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1.0 INTRODUCTION AND EXECUTIVE SUMMARY

1.1 Introduction
This report consists of a review of aquatic, water quality, and

terrestrial data compiled during baseline, preconstruction, construction,
and preoperational phases of monitoring for the Callaway Nuclear Power
Plant (Union Electric Company). Results of studies conducted to date were
evaluated to determine whether sufficient data are presently available to
accurately de scribe aquatic and terrestrial conmunities , and if Plant

operation would have any detectable adverse effects on these communities.
The Callaway Nuclear Plant will utilize Missouri River water in its

condenser cooling process in a closed-cycle mode of operation at the rate
of 87 cfs with blowdown discharge to the Missouri River averaging 22 cfs

(Union Electric Company, undated b). Union Electric Company was issued its

NPDES permit by the State of Missouri on 8 August 1980 (Appendix A). ,
Specific objectives of this report are:
1. to sunmarize resul ts of aquatic and water quality studies

conducted on the Missouri River, Logan and Mud Creeks;

2. to sunmarize results of terrestrial studies conducted on the
Plant site;

3. to evaluate the potential for detectable adverse effects of

Plant operation on these ecosystems; and
4. to assess whether continued monitoring of various segments of

these conmunities is warranted.

1.2 Executive Summary

1. Various components of the aquatic ecosystems of the Missouri|

River, Logan and Mud Creeks have been extensively studied and sufficient
data have been gathered to characterize each trophic level. Water quality
within these streams is generally within State standards and variations in
concentrations of most parameters are attributable to changes in river

'g stage and surface runoff. Phytoplankton, zooplankton, benthic macroinver-
E tebrate, fish and vascular hydrophyte communities of the Missouri River are

1
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all considered typical of swift, turbid streams showing poor productivity,
low taxonomic diversity and low organism densities. Logan and Mud Creek

communities differ from the river, but are typical of small, slow flowing
temperate st ream s in the area. No adverse ef fects due to Plant

construction or properational activities have been detected. Only one rare
species (brown bullhead) has been collected near the Plant site in 1973,
1974 and 1975 (Union Electric Company 1976). No rare or endangered species
have been collected during the preoperational monitoring program (Camp
Dresser and McKee 1980,1981).

I
2. The terrestrial biota of the Callaway Plant site is typical of

the regional biota. Al t hough two rare species (ruffed grouse and
long-tailed weasel) and one endangered species (American elm) were observed

on the site, the site does not provide critical habitat for these species.

Bald eagles and osprey have been sighted along the Missouri River but are
migratory and do not nest in the area. Project impacts have already

occurred from the construction of the facility. These impacts are

considered minor and have resulted in loss of habitat for a few species

which could easily relocate in adjacent areas.

3. A closed-cycle mode of operation coupled with low population
levels for most aquatic communities indicates that possible adverse impacts
attributed to operation of the Callaway Nuclear Plant would not be

detectable. Impacts on the terrestrial ecosystem, beyond those related to
construction, would al so be minimal, if detectable at all.

E
4. The State of Mi.souri has assumed responsibility for reviewing

possible effects on water quality and aquatic communities as related to

operation of the Callaway Nuclear Plant. The NPDES permit issued by the
Department of Natural Resources requires an assessment of the operation of
the Plant's intake on fish populations. Background data to support this
demonstration is being collected as part of an ongoing fish monitoring

2
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program. Following Plant startup, entrainment and impingement monitoring,

j will be implemented, with additional water quality monitoring as required

| by the permit.

5. Specifications established by the Missouri Department of

E Natural Resources ensure that possible impacts of Plant operation on local
i fi shery resources will be assessed. Beyond these program s, continued

monitoring of the terrestrial ecosystem and other segments of the aquatic
ecosystem are considered unnecessary. For these reasons, which have been
documented, Union Electric Company is requesting that non-rad.iological
monitoring requirements for aquatic and terrestrial impacts not be included
in the Callaway Nuclear Plant operating license technical specifications.
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I

2.0 AQUATIC ECOLOGY

2.1 Introduction
Aquatic monitoring programs were conducted from early 1973 through

the present to inventory the aquatic flora and fauna near the Plant site;
document temporal and spatial changes in species abundance and diversity;
and predict potential impacts, if any, on the biotic conmunity due to Plant

E construction and operation. The following components of the aquatic

ecosystem were studied to make these detenninations: phytoplankton and

primary productivity, zooplankton, benthic macroinvertebrates, vascular
hydrophytes, fish populations and water quality.

Environmental studies were initiated in early 1973. During April,
1973, baseline studies were conducted to gain a general overview of the
area, establish permanent collection stations, and to collect preliminary

E water samples, and benthos and plankton samples. These preliminary studies
were expanded during July, September, and December 1973 and February 1974
with the goal of describing exi sting environmental conditions and to

predict any adverse impact s resulting from construction and operation.
Preconstruction surveys were conducted in June and September 1974 and in
February, April, June and September 1975. The preconstruction surveys were

designed to interface with the baseline program. Figure 2-1 presents a
,

schematic drawing of monitoring locations on the Missouri River, Logan
Creek and Mud Creek. During the preconstruction phase, monitoring was

| continued at transects located in the Missouri River above the intake
! structure and di scharge pipeline (Transect A); at the intake structure

(Transect B); below the intake and discharge (Transect C); and at Locations
D and E on Logan Creek. Two additional sampling locations were established
to provide a better representation of the area that may be affected by
Plant construction and operation. Transect H was establi shed midway

between Transects B and C on the Missouri River. Location E-2 was added

about midway between Locations D and E on Logan Creek just below the mouth
of Mud Creek. In September 1974 Location E-2 was relocated on Mud Creek to

I 4
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provide a measure of water quality for this Creek. Water quality para-
meters were monitored on a quarterly basis during the construction phase
from May 1975 until June 1978. These studies were coordinated with the
construction schedule.

The preoperational program included preconstruction monitoring (the5 ,

period between the initial baseline survey and the beginning of

construction), construction monitoring , and an intensive preoperational
program. The preoperational program was al so directed toward description
and delineation of the major components of the aquatic ecosystem. This
intenuve study was initiated during June 1980 and continues to the

present.

Because rare and endangered species are discussed throughout thi s
report , it is necessary to define the various categories. The protected
species categories are as follows:

I
Extirpated (Extinct): a species which is rio longer
known to occur in Missouri even after repeated search
of likely places.

E Endangered: a species of fish, wildlife, or plant life
E which is in danger of extinction throughout all or a

! significant part of its range.

Rare: a species that, al though not presently faced,

with extirpation, is in such small numbers that it
could easily become endangered.

| 2. 2 Phytoplankton and Primary Productivity
| Phytoplankton of the lower Missouri River near the Callaway Plant

site occurred in low densities throughout the preconstruction and preopera-
tional su rveys. Populations were dminated by diates. The phytoplankton

|
assemblage of the Missouri River, Logan and Mud Creeks from June through
November 1980, was caprised of 196 major taxa representing seven major

j algae divisions. These observations were similar to investigative finding s
! in other studies conducted on the Missouri River (Berner 1951; Damann,

1951; Williams 1966; Stern and Stern,1972; Callaway Plarcs Units 1 and 2
Environmental Baseline Inventory; Union Electric Power Capany,1974b; and

i
I
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the University of Mi ssouri-Rolla ,1974). Berner (1951) related the paucity
of phytoplankton to excessive turbidity, high current velocity, and the

lack of large adjoining lentic waters. Hi storical phytoplankton data are
presented in Appendix B.

During 1975 Asterionella sp., a cold water diatom, was most

abundant in winter with lowest densities occurring in September. During

the previous year, Asterionella sp. was most abundant during September.
These 1975 results confim the previous findings of diatom dminance in

Missouri River samples during the 1973-1974 baseline studies.
Total phytoplankton densities at the Missouri River locations were

similar on each collection date from June through October 1980.

Phytoplankton densities fluctuated primarily in response to river flow and
turbidity. Phytoplankton densities were lower in the river than in the

creeks with values typical of turbid: lotic systems (Limnetics Inc. 1975;
Camp Dresser & McKee Inc.,1980).

Diatoms, green algae and Euglenoids were the most prevalent algal g
groups during the June through August 1980 period while centric diatms 5
were most prevalent from September through November (CDM,1980; CDM,1981).

The mo st comon phytoplankton collected during the 1980 preoperational
study were the colonial green alga Dictyosphaerium pulchellum; the

euglenoid Lepinocinclis sp. (Spring and Sumer); and the centric diates,
Cyclotella sp. C. atomus, C. meneghiniana, and Microsiphona potamos. The

increased prevalence of diates during the fall season is typical of turbid
lotic systems (Limnetics,1975).

Diversity of phytoplankton at all river locations from the initial

commencement of the baseline studies in 1973 through the 1980

preoperational studies was relatively high. This high diversity was

attributed to the relatively high number of taxa entering the Missouri

River via tributaries and the general lack of abundance of any one

particular species.
Logan Creek phytoplankton densities generally exceeded densities in

the Missouri River and were similar or higher than levels found in Mud

Creek. During the 1973 studies the principal taxa in Logan Creek were

E
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epipelic diatoms, including the genera Cymbella, Navicula, Nitzschia, and
Gomphonema. During June 1980 Cyclotella atomus and Dinobryon divergens
were very abundant while in July, August and September the colonial green
alga Dictyosphaerium pulchellum was most abundant. On October 13, 1980,

Chrysococcu s sp. was the most prevalent phytoplankton at Location D;
however Nitzschia sp. and N_. palea compri sed the greatest population
percentages upstream. In November, species of Dictyosphaerium,

5 Dactylocoecop sis and Ochromala compri sed ten percent or more of the
phytoplankton population of Logan Creek. Density differences in

phytoplankton population were related to the intermittent nature of the
upstream location (El) which was reduced to a shallow (<0.5m) pool during
September and October. Location (D), a stretch of Logan Creek impounded by
a beaver dam, generally had higher phytoplankton densities than Mud Creek
and Missouri River locations due to its stable eutrophic nature.

I In summary, phytoplankton populations in the Missouri River,. Logan
Creek and Mud Creek are typical of lotic systems. In the Missouri River,

E species diversity is relatively high due to the entrance of phytoplankton
from various streams and water sources in the Mi s souri River drainage

ba si n . There is generally a lack of dominance of any one species because
many species are indie enous to feeder rivers and streams. There is low
proliferation of phytoplankton in the Missouri River due to the harsh and
transient nature of the environment. Phytoplankton populations in Logan
and Mud Creek are representative of smal l , slow flowing streams with

I intemittent pool areas. Phytoplankton density and diversity differences
between these two streams and the Missouri River are due to differences in
turbidity level s , nutrient concentrations, substrate type , and current
velocity.

E .

Primary Productivity

Logan Creek's net primary productivity ranged from 69 to 363 mg
3 3

c/m /hr versus <1 to 81 mg c/m /hr at the Missouri River locations (Camp

Drecser & McKee 1980). Logan Creek appeared to be much more productive
E than the adj acent waters of the Missouri River. Previous productivity
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studies reported by Union Electric (1976) on June 20, 1974 support this
hypothesis, with net productivity values for Logan Creek and the Missouri

3River ranging from 5.1 to 40.1 and 1.4 to 2.3 mg c/m /hr, respectively.
I

Compilation of phytoplankton and primary productivity data

collected thus far, along with additional data to be gathered during 1981,
are sufficient to describe the composition, seasonal abundance and produc-
tivity of this community. These data show that no major change has
occurred in this trophic system in the river or Logan Creek over the
1973-1980 study period. Phytoplankton densities and productivity in the
Mi ssouri River and Logan Creek are low and it is highly unlikely that
continued monitoring would detect any changes in thi s community
attributable to Plant operation.

2. 3 Zooplankton

The composition of zooplankton in the Missouri River, Logan Creek
and Mud Creek were similar to previous studies and population character-
istics were generally as expected from a turbid, lotic system (Union
Electric Company 1974b; Camp Dresser and McKee 1980, 1981). In general
population densities were low and composition nf zooplankton was relatively
similar over the various study periods. Zooplankton data for the baseline,
preconstruction and preoperational periods are presented in Appendix B.

During the baseline study conducted in 1973 through the 1974-75
preconstruction and the 1980 preoperational phases, rotifers were the
predominant zooplankton in the Mi ssouri River. Studies conducted by
Williams (1966) found rotifers to be the dominant zooplankton in most major
river systems in the United States. Zooplankton densities were relatively
low in the Missouri River (Union Electric 1974b,1976; Camp Dresser & McKee

,

1980, 1981). Hynes (1970) attributed low zooplankton densities to

turbidity and high current velocities, both of which are characteristic of
the Missouri River. As with the phytoplankton, most zcoplankton originate |

in relatively lentic areas and enter the river through tributaries. During
1972, Brachionus was the dominant rotifer collected during the Missouri

I

E'
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River Environmental Inventory (University of Missouri-Rolla , 197?).

Rotifera (mainly species of Brachionus), were the predminant zooplankton
during the 1980 preoperational studies (CDM 1980, 1981), therefore , it
appears that there have been little changes in zooplankton popuiation
trends in the Missou.-i River from 1972 through the 1980 preoperationa?

I monitoring pr ogram. A continued dominance of rotifera during all months is

typical of large rivers (Hynes 1970).
No consistant trends in zooplankton populations were apparent in

Logan and Mud Creeks during baseline, preconstruction and preoperational
phases (Union Electric 1972, 1975; Camp Dresser & McKee 1980, 1981).
Variability in Roti fera , Cladocera and Copepoda populations was probably
due to fluctuating water level s, changes in water temperature, and other

natural physical / chemical changes in the creeks. Higher zoopl an kton

densities generally occurred in pool areas du to their lentic nature.
I Zooplankton populations in the Miss. River are low and typical

of a large river environment. Turbidity and high current velocities

provide an unstable environment for zooplankton as expressed in the low
species diversity and abundance. Following completion of the monthly
preoperational 1980-81 program, sufficient data will have been gathered to
accurately describe the zooplankton assemblage of the Missouri River and
Logan and Mud Creeks. Because of low diversity and abundance of the zoo-
plankton population in the Missouri River, it is highly unlikely that
continued monitoring of the zooplankton connunity will detect any changes

I that could be attributed to operation of the Callaway Nuclear Plant.

2.4 Benthic Macroinvertebrates
Benthic and drifting macroinvertebrate studies were conducted to

determine the tem poral and spatial differences in macroinvertebrate
community structure. Sampling stations were located near the Plant intake
and discharge and in Logan and Mud Creeks prior to the Plant's operation
(Figure 2.1). Macroinvertebrate populations were found to be similar to
those identified by previous investigations. Species composition, relative

I abundance and biomass differed greatly between river and creek stations as

E
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expected; however , results were generally typical of their respective
habitat type. Benthic macroinvertebrate data collected during the
baseline, preconstruction, and preoperational phases are presented in

Appendix C. In the Missouri River the benthic macroinvertebrate comunity
is dominated by aquatic worm s, burrowing mayflies and midges (Union
Electric Company 1974a and b, and 1976; University of Missouri-Rolla 1972;
Berner 1947; Camp Dresser & McKee 1980 and 1981). Density, biomass, and g
species diversity were generally low, being restricted by spates and the W

.

sand and sil t sub st rate. Benthic macroinvertebrates face considerable
stress due to swift currents and shiftirg of the silt / sand sub strates.
Random samples (quantitative and qualitative) taken from the Missouri River
by the University of Missouri (1972) and Union Electric Company (1974a),
and in the upper Mississippi River by Fremling (1960) indicate that
different benthic fauna colonize the pile dikes from those reported taken
in the grabs. These authors report dense pile dike colonization by various
caddis fly (Tricopteran) species of the net building family Hydropsychidae. g
CDM (1980) found that hydropsychid caddis flies, mayflies, and midge larvae 5
constituted the majority of the drifting macroinvertebrates in the Missouri
River. Hynes (1970) has indicated that portions of the benthic

macroinvertebrate comunity enter the drift continually. The resul ting

downstream movement of benthic fauna is a valuable source of individuals
for recolonization of barren areas. Factors regulating the number of

macroinvertebrates in the drift at any one time are numerous. Berner

(1951) and Weber (1973) indicated that river flow and photo-period (day or
night) are important factors. Maximum densities of drifting organi sms g
occurs after midnight and during periods of maximum river discharge. W

Benthic macroinvertebrate densities and diversity were determined
,to be low and populations consisted predominantly of species of 011gochaeta
and Insecta. The extremely low density and biomass of benthic organisms
was due to siltation, shif ting substrates, fluctuating water levels, swift
currents, and the absence of aquatic vegetation (Berner 1951, Camp Dresser

& McKee 1980). In general, the density of macroinvertebrates and numbers
of taxa in the Missouri River were similarly low during the baseline,
preconstruction and preoperation studies, reinforcing observations by other
investigators.

11



E
CAMP DRESSER & McKEE INC.

I

In Logan and Mud Creeks, Oligochaeta (primarily tubificid worms)
dcninated the benthic macroinvertebrate population. During the spring and
summer preoperctional sampling programs, species of Tanypus, Procladius and
Chironomus were the most abundant chironomids. Population dynamic s
appeared quite similar during baseline, preconstruction and preoperational

E periods in Logan Creek. The benthic comunity appeared to be directly
related to stream flow, substrats type and organic loading from

agricultural activities.

Macroinvertebrate studie s conducted thus far near the Callaway

Nuclear Plant indicate low densities and diversity within the benthic

community, typical of the Missouri River. Consequently, it is unlikely

that any significant char:ges in the macroinvertebrate comunity due to
Plant operation would occur and thus continued monitoring is not necessary.

I 2.5 Vascular Hydrophytes

Hi storical ly, no vascular hydrophytes have been ob served in the
Missouri River near the site. (Union Electric 1974b; Camp Dresser & McKea
1980,1981). Berner (1947) al so reported a complete absence of hydrophytes

in the channel s, chutes and back waters of the Mi scouri River. He

attributed their absence to high turbidity, water level flucuations, and

! the instability of the fine river substrates.

August 1980 was selected as the best time to study vascular

hydrophytes because peak biomass approaches its annual maximum during this
I time period. The water level in Logan Creek was low, suggesting that

vascular hydrophytes were most abundant and visible at this time.
Only four vascular hydrophyte species (Lemna minor, Sagittaria

_latifolia var, obtu sa , Potamogeton folio sus and Eleocharis obtusa) were
growing exclusively in saturated soil (Appendix D) (Camp Dresser & McKee

| 1980). The remaining species were characteristic of stream banks and thus

| were not considered true aquatics in the sense that they were not always
under the direct in fl uence of Logan Creek. The ab sence of va scular
hydrophytes in the Missouri River and paucity in Logan and Mud Creeks is

! sufficient evidence to conclude that no effects due to Plant operation are

expected, and therefore, further monitoring would serve little purpose.,

.

12
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I
2. 6 Fi sh

Fish populations were extensively studied during the 1973 baseline
study, 1974-75 preconstruction and 1980-81 preoperational pha ses. These

studies were designed to determine species composition, relative abundance,
age structure of the population and food . habits. Through the

aforementioned period, fish were captured by trap netting, gillnetting, g
electroshocking and seining. Corresponding fish data for these studies are 5
presented in Appendix E. During the baseline and preconstruction periods,
collections yielded 66 species. The brown bullhead was the only species
collected during the baseline and preconstruction phases that is classified
as rare in the Missouri River. In the Missouri River, collections below

the mouth of Logan Creek consistently yielded the greatest number and

diversity of fish. Gizzard shad, river carpsucker, shortnose gar, and blue
catfish were the most abundant species through the 1975 preconstruction

studies (Union Electric 1976). Numerous juvenile fish were al so collected g
including gizzard shad, white bass, white crappie, sauger, freshwater drum 3
and largemouth bass.

Food habitat studies performed on 12 species during the 1973 base-
line survey have indicated no unusual predator-prey relationships. Food

selectivity was typical for those species examined and continued studies
were not considered warranted. Age and growth characteristics have only
been determined for gizzard shad from the Missouri River, and bluegill and
white crappie from Logan Creek (Union Electric Company 1976). Growth of

gizzard shad appeared to be average while bluegill growth was considered
poor and white crappie growth was slow during the first two years of life.
Because of the small number of individual s collected and lack of data from
Mi s souri River species, age and growth studies are currently being per-
formed on several species captured in the Missouri River during the 1980-81
intensive preoperational program.

Sampling over the six month preoperational period in 1980 yielded a
collection of 50 fish species (Camp Dresser & McKee 1980, 1981). During

the June through August program seven species collectively accounted for 74
percent of the total catch. These species, in order of abundance, were

13
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gizzard shad, freshwater drum, flathead catfish, channel catfish, longnose
gar, goldeye and emerald shiner. Six species collectively accounted for 86
percent of the total catch during September, October and November. In

order of abundance these species were gizzard shad, emerald shiner, red
shiner, freshwater drum, shovelnose sturgeon and channel catfish.

I During the September through November 1980 period an additional
eight species were collected. No threatened or endangered species were
captured but two species not reported in previous studies were collected.
The blue sucker, considered scarce in the Missouri River (Pflieger 1971)
was collected in October and the rainbow smelt, only ocassionally found in
the Missouri River, was collected in November. Rainbow smelt appear to
have originated from main-stem impoundments in the Dakotas, where they have

been successfully introduced (D. Henegar, personal communication) . The

composition and distribution of the remaining species was comparable to the
E previous studies, though relative abundance did vary.

Fi sh species composition and relative abundance in Logan and Mud
Creeks were considerably different from Missouri River collections during
baseline, precon struction and preoperational phases. Compared to the

Missouri River, Logan and Mud Creeks generally have lower turbidity, slower
current velocities, more varied sub strates , a greater abundance of

planktonic and benthic food organisms, and at least some vegetation. These

conditions are more favorable for certain species and provide more diverse
habitats than are found in the Missouri River near the site.

I Logan Creek's flow characteristics create its varied habitats. The

creek is subject to frequent water level fluctuations caused by surface

I runoff in the irmediate area or by water backing up into the creek from an
increased discharge in the Missouri River. During periods of low flow,

isolated pools of water may be created in the stream's upper reaches. In

general, the composition of fish comprising the fish population in Logan
and Mud Creeks was similar during b6seline, preconstruction and

preoperational sampling periods.

E

E
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I

Ichthyoplankton sampling produced no unusual or unexpected results
during all collection periods. From June through August 1980 four taxa, i

Cyprinidae, freshwater drum, Ictiobinae and Cato stomidae collectively
accounted for 89 percent of the total drift in Missouri River samples. In

September only Cyprinidae and freshwater drum compri sed the ichthyo-
pl an kton. During October and November 1980 no ichthyoplankton were present
in collections. The absence of larval drift in the Missouri River in
October and November 1980 is considered typical for this system as is the
occurrence of only juvenile and adult fish in qualitative collections from
Logan and Mud Creeks during the September through November sampling period
(Camp Dresser & McKee 1980,1981).

The paucity of fish in Missouri River collections is attributed to

both existing conditions in the river and sampling effectiveness. Strong

currents, high turbidity, ab sence of appreciable backwater habitat, and
lack of fish food organisms are all limiting factors to fish production.
However, fish are considered an important aquatic resource to the area and
most likely to be affected by Plant operation. For this reason, preopera-
tional and operational monitoring of adult fish and larval drift, along
with entrainment and impingement monitoring, shall be continued in

compliance with the NPDES permit issued by the Mi ssouri Department of
Natural Resources (Appendix A).

2. 7 Surface Water Quality
The physical characteristics of the Mi ssouri River in the site

-

vicinity have been drastically altered by channelization. The Federal
Rivers and Harbors Act of March 2, 1945 authorized the River and Harbor

Project to improve the Missouri River's navigation and channel stabiliza-
tion from Sioux City, Iowa to its mouth. That proj ect provided for

development of one mixed navigable channel 300 feet wide and 9 feet deep
from the numerous, smal l , shallow channel s of the natural river. The

re finement and control of this channel were obtained by shaping the flow
into smooth, easy bends through a system of stone and/or wood pile clump
dikes. As a result of this channelization, the five years of accumulated

E
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water quality data at the Missouri River sampling stations are quite

similar. Water quality is primarily adversely influenced by agricultural
runoff, and, to a lesser extent, by municipal and industrial pollution

(Union Electric Company 1976). Variation in concentration of chemical
constituents ha s largely been a function of river di scharge. Total

I dissolved solids generally decreased in concentration with increased river
discharge, while suspended material s and sediment load increased.

Mi s souri River discharge data were obtained from the U.S.G.S. at

Hermann, Missouri, approximately 20 river miles (R.M.) downstream from the
study area. The following discharges were recorded on each sampling date:
18 April 1973 - 280,000 cfs; 12 July 1973 - 67,000 cfs; 7 September 1973 -
58,500 cfs; 18 December 1973 - 86,300 cfs; and 22 February 1974 - 136,000
cfs. Di scharge volumes recorded during 1980 were: March - 93,300 cfs;

June - 58,200 cfs; July - 46,200 cfs; August - 67,100 cfs; September -
E 49,900 cfs; October - 42,600 cfs; and November - 44,400 cfs. The discharge

in this section of the Mi ssouri River is partly regulated by numerous

upstream reservoirs. The 75-year average discharge at Hermann is 78,370
c fs. The maximum discharge of 676,000 cfs occurred in 1903, and the

minimum of about 4,200 cfs was recorded in 1940 before flow control was

initiated by the Corps of Engineers (U.S. Geological Survey,1972).
Rapid changes in its erosional and depositional properties may vary

j the river's morphological characteristics. Substrate texture in particular

'g areas may al so be changed by alternating erosional and depo sitional
W e f fects. Generally, the texture of the main channel sediments near the

site varies from gravel to sand. Shorelines, where currents are greatly

red uced , usually have a silt-clay (mud) bottom. Shifting sand bars are'

quite common in the area.

| A summary of water quality data at stations located near the plant
site are presented in Appendix F. In general, most parameters did not
exceed maximum limits applicable to Class "P" and "Pl" Waters (Missouri|
Department of Natural Resources 1977). Variations in concentrations of

j chemical species were not found to be consistent during review of data from
|

E
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prebaseline, baseline, precon struction , construction and preoperational
periods. Variations were primarily attributed to runoff from land s

asscciated with the Missouri River Watershed and its tributaries.
Logan Creek is a small, perennial tributary stream of the Missouri

River. The upper portion drains most of the Callaway site and flows in a
southerly direction until it reaches the flood plain. From its confluence
with itd Creek, it proceeds eastward until it empties into the Missouri

River at River Mile 115.2. No gaging station is located on Logan Creek

and, therefore, discharges have not been recorded. Flows are generally
very low to non-existent, except for periods following local precipitation.

Water quality data collected on Logan and Mud Creek are presented
in Appendix F. Concentrations of chemical species in these creeks were
comparable to previously conducted studies (Union Electric Company 1974b,

^

1976). Variations were primarily attributed to non-point sources from

agricultural lands during stcrm events and neither construction or

preoperational activities have had a deleterious effect on the water

quality of these water bodies.
The large amount of water quality data collected thus far from the

Missouri River and Logan and Mud Creeks has provided sufficient information
'

to characterize the se streams near the Callaway Nuclear Plant. It is

unlikely that continued preoperational and operational monitoring of water
quality in these streams will provide any new information and, other than
monitoring of the Plant's blowdown di scharge as speci fied in the NPDES
permit ( Appendix A), further water quality monitoring is not warranted.

.
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3. 0 TERRESTRIAL ECOLOGY

3.1 Introduction
This section describes methods used to characterize the various

components of the terrestrial ecosystem during the 1973 baseline study, the
I 1974-1975 preconstruction survey, and the construction monitoring program.

The results of these studies are sumarized to support the contention that
the environmental impacts to the terrestrial biota resulting from plant

construction and operation have been sufficiently identified, have minimal
in fl uence on the local and regional eco system, and consequently, that

further monitoring of the terrestrial environment is not warranted.

Sampling for the baseline survey was conducted during spring, early
sumer, late sumer, and fall of 1973 and the early winter of 1974. The

preconstruction phase was initiated in the spring of 1974 and continued

I through the fall of 1975. A construction monitoring program has been
conducted since the winter of 1975.

The terrestrial ecology baseline program of 1973 was designed to
| describe the major ecosystems within the Callaway site area prior to Plant

construction, including a detailed inventory and relative abundance of

flora and fauna. The preconstruction phase shifted the emphasis from a
broad, biological inventory of the entire site area to a more speci fic

examination of selected study areas within the major ecosystems of the

site.

I The c'ajectives of the examination were:

1. to describe and record species of flora and fauna in the site

i area during the annual survey period
2. to provide a suf ficiently detailed data base that could be

implemented into a comprehensive monitoring program for the

purpose of detecting impacts of Plant construction and

operation on the terrestrial environment

3. to provide conclusions concerning succession, population

dynamic s, and overall environmental trends within the plant

site, in zones of both primary or secondary impact.

E
I
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E
The majority of sites studied during the 1973 baseline study were

in areas of direct construction impact that are no longer available for

study. Therefore , sampling activities during the preconstruction phase
were primarily directed toward investigation of eight permanent sampling
stations, four located in forest and four in prairie or grassland (old

field) habitats (see Figure 3-1). An individual sampling station consisted
of a square area, 330 feet on a side and encompassing 2.5 acres. Where

feasible, the sampling stations were surrounded by a buffer strip 100 feet
wide.

The eight permanently marked study areas we.e located in places that
would not only be undi sturbed during preconstruction and construction
monitoring but al so would be isolated from public disturbance during the
operational pha se. Presence of public facilities such as recreational

areas could in fl uence some animal populations to the extent that

in formation obtained from the monitored areas would give erroneous

conclusions.

3.2 Vegetation

The location of forested and nonforested areas sampled during the
1973 baseline study are shown in Figure 3-1. The forest overstory was

sampled by the point-centered quarter technique of Cottam and Curtis

(1956). The composition the forest understory was assessed using nested
quadrats (Cox 1967) placed at randomly selected points along each forest
t ran sect. Herbaceous vegetation along the forest transects was evaluated
using a modified line intercept method of 00 sting (1956). Two pastures and

one old field were sampled using quadrats and the modified line intercept
method. Speci fic detail s of these methodologies are included in Union

Electric Company (1974).

During the 1974-1975 preconstruction monitoring program the
vegetation was separated into strata ( overstory, understory, and ground
layer) for sampling. Quantitative analysis of the overstory (woody plants
>5 cm diameter at breast height) and understory (woody plants from 0.5 to 5
cm in diameter and <0.5 m in height) of the forest and prairie sampling

I
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E
stations was conducted by use of the quadrat method (Curtis and Cottam,

1956). Increment core samples were taken from the major overstory species

in an attempt to age the individual s of a stand.
The herbaceous layer vegetation of each station was sampled in

spring, summer, and fall . The sampling procedure consisted of clipping all
I ground layer plants from quadrats. The clipped vegetation was sorted by

species, oven dried, and weighed to determine biomass.
The construction monitoring program, conducted since 1975, has

consisted of taking bimonthly photographic records of the sampling
stations, and monthly visual inspection of the entire site area to identify
effects of facility construction.

The Callaway Plant site is located in a region composed of two major
successional vegetation comunities: tall grass prairie and oak-hickory
forest. The site vegetation directly reflects the regional vegetation

E types with the exception of the tall grass prairie originally occupying
part of the site area. Non- fo re st communities now present on the site

consi st of agricultural cropl and s, pastures, and old fields. These

communities are the most prevalent communities on the site ( see Figure

3-1). Much of the l and presently being cultivated would, given time,
naturally revert to tall grass prairie dominated by little blue stem
(Andropogon scopariu s), big bl uestem ( A_. gerardi), and Indian grass

(Sorghastrum nutans).
Results of vegetational sampling in the " prairie" plots (see Figure

I 3-1) are presented in Appendix H. Prairie Sampling Station Pr-1 is an old
field community dominated by meadow fescue (Festuca elatior). Field

cinquefoil (Potentilla simplex) and panic grass (Panicum lanuginosum) were
next in importance. Several small trees and shrubs consisting of persimmon

(Diospyros virginiana), snowberry (Symphoricarpas sp.), pasture rose (Rosa
carolina), and white ash (Fraxinus americana) were common.

Prairie Sampling Station Pr-2 showed a high diversity of species.
The predominant species was redtop ( Agrostis alba). Kentucky blue grass

(Poa pratensis), Canada blue grass (Poa compressa), panic grass (Panicum
I lanuginosum), three-awned grass ( Aristida oligantha) and Japanese lespedeza

E ,

21
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(Lespedeza striata) were al so important in the community. Shrubs or small
trees present in Pr-2 included dewberry (Rubus flagellaris), white ash,
snowberry, and slippery elm (Ulmus rubra).

Prairie Station Pr-3 had moderate species diversity. Canada blue

grass was by far the dominant species. Kentucky blue grass, redtop, and
Japanese lespedeza were al so important. Shrubby vegetation was comprised

of snowberry, slippery elm, and honey locust (Gleditsia triancanthos).
Vegetation compri sing the ground cover of Prairie Station Pr-4

exhibited the least diversity of any of the Prairie Stations. Meadow

fescue was the dominant species. White sweet clover (Melilotus alba),
Japanese lespedza and har se nettle (Solanum carolinense) were al so
frequently encountered.

Forest communities on the site are represented by oak forests, oak-
hickory forests, oak-maple forests, and black walnut-red cedar forests.

These communities are restricted to steep, rocky slopes in the northeastern
and southern portions of the site (see Figure 3-1) which are unsuitable for
agriculture. .

The oak forest community (Forest Sampling Stations F-1 through F-4
in Figure 3-1) is the most comon forest type on the site. In this forest

type white oak (Quercus alba) is the dominant tree species (see Appendix
H). Other species of importance are po st oak (_q. rubra), white ash
(Fraxinus americana), sugar maple (Acer saccharum) , and redbud (Cercis
canaden si s) .

One oak-hickory forest stanC occurs on the Callaway site. Black
.

Oak, white oak and shagbark hickory (Carya ovata) are the most important
species. Red oak and sugar maple are the dominant species in the two oak-
maple forest stands which occur on the site. Other important species in
this stand are white oak, hop-hornbean (Carpinus caroliniana), white ash,
and pignut hickory (Carya glabra).

Black walnut (Juglans nigra) and red cedar (Juniperus virginiana)
are the dominant members of a forested stand located along a drainage on
the si te . Honeylocust (Gledit sia triacanthos) and American elm (Ulmu s
americana) are comon in this stand.

I
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Only one endangered plant species has been found on the site. The

State of Missouri lists the American elm (a non-daninant species on the
site) as an endangered species because of its rapid decline due to Dutch
elm di sease. American elm has a wide range throughout the East and is not

considered unique to the area.

The relative effects of Plant construction on the terrestrial

ecosystem can generally be measured by examining the acreage involved.
These are:

Description Approximate
Acreage

Plant 400

Railroad spur 60

Access road 50

Pipeline 70

Intake structure 20

600

The major vegetational impact, that of Plant con struction , has
already occurred. Construction has removed some agricultural lands from

available use, and a small amount of oak-hickory forest has been removed.

I Aside from the rather permanent impacts resulting from the access
road, rail road spur, pipeline, and intake structure, future vegetational
impacts associated with the operation of the Plant may come from cooling
tower drift. Natural draft cooling towers have a visible plume under
certain meteorological conditions, but ground level fogging and icing
rarely occur because of the high level plume release (555 feet in the case
of the Callaway tower). Plume modeling studies for the Callaway Plant have

E shown that only six ground fogging conditions per year a- proj ected. No

ground icing instances are predicted.
Due to di ssolved solid s contained in the circulating water, the

,

dri ft from the cooling tower contributes to some degree to the normal
fallout of natural salt. The effects of salt drift can be divided into two
main categories: 1) effects due to the accumulation of salts in the soil,

I
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and 2) effects due to deposition of aerosol salts, either as particulates
or in solution, on the foliage of plants.

Vegetation similar to that occurring at the Callaway site has been
found to be generally tolerant of continuous low levels of salt deposition
and possibly of short-term exposure to higher concentrations during storms
(Wi sconsin Electric Company 1978). The effects of salt drift on plant

foliage are not completely understood. Quantification of foliar damage to
plants has not been dealt with in any depth in the literature, and most of
the available literature is qualitative. However, it is anticipated that

there would be little adverse effect of cool ing tower drift on soil
salinity or vegetation in the area. The only significant effect on the

site vegetation resulting from cooling tower operation would be shadowing
of direct sunlight by the plume itsel f. The problem of plume shadowing has

been investigated using analytical and numerical modeling techniques that
have predicted reductions of up to 20 minutes per day of sunshine .in the
imediate vicinity of cooling tower installations similar to the type to be
used at the Callaway site (Wi rcon sin Electric 1978). These shadowing
effects are similar to tho se expected from natural cloud fonnations;
therefore, plume shadowing effects on local agriculture and vegetation are
not expected to be significant.

3. 3 Avifauna

During the five sampling periods of the 1973 baseline study, an
avian automobile survey (method of Robbins and Van Vel zer 1967) was
conducted to determine the variety and relative abundance of bird species
on the Callaway Plant site and adj acent areas. The surwy al so was
designed to establish the relationship between bird activity and the
various habitat types found along the 19 mile autorobile survey route.

A modification of Pettingill's (1970) avian strip survey was used to
,

supplement the automobile survey. Two avian strip surveys were conducted
to determine the variety and relative abundance of bird species using
selected habitats on the site.

I
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The Emlen (1971) technique was used to evaluate bird populations on
I the Callaway site during the 1974-1975 preconstruction monitoring program.

Emlen transects were walked through the eight sampling stations designated

E for vegetation and wildlife studies. Each station was visited at least

twice during the spring and fall sampling periods.
One hundred and twenty-two species of birds were observed on the

Callaway Plant site during the terrestrial studies (Union Electric Company

1974b) . Bird data collected during the baseline studies and are presented
in Appendix I. The major bird habitats present on the site are hedgerows,
forests, old fields, and agricultural fields. Each of these habitat types

has a characteristic bird assemblage associated with it. Hedgerow

comunities are pre ferred by bobwhite, mourning dove, bl ue jay, common
crow, mockingbird, robin, eastern bluebird, and cardinal. Bird s commonly

associated with the site's woodlots are turkey, woodpeckers, brown

thrasher, blue jay, common crow, black-billed and yellow-billed cuckoos,
eastern wood pewee, yellow sha fted flicker, and various sparrows. Old

! field s on the site commonly support sparrows , red-winged blac kbird s,
starlings, eastern and western meadowlarks, and the dick cissel. Common

birds of the site's agricultural fields are mourning dove, robin, chimney
swi ft, swallows, and bobwhite.

"Impo rtant" wildli fe species are tho se species which have some

E comercial or recreational val ue for man , are hunted for sport, are

considered rare and/or endangered or a vital to the survival of other

"important" wildlife or are critical to the structure and function of the
ecosystem (Atomic Energy Commission Regulatory Guide 4.2,1973). Important

species found on the site are sumarized below.'

Game birds which use the site and nearby areas include wild turkey,
bobwhite, mourning dove, ring-necked duck, mallard duck, blue-winged teal,
woodduck, Canada goose, blue goose, snow goose, and woodcock. The site'

lacks food and general habitat for waterfowl and woodcock; hence, the
species are not considered important onsite game birds. Their preferred
habitats are found along the Missouri River. Bobwhite quail and mourning

doves are common on the site, while wild turkey occasionally occur.

i
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The ruffed grouse, a rare species in Missouri, was observed on the
site in November 1973. No threatened or endangered birds were observed on

the site, although bald eagles (a federally endangered species) and osprey
(a Missouri endangered species) have been sighted along the Missouri River
several miles from the Callaway Plant site (Union Electric Company, undated

a).
Construction of the Callaway Plant has resulted in the loss of

habitat for some spec.ies of birds and concomitant displacement of avifauna
to other areas. However, due to the diversity and quality of habitats

existing around the site, this impact is considered insignificant.
The greatest effect of Plant operation cn avifauna may result from

bird collisions with transmi ssion lines and the cooling tower. Major

periods of potential bird mortality would be expected to occur during peak
periods of nocturnal migration under unfavorable weather conditions,

although losses may occur at any time during the year. Studies have shown
that mo st bird losses coincide with overca st weather conditions, wind

shifts due to passing cold fronts, and precipitation and/or fog (Brewer and
Ellis 1958).

The mortality of bird s from a nuclear power plant with cooling

towers appears small compared to mortality due to other hazard s (e.g.
television towers, tall buildings) encountered during migration. Effects
of cooling towers on bird s have been ob served and recorded at the

Davis /Besse Nuclear Power Station near Port Cl inton , Ohio (Wi sconsin E
Electric 1978). At the Ohio site,157 birds were killed during the fall M

1972 and spring and fall 1973 seasons. At the Ohio site, it was reported

that ducks and gulls readily avoided the tower.

|
It is anticipated the highest potential period for bird mortalities

at the Cal l. sway site would occur during the spring and fall migration

periods, especially during periods of unfavorable weather conditions which
'

force birds to fly lower than 500 feet. These losses are not expected to
be appreciable when compared to the number of birds that die from other
hazard s during migration, there fore , no operational monitoring program
should be required.

I
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3.4 Herpetofauna

During the 1973 baseline study, emphibians and reptiles were sampled
using the Evening Automobile Survey, described in the preceeding section.
Species, activity, and number of individual s were recorded.

Herpetofauna were evaluated qualitatively during the preconstruction
monitoring program (1974-1975) by searching a variety of suitable habitats
in each of the eight sampiinq stations. Amphibians collected within the
sampling areas in spring were marked by toe clipping. Reptiles were
usually collected for voucher specimens. Turtles were marked with an
identification number and date on the plastron. During the fall surveys ,

herpetofauna were marked by clipping toes (in the case of lizards and
amphibians), subcaudals (for snakes) or by filing a notch in the marginal
scutes (for turtles).

I Thirty-five species of reptiles and amphibians were observed .on the
Callaway Plant site during the field studies (see Appendix J). No federal

or State of Missouri endangered herpetile species were ob served on the
site. Important reptilian species encountered were snapping turtle, three-
toed box turtle, and eastern garter snake. The amphibian species

considered comon are the American toad, gray treefrog, leopard frog, green
frog, and the bull frog. The bullfrog and snapping turtle are legal game in
Missouri and serve as a food source for hunters of those species.

Because no on site aquatic habitats were adversely impacted during

construction and no adverse operational effects will occur to herpetiles,

further monitoring of the reptile and amphibian populations of the site is

not warranted.

3. 5 Mammal s

During the 1973 summer baseline study, eight small mammal traplines
each having 15 stations at 15 meter intervals were permanently established.
Two small Sherman livetraps and one medium-sized live trap were deployed
per station along seven of the traplines. The eighth trapline was set in a
pasture and consisted or one rat snap-trap and two mouse snap-traps per

E
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station to minimize interference by cattle. Traplines were checked in the
morning for three consecutive days. All mamals collected were identified
to species, sexed, and measured.

Large mammal s were sampled by means of a 1.5 square mile rectangular
grid pattern of traps. Twenty-five 32 x 11 x 13 inch wire mesh traps were
set in summer; 34 were used during the spring and fall sampling period s.
Each individual captured was identified to species, sexed, tagged in both
ears with metal tags, weighed, measured and released.

Several evening automobile surveys were conducted for three evenings
beginning one hour before sunset on the first evening, at run set on the
second evening, and one hour after sunset on the third evening.

During the preconstruction monitoring program, rodents were censused
by the trap-and-recapture technique of Smith et al. (1972) and Smith and
Jorgensen (1974). Four three-acre trapping grid s were established in

forest habitats, and four in grassland habitats. Each grid consisted of
144 line traps. Captured animal s were identified to species, measured,
weighed, toe clipped and released. Computer-derived population estimates
were converted to density estimates and expressed as numbers per acre for
each species. An evening automobile survey was conducted as in the

baseline survey.

Twenty-four mammal ian species were observed on the Callaway site
during the ba sel ine and preoperational field studies ( Appendix K).
Important mammal s for sport and recreation include white-tailed deer, fox
and gray squirrels, coyote, and eastern cottontail. Mamals of economic
viue occurring on the site are raccoon, skunk, muskrat, opossum, fox and
long-tailed weasel. The long-tailed weasel is a rare species in Missouri;

however, the species is trapped for its pelt. Less than 50 per year are
I harvested for the entire state. No endangered mamals were observed.

Major impact s associated with construction and operation of the
*

nuclear plant have already occ urred, these being loss of habitat and

displacement of a few mammal s into adjacent areas. The surrounding area

can easily support these individuals. Operational impacts may result from
cooling tower noi se. There are several phases of wildlife response to

noi ses produced during plant operation. Some animal s may undergo an

28
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Initial fright reaction when the cooling tower is star' ed up. Theset

affected species may react by moving out of the areas inmediately adjacent
to the noi se source or by otherwi se altering their routine behavior

patterns. This initial period will be followed by an interval during which

these affected species will become habituated to the disturbance because of
the relatively constant intensity and quality of the noise generated by the
water cascading through the fill and falling into the cooling tower basin.
Habituation is the development of a tendency not to respond to a certain
stimulus that originally evoked some sort of response. Following the

..

period of habituation, the animal s are expected to resume their normal
behavior patterns. Consequently, the noise produced by the operation of
the Plant is not expected to have any permanent adverse effect on wildlife
of the area (Wisconsin Electric Company 1978).

E 3.6 Invertebrates
Invertebrates (insects, spiders, etc.) of the herbaceous stratum

were sampled in the permanent sampling stations by an aerial sweepnet with
a 38 cm diameter. The sampling technique consisted of making 50 sweeps
over a distance of 50 paces along three randomly placed transects within
each of four 2.5 acre sampling stations. Animal s (and pl ant fragments)

were transferred into Ziploc bags, frozen, and returned to the laboratory
for identification.

Taxa collected during 1975 incl uded the Araneida , Orthoptera,
I Thysanoptera , Homoptera , Hemiptera, Neuroptera , and Coleoptera. Almost all

trophic level s are represented by the various species sampled (see Appendix

L). No adverse effects are expected to result of Plant construction and
operation on insects and other invertebrates in the area.

.
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4.0 CONCLUSIONS

4.1 Aquatic Ecology

The various trophic levels of the aquatic ecosystem in the Missouri
River, and Logan and Mud Creeks in the vicinity of the Callaway Nuclear

Power Plant have been extensively surveyed through baseline, preconstruc-
tion, construction and preoperational monitoring programs from 1973 to the
present. The volume of data gathered thus far has provided a comprehensive
characterization of water quality, phytoplankton' and primary productivity,
zooplankton, benthic macroinvertebrates, vascular hydrophtes and fi sh .
Continued monitoring of these areas will provide little additional

information.
Thus far, no adverse effects of Plant construction or preoperational

activities have been detected in aquatic comunities. Monitoring programs

E have determined that water quality of the Missouri River, and Logan and Mud
Creeks is generally within Missouri water quality standards and varies with
river stage and surface runoff. The biota of the Missouri River is typical

of fast flowing, turbid streams having poor productivity, low diversity of

taxa, low densities of organisms, and virtually no vascular hydrophyte

g rowth. Logan and Mud Creeks differ considerably from the river, are more
productive but are not unique to the area.

Operation of the Callaway Nuclear Power Plant will probably have no
detectable adverse impact on the aquatic ecosystem of the Missouri River,
Logan or Mud Creeks due to the closed-cycle mode of operation and low

productivity of aquatic communities in the river. Missouri River water i

will be withdrawn at the rate of 87 cfs for two reactor units, which

represents only 0.11% of the average daily flow rate of 78,370 cfs near the
site and less than 1% of extreme low flows of 11,100 cfs. Further, blow-

down discharge to the Missouri River will average on!y 22 cfs, which will
quickly mix with the river. The blowdown water quality will comply with
the limitations stated in the NPDES permit.

In compliance with the NPDES pennit issued by the Missouri Depart-
ment of Natural Re sources, adul t and larval fi sh populations in the

Mi s souri River and Logan Creek will continue to be monitored. Following

30
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Plant startup, entrainment and impingement monitoring will be implemented
along with additional monitoring of Plant discharges as required. Beyond

these programs, continued monitoring of ambient water quality, phyto-
plankton, zooplankton and benthic macroinvertebrates would not detect any
measureable adverse effects of Plant operation, and it is requested that
these technical specification requirements not be included in the Callaway
Nuclear Plant operating license as they have been from numerous other
plants which have demonstrated no adverse ham to the aquatic community.

4.2 Terrestrial Ecology

The biota of the Callaway Plant site is not unique in the area

although two rare species (ruffed grouse and long-tailed weasel) and one
endangered species ( American elm) occur on the site. The site does not

provide critical habitat for these species. All are comon species in the

eastern United States and are only considered rare or endangered in

Missouri due to lack of suitable habitat or because they are at the edge of
their ranges.

Proj ect impacts have already occurred from the construction of the
nuclear facility. These impacts are mir.or and have resulted in loss of

habitat fo r species which could ea sil y relocate in adjacent areas.

Operational effects may result from the natural draft cooling towers.

Again these impacts are considered minimal and may result in an avoidance

| zone by mamals and herpetiles due to noise, migratory bird collisions with
| the cooling towers, and plume-induced shading and minor salt drift effects

on local vegetation.

The existing data base for the terrestrial ecosystem is sufficient
t to describe the biota. Plant operation will have only minimal impacts and

further monitoring is not necessary. Therefore , it is reque sted that

terrestrial monitoring requirements be deleted from the Callaway Nuclear
Plant operating license.
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UFile No. J.Juu callaway county nrur.s rermit no. MO-UU98001
Callaway Power Plant

<. - %

*

August 8, 1980

Union Electric Company
1901 Gratiot Street -

P.O. Bo:: 149
St. Louis, MO 63166g

LLI m

O] Dear Permittee:
,

E*
3[ Pursuant to the Federal Water Pollution Control Act, under the authority

9 granted to the State of Missouri and in compliance with the Missouri Clean
.O E Water Law, we have issued and are enclosing your National Pollutant Discharge
CO " Elimination System (NPDES) Permit to Discharge from your above-referenced
U N facility.Eo
__| E Please READ your Permit carefully: Your NPDES Permit to Discharge incl'udes

(2 standard and special conditions which must be followed to remain in compliance

y3 with the requirements of the Federal Water Pollution Control Act and the
Missouri Clean Water Law.g
Monitoring reports required by the special conditons must be submitted on.

h a periodic basis. Copics of the necessary/ report forms ars enclosed. IfZU you have any questions concerning these reports, please do not hesitate to
call this office or our regional office in your area.

3 This NPDES Permit is both your Federal discharge permit and your new State

E g 'D operating permit and replaces all previous State operating permits for this
'

facility. In all future correspondence regarding this facility, please refer

g to your NPDES Permit number, the facility name, and the file number listed
at the top of this page,

E }k *2
-

-- 3 I am sure that you appreciate the importance of eliminating pollution f rom

C9 our Nation's waters and will abide by the terms and conditions of the NPDES

E ( g*2 Permit. If you have any questions concerning this permit, please do not
hesitate to call this office or our Regional Office at P.O. Box 1368,Q O Jefferson City, Mo 65101, phone: (314) 751 2729.w

bi Yours truly,i

,//.?!4 | fi >g*k
'

3D &c. . ?. ;: : .y'''''

R ert H. Hentges ,.
Oco Chief of Permit Section

| . CD Water Quality Programo
! (D m

Ci. RHH/gt
c. ,

l Enclosure

CC: EPA - Permit Branch

|
Billing Dept. - Permit Branch

Jefferson City Eqi:nal Office

Joseph P. Teasdale Governor Division of Environmental Quality
Fred A. Lafser Director ~ James P. Odendahl Director

.

