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1: TINTRODUCTION

The Tennessee Valley Authority (TVA) started construction of the
Phipps Bend Nuclear Plant following the issuance of the Limited Work
Authorization (LWA) by the Nuclear Regulatory Commission (NRC) on October 18,
1977. TVA has developed and implemented an erosion and sedimentation control
plan and a construction effects aquatic monitoring plan as indicated in Part
I1I, Sections G and I of the Naticnal Pollutant Discharge Elimination System
(NPDES) Permit No. TN0029301.

The aquatic monitoring program consists of onsite monitoring of
surface runoff, monitoring of point source discharges identified in the NPDES
permit, and limited instream biological monitoring. The program is tied to a
feedback mechanism for implementing corrective action before significant
adverse impacts occur in the Holston River. Should the results of the runoff
monitoring indicate conditions that may have potential for producing significant
adverse effects on the aquatic environment, onsite project personnel will be
notified to implement corrective action.

This report is to evaluate the aquatic monitoring program for the
third year (October 19, 1979 through October 18, 1980) of construction as
required by the NPDES permit, Part III, Section I. Included in this report
are data from peripheral runoff monitoring, heavy rainfall sampling, instream
aquatic macroinvertebrate monitoring, and aquatic macrophyte monitoring. The
monitoring of point source discharges as identified in Part I of the NPDES
permit have been reported separately in accordance with the requirements in
Part I.C.2. Collection of ground water quality data was discontinued in
August 1979, Therefore, no further mention of ground water quality will be

made in this report.
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2: SURFACE WATER RUNOFF

Introduction

Peripheral runcff monitoring was conducted monthly (Table 1) during
the past year at five sampling stations PB 13-PB 17 as shown in Figure 1. Five
additional sites PB 18, PB 19, and PB 30-PB 32 were added at vari us times
during the year to meet the special needs for additional data. These extra
five stations are also shown in Figure 1. The location and description of each
sampling station are given in Table 2. Water samples from each site were
analyzed for temperature, turbidity, pH, and suspended solids. Construction
site inspections (Table 3) were also conducted on a monthly basis.

Precipitation for the past year was measured at the plant site and
is presented in Table 4. When the rainfall intensity in the vicinity of the
project exceeded 0.3 inches per hour, or 1.0 inches in 24 hours, additional
"heavy rainfall" monitoring at selected sampling sites was conducted when
deemed necessary by the Project Environmental Engineer. The dates of both
routine and special monitoring surveys are given in Table 4.

At the start of the sampling period, five sampling stations existed.
These stations were PB 13, PB 14, PB 15, PB 16, and PB 17 (Table 2). On
Aprii 3, 1980, a station, PB 30, was added at mile 0.9 of the unnamed tributary
to Stony Point Creek. This station was to be a control station for the
unnamed tributary and was located upstream of the Alladin Plastics Company
discharge and the access railroad drainage area. Two more stations, PB 18
and PB 19, were added on June 10, 1980, for the purpose of sampling the runoff
from borrow area "U." These stations were added after it was discovered that
approximately one-half acre of disturbed area drains directly to the Holston

River. The stations PB 31 and PB 32 were also added on June 10, 1980, to
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determine the ~ffects of a hog operation located near Stony Point Creek

upstream of construction activities.

Results and Discussion

All monitoring data for the past year including both routine and
heavy rainfall peripheral runoff are summarized in Table 5. The monitoring
data for the most part were evaluated to detect diffe.ences in water quality
in peripheral streams between sampling locations upstream of the construction
site and those downstream of or on the construction site. In most cases the
suspended solids concentration and turbidities for the downstream location for
both routine and heavy rainfall were higher than at the upstream location and
were statistically significant at high confidence levels. The effect of these
parameters on the aquatic biota of Stonv Point Creek could not be determined
since no biological monitoring was conducted in the creek. The environmental
significance with respect to the Holston River is discussed in Sections 3, 4,
and 5, Aquatic Macrophyte Community, Aquatic Macroinvertebrate Community, and
Conclusions, respectively.

Average suspended solids concentrations and turbidities for routine
peripheral runoff monitoring at the downstream location (PB 15, Figure 1)
on Stony Point Creek were both approximately 2.5 times greater than at the
upstream location (PB 14, Figure 1). ior the unnamed tributary, average suspended
solids concentration was 2.4 times greater at the downstream location (PB 16,
Figure 1) than at the upstream location (PB 30, Figure 1) while turbidity at
the downstream location was 1.4 times greater than at the upstream location.

These routine monitoring data were analyzed for statistical

significance using t-test for paired observ-" "ons. This analysis showed that



the differences in suspended solids concentration between upstream and downstream
sampling locations on Stony Point Creek and the unnamed tributary were
statistically significant at high confidence levels (greater than 90 percent).
This analysis indicated that construction activities increased suspended solids
concentration and turbidity of the unnamed tributary and Stony Point Creek.

The pH of Stony Point Creek and the unnamed tributary varied little
between upstream and downstream sample locations. Average values of 7.8
ane 7.6 (upstream) and 7.6 and 7.5 (downstream) were observed in Stony Point
Creek and the unnamed tributary, respectively.

Routine data collected upstream and downstream of the hog lot on
Stony Point Creek were evaluated to determine if increases in turbidities and
suspended solids concentrations resulted from the hog operation. Average
turbidity at P8 32, downstream of the hog lot (Figure 1), was 2.6 times greater
than average turbidity of P3 31, the upstream location. Average suspended
solids concentrations at the downstream location was 4.8 times greater than
average suspended solids concentration at the upstream stations. Therefore,
the hog lot did acconnt for increases in turbidity and suspended
solids concentration noted during routine monitoring at the downstream sampling
location on Stony Point Creek.

Routine monitoring data collected in the drainage area from borrow
area U were evaluated to determine impact on water quality. Station PB 19
(Figure 1), located at the mouth of an unnamed tributary to the Holston River,
collects drainage from borrow area U. Average suspended solids concentration
and turbidity at this station were 34 mg/% and 20 Nephelometric Turbidity
Units (NTU), respectively. These values indicate the routine drainage f{rom

the construction activities in borrow area U have not caused significant
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increases in turbidities and suspended solids concentrations in the Holston

River since both values meet acceptable runoff criteria. Station PB 18 (;igure 1),
located in the drainage ditch from borrow area U, had no flow during routine
monitoring surveys and samples were collected only during heavy rainfall sampling.

The major erosion control problems during the recording period were
encountered during heavy rainfall events. Greatest turbidities and suspended
solids concentrations were recorded during these events. In the drainage
arza of borrow areas V and % at stations PB 17 and PB 16 on the unnamed tributary
to Stony Point Creek, turbidities as high as 29,000 NTU and suspended solids
concentrations as high as 31,000 mg/f were recorded. Values of turbidity
and suspended solids in Stony Point Creek downstream of the unnamed tributary
were recorded as high as 12{000 NTU and 40,000 mg/%.

In all cases suspended solids concentrations and turbidities for
heavy rainfall peripheral runoff monitoring data were higher at the downstream
location on each stream than at the upstream location. Average suspended
solids concentration and turbidity in Stony Point Creek were 11 and 5 times
greater, respectively, at the downstream location than the upstream location.
Average suspended solids concentration and turbidity in the unnamed tributary
was 15.7 and 8.0 times greater, respectively, at the downstream location than
the upstream location. The pH values were similar at each location on both
streams as observed during routine monitoring.

Heavy rainfall peripheral runoff data were analyzed for statistical
significance using the t-test of paired observations and found statistically
significant at high confidence levels (above 90 percent). This reinforces
the previous indication that construction activities increased suspended

solids concentrations and turbidities in Stony Point Creek and the unnamed

tributary.



Heavy rainfall monitoring data upstream and downstream of the hog
lot on Stony Point Creek yeilded an average suspended solids concentration
1.6 times greater at the downstream location than the upstream location.
Average turbidity was 2.2 times greater at the downstream location than the
upstream location. The increases can be partially iinkad to the hog opera-
tion as they were during routine monitoring surveys but are, in most cases,
insiznificant when compared to the increases caused by erosion. It should
be noted that the heavy rainfall monitoring data also show contributions of
turbidity and suspended solids to Stony Point Creek from runoff upstream of
both construction activities and the hog farm, as high as 2,700 NTU and
3,600 mg/2, respectively.

