552
NO. SPECIES 6 5 7 8 12 10 7 9 15 12

Appendix 7-F (Continued) 

YEAR = 1984 
520.0 520.3 520.6 520.8 BED TOTAL 

SUlmER FALL SU""ER FALL SUlUfER FALL SUIDIER FALL SUDER FALL 

ACTINONAIAS LIGAftENTlNA 0 0 0 0 0 0 0 0 0 0 
AllBLDA PLICATA 0 0 0 1 4 0 0 1 4 2 
ANODONTA GRANnIS 0 0 0 0 0 0 0 0 0 0 
ANODONTA IRB!CILLIS 0 0 0 0 0 1 0 0 0 1 
CYCLONAIAS TUBERCULATA 0 2 4 11 33 20 25 10 62 43 
CYPROGENIA STEGARIA 0 0 0 0 0 1 0 0 0 1 
DROKOS DROBS 0 0 0 0 0 0 0 0 0 0 
ELLIPTIO CRASSIDENS 110 128 63 58 15 92 44 102 232 380 
ELLIPTIO DILATATUS 0 0 0 1 0 0 0 0 0 1 
FUSCORAIA BCULATA 0 0 0 0 0 0 0 0 0 0 
LARPSILIS ORBICULArA 0 0 1 0 0 0 0 0 1 0 
LARPSILIS OVATA 1 0 0 0 0 0 0 0 1 0 

C'l LASRIGONA CORPLANATA 0 0 0 0 0 0 0 0 0 0 
\ LEPTODEA FRAGILIS 0 0 0 0 0 0 0 0 0 0 
0 LIGURIA UCTA 2 0 0 0 0 1 0 2 2 3 

REGALONAIAS GIGANTEA 0 0 0 0 0 0 0 0 0 0 
OBLIQUARIA UFLEIA 0 0 0 0 1 0 0 0 1 0 
PLAGIOLA LINEOLATA 1 0 2 1 7 6 3 3 13 10 
PLETHOB!SUS CYPHYUS 0 0 0 0 0 0 0 0 0 0 
PLEUROBIKA CORD!TUR 33 12 27 13 24 25 23 20 107 70 
PLEUROBIKA OVIFORKE 0 0 0 0 0 0 0 0 0 0 
PL!UROBEKA PLENUR 0 0 0 0 2 0 0 0 2 0 
PLEUROBEKA RUBRUK 0 0 0 0 0 0 0 0 0 0 
POTARILUS ALATUS 0 1 2 0 3 2 2 4 7 7 
PTYCHOBRANCHUS FASCIOLARIS 0 0 0 0 1 0 0 0 1 0 
QUADRULA RETANEVRA 0 0 2 4 2 1 2 3 6 8 
QUADRULA PUSTULOSA 4 3 0 7 13 7 10 9 27 26 
TRITOGONI! VERRUCOSA 0 0 0 0 1 0 0 0 1 0 

SPECIR!N TOTALS 151 146 101 96 106 156 109 154 467 552 
NO. SPECIES 6 5 7 8 12 10 7 9 15 12 



Appendix 7-F (Continued)

YEAR = 1984

526.0 526.3 526.5 526.8 BED TOTAL
SUMMER FALL SULIMMER FALL SUMMER FALL SUMMER FALL SUMMER FALL

ACTINONAIAS LIGANENTINA 0 0 0 0 0 0 0 0 0 0
AMBLENA PLICATA 4 1 1 1 7 0 0 2 12 4
ANODONTA GRANDIS 1 2 2 0 2 0 0 1 5 3
ANODONTA IMBECILLIS 0 0 0 1 0 0 0 0 0 1
CYCLONAIAS TUBERCULATA 0 1 0 3 2 1 0 0 2 5
CYPROGENIA STEGARIA 0 0 0 0 0 0 0 0 0 0
DROMUS DRONAS 0 0 0 0 0 0 0 0 0 0
ELLIPTIO CRASSIDENS 9 41 33 60 21 36 18 67 81 204
ELLIPTIO DILATATUS 0 0 0 0 0 0 0 0 0 0
FUSCONAIA MACULATA 0 0 0 0 0 0 0 0 0 0
LANPSILIS ORBICULATA 1 0 1 0 0 1 0 0 2 1
LANPSILIS OVATA 0 0 0 0 0 1 0 0 0 1
LASMIGONA COMPLANATA 0 0 0 0 0 0 0 0 0 0
LEPTODEA FRAGILIS 0 0 1 1 0 0 2 1 3 2
LIGUNIA RECTA 0 0 0 0 0 0 0 0 0 0
MEGALONAIAS GIGANTEA 0 0 0 1 0 0 0 0 0 1
OBLIQUARIA REFLEXA 1 0 0 1 5 1 1 0 7 2
PLAGIOLA LINEOLATA 2 2 1 2 0 0 1 4 4 8
PLETHOBASUS CYPHYUS 0 0 0 0 0 0 0 0 0 0
PLEUROBEMA CORDATUN 4 3 7 27 1 0 0 1 12 31

PLEUROBERA OVIFORME 0 0 0 0 0 0 0 0 0 0
PLEUROBEKA PLENUM 0 0 0 0 0 0 0 0 0 0
PLEUROBENA RUBRUN 0 0 0 0 0 0 0 0 0 0
POTANILUS ALATUS 2 4 1 0 0 2 6 8 9 14
PTYCHOBRANCHUS FASCIOLARIS 0 0 0 0 0 0 0 0 0 0
QUADRULA METANEVRA 0 0 0 0 1 0 0 0 1 0

QUADRULA PUSTULOSA 8 0 2 7 6 1 4 1 20 9
TRITOGONIA VERRUCOSA 3 2 0 0 0 1 0 0 3 3

SPECIMEN TOTALS 35 56 49 104 45 44 32 85 161 289
NO. SPECIES 10 8 9 10 8 8 6 8 13 15

Appendix 7-F (Continued) 

YEAR = 1984 
526.0 526.3 526.5 526.8 BED TOTAL 

StOOIER FALL SUMER FALL StOOIER FALL SUDER FALL SUDER FALL 

ACTINONAIAS'LIGAKENTINA 0 0 0 0 0 0 0 0 0 0 
AllBLEIIA PLlCATA 4 1 1 1 7 0 0 2 12 4 
ANODONTA GRAND~S 1 2 2 0 2 0' 0 1 5 3 
ANODONTA IKBECILLIS 0 0 0 1 0 0 0 0 0 1 
CYCLONAIAS TUBERCULATA 0 1 0 3 2 1 0 0 2 5 
CYPROGENIA STEGARIA 0 0 0 0 0 0 0 0 0 0 
DROIlUS DROKAS 0 0 0 0 0 0 0 0 0 0 
ELLIPTIO CRASSIDENS 9 41 33 60 21 36 18 67 81 204 
ELLIPTIO DlLATATUS 0 0 0 0 0 0 0 0 0 0 
FUSCONAIA IlACULATA 0 0 0 0 0 0 0 0 0 0 
LAKPSILIS ORBICULATA 1 0 1 0 0 1 0 0 2 1 
LAllPSILIS OVATA 0 0 0 0 0 1 0 0 0 1 
LASRIGONA COKPLANATA 0 0 0 0 0 0 0 0 0 0 

C'l LEPTODEA FRAGILIS 0 0 1 1 0 0 2 1 3 2 .. LIGURIA RECTA 0 0 0 0 0 0 0 0 0 0 
~ 

REGALONAIAS GIGANTE! 0 0 0 1 0 0 0 0 0 1 
OBLIQUARIA RBFLEXA 1 0 0 1 5 1 1 0 7 2 
PLAGIOLA LINEOLATA 2 2 1 2 0 0 1 4 4 8 
PLETHOBASUS CYPHYUS 0 0 0 0 0 0 0 0 0 0 
PLEUROBEIIA CORDATUR 4 3 7 27 1 0 0 1 12 31 
PLEUROBEIIA OVIFORME 0 0 0 0 0 0 0 0 0 0 
PLEUROBEIIA PLENUM 0 0 0 0 0 0 0 0 0 0 
PLEUROBEKA RUB RUM 0 0 0 0 0 0 0 0 0 0 
POTAKILUS ALATUS 2 4 1 0 0 2 6 8 9 14 
PTYCHOBRANCHUS FASCIOLARIS 0 0 0 0 0 0 0 0 0 0 
QUADRULA RETANEVRA 0 0 0 0 1 0 0 0 1 0 
QUADRULA PUSTULOSA 8 0 2 7 6 1 4 1 20 9 
TRITOGONIA VERRUCOSA 3 2 0 0 0 1 0 0 3 3 

SPECIKEN TOTALS 35 56 49 104 45 44 32 85 161 289 
NO. SPECIES 10 8 9 10 8 8 6 8 13 15 



Appendix 7-F (Continued)

YEAR,= 1984
528.2 528.5 528.8 528.9 BED TOTAL GRAND

SUMNER FALL SUMNER FALL SUMMER FALL SUMNMER FALL SUMNER FALL TOTAL

ACTINONAIAS LIGAMENTINA 1 0 1 0 0 0 0 0 2 0 2

AMBLEMA PLICATA 1 2 1 0 1 2 0 1 3 5 30

ANODONTA GRANDIS 0 0 0 0 0 0 0 1 0 1 9

ANODONTA IMBECILLIS 0 0 0 0 0 0 0 0 0 0 2

CYCLONAIAS TUBERCULATA 0 1 3 0 6 11 0 2 9 14 135

CYPROGENIA STEGARIA 0 0 0 0 0 0 0 0 0 0 1

DRONUS DROXAS 0 0 0 0 0 0 0 0 0 0 0

ELLIPTIO CRASSIDENS 11 18 88 31 195 200 172 151 466 400 1763

ELLIPTIO DILATATUS 1 0 0 0 0 0 0 0 1 0 2

FUSCONAIA MACULATA 0 0 0 0 0 0 0 0 0 0 0

LARPSILIS ORBICULATA 0 0 0 0 2 1 1 0 3 1 8

LARIPSILIS OVATA 0 0 0 3 0 0 0 0 0 3 5

LASNIGONA CONPLANATA 0 0 0 0 0 0 0 0 0 0 0

c. LEPTODEA FRAGILIS 0 0 1 0 0 0 0 0 1 0 6

LIGUNIA RECTA 0 0 0 5 2 1 0 1 2 7 14

NEGALONAIAS GIGANTEA 0 0 0 0 0 0 0 0 0 0 1

OBLIQUARIA REFLEXA 0 0 0 0 0 0 0 1 0 1 11

PL&GIOLA LINEOLATA 1 1 4 1 2 4 0 1 7 7 49

PLETHOBASUS CYPHYUS 0 0 0 0 0 0 0 0 0 0 0

PLEUROBERA CORDATUM 3 3 18 12 55 25 25 15 101 55 376

PLEUROBENA OVIFORKE 0 0 0 0 0 0 2 0 2 0 2

PLEUROBEWA PLENUM 0 0 0 0 0 0 0 0 0 0 2

PLEUROBEJA RUIBRUW 0 -0 0 0 0 0 0 0 0 0 0

POTAMILUS ALATUS 0 3 1 4 1 1 0 0 2 8 47

PTYCHOBRANCHUS FASCIOLARIS 0 0 0 0 0 0 0 0 0 0 1

QUADRULA NETANEVRA 0 1 2 0 2 4 0 0 4 5 24

QUADRULA PUSTULOSA 5 1 13 0 9 10 11 7 38 18 138

TRITOGONIA VERRUCOSA 0 1 1 1 0 0 0 0 1 2 10

SPECIMEN TOTALS 23 31 133 57 275 259 211 180 642 527 2638

NO. SPECIES 7 9 11 7 10 10 5 9 15 14 23

Appendi:r 7-F (Continued) 

YEAR.:: 1984 
528.2 528.5 528.8 528.9 BED tOtAL GRAND 

SUJUIER PALL SUDER PALL SUDER PALL SUMKER FALL StnmER PALL tOTAL 

ACTINOHAIAS iIGAftENTlHA 1 0 1 0 0 0 0 0 2 0 2 
AKBLEKA PLlCATA 1 2 1 0 1 2 0 1 3 5 30 
ANODONTA GRANDIS 0 0 0 0 0 0 0 1 0 1 9 
ANODONTA IKBECILLIS 0 0 0 0 0 0 .0 0 0 0 2 
CYCLONAIAS TUBERCULATA 0 1 3 0 6 11 0 2 9 14 135 
CYPROGENIA STEGARIA 0 0 o· 0 0 0 0 0 0 0 1 
DROJftJS DROJIAS 0 0 0 0 0 0 0 0 0 0 0 
ELLIPTIO CIASSIDENS 11 18 88 31 195 200 112 151 466 400 1763 
BLLIPTIO DlLATATOS 1 0 0 0 0 0 0 0 1 0 2 
PUSCOIAI! JlACOLATA 0 0 0 0 0 0 0 0 0 0 0 
LAKPSILIS ORBICULAtA 0 0 0 0 2 1 1 0 3 1 8 
LAlIPSILIS OVA'lA 0 0 0 3 0 0 0 0 0 3 5 
LASMIGONA COMPLANATA 0 0 0 0 0 0 0 0 0 0 0 

(j) LEPTODBA FlAG ILlS 0 0 1 0 0 0 0 0 1 0 6 c. 
l'J LIGUIII! RECTA 0 0 0 5 2 1 0 1 2 7 14 

ftEGALONAIAS GIGAN'IBA 0 0 0 0 0 0 0 0 0 0 1 
OBLIQUARIA REPLEXA 0 0 0 0 0 0 0 1 0 1 11 
PLAGIOLA LINROLA'll 1 1 4 1 2 4 0 1 7 7 49 
PLEtHOBASUS CYPHYUS 0 0 0 0 0 0 0 0 0 0 0 
PLEUROBEJU. CORDATUII 3 3 18 12 5S 25 25 15 101 S5 376 
PLEUROBEKA OVIPORK! 0 0 0 0 0 0 2 0 2 0 2 
PLEUROBEKA PLENUM 0 0 0 0 0 0 0 0 0 0 2 
PLEUROBEKA RUBRUM 0 ·0 0 0 0 0 0 0 0 0 0 
POTAKILUS ALATUS 0 3 1 4 1 1 0 0 2 8 47 
PTYCHOBRANCHUS P!SCIOLARIS 0 0 0 0 0 0 0 0 0 0 1 
QUADRULA ftEtANEVRA 0 1 2 0 2 4 0 0 4 5 24 
QUADRULA PUSTUtoSA 5 1 13 0 9 10 11 7 38 18 138 
TRITOGONIA VERRUCOSA 0 1 1 1 0 0 0 0 1 2 10 

SP£CIJIEN TOTALS 23 31 133 57 275 259 211 180 642 527 2638 
NO. SPECIES 7 9 11 7 10 10 5 9 15 14 23 



Appendix 7-F (Continued)

YEAR - 1985
520.0 520.3 520.6 520.8 BED TOTAL

SUMMER FALL SUMMER FALL SUMMER FALL SUMNER FALL SUMMER FALL

ACTINONAIAS LIGANENTINA 0 2 0 0 0 2 1 0 1 4
AMBLENAPLICATA 0 1 0 1 0 1 0 0 0 3
ANODONTA GRANDIS 0 0 0 0 0 0 0 0 0 0
ANODONTA INBECILLIS 0 0 0 0 0 0 0 0 0 0
CYCLONAIAS TUBERCULATA 3 3 1 7 17 6 13 24 34 40
CYPROGENIA STEGARIA 0 0 0 0 1 0 0 0 1 0
DRONUS DRONAS 0 0 0 0 0 0 0 0 0 0
ELLIPTIO CRASSIDENS 39 79 41 128 35 73 88 47 203 327
ELLIPTIO DILATATUS 0 0 0 0 0 1 0 0 0 1
FUSCONAIANACULATA 0 0 0 0 0 0 0 0 0 0
LAMPSILIS ORBICULATA 0 0 0 1 0 1 0 0 0 2
LAMPSILIS OVATA 1 0 0 0 0 0 0 0 1 0
LASMIGONA COMPLANATA 0 0 0 0 0 0 0 0 0 0
LEPTODEA FRAGILIS 0 0 0 0 0 0 0 0 0 0
LIGURIA RECTA 0 0 0 1 0 2 0 1 0 4
NEGALONAIAS GIGANTEA 0 0 0 1 0 0 0 1 0 2
OBLIQUARIA REFLEXA 0 1 0 0 0 0 0 0 0 1
PLAGIOLA LINEOLATA 0 2 0 0 3 0 1 1 4 3
PLETHOBASUS CYPHYUS 0 0 0 0 0 0 0 0 0 0
PLEUROBENA CORDATUM 1 22 13 17 5 10 17 18 36 67
PLEUROBEMA OVIFORNE 0 1 0 0 0 0 0 0 0 1
PLEUROBEHA PLENUM 0 0 0 0 0 0 0 0 0 0
PLEUROBEHA RUBRUM 0 0 0 1 0 0 0 0 0 1
POTAMILUS ALATUS 0 1 0 1 0 5 3 5 3 12
PTYCHOBRANCHUS FASCIOLARIS 0 0 0 0 0 0 0 0 0 0
QUADRULAMETANEVRA 1 0 1 0 2 1 2 4 6 5
QUADRULA PUSTULOSA 0 2 0 7 1 1 6 9 7 19

TRITOGONIA VERRUCOSA 0 0 0 0 0 0 0 1 0 1
SPECIMEN TOTALS 45 114 56 165 64 103 131 ill 296 493
NO. SPECIES 5 10 4 10 7 11 8 10 10 17

Appendix 7-F (Continued) 

YEAR =0 1985 
520.0 520.3 520.6 520.8 BED TOTAL 

SUlUIER FALL SUJUIER FALL SUIIIIER FALL StOOIER FALL SUllllER FALL 

ACTINONAIAS LIGAMENT INA 0 2 0 0 0 2 1 0 1 4 
AllBLEIIA PLICATA 0 1 0 1 0 1 0 0 0 3 
ANODONTA GRANDIS 0 0 0 0 0 0 0 0 0 0 
ANODONTA IKBECILLIS 0 0 0 0 0 0 0 0 0 0 
CYCLONAIAS TUBERCULATA 3 3 1 7 17 6 13 24 34 40 
CfPROGENIA STEGARIA 0 0 0 0 1 0 0 0 1 0 
DROKOS DROMS 0 0 0 0 0 0 0 0 0 0 
ELLIPTIO CRASSIDENS 39 79 41 128 35 73 88 47 203 327 
ELLIPTIO DILATATUS 0 0 0 0 0 1 0 0 ·0 1 
FUSCONAIA KACOLATA 0 0 0 0 0 0 0 0 0 0 
LAKPSILIS ORBICULATA 0 0 0 1 0 1 0 0 0 2 
LAKPSILIS OVATA 1 0 0 0 0 0 0 0 1 0 
LlSKIGONA COKPLANATA 0 0 0 0 0 0 0 0 0 0 
LEPTODEA FRAGILIS 0 0 0 0 0 0 0 0 0 0 

C') LIGUKIA RECTA 0 0 0 1 0 2 0 1 0 4 
c. KEGALONAIAS GIGANTE! 0 0 0 1 0 0 0 1 0 2 
~ 

OBLIQUARIA REFLEXA 0 1 0 0 0 0 0 0 0 1 
PLAGIOLA LINEOLlTA 0 2 0 0 3 0 1 1 4 3 
PLETHOBASUS CfPHYUS 0 0 0 0 0 0 0 0 0 0 
PLEUROBEKA CORDATUK 1 22 13 17 5 10 17 18 36 67 
PLEUROBEKA OVIFORM! 0 1 0 0 0 0 0 0 0 1 
PLEUROBEKA PLENUM 0 0 0 0 0 0 0 0 0 0 
PLEUROBEKA RUBRUK 0 0 0 1 0 0 0 0 0 1 
POTAIULUS ALATUS 0 1 0 1 0 5 3 5 3 12 
PIYCHOBRANCHUS FASCIOLARIS 0 0 0 0 0 0 0 0 0 0 
QUADROLA KETANEVRA 1 0 1 0 2 1 2 4 6 5 
QUADRULA PUSrULOSA 0 2 0 7 1 1 6 9 7 19 
TRITOGONIA VERRUCOSA 0 0 0 0 0 0 0 1 0 1 

SPECIKEN TOTALS 45 114 56 165 64 103 131 III 296 493 
NO. SPECIES 5 10 4 10 7 11 8 10 10 17 



Appendix 7-F (Continued)

YEAR = 1985
526.0 526.3 526.5 526.8 BED TOTAL

SUMMER FALL SUMMER FALL SUMNER FALL SUMNER FALL SUMMER FALL

ACTINONAIAS LIGAMENTINA 0 0 0 0 0 0 0 0 0 0
AMBLEMA PLICATA 0 2 2 1 7 3 0 5 9 11
ANODONTA GRANDIS 1 4 0 0 0 0 0 1 1 5
ANODONTA INBECILLIS 0 0 0 0 0 0 0 0 0 0
CYCLONAIAS TUBERCULATA 0 0 5 2 1 1 1 1 7 4
CYPROGENIA STEGARIA 0 0 0 0 0 0 0 0 0 0
DROJUS DRONAS 0 0 0 0 0 0 0 0 0 0
ELLIPTIO CRASSIDENS 38 23 25 32 8 29 24 32 95 116
ELLIPTIO DILATATUS 0 0 0 1 0 0 0 0 0 1
FUSCONAIA RACULATA 0 0 0 0 0 0 0 0 O 0
LANPSILIS ORBICULATA 0 0 0 0 0 0 0 0 0 0
LAMPSILIS OVATA 0 0 0 2 0 0 0 0 0 2
LASNIGONA COMPLANATA 0 0 0 0 0 0 0 0 0 0

c, LEPTODEA FRAGILIS 0 0 0 0 0 1 2 1 2 2
c LIGUMIA RECTA 0 0 0 0 0 1 0 0 0 1

REGALONAIAS GIGANTEA 0 0 1 0 0 0 0 0 1 0
OBLIQUARIA REFLEXA 0 1 2 0 4 1 0 0 6 2
PLAGIOLA LINEOLATA 0 2 2 4 0 2 0 3 2 11
PLETROBASUS CYPHYUS 0 0 0 0 0 0 0 0 0 0
PLEUROBENA CORDATUM 2 2 18 26 2 3 1 9 23 40
PLEUROBENA OVIFOR•E 0 0 0 0 0 0 0 0 0 0
PLEUROBEMA PLENUM 0 0 0 0 0 0 0 0 0 0
PLEUROBEIA RUBRUM 0 0 0 0 0 0 0 0 0 0
POTANILUS ALATUS 3 7 0 3 5 14 17 0 25 24
PTYCHOBRANCHUS FASCIOLARIS 0 0 0 0 0 0 0 0 0 0
QUADRUIA -ETANEVRA 0 2 0 1 0 0 0 0 0 3
QUADRULA PUSTULOSA 0 6 11 5 5 6 2 8 18 25
TRITOGONIA VERRUCOSA 2 8 0 1 2 2 0 2 4 13

SPECIMEN TOTALS 46 57 66 78 34 63 47 62 193 260
NO. SPECIES 5 10 8 11 8 11 6 9 12 15

Appendil 7-F (Continued) 

YEAR = 1985 
526.0 526.3 526.5 526.8 BED TOTAL 

SUllKE! FALL SlOOIER FALL SUKI!ER FALL SlOOIER FALL SlOOIER FALL 

ACTINONAIAS LIGAKENTINA 0 0 0 0 0 0 0 0 0 0 
AKBLEKA PLICArA 0 2 2 1 7 3 0 5 9 11 
AIIODONTA GJWlDIS 1 4 0 0 0 0 0 1 1 5 
AIIODONIA IKBECILLIS 0 0 0 0 0 0 0 0 0 0 
CYCLONAIAS TUBERCULATA 0 0 5 2 1 1 1 1 7 4 
CYPROGENIA STEGARIA 0 0 0 0 0 0 0 0 0 0 
DROIlUS DROKAS 0 0 0 0 0 0 0 0 0 0 
ELLIPTIO CRASSIDENS 38 23 25 32 8 29 24 32 95 116 
ELLIPTIO DILATATUS 0 0 0 1 0 0 0 0 0 1 
FUSCORAIA KACULATA 0 0 0 0 0 0 0 0 0 0 
LAKPSILIS ORBICULATA 0 0 0 0 0 0 0 0 0 0 
LAKPSILIS OVATA 0 0 0 2 0 0 0 0 0 2 
LASJllGONA COKPLANATA 0 0 0 0 0 0 0 0 0 0 

C'l LEPTODEA FRAGILIS 0 0 0 0 0 1 2 1 2 2 
c. LIGURIA RECTA 0 0 0 0 0 1 0 0 0 1 .. 

KEGALONAIAS GIGANTE! 0 0 1 0 0 0 0 0 1 0 
OBLIQOARIA REFLEXA 0 1 2 0 4 1 0 0 6 2 
PLAGIOLA LINEOLATA 0 2 2 4 0 2 0 3 2 11 
PLETHOBASOS CYPHYUS 0 0 0 0 0 0 0 0 0 0 
PLEOaOBEKA CORDATUK 2 2 18 26 2 3 1 9 23 40 
PLEUaOBEKA OVIFORKE 0 0 0 0 0 0 0 0 0 0 
PLEUaOBEKA PLINUK 0 0 0 0 0 0 0 0 0 0 
PLEUROBEKA RUBIUK 0 0 0 0 0 0 0 0 0 0 
POTAKILUS ALATUS 3 7 0 3 5 14 17 0 25 24 
PTYCHOBRANCHUS FASCIOLARIS 0 0 0 0 0 0 0 0 0 0 
QUADRULA JlETANEVRA 0 2 0 1 0 0 0 0 0 3 
QUADRULA PUSTULOSA 0 6 11 5 5 6 2 8 18 25 
TRITOGONIA VERRUCOSA 2 8 0 1 2 2 0 2 4 13 

SPECI"EN TOTALS 46 57 66 78 34 63 47 62 193 260 
NO. SPECIES 5 10 8 11 8 11 6 9 12 15 



Appendix 7-F (Continued)

YEAR = 1985
528.2 528.5 528.8 528.9 BED TOTAL GRAND

SUMNER FALL SUMMER FALL SUMMER FALL SUMMER FALL SUMMER FALL TOTAL

ACTINONAIAS LIGAMENTINA 0 0 0 1 3 2 0 0 3 3 11

AMBLEMA PLICATA 2 0 0 3 5 5 1 3 8 11 42

ANODONTA GRANDIS 0 0 1 1 1 0 0 1 2 2 10

ANODONTA INBECILLIS 0 0 0 0 0 0 0 0 0 0 0

CYCLONAIAS TUBERCULATA 0 2 5 9 11 10 3 1 19 22 126

CYPROGENIA STEGARIA 0 0 0 0 0 0 0 0 0 0 1

DROMUS DROMAS 0 0 0 0 0 0 0 0 0 0 0

ELLIPTIO CRASSIDENS, 44 8 91 70 150 182 155 226 440 486 1667

ELLIPTIO DILATATUS 0 0 0 0 0 0 0 0 0 0 2

FUSCONAIA NACULATA 0 0 0 0 0 0 0 0 0 0 0

LANPSILIS ORBICULATA 0 0 0 1 1 4 0 0 1 5 8

LAMPSILIS OVATA 2 0 0 0 2 2 0 0 4 2 9

LASNIGONA COMPLANATA 0 0 0 0 1 0 0 0 1 0 1

LEPTODEA FRAGILIS 0 0 0 0 1 0 0 0 1 0 5

c LIGUMIA RECTA 1 0 1 0 1 2 0 1 3 3 11

NEGALONAIAS GIGANTEA 0 0 0 0 0 0 0 2 0 2 5

OBLIQUARIA REFLEXA 0 1 0 0 0 1 1 0 1 2 12

PLAGIOLA LINEOLATA 0 0 0 3 2 4 0 6 2 13 35

PLETHOBASUS CYPHYUS 0 0 0 0 0 0 0 0 0 0 0

PLEUROBEMA CORDATUM 5 0 11 18 13 31 25 21 54 70 290

PLEUROBENA OVIFORME 0 0 0 0 0 0 0 0 0 0 1

PLEUROBENA PLENUM 0 0 0 0 0 0 1 0 1 0 1

PLEUROBENA RUBRUN 0 0 0 1 0 1 0 0 0 2 3

POTAMILUS ALATUS 0 0 0 3 5 2 1 2 6 7 77

PTYCHOBRANCHUS FASCIOLARIS 0 0 0 0 0 0 0 0 0 0 0

QUADRULA HETANEVRA 0 0 0 0 0 0 0 2 0 2 16

QUADRULA PUSTULOSA 2 0 4 14 15 16 7 11 28 41 138

TRITOGONIA VERRUCOSA 0 1 0 0 0 0 0 0 0 1 19

SPECIMEN TOTALS 56 12 113 124 211 262 194 276 574 674 2490
NO. SPECIES 6 4 6 11 14 13 8 11 16 17 23

Appendix 7-F (Continued) 

YEAR = 1985 
528.2 528.5 528.8 528.9 BED TOTAL GRAND 

StOOI!R FALL StOOIER FALL SUDER FALL SUJOIER FALL StOOfER FALL TOTAL 

ACTINONAIAS LIGAKENrINA 0 0 0 1 3 2 0 0 3 3 11 
AKBLEKA PLICATA 2 0 0 3 5 5 1 3 8 11 42 
ANODONtA GRANDIS 0 0 1 1 1 0 0 1 2 2 10 
ANODONTA IKBECILLIS 0 0 0 0 0 0 0 0 0 0 0 
CYCLONAIAS TUBERCULArA 0 2 5 9 11 10 3 1 19 22 126 
CfPROGENIA STEGARlA 0 0 0 0 0 0 0 0 0 0 1 
DROKUS ·DROKAS 0 0 0 0 0 0 0 0 0 0 0 
ELLIPTIO CRASSIDENS) 44 8 91 70 150 182 155 226 440 486 1667 
ELLIPTIO DILATATUS 0 0 0 0 0 0 0 0 0 0 2 
FUSCONAIA MACULATA 0 0 0 0 0 0 0 0 0 0 0 
LAKPSILIS ORBICULATA 0 0 0 1 1 4 0 0 1 5 8 
LAllPSILIS OVATA 2 0 0 0 2 2 0 0 4 2 9 
LASKIGONA COKPLANATA 0 0 0 0 1 0 0 0 1 0 1 

C'J LEPTODEA FRAGILIS 0 0 0 0 1 0 0 0 1 0 5 
c. LIGUKIA RECTA 1 0 1 0 1 2 0 1 3 3 11 ", KEGALONAIAS GIGANTE! 0 0 0 0 0 0 0 2 0 2 5 

OBLIQUARIA REFLEXA 0 1 0 0 0 1 1 0 1 2 12 
PLAGIOLA LINEOLATA 0 0 0 3 2 4 0 6 2 13 3S 
PLETHOBASUS CYPHYUS 0 0 0 0 0 0 0 0 0 0 0 
PLEUROBEKA CORDATUK 5 0 11 18 13 31 2S 21 S4 70 290 
PLEUROBEKA OVIFORKE 0 0 0 0 0 0 0 0 0 0 1 
PLEUROBEKA PLENUK 0 0 0 0 0 0 1 0 1 0 1 
PLEUROBEKA RUBRUK 0 0 0 1 0 1 0 0 0 2 3 
POTAMILUS ALATUS 0 0 0 3 5 2 1 2 6 7 77 
PTYCHOBRANCHUS FASCIOLARIS 0 0 0 0 0 0 0 0 0 0 0 
QUADRULA KETANEVRA 0 0 0 0 0 0 0 2 0 2 16 
QUADRULA PUSTULOSA 2 0 4 14 15 16 7 11 28 41 138 
TRrTOGONIA VERRUCOSA 0 1 0 0 0 0 0 0 0 1 19 

SPECIKEN TOTALS S6 12 113 124 211 262 194 276 574 674 2490 
NO. SPECIES 6 4 6 11 14 13 8 11 16 17 23 



APPENDIX 7-G

SUMNARY OF MEASUREMENTS TAKEN OF FRESHWATER MUSSEL SPECIMENS
ON THREE MUSSEL BEDS DURING SAMPLING IN 1983, 1984, AND 1985.

MEASUREMENTS ARE REPORTED IN MILLIMETERS.

~ . 

APPENDIX 7-G 

SUHKARY OF MEASUREMENTS tAKEN OF FRESHWATER RUSSEL SPECIMENS 
ON THREE KUSSEL BEDS DURING SA"PLING IN 1983. 1984. AND 1985. 

MEASUREMENTS ARE REPORtED IN KILLIHEtERS. 

6~G 



Appendix 7-G. Suimmary of Measurements Taken of Freshwater Mussel Specimens on Three Mussel Beds During
Saumpling in 1983, 1984, and 1985. Measurements are Reported in Millimeters.

LENGTH WJIDTH THICKNESS
N KEAN KIN MAX MEAN KIN MAX MEAN KIN MAX

C.

ACTINONAIAS LIGAMENTINA
AMBLEHA PLICATA
ANODONTA GRANDIS
ANODONTA IMBECILLIS
CYCLONAIAS TUBERCULATA
CYPROGENIA STEGARIA
DROMUS DROKAS
ELLIPTIO CRASSIDENS
ELLIPTIO DILATATUS
FUSCONAIA NACULATA
LAJPSILIS ORBICULATA
LANPSILIS OVATA
LASHIGONA COMPLANATA
LEPTODEA FRAGILIS
LIGURIA RECTA
KEGALONAIAS GIGANTEA
OBLIQUARIA REFLEXA
PLAGIOLA LINEOLATA
PLETHOBASUS CYPHYUS
PLEUROBENA CORDATUM
PLEUROBENA OVIFORHE
PLEUROBEMA PLENUM
PLEUROBEKA RUBRUM
POTANILUS ALATUS
PTYCHOBRANCHUS FASCIOLARIS
QUADRULA METANEVRA
QUADRULA PUSTULOSA
TRITOGONIA VERRUCOSA

83
1
1

101
4
1
2
3

2
4

2
7

104.30
85.33

75.88
51.60
60.10

101.28
104.32

56.70
91.40

122.47

71.20
151.70

102.60 106.00
74.40 96.10

62.10
51.60
60.10
87.50
98.20
56.70
83.70

122.00

59.60
145.10

92.60
51.60
60.10

125.50
113.30
56.70
99.10

123.20

82.80
155.00

65.39
49.70
58.30
63.90
44.92
48.30
67.05
84.40

41.35
60.05

52.10
49.70
58.30
54.00
42.20
48.30
61.40
74.70

34.60
56.60

80.20
49.70
58.30
80.50
48.80
48.30
72.70
92.30

48.10
63.40

38.28
36.00
32.80
40.59
32.60
39.70
44.75
65.87

23.10
46.30

32.40
36.00
32.80
21.00
30.20
39.70
43.40
62.00

20.10
42.50

46.80
36.00
32.80
50.30
34.70
39.70
46.10
69.40

26.10
48.60

76.50 72.90 80.10 49.50 46.80 52.20
64.81 56.80 72.30 40.49 36.10 48.70

1
28

48.30 48.30 48.30 24.10 24.10 24.10 24.60 24.60 24.60
80.30 56.80 94.50 62.14 44.60 72.00 37.72 30.10 48.80

100 90.57 72.10 108.80 72.31 60.60 84.80 45.72 31.40 59.80

2 61.10 58.10 64.10 54.70 52.90 56.50 37.60 36.40 38.80

11 122.31 46.90 156.90 88.34 71.10 104.90 35.58 30.60 40.90

18
54

73.75
51.84

63.50 85.30 58.97
43.10 61.70 49.65

52.30
40.30

68.00
59.60

43.76
31.97

38.30
26.30

49.20
38.70

Appendix 7 -G. Summary of Keasurements Taken of Freshwater Kussel Specimens on Three Kussel Beds During 
Sampling in 1983. 1984. and 1985. Keasurements are Reported in Killimeters. 