.

E . ---. . - . .. ....

- _ _ _ . . . ._ _. , _ _ __ . . _ _ _ . _ __
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M '* MISSOURI DEPARTMENT OF f Permit No. H0-0098001

NATURAL RESOURCES Applicant No. M0-0098001,

W MISSOURI CLEAN WATER COMMISSION
AUTHORIZATION TO DISCHARCE UNDER THE

E .

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

In compliance with the Federal Water Pollution Control Act, Public Law
92-500, 92nd Congress, (Hereinafter, the Act) as amended, and the Missouri
Clean Water Law, (Chapter 204 R.S. Mo. Cum. Supp. 1973, hereinafter, the Law), -

Owner: Union Electric Company

Owner's Address: 1901 Gratiot Street, P.O. Box 149, St. Louis, Missouri 63166

Facility Name: Callaway Power Plant

Facility Address: Reform, Missouri 65077

Legal Description: River Mile 115.4, Callaway County

Receiving Stream & Basin: Missouri River - Missouri River Basin
5 f .

is authorized to discharge from the f acility described herein, in ace'ordance
with effluent limitations and monitoring requirements as set forth herein:

FACILITY DESCRIPTION

Units one and two of the Callaway Power Plant locaced in the NEk, Sec. 14,
T46N, R8W, Callaway County, Missouri. The wastewater effluents will enter '

the Missouri diver at River Mile 115.4. The maximum daily combined flow
from the following outfalls will be 15,80.2,273 gal per day.
#001 - Radwaste treatment system (.028473 mgd) - leakage from coolant system,

steam generator leakage, vastes from the laundry of clothing worn in

I contaminated areas, hot shower drains, floor drains in the containment,
auxiliary and Radwaste buildings, and generator blowdown are processed
in the liquid radwaste treatment system prior to re-use or discharge.
The treatment system has strainers, filters, heat exchangers, carbon

E filtration, demineralization, waste evaporation to separate water
fram impurities, reverse osmosis, and waste monitor tanks. All

processing in the Liquid Radwaste Processing System is done on a
E After monitoring for radioactive content, release ratesbatch basis.

controlled administratively to insure the "as low as practicable"att
radioactive discharge criteria are met. (continued on page 2)

This permit shall become effective on August 8, 1980 , unless appealed in
accordance with Section 204.051.6 of the Law.

August 7, 1985.
This OtrMtgdggipa. tion to discharge shall expire at midnight,

thi "'h5hI' f August, 1980.I'DatedA s b

e:r, o~. ~

MW k' (4 bt'

Fred A. Lafser, Director"

E
Department of Natural Re rces

Permit Administrator for 'tissouri Clean Water Commission ,

5 .

A-2
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*

FACILITY DESCRll'T10N (continued) Page 2 of l,*
,.

I " *i# Permit No. M0-0098001.

#D02 - Cooling tower blowdown (13.471 mgd)*

.

#003 - Water treatment plant sledge (.4608 mgd)

#004 - Demineralizer system wastes (.267 mgd)

#005 - Oil separator discharge (.144 mgd)

#006 - Circulating and Service Water Pumphouses oil separator and neutralization
sump (.144 mgd) *

.

#007 - Two 20,000 gpd Clow Acr-0-Flow Model S-200-55-5 extended aeration treat-
ment units preceded by a 25,000 gallon aerated surge tank. (.0342 mgd)

,

#008 - Chemical Water Treatment Unit (.00! mgd)

#009 - Intake structure sump (.216 mgd)

4

'

E,

R

E.

E

E

E
.

m.

O

i
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Page 3 of 8
. ' . 4W M p Permit No. MO-0098001

,

A. . EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

The permittee is authorized to discharge from outfall(s) with serial number (s) as
specified in the application for this permit. The effluent limitations shall become

Such discharges shall be controlled, limited,

E
effective on the dates specified herein.
and monitored by the permittee as specified below:

.

EFFLUENT LIMITATIONS MONITORING REQUIREMENTS

'

Interim Interim Final
*

Limitations Limitations Limitations

Issuance
Effcctive Date :
Outfall Number and mg/l Measurement Sample

Effluent Parameter (s) (1bs/dav) Frequency Type'

E Outfall #001 - Radwat te System

*** when discharge 24 hr. tota
EFlow-m/ Day (MCD) occurs

E
*tal Suspended Solic

,

when discitarge grab

To s

Monthly Average 30 (7.1) when discharge grab
~ oCCursf

** Daily Maximum 45(10'.7)
occurs

Oil and Grease
* Monthly Average 15 (3.6) when discharge grab

,

occurs

** Daily tbximum 20 (4.7) when discharge grab
occurs

to be averaged) 6.0 - 9.0 when discharge grab| E pil - Units (Not , occurs' W
Outfall #002 - Coolir ; Tower Blowdown

3 *** continuous 24 hr.Flow-m / Day (MCD) ,

recorder
MS

*** onec/ week grabTotal Suspended Solids
_

*** once/ week grab
olved 4qlids

| Oil and Grease
* Monthly Average 15 (1685) once/ week grab

'

** Daily Maximum 20 (2247) once/ week grab,

I'DissolvedCopp,erMio'nIliipv~e5ge 1.0 (112) once/ month grab
j

** Daily Maximum 1.5 (169) once/ month grab

Dissolved Nickel
" Month-ly Avurage 1.0 (112) once/ month grab

** Daily Maximum 1.5 (169) once/ month grab

-
.

Free Available Chlori ae
* Monthly Average 0.2 (22) once/ week grab

0.5 (56) enn / week grab
** Daily Maximum

F( C) 95 F(35 C) continuous 24 hr.
ITemperature- recorder

.

_ _
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Page 4 of 8 gy-
/ Permit No. MO-0098001 W-

/
' _A . EFFI,UENT LIMITATIONS AND MONITORING REQUIREMENTS -

The permittee is authorized to discharge from outfall(s) with serial number (s) as
specified in the application for this permit. The effluent limitations shall become
effective on the dates specified herein. Such discharges shall be controlled, limited,
and monitored by the permittee as specified below:

.

EFFLUENT LIMITATIONS MONITORING REQUIREMENTS ,

Interim Interim Final
'

Limitations Limitations Limitations

ssuance
Effective Date ,

Outfall Number and mg/l Measurement Sample
Effluent Parameter (s) (1bs/ day) Frequency Type

Outfall #002 - contir ued

pil - Units 6 0 - 9.0 continuous 24 hour
(Not to be averagec ) recorder

Outfall #003 - Water Treatment Plant j . ,

3Flow-m / Day (MCD) *** once/wdbk instantant

Total Suspended Solids
* Monthly overage 30 (115) once/ month grab

** Daily Maxiicum 100 (384) once/ month grab.

Oil 6 Grease
* Monthly Average 15 ( 58) once/ month grab

** bally Fbximum - 20 ( 77) once/ month grab

pH - Units 6.0 - 9.0 once/ month grab |(Not to be averaged)

Outfall #004 - Demineralizer Syst 2m

Flow-m / Day (MGD) *** once/ week instantaneou 4

Total Suspended Solid s
!

* Monthly Average 30 (67) once/ month Orab** Daily Maximum 100 (223) once/ month grab

E;1011 6 Grease
|

* Monthly Average 15 ( 33) once/ month grab i
** Daily Maximum 20 ( 45) .once/ month grab

I
.

A-5
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E. l' Page 5 of 8
* Permit No...

MO-0098001

*A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

The permittee is authorized to discharge from outfall(s) with serial number (s) as
specified in the application for this permit. The effluent limitations shall become
effective on the dates specified herein. Such discharges shall be controlled, limited,
and monitored by the permittee as specified below:

EFFLUENT LIMITATIONS MONITORING REQUIREMENTS

'

Interim Interim Final
Limitations Limitations Limitations

*

Effective Date Issuance-'

""Outfall Number and mg/l Measurement Sample
_ Effluent Parameter (s) (1bs/ day) Frequency Type

goutfall #004 - contir ucd)
! '

pil - Units (Not to bc averaged) 6.0 - 9.0 once/ month grab

outfall #005 - Oil Sc parator

| Flow-m / Day (MGD) *** once/ week instantanco:

STotal Suspended Solic .
s

* Monthly Average 30 (36) f once/ month grab
i ** Daily Maximum 100 (120)~ once/ month grab
|
t Oil and Grease

* Monthly Average 15 (18) once/ month grab
** Daily Maximum 20 (24) once/ month grab

pli - Units (Not to bc averaged) 6.0 - 9.0 once/ month . grab

Outfall #006 - Circul ating and Sc evice Water

*** once/ week instantaneoFlow-m / Day (MGD)
,

Total Suspended Solid s
* Monthly Average 30 (36) once/ month grab

** Daily Maximum 100 (120) once/ month grab

011 and Grease
* Monthly Average 15 (18) once/ month grab

| ** Daily Maximum 20 (24) once/ month grab

pH - Units (Not to bc averaged) 6.0 - 9.0 once/ month grab

outfall #007 - Sanito ry Waste

Flow-m / Day (MCD) *** once/ week 24 hr. tota

E*iochemicalOxygenDc
B mand

5* Monthly Average 30 (8.6) once/ month comp.****
* Daily Maximum 45 (13) once/ month comp.****

RTotalSuspendedSolii
s

* Monthly Average 30 (8.6) once/ month comp.****
** Daily Maximum 45 (13) once/ month comp.****

IOutfall f.'008 - Chemic
,

pH - Units (Not to bc averaged) 6.0 - 9.0 once/ month grab

al Water Trcatment Unit
- Flow-m / Day (MGD) *** once/ month ins tan t ar.co t

Total Suspended Solids
* Monthly Average 30 (1.0) once/ month grab

** Daily Maximum 100 (3.3) once/ month grab

-

_--
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-

Permit No. HO-0098001

EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS '

.

The permittee is authorized to discharge from outfall(s) with serial number (s) as
specified in the application for this permit. The effluent limitations shall become '

effective on the dates specified herein. Such discharges shall be controlled, limited,
and monitored by the permittee as specified below:

EFFLUEST LIMITATIONS MONITORING REQUIREMENTS
,

Interim Interim Final -

Limitations Limitations Limitations

ffective Date
* ~

Issuance

Efall Number and mg/l Measurement Sample
ffluent Pa rame ter(s) (lbs/ day) Frequency Type

tfall #008 - continucc

1 and Grease
cMonthly Average .15 (0.5) once/ month grab
* Daily Maximum 20 (0.67) once/ month grab

- Units (Not to be overaged) 6.0 - 9.0 once/ month grab

tfall #009 - Intake Structure Sump .
/

*** once/ week 24 hr. totalow-m / Day (MCD)

tal Suspended Solids
AMonthly Average 30 (54) onec/ week ~ grab

,

* Daily Maximum 100 (180) once/ week grab

1 and Crease
* Monthly Average 15 (27) once/ week grab
* Daily Maximum 20 (36) once/ week grab

- Units (Not to be averaged) 6.0 - 9.0 once/ week grab

Monthly Average: the total mass o:: concentration of all daily discharges sampled during
a calendar month div:.ded by the nunber of daily discharges sanpled or measured during that mo
Daily Maximum: an effluent limitation that specifies the tonal mass or average concentration
of pollutants that nay be dischar;;ed in a calendar day.

* Monitoring requirenent only.
** Composite shall censist of a minimum of 4 grah samples in a 24 hour period with a minimum

of 2 hours between each grab sangle.

E

E

$
onitoring reports shall be submitted quarterly ; the first report is due 1/28/81.
here shall be no discharge of floating solids or visible foam in other than trace amounts.

STANDARD CONDITIONS.

In addition to specified conditions stated herein, this permit is subject to the attached
Part I standard condicions dated October 1,1975 , and hereby incorporated
as though fully set forth herein. .

StilEDULE OF COMPLIAbCE Not applicable.

-. - -
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5'/,2,* Permit No. M0-0098001

,

,

./ * , e
*

,

D. SPECIAL CONDITIONS

In issuing this permit, the Missouri Clean Water Commission has not determined whether
or not the radioactive discharges from this plant will affect waters of the state.

IanydischargesoftheseconstituentswillbeundertheNRC'sregulation.Radioactive discharges are the responsibility of the Nuclear Regulatory Commission, and

5 E. OTHER REOUIREMENTS

1. Discharge Limitations - There shall be no discharge of polychlorinated biphenyl compounds'.

2. Intake Structure (s)

Within 90 days of the receipt of the permit the permittee shall submit to the Department

5 for review, modification and approval the design for an intake monitoring program to
document the effects of the plant intake structures on the various species and life
stages of fish. Sampling shall be performed weekly (unless the permittee justifies
an alternative schedule to the satisfaction of the Department) on random days and

5 shall include the number, size, weight and species of fish trapped by the present
intake structure. An assessment shall also be made of other nekton which may be
entrained in the water used for cooling. The sampling program must be conducted in a mannt

I to evaluate diel and seasonal fluctuations. The program shall also include stream flow,
cooling water flow, source and discharge water temperature and screen / operation
schedule.

The monitoring program shall be implemented within 90 days after approval of the
monitoring program. Monthly monitoring reports shall be submitted.

Within 18 months after plan approval the permittee shall submit a final report
to the Department. Development of the report shall be guided by the " Development
Document for Best Technology Available for minimizing Adverse Environmental Impact
of Cooling Water Intake Structures" as propos,ed by EPA.

This report shall be evaluated with regard to Section 316(b) of the Act. As a

; | result of this evaluation, the Department may modify the permit to establish
! m an implementation schedule to ensure compliance with Section 316(b) of the Act.

3. Pesticides

Any pesticide discharge from any point source shall comply with the requirements
- of the Federal Insecticide, Fungicide, and Rodenticide Act, as amended (7 U.S.C.

| 136 et. seq.) and the use of such pesticides shall be in a manner consistent with
I = its label.

E4.
This permit shall be modified, or alternatively, revoked and reissued, to comply
with.any applicable effluent standard or limitation issued or approved under sections
301(b) (2) (C), and (D), 304(b)(2), and 307(a)(2) of the Clean Water Act, if the
effluent standard or limitation so issued or approved:

E,

1. Contains different conditions or is otherwise more stringent than any effluent
limitation in the permit; or

2. Controls any pollutant not limited in the permit.
'

The permit as modified or reissued under this paragraph shall also contain any
other requirements of the Act then applicable.

E A-8
.
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..4' Fermit No. M0-0098001-

.f*
'5 .' T e permittee shall conduct the following radiological monitoring:

Liquid Radwaste discharge, surface water and drinking water supply:a.

Location Frequency Sample Type

I Radwaste building discharge daily continuous
II Drinking water supply, Portland, Mo. once/ month grab

- III Upstream of discharge line once/ month grab -

' ' IV Downstream of discharge line once/ month grab
V Western border of St. Louis County once/ month grab

Samples are to be analyzed for gross alpha, gross beta and tritium and
gamma - scanned for significant radionaclitides.

b. Groundwater - monthly sampling of the groundwater from all test wells established
for NRC permit requirements, or any other test wells established by Union Electric
for monitoring groundwater in the area. At a minimum these shall include the
three test wells identified in Figure 6.1-14 of the Environmental Report Volume 1
Callaway Plant Units 1 and 2 dated 30 May, 1974.

Grab samples are to be analyzed for gross alpha, gross beta, and tritium and gamma
scanned for significant radionuclitides.

'

-
.

.

j c. Aquatic biota - monthly sampling of the edible flesh of the five most important/
abundant species of fish. Samples shall be taken from at Icast the locations

~

specified in III, IV, and V of 5.a. (listed above), Other Requirements. Samples

are to be analyzed for gross alpha and gross beta and gamma - scanned for signifi- E
cant radionuclitides. g

#d. Bottom Sediment - monthly samples of bottom sediment from at least the locations
'

specified in III, IV, and V of 5.a.. 0ther Requirements. Samples are to be analyze
for gross alpha, gross beta, Strontium 90 and Cesium 137. Also, gamma spectroscopy
is to be performed on these samples.

e. All radionuclitide monitoring data perforned as required above shall be reported
in the Discharge Monitoring Report (DMRs) submitted quarterly. The data collected
shall be available for inspection during normal working hours. The submission
shall include the exact time and location of sample collections, as well as, any*

other reporting requirements listed in the Standard Conditions attached to this
permit.

.

B.

B

i
.
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APPENDIX B

Phytoplankton/ Primary Production
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REF. ENV. BASELINE INVENT -Akd[Al.SbNARYCALLAWAYPLANT
PHYTOPLANKTON COLLECTED FROM THE MISSOURI RIVER AND LOGAN CREEK IN'

JULY (J), SEPTEMBER (S),AND DECEMBER (D),1973, AND FEBRUARY (F),1974
!

~

Division Occurrence in Occurrence In
,

Class Missouri River Logan Creek
J S D FScientific Name J S D F -

,
.

Chlorophyta
, , , '

Chlorophyceae
'

Actinastrum'bantzschii x x x x

! Ankistrodesmus falcatus x x x x
x xAnkistrodesmus ,spp.

Characium sp. x x x
Chlamydomonas'sp. x x x x

;

; ?' Cladophora pacta x
Closteridium sp. x' ~

Closteriopsis sp. x x
Closterium gracilis'

x . ,N xClosterium setaceum
x xClosterium spp. x x gx

; Cosmarium sp. x

| Crucigenia crucifera "x
Crucigenia tetrapedia x x'

Crucigenia sp. x x
Elakatothrix gelatinosa x x
Golenkinia radiata x
Kirchneriella sp. x
Micractinium pusillum x .

*Microspora floccosa x _

Oocystis sp. x ,,

Pediastrum boryanum x x'

Pediastrum duplex x x x x x

Pediastrum integrum x

Sheet 1
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TABLE 2.3.2-1(Continued),

! REF. ENV. BASELINE INVENTORY - ANNUAL SufEARY CALLAWAY PLANT

-
e

! Division Occurrence.in Occurrence in
| Class Missouri River Logan Creek

Scientific Name J S D F J S D F

i Pediastrum simplex x x x
Pediastrum spp. x x x x x .

Scenedesmus acuminatus x x x
Scenedesmus anomalus x'

! Scenedesmus bijuga x
Scenedesmus dimorphus x x
Scenedesmus quadricauda x x x x

<? Scenedesmus spp. x x x x x.
" Spirogyra sp. x x x,

Staurastrum paradoxum x x
.,

! Staurastrum pentacerum x -

| Tetradesmus sp. x -

.,\Tetrastrum staurogeniaeforme x
Treubaria setigerum x

,

; Ulothrix cylindricum x x --
x/j Ulothrix sp. x x

j Volvox sp. x

Chrysophyta
Bacillariophyceae

,_

; Achnanthes sp. x. x
; Amphora ovalis x x x x.

Amphora sp. x x,

Anomoeoneis sp. x x-

Asterionella formosa x x x x x 'x
I Calonei-s sp. x

i
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TABLE 2. 3. 2-1 (Continued)
REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT'

,

'

i

| Division Occurrence in Occurrence in
Class Missouri River Logan Creek

Scientific Name J S D f J S D F
' *

Cocconeis placentula x
Cocconeis sp. x x x x x x

'
Cyclotella spp. x x x x x x
Cymbella spp. x x x x x x x

| Diatoma hiemale x x
,

Diatoma vulgare x x
Eunctia maior x

,?' Eunctia praerupta x
Eunctia sp. x x xw

; Fragilaria brevistriata x
i - - Fragilaria capucina x x

Fragilaria construens x '' x x x
; Fragilaria crotonensis x x x x x

Fragilaria intermedia x x x4

: - Fragilaria sp. x x x
Gomphonema acuminatum x x--

| Gomphonema angustatum x
Gomphonema constrictum x x4

Gomphonema olivaceum x x x x
Gomphonema sp. x x

i Gyrosigma sp. x x '*s x x x x
Mastogloia braunii x;

' Melosira granulata x x x x.
Melosira varians x x x,

"

Melosira sp. x x x x x x
i Meridion circulare x x
I Navicula exigua x x x

!
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TABLE 2. 3. 2-1(Continued)
! REF. ENV. BASELINE INVENTeRY - ANNUAL SUr41ARY CALLAWAY PLANT

.

Division Occurrence in Occurrence in*

1

; Class 'Missourf River Logan Creek
Scientific.Name J S D F J S D F'

Navicula pupula x x x
i Navicula rhynchocephala x x x

Navicula sp. x x x x x. x x'

{ Nitzschia acicularis x x x x x x
Nitzschia filiformis x xa

'

Nitzschia hungarica x
Nitzschia linearis x
Nitzschia lorenziar x x x,,

;a Nitzschia parvula x
; Nitzschia sigmoidea x x x x
| Nitzschia spp. x x x x x x x

Pinnularia sp. x x x'

! Rhoicosphenia curvata x %x x x
Stauroneis anceps x!

Stauroneis phoenicenteron x
Stauroneis sp. x
Stephanodiscus spp. x x x
Surirella angustata x x

,

i Surirella ovata x x x x
Surirella sp. x

: Synedra actinastroides x, '

i Synedra acus x x x -

Synedra ulna x x x x x x x
'

.,

Synedra sp. x x x x x x
: Tabellaria fenestrata x x x x x x x
' Tabellaria flocculosa x x x

| Tabellaria sp. x x
!

0
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TABLE 2.3,2-1(Continued)*

REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT

\

.

Division Occurrence in Occurrence in

Class Missouri River Logan Creek
'

Scientific Name J S D F J S D F

: Coscinodiscaceae-Unid. spp. x x

! Naviculaceae-Unid. spp. x x

! Centrales-Unid. spp. x x .

Pennales-Unid. spp. x x x x x x
,

'

Chrysophyceae
i Chrysemoeba sp. .x

x|7 Dinobryon sertularia
Dinobryon sp. x*

|
*

i

Xanthophyceae
sCharaciopsis sp. x ,g

Tribonema sp.. x x

| Cyanophyta ' '

Myxophyceae ,-

/Anabaena sp. x x

Aphanizomenon flos-aquae x x x
'

*

Chroococcus sp. x x

Dactylococcopsis smithii x
: Glaucocystis sp. x

j Gloeotrichia echinulata x N

Gomphosphaeria lacustris x X' .

,
Lyngbya contorta x* ,

1 Merismopedia sp. x x

1

i
*
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TABLE 2. 3. 2-1 (Continued)
RFF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT

.

Division Occurrence in Occurrence in
Class Missouri River Logan Creek

Scientific Name J S D F J S D F

Microcystis aerugino,sa x
Microcystis sp. x
Oscillatoria sp. x x x
Spirulina sp. x x x x x x

,

Euglenophyta
Euglenophyceae, .

jn
'

Euglena spirogyra x
,

''

,

Euglena sp. x x x-

,

Phacus sp. x x x "x 'I x -

Trachelomonas sp. x x . . . x x x
''N, ,,

Pyrrhophyta
.s \

,

Dinophyceae
Ceratium'hirundinella x x
Glenodinium sp. x x -- x

O

s

t

e

I
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I TABLE 2.3.2-2
1 REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT

-

1
~ WILCOXAN'S TEST VALUES FOR DIFFERENCES BETWEEN SAMPLING DATES,

IN OCCURRENCE OF GREEN ALGAE, BLUE-GREEN ALGAE, DIATOMS,
AND TOTAL PilYTOPLANKTON PER LITER

.

green algae / liter blue-green algae / liter diatoms / liter phytoplankton/ liter
Smallest Smallest Smallest Smallest

Months Compared Rank Significance" Rank Significance Rank Significance Rank Significance

7/73 & 9/73 32 ns 29 ns 24 * 34 ns

7/73 & 12/73 21 ** 25.5 * 21 ** 38 ns

7/73 & 2/74 21 ** 21 ** 25 * 31 ns7
N 9/73 & 12/73 21 ** 37.5 ns 33 ns 31 ns

9/73 & 2/74 21 ** 21 ** 37 ns 25 *

12/73 & 2/74 27.5 ns 21 ** 29 ns 26 *

.

a '

ns = nonsignificant, p > C.025

*=p 1 0.025
**=p I 0.005

..,
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TABLE 2.3.2-4 e
REF. ENV. BASELINE INVENTORY - ANNUAL SUtEARY CALLAWAY PLANT

AVERAGE DENSITIES (CELLS PER LITER) OF PIIYTOPIANKTON COLLECTED IN LOGAN CREEK
,

] IN JULY, SEPTEMBER, AND DECEMBER,1973, AND FOBRUARY,1974
|

| Station D Station ES mpling ~~

Periods Greens Diatoms Blue-greens Others Total _ Creens Diatoms Blue-greens Others Total
,

i cn
j g July 1973 69,000 54,000 513,000 0 636,000 15,000 1,100,000 0 0 1,115,000

) September 1973 281 1,427 3.5 70 1,718.5 402 9,507.5 0 312.5 10,222
1

! December 1973 6 31 0 5 42 6 566.5 7.5 15 595g
! February 1974 1 65 0.5 4.5 71 2 208 1 1 212
i

| '

/
i -
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TABLE 2. 3. 2- 1
| REF. PRECONSTRUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974

DENSITIES (cells / liter) OF PHYTOPLANKTON COLLECTED IN THE
MISSOURI RIVER AND LOGAN CREEK,

JUNE 1974,

Logan Creek
Organism Missouri River Stations Stations

H-1 H-2 C-1 C-2 D, E,
1

|
'

Green
.

Coccoid 3,266 6,532 + 1,633 +
| Filamentous + + + 1,633 + +

Flagellated + + + + + +

i Other 9,798 14,697 6,532 14,697 3,266 9,798

Euglenoid i i + 1,633 + +,

i

7 Diatoms '

2

!O Centric 4,899 9,798 8,165 3,266 3,266 6,532
! Pennate 71,852 73,540 52,311 65,320 39,192 50,623
i

Blue-green ''S
Coccoid + + + .,% + + +,

Filamentous 1,633 3,266 3,266 3,266 4,899

! Total 91,448 101,301 76,806 89,815 52,256 66,953

1

1
.,

*

|
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TABLE 2.3.2-2 ,

. ,

DENSITIES (CELLS / LITER) OF PHYTOPLANKTON COLLECTED IN TIIE MISSOURI RIVER
AND LOCAN CREEK, SEPTEMBER 1974

Missouri River Stations Logan Creek Stations
Organism A-2 B-2 !!-2 C-1 C-2 D E

Green
Coccoid 163,300 163,300 163,300 326,600 163,300 + +

Filamentous + + + + + + +

Flagellated + + + 163,300 + + +

Other 2,122,900 2,776,100 1,796,300 653,200 1,632,900 979,800 + *

Euglenoid + 163,300 + + + + +

Diatoms
Centric 5,388,900 6,042,100 6,205,400 3,919,200 5,551,200 489,900 163,300

Pennate 2,449,500 3,102,700 3,592,600 1,633,000 5,552,200 2,122,900 3,592,600

Blue-green '

Coccoid + + + + + + +g

Filamentous 1,143,100 489,900 + 816,500 653,200 163,300 326,500

Dinoflagellate + + + + 326,600 + +

TOTAL 11,267,700 12,737,400 11,757,600 7,511,800 13,879,400 3,755,900 4,082,400

',.
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TABLE 2.'3.3-1
REF. PRECONSTRUCTION MONITORING - TWO YEAR SUfEARY CALLAWAY PLANT 1974-1975

DENSITIES (cells / liter) OF PHYTOPLANKTON COLLECTED IN THE
MISSOURI RIVER AND IDGAN CREEK,

8 FEBRUARY 1975

Mirsouri River Stations Logan Creek Stations
Organism A-2 B-2 H-2 C-1 C-2 D E E-2

GREEN

Coccoid - - - - - _ _ _

Filamentous - _ _ _ _ _ _ _

Flagellated - - - - - . _ _

Other 537,000 358,000 - - 179,000 - _ _

EUGLENOID - - - - - . _ _

DIATOM
Centric 537,000 179,000 895,000 179,000 179,000 179,000 179,000 -

*to Pennate 4,833,000 4,654,000 4,117,000 1,611,000 1,969,000 179,000 537,000 179,000

$ BLUE-GREEN

Coccoid - - - - - _ _ _

Filamentous 895,000 537,000 537,000 - '

Colonial - - - -

'y 537,000 358,000 358,000 -

- - - -

DESMID - - - - - - - -

TOTAL 6,802,000 5,728,000 5,549,000 1,790,000 2,864,000 716,000 1,074,000 179,000

.,

-

o
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TABLE 2.3.3-2

DENSITIES (cells / liter) OF PHYTOPLANK' ION COLLECTED IN THE,

MISSOUR RIVER AND LOGAN CREEK,
2 JUNE 1975

|

Missouri River Stations Logan Creek Stations
Organism A-2 B-2 H-2 C-1 C-2

- .E E-2D

| GREEN

Coccoid - - - NS - 104,272 - NS
i

j Filamentous - - - US - - 32,928 NS

] Flagellated - - - NS - - - NS
! Other 25,720 36,008 56,580 NS 82,304 91,924 2,058 NS

f EUGLENOID 15,432 10,288 - NS - 9,604 - NS

DIATOM
Centric 288,064 226,336 324,072 NS 262,344 54,880 12,38 NS

]
Pennate 313,784 519,544 411,520 NS 334,360 48,020 376,614 NS

'

BLUE-GREEN

! Coccoid - - - NS - - -

NSm
j i Filamentous 15,432 15,432 15,432 NS 20,576 5,488 - NS

* Colonial 66,872 66,872 56,584 NS 25,720 12,348 NS-

DESMID - - -

NS .
5,488 - NS

-

;

TOTAL 725,304 874,480 864,192 - 725,304 332,024 423,948 -
4

|

!

"Not sampled.
!

-|

,
-

! #

I

I

|

|
,

! -

:
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REF. PRECONSTRUCTION MONITORING - TWO YE K4hRiCALLAWAYPLANT 1974-1975
DENSITIES (cells / liter) OF PHYTOPLANKTON COLLECTED IN THE

MISSOURI RIVER AND LOGAN CREEK,
10 SEPTEMBER 1975

Missouri River Stations Logan Creek Stations
Organism A-2 B-2 H-2 C-1 C-2 D _E. E-2

-.

GREEN

l Coccoid - - - - - 7,332 - -

Filamentous - - - - - - 10,2623 -

Flagellated - - 3,666 40,326 - 1,466- -

Other 14,664 32,904 40,326 7,332 36,660 40,326 27,854 13,194

EUGLENOID 3,666 30,998 14,664 10,998 146,640 30,786 ' 29,008-

DIATOMS

Centric 29,328 36,660 32,994 36,660 62,322 54,990 16,126 55,776,

'y Pennate 131,976 135,642 84,318 102,648 106,332 40,326 65,970 54,242

$ BLUE-GREEN

Coccoid - - - - - - - -
,

j Filamentous 73,320 14,664 65,988 3,666 .h 54,990 10,998 21,990 5,864
Colonial - - - - - 7,332 -;

I DESMIDS - - - - - - - -

,
.

! OTHERS - - - - 7,332 21,996 23,456 174,454

TCYTAL 249,288 223,536 238,290 164,970 278,634 370,266 196,444 334,004

.

4 4.

J

!

1
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TABLE 2.3.3-4
,!
; . GENERA DIVERSITY AND PALMER RATING FOR PIIY'IOPLANKTON COLLECTED FROM TIIE
| MISSOURI RIVER AND LOGAN CREEK, 1974 AND 1975
:

}

Stations
_A-2 B-2 11 - 1 11- 2 C-1 C-2 D E E-2<

! Date PI" DI" PI DI PI DI PI DI PI DI -PI DI PI DI PI DI PI DI
i

June
,

I 1974 - - - - 3 2.3 3 2.5 0 2.5 3 2.5 0 2.1 0 1.8 - -

1

I
i September
i 1974 20 3.0 22 3.0 - - 13 3.0 18 2.7 20 3.6 19 3.0 13 2.4 - -

i February
1975 16 2.3 17 1.7 - - 6 1.8 6 2.2 16 2.5 5 1.5 9 1.9 3 0.0

i

June
'

1975 0 2.7 6 2.9 - - 3 3.0 - - 7 3.1 4 3.1 3 2.6 - -

co
1 September!

! "' 1975 5 3.2 0 3.6 - - 5 -3.7 0 3.5 0 3.6 2 3.7 0 3.8 0 3.1
I

] Average 10 2.8 11 2.8 3 2.3 6 2.8 6 2.7 9 3.1 6 2.7 5 2.5 2 1.6
I

'N
,

#
PI = Palmer Index.

DI = Diversity Index. !4

1 l

;

i
s .

! o
i

1 .

I
1
'

i
i

<

l
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Table 1 Total phytoplankton densitics (D), number of taxa (N), diversity (H) and evenness (J) from the Missouri,,

; River. Lc.gan Creek and Mud Creek from June 17 to August 2G,1980. Phytoplankton densities are expressed inj j; units /nl.
:

j; Location
. June 17 a 19 July 22 August 20

D N H J D N H J 0 N H J
ji

t<
', Missouri River s

!. A2 1,577 25 3.64 0.91 9,519 40 4.31 0.91 4,519 32 4.00 0.94;8
j B2 2,775 20 2.96 0.80 11,301 40 3.90 0.82 2,771 28 3.71 0.91

,' C1 1,635 22 3.58 0.89 10,763 42 4.26 0.86 3,072 25 . 3.71 0.90
' y C2 2,095 23 3.48 0.68 9,287 48 4.53 0.89' 2,557 24 3.76 0.91
i $ H1 1,270 28 3.77 0.92 11,148 45 4.29 0.83 2,626 26 3.25 0.81

H2 2,110 32 3.89 0.87 9,672 50 4.55 0.874 3,365 22 3.45 0.91
Maan 1,910 25 3.55 0.88 10,282 44 4.31 0.87 3,152 26 3.65 0.90

i

Legan Creek

D 31,418 30 4.07 0.87 29,849 39 3.71 0.80 59,053 42 3.95 0.79
El 16,635 33 2.87 0.65 9,420 31 3.98 0.88 11,446 26 3.84 0.92

I Maan 24,026 32 3.47 0.76 19,634 35 3.84 0.84 35,250 34 3.90 0.86

! Mud Creek -
* ' ' '

E2 9,061 34 3.41 0.74 18.110 34 3.90- 0.87 18,375 47 4.17 0.89 .
e

REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980,

)
'

.

I 1
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REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980.

Table 2
- ;f Total phytoplankton abundance and percent composition of the major algae Jivisions in the Missouri River (A2, 82, C1, C2, H1 and H2). Lc52:

Creck (D and EI) and Mud Creek (E2) necr the Callaway Nuclear Plant from June 17 through August 20, 1930.
;|
i. Total Chrysophyta

Phytcalankton
Sempling Date Station (units /.nl) % Pennales % Centrales Total % Crysophycece % Chlorophyta % Euglenophyta % Cryptcpbyta

L 17 June 1980 A2 1,577 3.8 39.9 43.7 1.7 28.7 23.9 0.0
i| B2 2,775 13.3 20.5 33.8 0.0 28.1 37.0 0.0

| Cl 1.635 0.0 34.9 34.9 0.0 27.0 32.9' O.0

$f C2 2,095 23.6 18.2 41.9 2.3 20.8 21.3 7.7
H1 1,270 24.9 27.5 52.4 2.6 21.2 17.1 4.0]j .

:, H2 2,110 35.3 31.7 67.0 0.0 17.6 9.4 3.5
.

co
''

.L19 June 1930 D 31,418 0.3 8.1 8.4 33.6 39.6 5.9 7.9
El 16.635 4.5 50.9 55.4 6.1 14.6' 5.6 14.1

'

. Mud Creek E2 9,001 3.3 29.5 32.8 3.7 41.9 4.6 12.4
Missouri River Mean 1,910 16.8 28.8 45.6 1.1 23.9 23.6 2.5

*

Logan Crcok Mean 24,026 2.4 29.5 31.9 19.8 27.1- 5.8 11.0
|

4

5. 22 July 1980 A2 9,519 15.9 15.8 31.7 0.0 49.6 7.4 2.8
:! 32 11.301 4.2 31 .1 35.4 0.0 54.8 2.7 0.0,o

j, Cl 10,763 15.2 28.6 43.8 0.7 38.7 2.7 1.9. . , .

'i C2 9,287 8.8 19.9 28.7 2.9 43.2 7.1 1.5.

- | H1 11,148 9.8 23.4 33.2 1.4 48.8 4.1 4.8
'

H2 9,672 13.8 18.6 32.4 3.2 51.3 3.9 2.5
: D 29,849 0.0 24.0 24.0 3.8 30.6 27.2 4.9

;, El 9.420 1.6 0.0 1.6 23.3 45.0 6.8 2.5
Mud Creek E2 18.110 0.6 2.4 3.0 23.7 50.8 9.2 1.8

|: Missouri River Mean 10,282 11.3
,

22.9 34.2 1.4 48.6 4.6 2.2

S oga g ek Mag E ,63 E E 0. E g .0 E l E E G.0 E 3E E lE EE,
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[ Table 2 (continued) ,

t
*

I.
Total Chrysophyta

J Phytoplankton
Sa:npling Date Station (uni ts/.ni) % Pennales % Centrales Total % Crysophyceae % Chlorophyta % Eu91enophyta % Cryptophyt

20 August 1930 A2 4,519 17.8 14.8 32.6 0.0 49.6 5.0~ 3.1
B2 2,771 8.2 8.2 16.4 3.3 62.3 6.5 0.0

1 C1 3,072 12.1 22.8 35.0 0.0 55.6 6.0 0.0
i '

C2 2,557 14.8 20.6 35.3 0.0 52.6 0.0 0.0
H1 2,626 19.2 12.8 32.0 1.2 55.2 2.6 1.2

'[ H2 3,355 8.6 15.5 24.1 1.3 50.5 10.4 1~3.
'O O 59,053 0.6 43.5 44.1 4.4 37.6 0.3 3.0.

~

El 11,446 7.5 2.0 9.5 5.7 38.2 30.5 10.1
E2 18,375 19.3 1.0 20.4 4.1 29.8 20.0 2.8

Missouri River Mean 3,152 13.5 15.8 29.2 1.0 54.3 5.1 0.9
Logan Creek Mean 35,250 4.0 22.8 26.8 5.0 37.9 15.4 6.6

REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980
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Table 3 Percent occurrence of phytoplankton taxa comprising 10 percent or

more of the total densities from locations in the Missouri River
(A2, B2, Cl, C2, H1 and H2), Logan Creek (D and El) and Mud Creek
(E2) between June 17 and August 20, 1980.

Location
Sampling Date/ Taxa A2 82 Cl C2 HI H2 0 El E2

17,19 June 1980

Chlorophyta .

a 23.2Dictyosphaerium pulchellum 11.9 - - - - - --

Scenedesmus abundans 10.6 - - - - - - - -

Euglenophyta

Lepocinclis species 17.1 35.0 18. 1).2 - - - - -

Chrysophyta
~

',

Dinobryon divergens - - - - - - 16.8 - -

C Cyclatella atomus 11.9 12.4 - - - - 50.3 28,2-

Stephanodiscus hantzschii 10.2 - - - - - - - -

Fragilaria species - 12.3 12.3 12.9- - - - -

10.3Fragilaria pinnata - - - -- - - -

- - - - - 14.2Fragilaria crotonensis - - -

22 July 1980

Chlorophyta-

Scenedesmus opoliensis - 10.2 - 10.8 - - - - -

10.2 -C. Carteria species - - - - - - -

11.0 15.5 18.6 20.4 15.8Dictyosphaerium pulchellum - - - -

10.3Kirchneriella obesa - - - - - - - -

Euglenophyta

Euglena species - - - - - 20.5 - -

Chrysophyta
- - - - - - - 12.4* Synura sphagnicola -

15.1
- Chrysococcus species - - - - - - - -

Cyclotella menegheniana 14.0 26.5 22.3 15.4 19.0 10.7 - - -

Stephanodiscus astraea - - - - - - 16.7 - -

REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980
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Table 'r.ontinued)
._-

Location
Samplin9 Date/ Taxa A2 B2 Cl C2 H1 H2 D El E2-

L

-- 20 August 1980

Chlorophyta

12.1. Chlamydomonas species - - - - - - - -

Dictyosphaerium pulchellum 12.4 19.6 20.6 20.2 39.5 19.2 15.2 13.2 10.4.

Scenedesmus opoliensis 18.1 15.6 - - 19.5 - - --

,.

Euglenophyta - - - - - - - 10.9 -
,

,

Euglena species 13.5- - - - - - - -

Chrysophyta g ,
,

Microsiphona potamos
'

27.0 - -- - - - - -

.
E

. .
a present less than 10% or not found in sample.

|

\ .

-

**

,-

E
- .

O

M

-

REF. PRE 0PERATI0t1AL M0!1ITORIt G PROGRAM jut 1E-AUGUST 1980
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Table 4 Mean total phytoplankton abundance (A) and primary produc-
tivity rates (P) for samples collected in the Missouri River
and Logan Creek from June 20 through August 15, 1980. Mean
phytoplankton abundarice is in units /ml and primary

3productivity rates are expressed as mg C/m /hr.

Missouri River Logan Creek
Station B2 Station C2 Station D

Date A P A P A P

20 June 1980 2,775 <1 2,C35 <1 34,418 98

18 July 1980 11,301 62 9,287 40 29,849 363

J 15 August 1980 2,771 31 2,557 81 59,053 69
~

Mean* 5,616 31 4,646 41g 41,107 17p

3* Assumes a value of 1 mg c/m /hr for less than values.

'P

P

P

R
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Table 1. Total phytoplankton densities (D), number of taxa (N), diversity (H) and evenness (J)
from the Missouri River, Logan Creek and Mud Creek from 15 September to 10 November,
1980. Phytoplankton densities are expressed in units /ml.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

September 15 October 13 November 10

Location D N H J D N H J D N H J

Missouri River
A2 6,210 28 3.72 0.87 26,380 37 3.77 0.81 12,832 33 3.59 0.79
B2 5,962 39 4. 31 0.89 29,191 43 3.81 0.78 23,658 31 3.57 0.79
Cl 6,357 36 3.98 0.86 32,328 43 3.92 0.80 28,350 33 3.48 0.77
C2 6,853 36 4.13 0.90 35,885 44 4.16 0.84 24,311 33 3.30 0.73
H1 5,419 42 3.76 0.80 28,625 34 3.91 0.82 26,310 27 3.21 0.74
H2 7,367 38 3.79 0.83 30,986 36 3.86 0.83 26,881 36 3.51 0.75
Mean 6,361 36 3.95 0.86 30,566 40 3.90 0.81 23,724 32 3.44 0.76

i' Logan Creek
E D 93,893 47 4.45 0.90 52,186 40 3.87 0.79 15,379 33 4.23 0.90

El 6,136 28 2.98 0.68 2,972 13 2.84 0.88 17,946 20 2.98 0.76
itean 50,014 38 3.72 0.79 27,579 26 336 0.84 16,662 26 3.60 0.83

' *
Mud Creek .,

}
E2 46,958 27 3.42 0.81 5,345 22 1.66 0.43 11,644 24 2.70 0.67

i
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Table 2. Total phytoplankton abundance and percent composition of the major algae divisions in the Missouri River (A2, B2, C1, C2, H1 and H2).
Logan Creek (0 and E1) and Mud Creek (E2) near the Callaway Nuclear Plant from 15 September through 10 November,1930.

. REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

Chrysophyta
Phyt a kton

Sampling Oate Station (units /ml) % Pennales % Centrales Total % Crysophyceae % Chlororhyta % Euglenochyta % Cryptophyta

15 September 1980 A2 6,210 14.4 13.1 27.5 1.2 57.6 1.0 1.0
B2 5,962 19.0 18.7 37.8 0.0 51.9 1.9 0.0
C1 6,357 8.4 20.7 29.1 0.0 57.7 1.9 1.9
C2 6,853 16.4 22.2 33.6 0.0 46.6 1.0 2.2
H1 5.419 12.3 17.3 29.6 0.0 61.9 4.9 0.0
H2 7.367 10.4 19.2 29.6 0.0 56.2 4.3 2.2
0 93,893 2.0 21.0 23.0 6.2 29.7 13.4 8.4<

El '6,136 1.9 6.6 8.5 36.9 31.0 8.6 3.4
E2 46,958 24.1 0.0 24.1 0.0 14.6 45.4 1.6

i Mud Creek 45,958 24.1 0.0 24.1 0.0 14.6 45.4 1.6
Hissouri River 6,361 13.5 18.5 32.0 0.2 55.3 2.5 1.2
Logan Creek 50,014 2.0 13.8 15.8 21.6 30.4 11.0 5.9

13 October 1980 A2 26,380 1.7 38.3 39.5 1.0 50.0 1.7 0.0
B2 29,191 1.6 56.3 57.9 0.5 36.9 1.6 0.2
C1 32,328 1.7 54.6 56.3 0.0 37.6 0.3 1.5
C2 35,885 2.3 44.7 47.0 3.4 40.8 2.3 1.7

7 H1 28,625 0.6 58.9 59.5 0.6 30.1 2.9 0.3*

h3 H2 30,986 0.4 49.9 50.3 3.2 41.1 0.3 0.8*'
0 52,186 1.8 41.4 43.2 30.8 10.7 2.8 7.7
El 2,972 75.4 1.5 77.0 13.8 3.1 6.2 0.0
E2 5.344 1.1 2.0 3.1 4.1 6.5 2.5 76.9

Mud Creek 5.344 1.1 2.0 3.1 4.1 6.5 2.5 76.9
Missouri River 30,566 1.4 50.4 51.8 1.4 39.5 1.5 0.8
Logan Creek 27.579 38.6 21.4 60.1 "2(.3 6.9 4.5 3.8
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Table 2.
Continued REF. PRE 0PERATI0tlAL M0f1ITORIflG PROGRAt1 SEPTEMBER-fl0VEMBER 1980

*
i

Total Chrysor5yta
I Phytoplankton

Sampli.g Date Station (units /ml) % Pennales % Centrales Total % Crysophyceae ! Chlorophyta % Euglenophyta % Cryptophyta
I

't 10 November 1980 A2 12,832 2.1 58.7 60.8 1.9 28.5 1.1 2.0
! B2 23,658 2.5 64.1 66.6 0.8 26.3 2.1 1.2
i C1 28,350 1.0 60.0 61.1 0.0 30.6 2.0 0.6
'

C2 24,311 0.9 65.8 66.8 0.6 25.1 1.6 2.6
| HI 26,310 2.4 72.; 74.7 0.0 17.8 0. 7 - 2.4

H2 26,831 3. 3 66.6 69.9 0.3 21.4 1.6 2.0
D 15.379 0.0 7.3 7.3 19.4 32.2 8.6 9.0

i El 17,946 1.8 3.5 5.3 22.7 2.5 0.3 3.0
| E2 11,644 0.6 0.0 0.6 57.5 1.6 2.8 3.9

Mud Creek 11,644 0.6 0.0 0.6 57.5 1.6 2.8 3.9
Missourt River 23,724 2.0 64.6 66.6 0.6 25.0 1.5 1.8
Lo9an Creek 16,662 0.9 5.4 6.3 21.0 17.4 4.4 6.0

.
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Table 3. Percent occurrence of phytoplankton taxa comprising 10 percent or
more of the total densities from locations in the Missouri River
(A2, B2, C1, C2, H1 and H2), Logan Creek (D and E1) and Mud Creek
(E2) between 15 September and 10 November,1980.
RFF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

_
Location

Sampling Date/ Taxa A2 B2 C1 C2 H1 H2 D El E2

15 September 1980
Chlorophyta

Dictyosphaerium pulchellum 26.4 14.9 25.4 19.1 33.4 30.2 15.9 26.6 ----

Tcenedesmus opoliensis 11.8 10.6 ---- ---- ---- ---- -------- ----

.10.0Euglenophyta ---- ---- ---- ---- ---- ---- ---- -- -

29.9Euglena _ species _ ---- ---- ---- ---- ---- ---- ---- ----

Chrysophyta
36.9Chrysococcus species ---- ---- ---- ---- ---- ---- ---- ----

12.0Nitzschia species ---- ---- ---- ---- ---- ---- ---- ----

'

13 October 1980 . - -

Chlorophyta
Dictyosphaerium pulchellum 25.7 17.0 16.1 17.4 11.5 16.2 ---- ---- ----

Cryptophyta
76.0Chilomonas species ---- ---- ---- ---- ---- ---- ---- ----

Chrysophyta
Cyclotella species 10.4 ---- ---- ---- ---- ---- -------- ----

C. atomus 12.9 13.8 14.8 10.9 17.4 16.2 11.6'
---- ----

Iiicrosiphona potamos 19.6 11.7 17.4 15.5 14.5 ---- ---- --------

11.2Stephanodiscus astrea ---- ---- ---- ---- ---- ---- ---- ----

24.6Nitzschia species -------- ---- ---- ---- ---- ---- ----

23.1N. palea -------- ---- ---- ---- ---- ---- ----

23.9 13.8Chrysococcus species -------- ---- ---- ---- ---- ----

'

10 November 1980
Chlorophyta

5- 10.5Dictyosphaerium species - -- -------- ---- ---- ---- ---- ----

D. pulchellum 14.5 13.0 15.0 13.3 10.6 10.4 ---- ---- ----

Chrysophyta

I..
11.6 16.7Cyclotella species 11.5 15.5 11.0 ---- ---- --------

C. atomus 20.3 20.3 23.2 19.4 18.7 15.7 ---- ---- ----

5tephanodiscus astrea 13.6 14.7 14.0 28.6 27.5 24.2 ---- ---- ----

5"
12.0Microsiphona potamos ---- ---- ---- -------- ---- ---- ----

20.0 52.00chromonas species ---- ---- ---- ---- ---- ---- ----

Cyanophyta
10.8 20.2Dactylococcopsis species ,--- ---- ---- ---- -------- ----

E

I
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TABLE 2.3.3-1
REF. ENV. BASELINE INVENTORY - ANNUAL SUfEARY CALLAWAY PLANT

ZOOPLANKTON COLLECTED FROM THE MISSOURI RIVER AND LOGAN CREEK IN
JULY (J) , SEPTEMBER (S), AND DECEMBER (D),1973, AND FEBRUARY (F),1974

.

Occurrence in Occurrence in
Missouri River Logan Creek

J S D F J S D F

; Rotatoria
|

'

; Ascomorpha sp. x
Asplanchna priodonta x x x x x

! Asplanchna sp. x x
Brachionus angularis x x x'

Brachionus bidentata x x,

P Brachionus calyciflorus x x x x' x x-.
,

~
Brachionus caudatus x x
Brachionus havanaensis x x
Brachionus plicatilis x x T x,

| Brachionus quadridentata - x g x
Brachionus variabilis x x x

. Brachionus sp. x
! Chromogaster sp. x -'

Collotheca sp. x
Colurella sp. x
Filinia longiseta x x
Filinia opoliensis x . x,

Kellicottia bostoniensis x x
*

Kellicottia longispina x *

Kellicottia sp. x -

| Keratella cochlearis x x x x x*

Keratella earlinae x
; Keratella quadrata x x x

,

Keratella sp.- x
Lecane sp. x x

Sheet 1
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TABLE 2. 3.3-1(Continued),

. REF. ErlV. BASELIflE IrlVEfiTORY - AfiNUAL SUMMARY CALLAWAY PLAfiT
i

9

.