The heavy rainfall monitoring data for the drainage from borrow
area U show significant increases in turbidities and suspended solids
concentrations when compared to the data collected during the routine
monitoring previously discussed. Average turbidity and suspended solids
concentration at station PB 18 were 3,100 NTU and 1,300 mg/%, respectively;
while at station PB 19 corresponding values were 3,500 NTU and 3,CN0 mg/i,
respectively. Thus, runoff from rainfall associated with construction activities

in borrow area U has contributed high levels of turbidity and suspended solids

to the Holston River.
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Conclusions

Peripheral runoff monitoring data compares closely to that of the
previous reporting period (October 19, 1978, to October 19, 1979) in that the
suspended solids concentrations and turbidiries of Stony Point Creek and the
unnamed tributary to Stony Point Creek were usually higher at the downstream
location than at the upstream location for both routine and heavy rainfall
gamoles, The operation of a hog lot upstream of the Phipps Bend Nuclear Plant
partially contributed to the increased turbidities and suspended solids con-
centrations observed in Stony Point Creek at the downstream location. Highest
turbidities and suspended solids concentrations were recorded during heavy
rainfall sampling and the values were generally greater than those recorded
during the previous reportiég period referenced above. The major contributor
to these high values was the unnamed tributary which receives silt from borrow
areas V and W. Drainage from borrow area U also contributed turbidity and
suspended solids to the Holston River during heavy rainfall events.

During this monitoring period cr-rective actions were taken to

improve erosion ;ontrol at the Phipps Bend Nucleat Plant. The potential

) ‘
234

environmental effects of high turbidities and suspended solids concentrations
in the unnamed tributary (PB 16 and PB 17) to Stony Point Creek during heavy
rainfalls;eretecognized and a corrective plan initiated. The plan consists
of diverting the unnamed tirbutary to the yard holding pond and piping the
Aliadin Plastics Company wastes (whkich currently a:» conveyed to Stonv Point
Creek via the unnamed t:ributary) dowastream of the Iiversion dike.

This action will allow suspended solids to settle cut in the holding pond and
preclude their discharge to Stony Point Creek. To reduce the discharge of

suspcnded solids from borrow area U straw filter dams have been
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installed. If future monitoring shows that the new straw dams are inadequate,

additional corrective measures will be implemented as soon as possible.

From the analyses of data obtained during the reporting period, it
can be seen that construction activities .ave resulted in the discharge of
suspended solids to Stony Point Creek and the Holston River. As indicated in
the Results and Discussion section, the effect of the turbidity and suspended
solids on Stony Point Creek is currently unknown since no instream biological
monitoring has been conducted in the creek. The effect of the parameters

on the Holston River is discussed in the following sections 3, 4, and 5.
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3: AQUATIC MACROPHYTES

Introduction

The Holston River is a unique riverine system in the Tennessee
Valley due to large numbers of aquatic macrophytes that inhabit the
system. Young et al. (1980) reported the productivity of aquatic plants
in the Holston River above Cherokee Reservoir was 16.6 mt/ha/yr, a rate
much higher than reported for other rivers in temperate regions of North
America.

The aquatic macrophyte monitoring program consisted of two
surveys along the Holston River in the vicinity of the Phipps Bend
construction site on May 14, 1980, and August 22, 1980. Species frequency
data were collected at HRM 119.8 and HRM 122.8 and standing crop estimates
made at HRM 119.9 and HRM 125.6 (Figure 3). Standing crop estimates for
aquatic macrophytes were obtained by removing all plants from ten 0.1 mz
quadrats at approximate 2-meter intervals along a belt transect at two
permanent stations. Sample:s were separated by species, ashed, and the mean
standing crop expressed as g/mz. Species frequency samples were obtained
by making five throws of a drag chain with U-shaped hooks at 10 equidistant
stations across each transect. The number of times that a given species
occurred in the 50 samples was then expressed as a percent. In addition,
an aerial overflight was conducted on July 19, 1980, to obtain color
imagery for the assessment of construction effects on the aquatic
macrophyte community in the vicinity of the Phipps Bend site.

In an effort to discern trends in standing crop, 95 percent

confidence limits were calculated for each mean for the two stations
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during the monitoring period. For comparative purposes, the samples
were divided into those collected in the spring and those collected in

late summer and early fall (Figures 4 and 5).

Results and Discussion

Surveys of the Holstor River in the Phipps Bend area revealed
a macrophyte flora composed primarily of sago pondweed (Potamogeton
pectinatus L.), American pondweed (P. nodosus Poir.), curlyleaf pondweed

(P. crispus L.), waterstargrass 'Heteranthera dubia (Jacquin) MacM.1,

tapegrass or eelgrass (Vallisneria americana Michx.), Canadian elodea

(Elodea canadensis Michx.), and the aquatic mosses, Fissidens fontanus

(B.-Pyl.) Steud. and Leptodictyum riparium (Hedw.) Warnst. Figure 6 is

a generalized map of the aquatic macrophyte community in the vicinity of
the Phipps Bend site. No significant changes were noted in the macrophyte
community during this monitoring period that appeared related to comnstruc~
tion a~tivities, and no plants were observed that exhibited abnormalities
in growth or form.

A standing crop of 84.6 g/m2 of ash free dry weight was estimated
at the upstream sampling station (HRM 125.6) in August 1980 compared to
74.5 g/m2 in May 1980 (Table 7). The species having the greatest standing
crop in May 1980 was sago pondweed with curlyleaf pondweed and waterstargrass
comprising a substantial percentage of the total standing crop. Sago
pondweed, waterstargrass, and curlyleaf pondweed were dominant species
during August 1980 (Table 7). At the downstream station (HRM 119.9),

standing crop estimates were 31.2 g/m2 in May 1980 and 228.2 g/m2 in
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August 1980 (Figure 5). Sago pondweed and waterstargrass dominated in May
and eelgrass, sago pondweed, and waterstargrass dominated in August
(Tabie 7). Increased standing crop estimates from May to August at both
were indicative of normal seasonal growth.

At the upstream station (HRM 125.5), the fluctuations in standing
crop were within the rauge expected as a result of seasonal growth and
cyclic fluctuations in macrophyte communities (Figures 4A and B).
Although the April 1978 estimate was lower than zny other sample
periods, these data were collected earlier in the growing season.
However, there wa. a decrease from 1979 standing crop estimates during
both 1980 sample periods.

Standing crop estimates of macrophytes at the lower station
(HRM 119.9) during the early growing season (e.g., April, May, June)
were similar throughout the monitoring period (Figure 5A). The estimate
of 11.4 g/m2 for April 1978 was lower than previous years but again, datea
were collected much earlier in the growing season. Substantial increases
in standing crops were noted in September 1979 and August 1980 compared
to previous years (Figure 5B). However, the means of previous years
(e.g., 1974, 1977, 1978) are within 95 percent confidence limits of the
1979 and 1980 estimates. Increases in the 1979 and 1980 estimates
resulted from greater abundance of eelgrass, a species which inhabits
rock crevices along much of the upper Holston River. Increased
siltation conld potentially create a more favorable habitat for
eelgrass by forming soil pockets in depressions and crevices in
the bedrock. Additionally, added nutrients to the system could

result in increased growth of eelgrass. It is not known
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whether the increase represented a natural cyclic phenomenon or could

be attributed to site runoff and siltation resulting from construction activities

at the Phipps Bend site or other ecological perturbations further upstream.

Additional data relating to biomass and productivity of
aquatic macrophytes along the Holston River in the wvicinity of the
Phipps Bend site have been summarized by Young et al. (1980). Since two
of their sampling stations (Stations 3 and 4) essentially correspond
with those samprled as a part of the Phipps Bend Consiruction effects
monitoring program, they provide baseline data for future monitoring
programs.

In samples from HFRM 122.8 sago pondweed and filamentous algae
had the highest frequencies during the May sample period, while sago
pondweed, American pondweed, and eelgrass had the highest frequencies in
August samples (Table 3). At HRM 119.8 sago pondweed, filamentous
algae, and aquatic mosses had highest frequencies in May (Table 8),
while sago pondweed, eelgrass, the aquatic mosses were most frequenct
duriag August. At both stations frequency of filamentous algue was
substantially reduced from May to August. Frequency of eelgrass increased
from May to August at both stations and it was one of the dominant species

in August.

Conclusions

Field observations in 1980 did not reveal significant changes
in the aquatic macrophyte community. Standing crop estimates at the
upstream station (HRM 125.6) were within the expected range as were

spring estimates at the downstream station (HRM 119.9). Increased
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standing crop was noted in the fall sample at HRM 119.9. It is not
known whether the increase is a natural phenomenon or related to con-
struction at the Phipps Bend site. Variation in species frequency of
aquatic macrophytes probably reflected normal seasonal growth and
succession rather than a response to turbidity or other factors asso-

ciated with construction activities.

Literature Cited
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of Allochthonous Organic Input to Cherokee Reservoir: Implications to
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4: AQUATIC MACROINVERTEBRATE COMMUNITY

Introduction

The aquatic macroinvertebrate community monitoring program and
methods have been described in the October 1978 and October 1979, "Phipps
Bend Nuclear Plant Construction Effects Monitoring Reports." The inform.tion
in this report represents monthly sampling at four sites between October 1979
and January 1980. Macroinvertebrate sampling was terminated in January 1980,

based on results from the report cited above,and was agreed to by NRC and EPA.