LENGTH WIDTH THICKNESS 
N KEAN KIN !!AX KEAN KIN lUX IIEAN IIIN KAX 

ACTINONAIAS LIGAJlENTINA 2 104.30 102.60 106.00 76.50 72.90 80.10 49.50 46.80 52.20 
AJlBLEIfA PLICATA 7 8S.33 74.40 96.10 64.81 56.80 72.30 40.49 36.10 48.70 
ARODONTA GRANDIS 
ARODONTA IIIBECILLIS 
CYCLONAIAS TUBERCULATA 83 75.88 62.10 92.60 65.39 52.10 80.20 38.28 32.40 46.80 
CYPROGENIA STEGARIA 1 51.60 51.60 51.60 49.70 49.70 49.70 36.00 36.00 36.00 
DROIIUS DROIlAS 1 60.10 60.10 60.10 58.30 58.30 58.30 32.80 32.80 32.80 
ELLIPTIOCRASSIDENS 101 101.28 87.50 125.50 63.90 54.00 80.50 40.59 21.00 50.30 
ELLIPTIO DILATATUS 4 104.32 98.20 113.30 44.92 42.20 48.80 32.60 30.20 34.70 
FUSCONAIA IfACULATA 1 56.70 56.70 56.70 48.30 48.30 48.30 39.70 39.70 39.70 
LAJlPSILIS ORBICULATA 2 91.40 83.70 99.10 67.05 61.40 72.70 44.75 43.40 46.10 

~ LAJlPSILIS OVATA 3 122.47 122.00 123.20 84.40 74.70 92.30 65.87 62.00 69.40 
c. LASKIGONA COIIPLANATA 
'-l LEPTOD£! FRAGILIS 2 71.20 59.60 82.80 41.35 34.60 48.10 23.10 20.10 26.10 

LIGUJlIA RECTA 4 151. 70 145.10 155.00 60.05 56.60 63.40 46.30 42.50 48.60 
JlEGALONAIAS GIGANTE! 
OBLIQUARIA REFLEIA 1 48.30 48.30 48.30 24.10 24.10 24.10 24.60 24.60 24.60 
PLAGIOLA LINEOLATA 28 80.30 56.80 94.50 62.14 44.60 72.00 37.72 30.10 48.80 
PLETHOBASUS CYPHYUS 
PLEUROBEIfA CORDATUJI 100 90.57 72.10 108.80 72.31 60.60 84.80 45.72 31.40 59.80 
PLEUROBEIfA OVIFORME 
PLEUROBEKA PLENUK 2 61.10 58.10 64.10 54.70 52.90 56.50 37.60 36.40 38.80 
PLEUROBEIfA RUBRUJI 
POTAJlILUS ALATUS 11 122.31 46.90 156.90 88.34 71.10 104.90 35.58 30.60 40.90 
PTYCHOBRANCHUS FASCIOLARIS 
QUADRULA KETANEVRA 18 73.75 63.50 85.30 58.97 52.30 68.00 43.76 38.30 49.20 
QUADRULA PUSTULOSA 54 51.84 43.10 61.70 49.65 40.30 59.60 31.97 26.30 38.70 
TRITOGONIA VERRUCOSA 



Appendix 7-G (Continued)

LENGTH WIDTH THICKNESS

N REAN MIN MAX MEAN MIN MAX REAN MIN MAX

C

ACTINONAIAS LIGAKENTINA
ANBLEMA PLICATA
ANODONTA GRANDIS
ANODONTA INBECILLIS
CYCLONAIAS TUBERCULATA
CYPROGENIA STEGARIA
DRONUS DRONAS
ELLIPTIO CRASSIDENS
ELLIPTIO DILATATUS
FUSCONAIA MACULATA
LAMPSILIS ORBICULATA
LAMPSILIS OVATA
LASNIGONA COXPLANATA
LEPTODEA FRAGILIS
LIGUWIA RECTA
NEGALONAIAS GIGANTEA
OBLIQUARIA REFLEXA
PLAGIOLA LINEOLATA
PLETHOBASUS CYPHYUS
PLEUROBRNA CORDATUN
PLEUROBENA OVIFORME
PLEUROBEKA PLENUM
PLEUROBENA RUBRUM
POTAIILUS ALATUS
PTYCHOBRANCHUS FASCIOLARIS
QUADRULA METANEVRA
QUADRULA PUSTULOSA
TRITOGONIA VERRUCOSA

1
41
22

105.50
98.06

124.84

105.50
76.50

101.60

105.50
121.10
154.60

70.30
73.71
68.28

70.30
56.60
55.30

70.30
99.70
89.60

53.60
46.80
53.76

53.60
34.80
39.60

32 82.55 66.40 94.70 70.40 60.80 78.10 40.98 34.20 49.80

101 112.07 93.10 134.20 69.83 59.40 79.10 44.82 36.30

1 102.20 102.20 102.20 46.30 46.30 46.30 31.20 31.20
52.50
31.20

1 103.10 103.10 103.10 84.40 84.40 84.40 58.20 58.20 58.20

1

2
3

18
13
2

93

112.40
162.50
173.83
54.35
90.57
91.80
98.39

112.40
160.00
164.40

45.10
71.10
89.30
81.10

112.40
165.00
180.60
64.10
96.50
94.30

129.10

66.40
66.05

117.43
44.40
71.33
64.55
78.17

66.40
63.80

111.70
35.30
61.50
62.80
62.20

66.40
68.30

120.70
51.50
78.60
66.30
99.50

32.70
55.35
60.50
34.88
42.22
45.00
49.67

32.70
54.00
57.20
25.50
36.60
43.60
39.00

32.70
56.70
63.00
41.40
50.90
46.40
62.90

53.60
56.90
67.90

27 142.29 96.60 162.80 104.00 79.30 120.90 38.95 24.10 46.50

7
63
17

84.54
57.01

110.26

75.10
46.20
96.00

92.20
66.00

128.70

64.21
55.09
58.53

60.10
46.30
54.30

71.10
66.00
64.10

47.81
35.49
36.48

44.00
28.20
30.10

50.90
43.80
42.70

Appendil 7-G (Continued) 

LENGTH WIDTH THICKNESS 
N KRAN KIN KAX KEAN KIN IIAX !lEAN KIN KAX 

ACTINONAIAS LIGAftKNTINA 1 105.50 105.50 105.50 70.30 70.30 10.30 53.60 53.60 53.60 
AJlBLEIIA PLICATA 41 98.06 76.50 121.10 73.71 56.60 99.70 46.80 34.80 56.90 
!MODONIA GRAHDIS 22 124.84 101.60 154.60 68.28 55.30 89.60 53.76 39.60 67.90 
!MODONIA IKBECILLIS 
CYCLONAIAS TUBERCULATA 32 82.55 66.40 94.70 70.40 60.80 78.10 40.98 34.20 49.80 
CYPROGENIA STEGARIA 
DROflUS DROtlAS 
ELLIPTIO CRASSIDENS 101 112.07 93.10 134.20 69.83 59.40 79.10 44.82 36.30 52.50 
ELLIPTIO DILATATUS 1 102.20 102.20 102.20 46.30 46.30 46.30 31.20 31.20 31.20 
FUSCONAIA BACULATA 
LARPSILIS ORBICULATA 1 103.10 103.10 103.10 84.40 84.40 84.40 58.20 58.20 58.20 
LAftPSILIS OVATA 
LASKIGONA COJIPLANATA 

G') LEPTOD!! FRAGILIS 1 112.40 112.40 112.40 66.40 66.40 66.40 32.70 32.70 32.70 
c LIGUllIA RECTA 2 162.50 160.00 165.00 66.05 63.80 68.30 55.35 54.00 56.70 
~ KEGALONAIAS GIGANTE! 3 173.83 164.40 180.60 117.43 Ill. 70 120.70 60.50 57.20 63.00 

OBLIQUARIA REFLEXA 18 54.35 45.10 64.10 44.40 35.30 51.50 34.88 25.50 41.40 
PLAGIOLA LINEOLATA 13 90.57 71.10 96.50 71.33 61.50 78.60 42.22 36.60 50.90 
PLETHOBASUS CYPHYUS 2 91.80 89.30 94.30 64.55 62.80 66.30 45.00 43.60 46.40 
PLEUROBKKA COBDATUK 93 98.39 81.10 129.10 78.17 62.20 99.50 49.67 39.00 62.90 
PLEUROBEKA OVIFORKE 
PLEUROBEKA PLENUK 
PLEUROBEBA RUBRUII 
POTAKILUS ALATUS 27 142.29 96.60 162.80 104.00 79.30 120.90 38.95 24.10 46.50 
PTYCHOBRANCHUS FASCIOLARIS 
QUADRULA KETANEVRA 7 84.54 75.10 92.20 64.21 60.10 71.10 47.81 44.00 50.90 
QUADRULA PUSTULOSA 63 57.01 46.20 66.00 55.09 46.30 66.00 35.49 28.20 43.80 
TRITOGONIA VERRUCOSA 17 110.26 96.00 128.70 58.53 54.30 64.10 36.48 30.10 42.70 



Appendix 7-G (Continued)

LENGTH WIDTH I THICKNESS
N NEAN MIN MAX MEAN HIm MAX MEAN MIN MAX

m)
c
to

ACTINONAIAS LIGANENTINA
ANBLEMA PLICATA
ANODONTA GRANDIS
ANODONTA INBECILLIS
CYCLONAIAS TUBERCULATA
CYPROGENIA STEGARIA
DRONUS DROHAS
ELLIPTIO CRASSIDENS
ELLIPTIO DILATATUS
FUSCONAIA NACULATA
LAMPSILIS ORBICULATA
LAMPSILIS OVATA
LASNIGONA COMPLANATA
LEPTODEA FRAGILIS
LIGUJIA RECTA
MEGALONAIAS GIGANTRA
OBLIQUARIA REFLEXA
PLAGIOLA LINEOLATA
PLETHOBASUS CYPHYUS
PLEUROBEKA CORDATUN
PLEUROBEKA OVIFORME
PLEUROBENA PLENUM
PLEUROBEMA RUBRUW
POTAMILUS ALATUS
PTYCHOBRANCHUS FASCIOLARIS
QUADRULA METANEVRA
QUADRULA PUSTULOSA
TRITOGONIA VERRUCOSA

2
5
6

43
2

102
1
1
7
1

1
3

102.95
103.20
111.01

82.19
56.45

110.49
95.30
66.09
94.00

132.30

81.70
155.31

92.50
84.70
83.00

66.80
52.90

86.80
95.30
66.09
70.50

132.30

81.70
145.80

113.40
132.30
128.00

96.50
60.00

134.60
95.30
66.09

106.40
132.30

81.70
160.12

72.95
75.74
63.24

69.89
51.14

68.14
44.10
53.56
70.46
91.64

48.20
62.95

69.30
64.10
46.10

57.30
50.90

54.40
44.10
53.56
59.40
91.64

48.20
60.30

76.60
94.60
72.30

79.90
51.38

89.90
44.10
53.56
80.40
91.64

48.20
65.14

53.40
40.42
46.23

40.56
38.71

43.39
30.50
36.58
51.68
76.30

29.50
51.84

48.30
30.40
35.40

32.60
36.82

34.90
30.50
36.58
39.84
76.30

29.50
50.60

58.50
51.30
54.90

46.60
40.60

56.10
30.50
36.58
60.10
76.30

29.50
53.82

1
12

49.00 49.00 49.00 39.70 39.70 39.70 34.30 34.30 34.30
90.16 66.40 108.80 67.22 52.40 76.80 42.40 36.60 51.30

102 97.39 73.30 114.20 76.61 59.30 86.70 49.44 32.30 61.20

5 126.89 110.30 141.80 88.62 69.10 119.80 39.26 34.50 44.10

13
57
1

75.86
57.27

106.72

46.90
44.80

106.72

92.60
69.90

106.72

59.96
54.45
62.81

42.20
42.10
62.81

74.40
66.90
62.81

42.98
35.05
32.64

26.20
28.80
32.64

54.70
43.50
32.64

Appendix 7-G (Continued) 

LENGTH WIDTH TffICKNESS 
N KUN KIN !lAX HEAN KIN !lAX KEAN KIN !lAX 

ACTINONAIAS LIGAIIENTINA 2 102.95 92.50 113.40 72.95 69.30 76.60 53.40 48.30 58.50 
AllBLEIIA PLICATA 5 103.20 84.70 132.30 75.74 64.10 94.60 40.42 30.40 51.30 
ANODONTA GRANDIS . 6 111.01 83.00 128.00 63.24 46 .• 10 72.30 46.23 35.40 54.90 
ANODONTA IIIBECILLIS 
CYCLONAIAS TUBERCULATA 43 82.19 66.80 96.50 69.89 57.30 79.90 40.56 32.60 46.60 
CYPROGENIA STEGARIA 2 56.45 52.90 60.00 51.14 50.90 51.38 3~. 71 36.82 40.60 
DROlfUS DROIlAS 
ELLIPTIO CRASSIDENS 102 110.49 86.80 134.60 68.14 54.40 89.90 43.39 34.90 56.10 
ELLIPTIO DlLATATUS 1 95.30 95.30 95.30 44.10 44.10 44.10 30.50 30.50 30.50 
FUSCONAIA KACULATA 1 66.09 66.09 66.09 53.56 53.56 53.56 36.58 36.58 36.58 
LAllPSILIS ORBICULATA 7 94.00 70.50 106.40 70.46 59.40 80.40 51.68 39.84 60.10 
LAllPSILIS OVATA 1 132.30 132.30 132.30 91.64 91.64 91.64 76.30 76.30 76.30 

G"l LASKIGONA COIIPLANATA 
c LEPTODEA FRAGILIS 1 81.70 81.70 81.70 48.20 48.20 48.20 29.50 29.50 29.50 

'"' LIGUIIIA RECTA 3 155.31 145.80 160.12 62.95 60.30 65.14 51.84 50.60 53.82 
KEGALONAIAS GIGANTEA 
OBLIQUARIA REFLEXA 1 49.00 49.00 49.00 39.70 39.70 39.70 34.30 34.30 34.30 
PLAGIOLA LINEOLATA 12 90.16 66.40 108.80 67.22 52.40 76.80 42.40 36.60 51.30 
PLETHOBASUS CYPHYUS 
PLEUROBEKA CORDATUII 102 97.39 73.30 114.20 76.61 59.30 86.70 49.44 32.30 61.20 
PLEUROBEIIA OVIFORIIE 
PLEUROBEIIA PLENUK 
PLEUROBEIIA RUBRUK 
POTAKILUS ALATUS 5 126.89 110.30 141.80 88.62 69.10 119.80 39.26 34.50 44.10 
PTYCHOBRANCHUS FASCIOLARIS 
QUADRULA KETANEVRA 13 75.86 46.90 92.60 59.96 42.20 74.40 42.98 26.20 54.70 
QUADRULA PUSTULOSA 57 57.27 44.80 69.90 54.45 42.10 66.90 35.05 28.80 43.50 
TRITOGONIA VERRUCOSA 1 106.72 106.72 106.72 62.81 62.81 62.81 32.64 32.64 32.64 



Appendix 7-G (Continued)

LENGTH WIDTH THICKNESS
N MEAN KIN MAX MEAN MIN MAX MEAN MIN MAX

ACTINONAIAS LIGAMENTINA 5 104.00 92.50 113.40 73.84 69.30 80.10 51.88 46.80 58.50
AMBLE•A PLICATA 53 96.86 74.40 132.30 72.73 56.60 99.70 45.37 30.40 56.90
ANODONTA GRANDIS 28 121.88 83.00 154.60 67.20 46.10 89.60 52.15 35.40 67.90
CYCLONAIAS TUBERCULATA 158 78.95 62.10 96.50 67.63 52.10 80.20 39.45 32.40 49.80
CYPROGENIA STEGARIA 3 54.83 51.60 60.00 50.66 49.70 51.38 37.81 36.00 40.60
DRONUS DRONAS 1 60.10 60.10 60.10 58.30 58.30 58.30 32.80 32.80 32.80
ELLIPTIO CRASSIDENS 304 107.96 86.80 134.60 67.29 54.00 89.90 42.93 21.00 56.10
ELLIPTIO DILATATUS 6 102.47 95.30 113.30 45.02 42.20 48.80 32.02 30.20 34.70
FUSCONAIA RACULATA 2 61.39 56.70 66.09 50.93 48.30 53.56 38.14 36.58 39.70
LAJPSILIS ORBICULATA 10 94.39 70.50 106.40 71.17 59.40 84.40 50.94 39.84 60.10
LAIPSILIS OVATA 4 124.92 122.00 132.30 86.21 74.70 92.30 68.47 62.00 76.30
LEPTODEA FRAGILIS 4 84.12 59.60 112.40 49.32 34.60 66.40 27.10 20.10 32.70
LIGURIA RECTA 9 155.30 145.10 165.00 62.35 56.60 68.30 50.16 42.50 56.70
REGALONAIAS GIGANTEA 3 173.83 164.40 180.60 117.43 111.70 120.70 60.50 57.20 63.00
OBLIQUARIA REFLEXA 20 53..78 45.10 64.10 43.15 24.10 51.50 34.33 24.60 41.40

0 PLAGIOLA LINEOLATA 53 85.05 56.80 108.80 65.54 44.60 78.60 39.88 30.10 51.30

PLETHOBASUS CYPHYUS 2 91.80 89.30 94.30 64.55 62.80 66.30 45.00 43.60 46.40
PLEUROBERA CORDATUM 295 95.39 72.10 129.10 75.65 59.30 99.50 48.25 31.40 62.90
PLEUROBEJA PLENUM 2 61.10 58.10 64.10 54.70 52.90 56.50 37.60 36.40 38.80
POTAMILUS ALATUS 43 135.39 46.90 162.80 98.20 69.10 120.90 38.12 24.10 46.50
QUADRULA METANEVRA 38 76.46 46.90 92.60 60.27 42.20 74.40 44.24 26.20 54.70
QUADRULA PUSTU'LOSA 174 55.49 43.10 69.90 53.19 40.30 66.90 34.25 26.30 43.80
TRITOGONIA VERRUCOSA 18 110.06 96.00 128.70 58.77 54.30 64.10 36.27 30.10 42.70

Appendix 7-G (Continued) 

LENGTH WIDTH THICKNESS 
N KEAN IIIN !lAX KEAN HIN MAX HUH IIIN MAX 

ACTINONAIAS LIGAHBNTINA 5 104.00 92.50 113.40 73.84 69.30 80.10 51.88 46.80 58.50 
AJmLEIIA PLICATA 53 96.86 74.40 132.30 72.73 56.60 - 99.70 45.37 30.40 56.90 
ANODONTA GRANDIS 28 121.88 83.00 154.60 67.20 46.10 89.60 52.15 35.40 67.90 
CYCLOHAIAS TUBERCULATA 158 78.95 62.10 96.50 67.63 52.10 80.20 39.45 32.40 49.80 
CYPROGENIA STEGARIA 3 54.83 51.60 60.00 50.66 49.70 51.38 37.81 36.00 40.60 
DROIlUS DROIIAS 1 60.10 60.10 60.10 58.30 58.30 58.30 32.80 32.80 32.80 
ELLIPTIO CRASSIDBNS 304 107.96 86.80 134.60 67.29 54.00 89.90 42.93 21.00 56.10 
·ILLlPTIO DlLATATUS 6 102.47 95.30 113.30 45.02 42.20 48.80 32.02 30.20 34.70 
rUSCOIAIA KACULA7A 2 61.39 56.70 66.09 50.93 48.30 53.56 38.14 36.58 39.70 
LlKPSILIS ORBICULATA 10 94.39 70.50 106.40 71.17 59.40 84.40 50.94 39.84 60.10 
LAllPSILIS OVATA 4 124.92 122.00 132.30 86.21 74.70 92.30 68.47 62.00 76.30 
LEPTODBA FRAGILIS 4 84.12 59.60 112.40 49.32 34.60 66.40 27.10 20.10 32.70 
LIGUKIA RECTA 9 155.30 145.10 165.00 62.35 56.60 68.30 50.16 42.50 56.70 

(7) KEGALONAIAS GIGANTEA 3 173.83 164.40 180.60 117.43 111.70 12Q.70 60.50 57.20 63.00 
~ OBLIQUARIAREFLEXA 20 53,.78 45.~0 64.10 43.15 24.10 51.50 34.33 24.60 41.40 
0 PLAGIOLA LINEOLATA 53 85.05 56.80 108.80 65.54 44.60 78.60 39.88 30.10 51.30 

PLEtBOBASUS C!PBYUS 2 91.80 89.30 94.30 64.55 62.80 66.30 45.00 43.60 46.40 
PLEUROBEffA CORDATUI! 295 95.39 72.10 129.10 15.65 59.30 99.50 48.25 31.40 62.90 
PLEUR088KA PLENUK 2 61.10 58.10 64.10 54.70 52.90 56.50 37.60 36.40 38.80 
POTAIIILUS ALATUS 43 135.39 46.90 162.80 98.20 69.10 120.90 38.12 24.10 46.50 
QUADRULA IlEtAREVRA 38 16.46 46.90 92.60 60.27 42.20 74.40 44.24 26.20 54.70 
QUADRULA PUSruLOSA 174 55.49 43.10 69.90 53.19 40.30 66.90 34.25 26.30 43.80 
TRITOGONIA VERRUCOSA 18 110.06 96.00 128.10 58.77 54.30 64.10 36.27 30.10 42.70 



Appendix 7-G (Continued)

LENGTH WIDTH THICKNESS
N MEAN KIN MAX MEAN KIN MAX MEAN KIN MAX

0)

ACTINONAIAS LIGAMENTINA
AMBLERA PLICATA
ANODONTA GRANDIS
ANODONTA IMBECILLIS
CYCLONAIAS TUBERCULATA
CYPROGENIA STEGARIA
DROMUS DROMAS
ELLIPTIO CRASSIDENS
ELLIPTIO DILATATUS
FUSCONAIA MACIJLATA
LAMPSILIS ORBICILATA
LAMPSILIS OVATA
LASNIGONA COMPLANATA
LEPTODEA FRAGILIS
LIGUMIA RECTA
MEGALONAIAS GIGANTRA
OBLIQUARIA REFLEXA
PLAGIOLA LINEOLATA
PLETHOBASUS CYPHYUS
PLEUROBEMA CORDATUM
PLEUROBERA OVIFORME
PLEUROBERA PLENUM
PLEUROBEKA RUBRUN
POTAMILUS ALATUS
PTYCHOBRANCHUS FASCIOLARIS
QUADRULA METANEVRA
QUADRULA PUSTULOSA
TRITOGONIA VERRUCOSA

1
101

1

52.50
74.39
52.90

101 104.82
1 100.10

52.50
59.10
52.90

89.20
100.10

90.60
102.10

52.50
92.20
52.90

122.70
100.10

90.60
102.10

24.70
63.86
51.40

66.24
42.20

24.70
52.20
51.40

56.30
42.20

24.70
76.50
51.40

78.40
42.20

14.30
37.48
36.40

41.70
28.00

48.10
56.50

14.30
29.50
36.40

24.40
28.00

48.10
56.50

14.30
44.90
36.40

60.90
28.00

48.10
56.50

1
1

90.60
102.10

60.70 60.70 60.70
72.90 72.90 72.90

6 96.08 80.50 107.30 72.63 62.60 80.40 42.58 34.60 46.60

5 149.30 140.90 155.90 57.52 50.50 60.30 46.68 40.00 49.70

1
23

36.50
77.57

36.50 36.50 32.90 32.90 32.90 22.90 22.90 22.90
56.60 102.20 58.68 44.00 74.20 35.53 26.30 42.00

100 90.46 62.10 112.90

2 60.10 51.30 68.90

71.74 44.70 86.70 44.20 32.80 52.80

57.70 49.40 66.00 44.00 39.40 48.60

14
1

14
53
1

126.87
94.40
74.78
53.28
76.70

96.70
94.40
64.50
40.00
76.70

160.00
94.40
82.80
74.10
76.70

90.56
56.70
59.29
50.63
42.70

74.40
56.70
52.60
39.50
42.70

108.00
56.70
66.60
64.10
42.70

36.16
34.80
40.09
31.69
19.70

30.00
34.80
32.40
22.00
19.70

42.50
34.80
50.60
40.10
19.70

Appendix 7-G (Continued) 

LENGTH WIDTH THICKNESS 
N KEAN "IN lUX "UN KIN IlAI KEAN KIN !lAX 

ACTINONAIAS LIGAIIENtINA 
AllBLEIIA PLICATA 6 96.08 80.50 107.30 72.63 62.60 80.40 42.58 34.60 46.60 
ANODONTA GRANDIS 
ANODONTA IKBECILLIS 1 52.50 52.50 52.50 24.70 24.70 24.70 14.30 14.30 14.30 
CYCLONAIAS TUBERCULATA 101 74.39 59.10 92.20 63.86 52.20 76.50 37.48 29.50 44.90 
CfPROGENIA STEGARIA 1 52.90 52.90 52.90 51.40 51.40 51.40 36.40 36.40 36.40 
DROIlUS DROIlAS 
ELLIPTIO CRASSIDENS 101 104.82 89.20 122.70 66.24 56.30 78.40 41.10 24.40 60.90 
ELLIPTIO DlLATATUS 1 100.10 100.10 100.10 42.20 42.20 42.20 28.00 28.00 28.00 
FUSCONAIA IlACULATA 
LAllPSILlS ORBICULATA 1 90.60 90.60 90.60 60.70 60.70 60.70 48.10 48.10 48.10 
LAllPSILIS OVATA 1 102.10 102.10 102.10 72.90 72.90 72.90 56.50 56.50 56.50 
LAS"IGONA COIIPLANATA 

(P') LEPTODEA FRAGILIS ... LIGUJlIA RECTA 5 149.30 140.90 155.90 57.52 50.50 60.30 46.68 40.00 49.70 .... 
KEGALONAIAS GIGANTE! 
OBLIQUARIA REFL£XA 1 36.50 36.50 36.50 32.90 32.90 32.90 22.90 22.90 22.90 
PLAGIOLA LINEOLATA 23 77.57 56.60 102.20 58.68 44.00 74.20 35.53 26.30 42.00 
PLBTHOBASUS CYPHYUS 
PLEUROBEIIA CORDATUJI 100 90.46 62.10 112.90 71. 74 44.70 86.70 44.20 32.80 52.80 
PLEUROBEIIA OVIFORIIE 
PLEUROBEIIA PLENUJI 2 60.10 51.30 68.90 57.70 49.40 66.00 44.00 39.40 48.60 
PLEUROBEKA RUBRUJI 
POTAlfILUS ALATUS 14 126.87 96.70 160.00 90.56 74.40 108.00 36.16 30.00 42.50 
PTYCHOBRANCHUS FASCIOLARIS 1 94.40 94.40 94.40 56.70 56.70 56.70 34.80 34.80 34.80 
QUADRULA IlETANEVRA 14 74.78 64.50 82.80 59.29 52.60 66.60 40.09 32.40 50.60 
QUADRULA PUSTULOSA 53 53.28 40.00 74.10 50.63 39.50 64.10 31.69 22.00 40.10 
TRITOGONIA VERRUCOSA 1 76.10 76.70 16.10 42.70 42.70 42.70 19.70 19.10 19.70 



Appendix 7-G (Continued)

LENGTH WIDTH THICKNESS
N MEAN IN MAX KEAN MIN MAX MEAN MIN WAX

ACTINONAIAS LIGAKENTINA
AMBLEMA PLICATA
ANODONTA GRANDIS
ANODONTA IWBECILLIS
CYCLONAIAS TUBERCULATA
CYPROGENIA STEGARIA
DRONUS DROMAS
ELLIPTIO CRASSIDENS
ELLIPTIO DILATATUS
FUSCOKAIA WACULATA
LAMPSILIS ORBICULATA
LAIPSILIS OVATA
LASMIGONA COMPLANATA
LEPTODIA FRAGILIS
LIGUWIA RECTA
KEGALONAIAS GIGANTHA
OBLIQJARIA REFLEXA
PLAGIOLA LINEOLATA
PLETHOBASUS CYPHYUS
PLEUROBEMA CORDATUM
PLEUROBEWA OVIFORME
PLEUROBEMA PLENUM
PLEUROBEWA RUBRUW
POTAMILUS ALATUS
PTYCHOBRANCHUS FASCIOLARIS
QUADRULA WETANE VA
QUADRULA PUSTULOSA
TRITOGONIA VERRUCOSA

16
8

7

100.54
127.31
54.70
80.50

84.80
104.30
54.70
66.60

120.10
144.30

54.70
92.60

73.24
68.77
23.20
70.53

62.30
56.60
23.20
60.50

88.00
74.10
23.20
80.90

44.96
50.76
16.90
37.67

38.90
42.10
16.90
31.50

52.40
54.60
16.90
43.10

96.90 130.80 70.98 60.50 82.40 44.64 38.20 53.10100 111.95

3 98.63
1 139.80

5 109.62

1 180.00
9 55.80

12 90.97

31 98.37

23 153.90

96.40 100.20
139.80 139.80

70.80 66.10 74.80 57.07 54.70 60.20
92.60 92.60 92.60 68.80 68.80 68.80

104.50 118.10 65.02 62.10 68.40 35.10 30.90

180.00
49.20
62.70

180.00
64.00

109.70

130.20
43.27
70.40

130.20
36.10
50.40

130.20
52.30
86.00

63.0034.44
40.49

63.00
26.30
31.30

38.40

63.00
39.80
50.20

82.00 119.10 77.38 69.30 99.80 47.24

132.30 182.10 105.20 80.50 134.50 41.12

40.60 58.70

36.80 46.50

1
29

6

79.10
59.12

118.87

79.10
50.20
94.20

79.10
66.80

134.90

64.60
55.92
61.53

64.60
49.50
56.10

64.60
61.70
66.80

54.90
34.46
38.98

54.90
29.40
29.30

54.90
40.80
44.80

Appendix 7-G (Continued) 

LEBGl'H WIDTH THICICHESS 
N REAlI RIN !lAX RUN IIIN !lAX !!BAN IIIN !lAX 

ACTINONAIAS LIGAKENTINA 
AKBLEKA PLICATA 16 100.54 84.80 120.10 73.24 62.30 88.00 44.96 38.90 52.40 
!MODONIA GRANDIS 8 127.31 104.30 144.30 68.77 56.60 74.10 50.76 42.10 54.60 
!MODONIA IKBECILLIS 1 54.70 54.70 54.70 23.20 23.20 23.20 16.90 16.90 16.90 
CYCLONAIAS TUBERCULATA 7 80.50 66.60 92.60 70.53 60.50 80.90 37.67 31.50 43.10 
CYPROGENIA STEGARIA 
DROJIUS DROIIAS 
ILLIPTIO CRASSIDENS 100 111.95 96.90 130.BO 70.98 60.50 82.40 44.64 38.20 53.10 
ELLIPTIO DlLATATUS 
FUSCOIAIA KlCOLATA 
LAKPSILIS OBBICULATA 3 98.63 96.40 100.20 70.80 66.10 74.80 57.07 54.70 60.20 
LAJlPSILIS OVATA 1 139.80 139.BO 139.80 92.60 92.60 92.60 68.80 68.80 68.80 

~ LASRlGONA COKPLANATA 
~ LEPTODEA FBAGILIS 5 109.62 104.50 118.10 65.02 62.10 68.40 35.10 30.90 38.40 l\) 

LIGUllIA RECTA 
KEGALONAIAS GIGANTIA 1 180.00 180.00 180.00 130.20 130.20 130.20 63.00 63.00 63.00 
OBLIQUARIA REFLIIA 9 55.80 49.20 64.00 43.27 36.10 52.30 34.44 26.30 39.80 
PLAGIOLA LIMBOLATA 12 90.97 62.70 109.70 70.40 50.40 86.00 40.49 31.30 50.20 
PLETBOBASUS CJPHYUS 
PLEUROBERA CORDATUII 31 98.37 82.00 119.10 77 .38 69.30 99.80 47.24 40.60 58.70 
PLEUROBEKA OVIFORIIE 
PLEUROBEKA PLENUII 
PLEUROBEKA RUBRUII 
POTAIIILUS ALATUS 23 153.90 132.30 1B2.10 105.20 80.50 134.50 41.12 36.80 46.50 
PTYCROBRANCHUS FASCIOLARIS 
QUADRULA IlETAlfEVIA 1 79.10 79.10 79.10 64.60 64.60 64.60 54.90 54.90 54.90 
QUADRULA PUSIULOSA 29 59.12 50.20 66.80 55.92 49.50 61.70 34.46 29.40 40.80 
TRlTOGONIA VERRUCOSA 6 118.87 94.20 134.90 61.S3 56.10 66.80 38.98 29.30 44.80 



Appendix 7-G (Continued)

LENGTH WIDTH THICKNESS
N MEAN MIN MAX MEAN MIN MAX MEAN MIN MAX

ACTINONAIAS LIGANENTINA
AIBLENA PLICATA
ANODONTA GRANDIS
ANODONTA IWBECILLIS
CYCLONAIAS TUBERCULATA
CYPROGENIA STEGARIA
DRONUS DROMAS
ELLIPTIO CRASSIDENS
ELLIPTIO DILATATUS
FUSCONAIA XACULATA
LAMPSILIS ORBICULATA
LAMPSILIS OVATA
LASMIGONA CONPLANATA
LEPTODEA FRAGILIS
LIGUNIA RECTA
NEGALONAIAS GIGANTEA
OBLIQUARIA REFLEXA
PLAGIOLA LINEOLATA
PLETHOBASUS CYPHYUS
PLEUROBENA CORDATUM
PLEUROBENA OVIFORNE
PLEUROBEMA PLENUM
PLEUROBEHA RUBRUN
POTAMILUS ALATUS
PTYCHOBRANCHUS FASCIOLARIS
QUADRULA METANEVRA
QUADRULA PUSTULOSA
TRITOGONIA VERRUCOSA

2
8
1

23

109.55
95.05

102.70

99.40
73.60

102.70

119.70
113.80
102.70

81.00
71.76
56.90

74.00 88.00 53.25 53.10 53.40
59.50 84.30 37.02 26.80 48.40
56.90 56.90 39.60 39.60 39.60

60.30 79.10 39.06 33.50 46.3082.19 69.40 99.10 69.40

101 112.00
1 92.60

94.70 129.80 69.07 58.00 78.50 43.58 36.00
92.60 92.60 43.70 43.70 43.70 21.50 21.50

54.50
21.50

62.40
76.70

4
3

1

9

1
14

96.70
132.67

86.80
118.50

106.80
142.70

68.77
88.90

64.60
82.00

74.00
102.70

57.80
70.83

52.90
63.50

119.90 119.90 119.90
162.78 146.60 185.20

66.50 66.50 66.50 40.80 40.80 40.80
60.77 56.10 66.60 51.30 44.00 54.90

51.20
84.82

51.20
63.60

51.20
108.70

40.20
63.59

40.20
50.10

40.20
78.30

30.80
39.51

30.80
34.10

30.80
46.30

79.90
40.70

103 98.58 76.10 132.60 77.42 52.10 90.60 47.97 34.20
2 69.80 63.50 76.10 55.70 50.60 60.80 40.35 40.00

10 139.25 110.20 163.20 91.64 72.50 102.30 40.80 34.30 44.80

9
56

3

84.71
58.80

104.83

72.50
46.40
84.60

94.80
72.00

121.40

67.19
55.34
59.37

56.90
44.40
49.50

76.10
64.80
64.40

46.33
34.54
29.40

39.70
20.20
24.30

50.90
40.90
32.40

Appendix 7-G (Continued) 

LENGTH WIDTH THICKNESS 
N KEAN KIN lUX KEAN MIN JUX KEAN KIN KAX 

ACTINONAIAS LIGAKENTINA 2 109.55 99.40 119.70 81.00 74.00 88.00 53.25 53.10 53.40 
AJlBLEIIA PLICATA 8 95.05 73.60 113.80 71.16 59.50 84.30 37.02 26.80 48.40 
ANODORIA GRANDlS 1 102.70 102.70 102.70 56.90 56.90 56.90 39.60 39.60 39.60 
ANODORIA IKBECILLIS 
CYCLONAIAS TUBERCULATA 23 82.19 69.40 99.10 69.40 60.30 79.10 39.06 33.50 46.30 
CYPROGENIA STEGARlA 
DROKUS DROJlAS 
ELLIPTIO CRASSIDENS 101 112.00 94.70 129.80 69.07 58.00 18.50 43.58 36.00 54.50 
ELLIPTIO DILATATUS 1 92.60 92.60 92.60 43.70 43.70 43.70 21.50 21.50 21.50 
FUSCONAIA KACULATA 
LAKPSILIS ORBICULATA 4 96.70 86.80 106.80 68.77 64.60 74.00 57.80 52.90 62.40 
LAKPSILIS OVATA 3 132.67 118.50 142.70 88.90 82.00 102.70 70.83 63.50 76.70 

m LASKIGONA COKPLANATA 
~ LBPTODEA FRAGlLIS 1 119.90 119.90 119.90 66.50 66.50 66.50 40.80 40.80 40.80 
. LIGUIIIA RECTA 9 162.78 146.60 185.20 60.77 56.10 66.60 51.30 44.00 54.90 .... 

KEGALONAIAS GIGANTEA 
OBLIQUARIA REFLEX! 1 51.20 51. 20 51.20 40.20 40.20 40.20 30.80 30.80 30.80 
PLAGIOLA LINEOLATA 14 84.82 63.60 108.70 63.59 50.10 78.30 39.51 34.10 46.30 
PLETHOBASUS CYPHYUS 
PLEUROBEKA CORDATUK 103 98.58 76.10 132.60 77 .42 52.10 90.60 47.97 34.20 79.90 
PL!UROB!KA OVIFORKE 2 69.80 63.50 76.10 55.70 50.60 60.80 40.35 40.00 40.70 
PL!UROB!KA PL!NUK 
PLEUROB!KA RUBRUK 
POTAKILUS ALATUS 10 139.25 110.20 163.20 91.64 72.50 102.30 40.80 34.30 44.80 
PTYCHOBRANCHUS JASCIOLARIS 
QUADRULA K!TANEVRA 9 84.71 72.50 94.80 67.19 56.90 76.10 46.33 39.70 50.90 
QUADRULA PUSTULOSA . 56 58.80 46.40 72.00 55.34 44.40 64.80 34.54 20.20 40.90 
TRITOGON!A VERRUCOSA 3 104.83 84.60 121.40 59.37 49.50 64.40 29.40 24.30 32.40 



Appendix 7-G (Continued)

LENGTH WIDTH THICKNESS
N MEAN KIN MAX MEAN KIN MAX MEAN KIN MAX

ACTINONAIAS LIGAMENTINA 2 109.55 99.40 119.70 81.00 74.00 88.00 53.25 53.10 53.40
AMBLEWA PLICATA 30 98.18 73.60 120.10 72.73 59.50 88.00 42.37 26.80 52.40
ANODONTA GRANDIS 9 124.58 102.70 144.30 67.46 56.60 74.10 49.52 39.60 54.60
ANODONTA IMBECILLIS 2 53.60 52.50 54.70 23.95 23.20 24.70 15.60 14.30 16.90
CYCLONAIAS TUBERCULATA 131 76.09 59.10 99.20 65.19 52.20 80.90 37.77 29.50 46.30
CYPROGENIA STEGARIA 1 52.90 52.90 52.90 51.40 51.40 51.40 36.40 36.40 36.40
ELLIPTIO CRASSIDENS 302 109.58 89.20 130.80 68.75 56.30 82.40 43.30 24.40 60.90
ELLIPTIO DILATATUS 2 96.35 92.60 100.10 42.95 42.20 43.70 24.75 21.50 28.00
LANPSILIS OUBICULATA 8 96.66 86.80 106.80 68.52 60.70 74.80 56.31 48.10 62.40
LAMPSILIS OVATA 5 127.98 102.10 142.70 86.44 72.90 102.70 67.56 56.50 76.70
LEPTODRA FRAGILIS 6 111.33 104.50 119.90 65.27 62.10 68.40 36.05 30.90 40.80
LIGURIA RECTA 14 157.96 140.90 185.20 59.61 50.50 66.60 49.65 40.00 54.90
MEGALONAIAS GIGANTEA 1 180.00 180.00 180.00 130.20 130.20 130.20 63.00 63.00 63.00
OBLIQUARIA REFLEXA 11 53.63 36.50 64.00 42.05 32.90 52.30 33.06 22.90 39.80
PLAGIOLA LINEOLATA 49 82.92 56.60 109.70 62.95 44.00 86.00 37.88 26.30 50.20
PLEUROBEWA CORDATTJW 234 95.08 62.10 132.60 74.99 44.70 99.80 46.26 32.80 79.90
PLEUROBEWA OVIFORME 2 69.80 63.50 76.10 55.70 50.60 60.80 40.35 40.00 40.70
PLEUROBERA PLENUM 2 60.10 51.30 68.90 57.70 49.40 66.00 44.00 39.40 48.60
POTANILUS ALATUS 47 142.73 96.70 182.10 97.96 72.50 134.50 39.57 30.00 46.50
PTYCHOBRANCHUS FASCIOLARIS 1 94.40 94.40 94.40 56.70 56.70 56.70 34.80 34.80 34.80
QUADRULA WETANEVRA 24 78.68 64.50 94.80 62.47 52.60 76.10 43.05 32.40 54.90
QUADRULA PUSTULOSA 138 56.75 40.00 74.10 53.65 39.50 64.80 33.43 20.20 40.90
TRITOGONIA VERRUCOSA 10 110.44 76.70 134.90 59.00 42.70 66.80 34.18 19.70 44.80

Appendix 7-G (Continued) 

LENGTH WIDTH THICKNESS 
N KlAN KIN . !lAX KEAR IIIN !lAX KlAN IIIN !lAX 

ACTINONlIAS LIGAKENTINA 2 109.55 99.40 119.70 B1.00 74.00 88.00 53.25 53.10 53.40 
AllBLEIIA PUCATA 30 98.1B 73.60 120.10 72.73 59.50 88.00 42.37 26.80 52.40 
AHODONTA GRANDIS 9 124.58 102.70 144.30 67.46 56.60 74.10 49.52 39.60 54.60 
ANODONTA IIIBECILUS 2 53.60 52.50 54.70 23.95 23.20 24.70 15.60 14.30 16.90 
CYCLONlIAS TUBERCULATA 131 76.09 59.10 99.10 65.19 52.20 80.90 37.77 29.50 46.30 
CfPROGENIA STEGAIIA 1 52.90 52.90 52.90 51.40 51.40 51.40 36.40 36.40 36.40 
ELLIPTIO CRASSIDENS 302 109.58 89.20 130.80 68.75 56.30 82.40 43.30 24.40 60.90 
ELLIPTIO DILATATUS 2 96.35 92.60 100.10 42.95 42.20 43.70 24.75 21.50 28.00 
LAIIPSILIS ORBICULATA 8 96.66 86.80 106.80 ·6B.52 60.70 74.BO 56.31 4B.10 62.40 
LAIIPSILIS OVATA 5 127.98 102.10 142.70 86.44 72.90 102.70 67.56 56.50 76.70 
LEPTODEA FRAGILIS 6 111.33 104.50 119.90 65.27 62.10 68.40 36.05 30.90 40.80 
LIGUliIA RECTA 14 157.96 140.90 185.20 59.61 50.50 66.60 49.65 40.00 54.90 
KEGALONAIAS GIGANTEA 1 180.00 180.00 180.00 130.20 130.20 130.20 63.00 63.00 63.00 

(7') 
OBLIQUARIA REFLEIA 11 53.63 36.50 64.00 42.05 32.90 52.30 33.06 22.90 39.80 ,... 