. Occurrence in Occurrence in
Missouri River Logan Creek

j J S D F J S D F
:

Ecpadella ovalis x
! Monostyla sp. x x x
! Notholca sp. x x

Platyias patulus x
Platyias quadricornis x

| Platyias sp. x
Ploesoma sp. x

? Polyarthra sp. x x x x x
Synchaeta sp. x x x4 N

Testudinella.sp. x.

| . Trichotria tetrades x x
i Trichotria sp. .T x

Vanogella sp. x is
!

| Cladocera
.

.

Bosmina coregoni x- x
;

Bosmina sp. x x x
; Coriodaphnia reticulata x x x x
j Chydorus sphaericus x x x x
i Daphnia longiremis x x-

*
; Daphnia pulex x
'

Daphnia sp. X
Diaphanosoma brachyurum x x'

Ilolopedium gibberum x
Latonopsis sp. x x

'

Immature cladoceran x
.

.

i

I
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! TABLE 2.3.3-1 (Continued)
i

REF. ENV. BASELINE AVENTORY - ANNUAL SUtetARY CALLAWAY PLANT

i

!
-

i occurrence in
- Occurrence in

i Missouri River Logan Creek
S D F J S D F-

$ Copepoda

Cyclops bicuspidatus x x x

! Cyclops vernalis x x
, Diaptomus forbesi x -

|

}7 Diaptomus siciloides x x ;

!" Calanoid copepodite x x x
Cyclopoid copepodite x x x x x x

; Harpacticoid copepod x

| Nauplii x x x x x x x x

!
I Nematoda
j 'N

{ Unidentified sp. x
.

i Tardigrada

Unidentified sp. x

.

e-

,
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a
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TABLE 2.3.3-2
REF. ENV. BASELINE If4 VENT 0RY - ANNUAL SUMMARY CALLAWAY PLANT

WILCOXAN'S TEST VALUES FOR DIFFERENCES BETWEEN SAMPLING DATES'
; IN OCCURENCE OF ROTIFERS, COPEPODS,AND TOTAL

ZOOPLANKTON PER LITER-

I

!

i rotifers / liter copepods / liter zooplankton / liter
'

Smallest Smallest Smallest
Months Compared Rank Significance" Rank Sicf.7ificance Rank Significance

i
d

7/73 & 9/73 21 ** 36.5 ns 21 **

7/73 & 12/73 30.5 ns 31.5 ns 35 ns
|p 7/73 & 2/74 21 ** 38.5 ns 27 ns

'

# '

9/73 & 12/73 21 * * - 27 ns 21 **

9/73 & 2/74 21 ** 32 ns 21 **

| 12/73 & 2/74 21 ** 23
. 21 ****

I
*

l
.

I ,/
*ns = nor.significant, p > 0.025

:

| -

; ** = p 5 0.005' -

*
i
; -

| .

;
I

I .
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| TABLE 2.3.3-3
; REF. ENV. BASELINE INVENTORY - ANNUAL SUt@tARY CALLAWAY PLANT
i AVERAGE DENSITIES (ORGANISMS PER LITER) OF ZOOPLANKTON COLLECTED IN LOGAN CREEK
j IN JULY, SEPTEMBER, AND DECEMBER 1973, AND FEBRUARY 1974

i

|n Station D
^

Station E
1 Sempling
! * Periods Rotifers Cladocerans Copepods Total Rotifers Cladocerans Copepods Total
<

July 1973 1,992.1 44.6 95.9 2,132.6 62.5 0 5.0 67.5
,

4

| - September 1973 79 11 13 103 60.6 1 82.6 144.2
4

'

December 1973 0 O.35 1.35 1.7 0 0.35 1.35 1.7

i February,1974 0.8 0.4 0.6 1.8 0.4 0 0.8 1.2-

.

,

I
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TABLE 2.3.4-1
REF. PRECONSTRUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974

DENSITY (organisms / liter) OF ZOOPLANKTON COLLECTED
FROM TIIE MISSOURI. RIVER AND LOGAN CREEK,

JUNE 1974

8 Missouri River Logan Creek
Organism Sampling Stations Sampling Stations

H-1 H-2 C-1 C-2 D E

ROTIFERA

Branchionus sp. 9.07 9.19 7.98 9.42 9.77 6.81
Filinia sp. 0.95 1.02 + + 4 2.27

Keratella sp. 1.91 2.55 2.09 3.62 8.15 4.54
Polyarthra sp. + 2.04 0.42 1.09 1.62 +
Trichotria sp. + + + + 1.62 +

Total Rotifer Density 11.93 14.80 10.49 14.13 21.16 13.62

,[ [CLADOCERA

-

Bosmina sp. 1.43 1.53 0.84 0.72 + +

COPEPODA

Cyclops sp.
(naupli) 1.91 2.55 2.94 1.81 3.25 6.81
Cyclops sp. + + + + + 2.27

+ 2.04 1.26 1.81 + +Cyclopoid
. Total Crustacea Density 3.34 6.12 5.04 4.34 3.25 9.08

OTHER INVERTEBRATES

Ostracoda 0.48 0.51 + + + +
Tardigrada 1.43 + + 0.36 + +

5
'

TOTAL 17.18 21.43 15.53 18.83 24.41 22.70
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TABLE 2.3.4.2.

[ DENSITY (ORGANISMS / LITER) OF ZOOPLANKTON COLLECTED FROM THE MISSOURI RIVER
AND LOGAN CREEX, SEPTEMBER 1974,

Missouri River Stations Logan Creek Stations
Organism A-2 B-2 11 - 2 C-1 C-2 D E

Rotifera
Branchionus sp. 10.29 20.58 13.72 13.72 3.43 6.86

Filinia sp. + + + + + + +

; Keratella sp. + + 10.29 + + 3.43 +

+ 6.86 + + + +Polyarthra sp. 3.43

Sessile Rotifera 61.73 30.86 + 34.29 + + +

Unidentified Rotifera + 6.86 + + + + +

Total Rotifera Density 72.02 65.16 24.01 48.01 3.43 3.43 10.29

|
Cladocera;

n Bosmina sp. 4.12 + 6.86 3.43 + 6.86 +,

u) Unidentified Cladocera 2.06 + + + + + +

Copepodas

] Cyclo n sp. (naupli) + + 6.86 6.86 + 10.29 6.86
j Cy. lops sp. 2.06 + 3.43 + + + +

i Unidentified Copepoda 2,06 + + + + + +

i Total Crustocea Density 10.29 + 17.15 ''N 10.29 + 17.15 f.86
j

Other Invertebrates4

: Chironomidae + 3.43 3.43 3.43 + + +

Ephemeroptera + + + 3.43 + + +

Ostracoda 6.17 + 3.43 3.43 + 3.43 +

j TOTAL 88.48 68.59 48.02 68.59 3.43 24.01 17.15
,

: *

!
i

i

4

i

!
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TABLE 2.3.4-1

REF. PRECONSTRUCTION MONITORING - TWO YEAR SUMMARY CALLAWAY PLANT 1974-1975
DENSITY (organisms / liter) OF ZOOPLANKTON COLLECTED FROM THE MISSOURI RIVER AND LOGAN CREEK

8 FEBRUARY 1975
!

2 Missouri River Stations Logan Creek Stations
Organism A-2 B-2 H-2 C-1 C-2 D E E-2

1

; Rotifera
Ascomorpha sp. 1.03 - - - - - - -

| Branchionus sp. 3.13 3.13 1.03 1.03 2.09 - - -

Polyarthra sp. - 1.03 1.03 - - - - -

j Rotaria sp.
.

1.03- - - - - - -

| Rotifera (Sessile) 4.17 - 1.03 - - - - -

Rotifera (unidentified) 1.03 1.03 1.03 - - - --

TOTAL ROTIFER DENSITY 9.36 5.19 3.09 2.06 2.09 - 1.03 -

; Cladocera
Bosmina sp. 1.03 2.09 2.09 1.03 - - --

| Cladocera (unidentified) 1.03 - - - - - - -

n
|b
_

Copepodao

i Nauplius sp. 4.17 5.22 2.09 3.13 4.17 2.09 --

i Cyclopoid 1.03 2.09 2.09 2.09 2.09 - - -

Calanoid 1.03 1.03 - - - - --

TOTAL CRUSTACEA PER LITER 6.23 9.37 7.30 7.31g 7.29 2.09 --

Other invertebrates
j Ostracod 1.03 - - - - - --

1

i TOTAL 15.59 15.59 10.39 9.37 9.38 - 3.12 -

'
, ,

|

|

1
I

i

:
J

'

.
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TABLE 2.3.4-2 1974-1975

PRECONSTRUCTION MONITORING - TWO YEAR SUMMARY CALLAWAY PLANTOF ZOOPLANKTON COLLECTED FROM THE MISSOURI RIVER AND LOGAN
CREEK

REF.
DENSITY (organisms / liter) 2 JUNE 1975

Logan Creek Static.ts
I Missouri River Stations ~D E E-2

A-2 B-2 H-2 C-1 C-2
Organism ^

NS
NS" 1.02 -

Asplanchna_ sp. 18.83 - 20.71 US 8.44 29.60 1.14 NSRotifera - 1.12 -

-

NS-

Branchionus sp. 1.98 - NS .89 NS
- *

Branchionus angularis - NS 1.33 2.04 -
-

Branchionus_quadridentatus_ - 32.40 15.11 NS -
-

- NS
-

Branchios.M [licatilis_
-

NS-
-

NS
Collothecq sp.

- - .56 NS -

1.02 -

- - NS - .57 NS

Euchlanis sp. 3.85 1.59 1.68 NS 1.33 NS
--

-

Filinia cp. .43 .40 - NS .44 -

Kell'ITottia_ sp. 4.28 4.74 1.68 NS 3.11 3.06 1.70 NS
NS

-
-

-

Keratella cochleasis. 1.12 NS NS1.02 ---
NS NSLecane sp.- .86 1.19

-
- -

Platyias quadricornis_ 1.12 NS 44 -

.57 NS

Polyarthra_ sp. 3.36 NS - 1.021.28 NS
-

--o NS -
--

NS
1 Trichocerca;sp. .40 - -

NS 44 --

29.53 43.88 46.46 - 16.42 38.78 3.98 -Trichotria_ sp.
Rotifera (unidentified)

- 1.19 -"

TOTAL ROTIFERA DENSITY .h

Cladocera 5.56 4.74 1.68 NS - .51 .57 NS
NS-

-

NSBosmina sp.
- .79 1.12 NS -

-
-

Coriodaphnia sp. .40 - NS NS-

Chydorus_sp. 1.28 .79 .56 NS .44 .51 -
-

Daphnia _sp.

Copepoda 6.42 4.35 6.16 NS 2.67 8.16 2.27 NS
NS

-
-

-

Cyclops sp. 3.42 2.77 3.92 NS 1.78 1.53 1.14 NSNSNauplius sp. 3.12 1.19 -

NS
-

-
-

Cyclopoid_ copepodite
- -

NS.56 NS
NS . 4'4

-
-

Calanoid copepodite
' ,

2 0. . 15.03 14.00 5.33 10.71 3.98 -
--

Copepoda (unidentified)
-

TOTAL CRUSTACEA PER LITER NS1.14 -

Other invertebrates .43
- NSNS -

-- -

NS - -

Chironomids 1.71 -
-

.

Ostracoda
21.75 50.63 7.96 -

)

51.77 58.91 60.46 -
i

TOTAL

Not Sampled.#

_
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TABLE 2.3.4-3.

DENSITY (organisms / liter)
OF ZOOPLANKTON COLLECTED FROM THE MISSOURI RIVER AND LOGAN CREEK

*

10 SEPTEMBER 1975

Organism Missouri River Stations Logan Creek StationsA-2 B-2 11 - 2 C-1 C-2 D E E-2Rotifera
Asplanchna sp. 3.80 - 2.55 5.96 - 11.93 6.09Branchionus sp. 5.76 2.77 - 14.91 2.98 20.88 6.09 5.76
Branchionus angulus 1.90 - - - -

- - -

-

Cephalodella sp. - - - - -Keratella cochlearis 6.097.66 - 2.55
-

Keratella quadrata
-

2.98 9.95 -
-

-,

| Keratella sp.
- - - 2.98 -

- -
-1.90 2.55 8.95 - 5.97 - -

Lecane sp.
- - - - -

-

! Monostyla sp. 1.90 - - - -
27.41-

Platyias sp. 2.98 3.05
-

Polyarthra sp.
- - - - -

- 3.05
-

- - - - - 5.97 -
-

Rotaria sp.
- -

-

Trichocera sp. 1.90
- - - 2.98 - -

Rotifera (unidentified) 1.90 11.11 - 5.96 - 8.95 15.23 2.88

- - - 2.98 2.98 15.23 2.88?
TOTAL ROTIFER DENSI'1Y

~

26.72 13.88 7.65 38.75 8.94 71.59 82.24 11.52
_o
M

Cladocera
Bosmina sp.
Daphnia sp.

- - - - -
- 6.09Leptodora sp.

- - - 2.98 -
- - -

-

Macrothrix sp.
- - - - - 2.98 -- - - -Cladocera (unidentified) J

-

g 5.76- -- - - - - 8.97 6.09 11.52Copepoda
Nauplius sp.
Cyclopoid sp.

- - - ;
23.87 97.45 23.05

-
- - 2.55 - -TOTAL CRUSTACEA PER LITER 0 0 2.55 2.98 0 24.36 5.76-

35.82 133.99 46.09
Other invertebrates

Ostracoda 5.76 2.77 - -
'

Protozoan ' 21.08 11.11 - 20.88 2.98 20.88 30.45 14.40
.- 11.93 12.18 17.28

Insect pupa - - - - -
- - 2.88

TOTAL ,

53.56 27.76 10.20 62.61 11.92 140.22 258.86 92.17

t D_JBBWWWWWWWWWWWBMM MM
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Table 1 Zooplankton taxa collected in the Missouri River, Logan Creek,

and Mud Creek from June 17 to August 22, 1980.

- Rotifera Tardigrada spp.
Ascomorpha spp. Perty
Asplanchna spp. Gosse Cladocera
Bdelloidea spp. Alona spp. Baird

5 Brachionus spp. Pallas Bosmina longirostris (Muller)
| B. angularis Gosse Ceriodaphnia Dana (inmature)

Y. bidentata Anderson Chydorus sphaericus (Muller)
Y. budapestinensis Daday Daphnia Muller (inmature)
5. calyciflorus Pallas DiaphanosomaFischer(immature)
8. caudatus Barrois and Daday D. brachyurum (Lieven)
5. Favanaensis Rousselet D. leuchtenbergianum Fischer
H. quadridentatus Hennann Macrothrix laticornis (Turine).
Y. urceolaris Muller Moina spp. Baird
Cephalodella spp. Bory de St. Vincent Pleuroxus denticulatus Birge
Euchlanis spp. Ehrenberg _Scapholeberis kingi Sars
Filinia longiseta (Ehrenberg) [Simacephalus spp. ~Schlodler
Keratella spp. Bory de St. Vincent S. serrulatus (Koch).
K. quadrata (Muller) ,S_. vetulus Schodler
. K. valga Carlin
Eecane spp. Nitzsch Copepoda -

Monostyla spp. Ehrenberg Copapoda nauplii
Notholca spp. Gosse Calano;da copepodids
Platyias patulus (Muller) Diaptomus spp,.-

P. quadricornis (Ehrenberg) D. pallidus Herrick
Polyarthra spp. Ehrenberg H. reighardi Marsh
Rotifera spp. fyclopoida copepodids
Synchaeta spp. Ehrenberg Cyclops bicuspidatus thomasi Forbes
Testudinella spp. Bory de St. Vincent C. vernalis Fischer

l

'

Trichocerca spp. Lamarck Eucyclops agilis (Koch)
Trichotria spp. Bory de St. Vincent E. speratus (Lilljeborg)

Mesocyclops edax (Forbes)

.

s
| '

REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980
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Table 2 Total zooplankton densities (D), number of taxa (N), diversity (H) and evenness (J) in the Missouri,

River, Logan Creek and Mud Creek .from June 17 to August 22, 1980. Zooplankton densities are expressed
as organisms per liter..

June 17 and 19 July 19 and 20 August 22.

Location D N H J D N H J D N H J,

i

j Missouri River
A2 30 20 2.55 0.65 8 15 2.49 0.69 5 21 2.80 0.69)
B2 38 17 2.42 0.64 10 14 2.32 0.64 5 21 2.75 0.68
Cl 92 14 2.46 0.69 10 13 2.52 0.69 4 22 2.67 0.67,

i C2 32 14 2.31 .0.64 7 17 2.00 0.56 4 21 2.52 0.61
'

; H1 28 17 2.53 0.67 7 18 2.38 0.62 4 21 2.76 0.68
! H2 36 17 2.52 0.65 11 14 2.33 0.68 7 23 2.53 0.60
1 *

;n Mean 43 16 2.46 0.66 9 15 2.34 0.65 5 22 2.67 0.66

', Logan Creek

- D 613 27 3.25 0.72 826 18 D33 0.35 2,339 16 2.65 0.69
El 21 28 2.88 0.69 84 14 D43 0.68 52 22 3.00 0.73.

Mean 317 28 3.06 0.70 455 16 1.88 0.52 1,196 19 2.82 0.71-

| Mud Creek

E2 20 26 2.80 0.69 489 17 2.53 0.68 431 20 2.33 0.59

i; . . - .

!

*
!

REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980
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Table 3 Total zooplankton abundance and percent composition of major zooplankton groups in the Missouri River,
Logan Creek, and Mad Creek near the Callaway Nuclear plant from Juna 17 to August 22, 1980.

Total ceperoda
S mpiing Zooplankton

aCate location (orca ni s.T.s /l iter) % Calancida % Cyclocoida % Total % Rotifera % Cladecera

17 Juna 1980 Missouri River
A2 30 0.0 1.7 5.2 94.4 0.2

- B2 38 0.2 1.0 3.4 96.4 0.2
Cl 92 0.0 0.2 2.2 97.8 '0.0
C2 32 0.0 0.4 1.7 97.6 0.7
H1 28 0.0 1.7 4.0 95.8 0.2.

c3 H2 36 0.0 2.4 4.2 95.4 0.4

h Mean 43 0.0 1.2 3.4 96.2 0.3
19 June 1980 Logan Creek-

0 613 0.0 0.9 4.8 53.5 41.7

El 21 0.9 116 40.5 39.3' 20.2
"

Mean '317 0.4 1.2 22.6 46.4 31.0

19 June 1980 Mud Creek

E2 20 1.0 2.8 39.2 21.0 39.7

.

19 July 1980 Missouri River
I A2 8 0.0 2.1 ~ 7 .,5 92.5 0.0
'

82 10 0.0 2.4 8.0 91.6 0.5

Cl 10 0.0 3.0 8.1 90.1 1.8

C2 7 0.0 1.6 4.7 94.7 0.6

HI 7 0.0 3.9 8.3 90.9 0.8

H2 11 0.0 1.6 6.5 93.5 0.0

Mean 9 0.0 2.4 7.2 92.2 0.G

[ REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980
'
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Tcble 3 (continued) REF. PREOPERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980n
!!
!!
!! Tot 31 Copecoda
i| Sa.,pl i n; Zooplanktonj aDate Location (organisms / liter) % Calaroida % Cycloccida % T:,+al % Rotifera % Cladocera

| 20 July 1930 Logan Creek
'

.q D 826 0.3 0.8 8.2 91.6 0.2
''
! El 34 0.0 4.7 11.8 42.4 45.8
'

Mean 455 0.2 2.8 10.0 67.0 23.0
4 20 July 1980 Mud Creek

. E2 489 0.0 13.1 32.6 64.1 3.3
??
?
l 22 August 1980 Missouri River
| A2 5 0.4 1.5 8.9 90.0 1.0

J B2 5 0.2 1.5 6.8 92.6 0.7

i C1 4 0.9 11.8 19.6 EG.0 0.3

| C2 4 0.0 3.0 8.8 90.6 0.5
: ill 4 0.0 11.8 18.5 E0.1 1.4

H2 7 0.2 2.9 6.6 92.4 1.0

j Mean 5 0.3 5.4 11.5 87.6 0.8
Logan Creek '

.
, ,

! D 2,339 2.2 2.2 10.3 89.1 0.5

| El 52 2.6 33.4 49.1 34.1 16.8
Mean 1,195 2.4 17.8 c '.7 61.6 8.6

1

; Mud Creek

j E2 431 3.2 7.7 14.3 85.7 0.0

a
; includes Copepeda r.aupiii

EE E kEOENNE '
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Table 4. Percent occurrence of zooplankton taxa comprising 10 percent or
more of the total densities from locations in the Missouri River
(A2, B2, Cl, C2, H1, and H2), Logan Creek (D and El) and Mud
Creek (E2) between June 17 and August 22, 1980.

I LocationSampling Date
and

Taxa A2 B2 Cl C2 H1 H2 D El E2

|

17, 19 June 1980

Rotifera
Brachionus angularis 43.2 40.4 43.5 42.2 37.9 37.1 - - -

Brachionus calyciflorus 13.6 17.4 11.2 15.8 13.8 18.8 - - -

Brachionus quadridentatus 16.7 24.0 22.1 25.1 27.6 24.3 - - -

Brachionus caudatus - - 10.8 - - - ' 16.6 - -

- - - - - - 16.0Brachionus bidentata - -

31.4 15.6Ascomorpha spp. - - - - - - -

Cladocera
29.2 - -Scapholeberis kingi - - - - - -

15.0Chydorus sphaericus - - -
.

- - - - -

19, 20 July 1980
'(';f .

',

Rotiferai

Brachionus calyciflorus 29.5 45.6 40.5 51.9 42.2 37.6 ~- -

,

Brachionus caudatus 30.0 24.5 25.6 25.0 28.0 30.9 - - -

Brachionus budapestinensis 19.6 10.5 10.4 10.5 13.1.. - - -

12.0Brachionus bidentata - - - - - - - -

79.1-

Brachionus angularis - - - - - - - -

20.3 42.7Lecane spp. - - - - - - -

_ Copepoda
- nauplii - - - - - - - - 19.5

- - 12.2Cyclopoida copepodids - - - - -
.

Cladocera
' 45.3 -Diaphanosoma leuchtenbergianum - - - - - - -

22 August 1980

- Rotifera
Brachionus calyciflorus 36.4 38.2 46.1 51.4 43.3 48.5 13.9 - -

Brachionus caudatus 24.8 23.7 12.6 16.6 15.8 21.0 26.7 - -

.- Brachionus angularis - - - - - - 27.6 - -

Bracnionus budapestInensis - - - - - - 13.4 - -

Lecane spp. - - - - - - - 16.8 63.1
j 00pepoda

nauplii 13.1- - - - - - -

Cyclopoida copepodids 11.2 11.2 - - 33.0 -- -

Cladocera|

- Diaphanosoma immature - - - - - - - 10.2 -

REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980
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Zooplankton taxa collected in the Missour River, Logan Creek,Table 1.
and Mud Creek from 10 Septen.ber to 14 November,1980.

,

'

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

Rotifera Tardigrada spp.
Ascomorpha spp. Perty
Asplanchna spp. Gosse Cladocera

~

Bdelloidea spp. Alona spp. Baird
Brachionus spp. Pallas Bosmina longirostris (Muller)
8. angularis Gosse Ceriodaphnia Dana (immature)

3 B. bidentata Anderson C. lacustris Birge g
'

B_. budapestinensis Daday Chydorus sphaericus (Muller) g
B. calyciflorus Pallas Daphnia Muller (immature)

. B. caudatus Barrois and Daday D. parvula Fordyce
B. havanaensis Rousselet Diaphanosoma Fischer (immature)
B. quadridentatus Hermann D. brachyurum (Lieven)-

B. urceolaris Muller D. leuchtenbergianum Fischer
Cephalodella spp. Bory de St. Vincent Disparalona rostrata
Euchlanis spp. Ehrenberg / Jlyocryptus sordidus (Lieven)
Filinia longiseta (Ehrenberg) '

Kurzia latissima (Kurz)
Keratella spp. Bory de St. Vincent Leydigia leydigi *(Leydig) g
K. quadrata (Muller) Macrothrix laticornis (Turine) g
K. valga Carlin Moina spp. Baird
Lecane spp. Nitzsch Pleuroxus denticulatus Birge
Lophocharis spp. Ehrenberg Scapholeberis kingi Sars

- Monostyla spp. Ehrenberg Simocephalus spp. Schodler
Mytilina spp. Bory de St. Vincent S. serrulatus (Koch)

- Notholca spp. Gosse S_. vetulus Schodler g
N. acuminata (Ehrenberg) g
Platyias patulus (Muller) Copepoda
P_. quadricornis (Ehrenberg) Copepoda nauplii g
Polyarthra spp. Ehrenberg) Calanoida copepodids g
Rotifera spp. Diaptomus spp.
Synchaeta spp. Ehrenberg D. pallidus Herrick
Testudinella spp. Bory de St. Vincent D. reighardi Marsh

_

. Trichocerca spp. Lamarck D_. siciloides Lilljeborg
Irichotria spp. Bory de St. Vincent Cyclopoida copepodids

CyclopsbicuspidatusthomasiForber.g
C. vernalis Fischer 3-

Yucylops agilis (Koch)
E. speratus (Lilljeborg)
Harpacticoida spp.

-- Mesocyclops edax (Forbes)
Tropocyclops prasinus (Fischer)

E
'

E

E
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Table 2. Total zooplankten densities (D), number of taxa (N), diversity (H), and evenness (J) in the
Missouri River, Logan Creek and Mud Creek from 10 September: to 14 November,1980. Zooplankton
densities are expressed as organisms per liter.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

September 10 & 11 October 15 & 16 November 12 & 14
Location D N H J D N H J D N H J

Missouri River

A2 11 18 1.93 0.50 2 14 1. 81 0.52 2 17 1.55 0.45
B2 13 13 1.24 0.36 3 17 2.16 0.58 2 14 1.36 0.45
Cl 63 19 1.86 0.48 2 16 1.84 0.54 2 18 1.96 0.56
C2 79 17 1.27 0.35 2 16 1.83 0.53 <1 13 2.17 0.67
HI 67 20 1.52 0.38 2 15 1.83 0.55 1 11 2.08 0.67
H2 47 18 1.36 0.36 4 16 1.83 0.50 1 10 1.72 0.59

Mean 47 18 1.53 0.40 2 16 1.88 0.54 1 14 1.81 0.56.

n
' Logan Creek;

D 920 29 3.57 0.78 421 33 3.40 0.72 196 25 2.85 0.70
El 1328 21 2.34 0.56 122 23 2.52 0.60 9 20 2.36 0.59

Mean 1124 25 2.96 0.67 272 28 4(.96 0.66 102 22 2.60 0.64

Mud Creek

E2 7 19 3.03 0.85 1181 14 2.79 0.74 42 17 2.13 0.57

'

.

e

.

.
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Table 3. Total zooplankton abundance and percent composition of major zooplankton groups in the Missouri River,
Logan Creek and Mud Creek near the Callaway Nuclear Plant from 10 September to 14 November,1980.
REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

Total
Sampling Zooplankton Cepopoda

Date Location (organisms / liter) %Calanoida %Cyclopoida %Totala %Rotifera %Cladocera

. 10 & 11
September Missouri River

A2 11 0 1.6 3.8 95.6 .6<

i B2 13 0 1.3 3.6 95.9 .5
Cl 63 0 2.8 10.3 87.8 1.8
C2 79 0 1.9 4.6 93.9 1.6
H1 67 0 2.5 8.3 90.2 1.5
H2 47 0.5 2.1 4.9 94.7 0.4

Mean 47 0.1 2.0 5.9 93.0 1.1

L6gan Creek
? D 920 8.8 2.8 30.0 62.1 7.9i

: g El 1328 8.8 14.6 53.5 46.0 0.5
Mean 1124 8.8 8.7 41.d 54.0 4.24

!
_

<

Mud Creek '
E2 7 2.5 24.4 37.0 62.2 0.8

J 15 & 16
1 October Missouri River
; A2 2 :0 3.4 5.4 93.9 .7

B2 3 0 2.1 6.4 92.6 1.1
C1 2 0.6 2.5 8.0 91.3 0.7. .

1.3 2.1 96.7 1.2C2 2 0 a
1

H1 2 1.2 2.3 4.4 95.2 0.4.

H2 4 0.5 0.6 4.4 95.1 0.5 -

Mean 2 0.4 2.0 5.1 94.1 0.8.
,

5UUU UUUU&SU U'O & 5 5 5 5
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i Table 3. (continued) REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

Total,

: Sampling Zooplankton Copepoda
Date Location (organisms / liter) %Calanoida %Cyclopoida %Totald %Rotifera %Cladocera

'

Logan Creek
D 421 5.6 7.2 45.3 24.0 30.7

i El 122 1.0 10.6 65.4 27.4 7.2
; Mean 272 3.3 8.9 55.4 25.7 19.0
4

| Mud Creek.

j E2 1181 13.9 14.3 56.4 43.3 0.3

12 & 14
November Missouri River

1980 A2 2 0.4 0.9 12.4 87.6 0.0
c3 82 2 0.9 0.0 0.1 91.7 2.2'

1 d> C1 2 0.8 2.2 12.3 52.2 35.5 ,

i C2 <1 2.1 1.0 14.2 84.7 1.0
"

; H1 1 2.2 4 3.2 18.4 79.7 1.9
H2

| Mean
, 1 2.4 - 0.4 9.8 88.3 1.9

1 1.5 1.3 12.2 80.7 7.1
i .

. ,

'

Logan Creek
D 196 0.9 20.1 39.6 10.4 50.0'

El 9 'l.9 8.1 71.6 18.0 10.4
Mean 102 1.4 14.1 55.6 14.2 30.2

! .,

Mud Creek
, .

4

E2 42 0.0 7.8 68.4 30.3 1.4;

a includes Calanoida, Cyclopoida, Harpacticoida, Copepoda nauplii.;

;

- _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table 4. Percent occurrence of zooplankton taxa comprising 10 percent or more of the total densities from
locations in the Missouri River (A2, B2, C1, C2, H1 & H2), Logan Creek (D & El) & Mud Creek (E2)
between 10 September to 14 flovember,1980.
REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

Sampling Date Location
and

Taxa A2 B2 C1 C2 H1 H2 D El E2

4

10,11 September 1980;

.

Roti fera
,

Bdelloidea spp. . . _ _ _ _ _ _ 16.0,

Brachionus angularis - - - - - - 12.0 - -

| B. budapestinensis 17.6 - - - - - - - -

B. calyciflorus 62.7 79.6 69.0 81. 7 76.6 79.8 11.7 - -

BI. caudatus 17.5 - -'

I

- - - - - -

Keratella spp. - - _ _ _ _ _ 41.9 _

Lecane spp. _ _ _ _ _ _ _ _ 16.0'

n
4 Polyarthra spp. _ _ _ _ _ _ _ _ 16.0
m,

i Copepoda N s
! nauplii - _ _ _ _ g. _ 18.4 30.2 10.1s

] Cyclopoida copepodids - _ _ _ _ _ _ 10.5 -

Tropocyclops prasinus - - - - - - - _ 10.91

'

15,16 October 1980

Rotifera
Bdelloidea spp. - - - - - - 10.3 - -

j Brachionus calyciflorus 68.2 60.7 67.7 63.5 62.1 65.3 - - -

B. urceolaris - - 10.0 -
*

- - - - -

! Ei. quadridentatus - - - 15.9 ,17.2 12.0 - - -

Keratella spp. - - - - - - - -
' 26.4

Lecane spp. - - - - - - - 10.3 --

e
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Table 4. (continued) REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMDER-NOVEMBER 1980

Sampling Date Location
i and
! Taxa A2 82 Cl C2 H1 H2 D El E2

Copepodai

| nauplii - - - - - - 32.5 53.8 28.2
i Calanoida copepodids - - - - - - - - 11.2

Cyclopoida copepodids - - - - - - - - 11.0
i
' Cladocera

Chydorus sphaericus - - - - - - 14.6 - -
;

i' 12, 14 November 1980

Rotifera
i? Keratella spp. - - - - 11.6 14.4 - - -)y Notholca acuminata - - - - - - - - 12.1

Roti fera spp. 74.2 78.7 44.7 57.4 57.0 64.6 - - -:

! N
{ Copepoda . e

j nauplii 10.6 - - 11.0 1D.0 - 18.7 61.6 58.7
(

{ Cladocera
; Chydorus sphaericus - - 29.9 - - - 40.1 - -

;

1

!

! .

-
;

4

) .

~

i
:

!
1

. _ _ _
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REF. ENV.BASELINbkb4TbRf*-AbiUALSUMMARYCALLAWAYPLANT
BENTHIC MACROINVERTEBRATES COLLECTED.FROM THE MISSOURI RIVER AND LOGAN CREEK

DURING JULY (J) , SEPTEMBER (S ) , DECEMBER (D) 1973 AND FEBRUARY (F) 1974

Missouri River Logan Creek.

Species J S, D, F_ J S_ D_ F,

Oligochaeta
Enchytraeidae

Unidentified species X X X
Lumbriculidae
Unidentified species X

Tubificidae
Branchiura sowerbyi X X X X X X X
Aulodrilus pigneti X X
Ilyourilus templetoni X

-

Limnodrilus cervix X X X Xa
f L. claparedeanus X X X X.

L. hoffmeisteri X X X X
L. udekemianus X X X X X
Limnodrilus spp. X X X X X X X X
Tubifex sp. X

,

Peloscolex sp. X
Unidentified species X X X X X X X L

~

Naididae - ''

Aulophorus sp. X /
Dero digitata X X X X
Nais elinguis X X,

| Nais sp. X
i Paranais frici X X
| %

|
Diptera -

Culicidaei

Chaoborus punctipennis X X
Chaoborus sp. X X X

Sheet 1
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TABLE 2.3.5-1 (Continued),

REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT
/

Missouri River Logan Creek
Species J S_ D F J S_ D_ F.

' '

Chironomidae
i Ablabesmyia janta X
i ZavrelimyTa spp. X X

Procladius adumbratus X X X X
P. riparius X X X X X. X

i Procladius spp. X
Paralauterborniella sp. X X X'

Rhectanytarsus sp. X X X X X
Polypedilum.halteraJ- X X-

''

P. scalaenum X
? Polypedilum sp. X X X X" Cryptochironomus blarina X'

Cryptochironomus fulvus X X X X X
Cryptochironomus sp. X X X
Trissocladius sp. X X X X

'

Tendipedini spp. X' X '

' Paracladopelma sp. X X
; Paratendipes sp. X X X
i Chironomus spp. X X X X X X X

Cricotopus exilis X X X
] Stictochironomus sp. X X X
i Conchapelopia sp. X
| Coelotanypus sp. X

Pseudochironomus sp. X X X; ,

Orthocladius sp. X 's4

} Dicrotendipos sp. X X X X X X
_

Trichocladius sp. X,

Glyptotendipes lobiferus X X
l Glyptotendipes senilis X .

! Glyptotendipes sp. X X
| Unidentified species X
<
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TABLE 2.3.5-1 (Continued)
REF. ENV. BASELINE INVENTORY - ANNUAL SUf41ARY CALLAWAY PLANT

Species Missouri River Logan Creek

E E E E E E E E
Ceratopogonidae

Bezzia sp. X
Unidentified sp. X X X

Psychodidae
Psychoda sp. X

Ephemeroptera
Hexagenia sp. X '

Pentagenia vittigena X
Pentagenia sp. X X
Caenis sp. X
Stenonema femoratum X X

? Ephemerella frisoni X X" Trichoptera-.

Neureclipsis sp. X
Ilydropsyche orris X X
Cheumatopsyche sp. X X ',h

,

"Unidentified sp., X *

'Odonata
Argia sp. X .__

X /
,

Gomphus sp.
Coleoptera . /

1 Dubiraphia sp. X X
! Unidentified sp.
i Collembolla

Unidentified sp. X X X
'

.

Mnphipoda N

Hyalella azteca X -

Gastropoda.

Ferrisia sp. X
Pelecypoda

Corbiculidae -

Corbicula sp. X
Sphaeriidae

Unidentified sp. X

Sheet 3



. _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ - _ _ _ _ _ _ _ _ _____

' ' . , . ' .W'' .. .,
* "

,

- ; ,5 $' A'.~-

. < , , . . ~w . s-,

. kk.f$| b:b' ih.'' -j'-
,

: * -; "' pyy-
M z{'

t',.
' If

'

'.n| . . . ._ ; :.3 .f . :''

'
,

2' Wi ,{ I : [, 3 . % ,,' ,,

M)h . ,
1! ' k'

s
''TABLE 2.3.5-2

.,

REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLAN)g.,'.

1

kf-QAf[.'[f.
MACROBENTHIC INVERTEBRATES COLLECTED FROM THE MISSOURI RIVER<

'

DURING JULY, SEPTEMBER, DECEMBER, AND FEBRUARY :'Uy
. ~

"
'

.
,.

Station A-1 Station A-2 Station B-1 Station B-2 'iit5 tion C-1 Station C-2
'

Date Organisms No/m2 % Total No/m2 % Total No/m2 % Total No/m2 % Total N0/m2.4% Total No/m2 % Total
July Oligochaeta 7 50 49 32 0 - 14 25

Diptera 0 - 21 14, 98 100 0 - .f.1%.W,''100 0
7 100: -

1973 ., -

Ephemeroptera 7 50 77 50 0 - 35
13 ..j$y.% 0,$'#.

- 0 -63 ..

,@I - 0 -| Trichoptera 0 - 0 - 0 - 7
'

Coleoptera 0 - 7 5 0 - 0 ..,: - (0 t - 0 -
'

TOTAL 14 100 154 101 98 100 56 101 - l'4 ., 100 7 100
'

'
'

September Oligochaeta 0 - 231 52 0 505 96 ' Ol - 539 99-

1973 Diptera 4 ?. 100 35 8 42 100 7 1 476 100 7 1, c,
1 1 Ephemeroptera 0 - 173 39 0 14 3 0 - 0- -

Pelecypoda 0 7 2 0
~

0 0 0 -
- - - -

|
_

, 100 476 100 546 100TOTAL 42 100 446 101 42 100 526

December Oligochaeta Not collected 0 - 0 364 68 7 33 2205 81>

1973 Diptera bottom scoured 21 100 0 154 29 7 33 434 16-

' Ephemeroptera by high water 0 - 0 - 14 3 7 33 56 2
Trichoptera 0 - 0 - 0 - 0 - 21 1

*

.
TOTAL - - 21 100 0 - 532 100 21 99 2716 100

*

i

February Oligochaeta Not collected 0 - .Not collected 525 67 0 21 60-

j 1974 Diptera Bottom scoured 0 Bottom scoured 224 29 0 - 14 40-

Trichoptera by high water 14 100 by high water 14 2 0 0 --

Odonata 0 - 14 2 0 - 0 -

Coleoptera 0 - N 7 1 0 - 0 -
,

) TOTAL - - 14 100 784 101 0 - 35 100- -

: i

i

8&&&&S&5555 SUU1 -
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TABLE 2.3.5-3
j REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT

MACROBENTHIC SPECIES DIVERSITY INDICES FOR STATIONS
ON THE MISSOURI RIVER AND LOGAN CREEK

.

! Date A-1 A-2 B-1 B-2 C-1 C-2 D E

July 1973 1.00 2.42 0.75 1.30 0.00 0.00 1.16 3.44
i

j September 1973 0.00 1.66 0.00 0.74 2.66 1.00 1.43 2.76

l December 1973 N.C." 1.59 0.00 3.36 1.59 3.57 2.75 3.12
|

| February 1974 N.C." 0.92 N.C." 3.58 0.00 2.16 2.85 2.70
:

''.69 2.05 3.00Average 0.50 1.65 0.25 2.25 1.06 1

!

| .. .

.

\'
i a'

Not collected - bottom scoured by high water.

'. ; *|
'

<

|
'

j e.'
*

, ,,

tr

.

?
'

.

-
- -

!.

,i

b

|

!



,

,

I

i

!

TABLE 2.3.5-4
REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT

WET-WEIGHT BENTHIC BIOMASS -MISSOURI RIVER AND IDGAN CREEK

2(Number of Organisms) Wet-Weight in mg/m g

W Station Olicochaeta Diptera Ephemeroptera Trichoptera Peleevooda Odonata Coleoptera Other w t-Wte

July , A-1 (7)2.1 - (7)2.8 - - - - -'

4.9
1973 A-2 (49)l1.6 (21)3.2 (77)28.7 - - - (7)19.6 63.1

! B-1 - (98)7.0 - - - - - - 7.0
B-2 (14)2.8 - (35)9.8 (7)40.6 '- - - - 53.2

C-1 - (14)2.1 - - - - - - 2.1
'

C-2 (7) 3. 5 - - - - - - - 3,5
! D (73)33.6 (30)9.8 ,- - - - - - 43.4,

.. ! , a . . .
'- .

E (73)27.7 (991)317.6 - - - - - (29)5.8 351.1

September A-1 - (42)l3.4 - - - - - - 13.4
1973 A-2 (231)234.5 (35)11.2 (173)192.5 - (7)161.7 599.9, - - -

| B-1 - (42)l3.4 - - - - - - 13,4
*

7' B-2 (505)648.9 (7 ) 2. 2 (14)16.1 667.2- - - - -

*
C-1 - (4761152.3 - - - - - - 152.3
C-2- (539)990.5 (7)2.2 - -

.
- - - - 992.7

D (1130)711.2 (118)37.8 - -
.N

- - - - 749.o
E, (205)91.0 (3549)l135.7 (206)S8.1 - - - . - . (73)l.4 1286.2

/
'Dscember A-1 ::ot Collected

1973 A-2 - (21)8.4 - - - - - - 8.4
B-1 - - - - - - - - -

B-2 (364)327.6 (154)81.6 (14)l.4 -
, - - - - 410.6

C-1- (7)21.0 (7)4.2 (7)0.7 -
*

25.9- - - -

,

C-2(2205)5512.5 (434)173.6 (56)89.6 (21)21.0 - - - - 5796.7
.

D (1750)7227.5 (235)517.0 (15)33.0 - - - - (59)S.9 7783.4
E (573)879.0 (309)669.5 - - - - - - 1548.5.

.
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! REF. ENV.BASELIEE[NVidfbRkIMIfYdVMMARYCALLyAYPLANT
j (Number of*0rganismsi~ Wet-Weight in mg/m
'

Total
Date Station Oligochaeta Diptera Ephemeroptera Trichoptera Pelecypoda Odonata Coleoptera Other Wet-Wt

February A-1 Not Collected
,

; 1974 A-2 - - - (14)186.2 - - - - 186.2
D-1" Not Collected

| B-2 (525)S25.0 (224)107.1 - (14)9.8 - (14)487.9 (7)2.4 1132.2-

| C-1 - - - - - - - - -

c-2 (21)12.6 (14)l.4 - - - - - - 14.0

j D (2484)18,795.6 (382)636.7 - - (15)S7.0 - - - 19,489.3
. E (441)l367.1 (221)839.8 - - (74)S32.8 - - - 2739.7
I

*
.

!

!
:

I,

7
w

'N
. '

4
.

*
.

I

l

i

j c4 ,

-
i

!'
i
i =

f '

I

,
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TABLE 2.3.5-5 -i

REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT
MACROBENTHIC INVERTEBRATES COLLECTED FROM LOGAN CREEK

DURING JULY, SEPTEMBER, DECEMBER, AND FEBRUARY

'

Station D Station E
Date Organisms No/m2 % Total No/m2 % Total

July Oligochaeta' 73 71 73 7
1973 Diptera 30 29 991 91

Other 0 29 3-

TOTAL 103 100 1093 101

September Oligochaeta 1130 91 205 5
1973 Diptera 118 9 3549 88

Ephemeroptera 0 - 206 5
.

Other 0 - 73 2
'

P TOTAL 1248 100 4033 100

December
1973 Oligochaeta 1750 BS 573 65

Diptera 235 ~1'l 309 35
Ephemeroptera 15 1 0 - *

Other 59 3 0 - -

/TOTAL 2059 100 882 100
.

February Oligochaeta 2484 86 441 60
1974 Diptera 382 13 221 30

Pelecypoda 15 1 74 10

' TOTAL 2881 100 736 100.

4

.-
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PRECONSTRUCTIONMONITOItG N0L'b1MARYCALLAWAYPLANT1974REF.
BENTHIC MACROINVERTEBRATES COLLECTED FROM THE

- MISSOURI RIVER AND LOGAN CREEK ,
JUNE 1974

Logan Creek
Missouri River Sampling

I Samplina Stations Stations
Organism A-2 B-2 H-2 C-2 D E

Nematoda
Unknown sp. P" + + P E E

Annelida
Oligochaeta

Dero sp. P + + P E +
,

Tubifex sp. P + P P E E

E Limnodrilus sp. P P P P E E
Branchiura sowerbyi + P + + E E
Lumbriculus sp. P + + P + +

Crustacea f

Copepoda +' 4 + + -' + +
cCalanoida P P + R , ,

Cyclopoid + + + R E E
Cladocera + + + P + +
Amphipoda

Crangonyx sp. + + + R + +
Decapoda
Palaemonetes kadiakensis + + + +
Astacidae (immature) + + + +'

+ R
+ R

|E
| Diptera
| Chironomidae

Ablabesmyia sp. + + + + + Rl

Chironomus sp. + + + P,R E E
Chironomus sp. B + R + + + +
Cryptochironomus sp. P + + + + +!

Tribelos sp. + + + + + E
Polypedilum sp. + + + R + +
Microtendipes sp. + + + + + E

Culicidae
Chaeborus sp. + + + R + +

,

Trichoptera
,

| Hydropsyche sp. + R + R + +

| Chematopsyche sp. + R + + + +

Ephemoptera
; Centroptilum sp. + R + + R +

f
Stenonema sp. + R + R + R

!|
'

Paraleptophlebia sp. + + + R + +
, " . . Isonychia sp. + R + + + +

Caenis sp. R + + + + +
i

,

i

Sheet 1
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TABLE 2. 3. 6-1 (continued)

Logan Creek
Missouri River Sampling
Sampling Stations Stations i

Organism A-2 B-2 11 - 2 C-2 D E |

Odonata "

Zygoptera + + + + + + )Argia sp. R + + + + + i
Anisoptera i

Gomphus sp. + + + P R +
Macromia sp. + + + + + R

Mollusca 1

Amblema sp. '+ + + + + R
Uniomeras sp. + + + + + R

! "Ponar grabs
f

b #
Ekman grabs .

c "

Random samples
,

i

B

B

B

B

E.

E

E
'

S.

Sheet 2
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TABLE 2.3.6-2*

REF. PRECONSTRUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974
WET-WEIGHT BENTHIC MACROINVERTEBRATE BIOMASS AND DENSITIES FOR

MISSOURI RIVER AND LOGAN CREEK, JUNE 1974"

! Total

] Stations Nematoda Oligochaeta Crustacea Diptera Odonota Wet-Weight

i A-2 (10) 1 (1720) 1934 (10) 5 (19) 14 + 1939
i

B-2 + (912) G. (10) 5 + + 904

] C-2 (19) 1 (1159) 174s ~ + (10) 5 (10) 1938 3687
I

| D (43) 2 (3099)15136 + (150)l30 + 15268
1

E (21) 1 (705) 280 + (171)237 + 518

H-2 + (808) 262 + + + 262, a

1
'

i C
i
4

| "(number of organisms) wet-weight in mg/m 2
,,

; 'N
!

I

I

f

I'
!
,

e.

.
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TABLE 2.3.6-3 .

j . BENTHIC MACROINVERTEBRATES COLLECTED FROM THE MISSOURI RIVER
I AND LOGAN CREEK, SEPTEMBER 1974

|

! Missouri River Iogan Creek
Sampling Stations Sampling Stations

Organism A-2 B-2 H-2 C-2 D E,_

:

} Platyhelminthes
'

Turbellaria P" R + + + +

Annelida
| Oligochaeta

c'

Branchiura sowerbyi P P P P E E
Limnodrilus sp. P P P P E E
Lumbriculus sp. + + + + + E

Crustacea'

'

Amphipodao
,O Craygonyx sp. + R + + + +
: N' Decapoda

Astacidae (immature) + + + + + R;

i Palaemonetes kadiakensis_ + + + + + R
t

| Diptera . . .

Chironomidae
Ablabesmyia sp. + P + P + E
Chironomus sp. + P P P + E,

Coelotanypus sp. + P P P + +
Cryptochironomus sp. + P + P E E
Glyptotendipes sp. + + + + + E
Microtendipes sp. + + + + + E
Pentancurini + + P + + +
Procladias sp. + + P P + E

,'%Polypedil,um,sp. + R P + + E
Psectrocladius sp. + R + + + +.

| Pseudochironomus sp. + + + + + E
Tanypodinae P R + + + +

1

Sheet 1,
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TABLE 2.3.6-3 (continued)

REF. PRECONSTRUCTION' MONITORING ANNUAL SUMARY CALLAWAY PLANT 1974

| Missouri River Logan Creek
Sampling Stations Sampling Stations

Organism A-2 B-2 H-2 C-2 D E1

i
Tanytarsini + + + + + E
Tanytarsus sp. + R + + + +

Culicidae
;

Chaoborus sp. + R P + + +i

Tipulidae + + + + + R

i Tabanidae

| Tabanus sp. + + + + + R

I Trichoptera i

i Chematopsyche sp. P R P + + +
| Hydropsyche sp. + P + + + +

P Lype.sp. + R + + + +
- -

; Ephemoptera"

Caenis sp. + R + + + E

] Centroptilum sp. + R + R + +

]
Hexagenia sp. + P P P + +,

Stenonema sp. + R + R + +

Megaloptera,

Sialis sp. + + + + + E

Odonata
i Gomphus sp. P P + + + +
4

j Hemiptera
;j Buenoa,sp. + + + R + +

i Gyretes sp. + + + ~., R E +

: Coleoptera ,

] Stenelmis sp. + + + R + +
' Mollusca

| Lasmigona sp. P + + + + +

i

) Sheet 2
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| TABLE 2.3.6-3 (continued)
i
I

i
-

:
I

*
! Missouri River Logan Creek
! Sampling Stations Sampling Stations
!, Organism. A-2 B-2 H-2 C-2 _D _E
:

! Pisidium (cyclocalyx) adamsi P P + + + +
: Shaerium (musculium)
f partiumeium P + + + + +

|,

i
|

| Ponar grab sample
i b
| Random sample
,

i C
; Ekman Dredge Sample
!

!
!

!

!

?
Ms
M3

'N
i ;

i i

i

|

|
!

~

G

|

|

|

|
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TABLE 2.3.6-4
REF. PRECONSTRUCTION MONITORING ANNUAL SUM!4ARY CALLAWAY PLANT 1974

j WET-WEIGHT BENTHIC MACROINVERTEBRATE BIOMASS AND DENSITIES
FOR MISSOURI RIVER AND LOGAN CREEK, SEPTEMBER 1974a

.