Results and Discussion

Macroinvertebrates colonizing artificial substrates were collected
at stations identified in Table 9. During this period (October 1979 through
January 1980), 51 taxa representing 4 phyla and 17 orders were collected
(Table 10). Quantitative snumeration data (mean number/substrate) and
associated statistics for each taxon by month and river mile are presented
in Appendix A. Most abundant taxa collected were: Pleurocera Sp.,
szrogszche sp., Chironomidae, Planariidae, Stenonema Sp., and Baetis sp.
The highest mean number of organisms (284 .0/substrate) occurred at HRM 119.0
in November 1979 and the lowest (21.5/substrate) occurred at HRM 115.0 in
October and December 1979.

Macroinvertebrate taxa collected from natural substrate samples,
October 1979 through January 1980, are listed in Table 11. Twenty-nine taxa
representing 4 phyla and 13 orders were collected.

Molluscan and nonmolluscan invertebrate biomass values recorded from

the artificial substrates are given in Table 12. Mean molluscan biomass values
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ranged from zero to 71,225 mg/substrate and nonmolluscan invertebrate biomass
from 74 to 38,026 mg/substrate. A taxomonic oresence/absence listing by month
and station is presented in Table 13.

Diversity indices (5) for the macroinvertebrates collected on artificial
substrates at each station are presented in Table i4. Diversity values ranged
from 0.35 (HRM 119.0, November 1979) to 3.68 (HRM 124.3, November 1979). Low
diversity indices (d) found at HRM 119.0 were attributed to high numbers of
Pleurocera sp. and the loss of one cut of two samples collected during both
the October and November sample periods. These were the only sample periods

with d values lower than 1.75 (Table 14).

Conclusions

Mean numbers of organisms and diversities found in this survey are
generally slightly higher than for the same months in the previous survey.
It is concluded that the macroinvertebrate community of the Holston River
remains relatively diverse and has not been significantly altered by

construction activities at Phipps Bend.




5: CONCLUSIONS

Turbidities and suspended solids concentrations in both Stony Point
Creek and the unnamed tributary to Stony Point Creek were usually higher
downstream than upstream., This was partially due to runoff not associated
with TVA and operation of a hog farm upstream of the Phipps Bend construction
si*e, However, most of the increased turbidities and suspended solids
concentracions was dJdue to construction activities., Runoff from borrow area U
was also a source of high turbidities and suspended solids concentrations
during the monitoring period. Corrective actions were initiated to minimize
the environmental impacts of construction runoff. These included building
and replacing straw dams, seeding and mulching of disturbed slopes, and
implementation of a plan to divert the unnamed tributary into the yard
holding oond,

Effects of increased turbidities and suspended solids on the aquatic
envisoument of the Holstou River were minimal. Taxonomic composition and
biomass data recorded for the macrophyte and macroinvertebrate communities
in the study area did not reveal effects that could be associated with

construction activities at Phipps Bend Nuclear Plant.
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Table 1

PHIFPS BEND MONITORING SURVEY DATES

Scheduled Peripheral deavy Rainfall Incidents
Runoff Monitoring Selected for Runoff Monitoring
11/13/79 11/11/79
i2/4/79 1/22/80
1/8/80 3/17/80
2/5/80 7/11/80
3/11/230 8/1/80
4/3/80 9/25/80
5/7/80
6/10/80
7/8/80
8/5/80
9/5/80
10/11/80
Macroinvertebrate Macrophyte
Monitoring Monitoring
10/17/79 5/14/80
11/14/79 7/19/80 (aerial overflight)

12/3/80
1/7/80

8/22/80




Table 2

DESCRIPTION OF SAMPLING STATIONS
FOR MONITORING SURFACE RUNOFF

Station Location Description

PB 13 Yard holding pond discharge Overflow discharge structure

PE 14 Stony Point Creek Mile 1.7 Upper Stony Point Creek at

Highway 11W Bridge

PB 15 Stony Point Creek Mile 0.1 Mouth of Stony Point Creek

PB 16 Unnamed Tributary Mile 0.1 Mouth of Unnamed Trihutary
to Stony Point Creek Mile 0.25 to Stony Point Creek

PB 17 Unnamed Tributary Mile 0.75 Located near Alladin Plastic
to Stony Point Creek Mile 0.25 Company

PB 18 Unnamed Tributary Mile .0l to Small stream which collects
Holston River Mile 120.4 runoff from Borrow Area U

PB 19 Drainage ditch mile .0l to Borrow Area U drainage ditch
Unnamed Tributary Mile 0.2 to
Holston River Mile 120.4

PB 30 Unnamed Tributary Mile 0.9 to Wes of access railroad at
Stony Point Creek Mile 0.2 Al adin Plastic Company

PB 31 Stony Puint Creek Mile 0,85 Station above the hog lot

PB 32 Stony Point Creek Mile 0.60 Station below the hog lot
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Table 3

PHIPPS BEND CONSTRUCTION SITE INSPECTION DATES

Routine Monthly Inspections Special Inspections

11/6/79 Warehouse site 3/27/80
12/4/79 Borrow Area U 5/12/80
1/8/80

2/5/80

2/10/80

4/3/80

5/6/80

6/10/80

7/8/80

8/5/80

9/5/80

10/10/80




Table 4

PREC{PITATION RECORDS
PHIPPS BEND NUULLEAR PLANT CONSTRUCTION SITE
OCTOBER 19, 1979-0CTOBER 18, 1980
(inches of rainfall for 24-hour period)

Day of
Month Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
1 - i.25 - - - - - - - - 0.87% - -
2 - - - - - 0.6602¢ - - - 1.13% - - 0.16
3 - - - - - - 0.57 - - 0.85 - - -
4 - - - Td - 0.51 - - - - 0.12 0.05 -
5 - - - - - 0.01 - - - - 0.02 - 0.07
6 - - 0.07 1.86¢ 1,25° - - 0.36 - - - - -
7 - - - - b,d - - 0.15 - - - - -
8 - 0.02 - - - - 0.43 - - 0.30 - - -
9 - 0.97 - 0.02 - 0.82° - - - 0.11 - 1.57* - 5
10 - - - - 0.4102¢ - - - - 1.06 - - - >
11 - 1.21¢ - 0.21 - - - - - - 0.14 - -
12 - - 0.65 -~ - - - - - - - - -
13 - - - 0.51¢ =~ - 0.94¢ 0.08 - - - o~ *
14 - - - 0.08 - - - - - - - - -
15 - - - - - - - - - - - - -
16 - - - - - 0.51° - 0.91 0.25 - - - -
17 - - - 0.86 0.87° 0.592 - - 0.06 - - 0.45 -
18 - - - 0.22 - - - - - - 0.08 - -
19 - - 0.01 - - - - 0.36 - - 0.64 - -
20 - - - - 0.69 1.728 - 0.39 - - 0.49 - 0.71
21 - - 0.01 - 0.11 - - - - - 0.06 0.78 -
22 0.31 - - 1.062 - - - 0.05 - 0.10 - 0.04 -
23 - - - - - - - 0.11 0.16 - - - -
24 - - 0.14_ - - 0.45 0.27 - 0.86 - - 0.29 -
25 - - 1.02% - 4 - - - 0.11 - - 1.042 -
26 - - 0.12 - - - - B - - - 0.45 -
27 - - - - - - 1.11¢ - - 1.47¢ - - -
28 - - - - - 0.73 0.19 - - - - - -
29 - - - - - - o0.15 0.02 0,02 =~ 0.18 0.16 -
30 - - - - - 0.02¢ - B - - - - -
31 - - - - - - - 0.16¢ - - - - -

a. Heavy rainfall b. Melted snowfall c. Weekend precipitation d. Trace
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Table 5 (continued)