~ PLAGIOLA LINEOLlTA 49 82.92 56.60 109.70 62.95 44.00 86.00 37.88 26.30 50.20 
PLEUROBEIIA CORDATUII 234 95.08 62.10 132.60 74.99 44.70 99.80 46.26 32.80 79.90 
PLEUROBEKA OVIFORIIE 2 69.80 63.50 76.10 55.70 50.60 60.80 40.35 40.00 40.70 
PLEUROBEIIA PLENUII 2 60.10 51.30 68.90 57.70 49.40 66.00 44.00 39.40 48.60 
POTAIIILUS ALATUS 47 142.73 96.70 182.10 97.96 72.50 134.50 39.57 30.00 46.50 
PTYCHOBRANCHUS FASCIOLARIS 1 94.40 94.40 94.40 56.70 56.70 56.70 .34.80 34.80 34.BO 
QUADRULA KETANEVIA 24 78.6B 64.50 94.80 62.47 52.60 76.10 43.05 32.40 54.90 
QUADRULA PUSTULOSA 138 56.75 40.00 74.10 53.65 39.50 64.80 33.43 20.20 40.90 
TRlTOGONIA VERRUCOSA 10 110.44 76.70 134.90 59.00 42.70 66.BO 34.18 19.70 44.80 



Appendix 7-G (Continued)

LENGTH WIDTH THICKNESS
N MEAN MIN MAX MEAN MIN MAX MEAN MIN MAX

Ul

ACTINONAIAS LIGAIENTINA
AMBLEMA PLICATA
ANODONTA GRANDIS
ANODONTA INBECILLIS
CYCLONAIAS TUBERCULATA
CYPROGENIA STEGARIA
DRONUS DROMAS
ELLIPTIO CRASSIDENS
ELLIPTIO DILATATUS
FUSCONAIA KACULATA
LAMPSILIS ORBICULATA
LAIPSILIS OVATA
LASNIGONA COMPLANATA
LEPTODEA FRAGILIS
LIGUNIA RECTA
NEGALONAIAS GIGANTEA
OBLIQUARIA REFLEXA
PLAGIOLA LINEOLATA
PLETHOBASUS CYPHYUS
PLEUROBEMA CORDATUN
PLEUROBENA OVIFORNE
PLEUROBERA PLENUM
PLEUROBENA RUBRUI
POTANILUS ALATUS
PTYCHOBRANCHUS FASCIOLARIS
QUADRULA METANEVRA
QUADRULA PUSTULOSA
TRITOGONIA VERRUCOSA

5
3

105.42
94.77

72
1

75.62 60.50 86.60 65.14 54.70 74.50 36.95 30.60 43.10
57.70 57.70 57.70 55.60 55.60 55.60 44.10 44.10 44.10

101 104.43
1 96.80

90.10 122.50 65.82 54.10 88.50 41.43 29.50
96.80 96.80 44.20 44.20 44.20 29.80 29.80

2
1

4
2
1
7

88
1

1
15

11

26
1

96.45
121.20

158.92
165.15
46.60
79.13

91.57
72.90

80.70
128.51

75.45
54.20

104.10

82.30 110.60
121.20 121.20

71.65 69.80 73.50 51.95 43.50
86.50 86.50 86.50 62.30 62.30

97.40 112.30 75.42 70.60 78.90 52.78 50.20 54.90
92.10 97.90 69.83 69.10 70.30 39.80 36.60 42.80

50.90
29.80

60.40
62.30

48.50
56.50
23.40
36.20

52.70
40.20

142.20
160.10

46.60
62.30

70.40
72.90

170.20
170.20
46.60
92.50

108.50
72.90

59.87
109.35
36.10
61.27

73.40
56.50

57.20
102.30
36.10
46.90

58.20
56.50

60.80
116.40
36.10
69.90

89.50
56.50

45.15
54.45
23.40
34.84

43.91
40.20

41.30
52.40
23.40
32.00

30.20
40.20

80.70 80.70 64.30 64.30 64.30 44.50 44.50 44.50
98.00 150.70 87.92 76.50 106.70 36.53 30.90 40.70

67.30
46.30

104.10

88.20
72.80

104.10

60.21
51.48
52.80

56.10
44.70
52.80

70.30
64.30
52.80

40.83
31.89
36.10

36.80
25.70
36.10

46.20
37.40
36.10

Appendix 7-G (Continued) 

LENGTH WIDTH THICKNESS 
N !lEAH !lIN !lAX !lEAN !lIN !lAX !lEAN !lIN !lAX 

ACTINONAIAS LIGAIIENTINA 5 105.42 97.40 112.30 75.42 70.60 78.90 52.78 50.20 54.90 
AllBLKIIA PLICATA 3 94.77 92.10 97.90 69.83 69.10 70.30 39.80 36.60 42.80 
BODONTA GRANDIS 
BODONTA IIIBECILLIS 
CYCLONAIAS TUBERCULATA 72 75.62 60.50 86.60 65.14 54.70 74.50 36.95 30.60 43.10 
CIPaOGENIA STBGARIA 1 57.70 57.70 57.70 55.60 55.60 55.60 44.10 44.10 44.10 
DROKUS DROIlAS 
ELLIPTIO CRASSIDENS 101 104.43 90.10 122.50 65.82 54.10 88.50 41.43 29.50 50.90 
ELLIPTIO DlLATATUS 1 96.80 96.80 96.80 44.20 44.20 44.20 29.80 29.80 29.80 
FUSOONA!A IlACULATA 
LAKPSILIS ORBICULATA 2 96.45 82.30 110.60 71.65 69.80 73.50 51.95 43.50 60.40 
LAKPSILIS OVATA 1 121.20 121.20 121.20 86.50 86.50 86.50 62.30 62.30 62.30 

0) 
LASKIGONA COKPLANATA 

~ LBPTODEA FRAGILIS 
(J'j LIGURIA RBCTA 4 158.92 142.20 170.20 59.87 57.20 60.80 45.15 41.30 48.50 

IlEGALONAIAS GIGANtEA 2 165.15 160.10 170.20 109.35 102.30 116.40 54.45 52.40 56.50 
OBLIQUAIIA RBFLEXA 1 46.60 46.60 46.60 36.10 36.10 36.10 23.40 23.40 23.40 
PLAGIOLA LINEOLATA 7 79.13 62.30 92.50 61.27 46.90 69.90 34.84 32.00 36.20 
PLBTHOBASUS CYPHYUS 
PLBUROBKIIA COIDATUK 88 91.57 70.40 108.50 73.40 58.20 89.50 43.91 30.20 52.70 
PLBUROBEIIA OVIFORKE 1 72.90 72.90 72.90 56.50 56.50 56.50 40.20 40.20 40.20 
PLBUROBEIIA PLENUK 
PLEUROBEKA RUBRUII 1 80.70 80.70 80.70 64.30 64.30 64.30 44.50 44.50 44.50 
POTAKILUS ALATUS 15 128.51 98.00 150.70 87.92 76.50 106.70 36.53 30.90 40.70 
PTYCHOBRANCHUS FASCIOLARIS 
QUADRULA !lETANEVRA 11 75.45 67.30 88.20 60.21 56.10 70.30 40.83 36.80 46.20 
QUADRULA PUSTULOSA 26 54.20 46.30 72.80 51.48 44.70 64.30 31.89 25.70 37.40 
TRITOGONIA VERRUCOSA 1 104.10 104.10 104.10 52.80 52.80 52.80 36.10 36.10 36.10 



Appendix 7-G (Continued)

LENGTH WIDTH THICKNESS
N WEAN KIN WAX WEAN KIN MAX WEAN MIN WAX

C)
C)

ACTINONAIAS LIGAMENTINA
APMBLENA PLICATA
ANODONTA GRANDIS
ANODONTA IMBECILLIS
CYCLONAIAS TUBERCULATA
CYPROGENIA STEGARIA
DRONUS DRONAS
ELLIPTIO CRASSIDENS
ELLIPTIO DILATATUS
FUSCONAIA KACULATA
LANPSILIS ORBICULATA
LAMPSILIS OVATA
LASWIGONA COMPLANATA
LEPTODEA FRAGILIS
LIGUWIA RECTA
WEGALONAIAS GIGANTEA
OBLIQUARIA REFLEXA
PLAGIOLA LINEOLATA
PLETiOBASUS CYPH"JS
PLEUROBEWA CORDATOW
PLEUROBERA OVIFORNE
PLEUROBENA PLENUO
PLEUROBEKA RUBRUN
POTAKILUS ALATUS
PTYCHOBRANCHUS FASCIOLARIS
QUADRULA METANE RA
QUADRULA PUSTULOSA
TRITOGONIA VERRUCOSA

20 100.06

6 122.98

11 82.09

84.10
108.70

119.50
142.60

71.56
72.18

58.20
62.90

84.80
80.40

43.86
50.47

36.10
41.90

73.50 91.50 70.28 62.10 76.60 39.97 35.60 42.70

105 111.88 90.70
1 100.80 100.80

134.80
100.80

70.36
44.20

60.10
44.20

82.90
44.20

43.96
34.80

34.20
34.80

53.70
34.80

2 127.20 120.80 133.60 81.15 76.10 86.20 63.05 61.50 64.60

56.70
58.70

4
1
1
8

13

103.30
170.10
190.80
57.25
89.20

86.90
170.10
190.80
52.40
80.90

114.70
170.10
190.80
66.90

100.40

61.30
72.40

121.10
43.74
69.52

55.40
72.40

121.10
40.10
62.30

66.80
72.40

121.10
50.80
76.90

34.37
50.10
57.10
33.39
39.52

30.20
50.10
57.10
30.10
34.90

39.80
50.10
57.10
36.60
46.80

52 103.59 83.60 160.20 81.47 66.50 134.90 46.31 34.30 54.40

49 143.15 104.70 170.20 103.43 81.60 125.60 40.52 28.40 49.60

3
43
17

85.90
60.61

125.20

80.60
46.30
92.30

88.90
72.30

148.80

67.27
57.34
61.35

64.70
32.10
40.60

70.30
68.10
70.00

43.80
36.61
40.43

40.20
28.90
34.10

50.30
44.20
48.70

Appendiz 7-G (Continued) 

LENGTH WIDTH THICKNESS 
N KEAH KIN IIAI KEAN KIN !AX KHAN KIN IIAX 

ACTINONAIAS LIGAKENTINA 
AKBLEIIA PLICATA 20 100.06 84.10 119.50 71.56 58.20 84.80 43.86 36.10 56.70 
AHODONTA GRANDIS 6 122.98 108.70 142.60 72.18 62.90 80.40 50.47 41.90 58.70 
ANODONTA II!BECILLIS 
CYCLONAlAS TUBERCULATA 11. 82.09 73.50 91.50 70.28 62.10 76.60 39.97 35.60 42.70 
CYPROGENIA STEGARIA 
DROIlUS DROIIAS 
ELLIPTIO CRASSIDENS lOS 111.88 90.70 134.80 70.36 60.10 82.90 43.96 34.20 53.70 
ELLIPTIO DILATATUS 1 100.80 100.80 100.80 44.20 44.20 44.20 34.80 34.80 34.80 
FUSCONAlA KACULATA 
UJlPSILIS ORBICULATA 
UJlPSILIS OVATA 2 127.20 120.80 133.60 81.15 76.10 86.20 63.05 61.50 64.60 

m LASKIGONA COKPLANATA 
~ LEPTODEA FRAGILIS 4 103.30 86.90 114.70 61.30 55.40 66.80 34.37 30.20 39.80 C) 

LIGUJlIA RECTA 1 170.10 170.10 170.10 72.40 72.40 72.40 50.10 50.10 50.10 
KEGALONAIAS GIGANTE! 1 190.80 190.80 190.80 121.10 121.10 121.10 57.10 57.10 57.10 
OBLIQUARIA RlFLEIA 8 57.25 52.40 66.90 43.74 40.10 50.80 33.39 30.10 36.60 
PLAGIOLA LINEOLATA 13 89.20 80.90 100.40 69.52 62.30 76.90 39.52 34.90 46.80 
PLETROBASUS C!PHYUS 
PLEUROBEIIA COIDATUK 52 103.59 83.60 160.20 81.47 66.50 134.90 46.31 34.30 54.40 
PLEUROBEIIA OVIFORKE 
PLEUROBEIIA PL!NUK 
PLEUROBEIIA RUBRUK 
POTAIIILUS ALATUS 49 143.15 104.70 170.20 103.43 81.60 125.60 40.52 28.40 49.60 
PTYCHOBRANCHUS FASCIOLARIS 
QUADRULA IIETANEVRA 3 85.90 80.60 88.90 67.27 64.70 70.30 43.80 40.20· 50.30 
QUADRULA PUSTULOSA 43 60.61 46.30 72.30· 57.34 32.10 68.10 36.61 28.90 44.20 
TRITOGONIA VERRUCOSA 17 125.20 92.30 148.80 61.35 40.60 70.00 40.43 34.10 48.70 



Appendix 7-G (Continued)

LENGTH WIDTH THICKNESS
N MEAN KIN MAX MEAN MIN MAX MEAN KIN MAX

cl)

ACTINONAIAS LIGAMENTINA
AMBLEMA PLICATA
ANODONTA GRANDIS
ANODONTA IMBECILLIS
CYCLONAIAS TUBERCULATA
CYPROGENIA STEGARIA
DROMUS DROMAS
ELLIPTIO CRASSIDENS
ELLIPTIO DILATATUS
FUSCONAIA MACULATA
LANPSILIS ORBICULATA
LAMPSILIS OVATA
LASMIGONA COMPLANATA
LEPTODEA FRAGILIS
LIGUMIA RECTA
MEGALONAIAS GIGANTEA
OBLIQUARIA REFLEZA
PLAGIOLA LINEOLATA
PLETHOBASUS CYPHYUS
PLEUROBERA CORDATUM
PLEUROBEMA OVIFORE
PLEUROBEMA PLENUM
PLEUROBEMA RUBRUM
POTAMILUS ALATUS
PTYCHOBRANCHUS FASCIOLARIS
QUADRULA METANEVRA
QUADRULA PUSTULOSA
TRITOGONIA VERRUCOSA

6
19

4

104.13
108.21
123.37

92.70
76.30

107.90

113.40
132.50
130.10

72.30
79.99
65.80

66.80
62.90
60.90

80.30
94.90
69.60

50.88
42.61
46.20

46.60
30.50
40.70

41 82.26 70.50 94.60 68.68 59.50 78.40 38.85 32.00 44.90

100

6
6
1
1
6
2
3

15

114.33 99.10 130.50 69.92 20.10 84.70 44.20 36.10 52.40

103.77
128.43
180.20
88.20

168.92
173.70

54.67
90.71

92.60
114.00
180.20
88.20

154.40
172.20
50.50
70.10

113.30
142.00
180.20
88.20

180.30
175.20
58.80
98.40

75.07
84.58

114.30
50.20
64.07

118.25
43.13
68.05

64.40
70.00

114.30
50.20
60.20

116.80
40.20
52.20

81.10
103.40
114.30
50.20
72.40

119.70
46.80
76.10

56.83
62.65
40.30
28.60
53.33
66.15
33.50
40.40

50.60
57.30
40.30
28.60
49.90
60.90
30.90
36.40

64.40
70.20
40.30
28.60
60.40
71.40
36.70
44.70

54.60
54.40
50.10

105 96.94 76.30 112.20 76.82 60.60 89.90 46.09 34.10 59.10

1
2

13

2
69

1

84.60
91.60

140.13

80.70
57.78

136.10

84.60
90.40

102.60

76.90
48.50

136.10

84.60
92.80

155.20

84.50
80.50

136.10

70.20
73.20

102.73

63.45
54.68
72.00

70.20
71.60
80.60

62.80
44.80
72.00

70.20
74.80

119.50

64.10
68.80
72.00

50.60
50.60
41.25

48.90
34.83
34.00

50.60
49.80
30.60

43.60
26.30
34.00

50.60
51.40
46.80

54.20
42.80
34.00

Appendix 7-G (Continued) 

LENGTH WIDTH THICKNESS 
N KEAN KIN !lAX KEAN KIN !lAX KEAN XIN flAX 

ACTINONAIAS LIGAKENIINA 6 104.13 92.70 113.40 72.30 66.80 80.30 50.88 46.60 54.60 
AJlBLEKA PLICATA 19 108.21 76.30 132.50 79.99 62.90 94.90 42.61 30.50 54.40 
ANODONIA GRANDIS 4 123.37 107.90 130.10 65.80 60.90 69.60 46.20 40.70 50.10 
ANODONIA IKBECILLIS 
CYCLONAIAS TUBERCULATA 41 82.26 70.50 94.60 68.68 59.50 78.40 38.85 32.00 44.90 
C!PROGENIA STEGARIA 
DROIlUS DROMAS 
ELLIPTIO CRASSIDENS 100 114.33 99.10 130.50 69.92 20.10" 84.70 44.20 36.10 52.40 
ELLIPTIO DILATATUS 
FUSCONAIA BACULATA 
LAKPSILIS ORBICULATA 6 103.77 92.60 113.30 75.07 64.40 81.10 56.83 50.60 64.40 
LAKPSILIS OVATA 6 128.43 114.00 142.00 84.58 70.00 103.40 62.65 57.30 70.20 

C'l LASKIGONA COKPLANATA 1 180.20 180.20 180.20 114.30 114.30 114.30 40.30 40.30 40.30 
","0 

LEPTODEA FRAGILIS 1 88.20 88.20 88.20 50.20 50.20 50.20 28.60 28.60 28.60 '\l 
LIGURIA RECTA 6 168.92 154.40 180.30 64.07 60.20 72.40 53.33 49.90 60.40 
KEGALONAIAS GIGANIEA 2 173.70 172.20 175.20 118.25 116.80 119.70 66.15 60.90 71.40 
OBLIQUARIA REFLEXA 3 54.67 50.50 58.80 43.13 40.20 46.80 33.50 30.90 36.70 
PLAGIOLA LINEOLATA 15 90.71 70.10 98.40 68.05 52.20 76.10 40.40 36.40 44.70 
PLETHOBASUS CYPHYUS 
PLEUROBEKA CORDATUK 105 96.94 76.30 112.20 76.82 60.60 89.90 46.09 34.10 59.10 
PLEUROBEKA OVIFORKE 
PLEUROBEKA PLENUK 1 84.60 84.60 84.60 70.20 70.20 70.20 50.60 50.60 5"0.60 
PLEUROBEKA RUBRUK 2 91.60 90.40 92.80 73.20 71.60 74.80 50.60 49.80 51.40 
POTAKILUS ALATUS 13 140.13 102.60 155.20 102.73 80.60 119.50 41.25 30.60 46.80 
PIYCHOBRANCHUS FASCIOLARIS 
QUADRULA KETANEVRA 2 80.70 76.90 84.50 63.45 62.80 64.10 48.90 43.60 54.20 
QUADRULA PUSTULOSA 69 57.78 48.50 80.50 54.68 44.80 68.80 34.83 26.30 42.80 
TRITOGONIA VERRUCOSA 1 136.10 136.10 136.10 72.00 72.00 72.00 34.00 34.00 34.00 



Appendix 7-G (Continued)

LENGTH WIDTH THICKNESS

N MEAN KIN MAX MEAN KIN MAX MEAN KIN MAX

ACTINONAIAS LIGAMENTINA 11 104.72 92.70 113.40 73.72 66.80 80.30 51.75 46.60 54.90

AMBLEKA PLICATA 42 103.37 76.30 132.50 75.25 58.20 94.90 43.01 30.50 56.70

ANODONTA GRANDIS 10 123.14 107.90 142.60 69.63 60.90 80.40 48.76 40.70 58.70

CYCLONAIAS TUBERCULATA 124 78.39 60.50 94.60 66.76 54.70 78.40 37.85 30.60 44.90

CYPROGENIA STEGARIA 1 57.70 57.70 57.70 55.60 55.60 55.60 44.10 44.10 44.10

ELLIPTIO CRASSIDENS 306 110.22 90.10 134.80 68.72 20.10 88.50 43.21 29.50 53.70

ELLIPTIO DILATATUS 2 98.80 96.80 100.80 44.20 44.20 44.20 32.30 29.80 34.80

LAMPSILIS ORBICULATA 8 101.94 82.30 113.30 74.21 64.40 81.10 55.61 43.50 64.40

LAJPSILIS OVATA 9 127.36 114.00 142.00 84.03 70.00 103.40 62.70 57.30 70.20

LASMIGONA COMPLANATA 1 180.20 180.20 180.20 114.30 114.30 114.30 40.30 40.30 40.30

LEPTODEA FRAGILIS 5 100.28 86.90 114.70 59.08 50.20 66.80 33.22 28.60 39.80

LIGURIA RECTA 11 165.39 142.20 180.30 63.30 57.20 72.40 50.06 41.30 60.40

NEGALONAIAS GMGANTEA 5 173.70 160.10 190.80 115.26 102.30 121.10 59.66 52.40 71.40

OBLIQUARIA REFLEXA 12 55.72 46.60 66.90 42.95 36.10 50.80 32.58 23.40 36.70

PLAGIOLA LINEOLATA 35 87.83 62.30 100.40 67.24 46.90 76.90 38.96 32.00 46.80

PLEUROBERA CORDATUN 245 96.42 70.40 160.20 76.58 58.20 134.90 45.35 30.20 59.10

PLEUROBEKA OVIFORME 1 72.90 72.90 72.90 56.50 56.50 56.50 40.20 40.20 40.20

PLEUROBENA PLENUN 1 84.60 84.60 84.60 70.20 70.20 70.20 50.60 50.60 50.60

PLEUROBEKA RUBRUM 3 87.97 80.70 92.80 70.23 64.30 74.80 48.57 44.50 51.40

POTANups ALATUS 77 139.79 98.00 170.20 100.29 76.50 125.60 39.87 28.40 49.60

QUADRULA ?IETANEVRA 16 78.07 67.30 88.90 61.94 56.10 70.30 42.39 36.80 54.20

QUADRULA PUSTULOSA 138 57.98 46.30 80.50 54.91 32.10 68.80 34.83 25.70 44.20

TRITOGONIA VERRUCOSA 19 124.66 92.30 148.80 61.46 40.60 72.00 39.86 34.00 48.70

Appendix 7-G (Continued) 

LENGTH WIDTH THICKNESS 
N REAN KIN flAX REAN KIN !lAX REAN KIN !lAX 

ACTINONAIAS LIGAIIENTINA 11 104.72 92.70 113.40 73.72 66.BO BO.30 51. 75 46.60 54.90 
AllBLEJIA PLICATA 42 103.37 76.30 132.50 75.25 5B.20 94.90 43.01 30.50 56.70 
ANODONTA GIWfDIS 10 12~.14 107.90 142.60 69.63 60.90 BO.40 48.76 40.70 58.70 
CYCLONAIAS TUBERCULA!A 124 78.39 60.50 94.60 66.76 54.70 78.40 37.85 30.60 44.90 
CYPROGENIA STEGARIA 1 57.70 57.70 57.70 55.60 55.60 55.60 44.10 44.10 44.10 
ELLIPTIO CRASSIDENS 306 110.22 90.10 134.80 68.72 20.10 88.50 43.21 29.50 53.70 
ELLIPTIO DILATATUS 2 98.80 96.80 100.80 44.20 44.20 44.20 32.30 29.80 34.80 
LAIIPSILIS ORBICULATA 8 101.94 82.30 ll3.30 74.21 64.40 81.10 55.61 43.50 64.40 
LAKPSILIS OVATA 9 127.36 ll4.00 142.00 84.03 70.00 103.40 62.70 51.30 70.20 
LASIlIGONA COIIPLANATA 1 180.20 180.20 180.20 114.30 ll4.30 114.30 40.30 40.30 40.30 
LEPTODEA FRAGILIS 5 100.28 86.90 114.70 59.08 50.20 66.80 33.22 28.60 39.80 

Cl LIGUJlIA RECTA 11 165.39 142.20 180.30 63.30 57.20 72.40 50.06 41.30 60.40 
o::b KEGALONAIAS GIGANTE! 5 173.70 160.10 190.80 115.26 102.30 121.10 59.66 52.40 71.40 0) 

OBLIQUARIA REFLEIA 12. 55.72 46.60 66.90 42.95 36.10 50.80 32.58 23.40 36.70 
PLAGIOLA LINEOLATA 35 87.83 62.30 100.40 67.24 46.90 76.90 38.96 32.00 46.80 
PLEUaOBEIIA COIDATUK 245 96.42 70.40 160.20 76.58 58.20 134.90 45.35 30.20 59.10 
PLEUROBEIIA OVIFOIIIE 1 72.90 72.90 72.90 56.50 56.50 56.50 40.20 40.20 40.20 
PLEUROBEIIA PLBNUII 1 84.60 84.60 84.60 70.-20 10.20 70.20 50.60 50.60 50.60 
PLEUROBEKA RUBRUII 3 87.97 80.70 92.80 70.23 64.30 74.80 48.51 44.50 51.40 
POTAIIILUS ALATUS 17 139.79 98.00 170.20 100.29 76.50 125.60 39.87 28.40 49.60 
QUADRULA KETAflEVRA 16 78.07 67.30 88.90 61.94 56.10 70.30 42.39 36.80 54.20 
QUADRULA PUSTULOSA 138 57.98 46.30 80.50 54.91 32.10 68.80 34.83 25.70 44.20 
TRITOGONIA VERRUCOSA 19 124.66 92.30 148.80 61.46 40.60 72.00 39.86 34.00 48.70 



APPENDIX 8-A

DESCRIPTION OF EXPERIMENTAL GILL NET AND HOOP NET SITES AT
TWO STATIONS IN CHICKANAUGA RESERVOIR NEAR WATTS BAR NUCLEAR PLANT.

RIGHT AND LEFT SHORELINE/BANK DESIGNATIONS REFER TO THOSE
RESPECTIVE SIDES OF THE RESERVOIR AS THE OBSERVER IS FACING

DOWNSTREAM. ALL DEPTHS ARE DURING NORMAL SUMMER POOL.
WITH RESPECT TO EXPERIMENTAL GILL NETS, DEPTHS REFER TO THE

DEEPEST PART OF THE NET.
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Appendix 8-A. Description of Experimental Gill Net and Hoop Net Sites at
Two Stations in Chickamauga Reservoir near Watts Bar Nuclear
Plant. Right and Left Shoreline/Bank Designations Refer to
Those Respective Sides of the Reservoir as the Observer is
Facing Downstream. All Depths are During Normal Summer
Pool. With Respect to Experimental Gill Nets, Depths Refer
to the Deepest Part of the Net.

Net A(M)*

Net A(2)

Net A(3)

Net A(4)

Net A(M)

Net A(6)

This net is located on the right shoreline upstream of the WBN
intake channel immediately downstream of the mouth of a small
tributary. Water depths of 4.6 m (15 feet), a sandy bank, and
mud substrate with a few stumps and log debris in the area
characterize this site. In summer, aquatic vegetation** is
sparsely present in this area.
This site is on the right shoreline immediately upstream of the
riprapped area for the WBN intake channel along a relatively
straight shoreline. A mud/silt substrate which drops of
abruptly, no aquatic vegetation, and few stumps (at the waters
edge), trees, and shrubs characterize this area. Nets at this
site are located in 4.6 to 6.1 m (15-20 feet) of water.
Located on the left shoreline across the river from net number
A(l) and immediately downstream from the mouth of Watts Creek,
this site is characterized by a sandy steep bank, mud/silt
substrate, dead trees/branches in the water, and a small
aquatic vegetation bed. Opposite the creek mouth and
approximately 30.5 m (100 feet) from the bank are several
groups of large rocks which come to within a few feet of the
surface. Trees and shrubs comprise the primary vegetation type
along the bank. Samples were collected in approximately 3.0 m
(10 feet) of water.
This site is located in a slight indentation on the left bank
downstream of site A(3) in approximately 3.0 meters (10 feet)
of water. Riparian vegetation consists of small trees and
shrubs growing on a gradually sloping bank comprised of rubble
and larger rocks. The substrate is mud/silt and rubble, and a
small amount of milfoil is present during the sunmer months.
Located on the right shoreline immediately downstream of the
mouth of the WBN intake channel, this site is characterized by
a sloping riprapped bank and no riparian or aquatic
vegetation. Nets at this site are set in 3.0 to 3.7 m (10-12
feet) of water over a mud/silt substrate which drops off
abruptly.
This sampling area is on the right shoreline downstream of
station A(S) and immediately upstream of the WBN diffusers.
The bank area is sandy with very little slope and no
vegetation. Farther back from the water, the bank slopes
sharply and is covered with tall grass. Nets at this site are
set over a mud/silt substrate in approximately 2.4 m, (8 feet)
of water. Aquatic vegetation is sparse, and there are very few
stumps and no floating debris in the area.
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Appendix 8-A. Description of Experimental Gill Net and Hoop Net Sites at 
Two Stations in Chickamauga Reservoir near Watts Bar Nuclear 
Plant. Right and Left Shoreline/Bank Designations Refer to 
Those Respective Sides of the Reservoir as the Observer is 
Facing Downstream. All Depths are During No~al Summer 
Pool. With Respect to Experimental Gill Nets, Depths Refer 
to the Deepest Part of the Net. 

Net A(l)* This net is located on the right shoreline upstream of the WBN 
intake channel immediately downstream of the mouth of a small 
tributary. Water depths of 4.6 m (15 feet), a sandy bank, and 
mud substrate with a few stumps and log debris in the area 
characterize this site. In summer, aguaticvegetation** is 
sparsely present in this area. 

Net A(2) This site is on the right shoreline immediately upstream of the 
riprapped area for the WBN intake channel along a relatively 
straight shoreline. A mud/silt substrate which drops of 
abruptly, no aguatic vegetation, and few stumps (at the waters 
edge), trees, and shrubs characterize this area. Nets at this 
site are located in 4.6 to 6.1 m (15-20 feet) of water. 

Net A(3) Located on the left shoreline across the river from net number 
A(l) and immediately downstream from the mouth of Watts Creek, 
this site is characterized by a sandy steep bank, mud/silt 
substrate, dead trees/branches in the water, and a small 
aguatic vegetation bed. Opposite the creek mouth and 
approximately 30.5 m (100 feet) from the bank are several 
groups of large rocks which come to within a few feet of the 
surface. Trees and shrubs comprise the primary vegetation type 
along the bank. Samples were collected in approximately 3.0 m 
(10 feet) of water. 

Net A(4) This site is located in a slight indentation on the left bank 
downstream of site A(3) in approximately 3.0 meters (10 feet) 
of water. Riparian vegetation consists of small trees and 
shrubs growing on a gradually sloping bank comprised of rubble 
and larger rocks. The substrate is mud/silt and rubble. and a 
small amount of milfoil is present during the summer months. 

Net A(S) Located on the right shoreline immediately downstream of the 
mouth of the WBN intake channel. this site is characterized by 
a sloping riprapped bank and no riparian or aguatic 
vegetation. Nets at this site are set in 3.0 to 3.7 m (10-12 
feet) of water over a mud/silt substrate which drops off 
abruptly. 

Net A(6) This sampling area is on the right shoreline downstream of 
station A(S) and immediately upstream of the WBN diffusers. 
The bank area is sandy with very little slope and no 
vegetation. Farther back from the water, the bank slopes 
sharply and is covered with tall grass. Nets at this site are 
set over a mud/silt substrate in approximately 2.4 m (8 feet) 
of water. Aguatic vegetation is sparse, and there are very few 
stumps and no floating debris in the area. 
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Appendix 8-A (Continued)

Net A(M) Located on the right shoreline 102.1 m (335 feet) downstream of
the WBN diffusers, the description for this area is identical to
that for net site A(6).

Net A(8) Located on the right shoreline 163.1 m (535 feet) downstream of
the WBN diffusers, this site is also identical in description to
that for net site A(6).

Net B(S) This site, which is relatively unique with respect to habitat,
is on the right shoreline across the reservoir and upstream from
the mouth of Sewee Creek. The net, set in approximately 18.3 m
(60 feet) of water, is downstream of a large rock outcrop
located on a point where the shoreline curves in towards the
channel. Depths upstream of the site near the rock outcropping
are approximately 10.7 m (35 feet) and the net site is affected
by a strong back eddy downstream of the point. The immediate
shoreline is sandy with dead trees leaning into the water.
Riparian vegetation consists of brush and small to large trees
growing on a sloping bank and overhanging the water. The
substrate is composed primarily of mud/silt with submerged
stumps and dead trees present. There is little or no aquatic
vegetation in the area.

Net B(6) Nets at this site were fished on the right shoreline across the
reservoir, and downstream of, the mouth of Sewee Creek. The
immediate shore line is sandy with trees leaning into the
water. The substrate is composed of mud/silt, and aquatic
vegetation is present during the summer months. The water depth
at this site is 3.7 to 4.6 m (12-15 feet).

Net B(7) This site is located on the left shoreline upstream from the
mouth of Sewee Creek and adjacent to an agricultural field.
There is a gradual sloping sandy bank in the area with debris
and numerous tree stumps immediately off shore. Riparian
vegetation consists of shrubs and small trees. Aquatic
vegetation is present near the shoreline during the summer
months. The net is set over a mud substrate in approximately
1.2 to 1.8 m (4-6 feet) of water.

Net B(8) Large trees along the shore partially shade this site which is
located immediately downstream of Sewee Creek. A gradually
sloping mud/silt substrate, the presence of aquatic vegetation
during the summer months, and a sandy beach with debris and
numerous stumps located immediately off-shore characterized this
site. Depths in this area range from 1.2 to 1.8 m (4-6 feet).

*Refers to station A, net site 1, etc.

**Aquatic vegetation in the area is primarily composed of eurasian
watermilfoil (Myriophyllum spicatum L.) and spinyleaf naiad (Najas minor
All.)
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Appendix 8-A (Continued) 

Net A(7) 

Net A(8) 

Net B(5) 

Net B(6) 

Net B(7) 

Net B(8) 

Located on the right shoreline 102.1 m (335 feet) downstream of 
the WBN diffusers. the description for this area is identical to 
that for net site A(6). 
Located on the right shoreline 163.1 m (535 feet) downstream oC 
the WBN diffusers. this site is also identical in description to 
that for net site A(6). 
This site. which is relatively unique with respect to habitat. 
is on the right shoreline across the reservoir and upstream from 
the mouth of Sewee Creek. The net. set in approximately 18.3 m 
(60 feet) of water. is downstream of a large rock outcrop 
located on a point where the shoreline curves in towards the 
channel. Depths upstream of the site near the rock outcropping 
are approximately 10.7 m (35 feet) and the net site is affected 
by a strong back eddy downstream of the point. The immediate 
shoreline is sandy with dead trees leaning into the water. 
Riparian vegetation consists of brush and small to large trees 
growing on a sloping bank and overhanging the water. The 
substrate is composed primarily of mud/silt with submerged 
stumps and dead trees present. There is little or no aquatic 
vegetation in the area. 
Nets at this site were fished on the right shoreline across the 
reservoir. and downstream of. the mouth of Sewee Creek. The 
immediate shore line is sandy with trees leaning into the 

_water. The substrate is composed of mud/silt, and aquatic 
vegetation is present during the summer months. The water depth 
at this site is 3.7 to 4.6 m (12-15 feet). 
This site is located on the left shoreline upstream from the 
mouth of Sewee Creek and adjacent to an agricultural field. 
There is a gradual sloping sandy bank in the area with debris 
and numerous tree stumps immediately off shore. Riparian 
vegetation consists of shrubs and small trees. Aquatic 
vegetation is present near the shoreline during the summer 
months. The net is set over a mud substrate in approximately 
1.2 to 1.8 m (4-6 feet) of water. 
Large trees along the shore partially shade this site which is 
located immediately downstream of Sewee Creek. A gradually 
sloping mud/silt substrate, the presence of aquatic vegetation 
during the summer months, and a sandy beach with debris and 
numerous stumps located immediately off-shore characterized this 
site. Depths in this area range from 1.2 to 1.8 m (4-6 feet). 

~Refers to station A. net site I, etc. 

~~Aquatic vegetation- in the area is primarily composed of eurasian 
watermilfoil (Kyriophyllum spicatum ~.) and spinyleaf naiad (Rajas minor 
All.) 
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APPENDIX 8-B 
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WITH EXPERIKENTAL GILL NETS AT TWO STATIONS NEAR 

WATTS BAR NUCLEAR PLANT (FEBRUARY 1977 THROUGH 
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Appendix 8-8. Number of Net Nights and Dates of Preoperational Sampling with Experimen+ta Gill Nets at Two Stations

Near Watts Bar Nuclear Plant (February 1977 through December 1979 and March 1982 through December

1985).

Station A Station B

Sites Sites

Quarter Date I 2 3 4 5 6 7 8 5 6 7 8

0)
Ul

Winter 1977

Spring 1977
Summer 1977

Fal 1 1977
Winter 1978
Spring 1978

Summer 1978

Fall 1978

Winter 1979

Spring 1979

Summer 1979

Fall 1979

Spring 1982

02/15-16/1977
02/22-23/1977
04/26-27/1977
06/20-21/1977
08/15-18/1977

10/31-11/03/1977
01/09-11/1978
03/07-08/1978
04/04-05/1978
05/08-09/1978
06/06-07/1978
07/19-20/1978
08/23-24/1978
09/19-20/1978
10/11-12/1978
11/15-16/1978
12/05-06/1978
02/20-21 / 1979
03/28-29/1979
04/24-25/1979
05/21-22/1979
06/26-27/1979
07/17-18/1979
08/07-08/1979
09/04-05/1979
10/09-10/1979
11/13-14/1979
03/09-10/1982
04/07-08/1982
05/04-05/1982

*2

2

2 2

2 2

2

2
2 2 2
I I I

2 2 22 2 2 2 . . . .

4 4 4 4 - . . . 4 4 3 4

3 4
3 3
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 I
2 2
2 2
2 2
2 2
2 2
2 2
2 I
2 2
2 1
2 2
1 2
2 2

4
3
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2 - -

2 - -

2 - -

2 - -

2 - -

2 *- -

2 - -

2 - -

2 - -

2 -

2 -

2 -

4 4 4
3 3 3

4
3

2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
I 2
2 2
2 2
2 2
2 2
2 2
2 I
2 2

2
2
2

Appendix 8-8. Number of Net Nights and Oetes of Preoperational $ampl ing with Experimental Gill Net$ at Two Stations 
Near Watts Bar Nuclear Plant (February 1977 through Deeember 1979 and March 1982 through [)eced)er 
1985) • 

Station A Station 8 
Sites Sites 

Ouarter Date 2 3 4 5 6 7 8 5 6 7 8 

Winter 1977 02/ 15-16/1977 *2 2 2 2 -
02/Z2-2}/1971 2 2 2 2 

Spring 1977 04/26-21/1977 2 2 2 2 I I I I 
Sl.IIIII8r 1977 06/20-21/1977 2 2 2 2 2 2 2 2 

08/15-18/1971 4 4 4 4 4 4 3 4 
Fall 1977 10/31-11/03/1977 1 :5 4 4 4 4 4 4 
Winter 1978 01/09-ll/1978 J 3 3 3 3 3 3 1 
Spring 1978 03/07-08/1978 2 2 2 2 2 2 2 2 

04/04~/1978 2 2 2 2 2 2 2 2 
05/08-09/1978 2 2 2 2 2 2 2 2 

Sl.IIIII8r 1978 06/06--07/1978 2 2 2 2 2 2 2 2 

0> 01/19-20/1978 2 2 2 2 2 2 2 2 2 2 
til 08121-2411978 2 2 2 2 2 2 2 2 2 2 

-- Fall 1978 09/19-20/1978 2 2 2 2 2 2 2 2 2 2 
10/11-12/1978 2 2 2 2 2 2 2 2 2 2 
11/15-16/1978 2 2 2 2 2 2 2 2 2 2 

Winter 1979 12/CY;-06/1978 2 2 2 2 I 2 2 2 2 2 
02/20-21/1979 2 2 1 2 2 2 2 2 

Spring 1979 03/28-29/1979 2 2 2 2 2 2 2 2 2 2 
04/24-25/1979 2 2 2 2 I I 2 2 2 2 
OS/21-22/ 1979 2 2 2 2 2 2 2 2 2 2 

Sunma r 1979 06/26-21/ 1979 I 2 2 2 2 2 2 2 2 2 
07/17-18/1979 2 2 2 2 2 2 I 2 2 I 
08/07-0811979 2 2 2 2 2 2 2 2 2 2 

Fall 1979 09/04-05/1979 2 2 I 2 2 2 2 2 2 2 
10/09-10/1979 2 2 2 2 2 I 2 2 0 2 
11/13-1411979 2 2 I 2 2 I 2 2 2 2 

Spring 1982 01/09-10/1982 2 2 2 2 2 2 2 2 2 2 
04107 -()8/1982 2 1 2 2 2 2 2 I 2 I 
05/04--0511982 2 2 2 2 2 2 2 2 2 2 



Appendix 8-8 (Continued)

Station A Station B

Sites Sites

Quarter Date 1 2 3 4 5 6 7 8 5 6 7 8

C--
i~h

Swmer 1982

Fal 1982

Winter 1983

Spring 1983

Sumer 1983

Fa l1 1983

Winter 1984

Spring 1984

Summer 1984

Fa l1 1984

06/08-09/1962
07/07-0W/1982
08/03-04/1982
09/08-M/1982
10/05-06/1982
11/08-09/1982
12/07-08/1982
01105-06/1983
02/07-0811983
03/08-09/1983
04/12-13/1983
05/10-I 1/1983
06/20-21/1983
07/06-07/1983
08/09-10/1983
09/07-08/1983
10/04-05/1983
11/21-22/1983
12/20-21/1983

01/10-11/1984
02/07-.08/1984
03/06-07/1984
04/10-11/1984
05/29-30/1984
06/12-13/1984
07/10-I 1/1984
08/08-09/1984
09/I 1-12/1984
10/09-10/1984
11/06-07/1984

2 2
I 2
I 2
2 2V
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2

2 -

2 - -

2 --

2 - -

2 --

2 2 2
2 2 2
2 - 2

2 2 -

2 - 2
2 2 2
2 2 2
2 - -
2 -

2 - -

2 - -

2 - -

2 - -

2 - -

2 - -

2 2 2

2 2 2
2 2 2
2 2 2
2 2 2
2 2 2
2 2 2
2 2 2

Appendix 8-8 (Continued) 

Station A Station B 
Sites Sites 

Quarter IMte 2 3 4 5 6 7 8 5 6 7 8 

Slimier 1982 06/08-09/1982 2 2 2 2 2 2 2 2 2 2 
07107-4)8/1982 2 1 2 2 2 2 2 2 2 2 
08/03-04/1982 1 1 2 2 2 1 2 2 1 2 

Fall 1982 r8108-f1911982 2 2 2/ 2 2 2 2 2 2 2 
10105-06/1982 2 2 2 1 2 2 2 2 2 2 
11108-09/1982 2 2 2 2 2 2 1 1 2 2 

Winter 1983 1 U07-4)8/1982 2 2 2 2 2 2 2 2 2 2 
01105-06/1983 2 2 2 2 2 2 2 2 2 2 
OU07-4)8/1983 2 2 2 2 2 2 I 1 1 I 

Spring 1983 03108-09/1983 2 2 2 2 2 I 2 2 2 2 
04/12-13/1983 2 2 2 2 2 2 2 2 2 2 
05/10-11/1983 2 2 2 2 2 2 2 2 2 2 

C) 
S.-r 1983 06/20-21/1983 2 2 2 2 2 2 2 2 2 2 cr ... 07106-0711983 2 2 2 2 2 2 2 2 2 2 

08/09-'0/1983 2 2 2 1 2 2 2 2 2 2 
Fell 1983 r8/07-4)8/1983 2 2 2 2 0 2 2 2 2 2 

10/04-05/1983 2 2 2 1 2 2 2 2 2 2 
11121-22/1983 2 2 2 2 2 2 2 I 2 2 

Winter 1984 I U20-21/1983 2 2 2 2 2 2 1 I 2 2 
01/10-1111984 2 2 2 2 2 2 2 2 2 2 
OU07 -.«1/1984 , 2 2 2 2 2 2 2 2 2 

Spring 1984 03/06-07/1984 2 2 2 2 2 2 2 2 2 2 
04/1 0-11 /1984 2 2 2 2 2 2 2 2 2 2 2 2 
OS/29-30/1984 2 2 2 2 2 2 2 2 2 2 2 2 

S.-r 1984 06/12-13/1984 2 2 2 2 2 2 2 2 2 2 2 I 
07/10-1111984 2 2 2 2 2 2 2 2 2 2 2 2 
08/08-09/1984 I 2 2 2 2 2 2 2 2 2 2 2 

Fall 1984 O9/1I-IUI984 2 2 2 2 2 2 2 2 2 2 2 2 
10/09-10/1984 2 2 2 2 2 2 2 2 2 2 2 2 
11/06-07/1984 2 2 2 2 2 2 2 2 2 2 2 2 



Appendix 8-8 (Continued)

Station A Station B

Sites Sites

Quarter Date 1 2 3 4 5 6 7 8 5 6 7 8

Winter 1985 12/04-05/1984 2 2 2 2 I 2 2 2 2 2 2 2
01/08-09/1985 2 2 2 2 2 2 I 2 0 2 I I

02/19-20/1985 2 2 2 2 2 2 I 2 2 2 2 2

Spring 1985 03/12-13/1985 2 2 2 2 2 I I 2 2 2 2 2
04/09-10/1985 2 2 2 2 2 2 2 2 I 2 2 2

05/13-14/1985 2 0 2 2 2 2 2 2 2 2 2 2
Summer 1985 06/10-11/1985 2 2 2 2 2 2 2 2 I 2 I 2

07/08-09/1985 2 2 2 2 2 2 2 2 2 2 2 2

08/06-07/1985 2 2 2 2 2 I 2 2 2 2 2 2
FalI 1985 09/10-11/1985 2 2 2 0 2 2 2 2 2 2 I 2

10/07-08/1985 2 2 2 2 2 2 2 2 2 2 2 2

11/05-06/1985 2 2 2 2 2 2 2 2 2 2 2 2

Winter 1986 12/10-11/1985 2 2 2 2 2 2 2 2 2 2 2 2

Total effort 144 143 146 143 119 116 39 42 140 143 140 143
0,
(A;

Mumber of net nights fished during the indicated time period.