Stations
Groups A-2 B-2 H-2 C-2 D, E,

'

I

|

Oligochaeta (886)l.007 (2219)3.309 (848)0.889 (743)0.893 (3057)3.656 (606)0.594

; Diptera (10)0.005 (48)0.024 (124)0.071 (162)0.081 (1410.007 (222)0.111
:

Trichoptera (10)0.005 (48)0.135 (10)0.042 + + +
1

; Ephemoptera + (86)0.632 (19)0.322 (67)2.295 + (10)0.008
| ?
G Odonata (10)0.430 (10)0.134 + + + +

Coleoptera + + + - + (14)0.143 +

Mollusca (67)l.710 (10)l.086 + + + +

.

'

Other (10)0.005 + + + + (10)0.233
2Total /m (993)3.162 (2421)5.320 (1001)l.324 (972)3.269 (3085)3.806 (868)0.946

's
"(number of organisms) wet-weight in mg/m2

,



TABLE 2. 3. 6- 5

NUMBER OF BENTHIC MACROINVERTEBRATES COLLECTED
IN A METERED LARVAL NET IN THE

MISSOURI RIVER,
JUNE 23,1974

E
Organism Station B Station C

Crustacca
Amphipoda

Crangonyx sp. + 1

Diptera
Chironomidae
Chironomus sp. 1 1
Chironomus sp. B 1 +
Polypedilum sp. + 1

Culicidae
Chaoborus sp. + 1

Trichoptera
llydropsyche sp. 1 1
Chematopsyche sp. 1 +

'

4

Ephemoptera
Centroptilum sp. 3 +
Stenonema sp. 10 13
Paraleptophleba sp. + 1
Tsonychia sp. 2 +
Caenis sp. 2 +;

/
Odonata

Comphus sp. + 1

TOTAL 20 20

3 3DENSITY 0.0503/m 0.0568/m

5

.

e

b

E_.
. . - . . _ _ . - - - _ _ . _ . _ . - ._. __



_ ______________________ __________ ________ ____ ___________ __ _______ - _______-. _- __

W W.W W p g
,

TABLE 2.3.6-6
I .REF. PRECONST'lUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974
i NUMBER OF BENTHIC MACROINVERTEBRATES COLLECTED IN A METERED LARVAL NET

IN THE MISSOURI RIVER JUNE 23 AND SEPTEMBER 8, 1974
,

!

June 23 September 8
Organism Station B Station C Station B Station C

Annelida
Oligocheate

,

Limnodrilus sp. + + + 1
,

| Crustacea
; Amphipoda

Crangonyx sp. + 1 1 +

! Diptera
Chironomidae

Chironomus sp. 1 1 + +
Chironomus sp. B 1 + + +

,[ Polypedilum sp. + 1 1 3
Tanypodinae (unknown) + + 1 1w

Culicidae
Chaoborus sp. + 1 4 3

Trichoptera
Chematopsyche sp. 1 + 's + +

| Hydropsyche sp. 1 1 2 6
i Lype sp. + + 1 +

Ephemoptera;

Caenis sp. 2 + + +
Caenidae (unknown) + + + 2'

Centroptilum cp. 3 + + +
Hexagenia sp. + + 5 4

,

t Isonychia sp. 2 +. + +
Paraleptophleba sp. + 1 + +
Stenonema sp. 10 13 1 2

,

l Odonata
j Gomphus sp. + 1 + + *

Sheet 1,
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TABLE 2.2.6-6 (continued),

!

! ,

|
June 23 September 8

Organism Station B Station C Station B Station C
'

.

Hemiptera
Buenoa sp. + F + 1

Coleoptera
'Stenelmis sp. + + + 1,

j TOTAL 21 20 16 24

3DENSITY 0.0527/m3 0.0568/m3 0.0490/m3 0.0603/m
,

i

!
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TABLE 2.3.6-7

NUMBER OF BENTl!IC MACRgINVERTEBRATES COLLECTED IN
DRIFT NETS IN LOGAN CREEK,.,

JUNE 22, 1974,

Organism Station D Station E
1

Crustacea
Copepoda

Cyclopoid 6 38
!

Diptera
Chironomidae

Ablabesmyia sp. + 1

Ephemoptera
Stenonema sp. + 1
Centroptilum sp. 1 +

f i

_ e

8 20.135-m nets

a

R .

6
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TABLE 2.3.6-8
1

REF. PRECONSTRUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974
j BENTHIC MACROINVERTEBRATES COLLECTED FROM THE MISSOURI RIVER AND LOGAN CREEK

DURING JULY (J-3), SEPTEMBER (S-3), DECEMBER (D-3), 1973, AND
i FEBRUARY (F-4), JUNE (J-4), AND SEPTEMBER (S-4), 1974

Missouri River Icgan Creek
Organism J-3 S-3 D-3 F-4 J-4 S-4 J-3 S-3 D-3 F-4 J-4 S-4

Platyhelminthes
Turbellaria x

Nematoda
unknown sp. x x

Annelida
Oligochaeta

Enchytracidae
unknown sp. x x x
Lumbriculidae
Lumbriculus sp. x x

!? unknown sp. x
|$ Tubificidae
i Aulodrilus pigneti x x

Branchiura sowerbyi x x x x x x ,' y x x x x x x
Ilyodrilus templetoni x,

1 Limnodrilus ceruix x x x x

L_. claparedeanus x x x x
,

! L. hoffmeisteri x x x x
L. sp. x x x x x x x x x x x x

L_. udekemianus x x x x x
Peloscolex sp. x
Tubifex sp. x x x
unknown sp. x x x x

,N
x x x x

Naididae
Aulophorus sp. x,

Dero digitata x x x x
Dero sp. x x
Nais elinguis x x
N. sp. x

O
,

-- -
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TABLE 2.3.6-8 (continued)

REF. PRECONSTRUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974

Missouri River Iogan Creek
Organism J-3 S-3 D-3 F-4 J-4 S-4 J-3 S-3 D-3 F-4 J-4 S-4

Paranais frici x x

Crustacea
,

Amphipoda
Crangonyx sp. x x;

; Hyallella azteca x
Decapoda.

' Astacidae (immature) x x
i Palaemonetes kadiakensis x x

Diptera*

Chironomidae
Ablabesmyia janta x
Ablabesmyia sp. x x x

,o Chiroromus sp. x x x x x x x x x x x
|b Coelotanypus sp. x x
'~

Conchapelopia sp. x
Cricotopus exilis x x x
Cryptochironomus blarina x

' Cryptochironomus fuluus x x x x x
i Cryptochironomus sp. x x x 'N X x

Dicrotendipes sp. x x x x x x
Glyptotendipes lobiferus x x

; Glyptotendipes senilis x
Glyptotendipes sp. x x x

1 Microtendipes sp. x x
I Orthocladius sp. x

Paraciadopelma sp. x x
; Paralauterborneilla sp. x x x '

, ,

Paratendipes sp. x x x
j Pentaneurini (unknown) -

' x
; Polypedilum halterale x x

Polypedilum scalaenum x
Polypedilum sp. x x x x x x x

! Sheet 2

.
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TABLE 2.3.6-8 (continued)
:

1

!
Missouri River Iogan Creek

I Organism J-3 S-3 D-3 F-4 J-4 S-4 J-3 S-3 D-3 F-4 J-4 S-4

Procladius adumbratus x x x x.

' Procladiur riparius x x x x x x

Procladius sp. x x x

Psectrocladius sp. x
Pseudochironomus sp. x x x x

Rheotanytarsus sp. x x x x x

Stictochironomus sp. x x x

Tanypodinae x

Tanytarsini x

"inytarsus sp. x

Tendipedini x x
Tribelos sp. x
Trichoc!adius sp. x
Trissocladius sp. x x x x

Zavrelimyia sp. x x

Culicidae

? Chaoborus punctipennis x x

y Chaoborus sp. x x x x x
Ceratopogonidae

Bezzia sp. , x
'

Unidentified sp. x x x
,

Psychodidae
Psychoda sp. x

Tipulidae x

Tabanidae .

Tabanus sp. x

Trichoptera
Chematopsyche sp. x x x x
IIydropsyche orris x x

,

liydropsyche sp. x x'
E(pe sp. x
Neureclipsis sp. x
TJnidentified sp. x

Sheet 3
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TABLE 2.3.6-8 (continued)
REF. PRECONSTRUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974

Missouri River Iogan Creek
Organism J-3 S-3 D-3 F-4 J-4 S-4 J-3 S-3 D-3 F-4 J-4 S-4

j e

| Ephemoptera *

Caenis sp. x x x x
,

Centroptilum sp. x x x

| Ephemerella frisoni x x
i llexagenia sp. x x

] Paraleptophlebia sp. x

| Isonychia sp. x
Pentagonia vittigena x
Pentagenia sp. x x,

' Stenonema femoratum x x

Megaloptera
Sialis sp. x

Odonata;

.a Argia sp. x
!A Gomphus sp. x x x x

{," Macromia sp. x

j Hemiptera ~

! Buenoa sp. . x.\Gyretes sp. x x

Coleoptera
Dubiraphia sp. x x

Stenelmis sp. , x

] Mollusca
Gastropoda.

Ferrisia sp. x ,,

; Pelecypoda *

1 Amblema sp. x

j Corbicula sp. x
Lasmigona sp. x*

Pisidium adamsi x'

Shaeriidae unknown x;
'

Shaerium partumeium x
Uniomeras sp. x

.

Sheet 4 i
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Table 1 Benthic and drifting macroinvertebrates collected in the Missouri
River near the Callaway Nuclear Power Plant, June 1980 through
May 1981.

REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980

Taxa
.

Benthic Drifting

Oligochaeta
Naididae

Allonais inaequalis (Stephenson) X

Aulophorus furcatus (Muller) X

Nais sp. Muller X

Tubificidae .

Branchiura sowerbyi Beddard X

Limnodrilus cervix Brinkhurst X
L. claparedianus Ratzel X.

{ hoffmeisteri (Claparede) X
'

--
,.

L. udekemianus Claparede X

Hirudinea
/Erpobdellidae .

Mooreobdella microstoma (floore) X

Plecoptera
Perlidae

- Neoperla sp. Needham X

Perlesta placida (Hagen) X

Ephemeroptera
,

.. S ichlonurida.eIsonychia sp. Eaton X

Baetidae
Baetis sp. Leach X.

Heptageniidae
Aneoporus sp. Mc. Dunnough X

Heptagenia sp. Walsh 'X
Stenonema integrum McDunnough X

Caenidae
'

Caenis sp. Stephens X X

Tricorythidae
Tricorythodes sp. Ulmer X

Epheridae
Hexagenia sp. Walsh X X

Pentagenia vittigera (Walsh) '

X X

Odonata
Coenargrionidae.

Argia sp. Rambur X

Ischnura sp. Charpentier X

Gomphidae
Dromogomphus sp. Selys X X

Gomphus sp. Leach X X

t
-

t _
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Table 1.-

Continued REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980

_.

Taxa Benthic Drifting
-

; Hemiptera
Corixidae X

r-- Pleidae
/ Plea striola Fieber X

' Megaloptera
Stalidae

Sialis sp. Latreille X
L Trichoptera

.

"

Polycentropodidae
Neureclipsis sp. Mc Lachlan X

Hydropsychidae ..

Cheumatopsyche sp. Wallengren X
Hydropsyche orris Ross X X

ji., simulans Ross . X /

H. venularis Banks X

Etamyia flava (Hagen) X
Leptoceridae

Trianodes sp. McLachlin X., .

Coleoptera
Dytiscidae

Hydroporus sp. Clairville X

Laccophilus sp. Leach X g
Elmidae g

Dubiraphia sp. Sanderson X.

Macronychus glabratus Say Xs

Stenelmis sp. Dufour X

[ Diptera
L. Tipulidae X

'

Chaoboridae
r Chaoborus punctipennis (Say). X X

t Chironomidae
' - ~

i
Ablabesmyia ornata Saether X

1 Chernovskiia orbicus Townes X X

Chironomus sp. (Meigen) X X
- Coelotanypus sp. Kieffer X

Corynoneura sp. Winnertz X
.

Cryptochironomus sp. Kieffer X X,

Dicrotendipes sp. Kieffer X._

Eukiefferiella sp. Thienemann X

p Larsia sp. Fittkau X

Nanocladius sp. Kieffer X
- Paracladopelma sp. Harnish X X

*

>

...

D-25
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Table 1.
Continued REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980

'
,

, .

|T .

-

Taxa Benthic Drifting

Parametriocnemus sp. Goetghebuer X
Paratendipes sp. Kieffer X X

Polypedilum sp. (Convictum Group) X X| .-

'

Polypedilum sp. (Scalaenum Group) X X
*

|g Procladius sp. Skuse X

gi- Rheotanytarsus sp. (Bause) X
,

Robackia claviger Townes X Xg i
Robackia demeijerei Kruseman X
Tanypus stellatus Coquillet X,

1 ' Tanytarsus sp. Van der Wulp X XI ..

Thienemannimyia Group X
! Ceratopogonidae X,

: Empididae X /
.I Stratiomyiidae X

'
|

l Pelecypoda
,

j i Sphaeriidae
g, ' Sphaerium transversum (Say) X

i

TOTAL NUMBER OF TAXA 24 58
*

.

e

.

e

t

E .

t -

t

t
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; Table 2 Macroinvertebrates collected in Logan Creek and Mud Creek near the Callaway Nuclear Plant. June 1980 through May 1981.
,

j REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980

|
I Ponar Qualitative
I Locan Creek t:ud Crecir Lop n Creek Mud Creetc
! Taxa Location D Location El Location E2 Location 3 Location El Location E2
,

i
i Turbellaria
I Planariidae X'
; Cligochaeta

liaididte ,

pgeo_ digitata (Muller) X X X X X
Hr.nmonais waldvoqcli Bretscher X X X

[tiicrialacustrisLeidy Xo
4 Tubtficidae
N Auled -ilus r,ioueti Kowalewski X X

hEciiiura sc :erbyi Beddard X 'X X X X

livocritus te.mpletoni (Southern) X X g
LiiriqJrilus cervix Srinkhurst X X X X X

L. cl. ipa _redianus Ratzel X

L Jtoff.misteri (Claparede) X X X
*

L. nauneensis Crinkhurst and Cook X X X,

E .ideke.aianus Claparede X X X, ' ,

Hirudinca -
| ,! Glossiphoniidae

Helobdclla stagnalis (Linnaeus) X X
(' Erpoboellidae,

,
'

tiocreo5delic nicrosto.na (!!oore) X X-
.

Decapoda
*

Astacidae X X X X

| Palaccionida e
t . Palaemonetes kadiakensis_ Rathbun X X X

Amphipoda
Talitridae .

Hyalella azteca (Saussure) X X X X X X
Hydracarina X X X

.Piecoptera
, Ferlidae

,

XAcroncuria sp. Pictet
,

| -
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! Table 1
( Con ti r.aed REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980

Porar Qualitative
Locan Creek Mud Creek Logan Creek Hud Creek

.
Taxa Location D Location El Location E2 Location D Location El Location E2

!

Ephemeroptera*

Baetidae
. 1 Saetis sp. Leach X X
!

| Callibaetis sp. Eaton X X X X
Heptageniidae '

I ,|; o S_terona a integrum McDunnaugh X
*

,

i 3. trirunctatum Banks X X
i $ CaeniEc

~

Caenis sp. Stephens X X X X X X
Ephe::cridae

Hexagenia sp. Walsh X X
, X X

Coenagrionidae
b ia_ sp. Rambar X-

Ischrura sp. Charpentier X X X X X
Gomphidae

' Crosoqomphus sp. Selys X X
fg p M sp. Leach Xa.

Aeshnidae.
i, Anax sp. Leach X

Libellulidae' *

.**Erythenis sp. Hagen X
Libellula sp. Lir.ne' X

.

e Macrothenis sp. Hagen X
Perithe:nis sp. Hagen X Xe

Platheriis lydia Drury X4

Sz2ptr.y sp. t;ecan X X,
'

Tramea sp. Hager. X
Hemiptera

Corixidae
Trichocorixa sp. Kirkaldy X X X X X X

'

i
-

.
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Table 2. .

Continued REF. 'PREOPERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980 --

1

'l

Pona r Oualitative
Logan Creek Mud Creek Logan Creek Mud Creek

i Taxa Location D Location El Location E2 Location D Location El Location E2
3

Pleidae
plea striola Fieber X X

i Belostoma tidae
i Belostema sp. '.atreille X

' _Lethocerus sp. Mayr X,

,

Gerridae
? - Gerris sp. Fabricius Xi

s, @ Rheumatobates sp. Bergroth X X .
i

' Trepobates sp. Uhler X
'l Megaloptera .

'

Stalidae 'N*

'

Sialis sp. Latreille X X X X

Trichoptera,

| Hydropsychidae -

Hydropsyche orris Ross X
1 4 Coleoptera -

Haliplidae '
, .

g Peltodytes sp. Regimbart X X X X

g Dytiscidae
,

XM bus sp. Leach,-
5 Hydroporus sp. Clairville

f !tgrntus sp. Stephens X
,

.X X
**

,

_Laccephilus sp. Leach
'

X. X.-

Gyrinidae
Gyrinus sp. (Geoffroy in) Muller

~ .,'
X -

t Hydrophilidae *

j' Berosus sp. Leach X' -

t Enochrus sp. Thomson X X
'

jiydyochn sp. Leach X. X
.

Tropisternus sp. Solier
,

X- X X X
,

t
- -

.
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Table 2.
Continued REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980

; '

ponar Qualitative
! Logan Creek 14ud Creek Logan Creek Hud Creek
! Taxa Location D Location El Location E2 Location D Location El Location E2
1,

Elmidae
j j;
4

Dubiraphia sp. Sanderson X X X X X
:, Diptera
1) Tipulidae X

I{ psychodidae X

ia ?
Culicidae X

1 Anopheles sp. Meigen X X
jo $ Chaoboridae
j ,9 Chaotorus punctipennis (Say) X X X X X X
i.' Chironomidae -

Abl3besmyia sp. Johannsen X
Cnirono2,us sp. (Helgen) X X X,

, Cladotanytarsus sp. Kieffer X X
8 Clirotanypes sp. Kieffer X X X X X X
A Coelotan gus,sp. Kieffer X

;4- Cricotops sp. (V. d. Uulp) X
!j Cryptochironomus sp. Kieffer X X X

' Cryptotendices sp. Lenz X X
! Dicratendipes sp. Kieffer X X X X X

:4
''

. Endochirono'qus sp. Kieffer X X

Glyytoter.dipes sp. Kieffer X
N

Xs X
* *

Labrudinia sp. Fittkau X ,'
Larsia sp. Fittkau X X X X
Micronsectra sp. Kieffer X X

~

Phaenopsectra sp. Kieffer X

PolypediluT sp.(Conyictum Group) X X
i

l Polyp 2dilan sp. Kieffer X X X X X

|

!

'

g
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Table 2 '
| Continued REF. PREOPERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980

'

I
Ponar Qualitative

Logan Creek Mud Creek Logan Creek Mud Creek
Taxa Location D Location el Location E2 Location D Location El locatio W

I Procladius sp. Skuse 'X X X
^

X X
i ! Rhectanytarsussp.(Bause) X
,t stictochironwus sp. Kief fer X

i _Tanyypn sp. Meigen X X X X.

;j L carinatus Sublette X

| T. grodhousi Sublette X
;p T neo;unctipennis Sublette X X
' .,! . . L stellatus Coquillet X X X.

ii Tanytarsus sp. Van der Wulp X X X X X
~I .i P lavrolia sp. Kieffer X

; ,H $ Ceratopogenidae X X X X X X,

Ecipididaa X X
'

Tabanidae X
'

i
i, Gastropoda '

ij Physidae
Physa sp. Draparnaud X X X X X X..

|,, Pelecypoda
!' Sphaeriidae
!* Sohaeriu-i transversum (Say) X X X X 'X
i- Pisidium sp. Feiffer X X

Unionidae'
.

|I
k Anodonta imbecilis Say X-.s

i Licumia subrostrata (Say) X
i1

* ~

TOTAL NUM3ER OF TAXA 29 42 50 .35 49 35

.

;
-

. .
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Table 3. Summary of macroinvertebrate data from drift samples collected |

in the Missouri River near the Callaway Nuclear Plant, June 1980 |
'through May 1981. Densities are the means of three samples.

REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980

Location
j Sampling Date B1 B2 B3 C2

June 1980

3Density (no/100 m ) 62 37 33 73
Ephemeroptera (%) 3 18 15 8

Trichoptera (%) 46 53 65 65 ,
Chironomidae (%) 43 21 17 18

Other Drift (%) 8 8 3 9

Number of Taxa 19 19 14 22 j
Diversitya 0.78 0.84 0.70 0.80 ..i

Evennessb 0.76 0.83 0.78 0.73 i

Redundancy 0.38 0.33 0.39 0.43c
. ,._

July 1980

3
'

f>ensity (no/100 m ) 89 58 NDd 43'

tphemeroptera (%) 38 39 37*

Trichortera (%) 46 41 43

Chironocidae (%) 11 18 14

Other Drift (%) 5 2 6

Number of Taxa 23 19 14

Diversity 0.88 0.79 0.79

edun ncy 0 03

E
,g

%
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Table 3.
' Continued REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980'

r-

J

.-

j Location
_ Sampling Date Bl B2 B3 C2

r-

August 1980
Density (no/100n3 68 37 39 58Ephemeroptera (%)) 25 35 45 31 ,

| Trichoptera (%) 42 26 21 28
. Chironomidae (%) 29 33 23 35'

r- Other Drift (%) 4 6 11 6
flumber of Taxa 24 24 20 25 _Diversity 0.95 0.98 0.95 1.07

'

'. Evenness 0.80 0.86 0.85 0.86
Redundancy 0.34 0.37 0.37 0.27

J
.

B
-

.

E

.

E
. . >

E
._

_

a Diversity (Shannon - Log Base 2) (Zar 1974)

- b Ever. ness (Pielow 1966)

c Redundancy (Zar 1974)
-

d fl0 - No Data

B
_

E
-.

0-33
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Table 4. Summary of macroinvertebrate data from Ponar grab samples collected
in the Missouri River near the Callaway Nuclear Plant, June 1980
through May 1981. Densities are the means of three sampics.

I REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980

location
Sampling Date A2 B2 H2 C2

June 1980
,

2Density (no/m ) 70 134 498 274
Tubificidae (%) 18 0 0 95
Chironomidae (%) 82 24 4 ~2
Ephemeroptera (%) 0 0 0 0

Other Benthos (%) 0 76 96 2
Biomass (mg/m ) 51 15 5 2252

,,

Number of Taxa 5 5 3 5

Diversitga 0.10 0.14 0.09 0.20
. O.56Evenness 0.21 ~~,0.22 0.21 '

''O.j7Redundancyc 0.13 0.11 0.46
Depth (m) 3.0 7.5 9.5 ND

Substrate Medium & Gravel, Gravel , Silt
Fine Sand Medium & Medium & Detritus

Fine Sand Fine Sand,

|

| July 1980

2Density (no/m ) 102 13 38 115
Tubificidae (%) 44 0 50 83
Chironomidae (%) 0 0 17 0
Ephemeroptera (%) 50 100 0 11

Other Benthos (%) 6 0 33 6-
,

Biomass (mg/a2) 305 13 29 42
,

' Number of Taxa 7 1 5 3
Diversity 0.39 0.00 0.10 0.16

_

Evenness 0.62 0.00 0.32 0.43
Redundancy 0.05 0.00 0.01 0.25
Depth (m) 3.0 3.0 3.0 3.0
Susbtrate Medium & Medium & Medium & Fine Sands

Fine Sand Fine Sand Fine Sand Silt

| '-

I

I

R-- - - =
.. .

- - - - - --
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Table 4.
Continued REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980 j

-

i

Location
7 Sampling Date A2 B2 H2 C2

<

August 1980
r-

2Density (no/m ) 664 19 13 19,

Tubificidae (%) 63 33 0 0

Chironomidae (!) 9 67 50 100
Ephemeroptera (% 19 0 0 0
Other Benthos (% 9 0- 50 0

2Biomass (mg/m ) 2,348 15 6 25
'

~

Number of Taxa 14 3 2 3
Diversity 0.69 0.10 0.00 0.10 .

Evenness 0.86 0.33 0.00 0.33
Redundancy 0.15 0.00 0.00 0.00
Depth (m) 5.0 / 5.0 5.5 3.5
Substrate Muck, Fine Sand, Fine Sand, Fine Sand,

Fine Sand, Medium Sand Medium Sand
Coarse Sand Gravel
& Silt ,

E

.

a Diversity (Shannon-Log Base 2) (Zar 1974)

b Evenness (Pielow 1966)

c Redundancy (Zar 1974)

d ND - No Data

E
.

E

E
_

D-35
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Table 5 Summary of macroinvertebrate data from Ponar grab samples
collected in Logan Creek and Mud Creek near the Callaway

E Nuclear Power Plant, June 1980 through May 1?81. Densities
p are the means of three samples.

REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980

6 Logan Creek Hud Creek
Sampling Date Location D Location El Location E2

' '

June 1980
,

2Density (no/m ) 1,837 10,872 1,863
Naididae (%) 0 1 1,

'

Tubificidae (%) 78 43 24
Chironomidae (%) 2 53 72

' Biomass (mg/m2) )Other Benthos (% 20 3 3,

7,273 65,353 * 320. .

Number of Taxa 17 35 20
Diversitya 0.64 0.91 0.57

| Evennessb 0.63 0.68 / 0.56
cRedundancy 0.38 0.32 0.45

Depth (m) 0.5 0.5 0.5
, Substrate Silt & Detritus Silt, Sand Silt, Sand
'

Gravel & Gravel &'
Detritus Detritus

2Density (no/m ) 3,547 4,204 4,083
Naididae (%) 11 7 1

Tubificidae (%) 57 52 22
Chrionomidae (%) 19 27 14
Other Benthos (%) 13 9'7g 63

2Biomass (mg/m ) 9,895 4 ,211'

Number of Taxa 23 32 30
Diversity 0.75 0.91 0.62
Evenness 0.64 0.72 0.50,

.

! ~

Redundancy 0.37 0.28 0.50
Depth (m) 0.3 0.3 0.3
Substrate Silt & Detritus Sand & Muck Rock, Muck &

Detritus

t -

t

9

5

51
. . _ _ _ . e:3e .
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Table 5

~

Continued REF. PRE 0PERATI0flAL M0tlITORIllG PROGRN4 JUllE-AUGUST 1980

~

E
Logan Creek Mud Creek,_.

Sampling Date Location D Location El Location E2

August 1980
2Density (no/m ) 2.520 6|399 2,858-

flaididae (%) 6 18 11
._ Tubificidae (%) 43 32 30 E

Chironomidae (%) 42 22 45 5
Other Benthos (%) 9 26 14 -

2Biomass (mg/m ) 15,032 7,044 5,780
,; flumber of Taxa 23 26 36
L Diversity 0.34 0.84 f 0.94

Evenness 0.71 0.70 0.J3
Redundancy 0.29 0.30 0.27
Depth (m) 0.5 0.5 0.5
Substrate Muck Silt, Sand Silt & Fine Sand -

Gravel & 3
Detritus 5

!

I -

'.t .

E

E
.

a Diversity (Shannon-Log Base 2) (Zar 1974)

b Eveness (Pielow 1966)

i d Redundancy (Zar 1974)

| E
1

E
i

__.

_
D-37

~
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Ta bl e 6. Ranked mean percent occurrence and mean abundance of predominant
drifting macroinvertebrate taxa collected from metered net samples
at four locations in the Missouri River near the Callaway Nuclear
Plant, June through August 1980. Densities for each location are
the means of 9 samples.

REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980

3
Taxa Percent Mean no/100m

Location B-1

Hydropsyche orris 25.5 18.6
Hydropsyche simulans _ 13.9 10.1
Chrionemidae pupae 12.6 ,9.2
Caenis sp. 11.1 8.1
Stenonema .integrum 5.6 4.1
Chernovskiia orbicus 54 3.9
Baetis sp. 4 .'i 3.4 .

Polypedilum sp. 4.2 3.1
Potamyia flava 3.7 2.7
Isonychia sp. 41 . 0 4.1

Total Trichoptera 44.9 32.7
Total Chironomidae 25.4 18.5
Total Ephemeroptera 24.2 17.6

,

Total Drif t 72.8

Location B-2

.

_Hydropsyc_he orris 23.2 10.2e

|
Caenis sp. 13.2 5.8

i Hydropsyche simulans 13.0 5.7
I Chironomidae pupae 10.2 4.5

Stenonema integrum 8.4 3.7
Polypedilum sp. 6.2 2.7

_,

Baetis sp. 4.6 2.0
Chernovskiia orbicus 3.6 1.6
Potamyia_ flava 2.7 1.2
Isonychia sp. 2.3 1.0

Total Trichoptera 39.6 17.4
Total Ephemeroptera 31.9 14.0
Total Chironomidae 22.8 10.0

43.9Total Drift

R

F
~0'

.. . . . _ _
- _ _
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q Ta bl e 6.
Continued REF. PRE 0PERATI0flAL M0fi!TORIflG PF0 GRAM JUtiE-AUGUST 1980

Ii
J' Taxa Percent Mean no/100m3

] Location 8-34
,

;

Hydropswho simulans 21.1 7.6-

_Hydropsyche orris
'

_

18.0 6.5,.

Stenoneina integrum 17.2 6.2
L '

Dia:1s sp. 6.1 2.2
Chernovskiia orbicus 5.0 1. L''

Chironomidae pupac 4.4 ,1. 6-

Polypedilum sp. 4.2 1.5
Caenis sp. 3.3 1.2

[~' Potamyia flava 1.7 0.6
g- Isonychia sp. 1.7 0.6 ._

Total Trichoptera 41.4 14.9 Ec .

Total Ephemeroptera 31.J .11.2 5. .

L Total Chironomidae 20.0 '7 . 2
Total Drift 31i. 0

-

:
.

Location C-2

Hydropsyche simulans 25.5 14.8 |
flydropsyche orris 17.6 10.2g

| Chironomidae pupae 14.5 8.4.

L Caenis sp. 9.5 5.5
Chernovskiia orbicus 6.0 3.5

' Stenonema integrum 5.5 3.2
Baetis sp. 4.5 2.6;

Polypedilum sp. A.3 2.5
i _Potamyia flava 3.1 1.8

_

Isonychia sp. 1.0 0.6
-

Total Trichoptera 47.4 27.5 g
(. Total Ephemeroptera 22.9 13.3 3
L- Total Chironomidae 22.8 13.2

To tal Dri f t 58.0
\ |

L_
'

a balues for this location represent the mean of 6 samples
._

E
_

epp

~

Et....
-.

. .

03,



Table 7. Ranked mean percent occurrence and mean abundance of predominant
I benthic macroinvertebrate taxa collected from Ponar samples at

four locations in the Missouri River near the Callaway Nuclear
Plant June through August 1980. Densities for each location
are the means of 9 samples.

REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980

Taxa Percent Mean no/m2'

Location A-2

Unidentified immature Tubificidae
without capilliform chaetae 34 95

Hexaaenia sp. 17 47
,

Paratenipes sp. 14 38
Limnodrilus cervix 14 38
Pentagenia vittigera 4 11

Limncirilus udekemianus 3 8

Gomphus sp. 2 6

Cryptochironomus sp. 2 6f
Chernovskiia orbicus 1- ,2-

'

Total Benthos 279

Location B-2

Unknown Annelida 62 34

Chernovskiia orbicus 11 6

_Caenis sp. 7 4*

,

Unidentified immature Tubificidae
without capilliform chaetae 4 2

Total Benthos 55

e

t -

t
I

a
( ..

I D-40
1
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Ta bl e 7.
Continued REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980

,1

2Taxa Percent Mean no/mp
/ Location C-2

Unidentified immature Tubificidae,-

without capilliform chaetae 82 111-

Limnodrilus cervix 3 4
L claparedianus 3 4 g
Cryptochiranomus sp 3 ,4 3
Caenis sp. 2 2,

Pentagenia vittigera 2 2

1- Hydropsyche orris 2 2

; Paratendipes sp. 2 2 , , ,

Paracladopelma sp. 2 2 -

1I

Total Benthos . / 136.,

.

r

Location H-2
.

Unknown Annelida 87 160
Chernovskiia orbicus 2 4

~ Unidentified immature Tubificidae
without capilliform chaetae 3 6

g

) -

'-- Total Benthos 183

i I

L E

Ic

L E

t E

E.
_

.

,
(_ D-41
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I Table 8. Ranked mean percent occurrence and mean abundance of predominant
I benthic macroinvertebrate taxa collected from Ponar samples at

three locations fn Mud Creek and Logan Creek near the Callaway
Nuclear Plant, June through August 1980. Densities for each
location are the means of 9 samples.

REF. PRE 0PERATIONAl. MONITORING PROGRAM JUNE-AUGUST 1980

Taxa Percent Mean no/m2

Location D

Unidentified immature Tubificidae
without capilliform chaetae 42 1,11,0
Tanypus spp. 17 455
Chaoborus punctipennis 9 230
Limnodrilus cervix 8 200
Branchiura sowerbyi 7 1 94 .

Caro digitata 7 179

Total Benthos f 2 , 635

,

location El

Unidentified immature Tubificidae
without capilliform chaetae 19 1,389
Chironomus sp. 13 963
Branchiura sowerbyi 12 844
Chaoborus punctipennis 9 634

'

Dero digitata 7 523
Tanypus spp. 6 447
Procladius sp. 5 381
Limnodrilus cervix 4 306
Stictochironomus sp. 4 3 01,

| Limnodrilus maumeensis 4 296
Dicrotendipes sp. 3 18E

Total Benthos 7 ,1 58

L. -

!

g

1
!R

E
_

~2
- - - - - . - -
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Table 8.

_
Continued REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980

>

Taxa Percent Mean no/m2
_

Location E2

Fi Ceratopogonidae 27 789
Unidentified immature Tubificiuae

without capilliform chaetae 19 572

'| Chironomus sp. 12 355
Tanytarsus sp. 9 27'
Larsia sp. 5 136

'; Dero digitata 4 121
i

'~
Total Benthos 2,935

| 'l
t / - = j,

.
.

- .,

\.
-

.,

e

f

.L ' ,

|

| .

-

!u El
q,

e ,

fI I

u . i

I'
I e

C

I'I !
-

. . .

|

||

,
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3Table 9 Mean density (no/100m ) of predominant drifting macroinvertebrate taxa collected from metered
net samples at four locations in the Missouri River near the Callaway Nuclear Plant, June 1980
through May 1981. Densities for each month are the means of 12 samples.
REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980

1930,

; Taxa .i,, n n .1,,1 y Augusta

j, Isonychia sp. 1.5 0.1 0.1 -

i Baetis sp. 0.0 0.2 7.0
Stenonema integrum 0.6 5.1 6.8
Caenis sp. 0.9 16.4 2.0

Total Ephemeroptera 5.0 24.0 16.2
'

Hydropsyche orris 7.7 19.1 10.4
Hydropsyche simulans 20.2 6.3 1.9
Potamyia flava 0.6 1.5 2.8

Total Trichoptera 29.3 27.7 15.6
*

| Polypedilum sp.b 1.0 2.3 4.3
! nernovsk11a orbicusb

02
3 0.3 7.2tifironomidae pupae 9. 4.7 4.6

Total Chironomidae 13.3 8.6 15.2

TOTAL DRIFT 51 .4 N 63.2 E0.3
'

i

!
-

a July values represent the mean of 9 samples.

! b Values do not include pupae of this taxon in June and July.
'

-.
,

i

i

i

.
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2Table 10 Mean density (No/m ) of predominant benthic macroinvertebrate taxa collected from Ponar grabs at
four lacations in the Missouri River near the Callaway Nuclear Plant, June 1980 through May 1981.
Densities for each month are the means of 12 samples.
REF. PRE 0PERATIONAL MONITORING PROGRAM JUNE-AUGUST 1980

1980
Taxa June July August

Unknown Annelida 145 0 0
Unidentified immature Tubificidae

without capilliform chaetae 62 35 64
Limnodrilus cervix 3 3 26
.Limnodrilus claparedianus 3 0 0
Limnodrilus udekemianus 0 2 5
Hexagenia sp. 0 3 32
Pentagenia vittigera 0 10 0
Caenis sp. 0 5 0
Gomphus sp. 0 2 3

e Chernovskiia orbicus 5~ 2 3
1. Cryptochironomus sp. 2 0 6* Paracladopelma sp. 0 0 2

Paratendipes sp. 11 0 2-

Total Olipchtetaa 68 40 1 07
Total Ephemeroptera 0 19 32
Total Chironomidae 29 2 24
Total Benthos 244 67 179

a Unknown Annelida excluded
,

,

.
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Table 1. Vascular hydroghytes and lowland plants collected from Logan Creek en August 14. 1980. See Figure for the !
.

.
' location cf the collection stations.

REF. PREOPERATIONAL MONITORING FROGRAM JUNE-AUGUST 1980 |I Stations
Scientific of -

time Cc mon Name location # Occurrence Abt:ndance Habitat Description

Lemna .ninor Duckweed 1,2 la-C, 2a-c Ccnwen(la-c) Downstream - floating or stranded
plants on mud bottom

Rare (2a-c) Midstream - floating plants found
{ mostly along stream b3nts

Cyoerus esculentus Nut sedge 1 la-c Abundant (la) Dcwnstream - plants growing on
*

Comaon (Ib-c) exposed mud creek botto:a

; PopJlus deltoides Marsh cottonwood I la-c Abundant (la) Downstream - seedlings growing on
j Common (lb-c) exposed mud creek bottom

'$ Bidens sp. Beggar tick l la-c Comaon (la-c) Downstream - plants growing on )
exposed mud creek botto:n and
banks

Sagittaria latitslia Arrowlicad 1 Ib Rare (ik Downstream - one plant
Y. c5tusa encountered on exposed mud creek

bottom -

,Amannia coccinea Tooth-cup 1 lb-c Rare (1b-c) Downstream - plants growing on |'

exposed mud creek bottom and '

i banks
,

1

'i Cycerus sp. . Sedge 1 lb-c Rare (lb-c) Downstream - plants growing on
' exposed riud creck botton and

I
,

banks I

; Coenelina comunis Day flower 2 '2a-e Connon (2a-3) Midstream - plants growing on !

creek banks,

Polyoonu.a persicaria Smartweed 2 2a-e Comon (2a-e) Midstrea:n - plants growing on
creek banks

;

|
,, ''j Pentheru.n sedoides Ditch stenecrop 2 2a-e Comen (2a-e) Midstream - plants growing on !

creek banks 1

t
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Table 1 . Benthic and drifting macroinvertebrates collected in the Missouri-

River near the Callaway Nuclear Power Plant, June 1980 through
May 1981.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

Taxa Benthic Drifting

Hydraida
Hydridae

Hydra sp. Linnaeus x
Clavidae

Codylophora lacustris Allman x

Turbellaria x

g Planariidae x

r Ectoprocta x

Entoprocta
Urnatellidae ,

Urnatella gracilis Leidy I; ' Xr

011gochaeta
Enchytraeidae x

Naididae
Allonais inaequalis (Stephenson) x
A. paraguayensis (Michaelson) x x
Xulophorus furcatus (Muller) x
Dero digitata (Muller) x x
Nais sp. (Muller) x
Ophidonais serpentina (Muller) X

Tubi ficidae
Branchiura sowerbyi Beddard x x
Limnodrilus cervix Brinkhurst x
L. claoaredianus Ratzel x

L_. hoffmeisteri (Claparede) x
L. maumeensis Brinkhurst & Cook x

_
[,.udekemianus Claparede x

Hirudinea
Erpobdellidae

_
Mooreobdella microstoma (Moore) x

Plecoptera
Perlidae

.
Neoperla sp. Needham x
Perlesta placida (Hagen) x

Ephemeroptera
Siphlonuridae

Isonychia sp. Eaton x

I, Baetidae
Baetis sp. Leach x

Heptageniidae
Ancoporus sp. McDunnough x

5--- Heptagenia_ sp. Walsh x
Stenonema_integrum_ McDunnough x x

. D-47
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Table 1.
Continued REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

r
I

Taxa Benthic Drifting_

|. Caenidae
Brachycercus sp. Curtis x
Caenis sp. Stephens x x-

Tricorythidaei

Tricorythodes sp. .Ulmer x
Epheridae

{, ,. Hexagenia sp. Walsh x x
Pentagenia vittigera (Walsh) x x

Odonatap-
Coenagrionidae x

Argia sp. Rambur x
Ischnura sp. Charpentier x,,

L Gomphidae
f x - x., Dromogomphus sp. Selys f

Gomphus sp. Leach x x,

Plecoptera
Perlodidae,.

Isoperla sp. Banks x x

Hemiptera
Corixidae x
Pleidae
Plea striola Fieber x

L. Notonectidae
Buenoa sp. Kirkaldy x

Megaloptera
Sialidae

Sialis sp. .Latreille x

Trichoptera
Polycentropodidaem,-

Neureclipsis sp. McLachlan x x
Hydropsychidae

_.
Cheumatopsyche sp. Wallengren x
Hydropsyche orris Ross x x
h. simulans Ross x x
II. venularis Banks x
Potamyia flava (Hagen) x x

Leptoceridae
Trianodes sp. McLachlin x

Coleoptera
Dytiscidae

Hydroporus sp. Clairville x
- Laccophilus sp. Leach x

Eliiiidae
Dubiraphia sp. Sanderson x

,
fiacronychus glabratus Say x
Stenelmis sp. Dufour x

- D-48
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Table 1.
Continued REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

Taxa Benthic Dri fting

|
-

Tipulidae x
! Chaoboridae
! Chaoborus punctipennis (Say) x x

Chironomidae
Ablabesmyia ornata Saether x

| Chernovskiia orbicus Townes x x
| Chironomus sp. (Meigen) x x

Coelotanypus sp. Kieffer x
Corynoneura sp. Winnertz x
Cryptochironomus sp. Kieffer x x
Dicrotendipes sp. Kieffer x
Eukiefferiella sp. Thienemann x
Larsia sp. Fittkau f x

- Nanocladius sp. Kieffer / - xe x
N. anderseni Saether x = x

| Orthocladius sp. (Van der wulp) x

| Parachironomus sp. Lenz x

| Paracladopelma sp. Harnish x x
! P rametriocnemus sp. Goetghebuer x

Paratendipes sp. Kieffer x x
[

| Polypedilum sp. (Convictum Group) x x
i Polypedilum sp. (Scalaenum Group) x x

|
Polypedilum sp. (Simulans Group) x

- Procladius sp. Skuse x
Rheotanytarsus sp. (Bause) x

E Robackia claviger Townes' x x
Robackia demeigerei Kruseman x

<

Stictochironomus sp. (Kieffer) x
Tanypus stellatus_ Coquillet x

5- Tanytarsus sp. Van der wulp x x
Thienemannimyia Group x

Ceratopogonidae x
Empididae x

- Psychodidae
-

xPericoma sp. Walker

E Psychoda sp. Latreille
Simuliidae x

;

Stratiomyiidae x
,

Tabanidae x

_
Pelecypoda

Sphaeriidae
Sphaerium transversum Say x x

Unionidae
Leptodea sp. Rafinesque x--

TOTAL NUMBER OF TAXA 41 77

D-49
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Table 2. Macroinvertebrates collected in Logan Creek and Hud Creek near the Callaway Nuclear Plant, June 1980 through May 1981.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980
'

Ponar Qualitative
Logan Creek Mud Creek Logan Creek Mud Creek

,

Taxa Location 0 Location El location E2 Location 0 Location El Location E2

Turbe11 aria
Planariidae x x

Oligochaetai

; Enchytraeidae x x
Naididae

Chaetogaster diaphanus (Gruithuisen) x~Dero digitata {Nller) x x x x x
? ii n nais waldvogeli Bretscher x x x
ui Nais sp. Muller x

'

0 ItyTaria lacustris Leidy x
-

_

. Tubtficidae
j Aulodrilus [*queti Kowalewski x x x

Branchiura so JWi_ Beddard X x x x x x
,,hj 11yodrilus templetoni (Southern) x x

Linnodrilus cervix Brinkhurst x x
:p%

x x
: L. claparedianus Ratzel x

E. hoffmeister I(Claparede) x x x,

E. maumeensis Brinkhurst & Cook x x x
j L. udekemianus Claparede x x x

Hirudinea
i Glossiphoniidae

Helobdella stagnalis (Linnaeus) x x
Erpobdellidae

Mooreobdella microstoma (Moore) x x

Decapoda
Astacidae x . x x x
Palaemonidae

Palaemonetes kadiakensis Rathbun x x x*

.
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i Co[ tin [~dREF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980
*

4

i,

Ponar Qualitative
Logan Creek Mud Cre i togan Creek Mud Creek

Taxa Location 0 location El tocation E2 Location 0 Location El location E2i
'

Isopoda
i Asellidae
! Lirceus sp. Rafinesque x

Amphipoda
' Talitridae

Hyalella artoca (Saussure) x x x x x x
I Hydracarina 'x x x

Plecoptera .

o Perlidae
'

4 Acroneuria sp. P tet x *

* Ephemeroptera+

! Baetidae
Baetis so. Leach x x x
Callibaetis sp. Eaton x T x x x

Heptageniidae
.

n\
i -

; Stenonema integrum McDunnough .-
' S. tripunctatum Banks x x

Caenidae *

Caenis sp. Stephens x x x x x x
Ephermeridae

Hexagenia sp. E so x x x x
Odonata

| Coenagrionidae x x x
| Argia sp. Rambar x

Ischnura sp. Charpentier x x x x x
Gomphidae

Dromogomphus sp. Selys *x x
l Gomphus sp. Leach x
I

,

.

w
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! Table 2
| Continued REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-N0VEMBER 1980

1

Ponar Qualitative
Logan Creek Hud Creek Logan Creek Hud Creek

Taxa location D Location El location E2 tocation D Location El Location E2
Aeshnidae

:i Anax sp. Leach x
:| BTsTaeschna sp. selys xLibillulidae'

i Erythemis sp. Hagen x
Libellula sp. Linne x

j I45crothemis sp. Hagen x
i Pachydipla~x longipennis (Burmeister) x
'? Perithemis sp. Hagen x x

on Plathemis lydia Drury xN Sympetrum sp. Newinan x x
letragcaeuria sp. Hagen x x
Tranca sp. Hagen x

Macroniidae
Didymops sp. Rambur :qs

He-.ip te ra
Corixidae

Trichocorixa sp. Kirkaldy x x x x x x
Pleidae

Plea striola Fieber x x x .

Belostomatidae
Belostoma sp. Latreille 4x
Lethocerus sp. Mayr x

Ge-ridae
Cerris sp. Fabricius x
kheumatobates sp. Bergroth 'x x
Trepobates sp. Uhler ,

x
Veliidae

.

Microvella sp. Westwood x

.

.

_ _ _ _ _ .
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Table 2
Continued REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

Ponar Oua11tative
Logan Creek Mad Creek togan Creek Nud Creek

Taxa location D Location El location E2 Location D tocation El location E2
Megaloptera

Stalidae
Stalis sp. Latreille x x x x

Trichoptera
Hydropsychidae
Hydropsyche orris Ross x* Leptoceridae

o Decetis sp. McLachlan x

m ~ Lepide,ptera" ,

Pyralidae x
Parargyractis sp. Lange; x

Coleoptera
Hallplidae 'gPeltedytes sp. Regimbart x 3x x x x
Dytiscidae ''s

Agabus sp. Leach x
Hydroporus sp. Clairville X X
Hygrotus sp. Stephens x
Laccophilus sp. Leach x x

Gyrinidae

Hyorophilidae, Geoffrey jn) Muller
Cyrinus sp. ( x

Berosus sp. Leach x
Enochrus sp. Thomson x x
Hydrochus sp. Leach x x
Tropisternus sp. Solfere x x x x,Hydrobaenus sp. Fries- x

.

*
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| Table 2.
; Continued REF. PREOPERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980
.

.

!
penar Qualitative4

Leoan Creek Mud Creek Logan Creek Mud Creeki

I
1 Taxa Location D Location El location E2 Location D Location El Location E2

I Elmidae
! Dubiraphia sp. Sanderson x x x x x x

j Diptera
x

- Tipulidae
x! Psychodidae

Culicidae x x
x xAnopheles sp. Meigen

O Chaoboridae:

'u Chaoborus punctipennis (Say) x x x x x x
* Chironomidae

i Ablabesmyia sp. Johannsen x
' Chironomus sp. (Meigen) x x x x

Cladotanytarsus sp. (Kieffer) x x

'Clinotanypus sp. Kieffer x x x x x x

T6elotanypus sp. Kieffer x
-3* %Cricotopus sp. (Van der wulp) x

Ca ptochIronomus sp. Kief fer x x x x
Cryptotendipes sp. Lenz x x

,

UTerotendipes sp. Kieffer x x x x x x
!
I Endochironomus sp. Kieffer x x .

I ' @ otendipes sp. Kieffer x x x
*

* xI Labrudinia sp. Fittkau
|

Larsia sp. Fittkau x x x x

i Micropsectra sp. Kiet ter x x
x ;

? prthocladius sp. (Van der Wulp)
) Parachironomus sp. LeeZ *

X

heametriocnemus sp. Goetghebuer x .
,

1

: '

I
! ,

.
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Table 2.
Continued REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

,

|

i

Ponar Qualit)tive;

Logan Creek Mad Creek togan Creek Hud Creek

|
Taxa Location D tocation El location E2 Loca. tion 0 Location El location E2

; Phaenopsectra sp. Kie f fer * x
Folypedilum sp. (Convictum Group) x x x'

i Polypedilum sp. (Fallax Group) x
1 Tdlypedilum sp. (Simulans Group) x x x x x
1 Folypedilum sp. Kie f fer x x x

P7ocladius sp. Skuse x x x x x
Rheotanytarsus sp. (Bause) x
Smittia sp. (Holmgr.) xe

Stictochironomus sp. Kieffer x
la 6Tgen x x x x x
1.m pus sp.carinatus Sublette x x
T. grochousi Sublette ,x
T. necounctipennis Sublette x ,x x
T. sterlatus Coquillet x x x
Tanytarsus sp. Van der wulp x x ~x x x
hvrelia sp. Kie f fer x

Ceratopogonidae x x x x x x
Empididae x x
Stratiomyfidae x
Tabanidae x x x
Tabanus sp. Linnaeus x

Gastropoda
Physidae

Fhysa sp. Draparnaud x x y x x x

Pelecypoda
Sphaeriidae

Jhaerium transversum (Say) x x x x xS

Pisidium sp. (Peiffer) x x
.

O

___
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Table 2.
Continued REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

!
!

Ponar Qualitative
Loqan Creek Mud Creek Logan Creek Hud Creek

j Taxa Location D Location El Location E2 Location D Location El location E2
I

| Unit ildae x x x
i Audenta imbecilis Say x x

| I30amia subrostrata (say) x
;
i

! TOTAL NUMBER OF TAXA 37 53 57 45 57 40
i

!

!?
i ?
|

|
: .

1
'

!