STOKET rET2IEVAL DATE HJI/11724
“4r6213
36 29 23.0 0F2 4% 15.0 2
IRIBUTARY TU HOLSION RIVER 123.C

47073  TENMESSEE HAAK] NS
HMULSTUN RIVLK BASIN 040200
STATION: PB 15 STJNEY POINT C(KEER 0.1
ZYYPA/ZAPBRT /STREAM 131TVAC  T9€ 728
0000 FEET CPEFPIH CLASS 00
02002 oco9Is 00010 LOs00 00530 000 10
DATE  TIME DEPTH HSAMPLOC VSAMPLOCL  WATER PH RESIDUL TUKE
FROM OF X FROM DEPTH TEMP 1UT NFLT JKSN
10 CAY FEET RT BANK ME TERS CENT Su “G/L Jw
79710716 14 S0 0001 50.0 0.30 16.% 630 > 1.C
79711712 11 20 0001 %0.0 0.30 7.60 55 22 .( .
79711713 16 1% 000} 50.0 0.30 13.0 7.7¢ 15 9.0 o
79712704 11 45 €001 99.0 0.30 3.0 7.50 12 e ‘f’
80701703 03 30 0001 95.0 0«30 7.00 22 20,0
80sC1723 12 00 0001 95.0 0.30 7.2C 11 27.C
80702705 18 10 0001 50,0 0.30 E) 7460 34 8.k
80/03/11 10 20 0001 99.0 030 8.0 7.45C 19 20.¢
80703716 10 00 0001 99.0 Ge30 7.60 39 %0.C
80704703 11 1% 0001 99.0 0.30 15.0 #.CC 17 % .6
80/0%/07 11 30 0001 50.0 U.30 10.8 B.00 72 30 .(
80/06/1C 11 50 0001 50.0 0.30 18.0 7.7C 5 4.C
80707708 13 30 0001 50.0 0.30 20.0 7.70 32 16 . C
80/07/11 15 00 0001 99.0 030 710 4000 12000 .0
#0O/0B/70¢ 15 00 0001 90.0 0430 19000  11000.¢
80/08/70% 11 21 0001 90.0 0.30 24.0 7.7¢ 3) 27 .
80709705 10 35 0001 50.0 030 22.0 7.60C 17 10 .C
80/09/72% 1% 30 0001 50,0 0.30 7.30 2102 1700 .C
B0/10/09 11 52 0001 5040 0.20 16.5 7.90 12 16.0
80711706 12 20 0001 50,0 0.30 10.0 8.10 3 sl
NUMEEF 20 20 T 19 2 o
MAXIMUM §9.000C 300000 24,0000 B.IC0CO  40000.D 17000 4
M1t IMUM 60.0000 «3C00CH  3,00000  6.3CL00  3.0000C 720010

MEAN 70.7%90 2299999 13.8923 7.°421C 319%.7C 12%¢ on




Table 5 (continued)

STORET RETRICVAL OR'E BO/Z1L1/24

STATION:

PB

/TYPA/AMBNT/STR

OATE
FROM
10

19710716
19711712
19711713
19712704
80701708
80/01/25
80/0270%
80703711
80/03/18
80/04703
80705717
80/06/10
80/07/C8
80707711

*B0/0B/0(

*90/08/0%
80/09/0%
80/09/25
80/10/09
8O/ 11706

16
EAN

00002

TIME DEPTH HSAMPLOC

113
oAy F

15 10
11 00
17 15
12 10
J8 30
10 20
14 50
10 &0
10 00
11 30
11 45
11 &5
13 20
16 00
15 00
12 317
3O 43
14 30
12 09
12 30

NUMBLF
HAXIFU

EETY

€001
0001
0001
0001
0001
0col
000l
0001l
0001
0001
0001
0001
0001
0001
0001
cool
0001
o001
0001
0001

¥

MININFUM

MEAN

X FROM

RT BANK

50.0
50.0
50.0
99.0
9%.0
95.0
50.0
99.0
99.0
99.0
bo. 0
50.0
50.0
99.0
50.0
50.0
50.0
0.0
50.0
0.0

20
99,0000
£0.6000
66, 700

o098
ysarpPLOC
OEPIn
ME TERS

0.30
0.30
0.’0
Ve30
0.,0
0.30
0.30
0.30
0.’0
0.30
0.3C
0.30
0.30
Ga30
0.30
0.30
0.30
0.30
0.30
030

20
«300000
«3C0000
,299999

00010
WATLR

TEMP

CENT

19.0

11.0

= W
o x

P e
CO® O~
8% &
coxC

23.0
21.0

16.0
11.0

1A
23.0000

3.80000
16,730%

00400
PH

su

6.7C
T.00
1.70
T.00
6.70
7.GC0
'.bc
1.30
160
T1.9C
71.90
6.00
7.90
7.2c

7.70
7.90
T80
B.10

Peted)

47
8.,10038
6He 7CGCO
T.E3CES

sT6l1n

36 28 35.0 0t2 ob 15.0 2

FRIB. FO STONY FUINT CREER 0.2%
41013 TENNE SSEE
HOLSTUN RIVir BASIN
UNNAMED TRIEUTZRY 0.1

131tval 190505

Q000 FEET DEFIH  CLASS OO

00530 Q0070
RESIOUE TURE
107 NFLT JEKSK

MG/L JIu

23 2 |
il 10.0
36 A1.0
] 4.4
9 18.¢
3 3.0
9 Ged
%9 5C.0
129 120.¢C
s 0.0
119 %0.C
15 12.0
19 17.0
3100) 29000 .0
5 15.0
17900 0.0
5 G4
3500 230G.0
3 6.
i.2

«C

1j000.0 28600 .C
3.000c0 Ze 20000
2{6L. 1C £C%1.%9

T LR e e ———

-62_

*Due to sample mishandling, data for 08/01/80

and 08/05/80 are assumed to be reversed.
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Table 6

WATER QUALITY OF DISCHARGES
FROM THE YARD HOLDING POND

Date Location pH Turbidity, NTU Suspended Solids, mg/?
November 12, 1979 PB~13 ¥ . 3.6 9.0
April 3, 1980 PB-13 7.4 3.8 3.0
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Table 7

STANDING CROP DETERMINATIONS FOR AQUATIC MACROPHYTES

IN THE PHIPPS EEND VICINITY OF THE HOLSTON
RIVER ALONG TWO TRANSECTS

Station Ash Free Dry Weight (g[mz)
Holston River Mile (HRM) Aquatic Macrophyte May 14, 1980 August 22, 1980

125%.6 Sagc Pondweed 41.25 46.07
American Pondweed 0.00 0.00

Curlyleaf Pondweed 19.45 14.04

Canadian Elodea 0.01 1.59

Waterstargrass 13.68 22.19

Eelgrass 0.03 0.57

Aquatic Mosses _0.09 0.14

Total 74.51 84.60

119.9 Sago Pondweed 25.35 72.83
American Pondweed 0.00 0.00

Aquatic Mosses D.12 .25

Curlyleaf Pondweed 0.00 0.00

Canadian Elodea 0.00 0.80

Eelgrass 0.00 137.68

Waterstargrass 5.59 15.64

Total 31.06 228.20
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Table 8

FREQUENCY OF OCCURRENCE OF AQUATIC MACROPHYTES
ALONG PERMANENT TRANSECTS SAMPLED IN THE
PHIPPS BEND AREA OF THE HOLSTON RIVER

Station
fdolston River Mile (HRM)

Aquatic Macrophyte

122.8

119.8

Sago Pondweed
Filamentous Algae
Aquatic Mosses
Fissidens
Leptodictyum
American Pondweed
Curlyleaf Pondweed
Waterstargrass
Eelgrass
Canadian Elodea

Sago Pondweed
Filamentous Algae
Aquatic Mosses
Fissidens
Leptodictyum
American Pondweed
Curlyleaf Pondweed
Waterstargrass
Eelgrass
Canadian Elodea

Frequency (%)

May 14, 1980

78
48

24
28
30
36
18

4

20

950
72

74
62
28
20

4
10
12

August 22, 1980




TABLE 9

NUMBER OF ARTIFICAL SUBSTRATE SAMPLERS PLACED AND RECOVERED
PHIPPS BEND NUCLEAR PLANT

OCTOBER 1979 - JANUARY 1980

____HRM 115.0 HRM 119.0 HRM 120.2 HRM 124.3

Date Placed Recovered Placed  Recovered Placed  Recovered Placed Recovered
October 16, 1979 2 2 2 1 2 2 2 2
November 14, 1979 2 2 2 1 2 2 2 2
December 3, 1979 2z 1 2 2 2 - 2 2
January 7, 1980 2 2 2 2 2 1 2 2

—6:-



B ~40-

TAEBLE 10

BENTHIC MACROINVERTEBRATE TAXA COLLECTED USING
ARTIFICIAL SUBSTRATES IN THE HOLSTON RIVER

OCTOBER 1979 - JANUARY 1980

Platyhelminthes
Turbellaria
Tricladida
Planarii ae
Cura foremanii
Dugesia tigrina

Annelida
Oligochaeta
Plesiopora
Lumbriculidae
Tubificidae
Branchiura sowerbvi
Naididae
Hirudinea
Rhynchobdellida
Glossiphoniidae
Arthropoda
Crustacea
Isopoda
Lirceus sp.
Amphipoda
Crangonyx sp.
Decapoda
Cambarus sp.
Orconectes sp.

Insecta
Plecoptera
Taeniopterygidae
Taeniopteryx sp.
Ephemerogtera
Baetidae
Baetis sp. "
Pseudocloeon sp.
Heptageniidae
Stenacron sp.
Stenonema ~p.
| Leptophlebiidae
| Leptophlebia sp.
Tricorythidae

Tricorythodes sp.
| Ephemerellidae
|

Ephemerella sp.
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TABLE 10
(continued)

Odonata
Aeschnidae

Boyeria sp.
Coenagrionidae

Enallagma sp.
Ischnura sp.
Calopterygidae
Hetaerina americana
Caloptervx sp.
tlegaloptera
Corydalidae
Corydalus cornutus
Trichoptera
Hydropsychidae
Cheumatopsvche sp.
Hydropsyche sp.
Leptoceridae
Triaenodes sp.
Psychomyiidae
Polycentropus sp.