Appendix 8-8 (Continued) 

Station A Station B 
Sites Sites 

Quarter Date 2 } 4 5 6 7 8 5 6 7 8 

Winter 1985 12/04-05/1984 2 2 2 2 I 2 2 2 2 2 2 2 
01/08-&.1/1985 2 2 2 2 2 2 I 2 0 2 1 1 
021 19-20/1985 2 2 2 2 2 2 1 2 2 2 2 2 

Spring 1985 03/12-13/1985 2 2 2 2 2 1 1 2 2 2 2 2 
04109-10/1985 2 2 2 2 2 2 2 2 1 2 2 2 
05/13-14/1985 2 0 2 2 2 2 2 2 2 2 2 2 

SlIIID8r 1985 06/10-1111985 2 2 2 2 2 2 2 2 1 2 1 2 
071CJ8-qJ11985 2 2 2 2 2 2 2 2 2 2 2 2 
08/~7/1985 2 2 2 2 2 I 2 2 2 2 2 2 

Fall 1985 09/10-11/1985 2 2 2 0 2 2 2 2 2 2 1 2 
10107-08/1985 2 2 2 2 2 2 2 2 2 2 2 2 
11/05~/1985 2 2 2 2 2 2 2 2 2 2 2 2 

Winter 1986 12110-11/1985 2 2 2 2 2 2 2 2 2 2 2 2 

(7) Total effort 144 143 146 143 119 116 39 42 140 143 140 143 
(J1 
(J1 

-N.m,er of net nights fished during the indicated tl,.. period. 



APPENDIX 8-C
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Appendix 8-C. Number of Not Nights and Dates of Preoperational Sanpl ing with Hoop Nets at Two Stations near Watts
Bar Nuclear Plant (February 1977 through December 1979 and March 1982 through December 1985).

Station A Station B
Sites Sites

Quarter Date I 2 3 4 5 6 7 8 5 6 7 8

Winter 1977
Spring 1977
Summer 1977

Fal l 1977
Winter 1978

Spring 1978

Summer 1978

Fall 1978
Winter 1979

Spring 1979
Summer 1979

Fall 1979
Spring 1982

Summer 1982

Fall 1982

0,

02/09-11/1977
04/19-22/1977
07/12-15/1977
08/09-12/1977
10/18-21/1977
12/13-16/1978

01/31/78-02/03/78
03/14-17/1978
04/18-21/1978
06/27-30/1978
08/15-18/1978
10/17-20/1978
12/12-15/1978
02/13-16/1979
04/03-06/1979
06/19-22/1979
08/14-17/1979
10/16-19/1979
03/17-18/1982
04/14-15/1982
05/12-13/1982
06/17-18/1982
07/14-15/1982
08/11-12/1982
09/15-16/1982
10/27/1982
11/18-19/1982

*3

3
4
4

3 3 3 - -

3 3 3 - -

4 4 4 - -

4 4 4 - -

3
3
4
4

3
3
4
4

3 3 3 3 - -

4 4 4 4 - -

4 4 4 4 - -

4 4 4 4 - -

4 4 4 4 - -

4 4 4 4 4 4

3 3 3 3
4 4 4 4
4 4 4 4
3 3 3 3
4 4 4 4
4 4 4 4

4
3
4

4 4 4 4 4
3 3 3 3 3
4 4 4 4 4

4
3

4
3

4 4
3 3

4 4 4 4 4 4
4 4 4 4 4 4
4 4 4 4 4 4
4 4 4 4 4 4
4 4 4 4 4 4

4 4 4 4
4 4 4 4
4 4 4 4
4 4 4 4
4 4 4 4
4 4 4 4

3 3
3 3
4 4
4 4

2
2
2
2
2
2
2
2
2

2 2
2 2
2 2
2 2
2 2
2 2
2 2
I I
2 I

2 2 2
2 2 2
2 2 2
2 2 2
2 2 2
2 2 2
2 2 2
I I I
2 2 2

2
2
2
2
2
2
2

2

2
2
2
2
2
2
2
2
2

2 2
2 2
2 2
2 2
2 2
2 2
2 2
I 1
2. 2

Appendix 8-C. Number of Net Nights and Oates of Preoperational Sampling with Hoop Nets at Two Stations near Watts 
Bar Nuclear Plant (February 1977 through December 1979 and Ma~ch 1982 through December 1985). 

Station A Station B 
Sites Sites 

Quarter Date 2 3 4 5 6 7 8 5 6 7 8 

Winter 1977 02109-11/1977 *3 ·3 3 3 3 3 3 :5 
Spring 1977 041' 9-22/ 1977 :5 3 3 3 3 3 3 3 
Sunmer 1977 07112-15/1977 4 4 4 4 4 4 4 4 

08/09-121 1977 4 4 4 4 4 4 4 4 
Fall 1977 10/18-2111977 3 3 3 3 3 :5 3 3 
Winter 1978 12/13-16/1978 4 4 4 4 4 .. 4 4 

01/31/78-02103/78 4 4 4 4 4 .. 4 4 
Spring 1978 03/14-17/1978 4 4 .. 4 3 3 3 :5 

04/18-211 1978 4 4 4 4 4 4 4 4 
Sumner 1978 06/27-3011978 4 4 4 4 4 4 4 4 4 4 

08/15-1811978 .. 4 4 4 4 4 4 4 4 4 
Fall 1978 10/17-20/1978 3 3 3 3 3 3 3 3 3 3 
Winter 1979 12/12-1511978 4 4 4 4 4 4 4 4 4 4 

(7') 02113-16/1979 4 4 4 4 4 4 4 4 4 4 
C,,"l Spring 1979 04/03-0611979 4 4 4 4 4 4 4 4 4 4 
'\.l SlmlI8r 1979 06//9-2211979 4 4 4 4 4 4 .. 4 4 4 

08/14-17//979 4 4 4 4 4 4 4 4 4 4 
Fall 1979 10/16-1911979 4 4 4 4 4 4 4 4 4 4 
Spring 1982 03117-18/1982 2 2 2 2 2 2 2 2 2 2 

04/14-15/1982 2 2 2 2 2 2 2 2 2 2 
05//2-13/1982 2 2 2 2 2 2 2 2 2 2 

Sunmer 1982 06/17 -18/1982 2 2 2 2 2 2 2 2 2 2 
07114-15/1982 2 2 2 2 2 2 2 2 2 2 
08/1/-1211982 2 2 2 2 2 2 2 2 2 2 

Fall 1982 09/15-/6/1982 2 2 2 2 2 2 2 2 2 2 
10127/1982 1 1 I I I I I I I 
11118-1911982 2 2 2 2 2 2 2 2 2 



Appendix 8-C (Continued)

Station A Station B

Sites Sites

Quarter Date 1 2 3 4 5 6 7 8 5 6 7 8

Winter 1983

Spring 1983

Summer 1983

Fall 1983

Winter 1984

Spring 1984

Summer 1964

Fall 1984

Winter 1985

Spring 1985

Summer 1985

12/14-15/1982
01/12-13/1963
02/15-16/1983
03/16-17/1983
04107-08/1983
05/25-26/1983
06/08-09/1983
07/13-14/1963
08/03-04/1983
09/14-15/1983
10/13-14/1983
11/02-03/1983
12/08-09/1983
01/18-19/1984
02/15-16/1984
03/14-15/1984
04/18-19/1984
05/23-24/19S4
06/20-21/1984
07/18-19/1984
06/22-23/1984
09/19-20/1984
10/18-19/1964
11/14-15/1964
12/12-13/1984
01/16-17/1985
02/26-27/1985
03/20-21/1985
04/17-18/1985
05/08-09/1985
06/04-05/1985
07/18-19/1985
08/14-15/1985

Appendi)( 8-C (Continued) 

Station A Station B 
Sites srtes 

Quarter Date 2 3 4 5 6 7 8 5 6 7 8 

Winter 1983 12/14-15/1982 2 2 2 2 2 2 2 2 2 2 
01/12-13/1983 2 2 2 2 2 2 2 2 2 2 
02/15-16/1983 2 2 2 2 2 2 2 2 2 2 

Spring 1983 03/16-17/1983 2· 2 2 2 2 2 2 2 2 2 
04/07-08/1983 2 2 2 2 2 2 2 2 2 2 
OS/25-26/1983 2 2 2 2 2 2 2 2 2 2 

Stmller 1983 06/08-0911983 2 2 2 2 2 2 2 2 2 2 
071 \)-1411983 2 2 2 2 2 2 2 2 2 2 
08/03-04/1983 1 1 2 2 2 2 2 2 2 2 

Fall 1983 09/14-15/1983 2 2 2 2 2 2 2 2 2 2 
10113-1411983 2 2 2 2 2 2 2 2 2 . 2 
11/02-0311983 2 2 2 2 2 2 2 2 2 2 

Wrnter 1984 12108-0911981 2 2 2 2 2 I 2 2 2 2 
01118-19/1984 2 2 2 2 2 2 2 2 2 2 

(7) 021 15-16/1984 2 2 2 2 2 2 2 2 2 2 
til Spring 1984 01114-15/1984 2 2 2 2 2 2 2 2 2 2 
OJ 04/18-1911984 2 2 2 2 2 2 2 2 2 2 2 2 

OS/23-24/1984 2 2 2 2 2 2 2 2 2 2 2 2 
S ..... r 1984 06120-2111984 2 2 I 2 2 2 2 2 2 2 2 2 

07/18-19/1984 2 2 2 2 2 2 2 2 2 2 2 2 
08/22-23/1984 2 2 2 2 2 2 2 2 2 2 2 2 

Fall 1984 09119-20/1984 2 2 2 2 2 2 2 2 2 2 2 2 
10118-19/1984 2 2 2 2 2 2 2 2 2 2 2 2 
11114-15/1984 2 2 2 2 2 2 2 2 2 2 2 2 

Winter 1985 12112-13/1984 2 2 2 2 2 2 2 2 2 2 2 2 
01/16-1711985 2 2 2 2 2 2 2 2 2 2 2 2 
02/26-27/1985 2 2 2 2 2 2 2 2 2 2 2 2 

Spring 1985 03/20-21/1985 2 2 2 2 2 2 2 2 2 2 2 2 
04117-18/1985 2 2 2 2 2 2 2 2 2 2 2 2 
05/08-09/1985 2 2 2 2 2 2 2 2 2 2 2 2 

Saamer 1985 06/04-05/1985 2 2 2 2 2 2 2 2 2 2 2 2 
07118-19/1985 2 2 2 2 2 2 2 2 2 2 2 2 
08114-1511985 ·2 2 2 2 2 2 2 2 2 2 2 2 



Appendix 8-C (Continued)

Station A Station B
Sites Sites

Quarter Date I 2 3 4 5 6 7 8 5 6 7 a

FalI 1985 09/17-18/1985 2 2 2 2 2 2 2 2 2 2 2 2
10/16-17/1985 2 2 2 2 2 2 2 2 2 2 2 2
I1/13-14/1985 2 2 2 2 2 2 2 2 2 2 2 2

Winter 1986 12/17-18/1985 2 2 2 2 2 2 2 2 2 - 2 2 2

Total effort 158 158 157 159 126 125 42 42 158 158 158 158

*Number of net nights fished during the indicated time period.

(7)

Appendix 8-C (Continued) 

Station A Station B 
Sites Sites 

Quarter Date 2 3 4 5 6 7 8 5 6 7 8 

Fall 1985 09/17-1.8/1985 2 2 2 2 2 2 2 2 2 2 2 2 
10/16-1711985 2 2 2 2 2 2 2 2 2 2 2 2 
11/13-1411985 2 2 2 2 2 2 2 2 2 2 2 2 

Winter 1986 12/11-18/1985 2 2 2 2 2 2 2 2 2 ·2 2 2 

Total effort 158 158 157 159 126 125 42 42 158 158 158 158 

*Number of net nights fished during the indicated time period. 
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Appendix 8-D. Electrofishing Site Descriptions at Stations A and
B Near Watts Bar Nuclear Plant (WBN) in Upper
Chickamauga Reservoir, 1982 to 1985.

Station-Site Bank* Description

A-1 L Tree-covered rock and rock-rubble banks
backed by woods. Summer--Vegetation
extends to water's edge with minimal
amounts of submergent vegetation. Rock
to sand substrate. 2.0-3.0 m deep.

A-2 L Rock rubble and shale rock banks backed
by reclaimed field. Summer--Bank
covered with scattered mixed grasses
and low brush. A narrow band of
submergent vegetation is evident. Rock
to sand substrate. 0.8-1.5 m deep.

A-3 L Same as A-2 except banks are steeper.
1.0-2.0 m deep.

A-4 L Steep mud banks backed by a reclaimed
field. Mud substrate with scattered
stumps. Summer--Narrow band of
submergent vegetation follows
shoreline. 0.9 to 1.7 m deep.

A-5 L Low rock rubble banks with scattered
tree cover. Banks flood at higher
summer pool levels. Summer--Bank
vegetation to water's edge. Narrow
band of submergent vegetation. Rock to
sand substrate. 0.5-1.2 m deep.

A-6 R Crumbling dirt banks backed by brush
covered WBN land. Summer--Grasses and
brush extend to water's edge. Narrow
band of submergent vegetation.
Wi•ter--Sandy, gently sloping bank with
no drift. Sand and mud substrate.
0.6-1.2 m deep.

A-7 R Same as A-6. Starts at submerged
diffuser pipe location. 0.8-1.0 m deep.
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Appendix 8-D. Electrofishing Site Descriptions at Stations A and 
B Near Watts Bar Nuelear Plant (WBN) In Upper 
Chickamauga Reservoir, 1982 to 1985. 

Station-Site Bank.* 

A-I L 

A-2 L 

A-3 L 

A-4 L 

A-5 L 

A-6· R 

A-7 R 

Description 

Tree-covered rock and rock-rubble banks 
backed by woods. Summer--Vegetation 
extends to water's edge with minimal 
amounts of submergent vegetation. Rock 
to sand substrate. 2.0-3.0 m deep. 

Rock rubble and shale rock bants backed 
by reclaimed field. Summer--Bank 
covered with scattered mixed grasses 
and low brush. A narrow band of 
submergent vegetation is evident. Rock 
to sand substrate. 0.8-1.5 m deep. 

Same as A-2 except banks are steeper. 
1.0-2.0 m deep. 

Steep mud banks backed by a reclaimed 
field. Bud substrate with scattered 
stumps. Summer--Narrow band of 
submergent vegetation follows 
shoreline. 0.9 to 1.7 m deep. 

Low rock. rubble banks with scattered 
tree cover. Banks flood at higher 
sUIIIIIler pool levels. Summer--Bant 
vegetation to water's edge. Narrow 
band of aubmergent vegetation. Rock to 
sand substrate. 0.5-1.2 m deep. 

Crumbling dirt banks backed by brush 
covered WBN land. Summer~-Grasses and 
brush extend to water's edge. Narrow 
band of 8ubmergent vegetation. 
Wl~ter--Sandy, gently sloping bank with 
no drift. Sand and mud substrate. 
0.6-1.2 m deep. 

Same as A-6. Starts at 8ubmerged 
diffuser pipe location. 0.8-1.0 m deep. 
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Appendix 8-D (Continued)

Station-Site Bank* Description

A-8 R First 25 m runs along riprap above
intake channel. Steep dirt banks are
backed by WBN brush-covered land.
Trees and drift in water.
Suimer--Vegetation to water's edge.
Narrow band of submergent vegetation in
all areas above riprap. Winter--Sandy
bank, no vegetation. Sandy to mud
substrate. 0.6-1.2 m deep.

A-9 R Site starts at drainage slough backed
by WBN brush-covered land. Low dirt
banks are covered with brush and
grasses. First 1/4 site - drift and
trees in water, last 3/4 site - no
drift or trees in water. Sumner--Band
of submergent vegetation. Dirt bank
with vegetation to water's edge.
Winter--Sand and mud bank with no
vegetation. Nud substrate. 0.5-1.0 mn
deep.

A-10 R Low dirt banks are backed by
brush-covered WBN plant land. A plant
site discharge enters the reservoir in
the upper end of the sample site.
Summer--Brush and grasses extend to
water's edge. Submergent vegetation on
all portions of shoreline.
Winter--Sandy shoreline with no
vegetation. Gravel, sand, and mud
substrate. 0.3-0.9 m deep.

B-1 L Dirt banks 2-3 m high backed by woods.
Drift in water along shoreline with
fallen trees. Scattered, submerged
stumps throughout area. Summer--Low
brushes and trees overhang water's
edge. Band of submergent vegetation
follows shoreline. Winter--Narrow,
sandy shoreline with exposed stumps in
water. Mud substrate with sand.
0.8-2.0 m deep.
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Appendix 8-D (Continued) 

Station-Site 8ank~ 

A-8 R 

A-9 R 

A-I0 R 

8-1 L 

Description 

First 2S m runs along riprap above 
intate cbannel. Steep dirt bants are 
bacted by WBN brush-covered land. 
Trees and drift in water. 
Summer--Vegetation to water's edge. 
Narrow band of submergent vegetation in 
all areas above riprap. Winter--Sandy 
bank. no vegetation. Sandy to mud 
substrate. 0.6-1.2 m deep. 

Site starts at drainage slough backed 
by WBN brush-covered land. Low dirt 
bants are covered with brush and 
grasses. First 1/4 site - drift and 
trees in water. last 3/4 site - no 
drift or trees in water. Summer--8and 
of submergent vegetation. Dirt bant 
with vegetation to water's edge. 
Winter--Sand and mud bant with no 
vegetation. Rud substrate. 0.5-1.0 m 
deep. 

Low dirt bants are bacted by 
brush-covered WBN plant land. A plant 
site discharge enters the reservoir in 
the upper end of the sample site. 
Summer--Brush and grasses extend to 
water's edge. Submergent vegetation on 
all portions of shoreline. 
Winter--Sandy shoreline with no 
vegetation. Gravel. sand, and mud 
substrate. 0.3-0.9 m deep. 

Dirt bants 2-3 m high bacted by woods. 
Drift in water along shoreline with 
fallen trees. Scattered. submerged 
stumps throughout area. Summer--Low 
brushes and trees overhang water's 
edge. Band of submergent vegetation 
follows shoreline. Wlnter--Narrow. 
sandy shoreline with exposed stumps in 
water. Rud substrate with sand. 
0.8-2.0 m deep. 
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Appendix 8-D (Continued)

Station-Site Bank* Description

B-2 L Same as B-1 except located immediately
below the mouth of Sewee Creek.
0.8-1.5 deep.

B-3 L Dirt banks 2-3 m high backed by
agricultural fields. Located
immediately above the mouth of Sewee
Creek. Scattered, submerged stumps
throughout site with a small amount of
drift. Summer--Low brushes and grasses
extend over water. Band of submergent
vegetation follows shoreline.
Winter--Narrow, sandy shoreline with
exposed stumps in water. Mud
substrate. 0.3-1.0 m deep.

B-4 L Same as B-3.

B-S L Same as B-3.

B-6 R Dirt banks 3-4 m high backed by woods.
Fallen trees and drift in water. Bank
eroding badly. Summer--Narrow band of
submerged vegetation follows
shoreline. Mud substrate. 1.0-2.5 m
deep.

B-7 R Same as B-6.

B-8 R Site starts immediately below large
boulders that extend underwater. 1/2
site boulders, 1/2 site steep (4-6 m)
mud banks backed by wooded area. Drift
in mud bank area. Swift back current
around boulder area. Summer--Submerged
vegetation follows shoreline in mud
bank area. 1.5-6.0 m deep.

B-9 R Steep mud banks (4-6 m) backed by
wooded area. Large amounts of drift in
water. Two small creeks enter site.
Summer--Band of submergent vegetation
follows shoreline. 1.0-3.0 m deep.
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Appendix 8-0 (Continued) 

Station-Site Bank* 

B-2 L 

B-3 L 

8-4 L 

8-5 L 

8-6 R 

B-7 R 

8-8 R 

8-9 R 

Description .... ' 

Same as 8-1 except located immediately 
below the mouth of Sewee Creek. 
0.8-1.5 deep. 

Dirt banks 2-3 m high backed by 
a&ricultural fields. Located 
immediately above the mouth of Sewee 
Creek. Scattered, submerged stumps 
throughout site with a small amount of 
drift. Summer--Low brushes and grasses 
extend over water. Band of Bubmer&ent 
vegetation follows shoreline. 
Winter--Narrow. sandy shoreline with 
exposed stumps in water. Rud 
substrate. 0.3-1.0 m deep. 

Same as 8-3. 

Same as 8-3. 

Dirt banks 3-4 m high backed by woods. 
Fallen trees and drift in water. Bank 
eroding badly. Summer--Narrow band of 
submerged vegetation follows 
shoreline. Rud substrate. 1.0-2.5 m 
deep. 

Same as 8-6. 

Site starts immediately below large 
boulders that extend underwater. 1/2 
site boulders. 1/2 site steep (4-6 m) 
mud banks backed by wooded area. Drift 
in mud bank area. Swift back current 
around boulder area. Summer--Submerged 
vegetation follows shoreline in mud 
bank area. 1.S-6.0 m deep. 

Steep mud banks (4-6 m) backed by 
wooded area. Large amounts of drift in 
water. Two small creeks enter site. 
Summer--Band of submergent vegetation 
follows shoreline. 1.0-3.0 m. deep. 
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Appendix 8-D (Continued)

Station-Site Bank* Description

B-0 R Steep (3-5 m) banks backed by woods and
agricultural field. Small amount of
drift. One creek enters site (low
flow). Sumner--Heavily vegetated to
water's edge. Narrow band of
submergent vegetation follows
shoreline. Mud substrate. 1.0-2.0 m
deep.

*Denotes descending
(R = Right, L = Left).

bank on which sample site is located
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Appendix 8-D (Continued) 

StatioD-Site 8ank* 

8-10 R 

Description 

Steep (3-5 m) banks backed by woods and 
agricultural field. Small amount of 
drift. One creek enters site (low 
flow). Summer--Heavily vegetated to 
water's edge. Narrow band of 
submergent vegetation follows 
shoreline. Kud substrate. 1.0-2.0 m 
deep. 

-Denotes descending bank on which sample site is located 
(R = Right, L = Left). 
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APPENDIX 8-E
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Appendix 8-E. Electrofishing Sample Dates and Number of Samples
from Two Stations Near Watts Bar Nuclear Plant in
Upper Chickamauga Reservoir from 1977-1986.

Number of Samples/Station
Sample Sampling TRM 528 TRN 524.5
Quarter Dates Station A Station B

1977
Spring
Spring
Summer
Summer
Fall

1978
Winter
Winter
Spring
Spring
Spring
Summer
Summer
Summer
Fall
Fall
Fall

3/1
5/13
7/7
8/24

10/26

Total Samples

12/22/77
2/27
3/28
4/28
5/26
6/21
7/26
8/31
9/19

10/25
11/28

Total Samples

12/21/78
1/31
2/28
3/21
4/23
5/30
6/27
7/31
8/10
9/7

10/12
11/16

Total Samples

10
10
10
10
10

50

10
10

9
10
10
10
10
10
10
10
10

10
10
10
10
10

50

10
10
10
10
10
10
10
10
10
10
10

110

10
10
10
10
10
10
10
10
10
10
10
10

120

1979
Winter
Winter
Winter
Spring
Spring
Spring
Summer
Summer
Summer
Fall
Fall
Fall

109

10
10
10
10
10
10
10
10
10
10
10
10

120

GGG

Appendix 8-E. Electrotisbing Sample Oates and Number ot Samples 
trom Two Stations Near Watts Bar Nuclear Plant in 
Upper Chickamauga Reservoir Crom 1977-1986. 

Number ot Sam2les/Station 
Sample Sampling IRK 528 TRK 524.5 
Quarter Oates Station A Station B 

1971 
Spring 3/1 10 10 
Spring 5/13 10 10 
Summer 717 10 10 
Summer 8124 10 10 
Fall 10/26 10 10 

Iotal Samples 50 50 

1978 
Winter 12122177 10 10 
Winter 2127 10 10 
Spring 3128 9 10 
Spring 4128 10 10 
Spring 5126 10 10 
Summer 6121 10 10 
Summer 7126 10 10 
Summer 8/31 10 10 
Fall 9/19 10 10 
Fall 10/25 10 10 
Fall 11128 10 10 

Total Samples 109 110 

1979 
Winter 12121178 10 10 
Winter 1131 10 10 
Winter 2128 10 10 
Spring 3121 10 10 
Spring 4/23 10 10 
Spring 5/30 10 10 
Summer 6127 10 10 
Summer 7131 10 10 
Summer 8/10 10 10 
Fall 917 10 10 
Fal1 10/12 10 10 
Fall 11116 !Q 12 

Total Samples 120 120 

GGG 



Appendix 8-E (Continued)

Number of Samples/Station
Sample Sampling TR7 528 TRN 524.5
Quarter Dates Station A Station B

1982
Spring
Spring
Spring
Summer
Summer
Summer
Fall
Fall
Fall

3/23
4/21
5 /18
6/25
7/28
8/24
9/16

10/12
11/19

10
10
10
10
10
10
10
10
10

90

10
10
10
10
10
10
10
10
10

90

1983
Winter
Winter
Winter
Spring
Spring
Spring
Summer
Summer
Summer
Fall
Fall
Fall

Total Samples

12/15/82
1/13
2/9
3/22
4/15
5/31
6/29
7/15
8/24
9/23

10/6
11/18

Total Samples

.12/16/83

1/19
2/28
3/23
4/26
6/14
7/30
8/23
9/13

10/19
11/16

Total Samples

10
10
10
10
10

2
10
10
10
10
10
10

112

10
10
10
10
10
10
10
10
10
10
10

110

10
10
10
10
10
10
10
10
10
10
10
10

120

1984
Winter
Winter
Winter
Spring
Spring
Summer
Summer
Summer
Fall
Fall
Fall

10
10
10
10

9
9

10
10
10
10
10

108
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Appendix 8-£ (Continued) 

Number of Sam21es/Station 
Sample Sampling TM 528 TRIt 524.5 
Quarter Dates Station A Station B 

1982 
Spring 3123 10 10 
Spring 4/21 10 10 
Spring 5/18 10 10 
Summer 6125 10 10 
Summer 7128 10 10 
Summer 8124 10 10 
Fall 9/16 10 10 
Fall 10/12 10 10 
Fall 11/19 10 ~ 

Total Samples 90 90 

1983 
Winter 12115/82 10 10 
Winter 1113 10 10 
Winter 219 10 10 
Spring 3122 10 10 
Spring 4/15 10 10 
Spring 5/31 2 10 
Summer 6129 10 10 
Swmner 7115 10 10 
Summer 8/24 10 10 
Fall 9123 10 10 
Fall 10/6 10 10 
Fall 11118 10 ~ 

Total Samples 112 120 

1984 
Winter ·12116/83 10 10 
Winter 1/19 10 10 
Winter 2128 10 10 
Spring 3123 10 10 
Spring 4126 10 9 
Summer 6/14 10 9 
Summer 7/30 10 10 
Swmner 8123 10 10 
Fall 9/13 10 10 
Fall 10/19 10 10 
Fall 11116 10 10 

Total Samples 110 108 
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Appendix 8-E (Continued)

Number of Samples/Station
Sample Sampling TRW 528 TRM 524.5
Quarter Dates Station A Station B

1985
Winter 12/18/84 10 10
Winter 1/18 10 10
Winter 2/15 10 10
Spring 3/15 10 10
Spring 4/19 10 10
Spring 5/16 10 10
Sumner 6/26 10 10
Summer 7/16 10 10
Sumner 8/9 10 10
Fall 9/19 0 10
Fall 10/18 10 10
Fall 11/15 10 10

Total Samples 110 120

1986
Winter 12/16/85 10 10

Total Samples 1977-1986 1439
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Appendix 8-£ (Continued) 

Number of Sameles/Station 
Sample Sampling tRlf 528 tRlf 524.5 
Quarter Dates Station A Station B 

1985 
Winter 12118/84 10 10 
Winter 1/18 10 10 
Winter 2115 10 10 
Spring. 3115 10 10 
Spring 4/19 10 10 
Spring 5/16 10 10 
Summer 6126 10 10 
Summer 7116 10 10 
Summer 8/9 10 10 
Fall 9/19 0 10 
Fall 10/18 10 10 
Fall 11115 10 10 

Total Samples 110 120 

1986 
Winter 12116/85 10 10 

Total Samples 1977-1986 1439 
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APPENDIX 8-F

MEAN ANNUAL NUMBER PER HECTARE OF EACH FISH SPECIES
COLLECTED IN COVE ROTENONE SAMPLES FROM

CHICKAMAUGA RESERVOIR, 1970 THROUGH 1985,
NUMBER OF SAMPLES AT EACH LOCATION IN PARENTHESIS
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Appendix 8-F. Mean Annual Number Per Hectare of Each Fish Species Collected in Cove Rotenone Samples From Chickamauga Reservoir,
1970 Through 1985, Number of Samples at Each Location in Parenthesis

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5

Species (I) (7) (9) (16) (I) (I) (16) (I) (I) (C)

C,
0

Chestnut lamprey
Paddlefish
Spotted gar

Longnose gar

Shortnose gar

Skipjack herring

Unidentified shad

Gizzard shad

Threadf in shad

Mixed shad

Mooneye

Minnow,carp
Central stoneroller

Goldfish

Carp

Silver chub

Golden shiner

Unidentified shiner

Emerald shiner

Ghost shiner

Common shiner

Spotfin shiner

Mimic shiner

Steelcolor shiner

Pugnose minnow

Striped shiner

Unidentified minnow

Bluntnose minnow

0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 3.12 2.78 1.94
2.22 0.87 2.75 1.06
0.00 0.00 0.00 0.15
0.00 1.90 3.89 7.31
0.00 0.00 0.00 0.00

5,981.11 732.33 4,567.46 2,139.04
1,286.67 2,895.48 12,361.84 2,675.53

0.00 558.75 0.00 10.28
0.00 0.32 0.00 0.11
0.00 26.19 0.00 9.48
0.00 0.27 0.38 1.31
0.00 0.00 0.00 0.00
0.00 13.58 20.33 8.81
0.00 0.48 0.00 0.58
0.00 20.91 304.45 153.45
0.00 0.00 0.79 0.32
0.00 66.54 1,227.56 155.59
0.00 0.00 0.53 0.00
0.00 0.00 0.00 3.57
0.00 5.09 290.53 214.64
0.00 7.83 0.00 0.83
0.00 0.00 0.00 2.34
0.00 0.21 0.26 3.69
0.00 0.00 0.53 0.00
0.00 35.03 0.00 213.08

0.00 53.07 0.00 98.27

0.00 0.00 0.14
0.00 0.00 0.00

0.00 0.00 1.25
0.00 14.29 2.66
0.00 0.00 0.00
0.00 17.86 7.64
0.00 0.00 0.00

832.65 585.71 2,513.17
277.55 2,875.00 2,955.06

0.00 0.00 0.00
0.00 0.00 0.13
0.00 0.00 49.68
0.00 0.00 6.37
0.00 0.00 0.12
4.08 0.00 6.95
0.00 0.00 1.88

0.00 0.00 454.72
0.00 0.00 14.70
0.00 0.00 115.48
0.00 0.00 0.60
0.00 0.00 11.82
0.00 0.00 55.91
0.00 O.00 0.93
0.00 0.00 0.53
0.00 0.00 6.15
0.00 0.00 2.19

0.00 0.00 0.00
0.00 0.00 134.41

0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

10.91 5.21 1.45
0.00 0.00 0.00

758.18 50.00 2,924.64
427.27 4,289.5 8,504.35

0.00 0.00 0.00
3.64 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 1.04 0.00
1.82 8.33 1.45
0.00 0.00 0.00
0.00 21.87 30.43
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

Appendix 8-f. Mean Annual Nud>er Per Hectare of Each fish Species Collected In Cove Rotenone S~les From Chickamauga Reservoir. 
1910 Through 1985. N~r of S...,les at Each Location In Parenthesis 

415.2 415.1 416.2 418.0 484.7 492.6 495.0 1.2 2.5 3.5 
Species (I) (1) (9) (16) (I) (I) (16) (I) (I) (I) 

Chestnut 1 amprev 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.00 
Paddleflsh 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Spotted gar 0.00 3.12 2.18 1.94 0.00 0.00 1.25 0.00 0.00 0.00 
longnose gar 2.22 0.87 2.75 1.06 0.00 14.29 2.66 0.00 0.00 0.00 
Shortnose gar 0.00 0.00 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 
Skipjack herring 0.00 1.90 3.89 1.31 0.00 11.86 1.64 10.91 5.21 1.45 
Unidentified shad 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Gizzard shad 5.981.11 132.33 4.567.46 2,139.04 832.65 585.71 2.513.11 158.18 500.00 2,924.64 
Threadf i n shad 1,286.61 2.895.48 12,361.84 2.675.53 271.55 2.875.00 2,955.06 427.27 4,289.58 8.504.35 
Mixed shad 0.00 558.75 0.00 10.28 0.00 0.00 0.00 0.00 0.00 0.00 
Mooneve 0.00 0.32 0.00 0.11 0.00 0.00 0." 3.64 0.00 0.00 
MlnROlll.carp 0.00 26.19 0.00 9.48 0.00 0.00 49.68 0.00 0.00 0.00 

C) Central stoneroller 0.00 0.27 0.38 1.31 0.00 0.00 6.37 0.00 0.00 0.00 'J 
0 Goldfish 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.00 1.04 0.00 

Carp 0.00 13.58 20.33 8.81 4.08 0.00 6.95 1.82 8." 1.45 
Sliver chub 0.00 0.48 0.00 0.58 0.00 0.00 1.88 0.00 0.00 0.00 
Golden shiner 0.00 20.91 304.45 153.45 0.00 0.00 454.72 0.00 21.87 30.43 
Unidentified shiner 0.00 0.00 0.19 0.32 0.00 0.00 14.10 0.00 0.00 0.00 
Emerald shiner 0.00 66.54 1,221.56 155.59 0.00 0.00 115.48 0.00 0.00 0.00 
Ghost sh i ner 0.00 0.00 0.53 0.00 0.00 0.00 0.60 0.00 0.00 0.00 
ecn.non sh I ner 0.00 0.00 0.00 3.51 0.00 0.00 11.82 0.00 0.00 0.00 
Spotfln shiner 0.00 5.09 290.53 214.64 0.00 0.00 55.91 0.00 0.00 0.00 
Mimic shiner 0.00 7.83 0.00 0.83 0.00 0.00 0.93 0.00 0.00 0.00 
St&elcolor shiner 0.00 0.00 0.00 2.34 0.00 0.00 0.53 0.00 0.00 0.00 
Pugnose mi nnow 0.00 0.21 0.26 3.69 0.00 0.00 6.15 0.00 0.00 0.00 
stri pad sh I ner 0.00 0.00 0.53 0.00 0.00 0.00 2.19 0.00 0.00 0.00 
Unidentified minnow 0.00 35.03 0.00 213.08 0.00 0.00 0.00 0.00 0.00 0.00 
Bluntnose minnow 0.00 53.01 0.00 98.27 0.00 0.00 134.41 0.00 0.00 0.00 



Appendix 8-F (Continued)

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5
Species (I) (7) (9) (16) (I) (I) (16) (I) (I) (I)

,-'

Fathead minnow
Bullhead minnow
River carpsucker
QuillIback carpsucker

White sucker
Northern hegsucker
Unidentified buffalo
Smallmouth buffalo
Sigmouth buffalo
Black buffalo
Spotted sucker
Unidentified redhorse
Shorthead redhorse
River redhorse
Black redhorse
Golden redhorse
Blue catfish
Black bullhead
Yellow bullhead
Brown bullhead
Channel catfish
Flathead catfish
Killifish
Blackstripe topminnow
Blackspotted topuinnow
Mosquitofish
Unidentified temperate bass
White bass
Yellow bass

0.00 0.00
0.00 393.05
0.00 0.23
0.00 0.00

0.00 0.00
0.00 1.18
0.00 0.00

63.33 15.29
1.11 9.26
0.00 0.11
1.11 31.54
0.00 0.00
0.00 0.11
0.00 0.11
0.00 0.31
5.56 2.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
7.78 27.45
1.11 1.29
0.00 0.00
0.00 0.00
0.00 1.13
0.00 0.15
0.00 0.00

15.56 2.19
0.00 51.68

0.00
0.00

0.00
0.32
0.00
1.11
0.00
0.00
5.77
0.00
0.00
0.00
0.00
0.17
0.51
0.15
1.06
2.12
8.49
1.66
0.00
0.00
0.00

5.56
0.00
7.45

61.91

0.14
0.00

0.00
0.64
0.00
9.95
0.00
0.00

14.83
0.00
0.00
0.06
0.00
1.58
1.61
1.13
1.45
0.84

21.18
3.06
0.00
0.00
1.89
0.57
0.00
2.00

126.04

0.00 0.00
231.26 1,381.21

0.00
0.00
0.00
2.04
0.00
0.00
0.00

34.69
0.00
2.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.04
0.00
0.00
0.00
0.00
0.00
8.16
0.00

0.00
0.00
0.00
0.00
0.00
0.00
3.57
0.00
0.00
0.00

175.00
0.00
3.57
0.00

32.14
85.71
0.00
0.00
0.00
0.00
0.00

17.86
0.00
0.00
0.00
0.00
0.00
3.57
0.00

0.12
438.10

0.00
0.31
0.16
0.86
3.18
8.87
0.00
0.00

20.27
3.03
0.94
0.13
3.35
3.55
0.38
1.91

21.93
0.28

30.76
11.22
38.64
4.93

10.92
0.42
0.00

23.58
33.55

0.00 0.00
0.00 0.00
0.00 0.00
1.82 0.00
0.00 0.00
0.00 0.00
0.00 0.00

14.55 51.04
30.91 0.0
0.00 0.00
1.82 21.87

10.91 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.0 7.29

10.91 57.29
0.00 0.00
0.00 0.00
0.00 0.00
3.64 17.71
5.45 3.12
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 26.04
0.00 0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00

42.03
0.00
0.00
8.70
1.45
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

44.93
4.35
0.00
0.00
0.00
0.00
0.00

43.48
0.00

Appendix 8-F (Continued) 

415.2 415.1 416.2 418.0 484.1 492.6 495.0 1.2 2.5 :5.5 
Species (I) (1) (9) (16) (I) (I) (16) (I) (I) (I) 

fatbeed minnow 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.00 0.00 0.00 
Bullhead minnow 0.00 39:5.05 2:51.26 1,:581.21 0.00 0.00 438.10 0.00 0.00 0.00 
River carpsucker 0.00 0.21 0.00 0.14 0.00 0.00 0.00 0.00 0.00 0.00 
Qui I I back carpsucker 0.00 0.00 0.00 0.00 2.04 0.00 O.}I 1.82 0.00 0.00 
Vb I te sucker 0.00 0.00 0.00 0.00 0.00 0.00 0.16 0.00 0.00 0.00 
Northern hogsucker 0.00 1.18 0.}2 0.64 0.00 0.00 0.86 0.00 0.00 0.00 
Unidentified buffalo 0.00 0.00 0.00 0.00 0.00 3.51 }.18 0.00 0.00 , 0.00 
Smallmouttl buffalo 6}.:n 15.29 1.11 9.95 34.69 0.00 8.81 14.55 51.04 42.0} 
Bigmouth buffalo 1.11 9.26 0.00 0.00 0.00 0.00 0.00 lO.91 0.00 0.00 
Blac:kbuffalo 0.00 0.11 0.00 0.00 2.04 0.00 0.00 0.00 0.00 0.00 
Spotted sucker 1.11 31.54 5.11 14.83 0.00 115.00 20.21 1.82 21.81 8.10 
Unidentified redhorse 0.00 0.00 0.00 0.00 0.00 0.00 3.03 10.91 0.00 1.45 

C') 
Shortheed redhorse 0.00 0.11 0.00 0.00 0.00 3.57 0.94 0.00 0.00 0.00 

-..J River redhorse 0.00 0.11 0.00 0.06 0.00 0.00 0.13 0.00 0.00 0.00 
~ Black redhorse 0.00 0.31 0.00 0.00 0.00 32.14 3.35 0.00 0.00 0.00 