'
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Summary of macroinvertebrate data from drift samples
collected in the Missouri River near the CallawayTable 3.
Nuclear Plant, September through November 1980. '

Densities are the means of three samples.
,

J. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980REF.
Location

B1 B2 B3 C2

Sampling Date

September 1980_
3 157 67 45 67

_ Density (no/100 m )
15 25 30 16

Ephemeroptera (%) 33 23 33 48

I Trichoptera(%)
9 15 18 12

42 36 11 23Chaoboridae (%)
Chironomidae (%) 1 1 8 1

5 OtherDrift(%) 25 22 16 14

Number of Taxa 3.51 3.42 3.10 2.82
Diversitya 0.90 0.90 0.90 0.88
Evennessb 0.13 0.15' O.19 0:21 -

B
c

Redundancy

October 1980
116 228 63 197

Density (no/100 m )
10 5 10 7

Ephemeroptera (%) 48 38 38 44
Trichoptera (%)

31 28 39 47

|5- Chironomidae (%) 11 30 11 0

0 0 2 2
Psychodidae (%))|

16 17 23 26Other Drif t (% -

|g Number of Taxa 2.78 2.94 3.15 2.91
ig Diversity 0.85 0.84 0.85 0.73

Evenness 0.20 0.18 0.24 L.3
Redundancy

November 1980
3 205 149 82 169

Density (no/100 m )
22 19 10 15

B Coelenterata (%) 41 57 62 57

2 1 7 5
Plecoptera (%) (%)Ephemerootera 28 13 14 14

B Trichoptera (%)
3 5 4 3

4 5 3 6Chironomidae (%)
15 12 16 21Other Drift (%)

Number of Taxa 2.26 2.02 1.97 2.08
E * Diversity 0.73 0.67 0.60 0.58

Evenness 0. 31 0.39 0.54 0.51
Redundancy

Diversity (Shannon - Log Base 2) (Zar 1974).8

b Evenness (Pielow 1966).
Redundancy (Zar 1974).c

E
_ _ _

D-57



Table 4. Summary of macroinvertebrate data from Ponar grab
samples collected in the Missouri River near the
Callaway Nuclear Plant, September through November
1980. Densities are the means of three samples.

5 REF. PREOPERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

Location
Sampling Date A2 B2 H2 C2

5
September 1980

2Density (no/m ) 376 6 128 32
Tubificidae (%) 98 0 95 80

5 Chironomidae (%) 0 100 0 0
Ephemeroptera (%) 0 0 5 0
Other Benthos (%) 2 0 0 20
Biomass (mg/m2) 167 5 46 1,884

5 Number of Taxa 6 1 3 3
Diversitya 0.55 0.00 0.44 0.27
Evennessb 0.21 0.00 0.44 0.27

5 Redundancyc 0.12 0.00 0.24 0.07
Depth (m) 3.0 4.0/ 3.5 2. 5
Substrate Fine Fine Fine Fine

Sand, Sand, Sand, Sand *,

| 5- Silt Sil t Silt, Silt
Clay,

|g Gravel,

|g Detritus

October 1980
2Density (no/m ) 1,429 19 0 0

Tubificidae (%) 92 0 0 0
Chironomidae (%) 3 100 0 0

*

Ephemeroptera (%) 3 0 0 0
,

Other Benthos (%) 2 0 0 0,

Biomass (mg/m2) 6,616 4 0 0;

|3 Number of Taxa 13 1 0 0

'5 Diversity 1.69 0.00 0.00 0.00
Evenness 0.55 0.00 0.00 0.00
Redundancy 0.46 0.00 0.00 0.00

5- Depth (m) 6.0 4.0 4.0 4.0
Substrate Fine Fine, Fine Fine

Sand, Coarse Sand Sand
,E Silt, Sand, Gravel,|
'W Gravel, Silt Silt,

Detri tus Detritus

5

5
,E

!E
| D-58
1
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Table 4.
Continued REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

E
Location -

Samoling Date A2 B2 H2 C2
-

November 1980
2~- Density (no/m ) 408 26 402 587

Tubificidae (%) 81 0 38 8
Chironomidae (%) 8 50 44 32
Ephemeroptera (%) 3 25 0 li

d'

Other Benthos (%) 8 25 18 59
I 2Biomass (mg/m ) 987 10 100 602

Humber of Taxa 12 3 10 16
Diversity 1.60 0.33 1.45 1.57
Evenness 0.51 0.33 0.74 0.49
Redundancy 0.17 0.00 0.27 0.18
Depth (m) 3.0 4.0 4.0 3.5
Substrate Muck, Fine,f Fine, Fine,

.

Silt, Medium, Medium Medium,
Fine Coarse Sano, Coarst
Sand Sand Silt Sand,

Silt,,

Muck,
Gravel

.

8 Diversity (Shannon-Log Base 2) (Zar 1974).
b

Evenness (Pielow 1966).
- c Redundancy (Zar 1974).

r d Trichoptera = 51%.

I
.

E
-

_
E.

_
E

.
E

%

l.- D-59
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Table 5. Summary of macroinvertebrate data from Ponar grab samples
collected in Logan Creek and Mud Creek near the Callaway
Nuclear Power Plant, September through tiovember 1980.
Densities are the means of three samples.
REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-N0VEMBER 1980-'

Logan Creek Mud Creek

Sampling Date Location D Location El Location E2

September 1980
2Density (no/m ) 1,353 2,897 96

3 Naididae(%) 4 1 0

g Tubificidae (%) 69 82 73
Chironomidae (%) 18 6 13
Other Benthos (%) 9 11 la

2Biomass (mg/m ) 1,927 174,323 5,408
Number of Taxa 21 23 7
Diversi tya 2.58 2.22 0.94g Evennessb 0.70 0.60 0.50

p Redundancyc 0. 31 0.41f 0.17
Depth (m) 1.0 0.5" 0.5
Substrate Muck, Clay Clay, Rock, Rock, Huck,

Muck Sand, Detritus
Detri tus -

October 1980
2Density (no/m ) 1,531 2,705 817'

Naididae (%) 9 19 5

B Tubificidae (%) 67 68 93
Chironomidae (%) 17 5 0
Other Benthos (%) 7 8 2
Biomass (mg/m2) 2,864 28,945 18,694;

[ Number of Taxa 16 18 5
l' Diversity 2.53 1.94 0.90
I Evenness 0.73 0.55 0.47
| Redundancy 0.28 0.46 0.55

-- Depth (:a) O.5 0.5 0.5
'

Substrate Muck Fine Sand, Muck
Silt

E

E

5

E

E D-60
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Table 5.
Continued REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

,

Locan Creek Mud Creek

Samoling Date location D' Location El Location E2

November 1980
2Density (no/m ) 453 887 849

Naididae (%) 3 11 4
Tubificidae (%) 86 58 68
Chironomidae (%) 6 19 23

'

| Other Benthos (%) 5 12 5
Biomass (mg/m2) 1,356 815 523

-- Number of Taxa 12 22 10 g
Diversity 2.04 3.04 2.12 m
Evenness 0.85 0.81 0.76
Redundancy 0.16 0.19 0.25
Depth (m) 0.5 0.5 0.5
Substrate Clay, Silt Silt, / Clay; Silt,

Detri tus Detritus Detritus

Ia Diversity (Shannon-Log Base 2) (Zar 1974).
b

Evenness (Pielow 1966).
c Redundancy (Zar 1974).

E
.

E

E

! E.

5'

E
'

-

g

L
I _ D-61
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Table 6. Ranked mean percent occurrence and mean abundance of
predominant drifting macroinvertebrate taxa collected
from metered net samples at four locations in the

5 Missouri River near the Callaway Nuclear Plant,
September through November,1980. Densities for each -

location are the means of 9 samples.
REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-N0VEMBER 1980

3Taxa ' Percent Mean no/100m

Location B-1

5 Hydropsyche orris 21 34
Isooerla 17 28
Hydra 9 15

5 Potamyia flava 6 11
Rheotanytarsus pupa 6 10

Total Trichoptera 34 55

I
Total Chironomidae 22 36
Total Plecoptera 17 ,, f 28. .

Total Epmemeroptera 8 13
Total Chaoboridae 5 3*

5 Total Drift 159

*Location B-2
Isonerla 17 28
Hydropsyche orris 15 25
'Rhectanytarsus pucae, 8 14

I Pericoma 8 13
Hydra 6 10
Psychoda 5 9
Potamyia flava 5 7

Total Tricoptera 27 40
Total Chironomidae 21 31

E Total Plecoptera 14 28
Total Psychodidae 15 23
Total Ephemeroptera 7 10
Total Drift 148

Location B-3
Isoperla 27 17

5 Hydropsyche orris 13 8
Rhectanytarsus pucae 10 6
Stenonema integrum 6 4

5 Hydra 5 3
Potamyia flava 5 3

Total Trichoptera 27 17

E To'al Plecoptera 27 17
Total Chironomidae 17 11

Total Ephemeroptera 12 8

E Total Chaoboridae 5 3

Total Drift 63

E D-62
... .- . . . .- - - . - - . _ _ - ._
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Table 6.
Continued REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

E
3^Taxa Percent Mean no/100m

_

Location C-2
Isoperla 22 32

~

Hydropsyche orris 22 31
Rheotanytarsus pupae 14 22 .-

Hydra 6 9

Total Trichoptera 32 47
1 Total Chironomidae 26 38

Total Plecoptera 13 19
Total Ephemerootera 7 11 3
Total Hydropsychidae 7 10 m

! .' , -*

.

.

E

E
..

E

E
-

5|
,

| 5

i B

E
|

L-- D-63
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Table 7. Ranked mean percent occurrence and mean abundance of
predominant benthic macroinvertebrate taxa collected
from Ponar samples at four locations in the Missouri
River near the Callawty Nuclear Plant September through
November 1980. Densities for each location are the -

** "' ' ' '"*"'"'-E
P REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

2
Taxa Percent Mean no/m

Location A-2
a

IW0 63 468
Limnodrilus cervix 11 79
Branchiura sowerbyi 7 53
Limnodrilus hoffmeisteri 6 42

Tubi ficidae 91 672

Total Benthos 737

Location B-2 ,e
,,,.,

Robackia claviger 49 8

5 thernovskiia orbicus 24 4

Hydropsyche simulans 12 2

Stenonema integrum 12 2

E Chironomidae 74 13

% Ephemeroptera 12 2

Trichoptera 12 2

Total Benthos 17

Location H-2
IWO 47 o 83

Turbellarla 13 23
Stictochi ronomus 11 19

Cnernovskiia orbicus 10 17
Rocackia claviger 7 13

- Tubificidae 52 91

Turbellaria 13 23

Chironomidae 34 60

Total Benthos ,
177

Location C-2
Stictochironomus 21 42

,
Hydropsyche orris 17 36

Potanyia flava _ 16 32'

Hydropsychidae 14 29

IWO 7 15

Nanocladius anderseni 6 12

E Trichoptera 48 100

Chironomidae 30 62

Tubi ficidae 11 24

.. Total Benthos 206

8 Unidentifiable immature Tubificidae without capilliform chaetae.
D-64
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.

5
Table 8. Ranked mean percent occurrence and mean abundance of predominant

benthic macroinvertebrate taxa collected from Ponar samples at
I three locations in Mud Creek and Logan Creek near the Callaway

*

Nuclear Plant, September through November 1980. Densities for
each location are the mean of 9 samples.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

2
Taxa Percent Mean no/m

Location D

Iwo 47 521a

Branchiura sowerbyi 10 109

E Iwo 7 77

Dero digitata 6 70

Tubificidae 70 780

Total Benthos , ,,/
1,112 .

.

Location El

Iwo 57 1,236
Dero digitata 10 219

E Limnodrilus udekemianus 6 119

Dubiraphia 2 40
73 1,576

E
Tubificidae
Naididae 8 164

Chironomidae 10 96

Total Benthos 2,163

Location E2

Iwo 67 395

Limnodrilus cervix 7 43

8 Tanypus neopunctipennis 5 32

5 30
Iw
Tubificidae 80 470

12 70
Chironomidae

587Total Benthos

5 a Unidentifiable immature Tubificidae without capilliform chaetae.

b Unidentifiable immature Tubificidae with capilliform chaetae.

E

E' O.e5
- -. -- . - - - _ - -- . ._
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Table 9. Mean density (no/100m3) of predominant drifting macroinvertebrate taxa collected from metered
net samples at four locations in the Missouri River near the Callaway Nuclear Plant, September

'1980 through November 1980. Densities for each month are the means of 12 samples.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980
__

1980
~

Taxa September October November

Hydra 0.0 0.6 26.9
Total Coelenterata 0.0 0.6 26.9

Isoperla 0.0 0.0 58.3
Total Plecoptera 0.0 0.0 79.0

Baetis 3.6 5.0 0.4
Caenis 4.7 1.2 0.0
Stenonema integrum 6.4 2.6 3.6

Total Ephemeroptera 16.3 10.7 4.9

[ Hydropsyche orris 15.8 37.9 20.6
Unidentified Hydropsychidae 1.1 16.0 3.8m

Potamyia flava 6.8 7.7 3.4
Total Trichoptera 28.3 62.6 28.3

10 0.0Pericoma 0.0
h.8i)sychoda O.0

'

.0 0.0
Total Psychodidae 0.0 21.8 0.0

Chernovskiia orbicus 6.6 1.3 0.3
Polypedilum Pupae 4.1 1.9 0.3
Rheotanytarsus Pupae 0.3 36.4 1.5

Total Chironomidae 27.4 54.1 5.1

Total Drift 83.9 .150.7 151.1

.

l

_ _ _ _
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Table 10. Mean density (No/m2) of predominant benthic macroinvertebrate taxa collected from Ponar grabs
at four locations in the Missouri River near the Callaway Nuclear Plant, September 1980 through
November 1980. Densities for each month are the means of 12 samples.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

| 1980
'

Taxa September October November
j

. Branchiura sowerbyi_ 3.2 36.7 11.2
I Limnodrilus cervix 22.3 12.8 27.1

-L. hoffmeisteri 1.6 28.7 4.8-

L. udekemianus 3.2 3.2 1.6,

Iwa 0.0 3.2 4.8'

Iwob 90.9 244.0 89.3
; Total Oligochaeta 129.2 328.6 132.4
1

: Hydropsyche orris 0.0 0.0 27.1
| Potamyia fiava 0.0 0.0 23.9
|0 Total Trichoptera 0.0 1.6 78.2

cn
" Stictochironomus 0.0 0.0 46.3

Total Chironomidae 1.6 16.0 102.1
,

Total Benthos 135.6 362.1 355.7,

1

* Unidentifiable Tubificidae with capilliform chaetae.
,

i

j b Unidentifiable Tubificidae without capilliform chaetae.
1

,

+ e

.

;

I
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Table 1. Vascular hydrophytes and lowland plants collected from Logan Crcek on August 14, 1980. See Figure for the .

locction af the collection stations.
Ref. Preoperational monitoring program June through August.

Stations
Scientific of -

Nmc Ccomon Name location # Occurrence Abundance Habitat Description

! temna minor Duckweed 1,2 la-C, 2a-c Ceranon (la-c) Downstream - floating or stranded
! plants on mud bottom
!

'

Rare (2a-c) Midstream - floating plants found
mostly along stream banks,

! CYoerus esculentus Nut sedge i la-c Abundant (la) Downstream - plants growing on
j Cocaon (lb-c) exposed mud creek bottom
'

; PopJlus daltoides Marsh cottonwood I la-c Abundant (la) Downstream - seedlings growing on
?7 cot. mon (lb-c) exposed mud creek bottom
"

Bidens sp. Beggar tick l la-c Comacn (la-c) Downstream - plants growing on
exposed mud creek bottom and
banks.

Sagittaria latifolia Arrowhead I lb Rarc(lb) Downstream - one plant
V. c'.itusa encountered en exposed mud creek

bottom

Anninnia coccinea Tooth-cup 1 lb-c Rare (Ib-c) Downstream - plants gro.fing on*

cxposed mud creek bottom and
. banks

Cycerus sp. . Sedge 1 lb-c Rare (Ib-c) Duwnstream - plants growing on.

exposed riud creek bottom and.
' s

banks
t

i Coenelina comunis Day flower 2 2a-e Connon (2a-3) Midstream - plants growing on
creek banks

Polygonu.n persicaria Smartweed 2 2a-e Comon (2a-e) Midstream - plants growing on
creek banks

i Pentheru.n sedoides Ditch stonecrop 2 2a-e Cor.on (2a-e) Midstream - plants growing on
' creek banks

,
_ - -- - . _ _ _ _ _ _ _ - . _ _
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f Table 1.(continued),
I

Stations -

Scienti fic of
a

| Ilame Contnan Name Location Occurrence Abundance Habitat Description

Potamogeten foliosus flarrow leaf pondweed 3 3a Co: anon (3a) Upstream - subnergent plants with
some floating leaves growing in
two pools on either side of
gravel road running through Logan
Creek at Station E-1.,

I

J Elencharis obtusa Spike rush 3 3a Rare (3a) Upstream - growing on mud stream
bank at water's edge of two pools,

!
on either side of gravel road
running through Logan Creek at'
Station E-1.'m

0

a 1 = downstream '
,

2 = nidstream

3 = upstream
.

f- s -

|
4
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TABLE 2.3.6-1
REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY; PLANT

THERMAL TOLERANCES OF CERTAIN FRESHWATER FIgIIESq
AS DETERMINED BY LABORATORY EXPERIMENTS

Acclimation Final Lethal

E Temperature *F Temperature F

82.4 - 86.0Shovelnose sturgeon -

Paddlefish
' '

- 82.4 - 86.0
b'96.8 -100.4Longnose gar -

b
96.8 -100.4Shortnose gar -

Gizzard shad 86.0 96.6

Skipjack herring - 89.6 - 93.2

96.8 -100.4Carp

E(
-

b
86.0 - 89.6Sicklefin chub -

Stoneroller f; 89'.6 - 93.2

86.0 - 89.6River carpsucker -

~

89.6 - 93.2Largemouth buffalo -

89.6 - 93.2Smallmouth buffalo -

b
93.2 - 96.8Blue catfish -

Black bullhead 93.2 - 96.8-

Yellow bullhead 93.2 - 96.8-
;

d
Channel catfish 77.0 93.2

93.2 - 96.8 |Flathead catfish -

dMosquitofish 95.0 98.6

86.0 - 89.6White bass -

dLargemouth bass 86.0 101.5

93.2 - 96.8Green sunfish -

b
93.2 - 96.8Longear sunfish -

d
l Bluegill 86.0 93.2

White crappie - 93.2 - 96.8
b

Freshwater drum - 93.2 - 96.8

E ^All temperatures from Bush et al. (1972), except those
otherwise noted.

Estimated from data on nearest related species.

CBattelle's Columbus Laboratories (1971).

Wurtz and Renn (19f5).

E
1

F-1
.
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TABLE 2.3.6-2
REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT

SPECIES OF FIS!! COLLECTED IN THE MISSOURI RIVER AND LOGAN CREEK

Missouri River Logan
dFAMILY d MREI D D&Mc Creek

Species Common Name Pflieger

PETROMYZONTIDAE
Ichthyomyzon castaneus Chestnut lamprey X X X

ACIPENSERIDAE
Scaphirhynchus,platorynchus Shovelnose sturgeon X X

POLYDONTIDAE
Polyodon spathula Paddlefish" X

LEPISOSTilEIDAE
Lepisosteus osseus Longnose gar X X

Lepisosteus platostomus Shortnose gar X X X
p .

CLUPEIDAE
Dorosoma cepedianum Gizzard shad X X X X

,'

XAloca chrysochloris Skipjack herring
.

IIIODONTIDAE ,
'

XX
, X ', .- 'Iliodon alosoides Goldeye X X

liiodon tergisus Mooneye

ESOCIDAE X
Esox lucius Northern pike

5
CYPRINIDAE X X X
Cyprinus carpio Carp X -

Notemigonus crysoleucas Golden shiner X
.

Semotilus atromaculatus Creek chub X

llybopsis storeriana Silver chub X .

Ilybopsis x-punctata Gravel chub X

liybopsis aestivalis Speckled chub X

Sheet 1
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TABLE 2.3.6-2 (Continued)
REF. ENV. BASELIllE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT

i FAMILY Missouri River Logan
Species Common Name Pfliegera MREI b Dific Creekd

CYPRINIDAE (continued)
Ilybopsis gracilis Flathead chub X4

Ilybopsis meeki Sicklefin chub X
Phenacobius mirabilis Suckermouth minnow X
Notropi_s atherinoides Emerald sb' X X X;

Motropis rubellus Rosyface X2

Notropis umbratilis Redfin s1 ..u2. X X X
Notropis shumardi Silverband shiner X '

Notropis zonatus Bleeding shiner X
.Notropis boops Bigeye shiner X
Notropis lutrensis Red shiner X X

! 7' Notropis stramineus Sand shiner X X
'd Notropis topeka Topeka shiner X

sotropis heterolepis Blacknose shiner X
Notropis volucellus Mimic shiner X X

! _ Notropis buchanani Ghost shiner X '

Phoxinus erythrogaster Southern redbelly dace X X
liybognathus argyritis Western silvery minnow X
liybognathus placitus Plains minnow X X
Pimephales notatus Bluntnose minnow X -X--

Campostoma anomalum Stoneroller X X.

, CATOSTOMIDAE
' Carpiodes carpio River carpsucker X X X X

Carpiodes cyprinus Quillback X X X

,

Carpiodes velifer fligh-finned carpsucker X
1 Catcstomus commersoni White sucker X X

! Cacostomus catostomus Longnose sucker X
' liypentilium nigricans Northern hog sucker X

.

I Sheet 2
i
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TABLE 2.3.6-2 (Continued)
i REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT
1

FAMILY Missouri River Logan
Species Common Name Pfliegera MREIb D&Mc Creekd

CATOSTOMIDAE (Continued) ,

I Ictiobus cyprinellus Largemouth buffalo X
Ictiobus bubalus Smallmouth buffalo X'

Moxostoma duquesnei Black redhorse X
'

Moxostoma erythrurum Golden redhorse X X
Moxostoma macrolepidotum Northern redhorse X

;

1 ICTALURIDAE
Ictalurus furcatus Blue catfish X X
Ictalurus melas Black bullhead X

T Ictalurus natalis Yellow bullhead X X
* Ictalurus nebulosus Brown bullhead X

Ictalurus punctatus Channel catfish X X X
Plyodictis olivaris Flathead catfish X X X

Noturus exilis Slender madtom X ,

XNotorus flavus Stonecat g
,

CYPRINODONTIDAE
Fundulus catenatus Northern studfish X .

Fundulus o ivaceus Black spotted topminnow Xj
Fundulus notatus Blackstripe topminnow X X

POECILIIDAE .

Gambusia affinis Mosquitofish X X

ATHERINIDAE N

Labidesthes sicculus Brook silverside X '~X ~~
s

PERCICilTIIYIDAE
Morone chrysops White bass X X X

,U.e .

.;..

Sheet 3'
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TABLE 2.3.6-2(Continued)
REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT

FAMILY Missouri River Logan
Species Common Name Pfliegera MREIb D&Mc Creekd-

; CENTRARCHIDAE
'

Micropterus dolomieui Smallmouth bass X X
Micropterus salmoides Largemouth bass X X X

. Lepomis cyanellus Green sunfish X X
Lepomis humilus Orange spotted sunfish X
Lepomis megalotis Longear sunfish X X

i Lepomis macrochirus Bluegill X X X X'

Lepomis cyanellus x macrochirus Hybrid sunfish X
Pomoxis nigromaculatus Black crappie X
Pomoxis annularis White crappie X X X X

PERCIDAE
Stizosteidon canadense Sauger X X X,

! Percina phoxocephala Slenderhead darter X
T Percina caprodes Logperch X X
* Etheostoma nigrum Johnny darter X X

Etheostoma spectabile Orangethroat darter X
Etheostoma flabellare Fantail darter X,

i Etheostoma punctulatum Stippled darter Xi
'~

Etheostoma exile Iowa darter ? .X
i

SCIAENIDAE
Aplodinotus grunniens Freshwater drum X X X X.

4 .

.

<
--

" Collected from 14 stations by Pflieger, 1962-63 (University of Missouri, Rolla, 1972)1

Collected from 1 station at Hermann, Missouri (Missouri River Environmental Inventory,
1972). An unidentified Notropis species was also col'lected near Hermann, but has not'

been included in the table.
''

' Collected from 5 stations near the site area by , Dames & Moore, July, September, and
i December, 1973.

d
! Collected from 2 stations by Dames & Moore, July, September and December, 1973 and

February, 1974.
,

g b g ed g th g is g i g r in g e g e ut ec t
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!TABLE 2.3.6-3
REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLarif-

NUMBERS AND SIZE RANGES (TOTAL LENGTH IN MM) OF FISH TAKEN
FROM TILE MISSOURI RIVER DURING EACM SAMPLING PERIOD

;

Total All Percent of'

Species July September December Surveys Total Catch

| Chestnut lamprey 5(315-325)" 5 O.8
Shovelnose sturgeon 1(618) 5(347-642) 6 0.9
L,ongnose gar 1 10(562-932) 1(653) 12 1.9

i Shortnose gar 2(542) 9(435-608) 11 1.7
| Gizzard shad 5(129-325) 116(78-388) 297(72-329) /18 65.8

| Skipjack herring 2(302,346) 13(134-375) :. 5 2.4
; Goldeye 3(92-248) 3 0.5
| Mooneye 3(211-296) 3 0.5

Northern pike 1(670) 1 0.2
[ Carp 23(205-545) 27(277-668) 50 7.9

bEmerald shiner qualitative
,

- Redfin shiner qualitative;

| River carpsucker 1(445) 23(168-427) 5'(132-443) 29 4.6
Quillback 1(330) 3(390-476) 4 0.6
!!ighfin carpsucker 1 1, 0.2

Longnose sucker 1(494) 1 0.2,

: White sucker 1 1 0.2
| Largemouth buffalo 3(426-512) 3 0.5
' Smallmouth buffalo 1(165) 1 0.2
: Blue catfish 1(818) 4(418-540) 5 0.8
| s

Channel catfish 1(248) 1 0.2, ,

i, Flathead catfish 2(330,336) 1(204) 3 0.5
j White bass 1 1 0.2
| Largemouth bass 2(233,510) 2 0.3
j Bluegill 1(104) 1(64) 2 0.3

!
t Sheet 1
:
|
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| TABLE 2.3.6-3 (Continued)
REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANTj

i.
| Total All Percent of
j Species July September December Surveys Total Catch

,

1

! White crappic 1(205) 15(188-273) 18(68-286) 34 5.4
'

| Sauger 1(347) 1 0.2
i Freshwater drum 3(176-300) 7(194-356) 12(92-363) 22 3.5
|

f TOTAL ALL SPECIES 19 217 399 635

t
;

i n
i L
!

!
,

S.

.

!

!
-

|
!
: .

. .

e.

,
- ...

'

|
'

|

i

'

"All length data available is included in parentheses.

i rio numerical data were recorded.

E -

.
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ENV.BASELINEIfVNCRf'-$fNUALSUMMARYCALLAWAYPLANTREF.
AGE, GROWTH AND CONDITION OF GIZ4?RD SHAD TAKEN FROM MISSOURI RIVER

DURING SEPTEMBER ANL' DECEMBER, 1973

SEPTEMBER

5ge Sample Total Length (mm) Weight (gm) Mean Condition Percent
(Yr) Size Mean Range Mean Range Factor (K of SampleTL)

<1 10 94 78-115 8 2- 22 0.92 10
1 10 136 104-185 25 12- 42 0.95 10
2 26 223 146-310 99 24-288 0.86 25
3 34 263 164-344 179 42-380 0.95 33
4 15 317 285-388 267 148-402 0.85 15
5 6 300 198-340 275 80-362 0.97 6

S 6 1 308 - 358 - 1.23 *I-

7 1 324 356 1.05 1- -
,

'
.

DECEMBER

.

<1 44 94 74-168 7 2- 38 0.56 ' 56
1 1 159 28 0.70 1- -

,

2 13 191 167-213 58 38- 82 0.81 17
3 15 216 169-243 86 42-12n 0.84 19

4 5 266 239-292 166 128-218 0.'88 6
.

.

A
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REF. ENV. BASELINE INVENTORY .6-ANNUAL SUT@tARY CALLAWAY PLANT
TABLE 2.3

SUMMARY TABLE OF ALL FOOD ITEMS FOUND IN Ti!E STOMACHS OF FIS!! COLLECTED FROM Ti!E MISSOURI RIVER DURING
JULY, SEPTEMBER AND DECEMBER, 1973 (NUMDERS REPRESENT PERCENT OF TOTAL WEIGitT)

*

FOOD ITEM

Number of Number of Unidentified Mean
Fish Stomachs Empty Green Organic Inorganic Weight / Total

Species Examined Stomachs Distoms Algae Ephemeroptera !!emiptera Trichoptera Diptera Crustacea Fish Material Material Stomach Weighj

Shortnose
Gar 2 1 100 2.63 2.43.

Longnose
Gar 1 0 100 7.13 7.13

Gizzard
Shad 86 20 45 6 1 24 25 0.54 35.59

Carp 25 9 37 63 0.24 3.86

River
Carpsucker 18 7 11 89 0.32 3.52-.

71
$ Largemouth

Duffalo 1 1 ,

Goldeye 1 0 45 45 10 0.43 0.43.

Skipjack
!!crring 1 0 9 63 27 0.11 0.11

Channel
Catfish 1 0 18 25 2* 56 0.68 0.68

Flathead
Catfish 3 0 64 36 0.29 0.89

Blue
Catfish 1 1

White
Crappie 5 1 3 3, 1 1 93 0.66 2.64

'

Bluegill 1 0 67 33 0.03 0.03

Freshwater .

Drum 12 3 6 11 4 79 0.06 0.54

TOTALS 158 43

-
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TABLE 2.3.6-6

ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT (TOTAL LENGTH IN MM) OF FISli TAKEN FROMREF.

NUllLERS AND SIZE RANGESLOGAN CREEK DURING EACH SAMPLING PERIOD
,

Total All Percent of
Total CatchSurveys _

December February
_

September 0.9July 3Species 3(138-156) 7.827 1.45
Goldeye 17(40-162), 10 1.45Gizzard shad 5(109-157) 1 0.3-

.

Carp 5 1Redfin shiner 1 0.3
Sand shiner 1.21 4

24 6.9
Red shiner 16 4.64 12
Southern redbelly dace 112 6 1.7
Bluntnose minnow 15Stoneroller 6(59-119)River carpsucker 2.9b 10

qualitative 2(143,214) 2.9108 12.4Quillback 43 ,

Yellow bullhead 2(114,118) 8 23 20.270Drown bullhead 15
5 25

7' Blackstripe topminnow 25 1.420 5Mosquitofish 2.6g; 1(266) 4.0
9

i

5 2(147,149) 14Brook silverside 6(55-220) 5(111-178) 7(74-198) 3.211Largemouth bass 2 4(92-127) 6(96-139) 16.557Green sunfish 1(125)Longear sunfish 10(139-174) 3(98-103) 16(87-155)
,

28
Bluegill 0.62 3.211Bluegill-green sunfish 2(101,110) 3(65-180) 1.2

~

4
hybrid 8(116-173) 1 0.3

White crappie 1 1.7
-'

3 6Legperch 1
Stippleo darter 2

4
Johnny darter 0.31

qualitative -~-, , ,Iowa darter 1 346Freshwater drum 743983150 ,

TOTAL ALL SPECIES

. _

a ll length cata available is included in parentheses.A
loo, numerical data were recorded.b

-

-
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TABLE 2.3.6-7,

REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANTi

| ITEM ANALYSIS OF STOMACII CONTENTS OF FISH FROM LOGAN CREEK COLLECTED DURING
{ JULY AND SEPTEMBER,1973 (NUMBERS REPRESENT PERCENT OF WEIGIIT)

'

!

|

| July
|
1

1

"OOD ITEM-<

! Number of Number of Unidentified .Mean
| Fish Stomachs Empty Organic Weight / Total

{
Species Examined Stomachs Odonata Ephemeroptera Itemiptera Coleoptera Diptera Crustacea Fish Material Stomach Weight

I d

I Largemouth
i Bass 2 1 21 79 0.14 0.14
I7
! - White
!" . Crappie 4 0 14 31 41 14 0.07 0.29
i

} liybrid
j Sunfish 3 1 21 79 0.55' l.11
I

September N
Logperch 2 0 60 40 0.17 0.35-

p/TOTALS 11 2

i
i

! -

*
1

|
. .

!.

*

1 -

!.
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TABLE 2.3.7-1
REF. PRECONSTRUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974

SPECIES OF FIS!! COLLECTED IN TIIE MISSOURI RIVER AND IDGAN CREEK.

Collection Dates

Missouri River Ingan Creekpg
Species Common Name 1853-1969" 1972 1973 1974 1973-74* 1974

Petromyzontidae
Ichthyomyzon castaneus Chestnut lamprey R x x

Acipenseridae
Scaphirhynchus platorynchus Shovelnose sturgeon R x x

Polydontidae
9Polyodon spathula Paddlefish x x x

Lepisostheidae
7 Lepisosteus osseus Iongnose gar R x x

5 Lepisosteus platostomus Shortnose gar R x x x x

Clupeidae
Dorosoma cepedianum Gizzard shad R x x x x x

Aiosa chrysochloris Skipjack herring x x .

Iliodontidae
i Iliodon alosoides Goldeye R x x x x

liiodon tergisus Mooneye x

Esocidae;

Esor lucius Northern pike x x*

Cyprinidae ,

Cyprinus carpio Carp R* x x x x

Semotilus atromaculatus Creek chub R,

liybopsis storeriana Silver chub R x
Ilybopsis x-punctata Gravel chub R
Hybopsis gracilis Flathead chub R x

I

Sheet 1
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TABLE 2.3.7-1 (continued)
REF. PRECONSTRUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974

Collection Dates

Missouri River Logan Creek
Family

b
Species Common Name 1853-1969" 1972 1973" 1974 1973-74 1974

Cyprinidae (continued)
Hybopsis mecki Sicklefin chub R
Phenacobius mirabilis Suckermouth minnow R
Notropis atherinoides Emerald shiner R x x x x
Notropis rubellus Rosyface shiner T
Notropis umbratilis Redfin shiner R x x x x
Notropis shumardi Silverband shiner R
Notropis zonatus Bleeding shiner T
Notropis cornutus Common shiner T.
Notropis boops Bigeye shiner T
Notropis lutrensis Red shiner R x x x

? Notropis stramineus Sand shiner R x x x

[j Notropis topeka Topeka shiner T
Notropis heterolepis Blacknose shiner T
Notropis volucellus Mimic shiner R x
Notropis buchanani Ghost shiner R
Dionda nubila Ozark minnow T -

Phoxinus erythrogaster Southern redbelly dace T x

Hybognathus argyritis Western silvery minnow T x
Hybognathus placitus Plains minnow R x
Pimephales notatus Bluntnose minnow T x x x
Pimephales promelas Flathead minnow T

| Campostoma anomalum Stoneroller T x x x

Catostomidae
Carpiodes carpio River carpsucker R x x x x x

,'
Carpiodes cyprinus Quillback R x x x x
Carpiodes velifer High-finned carpsucker x x.

Catostomus commersoni White sucker R x
Catortamus catostomus Longnose sucker x

Sheet 2
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TABLE 2.3.7-1 (continued)
i

i

Collection Dates,

Missouri River Ingan Creek _; g

. -
Common Name 1853-1969" 1972 1973 1974 1973-74* 1974''Species

) Catostomidae (continued)
Hypentil.kn nigricans Northern hog sucker T
Ictiobus cyprinellus Largemouth buffalo x
Ictiobus bubalus Smallmouth buffalo R x x x,

Moxostoma duquesnei Black redhorse R
Moxostoma erythrurum Golden redhorse T x;

Moxostoma macrolepidotum Northern redhorse T

Ictaluridae
Ictalurus furcatus Blue catfish R x x
Ictalurus melas Black bullhead T x x!

Ictalurus natalis Yellow bullhead T x x x
. Ictalurus nebulosus Brown bullhead. x
! 7 Ictalurus punctatus Channel catfish R x x x' x
g Plyodictis olivaris Flathead catfish R x x x

Noturus exilis: Slender madtom T
| .,h

Cyprinodontidae ''s '*

Fundulus catenatus Northern studfish T
Fundulus olivaceus Blackspotted topminnow T

! Fundulus notatus Blackstripe topminnow T x x x

Poeciliidae
Gambusia affinis Mosquitofish T x x x

Atherinidae -

Labidesthes sicculus Brook silverside T* x x x
.

Percichthyidae
Morone chrysops White bass x x x

!
!

Sheet 3
|
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TABLE 2.3.7-1 (continued)

REF. PRECONSTRUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974
Collection Dates

pg Missouri River Ingan Creek

Species Common Name 1853-1969" 1972 1973 1974 1973-74 1974
#

Centrarchidae
Micropterus dolomieui Smallmouth bass T x x x
Micropterus salmoides Largemouth bass R x x x x
Lepomis gulosus Warmouth x
Lepomis cyanellus Green sunfish T x x x
Lepomis humilus Orangespotted sunfish T
Lepomis megalotis Longear sunfish T x x x
Lepomis macrochirus Bluegill R x x x x ::
Pomoxis annularis White crappie R x x x x x

Percidaen
b Stizosteidon canadense Sauger R x x x.
* Percina phoxocephala Slenderhead darter T

Percina caprodes Ingperch T x
Etheostoma nigrum Johnny darter T K x
Etheostoma spectabile Orangethroat darter T x x
Etheostoma flabellare Fantail darter T .

Etheostoma punctulatum Stippled darter x
Etheostoma exile Iowa darter x

Sciaenidae
Aplodinotus grunniens Freshwater drum R x x x x x

" River (R) and tributary (T) collections reported by Pflieger (197,1).
Collected from one station at IIermann, Missouri (Missouri River Environmental Inventory, 1972). An unidentified
Notropis species was also collected near IIermann, but has not been included in the table.

Collected from five stations near the site area by Dames & Moore, July, September, and December,1973.
d
Collected from six stations by Dames & Moore, June, 1974.

Collected from two stations by Dames & Moore, July, September and December,1973 and February,1974..*

f
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TABLE 2.3.7-2
REF. PRECONSTRUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974

TOTAL NUMBER AND LENGTH RANGE OF FISHES COLLECTED WITH GILL AND
FYKE NETS FROM THE MISSOURI RIVER, JUNE 1974"

Station A-North End Station A-South End Station B-South End Station B-North End
Common Name Number Length Number Length Number Leagth Number Length

Shovelnose sturgeon + + 2 430(467)490 + + + +
Iongnose gar + + 1 615 + + 1 605
Shortnose gar + + + + + + + +
Gizzard shad + + + + + + + +
Northern pike + + + + + + + +
Carp + + 2 300(385)470 + + 2 248(337)425
River carpsucker + + + + 1 377 + +
Blue catfish 1 210 1 805 + + + +
Black bullhead 1 200 + + + + + +
Flathead catfish + + 1 705 + + + +
White crappie + + + + + + + +

7' Sauger + + + + + + + +

g Freshwater drum + + + + + + 3 225(267)309
.

Station H-South End Station C-North End 5ihation C-South End
Common Name Number Length Number Length Number Length

Shovelnose sturgeon + + + + 1 530
Iongnose gar + + + + 1 965
Shortnose gar + + + + 4 525(562)S70
Gizzard shad + + + + 2 282(287)292
Northern pike + + 1 666 + +
Carp + + + + + +
River carpsucker 1 377 + + 2 401(412)422
Blue catfish + + + + + +

,

Black bullhead + + + + e + +
Flathead catfish + + + + + +
White crappie + + 1 185 5 178(210)250
Sauger + + 1 308 1 423
Freshwater drum + + + + 3 114(204)340

* " Total length range-(mm) with mean length in parentheses.

D D D
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TABLE 2.3.7-3

TOTAL NUMBER AND LENGTH RANGE OF FISHES COLLECTED WITH
A BOOM ELECTROSHOCKER IN THE MISSOURI RIVER, JUNE 1974"

Station B-North End Station C-North End
Common Name Number Length Number Length

' Shortnose gar 2 490;517 3 565(582)618

Gizzard shad + + 2 210;214

Carp + + 1 432

E White crappie + + 1 185

Freshwater drum + + 2 231;234

E " Total langth range (mm) with mean length in parentheses.'

E
a

E

E

E

E .

E

E

5
,

8

*
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TABLE 2.3.7-4
REF. PRECONSTRUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974

'

TOTAL NUMBER AND LENGTH RANGE OF FISHES COLLECTED WITH GIII AND -
FYKE NETS FROM THE MISSOURI RIVER, SEPTEMBER 1974*

* ,

4

| k
) Station A-South End Station B-South End Station B-North End Station H-North End Station C-North End'

Common Name Number Length Number Length Number Length Number Length Number Iength

Shovelnose sturgeon 1 430 + + + + + + + +

Paddlefish + + + + + + 1 910 + +

Longnose gar + + 1 1366 1 630 2 550(5533555 + +

Shortnose gar + + + + 3 484(556)604 5 415(508)649 + +

Gizzard shad + + 1 306 + + 10 320(342)374 2 4 57 (e> 'J) 530
;

Coldeye + + 1 263 16 260(277)300 1 259 12 71(170)329

; Carp + + 1 485 4 450(4931534 5 320(397)450 + +

River carpsucker + + 1 420 + + 7 391(405)415 + +

? Smallmouth buffalo + + + + 12 275(373)427 1 340 1 77'

f $ Blue catfish 2 460(465)470 + + + + + +- + +

channel catfish + + + + 1 163 1 540 + +

Flathead catfish + + + + 1 \ 91 + + + +

bwhite bass + + + + + + + + 1 130;

White crappie + + + + 1 320 + + 12 77(206)261

i Freshwater drum + + + + 13 65(134)395 4 66(79)90 2 84(102)119

i

"tutal length range (m) with mean length in parentheses.
,

e
%

i

*

!
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TABLE 2.3.7-5
REF. PRECONSTRUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974

TOTAL NUMBER AND LENGTH RANGE OF FISHES COLLECTED WITH SEINES IN THE MISSOURI
3RIVER AND IDGAN CREEK, JUNE 1974

i

i Station B Station B-South Station H Station D Station E Station E
June 22 June 23 June 22 June 22 June 22 May 30

Common Name Number Length Number Length Number Length Number Length Number Length Number Length

i Iongnose gar + + 1 57 '+ + + + + + + +
.

j Shortnose gar + + + + + + 1 59 + + + +
Skipjack herring + + 7 16(28)35 + + + + + + + +

3

j Gizzard shad 18 2',(27)40 13 22(30)65 1 27 2 33(34)35 9 131(1861322 1 244
Stoneroller 14 35(54)64 2 46-60 + + + + + + + +
Flathead chub 1 95 + - + + + + + + + +

j Silver chub + + 46 18(25)34 + + + + + + + +
. Emerald shiner 96 19(30)60 368 17(22)10 47 19(21)27 4 23(25)27 13 36(50162 1 61
l Red shiner + + + + + + + + 1 70 + +

Redfin shiner + + + + + + + + 5 54(58)61 + +
Bluntnose minnow 21 17(22)30 + + + + + + 46 15(27)62 + +

,

guillback + + + + + + + + 2 139(145)151 + +
b bSmallmouth buffalo + + 2 21(22)23 2 20(23)26 + + 1 287 + +

Channel catfish + + + + + + 5 85(98)137 + + + +

Black bullhead + + + + + + + + + + 1 95
Blackstripe topminnow + + + + + + + + 4 54(59)65 9 51(60)75

,

Mosquitofish + + + + + + 1 30 1 31 + +'

y
' s Brook silverside 3 18(22)25 + + + + + + + + + +

W White bass 1 22 13 18(27)35 2 19(23)26 + + + + + +
, * Creen sunfish + + + + + + + + + + 16 61(131)170

Longear sunfish + + + + + + + + 25 61(103)129 3 98(107)112
Bluegill + + + + + + 1 56 21 78(109)l32 32 91(116)l75
Sunfish hybrid + + + + + + * + + 1 98 + +
Smallmouth bass + - + 1 37 + + 5 27(43)58 1 33 + +
White crappie + + 2 18(22)25 + + 2 87(100)112 3 164(168)l74 + +
Oranget? sat darter + + + + + + 1 22 + + + +

Sauger 7 44(61)91 + + 1 67 + + + + + +
Freshwater drum + + 4 27(29)30 + + 4 22(25127 + + + +

.

,
" Total length range (mm) with mean length in parentheses.

! May be Carpiodes sp.
*

! Not observed.

.

i

i
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TABLE 2.3.7-5

TOTAL NUMBER AND LENGTH RANGE OF FISHES COLLECTED WITg SEINES IN THE MISSOURI
RIVER AND LOGAN CREEK, JUNE 1974

Station B Station D-South Station H Station D Station E Station E
June 22 June 23 * June 22 June 22 June 22 May 30

ccmmon Name Number Length Number Length Number Length Number Length Number Length Number Length

longnose gar + + 1 57 + + + + + + + + t

Shortnose gar + + + + + + 1 59 + + + + '

Skipjack herring + + 7 16(28)35 + + + + + + + +
Gizzard shad 18 21(27)40 13 22(30165 1 27 2 33(34)35 9 131(1861322 1 244
Stoneroller 14 35(54)64 2 46-60 + + + + + + + + [
Flathead chub 1 95 + - + + + + + + + + |

Silver chub + + 46 18(25)34 + + + + + + + + '

Emerald shiner 96 19(30160 368 17(22)30 47 19(21127 4 23(25127 13 36(50)62 1 61 iRed shiner + + + \+ + + + + 1 70 + + |
Redfin shiner + + +

-k+
+ + + + + 5 54(58)61 + + I

Bluntnose minnow 21 17(22)30 + + + + + 46 15(27)62 + + |
Quillback + + + +' + + + + 2 139(145)151 + + tb DSmallmouth buffalo + + 2 21(22)23 2 20(23)26 + + 1 287 + +
channel catfish + + + + + + 5 85(98)137 + + + + $Black bullhead '+ + + + + + + + + + 1 95
Blackstripe topminnow + + + + + + + + 4 54(59)65 9 51(60)75 tl
Mosquitofish + + + + + + 1 30 1 31 + +
Brook silverside 3 18(22)25 + + + + + + + + + +
White bass 1 22 13 18(27)35 2 19(23)26 + + + + + +
Creen sunfish + + + + + + + + + + 16 61(131)170
Longear sunfish + + + + + + + + 25 61(103)129 3 90(107)112
Llu. gill + + + + + + 1 56 21 78(109)132 32 91(116)175
Sunfish hybrid + + + + + + + + 1 98 + +
Smallmouth bass + + 1 37 + + 5 27(43)58 1 33 + +
White crappie + + 2 18(22)25 + + 2 87(100)112 3 164(168)174 + +
orangethroat darter + + + + + + 1 22 + + + +
Sauger 7 44(61)91 + + 1 67 + + + + + +
Freshwater drum + + 4 27(29130 + + 4 22(25)27 + + + +

*tutal length range (mm) with mean length in parentheses.
Kny be Carpiodes sp.

Not observed.

!

'

.

I
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TABLE 2.3.7-7

CONDITION FACTOR AND LENGTH-WEIGHT REGRESSIONS FOR FIVE
SPECIES OF MISSOURI RIVER FISil COLLECTED,

JUNE AND SEPTEMBER 1974

i Length-Weight RegressionsCondition FactorSpecies

Gizzard shad (male) (19)" 0.929 log W = -4.87 +2.93 log L

Gizzard shad (female) (19) 0.971 log W = -5.42 +3.16 log L

Gizzard sN 4 (combined) (38) 0.950 log W + -5.32 +3.12 log L

Carp (15) 1.353 log W + ~4.83 +2.98 log L

River carpsucker (21) 1.217 log W + -4.46 +2 82 log L -

.

White crappie (male) (9) 1.560 log W = -2.15 +1.82 log L

White crappie (female) (7) 1.654 log W = -4.76 +2.98 1og L

White crappie (combined) (22) 1.546 log W = -2.77 +1.34 log L

Freshwater drum (12) 1.352 log W = -5.73 +3.36 log L

Number of specimens used for calculation.#

B

B
.

B .

E

E .

B F- 21



TABLE 2.3.7-8
REF. PRECONSTRUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974

LARVAL FISII COLLECTED WITII A METERED TOW NET FROM TIIE MISSOURI RIVER,
JUNE 23, 1974

Transect B Transect C
Total Total

3 3Species Number Length No./m Number Length No./m
(mm) (mm)

Aloca chrysochloris 4 10-15 0.010 2 20-24 0.006

Dorosoma cepedianum 15 5-13 0.377 39 4-12 0.111

Micropterus spp. 2 6-7 0.005 12 6-9 0.034

Notropis spp. 12 4-10 0.030 28 4-7 0.079

7 Cyprinus carpio 2 22-27 0.005 + + +

Morone chrysops 3 6-8 0.007 + + +

Centrarchidae species 3 <4 020Q7 + + +

Unidentified species 39 <4 0. 98 14 <4 0.040

Unidentified fish eggs + + + 3 + (0.008)

TOTAL 80 0.201 98 0.270

'

.

s

b
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TA;LE 2.3.7-9

! HEF. PRECONSTRUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974
TOTAL NUMBER AND RANGE OF FISIIES COLLECTED WITII SEINES IN IDGAN CREEK,

SEPTEMBER 6, 1974

|

Station D Station E .

""'" **
! Number Length Number Length

i

Shortnose gar 1 515 1
,

1 Gizzard shad 8 75(162)265 + 331

Stoneroller + + 4 45(51)67#

Silver chub 9 29(37)52 + +

Dmerald shiner 34 31(39)65 + +

Red shiner 1 60 + +
1

| Redfin shiner 7 53(60)67 + +

Sand shiner 8 30(37)47 6 27(35)49
j

Bluntnose minnow + + 7 33(35)38
7 Carpiodes spp. 5 44(52)62 + +

; C$ Smallmouth buffalo 1 186 + +

Carp 2 216(241)266~ + +'

Channel catfish 1 75 + +
j

Blackstripe topminnow + + 4 30(44)72
Mosquitofish 4 29(30)32 + +

Green sunfish + + 6 25(42)69
Longear sunfish + + 1 97i

Bluegill 15 30(55)l08 4 30(49)l03
! Largemouth bass 1 228 + +

) Warmouth 1 142 + +

j White crappie 10 129(155)187 + +

Crangethroat darter + + 2 38(39)41
; Freshwater drum 6 57(79)97 + +
| '.s
| .

!

I

.

I s

|

|

L



I TABLE 2.3.7-10

MEAN BACK-CALCULATED TOTAL LENGTH (mm) AT END OF EACH YEAR
OF LIFE OF BLUEGILL AND GIZZARD SHAD COLLECTED IN 1974

I Bluegill

! Year Number Age |
j Class of Fish 1 2_ 3_ 4_

55

1973 4 84
|
! 1972 31 63 91

1971 9 62 95 111 gt

1970 5 55 85 122 137 5

mean length 66 90 116 137

mean increment 66 [ f 30 26. 21

Gizzard Shad

Year Number Age
Class of fish 1 2_ 3_ 4

1973 6 126

1972 10 148 218

1971 25 142 208 260

1970 1 104 170 268 317

mean length 130 199 264 317

mean increment 130 68 75 53

5
.