Psychomvia sp.
Hydroptilidae

Hydroptila sp.
l.epidoptera
Liptera .
Chironomidae
Chironominae
Polypedilum sp.
Pentaneuranii

Ablabesmyia sp.
Orthocladiinae

Cricoctopus sp.
Eukiefferiella sp.
Epoicocladius sp.
Tribelos sp.
Simuliidae
Simulium vittatum
Simulium sp.
Muscidae
Tipulidae
Antocha sp.
Tipula sp.
Coleoptera
Elmidae
Dubiraphia sp.
Macronychus glabratus
Qulirnius sp.
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TABLE 10
(continued)

Psephenidae
Psephenus sp.
Moliusca
Gastropoda
Basommatophora
Ancylidae
Ferrissia sp.
Planorbidae
Gvraulu~ parvus
Mesogsatropoda
Pleuroceridae
Pleurccera sp.
Viviparidae
Campeloma sp.
Bivalvia
Cyrenidae
Corbicula manilensis
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TABLE 11

BENTHIC MACROINVERTEBRATE TAXA COLLZCTED
FROM NATURAL SUBSTRATES IN THE HOLSTON RIVER

OCTOBER 1979-JANUARY 1980

Platyhelminthes
Turbellaria
Tricladida
Planariidae
Dura foremanii
Dugesia tigrina

Annelida
Oligochaeta
Plesiopora
Lumbriculid.2
Tubificidae
Arthropoda
Crustacea
Isopoda
Asellus sp.
Amphipoda
Crangonyx sp.
Dezapoda
Cambarus sp.
Orconectes sp.
Insecta
Ephemeroptera
Baetidae
Baetis sp.
Pseudocloeon sp.
Heptageniidae
Stenonema sp.
Tricorythidae
Tricorythodes sp.
Odonata
Aeschnidae
Boyeria sp.
Baesiaeschna sp.
Coenagrionidae
Ischnura sp.
Megaloptera
Corydalidae
Corydalus cornutus
Corduliidae
Epitheca sp.
Trichoptera
Hydropsychidae

Hydropsyche sp.
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TABLE 11
(continued)

Psychomyiidae
Psychomyia sp.
Hydroptilidae
Hydroptila sp.
Diptéra
Chironomidae
Cricotopus sp.
Eukiefferiella sp.
Tartare~~11 5p.
Sinuliidae
Simul. _eatum
Tipuvlidae
Antocha sp.
Tipula sp.
Moliiusca
Castropoda
Basommatophora
Ancylidae
Ferrissia sp.
Mesogastropoda
Fleurocer’dae
Pleurocera sp.
Bivalvia
Cyrenidae
Corbicula manilensis




TABLE 12
MEAN MOLLUSCAN AND NONMOLLUSCAN WET BIOMASS FOR
BENTHIC MACROINVERTEBRATE FAUNA COLLECTED BY ARTIFICAL
SUBSTR*TES FROM THE HOLSTON RIVER NEAR PHIPPS BEND NUCLEAR PLANT

OCTOBER 1979 - JANUARY 1980

HRM 115.0 HRM 119.0 - HRM 120.2 HRM 124.3
Date Molluscan Nonmolluscan Molluscan Nonmolluscan Molluscan Nonmolluscan Molluscan Nonmolluscan
(mg) (mg) (mg) (mg)
October 1979 549 934 16,518 8,181 24,977 74 5,396 764
Wovember 1979 5,901 8,643 71,225 38,026 5,652 4,465 4,643 2,494
December 1979 0 139 6,601 5,227 2,446 15,836 15,812 2,025

January 1980 13,826 1,901 0 369 0 618 0 844

-; '-
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TABLE 13

TAXONOMIC PRESENCE/ABSENCE LISTING

TaxLMlv iC PRESECEZ2BSENCE LIST NG
PHIPPS BiND BENTHIC
ABLABEInYIL §F,
ANTLLHA ‘P, =
SAETIS if. October December 1979
BrIYER & SFP,
BHANCHD B4 SIWELEY
L. PTEera B
CAMBARLS 5P,
Cavpg.Nva £,
CHEUMAT PSYLmE SO,
CHIRDNZ 1048
CURBICULA "aNiLEnSIS
Cnay3ay .S ComuTys
CORTSAL.S 5P,
CRANGONYY §F7,
CRICOTZFUS 5P,
CURA FNesEme'll
QUBIRAP~I4 §P.,
DUGESIA TIGR]'.4
ENALLAGHE §F, . o
EPriEMEREL LS §F,
!UKI!’FE'I(&.‘ S’.
FERR1SS!1a SP,
GLOSSIPnON] IDAE
GrRayLyy Pely.S
HETAERLWZ SP,.
HYCROPSY(wE 57,
HYDRZPYILA §P,
1SCruRe 5P,
LEPJOULFTERS
LEPTOP=.EB14 5P,
LIRCEUS SC. . o ) o
LUMBRIC.LIDAE
MACRONYO™.§ (.agRATUS
MUSCIDAE
Nalo1DAE
ORC JNECTES §P,
QNLI,"J‘L.S ”l
PLEURDCeRA (SYN, UxVTREMA) SP.
PULYCENTASP.S $P,
PSEPHE._S §P,
PSELOGCLCESY 5P,
PSYCHO¥Yia $°,
SiruLlue 5P .. " s : -
SIMULIU® VITTAY o
STEqACR.N SP,
STENCHE~A §P,
YAEN|OPTERYS LP,
TRICORYT=2"ES Sp,
TUBLFICIZAE .. _ _ .

.
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1

vELnw 79 PIvVER "3 Ee J15.0

SoRyWa:s 8 CORNUTUS

YUGESLA TJICGRINA

FEARISSIA SP,

HMYCROPSICHE SP.

PLEURQUT ERA (SYH, OxYTat»g) Sk,
PSEP~E"IUS SP.

STENACARQDN SP,

STENUNEME 5P

TRICIRYTHODFS SP.

YEAR 7% RIVER MILEs (15.0

BCYERLA SP,

Ca~BaRrS §P..

CHIRINIMIDAE

CRaNUONYE SP.

CURA FrnmeMangl

CUGES1A TIGRILA. i
EUKTEFFERIELLA S¥.
HYDROPSYCHE 5P,

HYODRLPYILA §P,

CRCOMECTES SP.

PLEURDCERA (35YN, DXYTREML) SP,
PSYCnQaYla SP. )
SIMUL fum §P,

STENACRON SP.

STENUNEMA SP,

TAENIC?2TeRYX SP,
TRICORYTHODES 5°P.

YEAR 79 RIVER M1iEs 115.2

CHIRONTIMIDAE
CRICITUPLS SF.
CURA FIREMANII
DUGESTAS TIGRINA

& IEFFEATELLA SP.
MYDRIAPSYLHE SP.
WYOROPT LA SP,

~NAIDIDAE A ST R——

STEN'CRD . SP.,
STENONEMA SP.,

e XEAR 79 RIvER "ILEe L19.0

QUGESIA TICGRINA
HMETAERING SP.,

ol ] =

TABLE 13
(continued)

TAZONI- 12

M %Tme 1O

M JTHe |

MO THa )2

JMONTHe A0 . .

FRESENCEZLrSEMNCE LISTING By ML TA
PHIPOS BEND BENTHIC
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Table 13
(continued)

TAADOMIC FPHRESENCE/ZARSENCE LISTING Br MZHTH
) PHIPPS BENU BENTRIC
_LUMBRICUL INAE
CRCONECTES P,
PLEURDCERA (Syn, UayTReMa) SP.,
STENGCROD S#,
TRICORYY=OUES SP.

vEAR 79 RIVER MILE= 119.0 MONTHe 1)

CAMBARUIS S$P.,.
CHIRONIMIDLE

CRANGONYR SP,

CURA FUOREMAML]

OUGESIA TIGPINA
GLOSSIPHUNIT ILAE
CRCONECTES SP,
PLEURDCERA (SYN, OxYTREMA)Y SP,
STENAGCHDN SP, "
STENDONFMA SP,
TYaFlCIcaF

YEAR 79 RIVER MILEs 119,0 MONTHe 12
BAETIS §P,
COnBICULA MALTLENSIES
CRANGOHnYR SP,
CRICOTNNUS SP,
CURA_ENREMANLT _ S e : . : : o
i DUGESIA TIGRINA
1 EUXKJEFFERIFLLA §P,
FERRISSTIA SS9,
HYODROPSYCHE 5P,
: LEPIDUPTERA
{ CIRCEVS SP, : :
i MACRONYC=US GLABRATUS
' ORCOMECTES SP,
QUL TMNTUS SP.,
PLEURQCERA (SYN, OXYTREMA) SP,
POLYCLENTACPUIS SP.
: PSEVOQCLUED! 5P, ; -
SIMULIOM VITTATU
STENALRQ 5P,
STENONFMA 5P,
TUalFIcIoaE

YEAR 19 RIVER “1LEs 120.,2 MOuTH= 10

ANTOCHA SP.,
BAETIS §sP,

~ENBUNATORSYERE BB o i e i " ot -
CHIRONNMIDAE
CORBICILa MANILENSIS
CRICOTNPUS 5P,
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TABLE 13
(continued)

TAXDHOMIC PRESENCE/ZABSEMCE LIST! O By MOWTH
PHIPPS BEND BENTRIC
EUKJEFFERTIFLLA §P.
FERRISSTA SP.,
GLOSSIPHWONTICAE
GraAJLuS ParVUS
=wYORIPEYCHE SP,
LE2ISUPTZRA
-_‘1T5i'r-’l';‘..
PLEURNDCERA (SYH. TayTacrya) Sp,
SIMULIUM VITTAT™
TRICORYTHODES SP.