Golden redhorse 5.56 2.00 0.11 1.58 0.00 85.11 3.55 0.00 1.29 0.00 
Blue catfish 0.00 0.00 0.51 1.61 0.00 0.00 0.:58 10.91 51.29 0.00 
Black bullhead 0.00 0.00 0.15 1.13 0.00 0.00 1.91 0.00 0.00 0.00 
Vel low bullhead 0.00 0.00 1.06 1.45 0.00 0.00 21.93 0.00 0.00 0.00 
Brown bu II head 0.00 0.00 2.12 0.84 0.00 0.00 0.28 0.00 0.00 0.00 
Channel catfish 7.78 27.45 8.49 21.18 0.00 0.00 lO.76 3.64 11.11 44.9} 
flathead catfish 1.11 1.29 1.66 }.06 2.04 11.86 11.22 5.45 3.12 4.}5 
Killifish 0.00 0.00 0.00 0.00 0.00 0.00 :58.64 0.00 0.00 0.00 
Blackstripe topminnow 0.00 0.00 0.00 0.00 0.00 0.00 4.9} 0.00 0.00 0.00 
81ackspotted topnlnnow 0.00 1.1 } 0.00 1.89 0.00 0.00 10.92 0.00 0.00 0.00 
Mosqu I tof ish 0.00 0.15 5.56 0.51 0.00 0.00 0.42 0.00 0.00 0.00 
Unidentified temperate bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Nhlte bass 15.56 2.19 7.45 2.00 8.16 3.51 2:5.58 0.00 26.04 43.48 
Vel low bass 0.00 51.68 61.91 126.04 0.00 0.00 }3.55 0.00 0.00 0.00 



Appendix 8-F (Continued)

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5

Species (I) (7) (9) (16) (I) (I) (16) (I) (I) (I)

Rock bass 0.00 0.00 0.00 1.22 2.04 0.00 0.00 0.00 0.00 0.00

Unidentified sunfish 0.00 45.62 0.85 8.07 0.00 0.00 0.67 0.00 0.00 0.00

Warmoutti 0.00 7.63 840.36 716.93 0.00 35.71 1,632.27 32.73 22.92 20.29
Redbreast sunfish 0.00 7.99 777.15 119.84 0.00 0.00 815.31 0.00 0.00 0.00

Green sunfish 0.00 2.60 101.55 81.65 2.04 39.29 54.36 30.91 54.17 0.00

Orangespotted sunfish 0.00 0.11 0.00 1.34 0.00 0.00 0.71 0.00 10.42 2.90

Bluegill 642.22 3,472.44 17,208.59 22,104.59 487.76 596.43 14,854.96 2,647.27 4,467.71 3,539.13

Longear sunfish 81.11 484.50 696.16 940.30 110.20 167.86 410.51 0.00 0.00 0.00

Redear sunfish 27.78 73.59 8,070.15 5,229.03 2.04 7.14 3,961.46 23.64 32.29 68.12

Hybrid sunfish 0.00 0.64 0.00 0.00 0.00 0.00 0.26 0.00 0.00 0.00

Sinai Imouth bass 0.00 0.00 0.00 0.56 0.00 0.00 0.00 0.00 0.00 0.00

Spotted bass 32.22 182.44 91.79 52.01 151.02 235.71 153.51 45.45 23.96 5.80

Largemouth bass 182.22 112.25 870.41 430.76 275.51 578.57 477.37 249.09 360.42 230.43

White crappie 1.11 41.59 14.11 35.64 4.08 3.57 93.09 16.36 120.83 91.30

Black crappie 0.00 1.68 1.13 4.17 0.00 10.71 2.64 0.00 0.00 0.00

Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Unidentified darter 0.00 0.00 0.00 0.06 0.00 0.00 0.13 0.00 0.00 0.00

Mud darter 0.00 7.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Rainbow darter 0.00 4.76 0.62 0.30 0.00 0.00 0.36 0.00 0.00 0.00

Stripetail darter 0.00 0.15 1.00 0.18 0.00 0.00 0.00 0.00 0.00 0.00

Orangettroat darter 0.00 0.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Yellow perch 34.44 21.04 101.34 70.52 6.12 82.14 226.26 0.00 3.12 1.45

Logperch 0.00 35.32 146.77 30.96 0.00 0.00 106.20 0.00 0.00 0.00

Sauger 0.00 0.26 0.23 0.48 0.00 0.00 3.18 3.64 0.00 0.00

Freshwater drum 194.44 349.02 127.50 184.54 177.55 317.86 209.85 192.73 725.00 755.07

Brook silverside 0.00 18.38 429.39 250.06 0.00 0.00 140.66 0.00 0.00 0.00

Mixed & unid minnows 1,168.89 177.06 28.44 240.06 522.45 332.14 185.11 394.55 2,657.29 872.46

TotalI 9,730.00 10,005.91 48,619.17 37,772.87 2,904.08 6,221.43 30,332.77 4,918.18 13,488.54 17,194.20

Appendil( 8-F (Continued) 

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5 
Species (I) (7) (9) (16) (I) (I) (/6) (I) (I) (I) 

Rock bass 0.00 0.00 0.00 1.22 2.04 0.00 0.00 0.00 0.00 0.00 
Unidentified sunfish 0.00 45.62 0.85 8.07 0.00 0.00 0.67 0.00 0.00 0.00 
Val"lllOUth 0.00 7.63 840.36 716.93 0.00 35.71 1,632.27 32.73 22.92 20.29 
Redbreast sunfish 0.00 7.99 777.15 119.84 0.00 0.00 815.31 0.00 0.00 0.00 
Green sunfish ·0.00 2.60 101.55 81.65 2.04 39.29 54.36 30.91 54.17 0.00 
Orangespotted sunfish 0.00 0.11 0.00 1.34 0.00 0.00 0.71 0.00 10.42 2.90 
Bluegill 642.22 3,472.44 17,208.5922,104.59 487.76 596.43 14,854.96 2,647.27 4,467.71 3,539.13 
longear sunfish 81. " 484.50 696.16 940.30 110.20 167.86 410.51 0.00 0.00 0.00 
Redear sunfish 27.78 73.59 8,070.15 5,229.03 2.04 7.14 3,961.46 23.64 32.29 68.12 
Hybrl d sunf I sh 0.00 0.64 0.00 0.00 0.00 0.00 0.26 0.00 0.00 0.00 
Sma I I mouth bass 0.00 0.00 0.00 0.56 0.00 0.00 0.00 0.00 0.00 0.00 
Spotted bass 32.22 182.44 91.79 52.01 151.02 235.71 153.51 45.45 23.96 5.80 
Largemouth bass 182.22 112.25 870.41 430.76 275.51 578.57 477.37 249.09 360.42 230.43 

C'l 
White crappie 1.11 41.59 14.11 35.64 4.08 3.57 93.09 16.36 120.83 91.30 ... J 

lJ Black crappie 0.00 1.68 1.13 4.17 0.00 10.71 2.64 0.00 0.00 0.00 
Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O~OO 

Unidentified darter 0.00 0.00 0.00 0.06 0.00 0.00 0.13 0.00 0.00 0.00 
Mud darter 0.00 7.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Ra I nbow darter 0.00 4.76 0.62 0.30 0.00 0.00 0.36 0.00 0.00 0.00 
Str I pete II darter 0.00 0.15 1.00 0.18 0.00 0.00 0.00 0.00 0.00 0.00 
Orangethroat darter 0.00 0.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Yellow perch 34.44 21.04 101.34 70.52 6.12 82.14 226.26 0.00 3.12 1.45 
logperch 0.00 35.32 146.77 30.96 0.00 0.00 106.20 0.00 0.00 0.00 
Sauger 0.00 0.26 0.23 0.48 0.00 0.00 3.18 l.64 0.00 0.00 
Freshwater drwn 194.44 349.02 127.50 184.54 177.55 317.86 209.85 192.73 n5.00 755.07 
Brook s i Ivers i de 0.00 18.38 429.39 250.06 0.00 . 0.00 140.66 0.00 0.00 0.00 
Mixed & unid min~s 1,168.89 177.06 28.44 240.06 522.45 332.14 185.11 394.55 2,657.29 872.46 

Total 9,730.00 10,005.91 48,619.17 37,772.87 2,904.08 6,221.43 :SO,3l2.77 4,918.18 13,488.54 17,194.20 



Appendix 8-F (Continued)

505.4 506.0 507.3 508.0 524.6
Species (I) (I) (I) (15) (10)

Chestnut lamprey 0.00 0.00 0.00 0.16 0.00
Paddlef ish 0.00 0.00 0.00 0.00 1.18

Spotled gar 0.00 0.00 0.00 1.54 24.97
Longnose gar 0.00 0.00 0.00 3.70 3.89

Shortnose gar 0.00 0.00 0.00 0.00 2.77
Skipjack herring 5.56 21.43 14.81 15.42 2.64
Unidentified shad 0.00 0.00 0.00 0.00 24.24
Gizzard shad 2,400.00 978.57 4,192.59 2,316.52 10,276.04
Threadfin shad 12,055.56 250.00 607.41 5,677.49 2,483.76
Mixed shad 0.00 5,125.00 0.00 0.00 0.00
Mnove. 0.00 0.00 3.70 3.57 0.00
Minnow,carp 0.00 0.00 0.00 0.16 0.00
Central stoneroller 0.00 0.00 0.00 0.38 0.00
Goldfish 0.00 0.00 0.00 0.00 0.00

Carp 22.22 0.00 11.11 21.81 33.71
'J Silver chub 0.00 0.00 0.00 4.30 0.00

Golden shiner 0.00 0.00 0.00 205.12 123.46
Unidentified shiner 0.00 0.00 0.00 0.79 21.83
Emerald shiner 0.00 0.00 0.00 34.28 15.42

Ghost shiner 0.00 0.00 0.00 0.00 0.00
Comm•n shiner 0.00 0.00 0.00 0.30 0.00
Spotfin shiner 0.00 0.00 0.00 0.62 0.81
Mimic shiner 0.00 0.00 0.00 0.16 0.53
Steelcolor shiner 0.00 0.00 0.00 0.00 0.00
Pugnose minnow 0.00 0.00 0.00 0.00 0.00
Striped shiner 0.00 0.00 0.00 0.00 0.00
Unidentified minnow 0.00 0.00 0.00 36.90 0.61

Bluntnose minnow 0.00 0.00 0.00 0.00 0.00
Fathead minnow 0.00 0.00 0.00 0.00 0.00

Appendix 8-F (Continued) 

505.4 506.0 507.} 508.0 524.6 
Spacles (I) (I) (I) (15) (10) 

Chestnut Iaqlrev 0.00 0.00 0.00 0.16 0.00 
Paddleflsh 0.00 0.00 0.00 0.00 1.18 
Spotted gar 0.00 0.00 0.00 1.54 24.97 
Longnose gar 0.00 0.00 0.00 3.70 3.89 
Shortnose gar 0.00 0.00 0.00 0.00 2.77 
Skipjack herring 5.56 21.43 14.81 15.42 2.64 
Unidentified shad 0.00 0.00 0.00 0.00 24.24 
Gizzard shad 2,400.00 978.57 4,192.59 2,316.52 10,276.04 
Threadfln shad 12,055.56 250.00 607.41 5,677.49 2,483.76 
Mixed shad 0.00 5,125.00 0.00 0.00 0.00 
MooneVe 0.00 0.00 3.70 3.57 0.00 
Mlnnow,c:arp 0.00 0.00 0.00 0.16 0.00 
Central stoneroller 0.00 0.00 0.00 0.38 0.00 
Goldfish 0.00 0.00 0.00 0.00 0.00 

C'l Carp 22.22 0.00 11.11 21.81 33.71 
... J Sliver ehub 0.00 0.00 0.00 4.30 0.00 

Golden shiner 0.00 0.00 0.00 205.12 123.46 
Unidentified shiner 0.00 0.00 0.00 0.79 21.83 
Emerald shiner 0.00 0.00 0.00 34.28 15.42 
Ghost shiner 0.00 0.00 0.00 0.00 0.00 
Conmon sh I ner 0.00 0.00 0.00 0.30 0.00 
Spotf I n sh I ner 0.00 0.00 0.00 0.62 0.81 
Mimic shiner 0.00 0.00 0.00 0.16 0.53 
Ste8lcolor shiner 0.00 0.00 0.00 0.00 0.00 
Pugnose minnow 0.00 0.00 0.00 0.00 0.00 
Strl pad sh I ner 0.00 0.00 0.00 0.00 0.00 
Unidentified minnow 0.00 0.00 0.00 36.90 0.61 
Bluntnose minnow 0.00 0.00 0.00 0.00 0.00 
Fathead minnow 0.00 0.00 0.00 0.00 0.00 



Appendix 8-F (Continued)

505.4 506.0 507.3 508.0 524.6

Species (I) (I) (I) (15) (10)

Bullhead minnow 0.00 0.00 0.00 672.19 102.51

River carpsucker 0.00 0.00 0.00 1.91 0.00

Qullback carpsucker 0.00 0.00 0.00 0.00 1.56
White sucker 0.00 0.00 0.00 0.31 0.00

Northern hogsucker 0.00 0.00 0.00 0.00 0.00
Unidentified buffalo 0.00 32.14 0.00 0.00 0.00

Smalimouth buffalo 72.22 0.00 48.15 12.40 31.72

Bi gouth buffalo 0.00 0.00 0.00 0.00 0.34

Black buffalo 0.00 0.00 0.00 0.16 0.00

Spotted sucker 5.56 0.00 11.11 131.06 11.82
Unidentified redhorse 0.00 0.00 0.00 10.79 0.00

Shorthead redhorse 0.00 0.00 0.00 0.00 0.00

River redhorse 0.00 0.00 0.00 1.29 0.00
Black redhorse 0.00 0.00 0.00 0.92 0.26

Golden redhorse 0.00 7.14 22.22 10.92 1.78

Blue catfish 0.00 0.00 0.00 1.75 2.14

Black bullhead 0.00 0.00 0.00 3.51 5.12

Yellow bullhead 0.00 0.00 0.00 76.74 0.88

Brown bullhead 0.00 0.00 0.00 1.30 1.63

Channel catfish 16.67 10.71 29.63 32.26 18.14

Flathead catfish 0.00 3.57 7.41 2.28 0.91

Killifish 0.00 0.00 0.00 0.00 0.00

Blackstripe topminnow 0.00 0.00 0.00 8.68 0.00

Blackspotted topmninnow 0.00 0.00 0.00 0.00 0.00
Nosquitofish 0.00 0.00 0.00 6.24 16.04

Unidentified temperate bass 0.00 0.00 0.00 0.31 0.00

White bass 38.89 307.14 7.41 5.60 24.78

Yellow bass 0.00 0.00 0.00 79.01 300.30
Rock bass 0.00 0.00 0.00 0.00 0.00

Appendix 8-F (Continued) 

505.4 506.0 507.3 508.0 524.6 
Speeles (I) (I) (I) (15) (10) 

Bullhead minnow 0.00 0.00 0.00 672.19 102.51 
River carpsucker 0.00 0.00 0.00 1.91 0.00 
Qui I I back carpsucker 0.00 0.00 0.00 0.00 1.56 
Wh I te sucker 0.00 0.00 0.00 0.31 0.00 
Northern hogsueker 0.00 0.00 0.00 0.00 0.00 
Unidentified buffalo 0.00 32.14 0.00 0.00 0.00 . 
Sma I I mouth buffalo 72.22 0.00 48.15 12.40 31.72 
Bigmouth buffalo 0.00 0.00 0.00 0.00 0.34 
Black buffalo 0.00 0.00 0.00 0.16 0.00 
Spotted sucker 5.56 0.00 11.11 131.06 11.82 
Unidentified redhorse 0.00 0.00 0.00 10.79 0.00 
Shorthead red horse 0.00 0.00 0.00 0.00 0.00 
River redhorse 0.00 0.00 0.00 1.29 0.00 

C') Black redhorse 0.00 0.00 0.00 0.92 0.26 
... J Golden redhorse 0.00 7.14 22.22 10.92 1.78 ... Blue catfish 0.00 0.00 0.00 1.75 2.14 

Black bullhead 0.00 0.00 0.00 3.51 5.12 
Yellow bullhead 0.00 0.00 0.00 76.74 0.88 
Brown bu II head 0.00 0.00 0.00 1.30 1.63 
Channe I catf I sh 16.67 10.71 29.63 32.26 18.14 
Flathead catfish 0.00 3.57 7.41 2.28 0.91 
Killifish 0.00 0.00 0.00 ·0.00 0.00 
Blackstrlpe topminnow 0.00 0.00 0.00 8.68 0.00 
Blackspotted topninnow 0.00 0.00 0.00 0.00 0.00 
Mosqu i tof I sh 0.00 0.00 0.00 6.24 16.04 
Unidentified temperate bass 0.00 0.00 0.00 0.31 0.00 
White bass 38.89 307.14 7.41 5.60 24.78 
Yellow bess 0.00 0.00 0.00 79.01 300.30 
Rock bass 0.00 0.00 0.00 0.00 0.00 



Appendix 8-F (Continued)

505.4 506.0 507.3 508.0 524.6
Species (I) (I) (I) (I) (10)

Unidentified sunfish 0.00 0.00 0.00 5.27 0.00
Warmouth 5.56 3.57 29.63 1,246.05 255.47
Redbreast sunfish 0.00 0.00 0.00 170.11 2.15
Green sunfish 0.00 0.00 3.70 19.73 9.07

Orangespot-ed sunfish 16.67 3.57 7.41 12.95 0.00
Bluegill 1,372.22 832.14 1,133.33 6,094.16 817.19
Longeer sunfish 0.00 10.71 0.00 15.21 0.45
Redear sunfish 38.89 42.86 66.67 1,911.90 104.58
Hybrid sunfish 0.00 0.00 0.00 0.12 0.00
Smalimouth bass 0.00 0.00 0.00 0.31 0.00
Spotfed bass 111.11 128.57 233.33 95.27 15.70
Largemouth bass 155.56 407.14 359.26 332.35 49.49
White crappie 1,038.89 39.29 111.11 91.42 132.34
Black crappie 0.00 0.00 0.00 1.10 0.00
Unidentified darter 0.00 0.00 0.00 0.16 0.00
Unidentified darter 0.00 0.00 0.00 0.00 0.00
Mud darter 0.00 0.00 0.00 0.00 0.00
Rainbow darter 0.00 0.00 0.00 0.00 0.00
Stripetail darter 0.00 0.00 0.00 0.00 0.00
Orangethroat darter 0.00 0.00 0.00 0.00 0.00
Yellow perch 5.56 0.00 0.00 49.05 0.00
Logperch 0.00 0.00 0.00 40.26 0.22
Sauger 0.00 0.00 3.70 3.69 0.00
Freshwater drum 400.00 235.71 788.89 446.94 500.44
Brook silverside 0.00 0.00 0.00 20.62 23.27
Mixed & unid minnows 311.11 525.00 185.19 13.80 3.02

Total 18,072.22 8,964.29 7,877.78 19,953.28 15,449.15

-j

Appendix 8-F (Continued) 

505.4 506.0 507.3 508.0 524.6 
Species (I) (I) (I) (15) (10) 

UnidentifIed sunfish 0.00 0.00 0.00 5.27 0.00 
Varmouth 5.56 3.57 29.63 1,246.05 255.47 
Redbreast sunfish 0.00 0.00 0.00 170.11 2.15 
Green sunfish 0.00 0.00 3.70 19.73 9.07 
Oranges potted sunfish 16.67 3.57 7.41 12.95 0.00 
Bluegill 1,372.22 832.14 1,133.33 6.094.16 817.19 
longear sunf Ish 0.00 10.71 0.00 1'5.21 0.45 
Redear sunf Ish 38.89 42.86 66.67 1.911.90 104.58 
Hybrid sunfish 0.00 0.00 0.00 0.12 0.00 
Sma I I mouth bass 0.00 0.00 0.00 0.31 0.00 
Spotted bass 111.11 128.57 233.33 95.27 15.70 
Largemouth bass 155.56 407.14 359.26 332.15 49.49 

Cl 
White crappie 1,038.89 19.29 111.11 91.42 132.34 

.. J Black crappie 0.00 0.00 0.00 I. .0 0.00 
("i UnIdentified darter 0.00 0.00 0.00 0.16 0.00 

Unidentified darter 0.00 0.00 0.00 0.00 0.00 
Mud darter 0.00 0.00 0.00 0.00 0.00 
RalnboN darter 0.00 0.00 0.00 0.00 0.00 
Str I pete II darter 0:00 0.00 0.00 0.00 0.00 
Orangethroat darter 0.00 0.00 0.00 0.00 0.00 
Yellow perch 5.56 0.00 0.00 49.05 0.00 
Logperch 0.00 0.00 0.00 40.26 0.22 
Sauger 0.00 0.00 3.70 3.69 0.00 
Freshwater drum 400.00 215.71 788.89 446.94 500.44 
Brook silvers/de 0.00 0.00 0.00 20.62 21.27 
Mixed & unld minnows 111.11 525.00 185.19 13.80 J.02 

Total 18,072.22 8.964.29 7.877.78 19.953.28 15.449.15 

.. , ,.-.1". 
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Appendix 8-4. Mean biomass (kg/ha) of Each f1sh Species Collected In Cove Rotenone Samples From Chlckamauaga Reservoir, 1970
Through 1985, Number of Samples at Each Location In Parenthesis

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5

Species (I) (7) (9) (16) (I) (I) (16) (I) (I) (I)

Chestnut lamprey 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Paddlefish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spotted gar 0.00 0.98 0.26 0.34 0.00 0.00 0.26 0.00 0.00 0.00

Longnose gar 0.33 0.45 0.09 0.05 0.00 0.04 0.06 0.00 0.00 0.00
Shortnose gar 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00

Skipjack herring 0.00 0.30 0.28 0.65 0.00 0.05 0.37 0.96 0.58 0.04
Unidentified shad 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gizzard shad 57.77 103.09 302.18 180.79 32.56 90.06 101.03 45.17 35.99 48.37
Threadfin shad 1.35 15.03 52.72 7.80 0.29 3.01 16.21 0.59 4.50 8.90
Mixed shad 0.00 1.20 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
Mooneve 0.00 0.01 0.00 0.02 0.00 0.00 0.03 0.04 0.00 0.00

Mtnnow,carp 0.00 0.01 0.00 0.01 0.00 0.00 0.06 0.00 0.00 0.00
Central stonerol lIr 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00

%J Goldfish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00
Carp 0.00 28.77 11.02 14.52 8.52 0.00 14.52 0.67 14.91 2.77

Silver chub 0.00 0.01 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00
Golden shiner 0.00 0.15 2.74 1.45 0.00 0.00 2.40 0.00 1.11 1.09

Unidentified shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00
Emerald shiner 0.00 0.14 1.49 0.24 0.00 0.00 0.15 0.00 0.00 0.00

Ghost shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Common shiner 0.00 0.00 0.00 0.01 0.00 0.00 0.03 0.00 0.00 0.00

Spotfin shiner 0.00 0.02 0.31 0.24 0.00 0.00 0.07 0.00 0.00 0.00

Mimic shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Steelcolor shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pugnose minnow 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Striped shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00

Unidentif lied minnow 0.00 0.08 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00
Bluntnose minnow 0.00 0.07 0.00 0.09 0.00 0.00 0.14 0.00 0.00 0.00

Append\x 8-4;. Mean 8iomass (kg/ha) of Each f\sh Species Collected In Cove Rotenone Samples From Chlekamauaga Reservoir, 1970 
Through 1985, Number of Samples at Each Location In Parenthesis 

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5 
Species (I) (1) (9) (16) ( I ) (I) ( 16) (I) (I) (I) 

Chestnut lamprey 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Paddleflsh 0.00 0.00 0.00 , 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Spotted gar 0.00 0.98 0.26 0.14 0.00 0.00 0.26 0.00 0.00 0.00 
Long nose gar 0.33 0.45 0.09 0.05 0.00 0.04 0.06 0.00 0.00 0.00 
Shortnose gar 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 
Skipjack herring 0.00 0.30 0.28 0.65 0.00 0.05 0.37 0.96 0.58 0.04 
Unidentified shad 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Gizzard shad 57.77 103.09 302.18 180.79 32.56 90.06 101.03 45.17 35.99 48.37 
Threadfln shad 1.35 15.03 52.72 7.80 0.29 3.01 16.21 0.59 4.50 8.90 
Mixed shad 0.00 1.20 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
Moeneve 0.00 0.01 0.00 0.02 0.00 0.00 0.03 0.04 0.00 0.00 

m Mlnnow,earp 0.00 0.01 0.00 0.01 0.00 0.00 0.06 0.00 0.00 0.00 
"1 Central stoneroller 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 
-.J Goldfish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 

Carp 0.00 28.77 11.02 14.52 8.52 0.00 14.52 0.67 14.91 2.77 
Silver chub 0.00 0.01 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 
Golden shiner 0.00 0.15 2.74 1.45 0.00 0.00 2.40 0.00 I. " 1.09 
Unidentified shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 
Emerald shiner 0.00 0.14 1.49 0.24 0.00 0.00 0.15 0.00 0.00 0.00 
Ghos t shl ne r 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Conrnon sh I ner 0.00 0.00 0.00 0.01 0.00 0.00 0.03 0.00 0.00 0.00 
Spotfin shiner 0.00 0.02 0.31 0.24 0.00 0.00 0.07 0.00 0.00 0.00 
Mimic shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Steeleolor shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Pugnose minnow 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Striped shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 
Unidentified minnow 0.00 0.08 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00 
Bluntnose minnow 0.00 0.07 0.00 0.09 0.00 0.00 0.14 0.00 0.00 0.00 



Appendix 8" (Continued)

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5

Species (I) (7) (9) (16) (I) (I) (16) (I) (I) (I)

Fathead minnow 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bu Ilhead minnow 0.00 0.43 0.25 1.09 0.00 0.00 0.45 0.00 0.00 0.00

River carpsucker 0.00 0.36 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00

QuilIback carpsucker 0.00 0.00 0.00 0.00 2.41 0.00 0.32 1.87 0.00 0.00

White sucker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Northern hogsucker 0.00 0.47 0.07 0.08 0.00 0.00 0.12 0.00 0.00 0.00

Unidentified buffalo 0.00 0.00 0.00 0.00 0.00 6.07 5.04 0.00 0.00 0.00

SmalImouth buffalo 109.46 29.96 3.43 19.19 51.70 0.00 10.19 20.73 39.50 51.22

Bigmouth buffalo 4.26 17.36 0.00 0.00 0.00 0.00 0.00 54.21 0.00 0.00

Black buffalo 0.00 0.38 0.00 0.00 3.15 0.00 0.00 0.00 0.00 0.00

Spot-ted sucker 0.11 8.41 3.76 6.81 0.00 1.81 5.73 0.11 2.36 0.39

Unidenti fied redhorse 0.00 0.00 0.00 0.00 0.00 0.00 0.92 5.90 0.00 0.43
e, Shorthead redhorse 0.00 0.13 0.00 0.00 0.00 0.39 0.03 0.00 0.00 0.00
-J River redhorse 0.00 0.02 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00

Black redhorse 0.00 0.13 0.00 0.00 0.00 12.54 1.02 0.00 0.00 0.00

Golden redhorse 1.28 1.43 0.09 0.82 0.00 19.99 1.19 0.00 3.20 0.00

Blue catfish 0.00 0.00 0.33 0.88 0.00 0.00 0.25 9.86 7.33 0.00

Black bullhead 0.00 0.00 0.02 0.00 0.00 0.00 0.08 0.00 0.00 0.00

Yellow bullhead 0.00 0.00 0.00 0.04 0.00 0.00 0.13 0.00 0.00 0.00

Bronm bullhead 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Channel catfish 0.75 6.15 7.98 9.97 0.00 0.00 12.09 1.02 4.39 12.38

Flathead catfish 1.11 0.27 0.12 0.37 0.46 0.06 0.89 0.65 1.23 1.04

Killifish 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00

Blackstripe topminnow 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00

Blackspoftod topminnow 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00

Mosquitofish 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Unidentified temperate bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

White bass 0.12 0.01 0.10 0.15 0.02 0.00 0.45 0.00 0.17 0.46

Yellow bass 0.00 0.41 2.33 4.63 0.00 0.00 1.52 0.00 0.00 0.00

~ix 8-G (Continued) 

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5 
Species (I) (7) (9) (16) (I) (I) (16) (I) (I) (I) 

ratt.ead minnow 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
au II head IIi nnOlll 0.00 0.43 0.25 1.09 0.00 0.00 0.45 0.00 0.00 0.00 
River c:.erpsudter 0.00 0.36 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
Quillbeck earpsucker 0.00 0.00 0.00 0.00 2.41 0.00 0.32 1.87 0.00 0.00 

"" i fa sucker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Northern hogsucker 0.00 0.47 0.07 0.08 0.00 0.00 0.12 0.00 0.00 0.00 
Unidentified buffalo 0.00 0.00 0.00 0.00 0.00 6.07 5.04 0.00 0.00 0.00 
s.a"aouth buffalo 109.46 29.96 3.43 19.19 51.70 0.00 10.19 20.13 39.50 51.22 
Biu-outh buffalo 4.26 17.36 0.00 0.00 0.00 0.00 0.00 54.21 0.00 0.00 
BID buffalo 0.00 0.38 0.00 0.00 3.15 0.00 0.00 0.00 0.00 0.00 
Spotted sucker 0.11 8.41 3.76 6.81 0.00 1.81 5.13 O. II 2.36 0.39 
Unidentified redhorse 0.00 0.00 0.00 0.00 0.00 0.00 0.92 5.90 0.00 0.43 

f]') Shor'thead redhorse 0.00 0.13 0.00 0.00 0.00 0.39 0.03 0.00 0.00 0.00 
'1 River redborse 0.00 0.02 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 CO 

BID redhorse 0.00 0.1} 0.00 0.00 0.00 12.54 1.02 0.00 0.00 0.00 
901 dare redhorse 1.28 1 • .0 0.09 0.82 0.00 19.99 1.19 0.00 3.20 0.00 
Blue catfish 0.00 0.00 0.:51 0.88 0.00 0.00 0.25 9.86 7.33 0.00 
Black bullhead 0.00 0.00 0.02 0.00 0.00 0.00 0.08 0.00 0.00 0.00 
YellOlll bullhead 0.00 0.00 0.00 0.04 0.00 0.00 0.13 0.00 0.00 0.00 
8r0llln bu I I head 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Channe I catf J sh 0.75 6.15 7.98 9.97 0.00 0.00 12.09 1.02 4.39 12.38 
Flathead c:.etf J sh . I. II 0.27 0.12 0.37 0.46 0.06 0.89 0.65 1.23 1.04 
Ki Iii fish 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 
Blackstrlpe topmlnnow 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 
81ackspotted topminnow 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 
Mosquitofish 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Unidentified tempera+' bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
~ite bass 0.12 0.01 0.10 0.15 0.02 0.00 0.45 0.00 0.17 0.46 
Ye I 10lIl bass 0.00 0.41 2.33 4.63 0.00 0.00 1.52 0.00 0.00 0.00 



Appendix 8-G (Continued)

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5
Species -(D (7) (9) (16) (I) (i) (16) (I) (I) (1)

Rock bass 0.00 0.00 0.00 0.01 0.19 0.00 0.00 0.00 0.00 0.00
Unidentified sunfish 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Warmouth 0.00 0.35 2.53 2.42 0.00 0.39 2.99 0.15 0.42 0.67
Redbreast sunfish 0.00 0.02 0.85 0.14 0.00 0.00 0.80 0.00 0.00 0.00

Green sunfish 0.00 0.03 0.25 0.47 0.01 0.60 0.13 0.63 0.30 0.00

Orangespot-ed sunfish 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.09 0.02
Bluegill 8.13 21.46 39.41 44.78 4.18 9.98 29.56 9.47 25.44 17.27

Longear sunfish 1.00 3.67 3.62 3.42 1.46 2.18 2.58 0.00 0.00 0.00
Redear sunfish 2.77 4.84 12.09 12.74 0.09 1.07 13.92 1.89 2.10 4.31
Hybrid sunfish 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00

Smalimouth bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spot-ted bass 0.24 1.52 0.64 0.64 1.10 0.90 0.79 0.16 0.11 0.01

Largemouth bass 4.15 4.65 14.48 13.12 9.38 2.13 8.45 2.35 6.10 8.40
White crappie 0.00 1.43 0.62 1.08 0.68 0.00 1.78 1.17 5.00 4.92

Black crappie 0.00 0.13 0.07 0.12 0.00 1.15 0.25 0.00 0.00 0.00
Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mud darter 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rainbow darter 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stripetail darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Orangethroat darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Yellow perch 0.25 0.49 1.61 1.33 0.02 0.33 2.64 0.00 0.10 0.07

Logperch 0.00 0.36 0.91 0.22 0.00 0.00 0.67 0.00 0.00 0.00

Sauger 0.00 0.07 0.02 0.08 0.00 0.00 0.27 1.40 0.00 0.00
Freshwater drum 16.48 16.49 11.68 17.84 17.05 29.22 19.12 10.48 44.93 79.95
Brook silverside 0.00 0.03 0.42 0.31 0.00 0.00 0.15 0.00 0.00 0.00
Mixed & unid minnows 1.17 0.29 0.00 0.48 0.73 0.71 0.21 0.39 2.66 0.87

TotalI 210.71 272.18 478.81 349.70 133.99 182.67 260.31 169.88 202.54 243.59

Appendix 8-G (COntInued) 

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5 
Species -( I) (7) (9) (16) (I) (I) (16) (I) (I) (I) 

Rock bass 0.00 0.00 0.00 0.01 0.19 0.00 0.00 0.00 0.00 0.00 
Unidentified sunfish 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Warmouth 0.00 0.35 2.53 2.42 0.00 0.39 2.99 0.15 0.42 0.67 
Redbreast sunfish 0.00 0.02 0.85 0.14 0.00 0.00 0.80 0.00 0.00 0.00 
Green sunfish 0.00 0.03 0.25 0.47 0.01 0.60 0.13 0.63 0.30 0.00 
Orangespotted sunf Ish 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.09 0.02 
Bluegill B.13 21.46 39.41 44.7B 4.18 9.98 29.56 9.47 25.44 17.27 
Longear sunfish 1.00 3.67 3.62 3.42 1.46 2.18 2.5B 0.00 0.00 0.00 
Redear sunfish 2.77 4.84 12.09 12.74 0.09 1.07 13.92 1.89 2.10 4.31 
Hvbrld sunfish 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 
SInai I mouth bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Spotted bass 0.24 1.52 0.64 0.64 1.10 0.90 0.79 0.16 0.11 0.01 
largemouth bass 4.15 4.65 14.48 13.12 9.38 2.13 8.45 2.35 6.10 8.40 

C} White crappie 0.00 1.43 0.62 1.08 0.68 0.00 I. 78 1.17 5.00 4.92 
.. J 
(..,') Black crappIe 0.00 0.13 0.07 0.12 0.00 1.15 0.25 0.00 0.00 0.00 

Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Mud darter 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Ra i nbow darter 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Stripetall darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Orangethroat darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Yellow perch 0.25 0.49 1.61 I.ll 0.02 0.33 2.64 0.00 0.10 0.07 
logperch 0.00 0.36 0.91 0.22 0.00 0.00 0.67 0.00 0.00 0.00 
Sauger 0.00 0.07 0.02 0.08 0.00 0.00 0.27 1.40 0.00 0.00 
Freshwater drum 16.48 16.49 11.68 17.84 17.05 29.22 19.12 10.48 44.93 79.95 
Brook silv8rslde 0.00 0.03 0.42 0.31 0.00 0.00 0.15 0.00 0.00 0.00 
Mixed & unld minnows 1.17 0.29 0.00 0.48 0.73 0.71 0.21 0.39 2.66 0.87 

Total 210.71 272.18 478.81 349.70 133.99 182.67 260.31 169.88 202.54 243.59 



Appendix 8-G (Continued)

505.4 506.0. 507.3 508.0 524.6

Species (I) (I) (I) (15) (10)

Chestnut lamprey 0.00 0.00 0.00 0.00 0.00
Paddlefish 0.00 0.00 0.00 0.00 0.63

Spotted gar 0.00 0.00 0.00 0.40 14.56
Longnose gar 0.00 0.00 0.00 0.10 0.66

Shortnose gar 0.00 0.00 0.00 0.00 1.45

Skipjack herring 0.04 1.79 1.65 1.04 0.05

Unidentified shad 0.00 0.00 0.00 0.00 0.01

Gizzard shad 214.59 113.91 115.41 143.09 66.02
Threadfin shad 12.62 0.26 0.77 27.21 4.83
Mixed shad 0.00 5.52 0.00 0.00 0.00

Mooneye 0.00 0.00 0.01 0.06 0.00

Mlnnowcarp 0.00 0.00 0.00 0.00 0.00
Central stonerol ler 0.00 0.00 0.00 0.00 0.00

Goldfish 0.00 0.00 0.00 0.00 0.00

Carp 26.23 0.00 17.36 34.15 72.08

0 Silver chub 0.00 0.00 0.00 0.09 0.00
Golden shiner 0.00 0.00 0.00 2.62 0.25

Unidentified shiner 0.00 0.00 0.00 0.00 0.02

Emerald shiner 0.00 0.00 0.00 0.13 0.02

Ghost shiner 0.00 0.00 0.00 0.00 0.00

Common shiner 0.00 0.00 0.00 0.00 0.00

Spotf in shiner 0.00 0.00 0.00 0.00 0.00
Mimic shiner 0.00 0.00 0.00 0.00 0.00

Steelcolor shiner 0.00 0.00 0.00 0.00 0.00

Pugnose minnow 0.00 0.00 0.00 0.00 0.00

Striped shiner 0.00 0.00 0.00 0.00 0.00
Unidentified minnow 0.00 0.00 0.00 0.05 0.00

Bluntnose minnow 0.00 0.00 0.00 0.00 0.00
Fathead minnow 0.00 0.00 0.00 0.00 0.00

Appendix 8-G (Continued) 

505.4 506.0 507.3 508.0 524.6 
SpecJes (I) (I) (I) OS) (10) 

Chestnut lamprey 0.00 0.00 0.00 0.00 0.00 
Paddlefish 0.00 0.00 0.00 0.00 0.63 
Spoffed gar 0.00 0.00 0.00 0.40 14.56 
Loognose gar 0.00 0.00 0.00 0.10 0.66 
Shortnose gar 0.00 0.00 0.00 0.00 1.45 
Skipjack herring 0.04 1.79 1.65 1.04 0.05 
Unidentified shad 0.00 0.00 0.00 0.00 0.01 
GI zzard shad 214.59 113.91 115.41 143.09 66.02 
Threadfin shad 12.62 0.26 0.17 27.21 4.83 
Mixed shad 0.00 5.52 0.00 0.00 0.00 
Mooneye 0.00 0.00 0.01 0.06 0.00 
Mlnnow.earp 0.00 0.00 0.00 0.00 0.00 
Central stoneroller 0.00 0.00 0.00 0.00 0.00 

C') Goldfish 0.00 0.00 0.00 0.00 0.00 
c;, Carp 26.23 0.00 17.36 34.15 n.08 
0 Silver chub 0.00 0.00 0.00 0.09 0.00 

Golden shiner 0.00 0.00 0.00 2.62 0.25 
Unidentified shiner 0.00 0.00 0.00 0.00 0.02 
Emerald shiner 0.00 0.00 0.00 0.13 0.02 
Ghost shiner 0.00 0.00 0.00 0.00 0.00 
Cannon shiner 0.00 0.00 0.00 0.00 0.00 
Spotfln shiner 0.00 0.00 0.00 0.00 0.00 
Mimic: shiner 0.00 0.00 0.00 0.00 0.00 
Stee I co I or sh I ner 0.00 0.00 0.00 0.00 0.00 
Pugnose minnow 0.00 0.00 0.00 0.00 0.00 
Stri ped sh I ner 0.00 0.00 0.00 0.00 0.00 
Unidentified minnow 0.00 0.00 0.00 0.05 0.00 
Bluntnose minnow 0.00 0.00 0.00 0.00 0.00 
Fathead minnow 0.00 0.00 0.00 0.00 0.00 



Appendix 8-" (Continued)

505.4 506.0 507.3 508.0 524.6
Species (I) (I) (I) (15) (10)

Bullhead minnow 0.00 0.00 0.00 0.77 0.06
River carpsucker 0.00 0.00 0.00 0.08 0.00
Quillback carpsucker 0.00 0.00 0.00 0.00 0.02
White sucker 0.00 0.00 0.00 0.01 0.00
Northern hogsucker 0.00 0.00 0.00 0.00 0.00
Unidentified buffalo 0.00 25.71 0.00 0.00 0.00
Sm.IlImouth buffalo 82.71 0.00 49.01 14.15 23.69
Bigmouth buffalo 0.00 0.00 0.00 0.00 0.95
Black buffalo 0.00 0.00 0.00 0.49 0.00
Spotted sucker 0.02 0.00 0.04 16.37 6.44
Unidentified redhorse 0.00 0.00 0.00 0.15 0.00

Shorthead redhorse 0.00 0.00 0.00 0.00 0.00
River redhorse 0.00 0.00 0.00 0.68 0.00