E:

E

E.

(3
,

F- 24
'
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Table 1. Checklist of fishes collected near the Callaway Nuclear

5. .
Power Plant, June through August 1980.
Ref. Preoperational monitoring program June through August.

aTaxa

\
, _ Co=on Name Scientific Name

!
T- Chestnut lamprey 1chthyomyzan castaneus

Shovelnose sturgeon Scaphirbynchus platorynchus

E?
Longnose gar Lepisosteus osseus.

Shortnose gar Lepisosteus platostomus
American eel Anguilla rostrata*

Gizzard shad Dorosoma cepedianun

I Skipjack herring Alosa chrysochloris
Goldeye Hiodon alosoides
Central stoneroller Compostoma anomalum

5' Carp Cyprinus carpio

Bluntnose minnow .Pimephales notatusf
Silver chub 'Hybopsis storeriana

- Speckled chub Hybopsis aestivalis
Plains minnow Hybognathus placitus
Redfin shiner Notropis umbratilis -
Red shiner Notropis lutrensis

5.' Emerald shiner Notropis atherinoides
Comon shiner Notropis cornutus
River shiner Notropis blennius

5f San'd shiner Notropis stramineus
Smallmouth buffalo Ictiolus bubalus

' River carpsacker Carpiodes carpio
White sucker Catostomus commersoni

E. Channel catfish Ictalurus punctatus
Blue catfish Ictalurus furcatus

. Flathead catfish Pylodictis olivaris
Yellow bullhead Ictalurus natalis

- Black bullhead Ictalurus melas
Blackstripe topminnow Fundulus notatus
Brook silversides Labidesthes sicculus

E. Largemouth bass Micropterus punctulatus
Spotted bass Micropterus salmoides
Harmouth Lepomis gulosus

E Green sunfish Lepomis cyanellus
Longear sunfish Lepomis megalotis*

Bluegill Lopomis.macrochirus

E-
White crappie Pomoxis annularis
Halleye/sauger Stizostedion sp.
Sauger Stizostedion canadense
Johnny carter Etheostoma nigrum
Freshwater drum Aplodinotus grunniens,

- Golden redhorse Moxostoma erytnrurum

E..
a Names according to Bailey 1970 4

'

e

F 25
. . . .
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Tabl e 2 . Total number of fish collected in the Missouri River by all
sampling methods near Callaway fluclear Power Plant, June

- through August 1980.
Ref. Preoperational monitoring program June through August.

-

flumber of Fish / Month
Species June July August Total fio.

- Gizzard shad 5 31 32 68
Freshwater drum 15 7 26 48
Flathead catfish 10 20 18 48

.. Channel catfish 7 21 19 47
Longnose gar 15 7 3 25.

Goldeye 14 6 2 22
Emerald shiner 4 6 10 20 3

-'

Silver chub 0 18 0 18 3
i River carpsucker 7 4 5 16 ._

Shovenose sturgeon 9 2 2 13
- River Shiner 2 8 0 10

,

Plains minnow 0 7 . 0 .- 7
Shortnose gar 6 1 0 7
Carp 4 0 2 6
Stizostedion sp. 4 0 0 4
Blue catfish 2 1 1 ~4. ,

Sauger 0 3 0 3
Sand shiner 2 0 0 2
Spotted bass 0 2 0 2
Smallmouth buffalo 1 0 1 2
White crappie 1 1 0 2
Speckled chub 0 1 0 1

- American eel 0 1 0 1

Skipjack herring 0 0 1 1

. . . TOTAL fl0. 108 147 '122 377

'

-

B
- .

E.

_

!

_

E
..

E
_

.

F 26
7__L*~2~_^~^ T ~* ._*L ~ ~ ~ ~; __::^:, ~T~ ~*:~:::-_.:. .. - -. --- : :. _ _ . . -~_.
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.
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Table 3, ilumber of fish species collected by minnow seine at Missouri

River sampling locations near Callaway fluclear Power Plant,
June 1980.
Ref. Preoperational monitoring program June through August.

l Humber of r i sn/ LoCa T.l on
Location

Species A2 A3 B2" B3 H2" H3" C2 C3 Total fio.

Goldeye 3 0 6 0 4 13- - -

Stizostedian sp. 0 0 - 2 1 1 4- -

Emerald shiner 1 0 3 0 0 4- - -

l Red shiner 0 0 2 0 0 2- - -

1 Sand shiner 1 1 0 0 0 2- - -

! Freshwater drum 1 0 0 0 0' 1- - -

Channel cat fish 1 0 0 0 0 1- - -

TOTAL tl0. 7 1 13 1 5 27- -
..

p p
-

"'rtot suitable for sampling due to substrate and water levels.g
,

,

#

I,

|I
E

E
.

R ,

F-27

- - - _ _ _ - - - _ - _ _ _ - -
-



- .5
.

-

E
Table 4 flumber of fish species collected by minnow seine at Missouri River

sampling locations near Callaway Nuclear Power Plant, July 1980. g
Ref. Preoperational monitoring program June through August. 3

fiumber of Fish / Location
location *

3 a a aSpecies A2 A3 B2 B3 H2 H3 C2 C3 Total No.

Gizzard shad 0 16 0 3 19- - - -"
Silver chub 6 0 10 0 16- - - -

Red shiner 2 2 3 1 8- - - -

Plains minnow 0 4 0 3 7 g- - - -

Emerald shiner 0
~"

5 0 1 6 3- - - -

Freshwater drum 0 0 4 0 4
'

- - - -

Spotted bass 1 1 0 0 2- - - -

- Speckled chub 0 0 0 1 1- - - -

Channel catfish 1 0 0 0 1- - - -

Goldeye 1 - - - - 0 0 0 1

1
TOTAL fl0. 11 28f 17 9

.
65- - - -

,

-
.

a fiot cuitable for sampling due to substrate and water levels.
~

.

5
I E.

.

E
.

E
-

E
|- .

! E.

1_

E
_

E
_

E
_

,
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| Table 5 Number of fish species collected by minnow seine at Missouri
River sampling locations near Callaway Nuclear Power Plant',
August 1980.
Ref. Preoperational nunitoring program June through August.

Number of Fish / Location
. Location

_

Species A2 A3d B2" B3" H2" H3 C2" C3 Total No.

16 - 9 25Gizzard shad 0 - - - -

9 - 0 10Emerald shiner 1 - - - -

1 5 6Freshwater drum 0 -- - - -

3 3Channel catfish 0 0 -- - - -

'

17 44TOTAL N0. 1 - - - - 26 -

..

p a,otsita,lefo,sa,1,ne,u.tos.,st,t.a,m.,l..ls.
.

.

'

P

R

P .

R
~

R

E .

F

F

F
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| Total 6 Number and catch-per-effort of fish species collected by trap net at f41ssouri River sampling locations near Callaway Nuclear
; Power Plant, June 1980.
1* Ref. Preoperational monitoring program June through August.

Number of Fish and Catch-per-Effortd/Samuling Locations
'

Location
1 A2 A3 B2 B3~ H2D H3o C2 C3'

Species No. CPT No. CPE No. CPE No. CPE No. CPE No. CPT No. CPE No. CPE Total No.
i :

Freshwater drum 1 0.6 1 1.0 0 6 3.5.
0 - 0 8- - - - -* -

Flathead catfish 0 - 4 4.1 2 2.1 0 - - - - - 0 0 6- -

4 Channel catfish 0 3 3.1 0 - 2 1.2 - - - - 0 - 0 - 5
-

j n Blue catfish 1 0.6 0 - 0 0 - - - - - 0 - 0 - 1
-

]O Shovelnose sturgeon 0 - 1 1.0 0 - 0 0 - 0 1
- - - - - -'o River carpsucker 0 - 0 0 0 - - - - - 1 0.6 0 1

- - -

i TOTAL NO. FISH 2 9 2 8 1 0 22,,

TOTAL N0. SPECIES 2 4 1 2 1
' '

! ,'' TOTAL CATCll/24 hr. 1.2 9.2 2.1 4.7 'T 0.6 0.0-

1.i s

I

J $ Number /24 hours
-

: t Not sampled
|

'

j '

i I
a

..
,

O * *

e

D

9

4

1

4

J

e
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Table 7, Number and catch-per-effort of fish species collected by trap net at Missouri River sampling locations near Callaway Nuclear
Power Plant, July 1980.;

j, Ref. Preoperational monitoring program June through August,
i j

Number of Fish and Catch-per-EffortaSamplina Location
,

. I-0.ci!.LiOP
A2 A30 02 83 H2 H3 C2 C3

|
Species No. CPE 1i0. CPE No. CPT No. CPT h. CPE No. C'PT No. CPE ilo. CPE Total No.|

i:j j Channel catfish 1 0.5 - - 2 1.1 2 1.1 0 - 4 2.1 0 8 4.1 17-

;1 Flathead catfish 3 i.6 - - 3 1.6 1 0.5 2 1.0 1 0.5 1 0.5 0 - 11
!l Freshwater drum 0 - - - 2 1.1 0 - 0 - 0 - 0 0 - 2-

j Sauger 0 - - - 0 - 0 - 0 - 1 0.5 0 - 1 0.5 21

Silver chub 0 - - - 0 0 - 0 - 0 - 0 - 2 1.0 2
4 -,

j ' Clue catfish 0 - - - 1 0.5 0 0 - 0 - 0 0 - 1- -

? American eel 0 - - - 0 - 0 - -
'

0 - 0 1 0.5 0 - 1-

1 ,* kl '4hi te crappie 0 0 - 1 0.5 0 - 0 - 0 - 0 - 1
- - -

!* TOTAL NO. FISH 4 8 4 2. 6 2 11 37.'

TOTAL N0. SPECIES 2 4 3 1 3 2 3
TOTAL CATCH /24 hr. 2.1 4.3 2.1 1.0 3.1 1.0 5.6

|c

i

.

bgggbe"[o,4 pours2
S c

,.

s -
,

1'

!,

;

i

li +

1,

i'
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Table 8 humber and catch-per-effort of fish species collected by trap net at Missouri River sampling locations near Callaway Nuclear;

| Power Plant, August 1980. ~

t Ref. Preoperational monitoring program June through August.

aNumber of Fish and Catch-per-Effort / Sampling locations
'

Location
A2 A3 B2 B3 H2 H3 C2 C3

*
,

j Speecies No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE Total No:

!| Freshwater drum 0 - 2 1.0 13 7.1 1 0.5 1 0.5 0 170 - 0- -

4 Channel catfish 2 1.0 0 - 4 2.0 0 - 1 0.5 2 1.0 0 7 3.5 16-

i Flathead catfish 3 1.5 1 0.5 3 1.5 0 1 0.5 0 4 2.0 3 1.5 15- -

iJ ? Gizzard shad 0 - 0 - 1 0.5 0 - 0 0 - 1 0.5 20- -

;e M Longnose gar 1 0.5 0 - 0 - 0 0 - 0 - 0 - ) - 1-

;; . River carpsucker 0 - 0 1 0.5 0 0 0 10 0- - - -- -

'e
i

. TOTAL NO. FISH 6 3 22 1 3 2 4 11 52
i ,' TOTAL NO. SPECIES 3 2 5 1 3 .h 1 1 3.

). TOTAL CATCH /24 HR. 3.0 . 1.5 11.6 0.5 1.5 1.0 . 2.0 6.5
1

'

4

' Number /24 Hours
1 -

i.

*

i ,
~,, .

,

U

1 i
,

1.
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Table 9, Number and catch-per-effort of fish species collected by electroshocking at Missouri River sampling locations near Callaway
. fluclear Power Plant, June 1980'.

;| Ref. Preoperational monitoring program June through August.
'!

1

| Number of Fish and Catch-per-Effort /Samplino locationsa

locations,

| __ A 2 A3 B2 B3 H2 H3 C2 C3
j No. CPE No. CPE No. CPE No. CPE flo . CPE fJo. CPE tio . CPE fJ o . CPE Total No.

Longnose gar 0 2 6.0 1 3.0 1 3.0 4 12.0 2 6.0 2 6.0 1 3.0 13-

Shortnose gar 0 1 3.0 0 -! l 3.0 3 9.0 0 0 - 1 3.0 6- -
,

River carpsucker 0 1 3.0 0 - 3 9.0 0 - 0 1 3.0 1 3.0 6
*

- -
,

'

. Gizzard shad 1 3.0 0 - 0 - 0 1 3.0 0 42 6.0 0- - -

Carp 0 - 0 - 0 - lb 3.0 lb 3.0 0 2b 6.0 0 4- -.

Freshwater drum 3 9.0 0 - 0is .ri 0 - 0 - 0 0 0 3-- --

; ;- L, Flathead catfish 2 6.0 0 1 3.0 0 0 30 - 0 - 0 --- -

Shovelnose sturgeon 1 3.0 0 - 0 - 0 10 - 0 00j w --- -

Coldeye 0 1 3.0 0 1000 0 - 0' - -- -- -

1i hite crappie 0 0 - 1 3.0 0 ..- 0 - 0 . 00 -- -

TOTAL NO. FISH 7 4 2 7 ') 3 6 3' 42-

j TOTAL NO. SPECIES 4 3 2 5 4 2 4 3
i TOTAL CATCH /HR. 21.0 12.0 6.0 21.0 30.0 9.0 18.0 9.0
i
; i.
:.
!

!, Number / Hour ^

a
b|. Each carp had at leas't one chestnut lamprey attached at the time of capture..'

'

11
,

. .

H
i;

i;

!!
!-
!!
!

!
*

2,

!

!.
! t
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ji Table 10, Number and catch-per-effort of fish species collected by electroshocking at Missouri River sampling locations near Callaway
|| Nuclear Pcwer Plant, July 1930.
:| | Ref. Preoperational monitoring program June through August,
j!

,| Number of Fish and Catch-per-Efforta/ Sampling Location
Loca tions3 ,

| A2 A3 B2 63 H2 H3 C2 C3
j, Spec;es No. CPE No. CPE No. TPT No. CPE No. CPE No. CPE No. CPE No. CPE Total Nc

,_

|' Gizzard shad 0 - 2 6.0 1 3.0 5 15.0 4 12.0 0 - 0 - 0 - 12
!, Longnose gar 0 - 0 1 3.0 0 - 1 3.0 1 3.0 3 9.0 1 3.0 7-

ij Flathead catfish 0 - 0 - 3 9.0 0 0 - 3 9.0 0 - 0 6- -

!. Goldeye 0 - 0 - 0 - 0 - 0 - 4 12.0 0 - 1 3.0 5
:' River carpsucker 0 - 0 - 0 - 3 - 1 3.0 0 - 0 - 1 3.0 2**n Freshwater drum 0 - 0 0 - 0 0 - 0 1 3.0 10- .- - -

{ *' 52 Shortnose gar 0 0 0 1 3.0 0 - 10 - 0 0- - - - -

ya
i TOTAL NO. FISH 0 2 5 5 6 8 4 4 34
I TOTAL NO. SPECIES 1 3 1 3 3 2' 4
i TOTAL CATCH /Hr.

- 6.0 15.0 15.0 18.0 24.0 12.0 12.0

l
i

i. Number / hour
!
j
'

1

!

|, .3 .

|i
1-

.

=O

,.
. . _ _ ___ __
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Table 11 Number and catch-per-effort of fish species collected by electroshocking at 141ssouri River sampling locations near
! Callsway Nuclear tower Plant . August 1980.

,

i Ref. Preoperational monitoring program June through August.

Number of Fish and Catch-per-Efforta/ Sampling Locations*

Location
| A2 A3 82 23 H2 H3 C2 C3

Species No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE Total No.

I ' Gizzard shad 0 1 3.0 0 - 2 6.0 1 3.0 0 - 0 0 4.- - -

Flathead catfish 0 - 0 - 3 9.0 0 - 0 - 0 0 - 0 - 3-

River carpsucker 0 - 0 - 0 - 0 0 - 1 3.0 2 6.0 0 3- -

in Coldeye 0 0 0 - 0 2 6.0 0 - 0 20- - - - -

'O Freshwater drum 0 - 0 - 0 2 6.0 0 20 - 0 0- - - -

1 3.0 0 - 0'm Longnose gar 0 10 0 - 0 0- - - - -

Skipjack herring 1 3.0 0 - 0 - 0 - 0 10 0 0- - - -

TOTAL NO. FIS!! 1 2 3 2 3 ~3 2 0 16'

TOTAL NO. SPECIES 1 2 1 1 2- 2 1 0'

TOTAL CATCH /HR. 3.0 6.0 9.0 6.0 9.0 9.0 6.0 -
,

.

' a
Number / hour.

.

A

j' '
., .

J

6

6

9

9 a
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. Table 12 * Number and catch-per-effort of fish species collected by gill net at Missouri River sampling locations near Callaway Nuclear
;| Pcuer Plant, June 1980.

! Ref.
,! }

Preoperational monitoring program June through August.
'

! ! Number of Fish and Catch-per-Efforta/ Sampling Location'I Loca tien
I' A2 A3 B2 33 H2 H3 C2 C3

|| Species No. CPE No. CPE ho. CPE No. CPE No. CPE No. CPE No. CPE lio. CPE Total No,
i,

,
Pavelnose sturgeon 4 2.0 0 0 - 1 0.5 2 1.0 0 - 0 0 7- - -

i '' Freshwater drum 0 - 3 1.5 0 0 - 0 0 0 30- - - - -

Lonancse gar 0 - 0 0 - 1,. 0.5 1 0.5 0 - 0 - 0 - 2-

' l Flathead catfish 0 0 - 0 - 0 - 1 0.5 0 10 0- - - -

s Channel catfish 0 - 0 - 0 - 0' 0 0 - 1 0.5 0 1
'

- - -

|$7 Blue catfish 0 - 1 0.5 0 - 0, 0 0 - 0 - 0 1.- - -

'M Smallr.outh Buffalo 0 1 0.5 0 - 0 - 0 0 - 10 - 0i - - -

: Gizzard shad 0 - 0 - 0 0 1 0.5 0 - 0 - 0 1.- - -

j. TOTAL NO. FISH 4 5 0 2 5- 0 1 0 17
'

i TOTAL f;0. SPECIES 1 3 2 4 1-

! TOTAL CATCH /24 HR. 2.0 2.5 0.0 1.0 2.5 0.0 0.5 0.0

i

a
Nurrber/24 hours

,

l'

| (- N -

<i

!

,!

I -

1

4

e

*
a
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| i locations near Callaway Nuclear .

| Number and catch-per-effort of fish species collected by gill net at Missouri River sarnpl ng
Table 13

-

'

Power Plant Juif 1980. <

f Preoperational monitoring program June through August.eRef.
| Number of Fish and Catch-per-Effort 4/Samplinq Location -
i

__

A2 A3 62 B3 H2 H3 C2 C3
f

Loca tian

f IIo.77T No. CPE No. W No. CPE No. CPE _ ,,do. CW No. CPE No. CPE~ Total No.~

f

30
| Species

1 0.5 0 0 0
-

-

3-
-

00
0 1 0.5 1 0.5 0 --

Flathead catfish 2 1.0 0
-

2
-

0
Ch:nnel catfish 1 0.5 0 - 0 --

0 - 0- -

2
1 0.5 0 -

1 0.5 1 0.5 00 -

F.iver carpsucker 1 0.5 0
-

1
-

00
0 - 0 - 1 0.5 0 - 0

-

0
- -

Shovelnose sturgeon 0 - 0
-

-

0 - 0 - 0 -

TOTAL NO. FISH 4 0 0 2 1 3 1 0 11
Saucer

2 1 3 1

2.0 0.0 0.0 1.0 0.5 1.5 0.5 0.0
7 TOTAL NO. SPECIES 3

,,h5 T0 AL CATCH /24 hr. -

,

__

Nutrber/24 hoursi

|

,

O
e 'g

e

i
a

i
'

i.

, .
.

;

- - - _ - - - - _ - - _ _ _ _ _ - _ _ _ __
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Table 14 Number and catch-per-effort of fish species collected by gill net at Missouri River sampling locations near Callaway Nuclear
Power Plant, Aug st 1930
Ref. Preoperational monitoring program June through August.

Number of Fish and Catch-per-Effortd/ Sampling Location
Loca tion

A2 A3 B2 83 H2D H3 C2 C3
Species No. EPT No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE Total No.

Shovelnose sturgeon 1 0.5 0 0 - 1 0.5 - - 0 - 0 0 2- - -

Carp 0 - 0 0 - 1 0.5 - - 1 0.5 0 0 - 2,- -

Blue catfish 0 - 0 0 - 0 - - - 1 0.5 0 - 10- -

Snu11 mouth buffalo 0 - 0 0 - 0 0 - 1 0.5 0 - 1- - - -

Freshwater drum 0 0 - 1 0.5 0 - - - 0 - 0 0 1- - -

? Longnose gar 0 - 1 0.5 0 - 0 - - - 0 - 0 10 - -

g Gizzr.d shad 0 1 0.5 0 - 0 0 - 0 - 10- - - - -

River carpsucker 0 - 1 0.5 0 - 0 0 - 0 1- - 0 - -
..

.h
TOT /L NO. FISH 1 3 1 2 1 2 0 10-.

TOTAL fi0. SPECIES 1 3 1 2 1 2-

TOTAL CATCH /24 hr. 0.5 1.5 0.5 1.0 0.5 1.0 0.0-

.

a Number /24 hrs,
b Net previously fished Jnd not recovered until 2nd day with help of plant personnel.

: .., .

.

sh

. _ . _ _ _ _ _ _ _ __ _ _ _ _ ___ __ __



: Table 15. Total number of fish collected in Logan and Mud Creeb by all
sampling methods near Callaway Nuclear Power Plant, June
through August 1980.
Ref. Preoperational monitoring program June through August.

Number of Fish / Month
Species June July August Total

Green sunfish 29 17 14 60
Redfin shiner 21 0 2 23
Bluntnose minnow 12 5 4 21
Gizzard shad 0 10 8 18
Black bullhead 1 1 16 18
Bluegill 3 10 4 17 -
Longear sunfish 9 5 2 16
Blackstripe topminnow 12 1 0 13
Sand Shiner 7 3 0 10
Largemouth bass 2 5 1 8 -

White crappie 0 3 2 5
Stoneroller 2 3 0 5 ,

Cor=on shiner 0 2 0 2 '

Yellos bullhead 1 0 0 1

Red shiner 1 0 0 1

Brook silverside 0 0 l 1
- Spotted bass 0 0 1 1

'

White sucker 1 0 0 1

Carp 1 0 0 1

River carpsucker 1 0 0 1;
.

Golden redhorse 1 0 0 1

Marmouth 0 1 0 1

Emerald shiner 0 1 .O l
' -- Sauger 0 1 0 1

TOTAL NO. 104 68 55 227

R

I
.

.

1

.

'
,

"

=
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Table 16
~

Number and catch-per-effort of fish species collected bf electro-
shocking at Logan and Mud creek sampling locations near Call aaay
Nuclear Power Plant ., June 1980.

1. Ref. Preoperational monitoring program June through August.

Number of Fish and Catch-cer-Effort"/ Sampling Locations
7~ Location
/ El E2 D

.

Species No. CPE No. CPE No. CPE Total No.

Green sunfish 14 84.0 10 60.0 2 12.0 26
'

Bluntnose minnow 7 42.0 0 0 7- -

. Longear sunfish 3 18.0 2 12.0 0 5-

: Bluegill 0 1 6.0 2 12.0 3-
.

Blackstripe topainnow 2 12.0 1 6.0 0 3-

Largemouth bass 1 6.0 1 6.0 0 2-

"~ Sand shiner 2 12.0 0 0 2- -

;. White sucker 1 6.0 0 ~10- - .-

Stoneroller 1 6.0 0 10- -

|Carp 0 1 6.0 10e - -

? River carpsucker 0
'

1 6.00 l- - -

' Golden redhorse 1 6.0 0 0 1-

. E
TOTAL NO. FISH 32 15 6 53 N
TOTAL NO. SPECIES 8 5 4 .

. .
TOTAL CATCH /HR. 192.0 90.0 36.0

.t

. a
Number / Hour

|
t

i w-

E
.

-. .

L I.

_

. _ .

E
__

.

F-40
-

----- ..-_.- , - . . . . . . _ . . . . ---.
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Table 17 Numbers and catch-per-effort of fish species collected by electro-
shocking at Logan and Mud Creek sampling locations near Callaway
Nuclear Power Plant July 1930.-

I Ref. Preoperational, monitoring program June through August.
L Number of Fish and Catch-per-Effort''/ Sampling Locations. -

EF
Location

El E2 D
Species No. CPE No. CPE No. CPE Total No.

) Green sunfish 11 66.0 1 6.0 1 6.0 13r-
2 12.0 5

i'
Bluegill 3 18.0 0 -

5Bluntnose minnow 5 30.0 0 0- -

5 30.0 5Gizzard shad 0 0- -

f.
3Stoneroller 3 18.0 0 0- -

.

1 6.0 2Largemouth bass 1 6.0 0 -

2Longear sunfish 2 12.0 0 0 --

I Common shiner 2 12.0 0 2- - -

| Blackstripe topminnow 0 11 6.0 0 --

1Sand shiner 1 6.0 0 0 --

| Black bullhead 0 - 1 6.0.40
- 11 6.0 0, Warmouth 0 -

/ 1-

1 6.0 1Emerald shiner 0 0- -

1 6.0 10Sauger 0 - -

,.

I TOTAL NO. FISH 28 4 11 43

. TOTAL NO. SPECIES 8 4 6

TOTAL CATCH /HR. 168.0 24.0- 66.0*

k

I riembereseer
.

| E; ,
.

3
|- .

E
,

i
i

! <l|
1 ,

*
-.

F-41
T -- . _ .. - - __ . - . - . - . -.
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Table 18. fiumbers and catch-per-effort of fish species collected by electro-
shocking at Logan and Mud Creek sampling locations near Callaway
fluclear Power Plant, August 1900. -

|,_.

{
Ref. Preoperational monitoring program June through August. i

"

fiumber of Fish and Catch-per-Efforta/ Sampling Locations
Location

El E2 D
- . Species fio. CPE fio. CPE fio. CPE Total fio. (
|

t Green sunfish 8 48.0 1 6.0 0 9-

_.
Black bullhead 0 8 48.0 0 8- -

Gizzard shad 4 24.0 0 3 18.0 7-

1, Bluegill 2 12.0 0
'

1 6.0 3-

Bluntnose minnow 0 3 18.0 0 3- -

- White crappie 0 1 6.0 10- -

Largemouth bass 1 6.0 0 0 - -

1-
, , .

-

TOTAL NO. FISH 15 12 5 32
TOTAL 10. SPECIES 4 3

L
TOTAL CATCH /3R. 90.0 72.0 ' 3

'
.

30.0

ms
-

"flumber/ hour !.

,

E.

.

E
.

1

-.

5
- .

O

w

I
-

L

_..
4
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Table 19, Number of fish species collected by minnow seine at Logan and !!ad Creek samplin3 locations near Callaway Nuclear Power Plant.
|

June through August 1980.
Ref. Preoperational monitoring program June through August..

|

| Number of Fish / Sampling Location / Month
June July August,

Location Location Location
E_El E2 D Total No. El E2 D Total No. El E2 D Total No. 3 Month Total

Redfin shiner 9 12 21 0 0 0 0 1 1 0 2 23-

Blackstripe topminnow 2 7i 9 0 0 0 0 0 0 0 0 9-

Sand shiner 5 0 5 2 0 0 2 0 0 0 0 7. -

Bluntnose minnow 5 0 - 5 0 0 0 0 1 0 0 6
'

,

Longear sunfish 4 0 4 3 0 0 3 2 0 0 2 9-,

Green sunfish 3 0 - 3 1 3 0 4 1 0 4 5 12, -r,

,i Bluegill 0 0 - 0 0 0 5 5 0 0 1 1 6
to Gizzard shad 0 0 - 0 3 0 2 5 0 0 1 1 6

White crappie 0 0 0 0 0 3 3., 0 0 1 1 4-

Largemouth b3ss 0 0 - 0 0 1 2 3 0 0 0 0 3,

Black bullhead 1 0 1 0 0 0 0 0 8 0 8 9-

Stoneroller 1 0 1 0 0 0 0 0 0 0 0 1-

Yellow bullhead 1 0 1 0 0 0 0 0 0 0 0 1-

Red shiner 1 0 1 0 0 0 0 0 0 0 0 1-

Brook silversides 0 0 - 0 0 0 0 0 1 0 0 1 1

Spotted bass 0 0 0 0 0 0 0 0 0 1 1 1-

i

TOTAL HO. FISH 32 19 51 9 4 12 25 6 9 8 23 99i

||
. . .

i! a Not suitable for sampling due to substate and water levels. *

,

, , .

|

|- ;
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Table 1 Number and density of ichthyoplankton collected at Missouri River sampling locations near Callaway Nuclear Power Plant,
June 1980.
Ref. Preoperational monitoring program June through August.

3Number of Ichthyoplankton and Density (No/lG0m )/ Location
Location M

B1 B2 B2 S3 C1 C2
,

'

? Rep- Surface Surface Mid-Death Surface Surface Surface
.ru Taxon licate No. Density No. Density No. Density flo . Density No. Density No. Densit y
en

Catostomidae 1 0 - 0 - 0 - 2 4.0 4 4.0 2 2.6
2 0 - 1 1.5 1 1.5 - 0 - 2 2.3

0 h 6.7 1 1.8 3 3.83 1 1.2 0 - 0 4-

TOTAL 1. 0.4 . 1 0.5 1 0.5 6 + 3.6 5 1.9 7 2.9
t

0 -Cyprinidae 1 0 - 2 3.3 0 - 0 0 --

8 9.12 0 - 0 - 1 1.5 0 - 0 -

3 0 - 0 - 1 1.2 3 5.0 0 - 4 5.0
TOTAL 0 - 2 1.1 2 0.9 3 1.7 0 - 12 4.7

Sauger 1 0 - 0 - 0 - 0 - 0 - 0 -

02 0 - 0 - 0 - 0 - 0 --

0 -3 0 - 1 1.2 0 - 0 - 0 -

TOTAL 0 - 1 0.4 0 - 0 - 0 - 0 -

0 - ) 2.0 0 - 0 -Freshwater drum i 0 - 0 -

0 - 1 1.7 1 1.12 1 1.3 1 1.5 0 -

1 1.31 1.7 03 0 - 2 2.4 0 - - -

TOTAL 1 0.4 3 1.3 0 - 2 1.2 1 0.6 2 0.8
*

Unidentified egg 1 0 - 0 - 0 - 0 - 0 - 0 -

1 1.12 0 - 0 - 0 0 - 0 --

0 - 1 1.33 1 1.2 1 1.2 0 0 --

TDTAL 1 0.4 1 0.4 0 - 0 - 0 - 2 0.8

4
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Ta ble 1 (Continued)

3Number.of Ichthynolankton and Dentjtv (No/100m 1/tocation
location

81 82 B2 B3 C1 C2

m Rep- Surface Surface Mid-Depth Surface Surface Sur face
Taxon licate No. Density No. Density No. Density No. Density No. Density No. Densityg

m
Goldeye 1 0 - 1 1.6 0 - 0 - 0 - 1 1.3

1 1.7 02 0 - 0 - 0 - 0 --

3 1 1.2 0 - 0 - 0 0 - 0 --

TOTAL 1, 0.4 1 0.5 0 - 0 - 1 0.6 1 0.4.g.
%

0 - 0 -Carp 1 0 - 1 1.6 0 - 0 -

2 0 - 0 - 0 - 0 - 0 - 0 -

0 - 0 - 63 0 - 0 - 0 - 0 -

'

TOTAL 0 - 1 0.5 0 - 0 - 0 - 0 -

Gizzard shad 1 0 2 3.3 0 - 0 - 0 0 ---

0 -2 0 - 0 - 0 - 0 - 0 -

0 - 03 0 - 0 0 - 0 ---

TOTAL 0 - 2 1.1 0 - 0 - 0 - 0 -

'
Unidentified (damaged) 1 0 - 0 - 0 - 0 - 0 0 --

0 - 0 - 0 02 0 - 0 ---

0 - 2 2.50 - 0 03 0 ---

2 0.80 - 0TOTit. 0 - 0 - 0 --

Ictiob13ae 1 0 - 3 4.8 0 - 2 4.0 0 1 1.3
-

-

0 -2 0 - 0 - 1 1.5 0 - 0 -

0 -3 0 - 1 1.2 0 0 - 0 --

TOTAL 0 - 4 2.0 1 0.5 2 1.3 0 - 1. 0.4

4
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Table 2 Number an1 density of ichthyoplankton collected at Missourt River sampling locations near Callaway Nuclear Power Plant.
; July 1930.

Ref. Preoperational monitoring program June through August.
,

.

3" Number of Ichthyoplankton and Density po/10.% )/Locatinn '

Location
B1 B2 B2 83* Cl C2

*

Rep- Surface Surface _Mid-Depth Surface Surface Surface
] Taxon 11cate No. Density ' ' No. Densit y No. Densit y No. Density No. Density * No. Density

7 Freshwater drum 1 0 - 1 0.9 4 3.7 - - 1 1.0 1 0.8
'

- - 2 1.7 2 1.7*b 2 3 2.5 1 0.8 3 3.1*'
- - 1 0.8 1 0.9 -3 3 3.0 1 0.8 6 6.5

4 1.2 4 1.1TOTAL 6 1.8 3 0.8 13 4.4 - -
;

Cyprinidae 1 i 0.9 4 3.6 3 2.7 2 2.0 3 2.4- -

2 2 1.7 3 2.3 0.
2.2

4 3.5 2 1.7- - . -

3 4 4.0 2 1.7 2 2 1.7 3 2.7- -

TOTAL 7 2.2 9 2.5 5- 1.6 8 2.4 8 2.3' - -

5 Grp 1 0 - 0 - 0 00 - -- - -

- - - 2 1.7 02 0 - 0 - 0 -

1 1.1 0 - 0 -3 0 - 0 - - -

1 0.4 - - 2 0.6 0TOTAL 0 0 -- -

j
0 0Unidentified egg 1 0 0 - 0 -- - - -

1 0.8 0 0 02 0 -- - - --

0 00 - 0 - - -3 0 ---

TOTAL 0 - 1 0.3 0 - - - 0 - 0 -

1 'T
*

Gizzard shad 1 1 0.9 0 000 --- - - -

0 02 0 - 0 - 0 - - - --

00 - 0 - - - 03 0 ---

0 - 0TOTAL 1 0.3 0 - 0 -- - -

Ictiobinae 1 1 0.9 1 0.9 14 12.8 - 0 5 4.0-

2 2 1.7 3 2.3 13 13.6 . 0 - 6 5.2
* -

- - - 3 2 2.0 4 3.3 10 10.8 2 1.7 6 3.4
TOTAL 5 1.5 8 2.2 37 12.4 2 0.6 17 4.9 --]

~

'~~

s

' g sa ,

. - - -



_- _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ . _.

*
... . . ~ . . . .. .l_ . _ . _ _ . _ . . . . . . _ . _ . _ _ . _ _m......,, , . , . , _ , , , ,

-

i

i
,

s

I

T

.

Tabl e 3 . Number and density of ichthyplankton collected at Missouri River sampling locations near Callaway Nuclear Power Plant.

Refust 1980.Preoperational monitoring program June through August.
Au'

'

.

^

.

4

| Number of Ichthynlankton and Density (No/10N)/ Location
9

Location
B1 B2 32 B3 C1 C2

4 Rep- Surface Sur face Mid-Depth Sur face Surface Surface
Taxon licate No. Censity No. Density No. Density t.o . Density no. Censity No. Density

Cyprinidae 1 1 0.7 6 5.4 3 2.8 2 1.6 0 - 0 -

2 3 2.2 3 2.5 0 - 1 0.8 0 - 2 1.4
3 0 - 2 1.7 8 7.1 2 2.2 2 1.2 3 2.4

TOTAL 4 1.0 11 3.2 '11 3.3 5 1.3 2 0.4 5 1.3

1 0.8 1 0.7 0 -
2 Freshwater drum 1 1 0.7 1 0.9 0 -

1 0.8 0 - 1 0.72 0 - 4 3.3 01 m -

0 - 0i e 3 0 - 0 - 0 - 0 --

2 0.5 1 C.2 1 0.2', D TOTAL 1 0.2 5 1.4 0 -

h Unidentified Larvae 1 0 5 3.700 - 0 - 0 ---

0 -0 - 00i (damaged) 2 0 0 ----

0003 0 - 0 - 0 -

.',h 0 - 0

---

5 1.2 *0 . - -
TOTAL 0 - 0 -

.

i Unidentified egg l' 1 0.7 0 0 - 0 - 0 -0 --

1 0.70 - 01 2 1 0.7 0 - 0 --

0 - 0 -0i 3 0 - 0 - 0 --
.

TOTAL 2 0.5 0 - 0 0 1 0.20- - -

4 .
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' Ta bl e 4 fiumber of ichthyoplankton collected in Logan and Mud Creeks near the Callaway Nuclear Power

Plant, June through August 1930.a

j Ref. Preoperational monito' ring program June through August.
!
!
|

; Number of Ichthycpiankton/ Month / Location
: June July Aaqust 3 Month
!' Taxon El E2 D Total El E2 D' Total El E2 D Total Total
:

_

!! Mosquitof f sh 0 1 0 1 0 1 0 1 0 0 1 1 3

ij Fundulus sp. 0 1 0 1 4 4 0 8 0 0 0 0 9
i Cyprinidae 3 4 0 7 2 1 0 3 0 1 0 1 11

i Gizzard shad 0 0 2 2 0 0 0 0 0 0 0 0 2
1 kepomis sp. 0 0 0 0 30 12 3 45 6 0 1 7 52
#

Bluntnose minnow 0 0 0 0 1 3 0 4 0 0 0 0 4
Johnny darter 0 0 0 0 0 0 1 1 1 0 2 3;

; Sand shiner 0 0 0 0 1 0 0 1 0 0 'O O 1

Blackstripe topminnow 0 0 0 0 0 0 0, O. 2 0 0 2 2,
r
'

? TOTAL 11 63 13 87
e

a .

,

. .
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3 Table 1. Checklist of fishes collected near the Callawe, Nuclear Plant,
June through November 1980.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

Taxaa
Common Name Scientific Name

Chestnut lamprey lchth_yomyzon castaneus
Shovelnose sturgeon Scapnirhynchus platorynchus
Longnose gar Lepisosteus osseus

Shortnose gar .Lepisosteus platostomus
American eel Anquilla rostrata .

Gizzard shad Dorosoma cepedianum
Skipjack herring Alosa chrysochloris

Rainbow smelt Osmerus mordax
Goldeye Hiodon alosoides
Mooneye Hiodon Iteraisus
Central stoneroller campostoma anomalum ~ .

Carp Cyprinus carpio .

Golden shiner Notemiconus crysoleucas

~
Bluntnose minnow Pimenhales notatus .

Flathead chub Hyboosis gracilis

Silver chub Hybopsis storeriana
Speckled chub Hybopsis aestivalis-

Plains minnow H_ybognathus placitus
Redfin shiner Notropis umbratilis

Red shiner Notropis lutrensis
- Emerald shiner Notropis atherinoides

Common shiner Notropis cornutus |

River shiner Notropis blennius

Sand shiner N_otropis stramineus
'

blue sucker Cyclectus elonnatus
Smallmouth buffalo Ictiobus bubalus
River carpsucker Carpiodes carpio

$ - White sucker Catostomus commersoni
Golden redhorso Moxostoma erythrurum

Shorthead redhorse Moxostoma macrolepidotum

Channel catfish Icta1urus punctatus

Blue catfish Ictalurus furcatus
Flathead catfish P_ylodictis olivaris

Yel. low bullhead Ictalurus natalis
'

Black bullhead Ictalurus melas
Blackstripe topminnow Fundulus n_otatus

E Mosqui tofish Gambusia affinis
Brook silversides labidesthes sicculus'

White bass Morona chrysops _
Largemouth bass Micropterus salmoides

,

i
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Table 1. (continued) PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980
-.

a
- Taxa

Common Name Scientific Name

" Spotted bass Micropterus punctulatus
Warmouth Lepomis gulosus
Green sunfish Lepomis cyanellus

- Longear sunfish Lepomis megalotis

{'3 Bluegill Lopomis_ macrochirus
White crappie Pomoxis annularis

,

. Walleye /sauger Stizostedion sp_.
Sauger Stizostedion canadense,

,
Johnny darter Etheostoma nigrum

| Freshwater drum Aplodinotus grunniens

|

f. .

a Names according to Bailey 1970.
,

!
|

.

.
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Table 2. Total number of fish collected in the Missouri River by all

sampling methods near the Callaway Nuclear Plant, September
through November 1980.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-N0VEMBER 1980
_._

Number of Fish / Month
Species September October November Total No.

Gizzard shad 30 279 245 554

5
Emerald shiner 47 177 42 266
Red shiner 0 65 17 82
Freshwatcr drum 20 24 19 63

'

Shuvelnose sturgeon 2 21 22 45

5 Channel catfish 28 12 3 43
Goldeye 3 14 18 35
Silver chub 1 15 12 28

I
River carpsucker 7 3 17 27
Shorthead redhorse 0 2 ( 13 15 .
Flathetd catfish 11 2

'

T)' 13
Speckled chub 0 1 6 7*

5 Sauger 0 5 2 7
Longnose gar 6 0 0 6
Flathead chub 1 4 0 5

I Blue catfish 2 3 0 5.

- Rainbcw smelt 0 0 5 5
Plains minnow 0 4 0 4

'

Spotted bass 0 1 3 4
Skipjack herring 2 1 0 3,

a 1 1 1 3
'~

Carp
Smalimouth buffalo 0 2 1 3

5 Shartnose gar 2 0 0 2
Mooneye 0 0 2 2
American eel 1 0 0 1

5 Sand shiner 0 1 0 1

Blue sucker 1 0 0 1

Golden redhorse 0 0 1 1

White bass 0 0 1 1

5_ White crappie 1 0 0 1

Total 166 637 43'0 123?

4 All carp had at least one chestnut lamprey attached at time of collection.

.

i
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Table 3. Number of fish species collected by minnow seine at Missouri River sampling locations near the'
,

| Callaway fluclear Plant, September 1980.

i REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-fl0VEMBER 1980
!
:

! Number of Fish / Location
Location Total Length.

| Species A2a A3a B2d B3a H2a H3 C2a C3 No. Range
i

!

!
- Emerald shiner -- -- -- -- -- 11 -- 36 47 43-70

|
Flathead chub -- -- -- -- -- 1 -- 0 1 54.

4 .

Silver chub -- -- -- -- -- 0 1 1 51
-

--

,

) TOTAL N0. -- -- -- -- -- 13 ' -- 37 49*
.,

6
a Not suit 6ble for sampling due to substrate and water levels.,
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Number of ' fish species collected by minnow seine at Missouri River sampling locations near t e
Table 4. Callaway Nuclear Plant, October 1980.

PRE 0PERATiONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980REF.

Number of Fish / Location Total Length

A2a A3a B2a B3a li3a H3 C2 C3 No. Range (mm)Location

Species

48 80 46 174 42-72
--------

Einerald shiner
--

22 33 10 65 25-60
----------

Red shiner
10 2 0 12 32-62

--------

Silver chub
--

0 0 4 4 55-87
,

--

i
------

Flathead chub
--

4 0 0 4 130-140
--------

Gizzard shad
--

2 1 0 3 38-40
--------

Plains minnow
--

0 0 1 1 36
--------

Speckled chub
--

263'

TOTAL NO.
,

a Not suitable for sampling due to substrate and water levels.
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Table 5. Number of fish species collected by minnow seine at Missouri River sampling locations near the
Callaway Nuclear Plant, November 1980. .

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

Number of Fish / Location
Location Total Length

-

Species A2a A3a B2a 83a H2a H3 C2 C3 No. Range (mm)

-- -- -- -- -- 27 4 7 38 35-65Emerald shiner

9 8 1 17 32-45Red shiner -- -- -- -- --

.

5 1 3 9 52-70Silver chub -- -- -- -- --

Speckled chub -- -- -- -- -- 0 3 3 6 32-38

5 0 0 5 55-65Rainbow smelt -- -- -- -- --

River carpsucker -- -- -- -- -- 1 1 1 3 75-92

Gizzard shad -- -- -- -- -- 0 1 0 1 125

TOTAL NO. 79

a Not suitable for sampling due to substrate and water levels.

'
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Table 6. Number and catch-per-effort of fish species ce~ elected by electro $ hocking at H1'ssouri River sampling locations near the
Callaway Nuclear Plant, September,1980.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980
Number of Fish and Catet-per-Efforta/5ampling Location

Location
A2 A3 B2 B3 H2 H3 C2 C3 Total Length

Species No. CPE No. CPE No. CPE , No. CPE No. CPE No. CPE No. CPE No. CPE No. Range (eri)

Gizzard shad 1 0.05 3 0.30 0 -- 15 0.75 5 0.25 0 3 0.15 0 -- 27 120-340--

Freshwater dium 0 -- 2 0.20 0 -- 0 -- 2 0.10 3 0.15 2 0.10 0 9 75-305--

River carpsucker 1 0.05 2 0.20 1 0.05 0 -- 0 -- 2 0.10 1 0.05 0 7 270-425--

Flathead catfish 0 -- 1 0.10 3 0.15 1 0.05 1 0.05 0 -- 0 0 6 141-365-- --

Channel catfish 0 -- 3 0.30 1 0.05 0 -- 0 -- 0 -- 2 0.10 0 -- 6 168-460
Longnose gar 0 -- 2 0.20 0 -- 0 -- 3 0.15 0 0 0 5 485-700-- -- --

Goldeye 0 -- 0 2 0.10 0 -- 1 0.05 0 -- 0 -- 0 3 105-324-- --

Anerican ee) 0 -- 0 0 0 -- 1 0.05 0 -- 0 -- 0 1 740-- -- --

Blue sucker 0 -- 0 0 0 -- 0 1 0.05 0 1 6660-- -- -- -- --

Shortnose gar 0 -- 0 -- 0 0 -- 0 1 0.05 0 0 1 545-- . -- -- --

White crapple 0 -- 0 -- 0 0 -- 0 -- 1 0.05 0 0 -- 1 165-- --

Carp 0 -- 0 -- 0 -- 1 0.05 0 0 -- 0 -- 0 1 455-- --

Blue catfish 0 -- 0 -- 0 -- 1 0.05 0 -- 0 0 1 3900-- -- --

Skipjack herring 1 0.05 0 -- 0 0 -- - 0 -- 0 0 -- 0 1 275-- -- --

TOTAL NO. FISH 3 13 7 18 13 8 8 0 70

7 TOTAL NO. SPECIES 3 6 4 4 6 5 4 0

$ TOTAL CATCH / MINUTE 0.15 1.3 0.35 0.90 0.65 0.40 0.40 --

a Number / minute
.

.
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Table 7. Nu:rber and catch-per-effort of fish species collected by electroshocking at Missouri River sampling locations near the
Callaway Nuclear Plant. October 1980.

I REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980
Number of Fish and Catch-per-Ef forta / Sampling Locations

location
A2 A3 B2 83 H2 H3 C2 03 Total Length

Species No. CPE No. CPE No. CPE ho. CPE No. CPE No. CPE No. CPE No. CPE No. Range (mm)

Gizzard shad 26 1.30 42 2.10 28 1.87 77 3.85 16 1.33 24 1.20 35 2.33 18 0.90 266 100-360
20 92-3554 0.20 3 0.20 0Freshwater drum 3 0.15 2 0.10 5 0.33 3 0.15 0 ----

1 0.05 11 125-3941 0.08 7 0.35 0Goldeye 1 0.05 0 -- 1 0.07 0 ----

Channel catfish 0 -- 3 0.15 1 0.07 0 -- 1 0.08 0 -- 0 -- 0 -- 5 72-525
1 0.05 0 -- 0 -- 4 180-325Sauger 1 0.05 0 -- 0 -- 2 0.10 0 --

3 82-4721 0.07 01 0.05 0 -- 1 0.05 0 0River carpsucker 0 --------

3 65-8700Emerald shiner 0 -- 0 -- 2 0.13 1 0.05 0 -- 0 ------

3 78-810Silver chub 0 -- 0 -- 1 0.07 2 0.10 0 -- 0 -- 0 -- --

1 392001 0.08 00 -- 0Shorthead redhorse 0 -- 0 ----------

1 1950 -- 00 -- 1 0.08 00Flathead catfish 0 0 ----------

1 552001 0.5 0 00Carp 0 -- 0 ---------- --

0 -- 0 -- 0 -- 1 257Spotted bass 0 -- 0 -- 0 -- 1 0.5 0 --

1 53000 -- 1 0.07 0 -- 0 -- 0Sand shiner 0 --------

0 -- 0 -- 1 330Skipjack herring 1 0.05 0 -- 0 -- 0 -- U -- 0 --

1 850 00 -- 0 00Plains minnow 1 0.05 0 ------------

TOTAL NO. FISH 33 48 39 88 20 36 39 19 322
;

7 TOTAL NO. SPEC 1ES 6 4 7 8 5 4 3 2

. TOTAL CATCH / MINUTE 1.65 2.40 2.61 4.40 1.65 1.80 2.60 0.95 -
>

a Number / minute ,h
g-

.

.

)

.

O
1

.

$
9

|

i *

~ ' ~ ~

_.) -



_ ._

"

.

Table 8. Number and catch-per-effort of fish species collected by electroshocking at Missourt River sampling locations near the
Callaway, Nuclear Plant, November 1980.

- REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980
,

Number of Fish and Catch-per-Ef fort 4/ Sampling Location
| Location
i A2 A3 82 83 H2 H3 C2 C3 Total Length

Species No. CPE No. CPE No CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. Range (mm)

Gizzard shad 31 2.07 33 1.65 10 0.67 49 2.45 17 1.13 78 3.9 9 0.90 16 1.07 243 90-330
Freshwater drum 2 0.12 1 0.05 6 0.40 0 -- 6 0.40 0 -- 1 0.10 0 -- 16 90-350
River carpsucker 1 0.07 0 -- 0 -- 4 0.20 0 -- 3 0.15 1 0.10 0 9 83-410--

Goldeye 0 -- 1 0.05 0 0 -- 3 0.20 2 0.10 0 -- 1 0.07 7 80-398--

i Shorthead redhorse 1 0.07 0 -- 2 0.13 0 2 0.13 0 5 140-4020 -- 0-- -- --

] Emerald shiner 0 -- 0 0 0 -- 3 0.20 1 0.05 0 0 4 60-76-- -- -- --

Spotted bass 0 -- 0 0 2 0.10 0 1 0.05 0 -- 0 3 103-295-- -- -- --

Silver chub 0 -- 0 -- 0 0 1 0.05 1 0.10 00 2 75-90-- -- -- --

White bass 0 0 -- 0 -- 0 1 0.07 0 0 1 1850-- -- -- -- --,

; Sauger 0 -- 0 -- 0 1 0.05 0 -- 0 0 -- 0 1 438-- -- --

Carp 0 -- 0 -- 0 --- 1 0.05 04 0 0 0 -- 1 455-- -- --

Channel catfish 0 i 0.05 0 -- 0 -- 0 0 0 1 5320-- -- -- -- --

'

TOTAL NO. FISH 35 36 18 57 32 86 12 17 293

j TOTAL NO. SPECIES 4 4 4 5 6 6 4 2

n TOTAL CATCH / MINUTE 2.34 1.80 1.20 2.85 2.13 4.30 1.2 1.14
i

' U1
N

a Number /rinute

g.