VEAR 79  mIvEe ! Fs 120,2 MOWIMs 1)

ANTOCHA §SP,
CALOPTYFRYZX SP,
CArBARLS SP,.
CHEUMATORPSYLIHE §P.
CHIRUNNMIDAE
ConyDALUS SP.
CRaNGOwYX SP,
FERRISSIA SP,
NYD.O"'C"’ SP.
wYDROPTILE SP, .. . -
LIRCEUS §P.,

URLONETTES SP,

PLEURUCERA (SYN, TxyTagvay sp,
PSYCHOMYTA SP,
STeNAC20n SP,
STENONFMA SP,

YEAR 19 RIvER »liBs 12042 MUThs 2

ABLAMESMYIA 5P,
ANTOCHA SP.
BAETIS 5P,
CAMBARUS SP, .,
CHIRONNMIDAE
CORBICILA MALILENSIS
. CORYDALUS CCRNUTLS
CRICOTNPUS §SP,
CUKA FHIREMAN]]
DUGESIA TIGRIMA
EPHENERELLA SP,
BUKTEFFERTELLA SP.
_FERRISS A SP,
TGLULSS IPHUNT TOAE
WITAERING 5P,
HYDRIPSYLMF SP,
HYORJPTILA SP,
LEPTUPLEBIA SP,
QRCONECTES SP, L ATk 2k e - o Sl
PLEURDCERA (SYR, DXYYAEV2) §P. L Bl i i
PSYLHOMYIA SP,
SIMULTUM SP,

- — —— - - - - - . - sws
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TABLE 13
(continued)

TAXCHODMIC vRESENCEZAGSINCE LISTILG Ay MONTH
PHIPPS Be' L peNTmiL
STENACRNN 5P,
STenONEMA Sp,
TAENIDPTER VX SP,
TUBILIFIC 1LAE

‘EiR 719 PIVEA "I Es 124,33 MUNTHs 1D

ANTOCHA SP.
BAETIS SP,
CAMPELNME Sp,
CHIRUNIMIDAE
OCUGESLA TiGAaIxA
ENALLAGHA SP,
FERRISS 14 5P,
WYDROPTILA $P,
ISCHNURA SP,
MUSCIQAE . e . BT « S -
SRCOMECTES Sp,

PLEURDCERA (SYN, CayTREM.) Sp,

pSYCHOMY LA SP,

TUBIFICJUAE

YEAR 1§ PL.ER ~7.Es (26,3 MONTHs )

ABLAMESMYIA SP,

ANTOCHA §SP,

_GALQPTERYX SP, . _ a =R .
CaMBARUS SP,.

CHIRONNMIDAE

CORBICULA MALILE.SIS

CRANGONYR SP,

CURA Fumem~anti

QUGESIA TIGRINA .

WYDRUPSYCLME 5P,

wYOROPTYILA SP,

LIRCEUS §SP,

WUMBRJCUL |DAE

NAIDIDAE

CRCONECTES SF, Sl
PLEUROCERA (SYN, CavyTRevs) SP.
PSrC40MYla SP,

STENACRDN SP,

STENONEUE SP,

TUBIFIC1DAE

YEAR 79 RIVER “1iLBe 12443 MUNTH= 12

ANTOCWA SP.

ARANCHIUYA SOWERRYL . " P =1 e
Clﬂﬁll ‘S S’ .

CORBICIILA MANJLENSIS -

CRANGONYR SP,
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TABLE 13
(continued)

TA200C¥ 1L PRESEMCE/ZABSe? CE LIST! 5 Ry WiLTA
PHIPPS HENL sENTAIC

CRICUTNRUS $P,
CURA FragManll
SuRltacnia SP,
DUGESIA TIGRINA
FUKIEFFERTELLA SP.
ALOSS1PHOUNI IDAE
HETAER 1N SP, |
HYDRUPSYCHE SP.
“YDRUPYILA §P,
LUMBRICULIDAE
NAIDIDAE
ORCONECTES SP.
PLEVRQCERA (Syn, OxXYTREMA) 5P, ,. E . SER
POLYCENTROBLS 55,
PSYCHOMYLIA SP,
STENACRON SP,
TUBLFICIQAE

— o e - ——— — - - o= - . ——

- ———— - ——— . — . — — " ———— - - » — . e - bel e el e s e e e

—— o w—— s - - —— - ST o o~ ABAII
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TABLE 13
(continued)

TaxntoMic pRESENCE/ALSeCE L1811 G 3y NCHTH
prI20g iy BENT c

ABLADESHY A 5P, January 1980

ANTOCHA SP. .
CALNYTFRYX SP,

EHIRIIIMIDAE

Cuka F IReME 1]
OUGESLA TiGe ] A
EPUICNCLADIVS SP,
EU=IEFFEn]IFLLA SP,
METAERIN4 ANERICANA
MYORJPSYCHE 5P,
NAIDIDAE
POLYCEUTROPUS SP.
POLYPENILUM SP,
pPSYCHUMYIA SP,
SlAULIUM §SP,
STEnaCrON SP,
STYENINFEMA §SP,
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TABLE 13
(continued)

TARDNOMIC PRESENCE/20SE.CE LISTING HY 1 NTh
PIHIPPS BEMND BENTHIC

YEAR 80 RIVER MILEe 115,0 MDMTH= )]

BaaChiryNa SOWERAY]
CHi5IN0M 1048
COA3ICULA MANILENSTS
CRANGONYR 592,

Cukas FOREMA'.II
DUGESIAN TIGRINA

EUx JEFFERIELLA SP,
HYURDPSYC L 5P,
HYDROPYILA SP,

LUMBR JCUL | DAE
NAIDIDAE

URLOMECTES SP,
PLeJRQCERA (SYN, OXYTREM™A) 5P,
SIAULLIIM VITTATUA
STENACRDY SS9,
STENIHFMa 8P,
TAcIOPTERYX 5P,
YUBIFICIDAE

YL&R B0 RIVER MILEe 115,0 MUNTHs D)

BRANCHIURA SOWERBY!
CHIRONDMIDAE
CRANGONYR SP,

CURA FOREAMANTI
DUGESIA TIGRINA
EUKIEFFERTELLL 5P,
HETAERINA AMERICLNA
HYDROPSYIHE SP.,
STENACRON 57,
STENONEML SF,
TIPULA SP,
TRIAENDDES 5P,
TRIBELOS SP,
TUBIFICIDAE

YE'R o0 RIVER MILEw 120,2 MONTH= D}

ANTOCHA SP.
CHIRONDMIDAE

EUK IEFFERIELLA 5P,
HWYDROPSYCHE SP,
NAIDIDAE

SIMULIUA VITTATUM
STENONEMA SP,

YEAR &0 RIVER MiLEw 126,33 MONTH= D)
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TABLE 13
(continued)

ABLAUESHY L. §P,
ANTIICHA SP,
BRANCHIUPA $Naf2Ev)
CALLOPTERYX SP&,
CHIRINUMIDAE
COREICULA ManfLegr S8
CPatIGUNYX SP,

CLURA FUREMANTI
DUGESTIA TICRk}tia
EPUICUCLALIUS S#»,
EUK LEFFERIELLA SP,
METAERINA AMERJCLNL
HYOIRDPSYCHE SP,
YDk ]PT IL&4 §P,
LUunerICULEINAE
NATDIDAE

JRCUNECTES Sp.
PLEURDCFRA (SYN, JxYTREra) SP,
PULYCENTRUPUS SF,
PULYPEDILUM §P,
psyCuntivla S»9,
STugiim S,
SIMULIUM VITTAT &
STENACRON SP,
STELUNEMA SP,