Cn
rA Black redhorse 0.00 0.00 0.00 0.49 0.19

Golden redhorse 0.00 5.07 10.92 3.46 1.26
Blue catfish 0.00 0.00 0.00 1.28 0.25
Black bullhead 0.00 0.00 0.00 0.19 0.12
Yellow bullhead 0.00 0.00 0.00 0.64 0.00
Brown bullhead 0.00 0.00 0.00 0.26 0.59
Channel catfish 1.57 0.24 7.20 22.89 7.22
Flathead catfish 0.00 0.00 2.36 0.95 0.52
Killifish 0.00 0.00 0.00 0.00 0.00
Blackstripe topminnow 0.00 0.00 0.00 0.04 0.00
BIackspotted topminnow 0.00 0.00 0.00 0.00 0.00
Mosquitofish 0.00 0.00 0.00 0.01 0.02

Unidentified temperate bass 0.00 0.00 0.00 0.00 0.00
White bass 0.10 1.47 0.03 0.30 0.24

Yellow bass 0.00 0.00 0.00 1.20 2.00
Rock bass 0.00 0.00 0.00 0.00 0.00

Appendix 8-G (COntinued) 

505.4 506.0 507.3 508.0 524.6 
Species (I) (I) (I) ( 15) (10) 

au II head ml nnow 0.00 0.00 0.00 0.77 0.06 
River carpsucker 0.00 0.00 0.00 0.08 0.00 
Ou III back carpsucker 0.00 0.00 0.00 0.00 0.02 
White sucker 0.00 0.00 0.00 0.01 0.00 
Northern hogsucker 0.00 0.00 0.00 0.00 0.00 
Unidentified buffalo 0.00 25.71 0.00 0.00 0.00 
Smellmouth buffalo 82.71 0.00 49.01 14.15 23.69 
Bigmouth buffalo 0.00 0.00 0.00 0.00 0.95 
81ack buffalo 0.00 0.00 0.00 0.49 0.00 
Spotted sucker 0.02 0.00 0.04 16.37 6.44 
Unidentified redhorse 0.00 0.00 0.00 0.15 0.00 
Shorthead redhorse 0.00 0.00 0.00 0.00 0.00 

IJ'l River redhorse 0.00 0.00 0.00 0.68 0.00 
en Black redhorse 0.00 0.00 0.00 0.49 0.19 ~ 

Golden redhorse 0.00 5.07 10.92 3.46 1.26 
Blue catfish 0.00 0.00 0.00 1.28 0.25 
Black bullhead 0.00 0.00 0.00 0.19 0.12 
Yellow bullhead 0.00 0.00 0.00 0.64 0.00 
Brown bu II head 0.00 0.00 0.00 0.26 0.59 
Channel catfish I.S7 0.24 7.20 22.89 7.22 
Flathead catfish 0.00 0.00 2.36 0.95 0.52 
Killifish 0.00 0.00 0.00 0.00 0.00 
Blackstrlpe topminnow 0.00 0.00 0.00 0.04 0.00 
Blackspottad topmlnnow 0.00 0.00 0.00 0.00 0.00 
Mosqu I tof I sh 0.00 0.00 0.00 0.01 0.02 
Unidentified temperate bass 0.00 0.00 0.00 0.00 0.00 
White bass 0.10 1.47 0.03 0.30 0.24 
Yellow bass 0.00 0.00 0.00 1.20 2.00 
Rock bass 0.00 0.00 0.00 0.00 0.00 



Appendix 8-G (Continued)

505.4 506.0 507.3 508.0 524.6

Species (I) (I) (1) (15) (10)

Unidentified sunfish 0.00 0.00 0.00 0.0 0.00

Warmouth 0.20 0.06 1.11 3.06 0.62
Redbreast sunfish 0.00 0.00 0.00 0.26 0.03
Green sunfish 0.00 0.00 0.07 0.29 0.10

Orangespotted sunfish 0.19 0.02 0.04 0.04 0.00
Bluegill 23.11 8.94 26.81 31.28 4.99
Longear sunfish 0.00 0.06 0.00 0.21 0.01
Redear sunfish 2.06 1.62 2.74 11.99 2.43
Hybrid sunfish 0.00 0.00 0.00 0.00 0.00
Siai imouth bass 0.00 0.00 0.00 0.00 0.00
Spotted bass 0.17 0.16 0.28 0.31 0.06
Largemouth bass 6.29 9.28 14.28 14.03 3.58
White crappie 29.59 0.61 4.10 3.68 1.50
Black crappie 0.00 0.00 O.00 0.01 0.00
Unidentified darter 0.00 0.00 0.00 0.00 0.00
Unidentified darter 0.00 0.00 0.00 0.00 0.00

Mud darter 0.00 0.00 0.00 0.00 0.00
Rainbow darter 0.00 0.0 0.00 0.00 0.00
Stripetall darter 0.00 0.00 0.00 0.00 0.00

Orangethroat darter 0.00 0.00 0.00 0.00 0.00
Yellow perch 0.02 0.00 0.00 0.46 0.00
Logperch 0.00 0.00 0.00 0.18 0.00
Sauger 0.00 0.00 0.79 0.57 0.00

Freshwater drum 31.69 10.75 50.51 31.58 51.87
Brook silverside 0.00 0.00 0.00 0.02 0.02
Mixed & unid minnows 0.29 1.12 0.19 0.05 0.00

Total 431.49 186.60 305.68 371.38 269.38

In'

Append i x 8-G (Cant i nued) 

505.4 506.0 507.3 508.0 524.6 
Species (I) (I) (I) ( 15) (10) 

Unidentified sunfish 0.00 0.00 0.00 0.01 0.00 
Waf'lllOUtb 0.20 0.06 1.11 3.06 0.62 
Redbreast sunfish 0.00 0.00 0.00 0.26 0.03 
Green sunfish 0.00 0.00 0.07 0.29 0.10 
Orangespotted sunfish 0.19 0.02 0.04 0.04 0.00 
Bluegill 23.11 8.94 26.81 31.28 4.99 
Longear sun fish 0.00 0.06 0.00 0.21 0.01 
Redear sunff sh 2.06 1.62 2.74 11.99 2.43 
HVbrld sunfish 0.00 0.00 0.00 0.00 0.00 
Sui I mouth bass 0.00 0.00 0.00 0.00 0.00 
Spotted bass 0.17 0.16 0.28 0.31 0.06 

t;': 
Largemouth bass 6.29 9.28 14.28 14.03 3.58 

~'": White crappie 29.59 0.61 4.10 3.68 1.50 
.~ .; Black crappie 0.00 0.00 0.00 0.01 0.00 

Unidentified darter 0.00 0.00 0.00 0.00 0.00 
Unidentified darter 0.00 0.00 0.00 0.00 0.00 
Mud darter 0.00 0.00 0.00 0.00 0.00 
Ra I nbow darter 0.00 0.00 0.00 0.00 0.00 
Strlpetall darter 0.00 0.00 0.00 0.00 0.00 
Orangethroat darter 0.00 0.00 0.00 0.00 0.00 
Yellow perch 0.02 0.00 0.00 0.46 0.00 
logperch 0.00 0.00 0.00 0.18 0.00 
Sauger 0.00 0.00 0.79 0.57 0.00 
Freshwater drift 31.69 10.75 50.51 31.58 51.87 
Brook sllverslde 0.00 0.00 0.00 0.02 0.02 
Mixed & unld minnows 0.29 1.12 0.19 0.05 0.00 

Total 431.49 186.60 305.68 371.38 269.38 
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Appendix 8-H. Percentage Composition (Based on Mean Number Per Hectare) of Fish Species Col lected in Rotenone Samples From

Chickamauga Reservoir, 1970 Through 1985, Number of Samples at Each Location In Parenthesis

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5

Species (I) (7) (9) (16) (I) (I) (16) (I) (I) (I)

Chestnut lamprey 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paddlefish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spotted gar 0.00 0.03 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Longnose gar 0.02 0.01 0.01 0.00 0.00 0.23 0.01 0.00 0.00 0.00

Shortnose gar 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Skipjack herring 0.00 0.02 0.01 0.02 0.00 0.29 0.03 0.22 0.04 0.01

Unidentified shad 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gizzard shad 61.47 7.32 9.39 5.66 28.67 9.41 8.29 15.42 3.71 17.01

Threadfin shad 13.22 28.94 25.43 7.08 9.56 46.21 9.74 8.69 31.80 49.46

Mixed shad 0.00 5.58 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00

Mooneye 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.00

Minnowcarp 0.00 0.26 0.00 0.03 0.00 0.00 0.16 0.00 0.00 0.00
Central stoneroller 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00

Goldfish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00

Carp 0.00 0.14 0.04 0.02 0.14 0.00 0.02 0.04 0.06 0.01

Silver chub 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00

Golden shiner 0.00 0.21 0.63 0.41 0.00 0.00 1.50 0.00 0.16 0.18
Unidentified shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00

Emerald shiner 0.00 0.66 2.52 0.41 0.00 0.00 0.38 0.00 0.00 0.00

Ghost shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Common shiner 0.00 0.00 0.00 0.01 0.00 0.00 0.04 0.00 0.00 0.00

Spotfin shiner 0.00 0.05 0.60 0.57 0.00 0.00 0.18 0.00 0.00 0.00

Mimic shiner 0.00 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Steelcolor shiner 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Pugnose minnow 0.00 0.00 0.00 0.01 0.00 0.00 0.02 0.00 0.00 0.00

Striped shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Unidentified minnow 0.00 0.35 0.00 0.56 0.00 0.00 0.00 0.00 0.00 0.00

Bluntnose minnow 0.00 0.53 0.00 0.26 0.00 0.00 0.44 0.00 0.00 0.00

Appendix B-H. Percentage Canposition (Based on Mean Nurrber Per Hectare) of Fish Species Collected in Rotenone Samples Fran 
Chickamauga Reservoir, 1970 Through 1985, Number of Samples at Each Location In Parenthesis 

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5 
Species (I) (7) (9) (16) (I) (I) (16) (I) (I) (I) 

Chestnut lanprev 0.00 _0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Paddleflsh 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Spotted gar 0.00 0.03 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
Longnose gar 0.02 0.01 0.01 0.00 0.00 0.23 0.01 0.00 0.00 0.00 
Shortnose gar 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Skipjack herring 0.00 0.02 0.01 0.02 0.00 0.29 0.03 0.22 0.04 0.01 
Unidentified shad 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Gi nard shad 61.47 7.32 9.39 5.66 28.67 9.41 8.29 15.42 3.71 17.01 
Threadfin shad 13.22 28.94 25.43 7.08 9.56 46.21 9.74 8.69 31.80 49.46 
Mixed shad 0.00 5.58 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 
Mooneve 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.00 

C) Minnelll,carp 0.00 0.26 0.00 0.03 0.00 0.00 0.16 0.00 0.00 0.00 
c.c Central stoneroller 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 
.;. Goldfish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 

Carp 0.00 0.14 0.04 0.02 0.14 0.00 0.02 0.04 0.06 0.01 
Silver chub 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 
Golden shiner 0.00 0.21 0.63 0.41 0.00 0.00 1.50 0.00 0.16 0.18 
Unidentified shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 
Emerald shiner O~OO 0.66 2.52 0.41 0.00 0.00 0.38 0.00 0.00 0.00 
Ghost shi ner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Conrnon sh i ner 0.00 0.00 0.00 0.01 0.00 0.00 0.04 0.00 0.00 0.00 
Spotfln shiner 0.00 0.05 0.60 0.57 0.00 0.00 0.18 0.00 0.00 0.00 
Mimic shiner 0.00 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
S+eelcolor shiner 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
Pugnose minnow 0.00 0.00 0.00 0.01 0.00 0.00 0.02 0.00 0.00 0.00 
Striped shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 
Unidentified minnow 0.00 0.35 0.00 0.56 0.00 0.00 0.00 0.00 0.00 0.00 
Bluntnose minnow 0.00 0.53 0.00 0.26 0.00 0.00 0.44 0.00 0.00 0.00 



Appendix 8-A (Continued)

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5
Species (1) (7) (9) (16) (I) (I) (16) (I) (I) (I)

Fathead minnow 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bullhead minnow 0-.00 3.93 0.48 3.66 0.00 0.00 1.44 0.00 0.00 0.00
River carpsucker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Qu I IIback carpsucker 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.04 0.00 0.00

White sucker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Norithern hogsucker 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Unidentified buffalo 0.00 0.00 0.00 0.00 0.00 0.06 0.01 0.00 0.00 0.00
Smat Imouth buffalo 0.65 0.15 0.00 0.03 1.19 0.00 0.03 0.30 0.38 0.24

Bignouth buffalo 0.01 0.09 0.00 0.00 0.00 0.00 0.00 0.63 0.00 0.00
Black buffalo 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.00

Spot-ted sucker 0.01 0.32 0.01 0.04 0.00 2.81 0.07 0.04 0.16 0.05
Unidentified redhorse 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.22 0.00 0.01

c Shorthead redhorse 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00
0o River rodhorse 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

€' Black redhorse 0.00 0.00 0.00 0.00 0.00 0.52 0.01 0.00 0.00 0.00
Golden redhorse 0.06 0.02 0.00 0.00 0.00 1.38 0.01 0.00 0.05 0.00
Blue catfish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.42 0.00
Black bullhead 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00

Yellow bullhead 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.00
Brown bulIhead 0.00 0.00 0.00 0100 0.00 0.00 0.00 0.00 0.00 0.00

Channel catfish 0.08 0.27 0.02 0.06 0.00 0.00 0.10 0.07 0.13 0.26
Flathead catfish 0.01 0.01 0.00 0.01 0.07 0.29 0.04 0.11 0.02 0.03

Killifish 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.00 0.00 0.00
Blackstripe topmannow 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00
Blackspotted topminnow 0.00 0.01 0.00 0.01 0.00 0.00 0.04 0.00 0.00 0.00
MosquitofIsh 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Unidentified temperate bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
White bass 0.16 0.02 0.02 0.01 0.28 0.06 0.08 0.00 0.19 0.25
Yellow bass 0.00 0.52 0.13 0.33 0.00 0.00 0.11 0.00 0.00 0.00
Rock bass 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.00

Append I Ie 8-H (Conti nued) 

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 l.S 
Species (I) (7) (9) (16) (I) (I) (16) (I) (I) (I) 

Fathead minnow 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Bullhead minnow 0'.00 3.93 0.48 3.66 0.00 0.00 1.44 0.00 0.00 0.00 
River carpsucker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Qui I I back carpsucker 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.04 0.00 0.00 
White sucker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Northern hogsucker 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Unidentified buffalo 0.00 0.00 0.00 0.00 0.00 0.06 0.01 0.00 0.00 0.00 
Sma I I mouth buffalo 0.65 0.15 0.00 0.03 1.19 0.00 0.01 0.30 0.38 0.24 
Bigmouth buffalo 0.01 0.09 0.00 0.00 0.00 0.00 0.00 0.63 0.00 0.00 
Black buffalo 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.00 
Spotted sucker 0.01 0.32 0.01 0.04 0.00 2.81 0.07 0.04 0.16 0.05 
Unidentified redhorse 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.22 0.00 0.01 

m Shorthead redhorse 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 
Q) R i wer redhorse 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
c;; Black redhorse 0.00 0.00· 0.00 0.00 0.00 0.52 0.01 0.00 0.00 0.00 

Golden redhorse 0.06 0.02 0.00 0.00 0.00 1.38 0.01 0.00 0.05 0.00 
Blue catfish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.42 0.00 
Black bullhead 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 
Yellow bullhead 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.00 
Brown bu II head 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Channel catfish 0.08 0.27 0.02 0.06 0.00 0.00 0.10 0.07 0.13 0.26 
Flathead catfish 0.01 0.01 0.00 0.01 0.07 0.29 0.04 0.11 0.02 0.03 
Killifish 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.00 0.00 0.00 
Blaekstrlpe topmlnnow 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 
Blackspotted topnlnnow 0.00 0.01 0.00 0.01 0.00 0.00 0.04 0.00 0.00 0.00 
Mosqu r tof I sh 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Unidentified temperate bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
White bass 0.16 0.02 0.02 0.01 0.28 0.06 0.08 0.00 0.19 0.25 
Yellow bass 0.00 0.52 0.11 0.33 0.00 0.00 0.11 0.00 0.00 0.00 
Rock bass 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.00 



Appendix 8-H (Continued)

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5

Species (I) (7) (9) (16) (I) (I) (16) (I) (I) (I)

Unidentified sunfish 0.00 0.46 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00

Warmouth 0.00 0.08 1.73 1.90 0.00 0.57 5.38 0;67 0.17 0.12

Redbreast sunfish 0.00 0.08 1.60 0.32 0.00 0.00 2.69 0.00 0.00 0.00

Green sunfish 0.00 0.03 0.21 0.22 0.07 0.63 0.18 0.63 0.40 0.00

Orangespotted sunfish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.02

Bluegill 6.60 34.70 35.39 58.52 16.80 9.59 48.97 53.83 33.12 20.58

Longeer sunfish 0.63 4.84 1.43 2.49 3.79 2.70 1.35 0.00 0.00 0.00

Redear sunfish 0.29 0.74 16.60 13.84 0.07 0.11 13.06 0.48 0.24 0.40

Hybrid sunfish 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SmaI mouth bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Spotted bass 0.33 1.82 0.19 0.14 5.20 3.79 0.51 0.92 0.18 0.03

Largemofth bass 1.87 1.12 1.79 1.14 9.49 9.30 1.57 5.06 2.67 1.34

White crappie 0.01 0.42 0.03 0.09 0.14 0.06 0.31 0.33 0.90 0.53

Black crappie 0.00 0.02 0.00 0.01 0.00 0.17 0.01 0.00 0.00 0.00
CD Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mud darter 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Rainbow darter 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Stripetait darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Orangethroat darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Yellow perch 0.35 0.21 0.21 0.19 0.21 1.32 0.75 0.00 0.02 0.01

Logperch 0.00 0.35 0.30 0.08 0.00 0.00 0.35 0.00 0.00 0.00

Sauger 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.07 0.00 0.00

Freshwater drum 2.00 3.49 0.26 0.49 6.11 5.11 0.69 3.92 5.37 4.39

Brook silverside 0.00 0.18 0.88 0.66 0.00 0.00 0.46 0.00 0.00 0.00

Mixed & unid minnows 12.01 1.77 0.06 0.64 17.99 5.34 0.61 8.02 19.70 5.07

TotalI 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 500.00 100.00

Appendil( &-Ii (Continued) 

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5 
Species (I) (7) (9) (6) (I) (I) (16) (I) (I) (I) 

Unidentified sunfish 0.00 0.46 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 
Warmouth 0.00 0.08 1.7} 1.90 0.00 0.57 5.38 0;67 0.17 0.12 
Redbreast sunfish 0.00 0.08 1.60 0.}2 0.00 0.00 2.69 0.00 0.00 0.00 
Green sunfish 0.00 0.03 0.21 0.22 0.07 0.6} 0.18 0.63 0.40 0.00 
Oranges potted sunfish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.02 
Bluegill 6.60 34.70 35.}9 58.52 16.80 9.59 48.97 53.83 }3.12 20.58 
longe6r sunfish 0.83 4.84 1.43 2.49 3.79 2.70 1.35 0.00 0.00 0.00 
Redear sunfish 0.29 0.74 16.60 13.84 0.07 0.11 13.06 0.48 0.24 0.40 
Hybri d sunf I sh 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Sma I lmouth bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Spotted bass 0.33 1.82 0.19 0.14 5.20 3.79 0.51 0.92 0.18 O.O} 
Lar~th bass 1.87 1.12 1.79 1.14 9.49 9.30 1.57 5.06 2.67 1.34 
White crappie 0.01 0.42 0.03 0.09 0.14 0.06 0.31 0.33 0.90 0.5} 

C) Black crappie 0.00 0.02 0.00 0.01 0.00 0.17 0.01 0.00 0.00 0.00 
Q) Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 c:, Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Mud darter 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Ra I nbow darter 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Str i peta i I darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Orangethroat darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Yellow perch 0.35 0.21 0.21 0.19 0.21 1.}2 0.75 0.00 0.02 0.01 
Logperch 0.00 0.35 0.30 0.08 0.00 0.00 0.35 0.00 0.00 0.00 
Sauge,. 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.07 0.00 0.00 
Freshwater drwn 2.00 3.49 0.26 0.49 6.11 5.11 0.69 3.92 5.37 4.39 
Brook sllverslde 0.00 0.18 0.88 0.66 0.00 0.00 0.46 0.00 0.00 0.00 
Mixed' unld minnows 12.01 1.77 0.06 0.64 17.99 5.34 0.61 8.02 19.70 5.07 

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 



Appendix 8-4" (Continued)

505.4 506.0 507.3 508.0 524.6
Species (1) (I) (I) (15) (10)

Chestnut lamprey 0.00 0.00 0.00 0.00 0.00

Paddlefish 0.00 0.00 0.00 0.00 0.01

Spotted gar 0.00 0.00 0.00 0.01 0.16
Longnose gar 0.00 0.00 0.00 0.02 0.03

Shortnose gar 0.00 0.00 0.00 0.00 0.02

Skipjack herring 0.03 0.24 0.19 0.08 0.02

Unidentified shad 0.00 0.00 0.00 0.00 0.16

Gizzard shad 13.28 10.92 53.22 11.61 66.52

Threadfin shad 66.71 2.79 7.71 28.45 16.08

Mixed shad 0.00 57.17 0.00 0.00 0.00

Mooneye 0.00 0.00 0.05 0.02 0.00

Ninnowcarp 0.00 0.00 0.00 0.00 0.00
Central stoneroller 0.00 0.00 0.00 0.00 0.00

GoldfIsh 0.00 0.00 0.00 0.00 0.00
Carp 0.12 0.00 0.14 0.11 0.22

Silver chub 0.00 0.00 0.00 0.02 0.00

Golden shiner 0.00 0.00 0.00 1.03 0.80

Unidentified shiner 0.00 0.00 0.00 0.00 0.14
Emerald shiner 0.00 0.00 0.00 0.17 0.10

Ghost shiner 0.00 0.00 O.00 0.00 0.00
Common shiner 0.00 0.00 0.00 0.00 0.00

Spotf in shiner 0.00 0.00 0.00 0.00 0.01

Mimic shiner 0.00 0.00 0.00 0.00 0.00

Steelcolor shiner 0.00 0.00 0.00 0.00 0.00

Pugnose minnow 0.00 0.00 0.00 0.00 0.00

Striped shiner 0.00 0.00 0.00 0.00 0.00

Unidentified minnow 0.00 0.00 0.00 0.18 0.00

Bluntnose minnow 0.00 0.00 0.00 0.00 0.00

Fathead minnow 0.00 0.00 0.00 0.00 0.00

Appendi)( 8-H (Continued) 

505.4 506.0 507.3 508.0 524.6 
Species (I) (I) (I) (15) (10) 

Chestnut lamprey 0.00 0.00 0.00 0.00 0.00 
Paddleflsh 0.00 0.00 0.00 0.00 0.01 
Spotted gar 0.00 0.00 0.00 0.01 0.16 
longnose gar 0.00 0.00 0.00 0.02 0.03 
Shortnose gar 0.00 0.00 0.00 0.00 0.02 
Skipjack herring 0.03 0.24 0.19 0.08 0.02 
Unidentified shad 0.00 0.00 0.00 0.00 0.16 
Gizzard shad 13.28 10.92 5}.22 11.61 66.52 
Threadfl n shad 66.71 2.79 7.11 28.45 16.08 
Hi)(8d shad 0.00 57.17 0.00 0.00 0.00 
Hooneye 0.00 0.00 0.05 0.02 0.00 
Mlnnow,carp 0.00 0.00 0.00 0.00 0.00 
Central stoneroller 0.00 0.00 0.00 0.00 0.00 

C':l Goldfish 0.00 0.00 0.00 0.00 0.00 
to earp 0.12 0.00 0.14 0.11 0.22 
'.l Silver chub 0.00 0.00 0.00 0.02 0.00 

Golden shiner 0.00 0.00 0.00 I.O} 0.80 
Unidentified shiner 0.00 0.00 0.00 0.00 0.14 
Emerald shiner 0.00 0.00 0.00 0.17 0.10 
Ghost sh I ner 0.00 0.00 0.00 0.00 0.00 
Connon shiner 0.00 0.00 0.00 0.00 0.00 
Spottin shiner 0.00 0.00 0.00 0.00 0.01 
Mimic shiner 0.00 0.00 0.00 0.00 0.00 
Ste8loolor shiner 0.00 0.00 0.00 0.00 0.00 
Pugnose mlnnC* 0.00 0.00 0.00 0.00 0.00 
Striped shiner 0.00 0.00 0.00 0.00 0.00 
Unidentified mlnnC* 0.00 0.00 0.00 0.18 0.00 
Bluntnose mlnnCN 0.00 0.00 0.00 0.00 0.00 
Fathead mlnnC* 0.00 0.00 0.00 0.00 0.00 



Appendix 8-H (Continued)

505.4 506.0 507.3 508.0 524.6

Species (I) (I) (I) (15) (10)

Unidentified redhorse 0.00 0.00 0.00 0.05 0.00
Shorthead redhorse 0.00 0.00 0.00 0.00 0.00
River redhorse 0.00 0.00 0.00 0.01 0.00
Black redhorse 0.00 0.00 0.00 0.00 0.00

Golden redhorse 0.00 0.08 0.28 0.05 0.01

Blue catfish 0.00 0.00 0.00 0.01 0.01

Black bullhead 0.00 0.00 0.00 0.02 0.03
Yellow bullhead 0.00 0.00 0.00 0.38 0.01

Brown bullhead 0.00 0.00 0.00 0.01 0.01
Channel catfish 0.09 0.12 0.38 0.16 0.12

Flathead catfish 0.00 0.04 0.09 0.01 0.01
Killifish 0.00 0.00 0.00 0.00 0.00
Blackstripe topuninnow 0.00 0.00 0.00 0.04 0.00
Blackspotted topminnow 0.00 0.00 0.00 0.00 0.00

Nosquitofish 0.00 0.00 0.00 0.03 0.10
Unidentified teperate bass 0.00 0.00 0.00 0.00 0.00

White bass 0.22 3.43 0.09 0.03 0.16
Yellow bass 0.00 0.00 0.00 0.40 1.94

Rock bass 0.00 0.00 0.00 0.00 0.00
Unidentified sunfish 0.00 0.00 0.00 0.03 0.00

Warmouth 0.03 0.04 0.38 6.24 1.65
Redbreast sunfish 0.00 0.00 0.00 0.85 0.01

Green sunfish 0.00 0.00 0.05 0.10 0.06
Orangespotted sunfish 0.09 0.04 0.09 0.06 0.00

Bluegi ll 7.59 9.28 14.39 30.54 5.29
Longear sunfish 0.00 0.12 0.00 0.08 0.00

Redear sunfish 0.22 0.48 0.85 9.58 0.68
Hybrid sunfish 0.00 0.00 0.00 0.00 0.00
Smai mouth bass 0.00 0.00 0.00 0.00 0.00

Appendix 8-H (Continued) 

505.4 506.0 507.3 508.0 524.6 
Species (I) (I) (I) (15) (10) 

Unidentified redhorse 0.00 0.00 0.00 0.05 0.00 
Shorthead redhorse 0.00 0.00 0.00 0.00 0.00 
River redhorse 0.00 0.00 0.00 0.01 0.00 
Black redOOrse 0.00 0.00 0.00 0.00 0.00 
Golden redhorse 0.00 0.08 0.28 0.05 0.01 
Blue c;;atfish 0.00 0.00 0.00 0.01 0.01 
Black bullhead 0.00 0.00 0.00 0.02 0.03 
Vel low bullhead. 0.00 0.00 0.00 0.38 0.01 
Brown bu II head 0.00 0.00 0.00 0.01 0.01 
Channe I catf I sh 0.09 0.12 0.38 0.16 0.12 
F I atbead catf I sh 0.00 0.04 0.09 0.01 0.01 
Kill iflsh 0.00 0.00 0.00 0.00 0.00 
Blackstrlpe topminnow 0.00 0.00 0.00 0.04 0.00 

~ Blackspotted topninnow 0.00 0.00 0.00 0.00 0.00 0': 
~ Mosqu I tof Ish 0.00 0.00 0.00 0.03 0.10 

Unidentified temperate bass 0.00 0.00 0.00 0.00 0.00 
White bass 0.22 3.43 0.09 0.03 0.16 
Vel low bass 0.00 0.00 0.00 0.40 1.94 
Rock bass 0.00 0.00 0.00 0.00 0.00 
Unidentified sunfish 0.00 0.00 0.00 0.03 0.00 
Vamouth 0.03 0.04 0.38 6.24 1.65 
Redbreast sunfish 0.00 0.00 0.00 0.85 0.01 
Green sunfi sh 0.00 0.00 0.05 0.10 0.06 
Oranges potted sunfish 0.09 0.04 0.09 0.06 0.00 
Bluegill 7.59 9.28 14.39 30.54 5.29 
Longear sunfish 0.00 0.12 0.00 0.08 0.00 
Redear sunfish 0.22 0.48 0.85 9.58 0.68 
Hybrid sunfish 0.00 0.00 0.00 0.00 0.00 
Sma I I mouth bass 0.00 0.00 0.00 0.00 0.00 



Appendix 8-H (Continued)

505.4 506.0 507.3 508.0 524.6
Species (I) (I) (I) (15) (10)

Spotted bass 0.61 1.43 2.96 0.48 0.10
Largemoutht bass 0.86 4.54 4.56 1.67 0.32
White crappie 5.75 0.44 1.41 0.46 0.86
Black crappie 0.00 0.00 0.00 0.01 0.00

Unidentified darter 0.00 0.00 0.00 0.00 0.00
Unidentified darter 0.00 0.00 0.00 0.00 0.00
Mud darter 0.00 0.00 0.00 0.00 0.00
Rainbow darter 0.00 0.00 0.00 0.00 0.00
Stripetail darter 0.00 0.00 0.00 0.00 0.00
Orangethroet darter 0.00 0.00 0.00 0.00 0.00
Bullhead minnow 0.00 0.00 0.00 3.37 0.66
River carpsucker 0.00 0.00 0.00 0.01 0.00
Quillback carpsucker 0.00 0.00 0.00 0.00 0.01
White sucker 0.00 0.00 0.00 0.00 0.00
NorT•hern hogsucker 0.00 0.00 0.00 0.00 0.00
Unidentified buffalo 0.00 0.36 0.00 0.00 0.00
Sial Imouth buffalo 0.40 0.00 0.61 0.06 0.21

Bigmouth buffalo 0.00 0.00 0.00 0.00 0.00
Black buffalo 0.00 0.00 0.00 0.00 0.00
Spotted sucker 0.03 0.00 0.14 0.66 0.08
Yellow perch 0.03 0.00 0.00 0.25 0.00
Logperch 0.00 0.00 0.00 0.20 0.00
Sauger 0.00 0.00 0.05 0.02 0.00
Freshwater drum 2.21 2.63 10.01 2.24 3.24
Brook silverside 0.00 0.00 0.00 0.10 0.15
Mixed & unid minnows 1.72 5.86 2.35 0.07 0.02

Total 100.00 100.00 100.00 100.00 100.00

0D

AppendlK 8-H (Continued) 

505.4 506.0 507.3 508.0 524.6 
Species (I) (I) (I) (15) (10) 

Spotted bass 0.61 1.43 2.96 0.48 0.10 
Largemouth bass 0.86 4.54 4.56 1.67 0.32 
White crappie 5.75 0.44 1.41 0.46 0.86 
Black crappie 0.00 0.00 0.00 0.01 0.00 
Unidentified darter 0.00 0.00 0.00 0.00 0.00 
Unidentified darter 0.00 0.00 0.00 0.00 0.00 
Mud darter 0.00 0.00 0.00 0.00 0.00 
Rainbow darter 0.00 0.00 0.00 0.00 0.00 
Strlpetall darter 0.00 0.00 0.00 0.00 0.00 
Orangethroat darter 0.00 0.00 0.00 0.00 0.00 
Bullhead minnow 0.00 0.00 0.00 3.37 0.66 
River carpsucker 0.00 0.00 0.00 0.01 0.00 
Ouiliback carpsucker 0.00 0.00 0.00 0.00 0.01 

(1) WI! I te sucker 0.00 0.00 0.00 0.00 0.00 
to Northern hogsucker 0.00 0.00 0.00 0.00 0.00 C..) 

Unidentified buffalo 0.00 0.36 0.00 0.00 0.00 
Sma I I mouth buffalo 0.40 0.00 0.61 0.06 0.21 
Bigmouth buffalo 0.00 0.00 0.00 0.00 0.00 
Black buffalo 0.00 0.00 0.00 0.00 0.00 
Spotted sucker 0.03 0.00 0.14 0.66 0.08 
Yellow perch 0.03 0.00 0.00 0.25 0.00 
logperch 0.00 0.00 0.00 0.20 0.00 
Sauger 0.00 0.00 0.05 0.02 0.00 
Freshwater drum 2.21 2.63 10.01 2.24 3.24 
Brook sllverside 0.00 0.00 0.00 0.10 0.15 
Mixed & unld minnows 1.72 5.86 2.35 0.07 0.02 . 

Total 100.00 100.00 100.00 100.00 100.00 



APPENDIX 8-I

PERCENTAGE OCCURRENCE (FREQUENCY) OF FISH SPECIES
COLLECTED IN COVE ROTENONE SAMPLES FROM

CHICKAMAUGA RESERVOIR, 1970 THROUGH 1985,
NUMBER OF SAMPLES AT EACH LOCATION IN PARENTHESIS
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APPENDIX 8-1 

PIRCENTAGE OCCUIIINCE (FREQUENCY) OF FISH SPECIES 
COLLECTED IN COVE ROTENONE SAMPLES FROK 

CHICKAKAUGA RESERVOIR. 1970 THROUGH 1985. 
NUKB!R OF SAKPLES AT EACH LOCATION IN PARENTHESIS 



Appendix 8-1. Percentage Occurrence (Frequency) of Fish Species Collected in Cove Rotenone Samples From Chickamauga Reservoir,

1970 Through 1985, Number of Samples at Each Location In Parenthesis

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5
Species (I) (7) (9) (16) (1) (I) (16) (1) (I) (I)

Chestnut lamprey
Paddlefish
Spotted gar

Longnose gar
Shortnose gar
Skipjack herring
Unidentified shad
Gizzard shad
Threadfin shad
Mixed shad
Hooneye
Minnow,carp
Central stoneroller
Goldfish
Carp
Silver chub
Golden shiner
Unidentified shiner
Emerald shiner
Ghost shiner
Comon shiner
Spotfin shiner
Mimic shiner
Steelcolor shiner
Pugnose minnow
Striped shiner
Unidentified minnow
Bluntnose minnow

0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 42.86 33.33 25.00

100.00 57.14 55.56 37.50
0.00 0.00 0.00 6.25
0.00 57.14 55.56 56.25
0.00 0.00 0.00 0.00

100.00 100.00 100.00 100.00
100.00 100.00 88.89 100.00
0.00 14.29 0.00 6.25
0.00 14.29 0.00 6.25
0.00 14.29 0.00 12.50
0.00 28.57 11.11 25.00
0.00 0.00 0.00 0.00

0.00 100.00 77.78 62.50
0.00 28.57 0.00 6.25
0.00 42.86 100.00 68.75
0.00 0.00 11.11 12.50
0.00 71.43 88.89 62.50
0.00 0.00 11.11 0.00

0.00 0.00 0.00 6.25
0.00 28.57 66.67 68.75
0.00 14.29 0.00 18.75
0.00 0.00 0.00 6.25
0.00 14.29 11.11 6.25
0.00 0.00 11.11 0.00
0.00 14.29 0.00 6.25

0.00
0.00
0.00

0.00
0.00
0.00
0.00

100.00
100.00

0.00
0.00
0.00
0.00
0.00

100.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00 6.25
0.00 0.00
0.00 31.25

100.00 37.50
0.00 0.00

100.00 68.75
0.00 0.00

100.00 100.00
100.00 87.50

0.00 0.00
0.00 12.50
0.00 18.75
0.00 50.00
0.00 6.25
0.00 81.25
0.00 25.00
0.00 62.50
0.00 12.50
0.00. 68.75
0.00 6.25
0.00 25.00
0.00 62.50
0.00 6.25
0.00 6.25
0.00 25.00
0.00 18.75
0.00 0.00

0.00 6.25

0.00
0.00
0.00

0.00
0.00

100.00
0.00

100.00
100.00

0.00
100.00

0.00
0.00
0.00

100.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00

0.00
0.00

100.00
0.00

100.00
100.00

0.00
0.00
0.00
0.00

100.00
100.00

0.00
100.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00

100.00
0.00

100.00
100.00

0.00
0.00
0.00
0.00
0.00

100.00
0.00

100.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.000.00 28.57 0.00 18.75

Append 1)( B-1 ~ Percentage Occurrence (Frequency> of Fish Species Collected In Cove Rotenone Samples From Chickamauga Reservoir, 
1970 Through 1985, Number of Saq>les at Each location In Parenthesis 

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5 
Species (I) (7) (9) (16) (I) (I) (16) (I) (I) (I) 

Chestnut I_rey 0.00 0.00 0.00 0.00 0.00 0.00 6.25 0.00 0.00 0.00 
Paddleflsh 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Spotted gar 0.00 42.86 33.33 25.00 0.00 0.00 31.25 0.00 0.00 0.00 
longnose gar 100.00 57.14 55.56 37.50 0.00 100.00 37.50 0.00 0.00 0.00 
Shortnose gar 0.00 0.00 0.00 6.25 0.00 0.00 0.00 0.00 0.00 0.00 
Skipjack herring 0.00 57.14 55.56 56.25 0.00 100.00 68.75 100.00 100.00 100.00 
unidentified shad 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Gizzard shad 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Threadfln shad 100.00 100.00 88.89 100.00 100.00 100.00 87.50 100.00 100.00 100.00 
Mixed shad 0.00 14.29 0.00 6.25 0.00 0.00 0.00 0.00 0.00 0.00 
Moeneve 0.00 14.29 0.00 6.25 0.00 0.00 12.50 100.00 0.00 0.00 

~ Mlnnow,carp 0.00 14.29 0.00 12.50 0.00 0.00 18.75 0.00 0.00 0.00 ,'" .. " Central stoneroller 0.00 28.57 11.11 25.00 0.00 0.00 50.00 0.00 0.00 0.00 :..4 
Goldfish 0.00 0.00 0.00 0.00 0.00 0.00 6.25 0.00 100.00 0.00 
Carp 0.00 100.00 77.78 62.50 100.00 0.00 81.25 100.00 tOO.OO 100.00 
Silver chub 0.00 28.57 0.00 6.25 0.00 0.00 25.00 0.00 0.00 0.00 
Golden shiner 0.00 42.86 100.00 68.75 0.00 0.00 62.50 0.00 100.00 100.00 
Unidentified shiner 0.00 0.00 11.11 12.50 0.00 0.00 12.50 0.00 0.00 0.00 
Emerald shiner 0.00 71.4l .88.89 62.50 0.00 0.00 . 68.75 0.00 0.00 0.00 
Ghost shiner 0.00 0.00 11.11 0.00 0.00 0.00 6.25 0.00 0.00 0.00 
Ccmnon shiner 0.00 0.00 0.00 6.25 0.00 0.00 25.00 0.00 0.00 0.00 
Spotfln shineI' 0.00 28.57 66.67 68.75 0.00 0.00 62.50 0.00 0.00 0.00 
Mimic shiner 0.00 14.29 0.00 18.75 0.00 0.00 6.25 0.00 0.00 0.00 
Steelcolor shiner 0.00 0.00 0.00 6.25 0.00 0.00 6.25 0.00 0.00 0.00 
Pugnose minnow 0.00 14.29 11.11 6.25 0.00 0.00 25.00 0.00 0.00 0.00 
Stri pad sh I ner 0.00 0.00 11.11 0.00 0.00 0.00 18.75 0.00 0.00 0.00 
UnidentIfied minnow 0.00 14.29 0.00 6.25 0.00 0.00 0.00 0.00 0.00 0.00 
Bluntnose minnow 0.00 28.57 0.00 18.75 0.00 0.00 6.25 0.00 0.00 0.00 



Appendix 8-I (Continued)

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5

Species (I) (7) (9) (16) (I) (I) (16) (I) (I) (I)

Fathead ml nnow

Bu Ilhead minnow
River carpsucker
Quilliback carpsucker

White sucker
Northern hogsucker
Unidentified buffalo
SmallImoutt buffalo

Bigmouth buffalo
Black buffalo
Spotted sucker
Unidentified redhorse

Shorthead redhorse
River redhorse
Black redhorse
Golden redhorse
Blue catfish
Black bullhead
Yellow bullhead
Brown bulhead
Channel catfish
FIathead catfish
Killifish
Blackstripe tfOainnow
Blackspotted topminnow
Nosquitofish
Unidentified t-er "rate bass

White bass
Yellow bass

0.00 0.00 0.00 0.00
0.00 71.43 88.89 81.25
0.00 28.57 0.00 6.25
0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00
0.00 42.86 22.22 31.25
0.00 0.00 0.00 0.00

100.00 85.71 55.56 68.75
I00.00 28.57 0.00 0.00

0.00 14.29 0.00 0.00
100.00 85.71 66.67 81.25

0.00 0.00 0.00 0.00
0.00 14.29 0.00 0.00
0.00 14.29 0.00 6.25
0.00 14.29 0.00 0.00

I00.00 85.71 11.11 56.25
0.00 0.00 11.11 25.00
0.00 0.00 11.11 6.25
0.00 0.00 11.11 18.75
0.00 0.00 22.22 12.50

100.00 100.00 88.89 100.00
100.00 85.71 44.44 62.50

0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 28.57 0.00 12.50
0.00 14.29 11.11 6.25
0.00 0.00 0.00 0.00