,

4

.

n 4
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Table 9. Number and catch-per-effort of fish species collected by gill net at Missouri River
sampling locations near the Callaway Nuclear Plant, September 1980.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

.

aNumber of Fish and Catch-per-Effort / Sampling location

location

A2 A3- 82 B3 H2 H3 C2 C3 Total Length
Species No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. Range (m)

Freshwater drum 0 3 1.5 . a0 - 0 0 - 0 0 3 96-225- - - - -

Gizzard shad 0 - 0 0 0 - 0 3 1.5 00 3 295-302- - - - -

7 Shove 1 nose sturgeon 0 - 2 1.0 0 - 0 ,0 - 2 650-7150 - 0 0- - -

*

| g Blue catfish 0 - 0 0 0 - 0 1 0.5 0 - 0 1 116- - - -

Shortnose gar 0 0 0 0 - 0 1 0.5 0 1 500-0- - - -. - -
,

Longnose gar 0 0 0 1 0.5 0 - 1 6660 - 0 0- - - - -

Flathead catfish 1 ' 0.5 0 0 1 5050 0 - 0 0 - 0- - - - -

.

TOTAL NO. FISH I 2 0 3 0 1 5 0 12
\TOTAL NO. SPECIES 1 1 0 1 0 1. 3 0

,

TOTAL CATCH /24 hr. 0.5 1.0 1.5 0.5 2.5 .- - -

a
Number /24 hours.

..

O
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Table 10. Number and catch-per-effort of fish species collected by gill net at Missouri River
sampling locations near Callaway Nuclear Plant, October 1980.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

Number of Fish and Catch-per-Effort */ Sampling Location

location
A2 A3 B2 B3 H2 H3 C2 C3 Total Length

Species No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. Range (m)

Shovelnose sturgeon 3 1.4 0 - 0 - 0 - 0 - 1 0.5 17 8.3 0 - 21 405-685

0 - 9 259-360Gizzard shad 3 1.4 0 - 0 - 6 2.8 0 0 - 0 --

~

0 - 3 225-3942 1.0 1 0.5 0 0Goldeye 0 0 - 0 - -- -

1 0.5 0 - 2 260-3371 0.5 0Freshwater drum 0 - 0 0 - 0 -- -

0 - 2 612-618Smallmouth buffalo 0 - 0 - 0 - 2 1.0 0 - 0 0 --

0 - 2 426-4730 - 0 - 2 1.0 0 - 0 - 0Channel catfish 0 --

0 - 1 46601 0.5 0 0 - 0 0Blue catfish 0< -- -- -

* 1 b0 - 1 0.5 0 - 0 0 - 0Sauger 0 - 0 ---

TOTAL NO. FISH 6 1 1 13 1 1 h 18 0 41

TOTAL NO. SPECIES 2" 1 1 5 1 1 ''s 2 0

TOTAL CATCH /24 hr. 2.8 0.5 0.5 6.3 0.5 0.5 8.8 -

a Number /24 hours,
b Escaped before a weight or length was taken.

.
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Table 11. Number and catch-per-effort of' fish spe les collected by gill net at Missouri River
sampling locations near the Callaway Nuciear Plant, November 1980.,

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980
,

|
'

aNumber of Fish and Catch-per-Effort / Sampling location )
location I.

A2 A3 82 B3 H2 H3 C2 C3

; Species No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE. Total
Length i

No. Range (m) '

Shovelnose sturgeon 0 - 6 ~ 3.0 0 - 0 22 325-65016 8.0 00 0- -- -

'

Goldeye 0 - 0 7 3.5- 1 0.5 0 0 0 8 230-3300- -- - -
,

Freshwater drum 0 1 0.5 1 0.5 1 0.5 0 3 235-3450 0 - 0- - - -

1 0.5 ' O 3 310-330Shorthead redhorse 0 - 0 - 1 0.5 0 - 1 0.5 0 - - .

i River carpsucker 0 1 0.5 0 1 0.5 0 . 0 . 0 - 0 2 330-385- - -

Sauger 0 0 - 1 0.5 0 - 0 - 0 - 0 - 0 - 1 360-

! 7 Mooneye 0. - 0 - 1 0.5 0 - 0 1 2100 - 00- - -

) $ Golden redhorse 0
*

1 0.5 0 0 - 0 - 1 4050 0 0- - - --

'

Channel catfish 0 - 0 0 - 1 0.5 0 1 3200 0 - 0- -- -

i Smallmouth buffalo 0 - 0 1 0.5 0 - 0, 1 2650 0 - 0- - --

Gizzard shad 0 0 - 0 0 - 1 0.5 0 ,- 0 1 2530- - - -
, ,

; . . .

'

TOTAL NO. FISH 0 8 11 6 2 0 17 0 44

TOTAL NO. SPECIES 0 3 5 6 2 0 2 0

TOTAL CATCH /24 hr. 4.0 5.5 3.0 1.0 8.5- - -

i
* a

Number /24 hours.,

; -

i
*

! .

i
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.
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Number and catch-per-effort of fish species collected by trap net at Missouri River'
Table 12.

I sampling locations near the Callaway Nuclear Plant, September 1980.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

aNumber of Fish and Catch-per-Effort / Sampling Location

Location .

A2 A3 B2 B3 H2 H3 C2 C3 *

Total Length
Species No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. Range (m)

13 6.7 22 76-180Channel catfish 4 5.5 1 0.6 2 1.0 0 - 2 1.2 0 0 --

I Freshwater drum 0 - 3 1.8 1 0.5 1 0.5 3 1.8 0 - 0 - 0 8 71-325-

1 0.5 4 160-290Flathead catfish 0 - 0 - 1 0.5 1 0.5 1 0.6 0 0 --

'

0 - 0 - 0 - 0 - 0 - 0 - 1 0.5 1 117Skipjack herring 0 -

.

? TOTAL NO. FISH 4 4 4 2 6 0 0 15 35'

O TOTAL NO. SPECIES 1. 2 3 2 3 0 0 3

7.7TOTAL CATCH /24 hr. 5.5 2.4 2.0 1.0 3.6 - -

} i.

I a
J Number /24 hours.

*
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i Table 13. Number and catch-per-effort of fish species collected by trap net at Missouri River
sampling locations near the Callaway Nuclear Plant, October 1980.

; REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980
i
i

Number of Fish and Catch-per-Effort'/ Sampling Location

Location .
'

A2 A3 B2 83 H2 H3 C2 C3'

Total Length
j Species No. CPE No. CPE No. CPE No. CPC No. CPE No. CPE No. CPE No. CPE No. Range (m)

1 '0.5 0 - 0 - 0 - 1 0.5 3 . 1. 5 5 90-125Channel catfish 0 - 0 -

'
0 - 0 - 2 210-2550 - 0Blue catfish 2 1.0 0 0 - 0 - , --

2 205-24500 - 2 1.0 0 - 00i Freshwater drum 0 - 0 --- -

I 1000Flathead catfish 0 - 0 - 1 0.5 0 - 0 - 0 0 - .--

y,

*

M Shorthead redhorse 0 - 0 0 - 1 0.5 1 3800 - 0 - 0 . 0 --

i

TOTAL NO. FISH 2 0 2 0 2 0 1 4 11'

I TOTAL NO. SPECIES 1 0 2 0 1 0 1 2

0.5 2.01.01.0TOTAL CATCH /24 hr. 1.0 ---

I .T
< a i

\
Number /24 hours. ,

I
*

'
; . .
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Table 14. Number and catch-per-effort of fish species collected by ' trap net at Missouri River
sampling locations near the Callaway Nuclear Plant, November 1980.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980
;

.

aNunte r of Fish and C!tch-per-Effort / Sampling location'

! Location _.
A2 43 B2 B3 H2 H3 C2 C3 Total Length

Species No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. CPE No. Range (m)

2 '1.0 0 - . 5 55-3650 - 3 1.6 0 - 0.Shorthead redhorse 0 - 0 --

3 140-310000 03 1.5 0 - .0River carpsucker 0 ------

,

0 - 3 138-2420 - 0' 3 1.5 0 0Goldeye 0 - 0 ----

'

1 2550 - 01 0.5 3 - 0 - 0P.coneye 0 - 0 - .--

1 0.5 0 - 0 - 1 800 - 0 .Channel catfish 0 - 0 - 0 -

0 - 1 0.5 1 10500000w Sliver chub 0 ------

TOTAL NO. FISH 0 0 9 0 0 4 0 1 14

TOTAL NO. SPECIES 0 0 4 0 O 2 0 1
*

2.1 - 0.5- - 4.5 - -TOTAL CATCH /24 hr. ,,

,

a
Number /24 hours. ,

.

.

.

,

8

.

O

.

--



Table 15. Total number of fish collected in Logan and Mud Creeks by
all sampling methods near the Callaway fluclear Plant,
September through November 1980.

REF. PRE 0PERATI0flAL MONITORING PROGRAM SEPTEMBER-N0VEMBER 1980

Number of Fish / Month
Species September October flovember Total flo.,_

Green sunfish 22 22 6 50

Bluegill 10 12 4 26 g,

[ Blackstripe topminnow 7 6 12 25 5
Black bullhead 4 7 0 11 -

Redfin shiner 1 0 10 11

Longear sunfish 2 5 0 7

Golden shiner 2 4 0 6
/ .-

White crappie 5 1
- ' 0 6

*

Bluntnose minnow 3 2 0 5

. Spotted bass 3 1 1 5

Gizzard shad 4 0 0 4

,
Sand shiner *2 0 0 2

White sucker 2 0 0 2

Brook silversides 0 0 2 2
~

! Mosquitofish 0 0 1 1

Largemouth bass 1 0 0 1

Smallmouth buffalo 1 0 0 1

- TOTAL fl0. 69 60 36 165

E

i
l +

!
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I Table 16. Number and catch-per-effort of fish species collected by
Electroshocking at Logan and Mud Creek Sampling Locations
near the Callaway Nuclear Plant, September 1980.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

aNumber of Fish and Catch-per-effort /Samplina Location

Location

El E2b D Total Length
Species No. CPE No. CPE No. CPE No. Range (mn)-

Green sunfish 11 1.1 9 0.9 0 20 65-155-

Bluegill 1 0.1 0 - 2 0.2 3 40- 83
,

I
Gizzard shad 1 0.1 0 - 1 0.1 2 95-115

Bluntnose minnow 1 0.1 0 - 0 - 1 65

4 140-255Black bullhead 0 - 4 0.4 0 -

Largemouth bass 0 - 1 0.1 /f,- 1 . 178

2 J35-158White sucker 0 - 2 0.2 0 -

1 0.1 0 - 1 51Redfin shiner 0 -

Golden shiner 0 - 2- 0.2 0 - 2 125-155

5-
White crappie 0 - 0 - 1 0.1 1 72

Smallmouth buffalo 0 - 0 - -1 0.1 1 85

5. TOTAL NO. FISH 14 19 5 38

TOTAL NO. SPECIES 4 6 4

TOTAL CATCH / Minute 1.4 1.9 0.5
:

"
Number / minute.

b Shocking location was moved 30 yards downstream due to low water levels and
an apparent oil spill.

| .

|

|

|

.

+
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Table 17. liumber and catch-per-effort of fish species collected by

_
electroshocking at Logan and Mud Creek sampling locations
near the Callaway fluclear Power Plant, October 1980.

REF. PREOPERATI0fiAL M0filTORIfiG PROGRAM SEPTEMBER-fiOVEMBER 1980
aflumber of Fish and Catch-per-effort /Samolino Location

Location

El E2 D
'~

Total Length
Species fio. CPE flo. CPE ' flo . CPE fio. Range (m)

Green sunfish 4 0.4 10 1.0 0 - 14 35-150' '

Black bullhead 0 - 6 0.6 0 - 6 130-160
.

Bluegill 1 0.1 0 - 4 0.4 5 42-100-

Blackstripe topminnow I 0.1 0 - 1 0.1 2 45- 72

2 48- 720Longear sunfish 2 0.2 0 --

2 53- 60Bluntnose minnow 2 0.2 0 - 0 f,-
Golden shiner 0 - 2 0.2 0 - 2 j50-195

Spotted bass 0 - 0 - 1 0.1 1 61

TOTAL f10. FISH 10 18 6 34.

- TOTAL f10. SPECIES 5 3 3

TOTAL CATCH / Minute 1.0 1.8 0.6

#
Number / Minute.

$
.
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Table 18. Number and catch-per-effort of fish species collected by
electroshocking at Logan and Mud Creek sampling locations
near the Callaway Nuclear Plant, November 1980.

I REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980
aNumber of Fish and Catch-per-effort /Samoling Locations

Location

El E2 D Total Length
Species No. CPE No. CPE No. CPE No. Range (mm)

Green sunfish 5 0.5 1 0.1 0 - 6 98-135

Blackstripe topminnow 1 0.1 0 - 3 0.3 4 53- 61

Spotted bass 1 0.1 0 - 0 - 1 80 .

1 42Itsquitofish 0 - 1 0.1 0 -

TOTAL NO. FISH 7 2 3 12,

TOTAL N0. SPECIES 3 2 fl / .- -

TOTAL CATCH / Mini'te 0.7 0.2 0.3 .

-,

a
Number / minute.

.
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Table 19. Number of fish species collected by minnow seine at Logan and Mud Creek sampling locations near
Callavay Nuclear Plant, September through flovember 1980.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

Number of Fish / Sampling Location / Month
i September October flovember

Location L cation L cationTotal Total Total 3 Month length
Species El E2a D fio . El E2 D No. El E2 D fio . Total Range (nm)

Blackstrine topminnow 7 0 0 7 1 1 2 4 1 3 4 8 19 40- 70
Bluegill 2 0 5 7 1 0 6 7 0 0 4 4 18 30- 90
Redfin shiner 0 0 0 0 0 0 0 0 10 0 0 10 10 48- 62

Green sunfish 2 0 0 2 4 3- 1 8 0 0 0 0 10 33-172

Longear sunfish 2 0 0 2 3 0 0 3 0 0 0 0 5 41-105

White crappie 0 0 4 4 0 0 1 1 0 0 0 0 5 71-130

)7 Spotted bass 0 0 3 3 0 0 0 0 0 0 0 0 3 77- 79
$ Gizzard shad 2 0 0 2 0 0 0 0 0 0 0 0 2 111-130:

Bluntnose minnow 2 0 0 2 0 0 0 0, 0 0 0 0 2 65- 72

Sand shiner 2 0 0 2 0 0 0 0 0 0 0 0 2 62- 67j ,

Golden shiner 0 0 0 0 0 2 0 2 0 0 0 0 2 35- 42*

; Brook silversides 0 0 0 0 0 0 0 0 2 0 0 2 2 62- 65

Black bullhead 0 0 0 0 0 1 0 1 0 0 0 0 1 105

TOTAL NO. FISH 19 0 12 31 9 7 10 26 13 3 8 24 81

i o

a Seining location moved 30 yards downstream due to low water and apparent oil spill.

.

1

4
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Table 1. Number and density of ichthyoplankton collected at Missouri River sampling locations near Callaway Nuclear
Power Plant, September 1980.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

3Number of Ichthyoplankton and Density (No/100m }/ Location

Location
B1 B2 B2 B3 Cl C2

Surface Surface Mid-Depth Surface Surface Surface
Taxon Replicate No. Density No. Density No. Density No. Density No. Density No. Density

Cyprinidae 1 1 0.9 2 2.2 1 0.9 1 0.9 0 - 1 6.8
!

2 0 - 0 - 0 - 0 - 0 - 0 -

*

3 0 2 1.8 1 1.2 0 0 - 2 1.8- -

?
$ TOTAL 1 0.3 4 1.3 2 0.7 1 0.3 0 - 3 0.8

Freshwater drura 1 0 - 0 - 0 - 0 0 0 -- -

2 0 -

1 0.9 0 0 - 0 0 --
.

-

3 0 1 0.9 0 -- ' 0 - 0 - 1 0.9-

TOTAL 0 - 2 0.6 0 - 0 0 1 0.3- -

.

8
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Table 2. Number of ichthyoplankton collected in Logan and Mud Creeks near the Callaway Nuclear
Power Plant, September through November 1980.

REF. PRE 0PERATIONAL MONITORING PROGRAM SEPTEMBER-NOVEMBER 1980

Number of Ichthyoplankton/ Month / Location -

September October November
3 Month

Taxon El E2 D Total El E2 D Total El E2 D Total Total

Mosqui tofish 10 4 1 15 12 2 1 15 0 0 0 0 30

Blackstripe topminnow 5 1 0 6 4 0 0 4 0 0 0 0 10

Lepomis sp. 1 0 5 6 1 0 0 1 0 0 0 0 7

Bluntnose minnow 2 0 0 2 0 0 0 0 0 0 0 0 2

Green sunfish 0 1 0 1 *0 0 0 0 0 0 0 0 1

Bluegill 0 0 0 0 0 0 1 1 0 0 0 0 1

T
Ej TOTAL N0. 18 6 6 30 17 2 2 21 0 0 0 0 51

h
.
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TABLE 2.3.1-1'

i MISSOURI RIVER WATER QUALITY DATA
REF. ENV.' BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT

Sample Transect A Transect B Transect C
Parameter Date A-1 A-2 B-1 B-2 C-1 C-2 Average<

I
J Temperature April '73 13.0 13.0 12.0 12.0 11.0 11.0 12.0

*C July '73 30.0 29.0 29.0 29.0 29.0 28.5 29.1

i Sept. '73 24.8 24.8 24.5 24.9 24.5 24.9 24.7
i Dec. '73 2.8 2.9 2.9 2.8 2.9 2.9 2.9

Feb. '74 4.0 4.0 4.0 4.0 4.0 4.0 4.0
i

p!! April '73 6.4 6.8 6.5 6.7 6.7 6.6 6.6
i Standard Units July '73 8.,3 8.3 8.2 8.3 8.3 8.3 8.3

Sept. '73 7.9 8.0 8.0 8.0 8.1 8.0 8.0
Dec. '73 7.9 7.9 7.9 7.9 7.9 7.9 7.9
Feb. '74 7.5 7.4 7.3 7.5 7.3 7.2 7.4

Conductivity April '73 220 300 250 300 260 300 272
umhos/cm July '73 575 575 500 550 500 575 546'

-

Sept. '73 700 700 625 700 600 700 671
! Dec. '73 490 490 480 500 400 440 467

Feb. '74 330 360 260 370 260 345 321'

| Turbidity April '73 550 600 575 575 525 600 571
! FTU July '73 210 215 215 210 215 100 194
1 Sept. '73 22 16 18 19 17 19 19
! Dec. '73 43 42 41 42 40 '' 40 41

Feb. '74 125 160 120 140 50 130 121

Chloride April '73 19 20 20 20 17 20 19
mg/l July '73 21 22 19, 22 17 30 22

Sept. '73 27 26 21' 26 22 26 25
Dec. '73 26 29 24 28 28 28 27'

Feb. '74 19 24 15 25 14 22 20'

.
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; TABLE 2.3.1-1 (Continued)
'

REF. ENV. B'ASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT

: Sample Transect A Transect B Transect C

]
Parameter Date A-1 A-2 B-1 B-2 C-1 C-2 Average

Nitrate April '73 3.0 4.5 4.3 3.3 2.5 3.8 3.6
i

)
'

July '73 2.9 3.0 2.5 3.2 2.5 2.2 2.7mg/l N
Sept. '73 0.3 0.4 0.6 0.7 0.4 0.4 0.5

1 Dec. '73 1.3 1.3 1.3 1.'2 1.3 1.3 1.3
) Feb. '74 1.5 1.9 1.3 1.7 1.4 2.0 1.6.
1

Organic Nitrogen April '73 - - - - - - -

! mg/l July '73 3.6 3.2 3.2 3.9 2.5 1.4 3.0 <

! Sept. '73 0.7 0.7 0.6 0.6 0.6 0.6 0.6
, Dec. '73 6. 9. 0.9 1.0 1.1 0.9 0.8 0.9
'

Feb. '74 1.2 1.4 1.3 1.4 1.3 1.8 1.4

Total Organic Carbon April '73 44 62 39 44 48 113 58 i

mg/l July '73 - - - - - - -o
Sept. '73m - - - - - - -

Dec. '73 - - - - - - -

Feb. '74 - - - - - - -
,

; Orthophosphate April '73 <0.01 <0.01 <0.01. <0.01 <0.01 <0.01 <0.01
mg/l P July '73 0.01 0.06 0.01 0.01 0.01 0.01 <0.02

Sept. '73 0.19 0.19 0.18 0.16 0.13 0.16 0.17
Dec. '73 0.18 0.18 0.16 0.17 0.17 0.14 0.17
Feb. '74 0.11 0.13 0.09 0.13 0.07 0.12 0.11

i
'

Total Phosphorus April '73 0.53 0.57 0.56 0.57 0.41 0.50 0.52
mg/l P July '73 0.69 0.66 0.66 0.69 0.65 0.33 0.61

Sept. '73 0.24 0.22 0.21 0.19 0.17 0.18 0.20
Dec. '73 0.27 0.28 0 . 2 6 ,' 0.25 0.25 0.21 0.25
Feb. '74 0.19 0.23 0.15 O.23 0.15 0.23 - 0. 20 --

.
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TABLE 2.3.1-1 (Continued)
RE . ENV. B'ASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT

. Sample Transect A Transect B Transect C-

'
Parameter Date A-1 A-2 B-1 B-2 C-1 C-2 Average

'

Dissolved Oxygen April '73 8.2 8.0 7.5 7.2 7.1 7.7 7.6
mg/l July '73 6.4 5.8 5.7 6.8 6.2 5.7 6.1

Sept. '73 7.5 7.3 7.5 7.5 7.5 6.9 7.4,

Dec. '73 12,9 12.9 12.7 12.6 12.9 13.0 12.8
'

Feb. '74 12.0 12.0 11.8 11.6 11.6 12.0 11.8
1

Chemical Oxygen Demand April '73 102 82 94 123 94 82 95
mg/1, July '73 66 56 57 62 48 22 52

Sept. '73 20 14 16 12 12 8 14,

Dec. '73 14 14 17 19 24 17 18
Feb. '74 25 32 23 32 14 17 24

i Total Suspended Solids April '73 659 772 624 652 412 664 631
mg/l July '73 912 760 860 850' 776 238 733

'

7 Sept. '73 128 124 118 107 92 32 100
'w Dec. '73 133 125 140 101 128 91 120

Feb. '74 196 234 144 208 90 204 179
4

- Total Dissolved Solids April '73 525 444 530 473 605 472 508
mg/l July '73 306 232 288'' 280 248 292 274

Sept. '73 506 530 540 519 450 518 511
Dec. '73 414 482 528 538 484 544 498
Feb. '74 472 530 414 514 384 458 462

,

Total Solids April '73 1184 1216 1154 1125 1017 1136 1139
mg/l July '73 1218 992 1148 1130 1024 530 1007

Sept. '73 634 654 658 626 542 550 611
Dec. '73 547 607 668 639 612 635 618
Feb. '74 668 764 558s 722 474 662 641

.

.

.
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| TABLE 2. 3.1-1 (Continued)

REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT
:

Sample Transect A Transect B Transect C
Parameter Date A-1 A-2 B-1 B-2 C-1 C-2 Average

liardness April '73 - - - - - - -

mg/l CACO 'aly 3 - - - - - - -
'

3
Sept. '73 235 228 217 22.9 200 226 223

! Dec. '73 246 246 234 '240 232 237 239
Feb. '74 186 208 160 214 162 198 188

Arsenic April '73 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
mg/l July '73 0.012 0.009 0.014 0.008 0.010 0.008 0.010

Sept. '73 0.004 0.004 0.004 0.006 0.004 0.005 0.005
Dec. '73 0.002 0.003 0.003 0.003 0.002 0.002 0.003
Feb. '74 0.002 0.003 0.002 0.003 0.002 0.003 0.003

m Cadmium April '73 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1 mg/l July '73 0.006 0.005 0.005 0.007 0.005 0.006 0.006

Sept. '73 0.006 0.008 0.003 0.003 0.001 <0.001 <0.004
Dec. '73 0.008 0.001 0.001 0.002 0.002 0.006 0.003
Feb. '74 0.027 0.014 0.015 0.016 0.015 0.018 0.018

Iron (total) . April '73 11.6 11.0 12.4" 12.0 11.2 12.4 11.8
mg/l July '73 5.4 5.5 0.1 5.6 0.9 3.1 3.4

Sept. '73 1.4 1.3 1.4 1.3 1.3 0.7 1.2
Dec. '73 2.4 1.4 1.3 2.0 1.3 1.3 1.6
Feb. '74 2.5 2.5 1.1 1.6 1.1 1.7 1.8

Copper April '73 <0.02 0.66" <0.02 <0.02 <0.02 <0.02 <0.13
mg/l July '73 0.029 0.027 0.028 0.029 0.031 0.016 0.027

Sept. '73 0.021 0.012 0.013 0.012 0.007 0.004 0.012
Dec. '73 0.003 0.002 0.00'4- 0.003 0.003 0.004 0.003
Feb. '74 0.017 0.019 0.014 0.019 0.018 0.020 ~ 0.018

s

e
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TABLE 2.3.1-1 (Continued)
| REF.' ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT

! Sample Transect A Transect B Transect C

| Parameter Date A-1 A-2 B-1 B-2 C-1 C-2 Average

Lead April '73 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
mg/l July '73 <0.01 <0.01 <0.01 <0.01 .<1.01 <0.01 <0.010

Sept. '73 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Dec. '73 0.01 0.02 0.01 0.05 0.03 0.03 0.03
Feb. '74 0.02 <0.02 0.02 0.02 <0.02 <0.02 <0.02

Mercury April '73 <0.5 <0.5 <0.5 <0.5 <0.5 5.5" <l.3
pg/l July '73 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Sept. '73 0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1
Dec. '73 0.6 0.1 <0.1 <0.1 0.4 0.3 <0.3i

'

Feb. '74 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
i

Chromium April '73 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
mg/l July '73 0.008 0.006 0.007 0.005 0.007 0.003 0.006a

& Sept. '73 0.005 0.003 0.027 <0.003 0.006 <0.003 <0.008.

Dec. '73 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Feb. '74 0.004 0.005 0.003 0.003 0.003 0.010 0.005

i Selenium April '73 <0.1 <0.1 < 0. l' <0.1 <0.1 <0.1 <0.1
mg/l July '73 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Sept. '73 0.001 <0.001 0.001 <0.001 <0.001 0.001 <0.001,

Dec. '73 <0.001 <0.001 0.001 <0.001 0.001 <0.001 <0.001
Feb. '74 <0.001 <0.001 <0.001 <0.001 <0.001 ,0.001 <0.001<

! Sulfate April '73 63 63 56 63 55 63 61
; mg/l July '73 184 178 168 192 153 139 169

Sept. '73 165 161 172 161 113 161 156
Dec. '73 96 90 9 0'' - 83 85 88 89

: Feb. '74 73 89 57 96 61 85 77.

.
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| TABLE 2.3.1-1 (Continued)
4 . a. F . ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT

.

Sample Transect A Transect B Transect C

| Parameter Date A-1 A-2 B-1 B-2 C-1 C-2 Average

| Hexane Solubles April '73 5 10 12 10 21 13 12
i mg/l July '73 2 2 3 5 3 4 3

~

Sept. '73 4 6 7 7 3 3 5
Dec. '73 10 9 6 7 8 8 84

Feb. '74 5 6 6 6 6 7 6

: Fecal. Coliforms April '73 3000 2000 4000 7000 7000 2000 4167
I number /100 ml July '73 3600 5800* 4100 9600 2500 2700 4717
i Sept. '73 800 1700 1900 1600 840 2100 1490

Dec. '73 4200 3300 2200 8700 4400 3600 4400'

i Feb. '74 980 1100 670 830 700 890 862

Total Coliforms April '73 17,000 30,000 6000 8000' 13,000 9000 14,800*

? number /100 ml July '73 12,000 24,000 11,000 16,000 4100 21,000 14,7004

' * Sept. '73 21,000 18,000 12,000 24,000 3400 4100 13,800
Dec. '73 8100 9400 9200 41,000 32,000 27,000 21,100-

Feb. '74 6800 7400 4300 1200 2600 2200 4100
,

.

.

9

aPossible Sample Contamination

',

t

.

Sheet 6

O U 5' S S' W S SM UU '



-.
_ _ _ _ _ _ _ _ _ _ .

.

TABLE 2.3.1-2

HISTORICAL DATA ON MISSOURI RIVER WATER QUALITY$

~' (From EPA STORET System)
REF. ENV. BASELIN$ INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT.

Sampling Site: Hermann, Missouri
Longitude: 38-42-36 N
Latitude: 91-26-21 W-

| \
Time of Record:-7/31/69 to 4/18/72
(Based on flow
data)

Number

E of Mean Maximum . Minimum
Parameter Samples Value Value Value

Water Temperature, 'C 18 12.9 27 0

Dissolved Oxygen, mg/l 18 8.9 13 5.6

Turbidity, JTU 11 132 380 19E- Plow, cfs. entire 18 80,500 230,000 ' 19,000
pH, units 18 7.9 8.3 7.7

Dissolved Solids, mg/l 18 375 499 253
Specific Conductance,
micromhos/cm 18 577 770 359
Total Hardness,
mg/l as CACO

3 18 213 260 140
Calcium, mg/l 11 56 70 38
Magnesium, mg/l 11- 17 21 11
Alkalinity, mg/l as CACO 3 18 157 197 112

(g; Ammonia Nitrogen, mg/l 18 0.06 0.49 0

0,rganic Nitrogen, mg/l 10 0.71 1.20 0.44

Total Phosphorous, mg/l 18 0.39 1.70 0.03

Chemical Oxygen Demand, mg/l 8 12.3 28 5.6
E Sulfate, mg/l 18 120 186 56

Chloride, mg/l 12 16 25 8

Iron, pg/l 11 182 900 0 ',

Cadmium, ug/l 11 1 5 0

Chromium, pg/l 11 3.2 16 0
Copper, ug/l 11 38.5 180 0
Lead, ug/l 10 7.3 15 0
Manganese, pg/l 15 31 221 0
Mercury, ug/l 1 0.5 0.5 0.5E Zinc, ug/l 11 67.4 210 14

.
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TABLE 2.3.1-3

KRUSKAL-WALLIS ONE-WAY ANALYSIS OF VARIANCE VALUES FOR DIFFERENCES
AMONG STATIONS AND SEASONS IN WATER QUALITY PARAMETERS

- REF. ENV. BASELINE INVENTORY - ANNUAL SUMt%RY CALLAWAY PLANT

D
'

, Station Variance" ' Seasonal Variance,

Water Quality Parameter H Value Significance ~ 11 Value Significance

pH 0.2799 ns 27.8408 *

| Turbidity 0.3160 ns 27.1733 *

i Temperature 0.0270 ns 27.8407 *

Conductivity 1.1932 ns 26.9677 *

Dissolved oxygen 0.3109 ns 27.6712 *

[ Chemical oxygen demand 1.4718 ns 23.5880 *

Total suspended solids 1.6885 ns 23.7195 *

Total dissolved solids 0.8887 ns 16.0878
*

,

" Tests for differences among stations for all sampling periods. ~

b
Tests for seasonal differences in data from the same station.

cns = nonsignificant, p > 0.05
N* = significant __

e

(All significant p values in these analyses were < 0.001)i

M - MM ME' W 3 m M- M M -
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TABLE 2.3.1-4

WILCOXAN'S TWO SAMPLE TEST RESULTS FOR
DIFFERENCES BETWEEN STATIOMS IN

WATER QUALITY PARAMETERSa
REF. ENV. BASELINE INVENT 0RY - ANNUAL SUfEARY CALLAWAY PLANf

. Chemical Total Total
Stations Dissolved Oxygen Suspended Dissolved
Compared pg, Turbidity Temperature Conductivity Oxygen Demand Solids Solids

,

Al, A2 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025 n=.025
Al, B1 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025

.

Al, B2 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025

A1, Cl p=.025 p=.025 p=.025 p=.025 p=.025 p=.025 p=.005 p=.025
B 1, C2 p=.025 p=.025 p=.025 p=.025 p=.005 p=.005 p=.025 p=.025!

.T'
A2, B1 p=.025 pw.025 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025

4

A2, B2 p=.025 p=.025 p=.025 p=.025 p= 025 p=.025 p=.025 p=.025
' - A2, Cl p=.025 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025

,

A2, C2 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025

B1, B2 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025
,

B1, Cl p=.025 p=.025 p=.025 p=.025 p=.025 p=.025 p=.005 p=.025
,

B1, C2 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025 p=.025

B2, Cl p=.025 p=.025 p=.025 p=.005 p=.025 p=.025 p=.025 p=.025

B2, C2 p=.025 p=.025 p=.025 p=.005 p=.025 p=.005 p=.025 p=.025

C1, C2 p=.025 p=.025 p=.025 p=.025 ' p=.025 p=.025 p=.025 p=.025
4 '

.

"p=.005 is significant *

p=.025 is nonsignificant
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TABLE 2.3.1-5
j LOGAN CREEK WATER QUALITY DATA
: REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT
!

J Sample Station Station Missouri River
Parameter Date D-1 E-1 Average

| .

.

[ Temperature April '73 12.5 - 12.0
| *C July '73 27,2 23.5, 29.1
| Sept. '73 21.5 21.0 24.7
j Dec. '73 2.0 0.9 2.9

Feb. '74 5.0 5.5 4.0,

;

j pH April '73 6.3 6.6% -

i Standard Units July '73 8.6 7.8 8.3
! Sept. '73 7.7 8.1 8.0

Dec. '73 7.4 7.8 7.9
[ Feb. '74 7.2 7.3 7.4;

' O
*

j Conductivity April '73 296 272-

i umhos/cm July '73 750 264 546
! Sept. '73 600 430 671
! Dec. '73 425 295 467

'

! Feb. '74 225 220 321
4

: Turbidity April '73 220 571-

| FTU July '73 70 90 '/ 194
i Sept. '73 23 3 19
! Dec. '73 10 7 41
|

Feb. '74 5 3 121
|

| Chloride April '73 17 s 19-

' mg/l July '73 7 2 22.

Sept. '73 5 3 25
'

Dec. '73 5 5 27
Feb. '74 3 2 20

.

Sheet 1
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TABLE 2.3.1-5 (Continued)
REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT

!

Sample Station Station Missouri River
,

! Parameter Date D-1 . E-1 Average

i

| Nitrate April '73 5.3 - 3.6

i mg/l N July '73 0.2 1.2 2.7
; Sept. '73 0.1 0.1 - 0.5

| Dec. '73 <0.1 0.6 1.3

j Feb. '74 0.5 0.3' 1.6

Organic Nitrogen April '73 - - -
:

mg/l July '73 1.2 0.2 3.0
1 Sept. '73 0.7 0 .' 5 0.6

..

Dec. '73 0.7 0.4 0.9-

Feb. '74 1.4 1.1 1.4
j
.

1 58!p Total Organic Carbon April '73 34 -

= mg/l July '73 - - -
a

Sept. '73 - - -

i Dec. '73 - -- -

| Feb. '74 - - -

i '

<0.01Orthophosphate April '73 <0.01i -

i mg/l P July '73 0.06 0.01 <0.02
! Sept. '73 0.13 0.02 0.17

Dec. '73 0.02 0.01 0.17<

J Feb. '74 0.03 0.06 0.11

0.52Total Phosphorus April '73 0.17 -

mg/l P July '73 0.15 0.02 0.61
: Sept. '73 0.23 0.05 0.20

'
Dec. '73 0.12 O.10 0.25

4

i Feb. '74 0.12 0.06 0.20

!'
;

i

!

!

bC'
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TABLE 2.3.1-5.(Continued)
REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT

Sample Station Station Missouri River

Parameter Date D-1 E-1 Average

7.6Di'ssolved Oxygen April '73 9.4 -

mg/1- July '73 5.6 5.8 6.1
Sept. '73 3.4 6.4 7.4

Dec. '73 9.8 10.2' 12.8

Feb. '74 11.8 12.3 11.8
.

Chemical Oxygen Demand April '73 127 - 96
mg/l July '73 22 4 52

Sept. '73 20 8 14
Dec. '73 8 5 18
Feb. '74 32 23 24

'P 631
R; Total Suspended Solids April '73 384 -

mg/l July '73 76 1 733
Sept. '73 118 18 100

-- Dec. '73 18 5 120
34 179Feb. '74 98 -

508Total Dissolved Solids April '73 117 -

mg/l July '73 364 210 274
Sept. '73 476 320 511,

Dec. '73 394 496 498
Feb. '74 270 318 462

Total Solids April '73 501 - 1139
mg/l July '73 440 211 1007'

.
'

Sept. '73 594 338 611
Dec. '73 412 501 618
Feb. '74 368 352 641,

.

Sheet 3
__ _ _ . _ _ _ _ _
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TABLE 2.3.1-5 (Continued),
REF. ENV. BASELINE INVENTORY - ANNUAL SUfEARY CALLAWAY PLANT

Sample Station Station Missouri River
Parameter Date D-1 E-1 Average

:Hardness April '73 - - -

'

mg/l CACO July 3 - - -

3 Sept. '73 351 247 , 223
Dec. '73 340 264. 239
Feb. '74 92 102 188

.

<0.01Arsenic April '73 <0.01 -

mg/l July '73 0.006 <0.001 0.010
Sept. '73 0.004 <0.001 0.005
Dec. '73 0.004 <0.001 0.003
Feb. '74 <0.001 <0.001 0.003

.
<0.02C Cadmium April '73 <0.02 -

mg/l July '73 0.005 0.005 0.006
Sept. '73 0.008 0.005 <0.004
Dec. '73 0.002 0.001- 0.003
Feb. '74 0.009 0.009 0.018

,

11.8Iron (total) April '73 3.0 -

mg/l July '73 5.6 5.2 3.4

Sept. '73 1.8 0.1 1.2

Dec. '73 1.2 0.3 1.6

Feb. '74 3.1 0.7 1.8
i

<0.13Copper April '73 <0.02 -

mg/l July '73 0.010 0.008 0.027
,

Sept. '73 0.015 's 0.005 0.012
Dec. '73 <0.002 0.003 0.003-~
Feb. '74 0.014 0.016 0.018

.

.

C g
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TABLE 2.3.1-5 (Continued)
.

ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANTREF. Missouri River
Sample Station Station AverageE-1D-1De i.e

Parameter <0.05
-

April '73 <0.05 <0.01<0.01Lead
'mg/l July '73 <0.01 <0.02<0.02

Sept. '73 <0.02 0.030.02
Dec. '73 0.07 <0.02< 0. 02 '
Feb. '74 0.02

<l.3
-

<0.5 <0.1April '73 <0.1Mercury
July '73 <0.1 <0.10.1mg/l
Sept. '73 <0.1 <0.3

0.4,,

Dec. '73 0.4 <0.1<0.1
Feb. '74 <0.1

<0.02
-

April '73 <0.02 0.0060.005? Chromium July '73 0.004 <0.0080.009% mg/l Sept. '73 0.008 <0.003<0.003
Dec. '73 <0.003 0.0050.004
Feb. '74 0.006

<0.1
-

Selenium April '73 <0.1 <0.001<0.001
July '73 <0.001 <0.001<0.001mg/l
Sept. '73 <0.001 <0.001<0.001
Dec. '73 <0.001 <0.001
Feb. '74 <0.001 <0.001

61
-

66 169April '73 8Sulfate
mg/l July '73 30 15619

Sept. '73 17 89..

23'

Dec. '73 29 77| 17
| Feb. '74 15
'

,

|

| Sheet 5



'
. O ( )

J

TABLE 2.3.1-5 (Continued)
'

REF. ENV. BASELINE INVENTORY - ANNUAL SUMMARY CALLAWAY PLANT
'

Sample Station Station Missouri River
Parameter Date D-1 E-1 Average

.

12Hexane Solubles April '73 8 -

i mg/l July '73 1 2 3

i Sept. '73 4 1 5
! Dec. '73 7 6 8

! Feb '74 4 6- 6

i

4167 !! Fecal Coliforms April '73 1000 -

I number /100 ml July '73 120 130 4717
! Sept. '73 20 380 1490.,

| Dec. '73 210 90 440,0
j. Feb. '74 1100 440 862
la

!*0 Total Coliforms April '73 10,000 - 14,800

| number /100 ml July '73 120 2,200 14,700

; Sept. '73 110 13,000 13,800*

} Dec. '73 260 200 21,100
. Feb. '74 1600 830 4100
!
! -

!

! /
I i

1 '
.

o ,

.

I

il
'

!
-

1;

1

:

|,c h 6
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TABLE 2.3.1-1
*

REF. PRECONSTRUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974
WATER QUALITY DATA FROM THE MISSOURI RIVER AND LOGAN CREEK, SPRING 1974"

l

Parameter Missouri River Stations Logan Creek Stations

H-1 H-2 C-1 C-2 D E E-2

'

Alkalinity (as CACO )
3Bicarbonate 150 168 157 164 333 139 212

i

|
Ammonia .08 .08 .07 .06 .02 .02 .02

j Biochemical Oxygen Demand 0.8 0.9 0.6 0.9 0.4 1.0 1.7

) Chemical Oxygen Demand 25.6 32.6 21.0 42.1 12.8 20.8 16.3
!

Chloride 15.3 19.9 16.7 20.5 5.80 5.30 4.603

? Total Hardness (as Caco ) 196 217 198 220 323 184 231
g 3;

; Hexane Sol. Materials <.022 <.001 <.001 <.001 <.001 <.002 <.001
|

Nitrate 1.59 1.59 0.80 2 0.78 0.69 0.60g.80, ,

Nitrite 0.01 0.01" <0.01 <0.01 0.02 0.01 <0.01

j Total Nitrogen, Kjeldahl 2.30 2.51 3.20 3.40 0.75 1.22 1.75

Orthophosphate, sol. 0.48 G.86 0.63 0.93 0.12 0.36 0.23
!

Total Phosphorus 0.62 1.10 0.89 1.10 0.40 0.55 0.55 '

Sulfate 151 154 115 151 157 50 52
,

Total Dissolved Solids 340 382 322 368 370 238 261

i

Sheet 1
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| TABLE 2.3.1-1 (continued)
I REF. PRECONSTRUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974

.

Parameter Missouri River Stations Logan Creek Stations

H-1 H-2 C-1 C-2 D, E, E-2

| Total Suspended Solids 318 350 256 386 16 92 52

Total Solids 720 786 652 826 420 360 368

Total Coliform (col /100 ml) >20,000 >20,000 >20,000 >20,000 >20,000 >20,000 >20,000

Fecal Coliform (col /100 ml) 0.G.b O.G. O.G. 288 60 2148 204

pH (standard units) 7.9 7.9 7.8 7.9 8.0 7.9 7.8

Temperature ( C) 25.2 25.0 25.0 25.0 ; .0 25.0 25.0

Specific Conductivity
(pmho/cm) 520 600 490 610 620 270 430n

L
'd Dissolved Oxygen 6.4 7.6 6.8 ' 7.6 5.0 7.3 6.2

Turbidity (FTU) 80 97 84 100 13 65 33
%

"All values are expressed in mg/l except where noted.

O.G. = over-grown (to numerous to count) .

.,

I
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TABLE 2.3.1-2

a iWATER QUALITY DATA FROM THE MISSOURI RIVER AND LO('AN CREEK, SEPTEMBER 1974
i

1

Parameter Missouri River Stations Logan Creek Stations

A-2 B-2 H-2 C-1 C-2 D, E_ E-2

Alkalinity (as CACO '
3

Carbonate 0 0 0 0 0 0 0 )

Bicarbonate 153 155 151 129 152 225 230 266

Ammonia (as N) .00 .08 .04 .06 .08 .08 .02 .02

! Biochemical oxygen Demand 0.7 0.6 1.0 1.1 1.4 0.9 1.4 1.0

|
Chemical Oxygen Demand 18.8 25.6 22.0 17.2 20.0 20.8 7.8 17.2

.

Chloride 25.5 25.9 25.5 11.5 25.5 2.47 4.11 3.70

$ Hardness, Total (as CACO ) 244 222 226 161 220 272 258 2933
co

| Hexane Sol. Materials .001 .001 <.001 <.001 .002 .002 <.001 <.001

Nitrate (as N) .55 .51 .42 .29h .31 .14 .16 .24
s

Nitrite (as N) .01 .01 .01 .01 .01 .02 <.01 <.01

Nitrogen, Total Kjeldahl (as N) .97 .08 .75 .73 .87 .83 .25 1.02

Orthophosphate, Sol. (as P) .10 .09 .11 .07 .11 .03 .02 .02

Phosphorus, Total (as P). .13 .13 .12 .08 .13 .03 .04 .02

Sulfate 164 161 162 70.8 157 226 16.9 20.6
.

Total Dissolved Solids 424 418 410 284 456 282 250 302

Sheet 1

4

_
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' * TABLE 2.3.1-2 (continued)

REF. PRECONSTRUCTION MONITORING ANNUAL SUMMARY CALLAWAY PLANT 1974

Parameter Missouri River Stations Iogan Creek Stations

A-2 B-2 H-2 C-1 C-2 D_ E_ E-2

Total Suspended Solids 96 103 93 87 94 26 <10 17

Total Solids 581 580 582 344 548 328 274 322
|

Total Coliform (col /100 ml) 3,000 3,000 2,800 2,200 2,300 375 400 2,100

Fecal Coliform (col /100 ml) 9CO 2,300 1,300 900 850 700 290 360

Turbidity 33 32 24 25 23 15 3.8 5.8

Temperature ( C) 20.5 21.8 21.5 23.0 21.8 20.0 20.0 21.0 i

Specific Conductivity '

p (pmho/cm) 490 690 1500 400 690 455 425 465

Dissolved Oxygen 8.7 8.5 8.1 6. 0, 7.5 5.0 10.4 9.3

"All values are expressed in mg/l except where noted.

.,

e

'
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TABLE 2.3.1-3
|

TRACE METAL CONCENTRATIONS FROM MISSOURI RIVEg AND LOGAN CREEK
WATER SAMPLES, SPRING 1974

,

4

Parameter Missouri River Station Logan Creek Station

H-1 H-2 C-1 C-2 D-1 E, E-2

Arsenic <.005 <.005 <.005 <.005 <.005 <.005 <.005

Cadmium <.001 <.001 <.001 <.001 <.001 <.001 <.001
1

i

Calcium 60 54 54 56 94 50 72
'

}
! Total Chromium <.005 <.005 <.005 <.005 <.005 <.005 <.005

| Copper .04 .019 .012 .011 .004 .008 .006

4

Iron 8.5 11 8.0 11 1.6 6.5 4.0,

i

| Total Iron 14 20 16 20 1.6 8.5 4.5a
,y ,

O Lead .140 .047 .047 <.020 .020 .195 .080
.g

Magnesium 15 17 16 17 32 16 23
!

Mercury .001 .0003 .0005 .0003 .0002 .0002 .0009
i

Selenium 4.005 <.005 <.005 <.005 <.005 <.005 <.005

Sodium 29 39 29 36 7.6 4.0 5.2
-

\

Zinc .02 .04 .04 .04 .02 .02 .05

a
All values are expressed in mg/l

!

s
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TABLE 2.3.1-4
REF. PRECONSTRUCTION MONITORING ANNUAL SUMf1ARY CALLAWAY PLANT 1974

. TRACE METAL CONCENTRATIONS (mg/1) FROM MISSOURI RIVER AND
| LOGAN CREEK WATER SAMPLES, SEPTEMBER 1974
.i

i
t Parameter Missouri River Stations Logan Creek Stations .

|

A-2 B-2 H-2 C-1 C-2 D_ E, E-2
4

Arsenic <.005 <.005 <.005 <.005 <.005 <.005 <.005 <.005

Cadmium .009 .007 .004 .004 .003 .006 .005 .005

Calcium 52 55 52 42 52 57 55 63

Chromium, Total <.005 <.005 <.005 <.005 <.005 <.005 <.005 <.005

Copper .011 .007 .007 .008 .008 .006 .004 .006
a,

h Iron 3.3 2.1 1.6 1.4' 1.6 1.2 0.5 0.5

Iron, Total 5.2 3.8 2.8 2.7 2.8 1.9 0.5 0.6
.h

'Lead .020 .020 <.020 <.020 <.020 <.020 <.020 .120

Magnesium 19 19 18 12 18 25 26 31

Mercury .0003 .003 .0007 .0006 .003 .016 .001 .001

Selenium <.005 <.005 <.005 <.005 <.005 <.005 <.005 <.005

Sodium 58 59 58 23 . 54 4.4 4.8 4.6s

Zinc .04 .06 .04 .04 .04 .06 .01 .04*

.
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TABLE 2.3.2-1
REF. PRECONSTRUCTION MONITORING - TWO YEAR SUMMARY CALLAWAY PLANT 1974-1975

WATER QUALITY DATA FROM Tile MISSOURI RIVER AND LOGAN CREEK
8 FEBRUARY 1975"

Missouri River Stations Logan Creek Stations
Parameters A-2 B-2 11 - 2 C-1 C-2 D E E-2

Alkalinity (as CACO I
3Carbonate 0 0 0 0 0 0 0 0

Bicarbonate 164 164 165 123 165 180 182 204
Ammonia (as N) .08 .33 .24 .20 .24 .13 .13 .12
Biochemical oxygen demand .9 1.0 .8 1.3 1.0 .7 .9 .7,

Chemical oxygen demand 33.2 14.9 16.6 11.6 13.3 6.6 9.6 4.9
Chloride 22.6 20.3 20.7 9.8 21.1 2.7 3.1 3.5
liardness, total (as CACO 220 227 225 169 223 212 212 2353llexane sol. materials 1.0 <l.0 3.2 <l.0 <l.0 2.0 3.0 3.0
Nitrate (as N) .09 .54 .51 .50 1.7 .17 .09 .36

j) Nitrite (as N) <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01
y Nitrogen, total Kjeldahl (as N) .92 .87 .77 .28 .79 .30 .33 .24

Orthophosphate, sol. (as P) .09 .09 .08 .04 .10 <.01 .02 <.01i

Phosphorus, total (as P) .10 .11 .08 .05 .11 .02 .02 .02
Sulfate 118 116 114 34 109 12 14 12
Total dissolved solids 382 426 405 ,?\ 2 61 431 267 263 274
Total suspended solids 62 58. 77 48 55 3 3 3
Total solids 444 484 482 306 486 270 268 276

bTotal coliforms (col /100 ml) 1,850 310 4,000 555 3,850 NG 325 165
Fecal coliforms (col /100 ml) 410 310 1,700 555 1,800 NG 325 40
Turbidity (FTU) 35 34 34 26 33 4.9 3.0 3.0
Temperature (*C) .5 1.0 1.0 2.5 1.0 1.0 1.0 2.0
Specific conductance
(pmhos/cm) 345 355 350 245 350 230- 220 40

Dissolved oxygen NM NM NM ., NM NM NM NM NM

"All values are expressed in mg/l except where noted.
No growth.