TAE JOPTERYX P,
TIPULA SP,
YRIAENDDES SP.
YREISELNS SP,
TUsIFICIDAF

TAax(,

aMlL PREDECE/ABSE Ck
PP Ye Bt BELTOC

SRS

s
v
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TABLE 14

DIVERSITY INDICES (d) ¥OR THE BENTHIC MACROINVERTEBRATE FAUNA
COLLECTED BY ARTIFICIAL SUBSTRATES FROM THE HOLSTON RIVER

OCTOBER 1979 - JANUARY 1980

Holston River Mile

Date 115.0 119.0 120,2 124.3
October 1979 2.34 0.815 2.43 2.67
November 1979 311 0.348 2.63 3.68
December 1979 2.94 2.64 1.78 b W &

January 1980 3.21 2:51 2.19 2.54




L & I q — - II 1 1 bt o ! V
1 - -l J _I_ s s ! : N II - [T I I I
L . L =ty e i (e o B s
i ' W " B Pol vy S A'I ! e o
1 = [ 1 1 b e . .I . I I
| | I SRS e
| | I - b vy
. A I
i, Pl = el
1
.
e




PHIPPS BE*D MALRLBENTHIC CALCULATIONS = 0718, _#LANISHS 1

= esmtemmecmeesranenters st nescenancrsanenss YEARSTY  RMS115,0 HABITATCAAMPIAY = mee-cvae cmmmeeemiee emmssescseremesescosemses

1"y MEAN 210 N MAX STDERS Suw VoR Cv

N
10 2 21.9 28,9914 1 42 29.5 “3 840, 5 134.844
- 1 2 71.5 n.707: n 72 0.5 143 0.5 0.989
. 1 2. 210 30,4905¢ 0 w3 218 23 92445 14le%2)l i

! P |

'
1
—
'
’
) -
- e — —— - i o e < o e WA S S R SRE— —— - s — . - — .
'
S ——— At s S5t o) G S e WAy ¥ w8 = - - — —— . . — o — o A— = S T —" . o S ——————
" N r . e - . . hau:<5 Willee . ———

e e . —————



- .- -

19y *nl
129191

(413

1Za*1s1

§hee

Ad HvA

- - -

Sws

Zieiot

- -

I9i%=

£°€t
J'%82
C*fE

9%
25§
Le
alg ¥e3yis

sesEurrdelyilgyH

Tedd *

€y
LT 691 26061 g 20t ? 21
T95 v} LEQ*TYY 0*v8¢ ? i1
L9 c SLE'LY §lEC z ut
Y7 NiA QLS N7 3W H i

LTS Aol

LY BHYIA emmman- B L e

06 124y

193 SIMINIBNEIY. 0438 Sdelnd

-



oo--a---..:'.-----o---..----—.------------’.f-o_.- YE A“."?

My N MEAN
i z 61.5%
11 Z «1.0

N A T R | SORrr Sy (.
w3

PRIPPS BELD MACRUPENTHIC CALZUCATIONY = TYOTAL URLAMISHS 3

$To

99.702
19.799

239,002,

-

T —

MIN
1l

27
el

RH®120,2

“Ax S

152
55

N

nAB1TAY el HaNaNRK e Ll e rha s ind e --...--..-----....-,......,.,._-

TOERR

T0.5
16,4
169,10

Sum VAR cv
163 9940.5 122.3:4
82 392.0 48.250
540 57122.0 __ _08,3,% | v —

- - — - ——— -
o — — - — - —— o - — e —— - a e —— i w—
- - - R S—— - ————_ o ——— - - o ————— -



| -
Pr1PPS BESL MALRUBENTMIC CALL JL2TI0 W5 - TOTEL URGANTSHS
pRE———— Y L A RMel26.3 LEITATSLHALBORK =<=---==sesasseess’ -
- - - - - - - - | v
b H ME LN STD MIN MA X STIDEER Sym JAR C
.
2 9,0 68 162.0 37,4321
i 34,0 12.728 25 63 * : : rags
i0 - 19,5 16,2063 ra Si 11.5 76 ‘:..5 ql ;' 3
\z i } 2.0 134,350 &7 237 %5,0 284 185540 4e01¢
12 Il ) 4 27
Na3
B >
]
&~
'
| _
!
)



i
o

} - =
:

)

)

HYSROFSYCHF SR,
PLEJRLCERA (SYN, OXYTRE“A) 57,

TaxT%N

PuipPS BEs:

B sttt ittt bttt YEL3AeTS

CORVIOALUS CURNUTYS

SJUCESIA YIGRINA
FERRISSIL 5P,

PSEPHENLS SP,
SYENRCRN SP,
STENCHIEmpA SP,

C TRICORYTYHODES 5P,

“s %

—— . o ——— - 1 ———————— ——— W . — S ——

a-3il%,06

mt I-N

0.5
1.0
30
1.0
0.5
00’
2.5
“.5

NNNNNNNNNONN

10,0

ware 8 '€ CALCULATY NS =

WPt

’ xF')

LILY « By #OhTH

nknlg___nlultbvncunnboa- rerecsesssssrrcetcsstesnmsos sEates st seee

sTL

0.7071
1.4162
1.4)462
1.64142
c.7071
0.7071
31.93%>
H.30640

1e,142)

. ———

»IN

Eocece YOO D

~

“Ex STOERR
Ged
1.0
S
1.0
0,5
.5
2.5
‘.,
SRS (-7 | SO

C O NN N -

VAR

0.5
2.0
2.0
2.0
0.9
0.5
12.5
40.5
200.0

——— ————

v

141,921
161,421

141,621

141,621
161,421
141,421
141,421
141,421

Asll.e2

— - - —— —

T
W



] PeIPPS BEr " “A7Z BLnTHIC CALLULAIIUNS = SPECTIES LI1.T « 8¢ FO0Yw ®
_ Resetmseseseecimmesestesseceeoccnce~ec--ee= YEARRT9 ARl Dl MNE ) - BB TR R R = e
} TaxON “ HEAN STD YN WEs STCERR VAR tv
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TAXRDN c vEAL STD MYt “AX 3TLERR VAR Cv
DUGESTA TIGRINA 2 0.9 0.7071 0 1 o 0.5 141,421
METAERIYNA 5P, 2 Ced V. 1871 0 1 £ed 0.9% 141,421
— S0 __ LUMBRILULIDAE A ) 2 Ced.  __ 90,1071 e 1 Co¥ .. 0.5 L] P R SR sy S
DRCONECTES SP. é Ded u.Intl n 1 ‘el 0.3 inl,421
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CAMBARUS SP,.
CHIRUNOM IDLE
__LRANLONYX 5P, O e
CURA FURE“ANLI
DUGES1A TIGRINA
GLOSSIPHUNTIDAE
URCONECTES 5P,
PLEURDCER, (SYh, DXYTREMA) SP,
STENACRON SP, ..
T STENMUNEME SP,
TUBIFICICAE

k=1l s el
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0,35 0.707 ¢ 1 Ced
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STENACRON SP. . Y 2+1213 2 3 ded “yd 1el 621 s
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. THIRDKUM IDAF Fl 1ed 2.121) o 3 1.5 4.5 141,921
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FUKJEFFERJELLA SP, 2 149 ¢e)213 b 3 Le8 5 161,421
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Bl X & . GhOSS1eMEMTI0DAE é 1.0 Le4lel Q Z 1+9 . 2.0 141,421 IE———
SYRALLJS PAPVUS 2 Ced J. 1011 0 1 Co¥ 0.5 161,42!
AYDADPLY(WE SP, 2 4,0 le#)42 3 5 1,0 2,0 15,355
LEPICOPYERA 2 1.0 Leble2 0 2 1.0 2.0 141,621
LT LUMBAICULIDAE. . P4 Qed Us7C71 [y 1 Cad 0,5 161,921 -
: PLEURCCERA (SYN, OXYYREMA) SP, < 5.5 $5.8061 6 85 35.5 3120.5 122.772
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>
neib LA
—
.
)
y
)



—— 1 ———— —— . " S S — ] —

2419¥8 DEMU MACRUBENIMIC CALLULATILYL = SPECIES L15Y = Av #ONTH 12

e - ————— emmmmm e, Yehuwd RMS]20,7 AR NAE]TATO(HANE N ¥ ~-cemcmamcmmoas . cemecmm—. e e .-
Taxtin N nEak sTL vin MLy STIDLRR ver Cv
ANTUCHA SP, 2 1.0 n.2000 1 1 0.0 0.7 .00
CaLIpTERyX 59, 2 0.5 ¢.7971 u 1 0.9 0.% 141,62,
CAnRaryS SP,e 2 i.0 i-ﬁ‘.‘z v 4 1-0 247 lel,.82])
(“EUP"C’SVC“: sP. 2 7.0 ?oé;l"s L4 1s 7.0 98.0 Atl-‘ll
CHIRONGH1DAE 2 0.5 £.7071 v 1 0,5 D.5 jel,e21
CORYDALUS SP. 2 0.5 0.7971) Q ! 0.5 0.5 141,621
CRANGUNYX SP. 2 0.5 C.757) v i Ced 0.5 141,621
FERKISS1a SP. 2 0.5 C.7071 0 1 0.9 0.5 1el,e21

. HYDROPSY(HE SP, 2 1.0 l.oe,s2 0 F 1,0 _ _ 2.0 isl,e21 ! e

HYNROPTILE 5P, 2 0.5 C.7.71 s 1 CeS 0.5 161,421
LIRCEUS SP, b 3.9 C.77} 3 . 0.3 0.5 20,203
ORCONECTES 5P, 2 1.0 0.ou%0 1 i 0.0 0.0 0,000
PLEURUCERA (SYN, CxvT2EvA) SP, 2 20.0 28.208%3 (7] “0 20,0 800,0 141,621
PSVCnU“VlA )’c 2 oo’ o-’;’l L4 l 0.5 005 Iﬁl.ﬁll

i . STEHACRUN SPa .. 2 0.5 £:7%7) 0 4 0.3 0.5 L T 4 p——
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Yexpn

AhLABESHMYIA SP,

AHYDCMA Se.,

BLET]S 5P, :

CavBARYUS SP,,

CalkNLOMIDAE

CORAICULA MANILENSIS
rLORYDALUS CUPNUTUS
CriCOT0OPUS SP.