I00.00 42.86 22.22 25.00
0.00 85.71 77.78 75.00

0.00 0.00 6.25
0.00 0.00 68.75
0.00 0.00 0.00

100.00 0.00 6.25
0.00 0.00 6.25
0.00 0.00 25.00
0.00 100.00 6.25

100.00 0.00 68.75
0.00 0.00 0.00

100.00 0.00 0.00
0.00 100.00 100.00
0.00 0.00 31.25
0.00 100.00 12.50
0.00 0.00 6.25
0.00 100.00 31.25
0.00 100.00 37.50
0.00 0.00 12.50
0.00 0.00 12.50
0.00 0.00 50.00
0.00 0.00 6.25
0.00 0.00 100.00

I00.00 100.00 87.50
0.00 0.00 6.25
0.00 0.00 12.50
0.00 0.00 68.75
0.00 0.00 12.50
0.00 0.00 0.00

100.00 100.00 37.50
0.00 0.00 87.50

0.00
0.00
0.00

100.00
0.00
0.00
0.00

100.00
100.00

0.00
I00.00
100.00

0.00
0.00
0.00
0.00

100.00
0.00
0.00
0.00

100.00
100.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00
0.00
0.00

100.00
100.00
-0.00
0.00
0.00

100.00
100.00

0.00
0.00
0.00
0.00
0.00

100.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

100.00
0.00
0.00

100.00
100.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

100.00
100.00

0.00
0.00
0.00
0.00
0.00

100.00
0.00

Append i x 8-1 (Cont i nued) 

475.2 475.7 476.2 478.0 484.7 492.6 495.0 1.2 2.5 3.5 
Species (I) (7) (9) (16) (I) (I) (6) (I) (I) (I) 

Fathead .. in~ 0.00 0.00 0.00 0.00 0.00 0.00 6.25 0.00 0.00 0.00 
Bullhead lIIin",* 0.00 71.43 88.89 81.25 0.00 0.00 68.75 0.00 0.00 0.00 
River carpsucker 0.00 28.57 0.00 6.25 0.00 0.00 0.00 0.00 0.00 0.00 
Qu III back carpsucker 0.00 0.00 0.00 0.00 100.00 0.00 6.25 100.00 0.00 0.00 
"" I 1'8 sucker 0.00 0.00 0.00 0.00 0.00 0.00 6.25 0.00 0.00 0.00 
Northern hogsucker 0.00 42.86 22.22 11.25 0.00 0.00 25.00 0.00 0.00 0.00 
Unidentified buffalo 0.00 0.00 0.00 0.00 0.00 100.00 6.25 0.00 0.00 0.00 
~llmouth buffalo 100.00 85.71 55.56 68.75 100.00 0.00 68.75 100.00 100.00 100.00 
Blgqouth buffalo 100.00 28.57 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0;00 
Black buffalo 0.00 14.29 0.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 
Spotted sucker 100.00 85.71 66.67 81.25 0.00 100.00 100.00 100.00 100.00 100.00 
Unidentified redhorse 0.00 0.00 0.00 0.00 0.00 0.00 31.25 100.00 0.00 100.00 

.~ Shortheed redhorse 0.00 14.29 0.00 0.00 0.00 100.00 12.50 0.00 0.00 0.00 
t:) River redhorse 0.00 14.29 0.00 6.25 0.00 0.00 6;25 0.00 0.00 0.00 
?J Black redhorse 0.00 14.29 0.00 0.00 0.00 100.00 31.25 0.00 0.00 0.00 

Go I den redhorse 100.00 85.71 11.11 56.25 0.00 100.00 37.50 0.00 100.00 0.00 
Blue catfish 0.00 0.00 II • II 25.00 0.00 0.00 12.50 100.00 . 100.00 0.00 
BI ac:k bu II head 0.00 0.00 11.11 6.25 0.00 0.00 12.50 0.00 -0.00 0.00 
Yell,* bullhead 0.00 0.00 11 •. 11 18.75 0.00 0.00 50.00 0.00 0.00 0.00 
Brown bu II head 0.00 0.00 22.22 12.50 0.00 0.00 6.25 0.00 0.00 0.00 
Chonne I catf i sh 100.00 100.00 88.89 100.00 0.00 0.00 100.00 100.00 100.00 100.00 
Flathead catfish 100.00 85.71 44.44 62.50 100.00 100.00 87.50 100.00 100.00 100.00 
Killifish 0.00 0.00 0.00 . 0.00 0.00 0.00 6.25 0.00 0.00 0.00 
Blackstripe topmtnnow 0.00 0.00 0.00 0.00 0.00 0.00 12.50 0.00 0.00 0.00 
Blackspothtd topninnow 0.00 28.57 0.00 12.50 0.00 0.00 68.75 0.00 0.00 0.00 
Mosquitofish 0.00 14.29 11.11 6.25 0.00 0.00 12.50 0.00 0.00 0.00 
unidentified temperate bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
White bass 100.00 42.86 22.22 25.00 100.00 100.00 37.50 0.00 100.00 100.00 
Yel 'OIl bass 0.00 85.71 71.78 75.00 0.00 0.00 87.50 0.00 0.00 0.00 



Appendix B-1 (Continued)

475.2 475.7 476.2 478.0 484.7 492.6 -495.0 1.2 2.5 3.5

Species (1) (7) (9) (16) (I) (I) (16) (I) (I) (I)

a)

Rock bass
Unidentified sunfish
Warmouth
Redbreast sunfish

Green sunfish

Orangespotted sunfish
Bluegill
Longear sunfish
Redear sunfish
Hybrid sunfish
Smallmouth bass
Spotted bass
Largemouth bass
White crappie
Black crappie
Unidentified darter
Unidentified darter
Mud darter
Rainbow darter
Stripetell darter
Orangethroat darter
Yellow perch
Logperch
Sauger
Freshwater drum
Brook silverside
Mixed & unid minnows

0.00 0.00 0.00 6.25
0.00 14.29 11.11 31.25

0.00 100.00 100.00 100.00
0.00 14.29 44.44 12.50

0.00 57.14 77.78 87.50

0.00 14.29 0.00 25.00
100.00 100.00 100.00 100.00
100.00 100.00 100.00 100.00
100.00 100.00 100.00 100.00

0.00 14.29 0.00 0.00

0.00 0.00 0.00 18.75

100.00 100.00 100.00 87.50

100.00 100.00 100.00 100.00
100.00 100.00 77.78 87.50

0.00 28.57 22.22 31.25
0.00 0.00 0.00 0.00

0.00 0.00 0.00 6.25
0.00 14.29 0.00 0.00

0.00 14.29 22.22 12.50
0.00 14.29 33.33 6.25

0.00 14.29 0.00 0.00
100.00 100.00 100.00 87.50

0.00 85.71 100.00 75.00

0.00 28.57 11.11 25.00

100.00 100.00 I00.00 100.00
0.00 85.71 100.00 81.25

100.00 28.57 22.22 43.75

100.00 0.00

0.00 0.00
0.00 100.00
0.00 0.00

100.00 100.00

0.00 0.00
100.00 100.00
100.00 100.00
100.00 100.00

0.00 0.00
0.00 0.00

100.00 100.00
100.00 100.00
100.00 100.00

0.00 100.00
0.00 0.00
0.00 0.00

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

100.00 100.00
0.00 0.00
0.00 0.00

100.00 100.00
0.00 0.00

100.00 I00.00

0.00
18.75

100.00
37.50

68.75
25.00

100.00
93.75

100.00
12.50
0.00

93.75
100.00
100.00
31.25
0.00
6.25
0.00
6.25
0.00
0.00

100.00
100.00
50.00

100.00
93.75
31.25

0.00
0.00

100.00
0.00

100.00
0.00

100.00
0.00

100.00
0.00
0.00

100.00
100.00
100.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

100.00
100.00

0.00
100.00

0.00
0.00

0.00

100.00
100.00
100.00
0.00

100.00
0.00
0.00

100.00
100.00
100.00
0.00
0.00
0.00
0.00
0.00
0.00

1W00.0
0.00
0.0

100.00
0.0

100.00

0.00
0.00

100.00
0.00

0.00
100.00
100.00

0.00
100.00

0.00
0.00

100.00
100.00
100.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00

100.00

TotalI 1,900.00 2,942.86 2,588.89 2,718.75 1,900.00 2,300.00 3,093.75 2,300.00 2,400.00 2,100.00

Appendix 8-1 (Continued) 

475.2 475.7 476.2 478.0 484.7 492.6 -495.0 1.2 2.5 3.5 
Species (I) (7) (9) (16) (I) (I) (16) (I) (I) (I) 

Rock bass 0.00 0.00 0.00 6.25 100.00 0.00 0.00 0.00 0.00 0.00 
Unidentified sunfish 0.00 14.29 11.11 31.25 0.00 0.00 18.75 0.00 0.00 0.00 
Warmouth 0.00 100.00 100.00 100.00 0.00 100.00 100.00 100.00 100.00 100.00 
Redbreast sunfish 0.00 14.29 44.44 12.50 0.00 0.00 37.50 0.00 0.00 0.00 
Green sunfish 0.00 57.14 77.78 87.50 100.00 100.00 68.75 100.00 100.00 0.00 
Orangespotted sunfish 0.00 14.29 0.00 25.00 0.00 0.00 25.00 0.00 100.00 100.00 
Bluegill 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Longear sunf I sh 100.00 100.00 100.00 100.00 100.00 100.00 93.75 0.00 0.00 0.00 
Redaar sunf I sh 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Kybrid sunfish 0.00 14.29 0.00 0.00 0.00 0.00 12.50 0.00 0.00 0.00 
Sma I I mouth bass 0.00 0.00 0.00 18.75 0.00 0.00 0.00 0.00 0.00 0.00 

0) Spotted bass 100.00 100.00 100.00 87.50 100.00 100.00 93.75 100.00 100.00 100.00 

'"' Largemouth bass 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
White crappie 100.00 100.00 77.78 87.50 100.00 100.00 100.00 100.00 100.00 100.00 
Black crappie 0.00 28.57 22.22 31.25 0.00 100.00 31.25 0.00 0.00 0.00 
Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Unidentified darter 0.00 0.00 0.00 6.25 0.00 0.00 6.25 0.00 0.00 0.00 
Mud darter 0.00 14.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Rainbow darter 0.00 14.29 22.22 12.50 0.00 0.00 6.25 0.00 0.00 0.00 
Str I pete I I darter 0.00 14.29 33.33 6.25 0.00 0.00 0.00 0.00 0.00 0.00 
Orangethroat darter 0.00 14.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Yellow perch 100.00 100.00 100.00 87.50 100.00 100.00 100.00 0.00 100;00 100.00 
Logperch 0.00 85.71 100.00 75.00 0.00 0.00 100.00 0.00 0.00 0.00 
Sauget' . 0.00 28.57 11.11 25.00 0.00 0.00 50.00 100.00 0.00 0.00 
Freshwater drum 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Brook silverslda 0.00 85.71 100.00 81.25 0.00 0.00 93.75 0.00 0.00 0.00 
Mixed & unid minnows 100.00 28.57 22.22 43.75 100.00 100.00 31.25 100.00 100.00 100.00 

Total 1,900.00 2,942.86 2,588.89 2,718.75 1,900.00 2,300.00 3,093.75 2,300.00 2,400.00 2,100.00 



Appendix 8-1 (Continued)

505.4 506.0 507.3 508.0 524.6

Species (I) (I) (I) (15) (10)

Chestnut lamprey
Paddlefish
Spotted gar
Longnose gar

Shortnose gar
Skipjack herring
Unidentified shad

Gizzard shad
Threadf in shad
Mixed shad
Mooneye
Minnow, carp
Central stonerol er

Goldfish
Carp
Silver chub
Golden shiner
Unidentified shiner
Emerald shiner
Ghost shiner
Cotmon shiner
Spotfin shiner
Mimic shiner
Stoelcolor shiner
Pugnose minnow
Striped shiner
Unidentified minnow
Bluntnose minnow
Fathead minnow

0.00
0.00
0.00
0.00
0.00

100.00
0.00

100.00
100.00

0.00
0.00
0.00
0.00
0.00

100.00
0.00
0.00
0.00
0.00
0.00
0.0o
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

100.00
0.00

I00.00
100.00
100.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

100.00
0.00

100.00
100.00

0.00
100.00

0.00
0.00
0.0O

100,0O
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

6.67 0.00
0.00 30.00

33.33 60.00
46.67 60.00

0.00 40.00
60.00 50.00
0.00 10.00

100.00 I00.00
86.67 90.00
0.00 0.00

13.33 0.00
6.67 0.00

13.33 0.00
0.00 0.00

100.00 90.00

13.33 0.00
100.00 90.00

13.33 30.00
53.33 70.00
0.00 0.00

13.33 0.00
13.33 20.00
6.67 20.00
0.00 0.00
0.00 0.00
0.00 0.00
6.67 10.00

0.00 0.00
0.00 0.00

Appendl)( B-1 (Continued) 

505.4 506.0 507.3 508.0 524.6 
Species (I) (I) (I) (15) (\0) 

Chestnut I amprev 0.00 0.00 0.00 6.67 0.00 
Paddleflsh 0.00 0.00 0.00 0.00 30.00 
Spotted gar 0.00 0.00 0.00 33.33 60.00 
Lengnose gar 0.00 0.00 0.00 46.67 60.00 
Shormose gar 0.00 0.00 0.00 0.00 40.00 
Skipjack herring 100.00 100.00 100.00 60.00 50.00 
Unidentified shad 0.00 0.00 0.00 0.00 10.00 
Gi zzard shed 100.00 100.00 100.00 100.00 100.00 
Threadf I n shad 100.00 100.00 100.00 86.67 90.00 
Mheed shad 0.00 100.00 0.00 0.00 0.00 
Mooneve 0.00 0.00 100.00 13.33 0.00 
Minnow,carp 0.00 0.00 0.00 6.67 0.00 

r.") Central staneroller 0.00 0.00 0.00 13.33 0.00 c.; 
Goldfish 0.00 0.00 0.00 0.00 0.00 ;.,;.. 
Carp 100.00 0.00 100.00 100.00 90.00 
S II ver chub 0.00 0.00 0.00 11.33 0.00 
Golden shiner 0.00 0.00 0.00 100.00 90.00 
Unidentified shiner 0.00 0.00 0.00 13.33 30.00 
Emerald shiner 0.00 0.00 0.00 53.33 70.00 
Ghost stliner 0.00 0.00 0.00 0.00 0.00 
Cornnon sh 1 ner 0.00 0.00 0.00 13.33 0.00 . ~ . 

Spot"n shiner 0.00 0.00 0.00 13.33 20.00 
Mimic shiner 0.00 0.00 0.00 6.67 20.00 
St8elcolor shiner 0.00 0.00 0.00 0.00 0.00 
Pugnose minnow 0.00 0.00 0.00 0.00 0.00 
Striped sh"lner 0.00 0 .. 00 0.00 0.00 0.00 
Unidentified minnow 0.00 0.00 0.00 6.67 10.00 
Bluntnose minnow 0.00 0.00 0.00 0.00 0.00 
fathead mt nnow 0.00 0.00 0.00 0.00 0.00 



Appendix 8-1 (Continued)

505.4 506.0 507.3 508.0 524.6
(I) (I) (I) (15) (10)

Species

cY3

Bullhead minnow

River carpsucker
Qui I Iback carpsucker
White sucker
Northern hogsucker
Unidentified buffalo
Smallmouth buffalo
Blgmouth buffalo
Black buffalo
Spotted sucker
Unidentified redhorse
Shorthead redhorse
River redhorse
Black redhorse
Golden redhorse
Blue catfish
Black bullhead
Yellow bullhead

Brown bullhead
Channel catfish
Flat"head catfish
Killifish
Blackstripe topminnow
Blackspotted topminnow

Mosquitofish
Unidentified temperate bass

White bass
Yellow bass
Rock bass

0.00
0.00
0.00
0.00
0.00 0.00 0.00 0.00 0.00
0.00 100.00 0.00 0.00 0.00

100.00 0.00 100.00 60.00 60.00

0.00 0.00 0.00 0.00 10.00

0.00 0.00 0.00 6.67 0.00

100.00 0.00 100.00 100.00 80.00

0.00 0.00 0.00 6.67 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 6.67 0.00

0.00 0.00 0.00 20.00 10.00

0.00 I00.00 100.00 60.00 20.00

0.00 0.00 0.00 13.33 20.00

0.00 0.00 0.00 26.67 10.00

0.00 0.00 0.00 53.33 30.00

0.00 0.00 0.00 6.67 10.00

100.00 100.00 100.00 93.33 90.00

0.00 100.00 100.00 60.00 20.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 6.67 0.00
0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 46.67 70.00

0.00 0.00 0.00 6.67 0.00

100.00 100.00 100.00 46.67 40.00

0.00 0.00 0.00 93.33 100.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 86.67 80.00

0.00 0.00 13.33 0.00

0.00 0.00 0.00 10.00
0.00 0.00 6.67 0.00

Appendix 8-1 (Continued) 

505.4 506.0 507.3 508.0 524.6 
Species (I) CI) (I) (15) ( 10) 

Bullhead minnow 0.00 0.00 0.00 86.61 80.00 
River carpsueker 0.00 0.00 0.00 13.:53 0.00 
Quiliback carpsucker 0.00 0.00 0.00 0.00 10.00 
Wh I te sucker 0.00 0.00 0.00 6.67 0.00 
Northern hogsucker 0.00 0.00 0.00 0.00 0.00 
Unidentified buffalo 0.00 100.00 0.00 0.00 0.00 
Sma I I mouth buffalo 100.00 0.00 100.00 60.00 60.00 
Bigmouth buffalo 0.00 0.00 0.00 0.00 10.00 
Black buffalo 0.00 0.00 0.00 6.67 0.00 
Spotted sucker 100.00 0.00 100.00 100.00 80.00 

(') Unidentified redhorse 0.00 0.00 0.00 6.61 0.00 
t..:) Shorthead redhorse 0.00 0.00 0.00 0.00 0.00 
v1 River redhorse 0.00 0.00 0.00 6.61 0.00 

81 ack redhorse 0.00 0.00 0.00 20.00 10.00 
Gol den redhorse 0.00 100.00 100.00 60.00 20.00 
81ue catfish 0.00 0.00 0.00 1l.:B 20.00 
81adt bullhead 0.00 0.00 0.00 26.61 10.00 
Yellow bullhead 0.00 0.00 0.00 53.33 30.00 
Brown bu J I head 0.00 0.00 0.00 6.67 10.00 
Channel catfish 100.00 100.00 100.00 93.33 90.00 
flathead catfish 0.00 100.00 100.00 60.00 20.00 
Killifish 0.00 0.00 0.00 0.00 0.00 
81ackstrlpe topmlnnow 0.00 0.00 0.00 6.67 0.00 
81 ackspotted topml nnow 0.00 0.00 0.00 0.00 0.00 
Mosqu I toU sh 0.00 0.00 0.00 46.67 70.00 
Unidentified temperate bass 0.00 0.00 0.00 6.61 0.00 
White bass 100.00 100.00 100.00 46.67 40.00 
Yellow bass 0.00 0.00 0.00 93.33 100.00 
Rock bass 0.00 0.00 0.00 0.00 0.00 



Appendix 8-1 (Continued)

C0

505.4 506.0 507.3 508.0 524.6

Species (I) (I) (1) (15) (10)

Unidentified sunfish 0.00 0.00 0.00 6.67 0.00

Warmouth 100.00 100.00 100.00 100.00 80.00

Redbreast sunfish 0.00 0.00 0.00 46.67 20.00
Green sunfish 0.00 0.00 100.00 80.00 70.00

Orangespotted sunfish I00.00 100.00 100.00 33.33 0.00

Bluegill 100.00 100.00 100.00 100.00 100.00

Longear sunfish 0.00 100.00 0.00 53.33 20.00
Redear sunfish 100.00 100.00 100.00 100.00 80.00

Hybrid sunfish 0.00 0.00 0.00 6.67 0.00

Smal Imouth bass 0.00 0.00 0.00 6.67 0.00
Spoa-ted bass 100.00 I00.00 100.00 86.67 50.00

Largemouth bass 100.00 300.00 300.00 100.00 90.00

White crappie 300.00 100.00 100.00 100.00 100.00

Black crappie 0.00 0.00 0.00 20.00 0.00

Unidentified darter 0.00 0.00 0.00 6.67 0.00

Unidentified darter 0.00 0.00 0.00 0.00 0.00
Mud darter 0.00 0.00 0.00 0.00 0.00

Rainbow darter 0.00 0.00 0.00. 0.00 0.00

Stripetall darter 0.00 0.00 0.00 0.00 0.00

Orangethroat darter 0.00 0.00 0.00 0.00 0.00
Yellow perch 100.00 0.00 0.00 73.33 0.00

Logperch 0.00 0.00 0.00 60.00 10.00

Sauger 0.00 0.00 100.00 46.67 0.00

Freshwater drum 100.00 100.00 100.00 100.00 100.00
Brook silverside 0.00 0.00 0.00 93.33 60.00

Mixed & unid minnows 100.00 100.00 100.00 6.67 10.00

Total 1,800.00 1,900.00 2,200.00 2,733.33 2,220.00

/ 

Append I x B-1 (Continued) 

505.4 506.0 507.3 508.0 524.6 
Species (\) (I) (/) (15) (10) 

Unidentified sunfish 0.00 0.00 0.00 6.67 0.00 
Val"lnOUth 100.00 100.00 100.00 100.00 SO.OO 
Redbreast sunfish 0.00 0.00 0.00 46.67 20.00 
Green sunfish 0.00 0.00 100.00 so. 00 70.00 
Orangespottad sunfish 100.00 100.00 100.00 33.33 0.00 
Bluegr II 100.00 100.00 100.00 100.00 100.00 
Longear sunfish 0.00 100.00 0.00 53.33 20.00 
Redear sunf I sh 100.00 100.00 100.00 100.00 so. 00 
Hvbrid sunfish 0.00 0.00 0.00 6.67 0.00 
Sma I I mouth bass 0.00 0.00 0.00 6.67 0.00 
Spotted bass 100.00 100.00 100.00 86.67 50.00 

(') Largemouth bass 100.00 100.00 100.00 100.00 90.00 
C-' White crappie 100.00 100.00 100.00 100.00 100.00 
C) 

Bleck crappie 0.00 0.00 0.00 20.00 0.00 
Unidentified darter 0.00 0.00 0.00 6.67 0.00 
UnidentifIed darter 0.00 0.00 0.00 0.00 0.00 
Mud darter 0.00 0.00 0.00 0.00 0.00 
Raln~ darter 0.00 0.00 0.00 . 0.00 0.00 
Str I peta II darter 0.00 0.00 0.00 0.00 0.00 
Orangethroat darter 0.00 0.00 0.00 0.00 0.00 
Yellow perch 100.00 0.00 0.00 73.33 0.00 
Logpereh 0.00 0.00 0.00 60.00 10.00 
Sauger 0.00 0.00 100.00 46.67 0.00 
freshwater drum 100.00 100.00 100.00 100.00 100.00 
Brook sllverside 0.00 0.00 0.00 93.33 60.00 
Mixed & unld minnows 100.00 100.00 100.00 6.67 10.00 

Total 1,800.00 1,900.00 2,200.00 2,733.33 2,220.00 
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Appendix 8-J. Man Annual Number Per Hectare of Each Fish Species Collected In Cove Rotenone
Samples From Chickamauga Reservoir, 1970 Through 1985, Number of Samples Each
Year in Parenthesis

70 71 72 73 74 75 76 77
Species (12) (4) (4) (4) (4) (4) (5) (5)

Chestnut Iamprey
Padd lef ish
Spotted gar
Longnose gar
Shortnose gar
Skipjack herring
Unidentified shad
Gizzard shad
Threadf in shad
Mixed shad
Mooneye
Minnow, carp
Central stoneroller
Goldfish
Carp
Silver chub
Golden shiner
Unidentified shiner
Emerald shiner
Ghost shiner
Caomon shiner
Spotfin shiner
Mimic shiner
Steelcolor shiner
Pugnose minnow
Striped shiner
Unidentified minnow

0.00
0.00
1.69
1.70
0.00
8.89
0.00

1,775.08
2,732.99

766.72
0.80
0.00
0.00
0.09
5.77
0.00
4.36
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00 0.00 0.00
0.00 0.00 0.00
0.27 0.00 0.20
0.00 0.40 0.20
0.00 0.00 0.00
0.00 13.75 25.50
0.00 0.00 0.00

890.94 836.87 1,035.63
3,351.72 8,146.51 7,254.21

0.00 0.00 0.00
0.00 0.00 0.85
0.00 0.00 233.20
0.00 0.00 0.46
0.00 0.00 0.00

27.66 14.66 21.49
0.00 0.00 0.00
0.58 6.98 13.26
0.00 0.00 0.77
0.00 72.46 132.95
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 6.21
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 1,052.00

0.00 0.00 0.00 0.00
0.00 0.00 0.00 1.21
0.46 1.19 12.12 2.89
0.40 0.26 0.43 1.21
0.00 0.00 0.00 1.82
6.98 2.39 3.50 5.57
0.00 0.00 48.48 0.00

917.56 1,055.64 1,985.21 9,552.49
6,919.78 4,029.94 3,401.95 1,566.42

0.00 0.00 0.00 0.00
0.27 0.00 0.36 10.23
0.00 20.43 0.00 23.55
0.27 0.00 1.49 2.74
0.00 0.00 0.00 0.00
8.79 12.65 22.37 14.26
2.86 3.79 14.90 0.00
5.81 12.25 87.29 363.21
0.00 48.06 1.21 0.00
4.33 54.04 80.75 191.63
2.42 0.00 0.00 0.00
0.00 0.00 0.00 46.81
3.63 11.84 212.04 114.59
0.00 0.00 14.66 1.64
0.00 0.00 9.20 0.00
0.00 0.91 0.00 0.00
5.91 1.61 0.00 0.00
0.00 0.00 0.00 1.21

(

Appendix 8-J. Mean Annual Number Per Hectare of Each Fish Species Collected In Cove Rotenone 
Samples From Chickamauga Reservoir, 1970 Through 1985, Number of Samples Each 
Year In Parenthesis 

70 71 72 n 74 75 76 77 
Species (12) (4) (4) (4) (4) (4) (5) (5) 

Chestnut. lamprev 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Paddleflsh 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.21 
Spotted gar I ~69 0.27 0.00 0.20 0.46 1.19 12.12 2.89 
Longnose gar 1.70 0.00 0.40 0.20 0.40 0.26 0.45 1.21 
Shortnose gar 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.82 
Skipjack herring 8.89 0.00 15.75 25.50 6.98 2.39 3.50 5.57 
Unidentified shad 0.00 0.00 0.00 0.00 0.00 0.00 48.48 0.00 
G i nard shad 1,775.08 890.94 836.87 1,055.63 917.56 1,055.64 1,985.21 9,552.49 
Threadfin shad 2,7:52.99 3,351.72 8,146.51 7,254.21 6,919.78 4,029.94 3,401.95 1,566.42 
Mheed shad 766.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Mooneve 0.80 0.00 0.00 0.85 0.27 0.00 0.36 10.23 

t:) 
Mlnnow,carp 0.00 0.00 0.00 253.20 0.00 20.43 0.00 23.55 

'" ( OJ Central stoneroller 0.00 0.00 0.00 0.46 0.27 0.00 1.49 2.74 
Goldfish 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Carp 5.71 27.66 14.66 21.49 8.19 12.65 22.51 14.26 
Silver chub 0.00 0.00 0.00 0.00 2.86 3.79 14.90 0.00 
Golden shiner 4.36 0.58 6.98 13.26 5.81 12.25 87.29 363.21 
Unidentified shiner 0.00 0.00 0.00 0.71 0.00 48.06 1.21 0.00 
Emera 1 d sh i ner 0.00 0.00 72.46 112.95 4.33 54.04 eo.75 191.63 
Ghost shiner 0.00 0.00 0.00 0.00 2.42 0.00 o.dO 0.00 
Cannon shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 46.81 
Spotfln shiner 0.00 0.00 0.00 6.21 3.63 11.84 212.04 114.59 
Mimic shiner 0.00 0.00 0.00 0.00 0.00 0.00 14.66 1.64 
Ste8lcolor shiner 0.00 0.00 0.00 0.00 0.00 0.00 9.20 0.00 
Pugnose minnow 0.00 0.00 0.00 0.00 0.00 0.91 0.00 0.00 
Striped shiner 0.00 0.00 0.00 0.00 5.91 1.61 0.00 0.00 
Unidentified minnow 0.00 0.00 0.00 1,052.00 0.00 0.00 0.00 1.21 



Appendix 8-J (Continued)

70 71 72 73 74 75 76 77

Species (12) (4) (4) (4) (4) (4) (5) (5)

(3
(3

Bluntnose minnow 0.00
Fathead minnow 0.00
Bullhead minnow 0.00
River carpsucker 0.00

Quillback carpsucker 0.73
White sucker 0.00
Northern hogsucker 0.00
Unidentified buffalo 7.21

Smallmouth buffalo 28.28
Biglmout1h buffalo 8.01

Black buffalo 0.17
Spotted sucker 19.17
Unidentified redhorse 1.03
Shorthead redhorse 0.30

River redhorse 0.00
Black redhorse 4.18
Golden redhorse 12.13

Blue catfish 5.68
Black bullhead 0.00
Yellow bullhead 0.00
Brown bullhead 0.00
Channel catfish 19.07
Flathead catfish 5.30

Killifish 0.00
Blackstripe topminnow 0.00
Blackspotted topminnow 0.00
Mosquitofish 0.00
Unidentified temperate

0.0)0 1,011."6
0.00 0.00
1.05 72.67
0.00 0.20
0.00 0.00
0.00 0.00
0.54 0.99
0.00 0.00

36.63 37.69
0.00 0.00
0.78 0.00

29.92 59.85
4.30 2.69
0.20 0.00
0.00 0.74
0.00 2.55

12.28 5.19
0.00 3.75
0.00 0.58
0.00 0.00
0.00 0.00

33.91 36.57
5.27 3.49
0.00 0.00
0.00 32.56
0.00 0.00
0.00 1.74

0.00
0.00
0.65
0.20
0.00
0.00
0.79
0.00

24.34
0.00
0.00

187.14
2.15
0.54
0.00
0.00
5.30
0.52
0.00
0.00
0.00

42.98
5.91

154.57
0.00
0.20
2.33

0.00
0.00
0.00
0.00
0.00
6.40
0.00

0.00

88.97
0.00
0.00

0.26
0.00

13.73
0.00

0.00
0.00
0.00

12.14
3.14
0.00
0.00

4.21
0.00

0.00 2.79 0.00
0.00 0.00 0.00
0.00 0.00 1.44
0.26 2.07 1.03
0.00 0.00 0.00
8.96 13.02 11.64
0.19 0.00 0.00
0.00 0.00 0.00

41.42 53.55 44.26
42.90 0.00 0.00
0.00 0.00 2.56
0.00 0.00 0.00
0.00 6.47 1.03
1.51 3.50 12.16
1.80 3.03 0.00
0.00 0.00 0.00
0.26 0.00 0.00
0.00 0.00 0.00

13.69 25.56 19.44
3.20 2.70 5.70
0.00 0.00 0.00
0.00 14.47 0.00
1.08 6.81 7.25
0.00 16.85 0.61

0.00 0.00 0.65 0.00
0.00 0.00 0.00 0.00

734.76 3,397.45 1,974.17 418.03

bass 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Appendix 8-J (Continued) 

10 71 12 n 14 75 76 17 
Species (12) (4) (4) (4) (4) (4) (5) (5) 

Bluntnose minnow 0.00 0.00 1,011.66 0.00 0.00 0.00 0.65 0.00 
Fathead mlnno.. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Bullhead minnow 0.00 1.05 12.67 0.65 134.76 3,391.45 1,974.11 41B.03 
River carpsucker 0.00 0.00 0.20 0.20 0.00 0.00 2.79 0.00 
Quilibaek earpsucker 0.73 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Wh t te sucker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.44 
Northern hogsucker 0.00 0.54 0.99 0.19 0.00 0.26 2.01 1.03 
Unidentified buffalo 7.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Smellmoutb buffalo 28.28 36.63 37.69 24.34 6.40 B.96 13.02 11.64 
Bigmoutb buffalo 8.01 0.00 0.00 0.00 0.00 0.19 0.00 0.00 
Black buffalo 0.17 0.18 0.00 0.00 0.00 0.00 0.00 0.00 
Spotted sucker 19.17 29.92 59.B5 187.14 88.97 41.42 53.55 44.26 
Unldan+ifled redhorse 1.03 4.30 2.69 2.15 0.00 42.90 0.00 0.00 

(1) Shorthead redhorse 0.30 0.20 0.00 0.54 0.00 0.00 0.00 2.56 
~ RI Iter reclhorse 0.00 0.00 0.14 0.00 0.26 0.00 0.00 0.00 
~ Bled!. redhorse 4.18 0.00 2.55 0.00 0.00 0.00 6.41 1.03 

Goldan redhorse 12.13 12.28 5.19 5.30 13.73 1.51 3.50 12.16 
Blue catfIsh 5.68 0.00 3.75 0.52 0.00 1.80 3.03 0.00 
Bled!. bullhead 0.00 0.00 0.58 0.00 0.00 0.00 0.00 0.00 
VellC* bullhead 0.00 0.00 0.00 0.00 0.00 0.26 0.00 0.00 
Brown bu I I head 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Channa I catf I sh 19.07 33.91 36.57 42.98 12.14 13.69 25.56 19.44 
Flathead catfIsh 5.30 5.21 3.49 5.91 3.l4 3.20 2.70 5.70 
Killifish 0.00 0.00 0.00 154.57 0.00 0.00 0.00 0.00 
Blackstripe fopmlnnow 0.00 0.00 32.56 0.00 0.00 0.00 14.47 0.00 
81ackspotted fopmlnnow 0.00 0.00 0.00 0.20 4.21 1.08 6.81 7.25 
Mosqu I tof I sh 0.00 0.00 I. 74 2.31 0.00 0.00 16.85 0.61 
Un I dent I f i ad 't'eqMIr ate 

bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 



Appendix 8-, (Continued)

70 71 72 73 74 75 76 77

Species (12) (4) (4) (4) (4) (4) (5)' (5)

White bass 47.42 4.07 3.57 16.42 3.46 0.27 5.72 38.27

Yellow bass 0.00 1.18 22.70 21.30 8.55 33.39 60.67 247.91

Rock bass 0.17 0.00 0.00 4.90 0.00 0.00 0.00 0.00
Unidentified sunfish 0.00 0.00 0.00 0.27 0.00 6.73 78.36 2.29

Var.outh 13.92 48.27 55.18 213.51 13.68 45.77 72.57 249.60

Redbreast sunfish 0.00 0.00 0.00 0.00 0.00 0.00 17.90 1.82

Green sunfish 12.73 8.75 5.17 22.38 2.50 0.60 2.61 9.01

Orangespolted sunfish 3.41 5.70 10.17 35.27 0.58 0.26 0.00 0.00

Bluegill 1,506.60 2,110.00 2,962.87 2,775.94 1,849.74 4,419.62 6,674.38 19,668.26

Longear sunfish 74.21 186.37 254.34 374.69 398.92 537.07 1,061.16 589.96

Redear sunfish 40.97 139.14 149.09 694.98 190.86 240.66 344.09 979.08

Hybrid sunfish 0.00 0.00 0.00 0.00 0.00 1.13 0.00 0.00

Smailmouth bass 0.00 0.00 0.00 0.00 0.00 0.00 0.36 1.14

Spotted bass 151.86 86.65 123.28 55.87 82.34 76.91 135.17 41.84
Largemouth bass 295.09 121.20 96.68 162.46 67.08 106.74 86.92 399.64

0 White crappie 126.66 39.54 55.68 55.90 9.88 13.25 48.88 90.75 (
.Black crappie 0.89 0.00 2.18 0.00 0.00 0.75 0.00 3.08

Unidentified darter 0.00 0.00 0.58 0.00 0.00 0.00 0.00 0.00

Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.80 0.00 0.00

Mud darter 0.00 0.00 12.90 0.00 0.00 0.00 0.00 0.00

Rainbow darter 0.00 0.00 0.00 0.00 0.77 0.00 7.02 0.82

S+ripetal I darter 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.98

Orangethroat darter 0.00 0.00 0.00 0.00 0.00 0.75 0.00 0.00

Yellow perch 16.94 33.03 32.25 23.41 8.30 4.36 32.19 147.65

Logperch 0.27 1.05 45.25 94.99 23.13 19.70 47.79 161.67

Sauger 0.75 0.00 1.61 5.40 2.50 1.92 3.39 6.93

Freshwater drum 417.99 269.77 586.05 661.45 254.72 139.26 323.34 306.90

Brook slIverside 0.00 1.05 14.78 184.75 12.57 73.02 216.55 352.35

Mixed & unid minnows 699.40 1,152.54 400.06 11.08 0.26 0.00 0.00 0.00

Tote I 8,818.64 8,604.35 15,198.95 15,619.49 11,672.90 14,490.65 17,240.91 35,726.55

Appendix 8-J (Continued) 

70 71 72 73 74 15 76 17 
SpecIes (12) (4) (4) (4) (4) (4) (5)' (5) 

White bass 47.42 '4.07 3.57 16.42 3.46 0.27 5.12 38.27 
YellOlll bass 0.00 1.18 22.70 21.30 8.55 33.39 60.67 247.91 
Rock bass 0.17 0.00 0.00 4.90 0.00 0.00 0.00 0.00 
Unidentified sunfish 0.00 0.00 0.00 0.27 0.00 6.73 78.36 2.29 
Varmouth 13.92 48.27 55.18 213.51 13.68 45.17 72.57 249.60 
Redbreast sunfish 0.00 0.00 0.00 0.00 0.00 0.00 17.90 1.82 
Green sunfish 12.73 8.15 5.17 22.38 2.50 0.60 2.61 9.01 
Orangespo+ted sunfish 3.41 5.70 10.17 35.27 0.58 0.26 0.00 0.00 
Bluegill 1,506.60 2,110.00 2,962.87 2,175.94 1,849.74 4,419.62 6,674.38 19,668.26 
Longear sunfish 74.21 186.37 254.34 374.69 598.92 5n.07 1,061.16 589.96 
Radear sunfIsh 40.97 139.14 149.09 694.98 190.86 240.66 344.09 979.08 
Hybrid sunfish 0.00 0.00 0.00 0.00 0.00 1.13 0.00 0.00 
Sma II mouth bass 0.00 0.00 0.00 0.00 0.00 0.00 0.36 1.14 

..... Spotted bass 151.86 86.65 123.28 55.81 82.34 16.91 135.11 41.84 
0 Largemouth bass 295.09 121.20 96.68 162.46 67.08 106.74 86.92 399.64 
0 White crappie 126.66 59.54 55.68 55.90 9.88 13.25 48.88 90.15 

Black crappie 0.89 0.00 2.18 0.00 0.00 0.75 0.00 3.08 
Unidentified darter 0.00 0.00 0.58 0.00 0.00 0.00 0.00 0.00 
Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.80 0.00 0.00 
Mud darter 0.00 0.00 12.90 0.00 0.00 0.00 0.00 0.00 
Ra I nbow d&rter 0.00 0.00 0.00 0.00 0.77 0.00 7.02 0.82 
StrJpetaJ I darter 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.98 
Orangethroat darter 0.00 0.00 0.00 0.00 0.00 0.75 0.00 0.00 
YellOlll perch 16.94 33.03 32.25 23.41 8.30 4.36 32.19 141.65 
Logperch 0.27 1.05 45.25 94.99 23.13 19.70 47.79 161.67 
Sauger 0.75 0.00 1.61 5.40 2.50 1.92 3.39 6.93 
freshwater drWD 417.99 269.17 586.05 661.45 254.72 139.26 323.34 306.90 
Brook s II vers I de 0.00 1.05 14.78 184.15 12.57 73.02 216.55 352.35 
Mixed & unld mln~s 699.40 1,152.54 400.06 11.08 0.26 0.00 0.00 0.00 

Total 8,818.64 8,604.35 15,198.95 15,619.49 11,672.90 14,490.65 17,240.91 35,726.55 



Appendix 8-J (Continued)

78 79 80 81 82 83 84 85
Species (5) (5) (5) (5) (5) (5) (5) (5)

0

Chestnut lamprey
Paddlefish
Spotted gar
Longnose gar
Shortnose gar
Skipjack herring
Unidentified shad
Gizzard shad
Threadf in shad
Mixed shad
Mooneye
Minnow, carp
Central stoneroller
Goldfish
Carp
Silver chub
Golden shiner
Unidentified shiner
Emerald shiner
Ghost shiner
Canonmo shiner
Spotfin shiner
Mimic shiner
Steelcolor shiner
Pugnose minnow
Striped shiner
Unidentified minnow
Bluntnose minnow
Fathead minnow

0.00 0.00 0.00 0.43 0.00 0.00 0.49 0.00

0.00 0.53 0.00 0.63 0.00 0.00 0.00 0.00

0.43 14.18 0.42 8.43 0.00 12.67 1.95 15.32
5.30 3.51 4.77 1.74 3.12 5.08 7.28 2.73

0.00 0.47 0.00 1.88 0.91 0.93 0.00 0.00

0.00 0.00 2.77 0.00 8.07 18.70 12.90 12.73
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4,071.96 2,369.73 1,456.32 1,991.61 9,443.80 3,975.31 6,798.33 5,771.81

53.10 364.06 448.09 3,294.25 370.40 8,838.26 866.60 22,913.52
0.00 0.00 0.00 0.00 0.0 0.0 0.00 0.0

0.0 0.0 0.0 0.00 0.00 0.0 0.0 0.00
0.0 0.0 0.00 0.00 0.0 0.0 0.00 0.0

7.64 10.0 1.92 0.00 0.43 0.49 1.46 0.0

0.00 0.38 0.0 0.0 0.0 0.00 0.0 0.0
9.46 17.47 12.49 42.35 12.41 13.78 2.92 19.14

1.22 0.0 0.00 0.00 0.0 0.0 0.0 0.0

229.84 352.64 661.97 337.37 187.65, 518.18 335.79 280.62
0.0 0.0 0.00 0.00 5.0 0.0 0.0 50.24

125.12 12.04 1.87 1.78 162.30 1,037.32 1,039.00 441.03

0.0 0.0 0.0 0.0 0.95 0.0 0.0 0.00

0.0 1.23 0.69 0.0 0.43 0.98 0.0 0.0
24.75 1.40 0.0 13.76 187.77 163.12 375.0 289.54

1.30 0.0 0.0 0.0 0.0 0.0 0.44 0.0
0.0 0.00 0.0 0.0 0.0 0.0 0.0 0.0
0.0 3.85 0.0 0.0 0.0 0.0 24.98 2.73
0.0 0.00 0.00 0.0 0.00 0.0 1.93 0.0
0.0 0.0 0.00 0.0 0.0 0.0 0.0 0.0
0.00 0.0 0.0 7.54 0.0 0.0 1.36 0.0
0.0 0.38 0.00 0.0 0.0 0.0 0.0 0.0

Appendix 8-J (Continued) 

78 79 80 81 82 83 84 85 
Species (5) (5) (5) (5) (5) (5) (5) (5) 

Chestnut Ieq»rey 0.00 0.00 0.00 0.43 0.00 0.00 0.49 0.00 
Paddl.flsh 0.00 0.53 0.00 0.63 0.00 0.00 0.00 0.00 
Spotiltd gar 0.43 14.18 0.42 8.43 0.00 12.67 1.95 15.32 
Longnose gar 5.30 3.51 4.77 1.74 3.12 5.08 7.28 2.n 
Shortnose gar 0.00 0.47 0.00 1.88 0.91 0.93 0.00 0.00 
Skipjack herring 0.00 0.00 2.17 0.00 8.07 18.70 '2.90 12.n 
Unidentified shad 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
GI nard shad 4,071.96 2,~9.n 1,456.32 1,991.61 9,443.80 3,975.31 6,798.33 5,771.81 
Threadfln shad 53.10 364.06 448.09 3,294.25 370.40 8,838.26 866.60 22,91}.52 
Mixed shad 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Moonave 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Mi nnow, carp 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Central stoneroller 7.64 10.00 1.92 0.00 0.43 0.49 1.46 0.00 

'1 Goldfish 0.00 0.38 0.00 0.00 0.00 0.00 0.00 0.00 0 ... Carp 9.46 17.47 12.49 42.35 12.41 1l.78 2.92 19.14 
Silver chub 1.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Golden shiner 229.84 352.64 661.97 337.37 187.65 518.18 335.79 280.62 
unidentified shIner 0.00 0.00 0.00 0.00 5.00 0.00 0.00 50.24 
Emerald shiner 125.12 12.04 1.87 1.78 162.30 1,037.32 1,039.00 441.03 
Ghost shi ner 0.00 0.00 0.00 0.00 0.95 0.00 0.00 0.00 
Ccnrnon shiner 0.00 1.23 0.69 0.00 0.43 0.98 0.00 0.00 
Spotfln shiner 24.75 1.40 0.00 13.76 187.77 163.12 375.00 289.54 
Mimic shiner 1.38 0.00 0.00 0.00 0.00 0.00 0.44 0.00 
St8eloolor shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Pugnose minnow 0.00 3.85 0.00 0.00 0.00 0.00 24.98 2.73 
Str I pad sh 1 ner 0.00 0.00 0.00 0.00 0.00 0.00 1.93 0.00 
Unidentified minnow 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 
Bluntnose minnow 0.00 0.00 0.00 7.54 0.00 0.00 I.~ 0.00 
Fathead ml MOW 0.00 0.38 0.00 0.00 0.00 0.00 0.00 0.00 



Appendix 8-J (Continued)

78 79 80 81 82 83 84 85

Species (5) (5) (5) (5) (5) (5) (5) (5)

Bulllhad minnow
River carpsucker

Quillback. carpsucker

Whit• sucker

148.19 118.98
0.00 0.00
0.00 0.00
0.00 0.00

Northern hogsucker 0.34 1.20

Unidentified buffalo 0.00 0.00
Smallmouth buffalo 0.35 3.31

Bigmouth buffalo 0.69 0.00
Black buffalo 0.00 0.00

Spotted sucker 26.33 26.23
Unidentified redhorse 0.00 0.00
Shorthead redhorse 0.00 0.00
River redhorse 3.86 0.00
Black redhorse 0.00 0.53
Golden redhorse 0.69 1.76

Blue catfish 3.33 0.00
Black bullhead 0.00 2.69

Yellow bullhead 1.57 7.34

Brown bullhead 0.00 0.00
Channel catfish 15.18 24.80

Flath•ad catfish 4.08 1.89

Killiflsh 0.00 0.00

Blackstripe topminnow 0.00 0.00

Blackspotted topmlnnow 1.65 7.31
Mosquitofish 0.00 1.58

Unidentified temperate

65.01
0.00
0.00
0.00
0.31
0.00
1.97
0.00
0.00

14.01
0.00
0.00
0.00
0.34
1.09
5.59
0.00

19.86
0.00

14.65
0.34
0.00
0.00
0.69

10.42

0.00

11.25
127.85

20.46
0.00
0.00
0.00
0.00
0.00
2.01
0.00
0.00
12.47
0.00
0.00
0.00
0.00
0.83
0.00
4.29

19.55
0.00

77.60
21.23
0.00
1.30
0.00
0.42

0.00
0.00

267.37

554.76 684.88 527.09 1,133.06
0.00 0.00 3.38 0.00
0.00 0.00 3.11 0.00
0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
7.31 40.07 0.48 10.23
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
6.70 12.09 39.85 21.36
0.00 0.00 0.00 0.45
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.43 0.00 0.00 0.00
0.00 0.44 0.98 0.45
0.00 0.00 0.00 0.00
0.87 22.43 0.00 0.00

179.13 29.25 45.46 6.31
0.48 7.16 0.45 6.46
7.12 11.22 10.25 16.16
1.74 0.49 0.00 0.44
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00

0.87 5.37 7.80 0.45
0.43 7.18 14.61 8.83

0.00 0.00 0.00 0.00

2.38 1.46 1.82 43.63
276.05 124.79 111.65 125.92

(

bass
Wh i te bass
Yellow bass

0.00
11.03

115.59

0.93
3.16
4.61

Appendix 8-J (Continued) 

78 79 80 81 82 S} 84 85 
Species (5) (5) (5) (5) (5) (5) (5) (5) 

BullhGad minnow 148.19 118.98 65.01 20.46 554.76 684.88 527.09 1.133.06 
River carpsucker 0.00 0.00 0.00 0.00 0.00 0.00 3.38 0.00 
Qu t II back carpsucker 0.00 0.00 0.00 0.00 0.00 0.00 }.II 0.00 
Vh I te sucker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Northern hogsucker 0.34 1.20 0.31 0.00 0.00 0.00 0.00 0.00 
Unidentified buffalo 0.00 0.00 .0.00 0.00 0.00 0.00 0.00 0.00 
Sma I I mouth buffalo 0.35 3.31 1.97 2.01 7.31 40.07 0.48 10.23 
Bigmouth buffalo 0.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Bleck buffalo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Spotted sucker 26.33 26.23 14.01 12.47 6.70 12.09 39.85 21.36 
Un I dent i f jed reclhorse 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.45 

'J Shorthead redhorse 0.00 0.00 0.00 0.00 0.00 O~oo 0.00 0.00 
0 River redhorse 3.86 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
~ Bleck radhorse 0.00 0.53 0.34 0.00 0.43 0.00 0.00 0.00 

Gol den reclhor$8 0.69 1.76 1.09 0.83 0.00 0.44 0.98 0.45 ( 
Blue catfish 3.33 0.00 5.59 0.00 0.00 0.00 0.00 0.00 
a I ac:k bu" head 0.00 2.69 0.00 4.29 0.87 22.43 0.00 0.00 
Yellow bullhead 1.57 7.34 19.86 19.55 179.13 29.25 45.46 6.31 
arown bu I I head 0.00 0.00 0.00 0.00 0.48 7.16 0.45 6.46 
Channe I catf i sh 15.IS 24.80 14.65 77.60 7.12 11.22 10.25 16.16 
Flathead catfish 4.08 1.89 0.34 21.23 I. 74 0.49 0.00 0.44 
Killifish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Bleckstrlpe tapminnow 0.00 0.00 0.00 1.30 0.00 0.00 0.00 0.00 
a I eckspotted topml nnow 1.65 7.31 0.69 0.00 0.87 5.37 7.80 0.45 
Mosqu I tof I sh 0.00 1.58 10.42 0.42 0.43 7.18 14.61 8.83 
Unidentified tamperate 

bass 0.00 0.93 0.00 0.00 0.00 0.00 0 .. 00 0.00 
White bass 11.03 3.16 11.25 0.00 2.38 1.46 1.82 43.63 
Yellow bass 115.59 4.61 127.85 267.}7 276.05 124.79 111.65 125.92 



Appendix 8-J (Continued)

78 79 80 of 82 83 84 85
Species (5) (5) (5) (5) (5) (5) (5) (5)

Rock bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Unidentified sunfish 0.34 15.81 6.77 0.00 0.00 0.00 0.00 0.00

Warmouth 348.87 896.53 1,304.00 2,822.21 1,768.28 3,526.85 1,660.22 336.27
Redbreast sunfish 16.79 0.47 0.00 92.17 2,697.45 1,933.69 156.89 0.00

Green sunfish 3.72 29.03 19.73 60.30 239.22 153.89 129.79 15.71

Orangespotted sunfish 0.00 1.78 2.21 0.00 0.00 0.00 0.00 0.00
Bluegill 15,974.88 14,288.25 27,264.54 24,879.80 13,680.82 16,917.70 12,247.35 10,661.56
Longear sunfish 274.31 1,130.45 369.40 116.27 99.27 126.03 781.71 246.72

Redear sunfish 464.89 1,160.45 2,712.38 21,963.89 5,020.22 10,458.48 2,801.73 2,910.31
Hybrid sunfish 0.35 0.38 0.00 0.00 0.00 0.00 0.00 0.45

Smailmouth bass 0.00 0.93 0.31 0.00 0.00 0.00 0.00 0.00

Spotted bass 62.78 38.77 6.39 3.22 316.28 158.99 102.49 18.50

C Largemouth bass 581.58 834.42 976.84 715.53 442.69 361.67 430.92 303.81
White crappie 155.50 111.67 30.59 30.16 126.79 115.62 87.61 78.86

Black crappie 0.00 2.13 4.09 3.09 0.00 0.00 0.91 13.86

Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0
Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mud darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rainbow darter 0.00 1.15 0.31 0.00 0.00 0.00 0.00 0.00

Stripetall darter 0.00 0.00 0.92 0.00 0.00 0.00 0.00 0.48

Orangethroat darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Yellow perch 328.31 70.25 192.76 120.50 65.12 105.14 62.90 88.70

Logperch 75.13 16.14 7.46 11.04 61.62 126.23 126.69 92.02

Sauger 1.48 1.86 0.00 0.00 0.00 0.00 0.00 0.44
Freshwater drum 156.54 175.47 146.50 310.97 223.10 312.44 230.17 361.73

Brook silverside 119.40 85.39 70.17 125.31 388.66 251.07 224.78 94.74
Mixed & unid minnows 0.00 0.00 0.00 0.00 0.00 143.24 14.61 13.33

Total 23,428.00 22,219.51 35,980.06 57,383.74 36,551.05 50,222.67 29,296.17 46,410.67

Appendix 8-J (Continued) 

78 79 80 81 82 83 84 85 
Species (5) (5) (5) (5) (5) (5) (5) (5) 

Rock bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Unidentified sunfish 0.34 15.81 6.77 0.00 0.00 0.00 0.00 0.00 
Vannouth 348.87 896.53 1,304.00 2,822.21 1,768.28 3,526.85 1,660.22 336.21 
Redbreast sunfish 16.79 0.47 0.00 92.17 2,697.45 1,933.69 156.89 0.00 
Green sunfish 3.72 29.03 19.73 60.30 239.22 153.89 129.79 15.71 
Oranges potted sunfish 0.00 1.78 2.21 0.00 0.00 0.00 0.00 0.00 
Bluegill 15,974.88 14,288.25 27,264.54 24,819.80 /3,680.82 16,917.10 /2,247.35 10,661.56 
Longear sunf I sh 274.31 1,130.45 369.40 116.27 99.27 126.03 781.71 246.12 
Redear sunfl sh 464.89 I, /60.45 2,712.38 21,963.89 5,020.22 10,458.48 2,801.73 2,910.31 
Hvbrld sunfish 0.35 0.38 0.00 0.00 0.00 0.00 0.00 0.45 
SmalllllOUth bass 0.00 0.93 0.31 0.00 0.00 0.00 0.00 0.00 

"'1 Spotted bass 62.78 38.77 6.39 3.22 316.28 158.99 102.49 18.50 
.,:: largemouth bass 581.58 834.42 976.84 715.53 442.69 361.67 430.92 303.81 - White crappie 155.50 111.67 30.59 30.16 126.79 115.62 87.61 78.86 

Black cr.ppie 0.00 2.13 4.09 3.09 0.00 0.00 0.9/ 13.86 
Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
UnIdentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Mud darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Ra I nbow darter 0.00 1.15 0.31 0.00 0.00 0.00 0.00 0.00 
Stripetall dart.r 0.00 0.00 0.92 0.00 0.00 0.00 0.00 0.48 
Orangethroat darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Yellow perch 328.31 70.25 192.76 120.50 65.12 105.14 62.90 88.70 
Logperch 75.13 16.14 7.46 11.04 61.62 126.23 126.69 92.02 
Sauger 1.48 1.86 0.00 0.00 0.00 0.00 0.00 0.44 
Freshwater drum 156.54 175.47 146.50 310.97 223.10 312.44 230.17 361.13 
Brook sllverslde 119.40 85.39 70.17 125.31 388.66 251.07 224.78 94.74 
"IKed & unld minnows 0.00 0.00 0.00 0.00 0.00 143.24 /4.61 13.33 

Tot. I 23,428.00 22,219.51 35,980.06 51,383.74 36,551.05 50,222.6729,296.1746,410.67 



APPENDIX 8-K

MEAN BhAss (KG/HA) OF EACH FISH SPECIES
COLLECTED IN COVE.ROTENONE SAMPLES FROM

CHICKAMAUGA RESERVOIR, 1970 THROUGH 1985,
NUMBER OF SAMPLES EACH YEAR IN PARENTHESIS

704

APPENDIX 8-K 

MEAN BIOMASS (lCG/HA) OF. BACH FISH SPECIES 
COLLECTED IN COVE.ROtENoNE SAlfPLES FROB 

CHICKAlfAUGA RESERVOIR. 1970 THROUGH 1985. 
NUBBER OF SAJ{PLESEACH YEAR IN PARENTHESIS 

70.4 



Appendix 8-9. Mean Biamss (kg/ha) of Each Fish Species Col lected in Cove Rotenone Samples From
Chickamauga Reservoir, 1970 Through 1985, Number of Samples Each Year in
Parenthesis

70 71 72 73 74 75 76 77
Species (12) (4) (4) (4) (4) (4) (5) (5)

Chestnut lamprey 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Paddlefish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.86

Spotted gar 0.52 0.01 0.00 0.02 0.15 0.10 7.41 1.22
Longnose gar 0.04 0.00 0.71 0.01 0.05 0.04 0.02 0.25
Shortnose gar 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.07
Skipjack herring 0.44 0.00 1.23 1.47 1.31 0.41 0,60 0.39
Unidentified shad 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00
Gizzard shad 77.73 67.78 119.53 127.42 107.69 92.15 115.45 157.17
Threadfin shad 2.95 7.19 43.18 50.72 28.16 27.12 11.75 17.31

e. Mixed shad 1.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00
c;; Mooneve- 0.01 0.00 0.00 0.08 0.06 0.00 0.08 0.17

Minnow,carp 0.00 0.00 0.00 0.27 0.00 0.02 0.00 0.01
Central stoneroller 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.01
Goldfish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Carp 7.09 53.89 31.59 48.42 20.27 28.93 46.77 31.39
Silver chub 0.00 0.00 0.0 0.00 0.01 0.02 0.32 0.00
Golden shiner 0.18 0.00 0.16 0.73 0.27 0.15 1.46 2.05
Unidentified shiner 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00
Emerald shiner 0.00 0.00 0.18 0.27 0.01 0.14 0.21 0.26
Ghost shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cannon shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12
Spotfin shiner 0.00 0.00 0.00 0.03 0.01 0.03 0.23 0.19
Mimic shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00
Steelcolor shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00
Pugnose minnow 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Striped shiner 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00
Unidentified minnow 0.00 0.00 0.00 1.02 0.00 0.00 0.00 0.00

Appendix &-K. Mean Biomass (kg/ha) of Each fish Species Collected in Cove Rotenone S...,les frQll'l 
Chickamauga Reservoir, 1970 Through 1985, Number of Samples Each Year In 
Parenthesis 

70 71 72 73 74 75 76 77 
Species (12) (4) (4) (4) (4) (4) (5) (5) 

Chestnut lamprev 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Paddleflsh 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.86 
Spotted gar 0.52 0.01 0.00 0.02 0.15 0.10 7.41 1.22 
Longnose gar 0.04 0.00 0.71 0.01 0.05 0.04 0.02 0.25 
Shortnose gar 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.07 
Skipjack herring 0.44 0.00 1.23 1.47 1.31 0.41 0.60 0.39 
Unidentified shad 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 
Gizzard shad 77.73 67.78 119.53 127.42 107.69 92.15 115.45 157.17 
Threadf I n shad 2.95 7.19 43.IB 50.72 28.16 27.12 11.75 17.31 

... J Mixed shad I.IB ·0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 
U1 ~neve· 0.01 0.00 0.00 0.08 0.06 0.00 0.08 0.17 

Mlnnow,carp 0.00 0.00 0.00 0.27 0.00 0.02 0.00 0.01 
Cantral stoneroller 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.01 
Goldfish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Carp 7.09 53.89 31.59 48.42 20.27 28.93 46.77 31.39 
Silver chub 0.00 0.00 0.00 0.00 0.01 0.02 0.32 0.00 
Golden shiner 0.18 0.00 0.16 0.73 0.27 0.15 1.46 2.05 
Unidentified shiner 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 
Emerald shIner 0.00 0.00 0.18 0.27 0.01 0.14 0.21 0.26 
Ghost sh I ner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Ccmnon shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 
Spotf In shi ner 0.00 0.00 0.00 0.03 0.01 0.03 0.23 0.19 
MimIc shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 
Steelcolor shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 
Pugnose minnow 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Str I pad shi ner 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 
Unidentified minnow 0.00 0.00 0.00 1.02 0.00 0.00 0.00 0.00 



Appendix 8-K (Continued)

70 71 72 73 74 75 76 77

Species (12) (4) (4) (4). (4) (4) (5) (5)

Bluntnose minnow 0.00 0.00 1.02 0.00 0.00 0.00 0.00 0.00
Fathead minnow 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bullhead minnow 0.00 0.00 0.15 0.00 0.81 3.72 1.75 0.67
River carpsucker 0.00 0.00 0.23 0.39 0.00 0.00 0.18 0.00

QuilIback carpsucker 0.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00

White sucker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04

Northern hogsucker 0.00 0.03 0.25 0.23 0.00 0.03 0.54 0.19

Unidentified buffalo 9.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Smallaimuth buffalo 35.64 71.15 43.14 41.39 12.52 19.17 28.94 10.82
Bigmouth buffalo 14.63 0.00 0.00 0.00 0.00 i. 12 0.00 0.00
Black buffalo 0.26 2.51 0.00 0.00 0.00 0.00 0.00 0.00
Spotted sucker 0.40 3.06 7.82 10.32 16.96 10.42 17.96 12.08
Unidentified redhorse 0.53 1.75 1.48 0.42 0.00 0.60 0.00 0.00

Shorthead redhorse 0.03 0.23 0.00 0.05 0.00 0.00 0.00 0.05
River redhorse 0.00 0.00 0.18 0.00 0.01 0.00 0.00 0.00

0 Black redhorse 1.53 0.00 0.99 0.00 0.00 0.00 .2.19 0.32

Golden redhorse 3.77 3.96 2.96 3.45 4.78 0.29 2.16 2.27

Blue cat ish 1.43 0.00 2.32 0.04 0.00 0.00 0.01 0.00
Black bullhead 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00

Yellow bullhead 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.00
Brown bullhead 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Channel catfish 2.98 10.76 8.12 10.36 4.12 4.25 12.43 7.40
Flathead catfish 0.60 0.53 1.06 2.26 1.31 0.60 0.81 0.83
Killifish 0.00 0.00 0.00 0.20 0.00 0.00 0.00 0.00

Blackstripe topminnow 0.00 0.00 0.16 0.00 0.00 0.00 0.02 0.00

B1ackspotted t*pminnow 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.00

Mosquitofish 0.00 0.00 0.01 0.00 0.00 0.00 0.02 0.00

Unlidenti f Ied tenperate
bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Appendix 84( (Continued) 

70 71 72 n 74 75 76 77 
Species (12) (4) (4) (4)· (4) (4) (5) (5) 

Bluntnose minnow 0.00 0.00 1.02 0.00 0.00 0.00 0.00 0.00 
Fathead lIIinnow 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Bullhead IIIlnnow 0.00 0.00 0.15 0.00 0.81 3.72 1.75 0.67 
River carpsucker 0.00 0.00 0.23 0.39 0.00 0.00 0.18 0.00 
Qui I I back carpsucker 0.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Wh i f1t sucker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 
Northern hogsucker 0.00 0.03 0.25 0.23 0.00 0.03 0.54 0.19 
Unidentified buffalo 9.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Smellmoutb buffalo 35.64 71.15 43.14 41.39 12.52 19.17 28.94 10.82 
Bigmoutb buffalo 14.63 0.00 0.00 0.00 0.00 1.12 0.00 0.00 
Black buffalo 0.26 2.51 0.00 0.00 0.00 0.00 0.00 0.00 
Spotted sucker 0.40 3.06 7.82 10.32 16.96 10.42 17.96 12.08 
Unldenttfled redhorse 0.53 1.75 1.48 0.42 0.00 0.60 0.00 0.00 

--.J Shortflead redhorse 0.03 0.23 0.00 0.05 0.00 0.00 0.00 0.05 
,"' - River redhorse 0.00 0.00 0.18 0.00 0.01 0.00 0.00 0.00 
(") 

Black recIhorse 1.53 0.00 0.99 0.00 0.00 0.00 ·2.19 0.32 
Gol den redhorse 3.77 3.96 2.96 3.45 4.78 0.29 2.16 2.27 
Blue catfish 1.43 0.00 2.32 0.04 0.00 0.00 0.01 0.00 
Black bu II head 0.00 0.00 0.03 0.00 0.00 . 0.00 0.00 0.00 
Yellow bullhead 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.00 
Brown bu II head 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Channe I catf i sh 2.98 10.76 8.12 10.36 4.12 4.25 12.43 7.40 
F latbead catf i sh 0.60 0.53 1.06 2.26 1.31 0.60 0.81 0.83 
Killifish 0.00 0.00 0.00 0.20 0.00 0.00 0.00 0.00 
Blackstrlpe topminnow 0.00 0.00 0.16 0.00 0.00 0.00 0.02 0.00 
B I ackspotted topn i nl\O!ll 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.00 
Mosqultoflsh 0.00 0.00 0.01 0.00 0.00 0.00 0.02 0.00 
Unidentified temperate 

bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 



Appendix 8-K (Continued)

70 71 72 73 74 75 76 77
Species (12) (4) (4) (4) (4) (4) (5) (5)

White bass 0.21 0.08 0.08 0.44 0.20 0.06 0.24 0.54
Yellow bass 0.00 0.02 0.23 0.47 0.25 1.54 1.26 1.80

Rock bass 0.02 0.00 0.00 0.03 0.0 0.00 0.00 0.00
Unidentified sunfish 0.00 0.00 0.00 0.00 0.00 0.01 0.06 0.00

Wermouth 0.30 0.32 0.66 2.00 0.16 0.41 0.74 1.02
Redbreast sunfish 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.04

Green sunfish 0.16 0.09 0.10 0.19 0.03 0.00 0.01 0.07
Orangespotted sunfish 0.03 0.01 0.03 0.13 0.00 0.00 0.00 0.00
Bluegill 13.01 18.70 32.30 25.91 12.36 14.97 28.09 39.81
Longear sunfish 1.07 2.03 2.60 2.19 1.84 1,65 4.53 3.95
Redear sunfish 2.11 5.42 8.30 9.88 8.37 7.79 11.28 12.73

• Hybrid sunfish 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00
0 Sial lmouth bass 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00

Spotted bass 0.47 0.90 1.10 0.64 1.42 0.56 1.03 0.33
Largemouth bass 5.63 8.90 9.18 12.01 6.76 8.23 7.41 8.76
White crappie 4.02 4.23 3.11 3.70 1.22 1.35 1.55 1.56

Black crappie 0.10 0.00 0.10 0.00 0.00 0.13 0.00 0.65
Unidentified darter 0.0 0.00 0.00 0.00 .0.00 0.00 0.00 0.00

Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mud darter 0.00 0.00 0.15 0.00 0.00 0.00 0.00 0.00
Rainbow darter 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00
Stripetail darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Orangethroat darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Yellow perch 0.10 0.57 0.57 0.85 0.44 0.09 0.49 1.25

Logperch 0.00 0.00 0.59 0.86 0.31 0.17 0.36 0.95
Sauger 0.23 0.00 0.19 0.82 0.28 0.26 0.78 0.28
Freshwater drum 29.48 17.54 38.88 39.21 18.22 12.35 26.92 25.28

Brook slIverside 0.00 0.00 0.03 0.25 0.02 0.14 0.24 0.38
Mixed & unid minnows 0.85 1.58 0.52 0.01 0.76 0.00 0.00 0.00

Tote I 219.91 283.26 365.23 399.16 251.13 239.21 336.43 346.56

Appendix 8-K (Continued) 

. 70 71 72 73 74 75 76 77 
SpecIes (2) (4) (4) (4) (4) (4) (5) (5) 

White bass 0.21 0.08 0.08 0.44 0.20 0.06 0.24 0.54 
Yellow bass 0.00 0.02 0.23 0.47 0.25 1.54 1.26 1.80 
Rock bass 0.02 0.00 0.00 0.03 ' 0.00 0.00 0.00 0.00 
Unidentified sunfish 0.00 0.00 0.00 0.00 0.00 0.01 0.06 0.00 
Vermouth 0.30 0.32 0.66 2.00 0.16 0.41 0.74 1.02 
Redbreast sunfish 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.04 
Green sunfish 0.16 0.09 0.10 0.19 0.03 0.00 0.01 0.07 
Orangespotted sunf I sh 0.03 0.01 0.03 0.13 0.00 0.00 0.00 0.00 
Bluegt II 13.01 18.70 32.30 25.91 12.:56 14.97 28.09 39.81 
Longear sunfish 1.07 2.03 2.60 2.19 1.84 1~65 4.53 3.95 
Redear sunfish 2.11 5.42 8.30 9.88 8.37 7.79 11.28 12.73 

,) Hvbrid sunfish 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 
0 Sma I I mouth bass 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 
...J Spotted bass 0.47 0.90 1.10 0.64 1.42 0.56 1.03 0.33 

Largemouth bass 5.63 8.90 9.18 12.01 6.76 8.23 7.41 8.76 
White crappie 4.02 4.23 3.11 3.70 \.22 1.35 1.55 1.56 
Black crappIe 0.10 0.00 0.10 0.00 0.00 0.13 0.00 0.65 
Unidentified darter 0.00 0.00 0.00 0.00 .0.00 0.00 0.00 0.00 
Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Mud darter 0.00 0.00 0.15 0.00 0.00 0.00 0.00 0.00 
Rainbow darter 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 
Strlpetall darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Orangethroat darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Yellow perch 0.10 0.57 0.57 0.85 0.44 0.09 0.49 1.25 
Logperch 0.00 0.00 0.59 0.86 0.31 0.17 0.36 0.95 
Sauger 0.23 0.00 0.19 0.82 0.28 0.26 0.78 0.28 
Freshlileter drum 29.48 17.54 38.88 39.21 18.22 12.35 26.92 25.28 
Brook s II vers I de 0.00 0.00 0.03 0.25 0.02 0.14 0.24 0.38 
Mixed & unid minnows 0.85 1.58 0.52 0.01 0.76 0.00 0.00 0.00 

Total 219.91 283.26 :565.23 399.16 251.13 239.21 336.43 346.56 



Appendix 8-" (Continued)

78 79 80 81 82 83 84 85
Species (5) (5) (5) (5) (5) (5) . (5) (5)

Chestnut Iamprey 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.00
Paddlefish 0.00 0.26 0.00 0.14 0.00 0.00 0.00 0.00
Spotted gar 0.03 7.65 0.38 0.32 0.00 6.92 0.28 8.37
Longnose gar 0.29 0.47 0.19 0.08 0.20 0.35 0.07 0.16
Shortnose gar 0.00 0.09 0.00 1.14 0.19 0.50 0.00 0.00

Skipjack herring 0.00 0.00 0.04 0.00 0.21 0.84 0.46 1.27
Unidentified shad 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gizzard shad 122.92 92.80 37.36 166.14 161.89 242.39 338.63 269.18
Threadfin shad 0.34 0.81 0.79 8.29 1.02 23.67 2.13 92.21
Mixed shad 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mooneye 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Minnow,carp 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Central stoneroller 0.01 0.03 0.01 0.00 0.00 0.00 0.00 0.00

-I Goldfish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Carp 14.86 38.04 24.18 14.57 9.16 29.62 3.56 38.09
Silver chub 0.01 0.00 0.00 0.00 0,00 0.00 0.00 0.00
Golden shiner 1.70 3.43 2.11 5.47 1.20 3.65 2.15 1.54
Unidentified shiner 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.04
Emerald shiner 0.69 0.06 0.01 0.00 0.29 0.91 .1.05 0.61

Ghost shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Common shiner 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.010
Spot-fin shiner 0.03 0.00 0.00 0.02 0.22 0.18 0.38 0.30
Mimic shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Steelcolor shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pugnose minnow 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00
Striped shiner 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.010
Unidentified minnow 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bluntnose minnow 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00
Fathead minnow 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Appendhc 8-K (Continued) 

78 79 80 81 82 83 84 85 
\ 

Species (5) (5) (5) (5) (5) (5) . (5) (5) 

Chestnut I..,rev 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.00 
Paddletrsh 0.00 0.26 0.00 0.14 0.00 0.00 0.00 0.00 
Spotted gar 0.03 7.65 0.38 0.12 0.00 6.92 0.28 8.37 
Longnose gar 0.29 0.47 0.19 0.08 0.20 0.35 0.07 0.16 
Shortnosa gar 0.00 0.09 0.00 1.14 0.19 0.50 0.00 0.00 
Skipjack herrIng 0.00 0.00 0.04 0.00 0.21 0.84 0.46 1.27 
Unidentified shad 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
GIzzard shad 122.92 92.80 37.36 166.14 161.89 242.39 338.63 269.18 
Threadf I n shad 0.34 0.81 0.79 8.29 1.02 23.67 2.13 92.21 
MllCI8d shad 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Maoneye 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Mlnnow,carp 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Central stoneroller 0.01 0.03 0.01 0.00 0.00 0.00 0.00 0.00 

-.J Goldfish 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0 Carp 14.86 38.04 24.18 14.57 9.16 29.62 3.56 38.09 Q:) 

Silver chub 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Golden shiner 1.70 1.43 2.11 5.47 1.20 3.65 2.15 1.54 
Unidentified shiner 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.04 
Emera I d sh I ner 0.69 0.06 0.01 0.00 0.29 0.91 1.05 0.61 
Ghost shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Cannon sh I ner 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 
Spotf In sh I ner 0.03 0.00 0.00 0.02 0.22 0.18 0.38 0.30 
Mimic shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Steelcolor shiner 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Pugnose minnow 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 
str i ped sh I ner 0.00 0.00 0.00 0;00 0.00 0.00 0.00 0.00 
Unidentified minnow 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Bluntnose minnow 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 
F a+head III I nROW 0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 0.00 



Appendix 8-K (Continued)

78 79 80 81 82 83 84 85

Species (5) (5) (5) (5) (5) (5) (5) (5)

Bullhead minnow 0.14 0.09 0.09 0.01 0.42 0.34 0.44 0.72

River carpsucker 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00

QuiItIback carpsucker 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.00

White sucker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Northern hogsucker 0.04 0.11 0.13 0.00 0.00 0.00 0.00 0.00

Unidentified buffalo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SmsaI Imouth buffalo 1.84 4.57 3.35 2.90 11.00 6.41 2.57 4.98

Bigmouth buffalo 1.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Black buffalo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Spotted sucker 8.21 6.60 7.31 9.34 3.50 3.05 6.41 7.36

Unidentified redhorse 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Shorthead redhorse 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

"I River redhorse 2.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Black redhorse 0.00 0.38 0.29 0.00 0.17 0.00 0.00 0.00
Golden redhorse 0.47 1.39 0.81 0.82 0.00 0.11 0.09 0.04

Blue catfish 2.16 0.00 4.52 0.00 0.00 0.00 0.00 0.00

Black bullhead 0.00 0.05 0.00 0.10 0.00 0.94 0.00 0.00

Yellow bullhead 0.01 0.12 0.22 0.56 1.02 0.06 0.24 0.15

Brown bullhead 0.00 0.00 0.00 0.00 0.05 1.95 0.00 0.02

Channel catfish 4.18 14.24 7.73 59.17 6.01 12.69 11.64 9.42

Flathead catfish 0.58 0.55 0.00 0.26 0.63 0.01 0.00 0.20

Killifish 0.00 0.00 0.00 0.00 0.00 0.)00 0.00 0.00

Blackstripe topminnow 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Blackspotted to•minnow 0.00 0.01 0.00 0.00 0.00 0.01 0.01 0.00

Mosquitofish 0.00 0.00 0.01 0.00 0.00 0.01 0.01 0.01

Unidentified temperate
bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

White bass 0.03 0.05 0.05 0.00 0.14 0.18 0.32 1.20

Yellow bass 1.06 0.13 1.13 10.11 4.87 3.94 1.50 4.24

Appendix 8-1( (Continued) 

78 79 80 81 82 8:5 84 85 
. Species (5) (5) (5) (5) (5) (5) (5) (5) 

Bullhead minnow 0.14 0.09 0.09 0.01 0.42 0.:54 0.44 0.72 
River earpsucker 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 
Qu III back carpsuck.er 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.00 
White sucker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Northern hogsucker 0.04 0.11 0.1:5 0.00 0.00 0.00 0.00 0.00 
Unidentified buffalo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
SmallftlOutn buffalo 1.84 4.57 1.15 2.90 11.00 6.41 2.57 4.98 
Bigmouth buffalo 1.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Black buffalo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Spotted sucker 8.21 6.60 7.:51 9.:54 1.50 :5.05 6.41 7.16 
Unidentified radhorse 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Shorthead redhorse 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

'J River redhorse 2.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .-. 
0.00 0.38 0.29 0.00 0.00 .,i BI ack redhorse 0.00 0.17 0.00 

~ 
Golden redhorse 0.47 1.19 0.81 0.82 0.00 0.11 0.09 0.04 
Blue catfish 2.16 0.00 4.52 0.00 0.00 0.00 0.00 0.00 
Black bullhead 0.00 0.05 0.00 0.10 0.00 0.94 0.00 0.00 
Yellow bullhead 0.01 0.12 0.22 0.56 1.02 0.06 0.24 0.15 
Brown bu II head 0.00 0.00 0.00 0.00 0.05 1.95 0.00 0.02 
Channel catfish 4.18 14.24 7.73 59.17 6.01 12.69 11.64 9.42 
Flathead catfish 0.58 0.55 0.00 0.26 0.61 0.01 0.00 0.20 
Killifish 0.00 0.00 . 0.00 0:60 0.00 0:00 0.00 0.00 
Blackstrlpe topmlnnow 0.00 0.00 0.00 0.00 0.00· 0.00 0.00 . 0.00 
Blackspotted topmlnnow 0.00 0.01 0.00 0.00 0.00 0.01 0.01 0.00 
Mosqu I tof I sh 0.00 0.00 0.01 0.00 0.00 0.01 0.01 0.01 
Unidentified temperate 

bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
White bass 0.0:5 0.05 0.05 0.00 0.14 0.18 0.12 1.20 
Yellow bass 1.06 0.13 1.13 10.11 4.87 3.94 1.50 4.24 



Appendix 8-K (Continued)

78 79 80 81 82 83 84 85

Species (5) (5) (5) (5) (5) (5) (5) (5)

Rock bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Unidentified sunfish 0.00 0.02 0.01 0.00 0.00 0.00 0.00 0.00

Warmouth 1.64 3.15 2.64 8.65 3.45 4.153 3.58 0.81
Redbreast sunfish 0.09 0.01 0.00 0.36 3.30 1.44 0.12 0.00

Green sunfish 0.04 0.29 0.26 0.51 0.56 0.42 0.87 0.07

Orangespotted sunfish 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00

Bluegi 1l 30.82 37.16 48.08- 51.13 27.39 33.81 34.03 24.44

Longear sunfish 1.79 3.03 1.62 1.88 1.15 0.36 2.05 1.29

Redear sunfish 7.54 7.95 10.29 23.73 10.50 18.05 9.26 10.24

Hybrid sunfish 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00

Sinallmouth bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Spotted bass 0.20 0.13 0.03 0.37 1.15 0.76 0.43 0.28

Largemouth bass 8.69 11.65 11.08 16.87 12.96 10.95 7.23 18.15

White crappie 2'71 3.58 1.85 1.17 0.90 0.40 0.41 0.86

Black crappie 0.00 0.15 0.13 0.11 0.00 0.00 0.00 0.30

Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Nud darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Rainbow darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

StripetailI darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Orangethroat darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Yellow perch 2.72 2.31 3.03 1.64 1.28 1.30 0.98 0.58

Logperch 0.34 0.14 0.03 0.14 0.32 0.65 0.62 0.44

Sauger 0.24 0.23 0.00 0.00 0.00 0.00 0.00 0.10

Freshwater drum 15.70 17,51 17.51 41.78 24.95 30.18 17.44 30.50

Brook silverside 0.12 0.07 0.07 0.23 0.40 0.23 0.19 0.09

Mixed & unid minnows 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.02

Total 236.19 259.36 187.37 428.03 290.53 441.40 449.34 527.91

0

FAEB-0838C

Appendix 8-K (Continued) 

78 19 80 81 82 83 84 85 
Species (5) (5) (5) (5) (5) (5) (5) (5) 

Rock bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
UnidentifIed sunfish 0.00 0.02 0.01 0.00 0.00 0.00 0.00 0.00 
Vermouth 1.64 3.15 2.64 8.65 3.45 4.13 3.58 0.81 
Redbreast sunfish 0.09 0.01 0.00 0.36 3.30 1.44 0.12 0.00 
Green sunf I sh 0.04 0.29 0.26 0.51 0.56 0.42 0.87 0.07 
Orangespotted sunfish 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 
Bluegill 30.82 37.16 48.08 ~ 51.13 27.39 33.81 34.03 24.44 
Longear sunf( sh 1.19 3.03 1.62 1.88 1.15 0.36 2.05 1.29 
Redear sunfish 7.54 7.95 10.29 23.73 10.50 18.05 9.26 10.24 
HybrJ d sunf i sh 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 
Smallmouth bass 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Spotted bass 0.20 0.13 0.03 0.37 1.15 0.76 0.43 0.28 
Largemouth bass 8.69 11.65 11.08 16.87 12.96 10.95 7.23 18.15 

.... 1 White crappie 2'.71 3.58 1.85 1.17 0.90 0.40 0.41 0.96 
~ 

Bleck crappie 0.00 0.15 0.13 0.11 0.00 0.00 0.00 0.30 0 
Unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
unidentified darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Mud darfur 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Ra r nbow darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Strlpetall darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Orangethroat darter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Yella.. perch 2.72 2.31 3.03 1.64 1.28 1.30 0.98 0.5& 
Logperch 0.34 0.14 0.03 0.14 0.12 0.65 0.62 0.44 
Sauger 0.24 0.23 0.00 0.00 0.00 0.00 0.00 0.10 
freshwater drum 15.70 17.51 17.51 41.78 24.95 30.18 17.44 30.10 
Brook sllverslde 0.12 0.07 0.07 . 0.23 0.40 0.23 0.19 0.09 
Mixed & unld minnows 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.02 

Total 236.19 259.36 187.37 428.03 290.53 441.40 449.34 527.91 