LoRA FQREMAN] ]

SJGESIA TICRINA

FPHEMERELLLE SP.
EUKIEFFERIELLA SP,

FrEm]SSlA SP,
GuSSIPHONTIDAE

SETAER]GA SP, : R
wYDRTPSYCWE SP.

“vDRCPTILA 5P,

LiPYDOPHLERTA SP,

2CINECTIS Sp,

e, FURNICERA (SYN, UXYTYREMR) 57,
PSYLHLMYIA SP,
St fuk SP,
STENACRUN SP,
SYCUNLENA SP,
TLENIUPTERYR SP,
Y RIFICIDAE

fisdo

s —— % -

Seneveemwew - - SrcTasavecge=Teen Vf‘l.”

N

NANIVARNNAOAANSNINANN NN NSNS NN

RMe120,2
MEAN

0.9
9.5
2¢5
ie®
0ed
0ed
5.0
ENY
Py
1.5
5.5
045
O.s
13
20%ed
le2
Qo2
7.0
1,0
12
Led
9.0
(-]
1.0

— — -

M3l
sSTD

0.707
6,306
2.1¢l
2.121
C.T07
0.707
P.eudd
n.000
1.6l
0.7
0.707
6.3064
c.707
0.707
2,121
210.718
2.121
0,707
C.707
2.8¢8
l.elé
?vll‘
0.707
4,243
0.707
l.6l%

e ]

AR [ TAYS{ HANBORK ~c-ew=-aw e e m e e e e e e

b A MAX STLEKR
9 b 8.9
H) 14 4,5
i ‘ 1e$
C 3 1.5
v | 0.9
c 1 0.5
L 12 6.0
5 ] c.0
é s 1.0
¢ 3 Ne9
1 2 0,5
] 10 L.h
g ] 0.5
9 1 0.5
o 3 la5

5 353 149,0
[ 3 1.5
L 1 i, 9
v : Cv’
5 ¢ 2.0
¢ 2 1.0 .
& L 1.5
< 3 Q.9
3 12 3.0
t 1 0.5
2 2 1.0

VAR

GeS
“ULo
&,
6,°
Ue®
Vel
Te.C
Q.0
A0
0.5
L )
4C.5
0,>
0,
= “ot
44402,0
L 7 %
Uel
St
‘el
“e5
Ve
16,7
Ut
&l

v

141.42)
56.9E%
84.852

161.621

191,421

191,421

141,621

0.000
47.140
28.286
+T7.1%0

115.708

iel.eil]

161.021

Leles2]

103.2%)

le].621

161.421

141.42)
“0.400

I TLESS

141,621
28.284
“7.160
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TAXUN ¢ MEAN Y2 wN AKX STDERR vaR Cv
ANTOCHA SP, 2 1.0 1.6,02 0 2 1.0 2.0 161,021
AETIS SP, P4 12.5 17.46%77 O z3 12,9 312.5 141,421
] CAMPELOMA SP, 3 02 T+ Y47} v i 0ed . 0.5 i8l,621
CHIRCHNOM108e 2 1.0 Lekib2 ¥ 2 1.0 2.0 141,621
DUGESIA TIGRINA 2 1.0 loeib2 ‘ 2 1.0 2.0 161,621
FNALLAGHA SP, P4 0.5 C. 7571 ¢ i 0.5 0.5 161,421
FERRISS]A SP. 2 3.5 «,9.57 w 7 3,5 FL TS 141,621
MYDRUPTILA 5P, 2 0.5 oy 7 U i 0.5 0.5 141,421
. o I15CHNURS 5P, 2 0.5 L7071 y 1 N, 05 _ 161,42) . IR S |
MySCITAE 2 1.0 16,42 v 2 1.0 2.0 Ial, 621
NRCUNECTES 5P, 2 0.5 C.75171 (" 1 0.9 0.5 141,421
PLEURUCERA (SYN, UXYTRE4A) SP, 2 0.0 16,1621 0 20 10.0 200.0 1el,e21
PSYCHOMY LA 5P, s 1.0 Lew 42 v 2 1.0 2.0 141,421
TUuRlFICICAF 2 0.5 C.%W7T} U 1 0.5 0.5 161,021
F e T Nals o
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LNTIC L SP,
CALUPTERYX SP.
CavBLkLS 5P,.
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CRANGIHYX SP,
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HYmE  PSYCHE S¢,
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LIRCEUS SP,
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PLEACCER?
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$Yr WLLRIN SO,
SYp Eny §9,
TUBLIFICINAE

N=2C

. SYN, UXYTRE4A) SP,

NMNMNNNNARNNNNNNMANNNNNNNN

Riell6,3
MEAN

0.3
2.0
G2
1.0
4,0

MN=1} .
STD "l

0.7971
0.0000
0.7071 _
loble2
4.2420
0,707}
1.4142
2.8284
12.020¢
9.8%95
C.707}
l.4162
P
l.4)42
0.7071 _
0.7071
0.T7071
0.7071
2.820%
h.24620 Y
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T O CCeEeNyY
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i
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GCEANmr= ANNGWGEET SN NN
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0.0
0vd
l.c
3,0
GedS
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‘-’.u
8,5
’.C
Ced
1.0
i+
1.0
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0,3
C.s
240
3,0

RR VAR

Cv

161,421
0.000
1al,021
141,421
100,000
141,621
141,421
161,621
Asl,621
161,421
16,621
70,711

sl e21

161,421
Llolab2l
161,621
Jal, o2l
«7,140
141,021
11,621
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\ LHTCLmE SP, 2 1.0 Lealbe2 G 2 1.0 Z.0 161,621
abat CrlkA SOWERBY! 2 1.0 1.4162 e ? 1.0 2.0 Lel,e21
B . = I A_(_‘-‘ﬁb'..vs _S_E'O_, S s = 2 110 L6182 4 3 1,0 Z-C .:'c’l;.
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BRANCHIURA SOWERBYI 2 3.5 4.9497 0 7 3,5 26,5 141,621
CHIRONOHMIDAE 2 1€6.5 12.0208 10 27 8.5 144.5 64,977
CORBICULA MANILENSIS 2 U5 0.7071 3 1 n,9 0.3 141,421
CRANGORYX <P, 2 1.0 1.6162 9 2 1.0 2.0 141,621
CURA FOREMANII ? 1.5 G071 1 2 (o3 0.5 47,140
OUGESIA TIGRINA Pl 3.0 2.4284 H 5 2.0 8.0 S4,281
FUKTEFFERIELLA SP. 2 8.0 4.2426 45 3l 3.0 18.0 15.1%2
HYDROPSYCHE So, 2 t.5 T.7182 1 12 5.5 60.% 119.664
HYDROPTILA SP. 2 0.5 0.7T071 “ 1 C.5 0.5 141,421
LUMBRICYL IDAE 2 0.5 0.7071 v 1 ~nd 0.5 141,421
NAIDIDAE 2 4.5 4.9497 1 é 3.9 24.5 10%,99¢
ORCOWECTES SP. 2 Ce5 0.7071 2 i n.5 0.3 141,421
PLEURDCERA (Sy', OxyTREMA) SP, 2 14.5 20.5001 g 29 145 4:0.3 1«1.421
SIMULIUM VITTATUN 2 1.5 2.1212 o 3 1.5 4.3 141,421
STENACRON Sp. 2 3.5 0.7071 3 4 0.5 0.5 20,203
STEMNONEMA Sp. 2 5.0 2.9284 3 7 240 8.0 56,569
TACNIOPTERYX 5P, 2 Ge5 0«TuL?1 ¢ H Ce$ 0.5 1414621
TUBIFICIDAF 2 4.5 3.5355 2 7 2e5 125 78,587
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CURA FORERANIT 2 2245 It 6050
DUGESIA TIGRINA 2 9.0 11.3137
EUKIEFFERIELLA SP. 2 1.5 (.7071
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