Not measured.
,

4
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TABLE 2.3.2-2

WATER QUALITY DATA FROM THE MISSOURI RIVER AND LOGAN 9 REEK*

2 JUNE 19758

Missouri River Stations Logan Creek Stations
Parameter A-2 B-2 H-2 C-1 C-2 D E E-2

Alkalinity (as CACO ) b3'

Carbonate 0 0 0 0 0 0 0 NS
Bicarbonate 105 112 105 NS 106 140 184 NS

Ammonia (as N) .20 .15 .15 NS .18 .15 .10 NS
Biochemical oxygen demand 2.8 2.2 2.6 NS 2.6 1.5 .8 NS
Chemical oxygen demand 137 120 130 NS 118 14.4 14.4 NS
Chloride 12.8 12.0 12.9 NS 12.9 14.9 3.0 NS
Hardness, total (as CACO

3Hexane sol, materials 7.4 3.8 .8 NS 4.4 2.2 1.4 NS
Nitrate (as N) 1.29 .75 .72 NS 1.13 .63 .33 NS
Nitrite (as N) .04 .03 .03 NS .03 .02 .01 NS
Nitrogen

f total Kjeldahl (as N) 4.90 4.50 4.64 NS 4.24 .93 .58 NS
|% Orthophosphate, sol. (as P) .08 .06 .06 NS .07 .03 .01 NS

Phosphorus, total (as P) 1.4 1.1 1.2 NS 1.1 .21 .08 NS
1 Sulfate g 103 106 103 NS 105 122 25.1 NS
! Total dissolved solids 302 310 306 , ,N S 338 390 254 NS
j Total suspended solids 2,116 2,040 2,208 MS 2,064 54 31 NS

Total solids 2,570 2,530 2,600 NS 2,514 610 354 NS
Total coliforms (col /100 ml) 39,500 29,500 32,000 NS 33,000 69,500 1,350 NS
Fecal coliforms (col /100 ml) 26,000 8,200 28,000 NS 13,050 29,000 550 NS
Turbidity (FTU) 220 220 205 NS 220 41 16 NS

; Temperature (*C) 24.0 22.0 23.0 NS 22.5 22.0 20.5 NS
'

Specific Conductance
(pmhos/cm) 620 605 620 NS 650 415 315 NS

! Dissolved oxygen 6.8 6.2 7.2 NS 6.5 4.1 8.0 NS.

"All values are expressed in mg/l except where noted.
Not sampled.

.

s
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TABLE 2.3.2-3
REF. PRECONSTRUCTION MONITORING - TWO YEAR SUMMARY CALLAWAY PLANT 1974-1975

WATER QUALITY DATA FROM THE MISSOUgI RIVER AND LOGAN CREEK
10 SEPTEMBER 1975

Missouri River Stations Logan Creek Stations,

Parameters A-2 B-2 E-2 C-1 C-2 D E E-2

Alkalinity (as CACO )
3Carbonate 0 0 0 0 0 0 0 0

' Bicarbonate 159 153 150 153 154 173 222 227
Ammonia (as N) .18 .18 .20 .30 .18 .20 .20 .18
Biochemical oxygen demand 2.0 1.3 .6 .9 .9 4.6 1.6 1.1
Chemical oxygen demand 37.8 30.4 27.2 34.6 31.7 44.2 20.2 19.5
Chloride 16.9 16.6 15.9 15.2 16.9 4.6 3.5 3.8
Hardness, total (as CACO ) 224 222 218 220 220 194 249 2573Hexane sol. materials 3.8 2.4 1.6 2.0 2.2 4.0 1.8 1.6
Nitrate (as N) .73 .68 .53 .65 .79 .02 .06 .08

? Nitrite (as N) .01 .02 .01 .01 .01 <.01 <.01 <.01
! S$ Nitrogen , total Kjeldahl (as N) .90 .83 .38 .l.00 .95 1.03 .40 .22
i Orthophosphate, sol. (as P) .10 .09 .09 .09 .09 .02 .01 .03

Phosphorus, total (as P) .10 .10 .09 .09 .09 .04 .01 .03i

. Sulfate 170 170 170 170 180 24 16 21~

\Total dissolved solids 448 436 452 444 408 264 268 272
Total suspended solids 320 342 72 344 298 44 26 4 i-
Total solids 796 778 524 846 714 308 316 278
Total coliforms (co1/100 ml) 22,500 15,500 3,850 25,000 12,500 2,150 10,500 2,450 x

Fecal coliforms (col /100 ml) 17,700 6,400 2,950 3,550 4,850 215 3,750 205 \,

i Turbidity (FTU) 130 130 52 130 120 28 14 4 -

Temper.iture (*C) 24.0 24.5 24.5 24.5 24.5 25.0 23.0 22.5
Specific conductance
(pmhos/cm) 500 480 440 450 450 385 405 430

Dissolved oxygen 5.3 6.8 7.0 's 7.1 6.8 5.4 7.3 5.4

"All values are expressed in mg/l except where noted.

J

_ _ _ _ _ _ _ _ _ _



_ __ _ - _________ _ - _ _ - _ _ - _

.

I

TABLE 2.3.2-4
.

TRACE METAL CONCENTRATIONS (mg/1) FROM MISSOURI RIVER AND LOGAN CREEK WATER SAMPLES
8 FEBRUARY 1975

4

|

Missouri River Stations Logan Creek Stations
Parameter A-2 B-2 H-2 C-1 C-2 D E E-2

Arsenic <.005 <.005 <.005 <.005 <.005 <.005 <.005 <.005;

Cadmium <.001 <.001 <.001 <.001 .001 <.001 .002 .002
,

'

Calcium 59 56 56 48 58 49 49 59

j Chromium, total <.005 <.005 <.005 <.005 <.005 <.005 <.005 <.005

! Copper <.001 .005 <.001 .001 .002 <.001 .002 .001
i

; Iron, total 2.9 3.0 4.0 1.8 2.8 .6 .4 .4
4

Lead .005 .005 .005 .010 .005 .002 .002 .012

Magnesium 18.0 17.2 17.5 12.5 17.5 23 23 26.5<

- a

}g Mercury <.0001 <.0001 .0002 <.0001 <.0001 <.0001 .0002 .0002

! Selenium <.005 <.005 <.005 <.005 <.005 <.005 <.005 <.005

Sodium 50 47 48 18 48 4.6 4.4 4.2

Zinc .003 .004 <.002 .006 <.002 .002 .002 .005
.

I .

!

!

!

, .

|
*

.

|

_
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TABLE 2 3.2-5
REF. PRECONSTRUCTION MONITORING - TWO YEAR SUfV1ARY CALLAWAY PLANT 1974-1975

TRACE METAL CONCENTRATIONS (mg/1) FROM MISSOURI RIVER AND LOGAN CREEK W\TER SAMPLES
2 JUNE 1975

i

Missouri River Stations Logan Creek Stations,

! Parameter A-2 B-2 H-2 C-1 C-2 D E E-2

Arsenic <.005 .005 .005 NS" <.005 <.005 <.005 NS

| Cadmium .001 .002 .001 NS .002 .002 .001 NS

Calcium 36 39 40 NS 44 44 47 NS

i Chromium, total .07 .07 .07 NS .07 <.005 <.005 NS

Copper .060 .080 .034 NS .030 .010 .008 NS

| Iron, total 64 57 66 NS 60 2.4 1.2 NS

Lead .050 .050 .030 NS .030 .015 .020 NSp
U Magnesium 17 18 18 NS 17 21 28 NS

! Mercury .0002 <.0001 <.0001 NS .0008 <.0C01 <.0001 NS

Selenium <.005 <.005 <.005 NS <.005 <.005 <.005 NS

Sodium 24 24 24 NS h 24 33 3.8 NS

Zinc .12 .12 .07 NS .05 .01 .007 NS
|

a
| Not Sampled.

s.,
w

4

i

A
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TABLE 2.3.2-6

TRACE METAL CONCENTRATIONS (mg/1) FROM MISSOURI RIVER AND LOGAN CREEK WATER SAMPLES
10 SEPTEMBER 1975

|

Missouri River Stations Logan Creek Stations,

i Parameter A-2 B-2 11 - 2 C-1 C-2 D E E-2

Arsenic <.005 <.005 <.005 <.005 <.005 <.005 <.005 <.005
Cadmium <.001 .003 .002 .003 <.001 <.001 .002 .003

'
Calcium 74 74 68 74 74 61 66 66
Chromium, total .013 .010 <.005 .013 <.005 <.005 <.005 <.005

; Copper .005 .017 .014 .017 .010 .005 .007 .009
Iron, to tal 11 16 4.0 16 12 1.8 .76 .264

Lead .010 .030 .010 .020 .010 .010 .020 .020

P Magnesium 16 10 18 18 16 15 24 27

|* Mercury .0010 .0005 .0005 .0008 .0005 .0006 .0008 .0010.

] Selenium <.005 <.005 <.005 <.005 <.005 <.005 <.005 <.005

i Sodium 60 45 45 49 49 11 5.2 5.2i
' i

| Zinc .040 .040 .025 .037 .029 .007 .009 .012
\

I
|
i
j

I
1

O

i
e

I

i

4
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WATER QUALITY DATA FRO:t THE it1SSOURI RIVER, LOCAN AND HUD CREEKS
JU'IE 10, 1976

REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT 1976-1980
Hissouri River Loq5n and Hu<t Creeks

A-1 B-2 D-1 C-2 C-1 D E-1 E-2

TRACE METALS*

- (ccntinued) s;

Magnesium 1.9 20.1 30.3 29.2 19.8 34.4 35.6 36.8
Hercury <0.0001 <0.0001 <0.0001 0.0002 0.0001 <0.0001 <0.0001 <0.0001
Selenium <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 !'

Sodium 48.6 52.2 57.0 CO.2 65.2 4.0 3.6 3.4
zinc 0.016 0.000 0.024 0.042 0.022 0.008 0.001 0.001

Estimated Flow (cfs) -- -- -- -- -- -- 5 3
Time of Day 11:30 10:50 11:05 10:15 10:35 14:45 13:55 14:15

m
a

tu
o

*All units ppm unless indicated otherwise.
b

._
*

e

i

e

4
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WATER QUALITY DATA FROtt THE HISSOUME RIVER, LOGAN AND MUD CREEKS
JUNE 10, 1976

REF. CONSTRUCTION WATER QUALITY f10NITORING CALLAWAY PLANT 1976-1980
Missouri River Eman and Mud Crocke7 -1 h-2 D-1 C-2 C-1 D t-1 C

NON-METALS 8
.

Alkalinity (as CaCOs) 16* 190 168 180 168 309 251 252
pmmonia 0.06 0.05 0.06 0.06 0.05 0.21 0.05 0.06
Biochemical Oxygen Demand (s) <1 1 1 2 1 3 1 1*
Chemical Orygen Demand 75 30 20 60 5 10 20 20
Chloride 18.6 16.5 17.5 18.6 17.5 2.1 5.2 5.2
Hardness, total (as CaCOn) 22G 243 237 245 235 333 271 278
Ilexane sol. materials 16.4 5.5 4.8 3.9 10.9 10.2 11.6 8.7
Nitrate 0.73 0.73 0.72 0.77 0.79 0.27 0.21 0.87
Nitrogen, total Kjeldahl (as N) 1.66 1.34 1.79 1.78 1.90 2.34 0.98 0.71
Orthophosphate, sol. (as P) 0.2 0.2 0.1 0.1 0.2 0.1 0.1 0.1
Phosphate, tatal (as P) 1.0 0.3 0.6 0.3 0.2 0.1 0.1 0.1
Sulfate 135 129 154 143 151 30 27 25,

Total Dissolved Solids 421 438 452 465 454 392 308 316
o Total Suspended Solids 167 85 204 297 191 13 59 49
jb Total Solids $88 523 656 762 645 441 357 329

f Total Coliforms (Col /100 ml) 700 000 2400 1900 1100 100 60 160.

recal Coluorms (co1/100 ml) 20 10 500 600 350 90 60 160
; Turbidity (JTU) 57 67 65 ''N 105 69 29 9 11

Temperaturo, *C 25.0 24.0 24.5 25.0 24.5 23.5 21.0 23.0
| Specific Conductance (pmhos/cm) 610 620 683 660 630 610 430 480

Dissolved Oxygen 7.6 6.9 7.6 7.8 7.8 8.6 8.5 8.5
' pH 8.0 7.7 8.0 7.8 0.0 7.7 7.8 7.8

' TRACE METALS

; Arsenic 0.006 0.006 0.006 0.006 0.005 0.003 0.002 - 0.002
Cadmium <.002 v.002 s0.002, *0.002 .00i * .0 02 ' .006 1.002
Calcium 50.2 53.8 52 ,4 52.6 49.2 76.2 58.0 58.4
Chromium, total 0.02 0.02 0.02 0.04 0.04 0.02 0.04 0.02,

Copper 0.01 0.04 0.04 0.04 0.02 0.01 0.01 0.02
Iron, total 4.62 3.98 6.34 4.94 6.02 1.44 0.38 0.04,

Lead 0.1 0.1 0.3 =0.1 0.2 0.3 0.1 =0.1
4

1

s .

-

- - - - - - - - - - - _ _ _ - _ -
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TABLE 1*

'
WATER QUALITY DATA FROM T1tE MISSOURI RIVER, IDGAM At:D MUD CREEKS -

OCTOBER 27, 1976

REF. CONSTRUCTIONWATERQUALITY$"0'tifYhMINGCALLAWAYPLANT 1976-1980
I

:
! Missouri River 1.ogan and Mud Creeks

A-1 D-2 b-1 C-2 c-1 0 6-1 E-2

) (Continued)
i

Lead 0.02 0.08 0.07 <0.0L 0.04 0.02 0.02 0.04
Magnesium 21.2 23.8 20.7 21.4 21.5 25.7 30.5 12.2I Mercury 0.0011' O.0017 0.0012 0.0017 0.0007 0.0016 0.0012 0.0005) Solenium 0.012 0.009 0.005 0.003 0.007 0.010 0.012 0.006

! Oodiwa 64.4 49.2 61.8 66.0 ,73.2 15.8 13.0 8.2
Einc 0.021 0.028 0.026 'O.017 0.026 0.033 0.017 0.027

EstienatcJ riow (cfs) -- .- -- -- 3 2 0Time of Day 11:40 11:10 11:25 10:45 11:00 13:50 14:45 14:15

!
i

|
-

! S
i

!

-

) ES:
(a)Value questionable, insufficient sample to verify value. .

.

;
(b) Values unobtainable due to unusual bscterial interference during test

,

! .

|

'

.

,

e

. '

.

e
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1 ,TADLE 1
WATER CUALITY DATA FPOM 7ttE MISSCURI RIVER, LOCAN AND MUD CREERS

'

*

; OCTODLt. 27, 1976. *
I

REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT 1976-1980
i t Itissouri River to

1 A-1 D-2 3-1 C-2 C-1 7~ ga st and Mud Creeks' L.- l E-21 NON-METAtSI8I

Alkalini .e (as CACO ) 160 200 160 160 160 224 222 88

,

3

Ammunia 1.43 0.49 1.69 0.34 1.53 0.94 1.05 0.94
,

Diochemical oxygen Demand (s) 1 2 1 <1 <1 14 4 12, Chemical Oxygen Der.and 10 20 10 10 10 90 20 50Chloride 17.9 14.4 14.9 17.4 17.9 11.9 9.2 7.9trardness, total (as caco ) 220 240 220 220 220 260 240 100
s

lloxane sol, matorials 8.2 2G.7 7.8 5.7 7.0 3.5 1.8 5.6Nitrate 0.42 0.35 0.45 0.42 0.45 0.07 0.12 0.06Nitrogen, total Kjeldahl (as N) 13.2 9.6 10.8 11.1 12.4 11.1 14.8 14.1OrthophoJphate sol. (as P) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
'

Phosphate, total (as P) <0.1 <0.1 <0.1 *0.1 <0.1 <0.1 <0.1 <0.1Sulfate 4 37 (a) 195 165 175 175 45 20 40Total Dissolved Solids 458 408 414 452 442 402 299 209Total sospended Solids 75 77 134 104 98 52 30 34Total Solids $33 485 548 556 540 454 329 243
' in

Total coliforms (Col /100 ml) 6000 1100 7400 3700 3600 700 < 10 (b) .,, tbl
recal coliforms (Col /100 ml) 1200 300, 550 480 490 250 6 -- @ ITurbidity (JTU) 67 64 96 74 83 96 64 67Temperature 'C 10.0 10.0 10.5 '10.0 10.0 10.0 9.0 8.0Specific Cor.ductance ( hos/em) 400 450 485 470 400 350 330 160Dissolved oxygen 11.1 10.8 11.1 11.1 11.2 4.9 12.1 1.9pH 7.6 7.5 7.6 7.6 7.6 7.6 8.0 7.473 ACE MCTAt.!:

Arocnic 0.003 0.003, 0.002 0.002 0.002 0.006 0.001 0.002Cadmium 0.006 0.006 0.008 0.009 0.007 0.006 0.020 0.016Calcium 66 73 64 66 66 68 67 31Chrumium, total 0.02 <0.01 <0.01 <o.01 0.01 0.02 <0.01 0.01Coppor d.01 <0.01 <0.01 E0'. 01 .0.01 <0.01 =0.01 =0.01Iron, total 6.55 7.36 6.90 5.54 6.99 9.12 4.06 6.35
s *

.

**
,

4
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TABLE 1

| WATER QUALITY DATA FROM HISSOURT RIVER, LOGAN AND MUD CREEKS
j NARCH !4 1977

(Conti.-cd)

i REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT 1976-1980
: Missouri River Logan and Hud Creeks
1 A-1 B-2 B-1 C-2 C-1 D E-1 E-2 -

- METALS (Continued)

j Magnesium 16.2 22.8 17.4 17.3 15.6 20.3 22.4 20.7
| Mercury 0.0004 0.0008 0.0002 <0.0001 0.0002 <0.0001 <0.0001 0.0015
| Selenium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
| Sodium 50.6 52.8 40.0 51.5 50.6 3.9 4.0 5.3
f Zine 0.034 0.033 C.027 0.102 0.088 0.085 0.060 0.022

'

i

i. ESTDtATED FLOUR (cfs) -- <1 -- <1 -- 10-12 4-6 5-10

| TD1E OF DAY 1030 1020 1020 940 950 1310 1415 1330

: .

.

.
.
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TAflLE 1
WATFR QUALITY DATA FROM MISSOURI RIVER, LOCAN AND MUD CREEKS

MARCil 9, 1977

REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT 1976-1980
Missouri River togan and Mud CreeksA-1 B-2 '87 c-2 c-1 O cW E-2

NON-HETALS .

' , *

Alkalinity (as caCOs)' 168 180 166 173 163 176 182 185
.

'

A wonia 1.00 1.00 0.96 1.05 1.05 1.05 .85 1.05
Diochemical Oxygen Demand (s) 1 *1 *1 1 1 *1 <1 *1Chemical Oxygen Demand 8 18 25 25 19 22 16 17'

Chloride ,o t 28 10 28 28 30 11 11 10Hardness, total (as CaCOs) t 't I 219 217 219 234 191 211 223 221Hexane Soluble Daterials 14 5 8 8 61 11 17Nitrate 0.69 0.15 0.60 0.69 0.69 0.11 1.12 0.13Nitrogen, total Kjeldahl (as N) 2.1 2.0 2.0 1.8 2.0 1.7 1.8 1.8Orthophosphate, sol. (as P) 0.4 < 0.1 0.2 0.2 0.2 0.2 0.2 <0.1*

Phosphate, total (as P) 0.5 0.1 0.4 0.2 0.3 0.2 0.2 0.2Sulfate 119 55 128 119 87 43 31 36Total Dissolved Solids 460 249 448 449 466 259 251 260g Total Suspended Solids 57 31 73 64 56 2 3 11
! g Total solids ,

$17 280 521 513 522 261 254 271A Total Co11 forms (Col /100 ml) 81 9 90 27 100 <10 <2 <2
'

recal Co11 forms (Col /100 ml) 20 <2 35 h<2 15 <2 <2 <2
| Turbidity (JTu) 28 13 26 22 25 8 5 3' Temperature *C 7.0 11.0 7.1 7.5 7.0 15.2 14.5 14.0

Specific conductance (phos 7en) 385 285 415 410 415 295 310 315
Dissolved Oxygen 9.0 9.7 9.4 8.9 9.5 11.9 12.0 11.0
PH 72 7.8 7.3 7.4 7.6 8.2 8.2 8.4

METALS

Arsenic <0.0005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005! Cadmium 0.022 <0.001 0.005 <0.001 0.003 0.002 0.002 <0.001Calcium 46 39 43 ' 43 42 36 40 37| Chromium: total ,

0.01 0.01 <0.01 0.01 0.01 0.02 0.02 <0.01| Copper * 0.07 0.01 .01 0.07 0.Os 0.05 0.06 <0.01i tron, total 3.44 0.96 2.09 2.00 2.71 0.72 0.62 0.29
, Lead 0.06 0.04 0.06 0.01 0.02 0.03 0.05 0.*C

|

4

'

.
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TABLE 1
WATER QUALITY DATA FROM MISSOURI RIVER, LOGAN AND MUD CREEKS

JUNE 6, 1977

REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT 1976-1980

Missourt River Logan and Mud CreeksNON-METKL (ag/1)
A-1 B-2 B-1 C-2 C-1 D E-1 E-1

.

Alkalinity (as CACO ) 156 126 136 152 148 144 220 190Ammonia <1 <1 <1 <1 <1 <1 <1 <1Biochemical Oxygen Demand <3 <3 <3 <3 <3 <3 3 <3Chemical Orygen Demand 100 30 100 32 80 16 11 15
i

Chloride 23 23 26 23 21 23 11 13- Hardness, total (as CaCOs) 190 160 190 170 170 200 250 210Hexane soluble Materials 19 6 9 6 4 8 7 4Nitrate 1.13 1.12 1.16 1.08 1.17 0.69 0.05 0.34Nitrogen, total Kj tidahl (as N) 4 2 8 1 5 1 2 *1OrthophospFate, sol. (as P) 0.5 0.5 0.6 0. 3. 0.8 0.3 0.2 0.1Phosphate, total (as P) 0.5 0.5 0.6 0.3 0.8 0.3 0.2 0.1Sulfate 73 131 94 114 76 123 28 35Total Dissolved Solids 352 368 500 372 210 398 276 244Total Suspended Solids 1,548 184 1,390 320 1,670 60 16 26Total Solids 1,900 552 1,890 692 1.880 458 292 270Total Califorms (Col /100 ml) 1,300 3,100 2,000 2,200 2,500 600 30 5Pecal Co11 forms (Col /100 ml) 1.300 3,100 2,000 1,200 1,500 200 20 5Turbidity (JTu) APAH 630 300 762 410 760 100 8 10Temperature *C 25 27 25 25 25 27 28 31Specific Conductance (whos/em) 470 485 465 485 470 600 510 455$1 Dissolved Oxygen 5.2 5.1 5.3 4.8 5.3 3.9 8.7 12.3ta pH 8.2 7.7 8.0 7.7 7.8 8.2 6.8 7.4tri

METALS (mg/1)
.

Arsenic 0.003 0.001 0.002 <0.001 0.002 <0.001 0.001 0.001
.

Cadmium <0.001 0.006 <0.001 <0.001 <0.001 <0.001 40.001 *0.001Calcium 68
.27

72 31.6 o0 76 90 75Chromium, total -

0.02 0 03 0.07 0.06 0.01 0.02 <0.01 40.01Copper 0.07 0.02 0.07 0.08 0.01 0.01 0.02 0.01Iron, total 44.5 9.60 45;9 36.3 12.0 4.24 1.10 1.78Lead <0.01 <0.01 0.01 0.12 <0.01 <0.01 <0.01 0.08Magnesium 22.6 15.6 24.0 18.3 13.6 20.6 31.6 28.9| Mercury <0.0004 0.005 0.002 <0.0004 <0.0002 0.005 <0.0001 <0.00011 Selenium 0.0025 0.0034 0.0017 0.0022 0.0019 0.0019 0.0026 0.0022
l

Sodium 36 41 38 32 37 47 12 13Einc 0.188 0.043 0.116 0.144 0.118 0.984 0.259 < 0.001Estimated Flow (cfs) - minor - - '.s - 5+ 3-5 2Time of Day 10:15 10:05 9:50 9:30 9:40 12:40 1:15 1:05
i

!

! \
l

e
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'TABLE 1. .

WATE'R QUALITY FROM MISSOURI RIVER BARGE' SLIP FACILITY' .' .

; January 30, 1979 j.

; REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY' PLANT 1975-1980
'

i
'

Station
Paramete I' A-1 D-2 B-1 C-2 C-1 F-1 F-2 G-1 G-2

'

Alkalinity (as CACO )
~ ~ ~ ~

3
Ila rdne s s , total (as CACO 3) 284 264 292 244 286 - - - -

Ilexane Soluble Materi.'ls 2 2 3 1 <1 <1 1 4 12
,

: Total Suspended Solids 15.5 772 13 46.5 24 4.5 4.5 4.5 15
Total Solids 578 933 581 336 578 330 335 320 335 ,

Turbidity (JTU) 6.5 460 5 11 7 14 3 11 9
*

Temperature (*C) 0"C -1 0 0 0 0 0 0 0
i

Si i Conductance 280 210 360 255 340 272 263 240 240g
3e p!! 7.5 7.7 7.6 7.6 7.6 6.9 7.1 6.8 6.4
- Dissolved Oxygen 9.1 9.8 8.8 9.5 9.0 10.1 14.2 9.4 10.0

,

:

iMagnesium 23.6 31.7 25.8 29.2 24.5 30.1 30.1 26.5 27.5 j
C.ilcium 90.6 69.3 93.6 65.3 95 80.6 80.6 90.7 85.0 j
Time 16.30' 1500 1530 1430 1400 1050 1040 0930 0940 iAir Temperature (aC) -2 -2 -2 -2 s -2 -2 -2 -2 -2 ;
DOD - - - - - 2 2 2 2

Discharge (CFS) 33,800 33,800 33,800

(a)All parameters measured in mg/l unless otherwise indicated.OTE:

*

.

. 0g

.

.

?

. e

,

*
.
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WATER QUALITY DATA FRO t T!!E IIISSOU:tI RIVER, LOOAN AND I4UD CREEKS'

-

1
SEPTEMBER 22, 1977

(Continued) .

| REF. CONSTRUCTI0fl WATER QUALITY NONITORING CALLAWAY PLANT 1976-1980.'
* ,

,

* ttissouri Riverj Locan and !!ud Creeks * *A-1 B-2 D-1 C-2
~

C-1 D E-1 E-2 *

TRACE METALS .

(continued)

!
!

-
.

Magnesium 14.2 1 .3 14.8 14.1 14.9 15.5 30.0 35.0
-

| Mercury <0.0002 .<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002j Seleniun <0.004 <0.002 <0.004 <0.002 <0.004 <0.004 <0.004 < (. 0 0 4,

j Sod ium 58 37 48 58 86 44 21 44

,

Zinc 0.027 0.034 0.032 0.031 0.109 <0.001 <0.001 <0.001
} Estimated Flow (cfs) - - - - - - 5-7 3-5Time of Day 1000 0930 0940 0845 0915 1220 1300 1350

.

t

| '

..m

,

i s

I
.,

*All units mg/l unless otherwise specified. *

** Confluent Growth - inter'ference with test by other b'cteriaa
***Euspected contamination of sample

.

0

. -
*

* . .

*
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a WATER QUALIT A TROIt' Tile !!ISSOURI RIVER, LOGA! D MUD CREEKS a.
; SEPTEMBER 22, 1977
!

| REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT 1976-1980
*

,

- Missouri River Locan and Mod Crooks
A-1 B-2 D-1 C-2 C-L D t-1 E-2*

.
i

*

NON-METALS *

'

Alkalinity (as CACO ) 130 130 128 130 132 '136 - 64' 763

Arronia <1 <1 <1 <1 <1 <1 <1 <1'

| Biochemical Oxygen Denand (s) 3 <3 <3 <3 <3 <3 <3 <3

j Chemical Orygen Demand 100 136 188 100 68 264 64 76 /-

'
! Chloride 24 22 22 24 9 21 14 12

| 1:a rdne ss , total (as CACO ) 157 157 155 155 161 155 234 3013

1:exano sol. materials <1.0 2. 5' l.9 7.0 1.0 1.2 1.2 4.0

Nitrate 1.03 -0.90 1.80' l.34 6.45 0.20 0.34 0.47

! Nitrogen, total Kjeldahl (as N) <1 3.0 <1 2.0 1.9 1.6 2.0 1.0
| Crthophosph.2te, cel. (as P) 0.3 0.3. 0.3 0.3 * 0.3. 0.3 <0.1 <0.1
I Phosphate, total (as P) 0.3 0.3 0.3 0.3 0.3 0.3 <0.1 0.1

Si21 fate * 76 145 79 65 80 51 24 48

m Total Dissolved Solids 346 310 322 352 350 328 286 390

g Total Suspended Solids 554 514 '494 294 448 42 38 32

Total Solids 900 824 816 64G 798 370 324 422

Total Coliforms (Col /100 ml) CG** CG CG .CG CG 32 16 252

6' 0s 600 15. 110 1604Fecal Coliforms, (co1/100 ml) 680 520 680

Turbidity (JTU) 50 60- 50 48 58 9/ 8 14 -
Temperature, *C 21 21 21 21 21 22 21 22
Spor:ific Conductance (pmhos/cm) 410 411 420 408 418 400 425 550

Dissolved Oxygen 7.2 7.1 7.2 6.5 7.3 2.5 7.6 . 6. 4 -

pil 7.4 7.3 7.4 .7.6 7.6 7.5 7.6 7.5.

TRI.CE METALS *

Arsenic <0.002 <f.002 <0.002 <0.002 .<0.002 <0.002 <0.002 <0.002

Cadmium <0.001 <0.001 <0.003 <0.001, <0.001 <0.001 <0.004 <0.001

Calcium 62 61 61 60 71 75 115.- 116
' *

Chromium, total <0.01 0.01 0.01 0.01 0.02 <0.01 <0.01 0.01
Copper <0.01 <0.01 <0.01 0.02 0.05 0.01 <0.01 <0.01
Iron, total 8.34 10.0 9.07 7.40 8.97 0.91 0.60 1.22

Lead 0.01 0.12*** 0.13*** 0.01 0.01 0.01 0.01 0.01

., . .

., .,
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TABLE 1
.

WATER QUALITY FROM MISSOURI RIVER
'

BARGE SLIP FACILITY

E
NOVEMBER 22, 1977

.

REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT 1976-1980

A-1 B-2 B-1 C-2 C-1E
Alkalinity (as CACO ) 174 174 174 184 1843

Hardness, total (as CACO ) 228 224 224 230 224 -3
_

Hexane Sol. Materials <1 <1 <1' <1 <1

Total Suspended Solids 203 176 204 94 163

Total Solids 428 433 436 394 '413

Orbidi'r (3'U) 16 2s 1s 34 2s

. . Temperature *C 8 8 8 8 8f

. Specific Conductance ' '

(mmhos/cm) 390 36s 390 37s 390

pH 7.7 7.8 7.8 7.3 7.6

Dissolved Oxygen 12.1 11.1 12.1 11'.2 12.0

Magnesium 21 20 21 22 20

Calcium 87 87 86 87 76

E
O
NOTE: All values in mg/l unless otherwise indicated.

E
.

,E
.

<

. . ,

'

G-39
.

..--.,y -,--.-n - - - - , - . ,,_,y.,_.-m,---.,,,,-,.,-m,~,w,,,,_--,-y-,,..,-_,--.,-w-n ,,, , ,,-
-



.,

.
.

.

*
.

*

.

~

_

TABLE 1
*

WATER QUALITY DATA FROM MISSOURI RIVER, LAGON AND MUD CREEKS |

REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT 1976-1980 |
.

Missouri stiver Logan & Mud Creeks

NON METALS * (mg/l) A-1 B-2 B-1 C-2 C-1 D E-1 E-2

Alkslinity (as CACO ) 178 262 178 222 178 256 224 2283

A==onia <1 <1 <1 <1 <1 <1 1 <1
Sicchemical oxygen Demand (5) 3 <2 3, <3 3 <3 <3 <3
Chrmical oxygen Demand 33 8 30 55 32 5 5 4

Chicride 23 8 24 6 23 7 5 6

Hardness, total (as CaCOs) 256 316 252 274 252 308 278 286
H3xane Scl. Materials <1 6 10 <1 <1 14 20 21
Nitrate 1.60 0.84 1.48 0.36 1.30 1.14 0.58 1.21
Nitrogen, TKN (as N) 2.0 1.7

,
2.2 2.2 1.7 2.2 2.3 5.6

ophosphate, sol. (as P) 0.2 <0.1 0.1 <0.1 0.1 <0.1 <0.1 <0.1
PhoI$phate, total (as P) 0.5 <0.1 0.1 0.4 0.5 0.1 <0.1 <0.1

Sulfate 115 19 96 [ 30 118 39 23 34

Total Dissolved Solids 440 362 * 449 295 445 355 307 304
Total Suspended Solids 289 47 303 621 284 24 2 11

Total Solids 730 410 750 920 730 375 310 311

Total Coliforms (Col /100 ml) 13,700 92 ~.3,000 2,200 15,000 25 31 7

( cal Coliforms (Col /100 ml) .7,400 20 7,500 620 6,400 0 0 8

Turbidity (JTU) 190 33 190 78 120 15 2 10

Trmperature, 'C O' 1 0 1 0 1 1 1.5

Spacific Conductance (uches/cm) 350 320 350 260 - 350 300 290 275
Dissolved oxygen 11.0 9.9 11.2 9.7 12.2 9.7 8.6 7.0

PH 8.0 8.0 8.1 8.2 8.0 7.9 8.1 8.3

(m/11 -

| Arsenic <.002 <.002 <.002 <.002 <.002 <.002 <.002 <.002
Cadmium <.001 .015 .001 .005 .003 .002 .012 .012
Calcien 83.5 107 80.5 64.8 85.8 103 39.5 89.3

| Chromium, total 0.02 .01 0.02 .04 .01 .01 <0.01 <0.01

Coppar <0.01 <C.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Iron, total 7.72 2.85' 7.75 9'.44 7.07 2.21 0.33 0.49

Lead 0.16 <0.01 0.16 <0.01 0.28 <0.01 0.20 0.16

Magnesium
,

22.5 34.1 22.8 36.6 22.9 34.8 32.2 34.6

Marcuqr <.001 <.001 <.001 <.001 c.001 <.001 <.001 <.001
Selenium <.003 <.003 .<.003 <.003 c.003 <.003 <.003 <.003
Sodiws 52.9 10.6 53.1 10.1 54.2 15.1 10.1 11.8
Zinc .030 .009 .034 .040 .042 012 .009 .024

S timated Flow IcW LOW LOW LOW LOW 2 CFS 2 CFS 2 CFS*

.sna of Day 2:00 1:30 1:00 12:00 12i30 4:00 4:15 4:30

E
,

. 1
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TABLE 1

WATER QUALITY FROM MISSOURI RIVEP
BARGE SLIP FACILITY

FEBRUARY 1978
REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT 1976-1980

A-1 B-2 B-1 C-2 ") C-1I

E Alkalinity (as CACO ) 186 272 180 1436 17R3

Hardness, total (as Caco 3) 268 330 268 1680 272
Hexane Sol. Materials 25 6 5 5 15
Total Suspended Solids 26 15 29 274 40
Total Solids 547. 410 565 1982 569

Turbidity (JTU) 9 22 2 190 6
Temperature *C 2.2 2.0 1.8 2.0 2.0

O- Specific Conductance
emmhos/cm 400 320 410 1500 410

E pH 8.2 7.4 8.0 7.1 8.1
Dissolved Oxygen 12.2 72 12.0 2.8 12.0

Magnesium 23 23 36 156 25
Calcium 100 100 100 530 102
Estimated Flow 10--- --- --- ---

E

(a) Sampling point disturbed by ice clearing.NOTE.
Data not

E """""" "'"'*" ' "'"""" "#''' "-

.

o

c

E
'

,
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TABLE 1
~

WATER QUALITY DATA FROM MISSOURI RIVER,14CAN AND MUD CREEK ,

MARCit 29, 1978 .

REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT 1976-198.0
Missouri River IDqan & Mud Creeks

Non-Metals (vr ._g A-1 D-2 B-1 C-2 C-1 D ' E-1 E-2 '

_

Alkalinity (as CACO ) 109 109 109 98 109 62 88 90.

Ammonta <1 <1 <1 <1 <1 <1 <1 <1
Biocheroical Oxygen Danand 10 13 8 15 10 2 1 2
Chenical oxygen Demand 72 60 64 52 52 32 18 28 *;
Chloride 18 17 18 16 16 9 8 7
Hardness, total (as CaCOs) 150 150 145 130 150 90 110 115

'

Hexane Sol. Haterials 3 2 <1 3 1 6 <1 2
Nitrate (as N) 1.47 1,46 1.48 1.31 1.41 0.77 0.76 0.80
Nit rojen, TXN (as N) <1 3.4 2.4 . 1.5 4.1 1.7 <1 <1

1 Or '. hop ho spha t e , Sol. (as P) < 0.1. <0.1 <0.1 <0.1 <0.1 <0.1 40.1 40.1'

phcophate, Total (as P) 1.1 1.3 1.1 0.3 1.2 0.3 0.2 0.2*

Sulfate 41 44 46 38 41 24 16 17
c) Total Dissolved Solids 220 220 220 220 220 170 140 190

's Total Susriended Solids 1,030 Go 1,080 480 890 40 46 15$ Total Solids 1,380 1,380 1,270 910 1,560 250 200 160
, Total coliforms (Col./100 mi) 35,000 7,000 35,000

,
900 1,000 500 500 1,050

1 Tecal Co11 forms (Col./100 ml] 1,100 770 680 550 700 335 58 40
|

TurLidity (JTU) 540 850 720 520 .N 5 0 190 b7 63.,
- TeSperature ('C) ..

200 200 205 180 %390 ^ 110 160 160
6 6 6 7 6 7 8 103 .

Spreific Conductance (pmho/cm) *

i Dissolved Oxygian N/A (a) N/A N/A N/A N/A N/A N/A N/A .

pH 7.2 7.1 7.1 7.3 7.0 7.1 7.2 7.4 '

I
] Netals (mg/1) 2

Arsenic 40.002 40.002 40.002 40.002 40.002 .40.002 4'O.'002 40.002 *

; cadmium . <0.01 40.01 - <0.01* <0.01 '0.01 <0.01 <0.01 <0.01 '

'
| Calcium 28.8 26.5 27.1 - 23.5 26.9 15.2 23.6 26.8
; Cnromium, Total <0.01 10.01 <0.01 <0.01 <0.01 <0.01 . < C . .;l 40.01.

i
Copper 0.04 40.01 <0.01 <0.01 0.01* 0.01 0.04 0.02 *.

j tron, Total 12.7 14.6
^ <0.01

14.0 10.6 ,15.2 2.8 1.1 0.8 ;
'

Lead 40.01 <0.01 0.01 40.01 40.01 40.01 <0.01 e<
,

Magnesium 11.7 12.9 10.6 11.9 13.5 6.8 12.7 12.4
; Hercury (ug/1) <1 <1- <1 <1 <1 <1. <1 <1

,Selenium 40.004 40.004 <0.004 < 0. 0 0 4 ' 40.004 40.004 40.004 0.005 :,
' Sodium 12.5 15.0 12.0 6.2 11.0 4.8 8.5 6.5
I tine 0.04 0.02 0.02, 0.04 0.05 ,0,01 0.01 - 40.01

.
-

I .

Time of Day 1540 1515' 1445 1420 1400 1030 1100 1130*

Air Temperature ('C) 11 11 11 10 15 ,9 12 10
. *; .

' NOTCt (a) Dissolved oxygen not available - meter malfunction.
'

.



TABLE l',

.

*

WATER QUALITY FROM MISSOURI RIVER
*

BARGE SLIP FACILITY
. APRIL 20, 1978

REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT 1976-1980

A-l' B-2 B-1 C-2 C-1
,

|

| Alkalinity (as CACO ) 132 134 136 136 1363

( Hardness, total (as CACO ) 145 152 147 158 1523

|

Hexane Sol. Materials 3 6 6 2 4

Total Suspended Solids 1,450 1,860 1,800 2,050 1,730

Total Solids 1,900 2,350 2,160 2,370 2,070

( Qidity (JTU) 940 1,020 1,~360 1,240 960
,

Temperature ('C) 9.3 9.2 9.0 9.2 9.5
f '

..

Specific Conductance 293 300
'

290 299 280
(umhos/cm)

, ,

| pH 7.9 7.8 7.9 ~7.8 7.4

aissolved Oxygen 9.8 8.6 9.3 8.7 8.4

Magnesium 16.2 16.0 15.8 16.3 15.5

Calcium 31.6 34.6 33.0 36.4 35.4

Time 14:00 15:00 14:40 15:30 15:45

O Temgerature c'C) 5 5 5 5- 5
-

NOTE: All values in mg/l unless otherwise indicated.

.
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. TABLE 1 -

WATER QUALITY FROM MISSOURI RIVER BARGE SLIP FACILITY
APRIL 20, 1973

| .REF. CONSTRUCTION WATER DUALITY MONITORING CALLAWAY PLANT 1976-1980

Station.

Parameter "I A-1 B-2 B-1 C-2 C-1.

Alkalinity (as CACO ) 156 152 151 152 1513,

| Hardness, total (as CACO ) 206 212 208 208 2083
i Hexane Soluble Materials

'
.

12 9 12 6 3
i Total Suspended Solids 732 868 724 680 700
1 Total Solids 1,038 1,215 1,038 1,027 1,029- -.

,

.

Turbidity (JTU) 640 695 500 715 695i

'Temperature ( C) 23.5 23.0 24.5 24.0 23.0
Specific Conductance

n (pmhos/cm) 490 490 490 490 475
! I pH 7.6 7.3 7.5 7.4 7.4" Dissolved Oxygen 6.9 7.4 7.6 7.5 7.2
<

Magnesium 17.5 1sh4 17.7 17.4 16.3
Calcium - 46.9 37.6 38.3 36.2 37.6
Time 12:00 11:50 11:55 11:15 11:30

*

Air Temperature (*C). 32 27 32 32 32

(a)All values in mg/l' unless otherwise noted.NOTES:
c

.,

b e

* .
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TABLE 1
.

WATER QUALITY, DATA FROM MISSOURI RIVER, LOGAN AND MUD CREE 5S
June 20, 1978 g*

REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT 1976-1980'

Missouri River Iogan & Mud Creeks

on Metals " A-1 B-2 B-1 C-2 C-1 D E-1 E-2

1kalinity (as CACO ) 180 168 170 197 166 362 262 260
3

,1 <1 <1 <1
nia < l. <1 <1 <1 <

Biochemical Oxygen Demand (5) 1 2 <1 1 1 4 3 3

hemical oxygen Demand 14 15 10 10 13 'S 28 17

hloride 28 26 26 26 28 49 16 13

Hardness, total (as CACO ) 230 230 230 250 226 372 275 275
3

3xane Sol. Materials 4 4 2 6 4 - 6 2 3

0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10itrate (as N) -

titrogen, Tici (as N) 1.4 <1 1.4 <1 <1 <l ,1.4 1.4
* 0.1Orthophosphate, sol. (as P) 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <

hosphate, total (as P) 0.3 0.3 0.2 0.2 0.2 0.2 0.1 0.1

Sulfate 154 132 153 133 156 40 32 44*

414 421 454 436 425 419 299 299
TflDissolvedSolidsTot 51 Suspended Solids 142 242 112 42 130 58 62 50

547 475 368 356

[469Total Solids 570 506 538
7,;700 7,900 30.,'000 40,000 26,000Total Coliforms (Col /100 ml) 8,500 3,700 5,400

Fec'al Coliforms (Col /100 ml) 680 90 680 490 130 320 20,400 2,060

Turbidity (JTU) 26 14 17 10 21 32 10 26

Temperature (*C) 25 25 25 24 25 22 21 21

! Specific Conductance (umhos/cm) N/A N/A N/A N/A N/A 650 N/A N/A

| '.-solved Oxygen 8.2 10.8 8.7 8.9 8.2 10.8 6.1 6.6

eH 7.9 8.3 7.6 7.6 7.6 7.2 7.2 7.3

Metals ("
.

Arsenic <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Cadmium 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Calcium 49.8 49.6 61.0 33.4 27.6 116 80.6 75.9

d k4 b b b b 0k2 b b

Iron, total 1.64 0.96 1.38 0.68 .l.84 0.82 0.52 0.80

Lead 0.025 0.015 0.017 'O.018 0.031 0.048 0.019 0.030 ,

(
! Magnesium 14.3 19.4 9.7 20.6 19.0 29.2 31.2 28.1

Mercury (9g/1) <1 <1 <1 <1 <1
.

<1 <1 <1

Selenium <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Sodium 53.6 52.2 54.0 45.8 49.2 8.6 ; 4.0 6.4

Zinc 0.02 0.07 0.01 0.02 0.09 0.08 0.01 0.04~

Time of Day ,
12:40 12:34 12:24 12:07 12:17 09:30 10:05 09:55

,

.

..

NOTES: All units are mg/l ur.less otherwise indicated.

Conductivity not available resulting from meter malfunction.

.

.
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TABLE 1

WATER QUALITY FROM MISSOURI RIVER BARGE SLIP FACILITY
AUGUST 29, 1978

i

REF. CONSTRUCTION WATER QUALITY f10NITORING CALLAWAY PLANT 1976-1980-

Station s

Parameter ("} A-1 B-2 B-1 C-2 C-1

i Alkalinity (as-CACO ) 158 146 159 148 1583

lia rdne s s , total (as CACO 3) 236 232 232 244 236
! licxane Soluble Materials 7 4 13 4 3

Total Suspended Solids 121 35 112 44 129
Total Solids .592 515 586 514 597
Turbidity (QTU) 83 51 35 56 87,

Temperature"( C) 26 26 26 26 26
,(g " "

750 760 '750 740 750ac
p!! (units) 7.5 7.5 7.6 7.9 7.0P Dissolved Oxygen 7.3 7.2 7.0 7.6 6.'$ Magnesium 20 20 20 20 20
Calcium 67 67 64 64 63 .

Time 1155 1139 sll34 1115 1127 -

, Air Temperature (*C) 24 24 24 24 24
River Stage (ft) 10.2
River Discharge (cfs) 68,000

,

.

! NOTES: (a)All parameters measured,in mg/l unless otherwise indicated. -

,,

'

.

!
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TABLE 1

WAT"ER QUALITY FROM MISSOURI RIVER BARGE SLIP FACILITY
February 28, 1979

REF. CONSTRUCT"0N WATER OUALITY MONITORING CALLAWAY PLANT 1976-1980
s. Station

! Pa rame ter (a) A-1 B-2 D-1 C-2 C-1 F-1 P-2 G-1 G-2

| Alkalinity (as CACO ) 121 118 122 120 1183

| IIHrdness, total (as CACO 3) 172 168 172 168 168 -

licxanc Soluble Materials 11 8 13 12 _ 8
Total Suspended Solids 402 323 450 306 444 134 30 26Total Solids 726 608 610 672 1,558 332 90 28

| Turbidity (JTU) 110 155 132 210 155 65 37 68
Temperature (*C) 1 1 1 1 1
Specific Conductance

|[ (umhos/cm) 250 252 251 240 251 350 340 340
tu pil 7.2 7.0 7.0 7.1 6.8 7.1 7.1 7.2
{ Dissolved Oxygen

9.1 8.8 8.8 8.8 8.6 9.1 9.6 9.61

11aqnesium 23.6 31.7 25.8 29.5 24.5
Calcium 90.6 69.3 93.6 65.3 95,

: Time 130s 1300 1 aln 124n 1715 044n i n1 s in14
j Air Temperature (*C)

, 1 1 1 1
'

s
'

1 2 9 9
: LOD

2 2 2
Discharge (CFS) 130,000 130,000 130,000 14.5 1E.0 18.0

~

-

1

NOTE- (a) All parameters measured in mg/l unless otherwise indicated.
- -
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. TABLE 1 * *
i

.

. ATER ObALITY FROM MISSOURI RfVER BARGE SLIP FACILITY
~*'

W
July 25, 1978

RFP. CONSTRUCTION WATER QUALITY.M0 ITORING CALLAWAY PLANT 1976-1980;

1 *

! .

Station.

j ' Parameter A-1 B-2 B-1 C-2 C-1
!

"

N Alkalinity (as CACO ) 132 132 130 130 1323N itardness, total (as CACO ) 232 232 232 232 2363 .

N 11exane Soluble Materials 8 20 4 6 10'

3

Tota'l Suspended Solids 3,213 2,680 3,000 2,410 2,970 .
,

3,470- 3',068 3,506 3,016 3,476: ~' Total Solids *

| N Turbidity (JTU) '"1,560 1,560 1,560 ,1,360 , 1,560
s Tempera ture - ( *C) 27 27 27 26.5 27

{ N Specific Conductance *
-

-

| (umhos/cm) 590 590 600 600 575.

t - ~ pli 7.4 7.5 7.4 7.5 7.8-a. .

i Dissolved Oxygen 4.8 4.8 4 '. 6 5.2 5.0 /
* *

a

; ' Magnesium
'

23 23 2'2 21 22
*

'

''-Calcium 12 ' 10 13 11 12
; Time 1.1:23 A.M. 11:12 A.M. 11:19 A.M.. 10:53 A.M. 11:05 A.M..

j Air Temperature (*C) 32 32 32.5 26.5 27
' '

' - _ ,

!

(a)All par meters measured in mg/l unless otherwise indicated.-NOTE *-

; .
.

,
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'
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LOGAN AND MUD CREEKS -

*

TABLE 1
' DEc 9/2J REF. CONSTRUCTION WATER QUALITY MONITORING .

,

CALLAWAY PLANT 1976-1980roject #: 1409
.

'
\ Missouri River Logan & Mud Creek

40N METALS *(a) g_1 B-2 B-1 C-2 C-1 D E-1 E-2
!

1 Alkalinity (as CACO 3 ) 108 116 110 106 118 122 312 247

m anonia <1 <1 <1 <1 <1 <1 <1 <1-

updiochemical Oxygen Demand ( s ) 9 8 9 8 9 _ _2 <2 <2<
[ Chemical Oxygen Demanc 62 60 76 60 68 15 13 14
hloride 22 18 17 19 18 17 11 15
'ardness, total (as CACO 3) 176 176 176 176 176 184 332 312,

THexane Sol. Lio terials 9 3 3 1 4 1 1 2
1 Nitrate (as N) 3.2 2.2 2.4 2.2 2.3 1.9 0.7 1.2
Elitrogen, TK:I (as N) <0.02 <0.02 <0.02 <0.20 <0.20 <0.20 <0.02 ' <0.02
@ rthognospnhte, sol. (a3 P) 0.12 0.09 0.13 0.09 0.09 0.07 0.101 0.05
J._ Phosphate, total (as P) 0.68 0.65 1.13 0.87 1.13 0.20 0.07 0.12

ulfate 89 88 88 88 88 91 108 109
'J1 Dissolved Solids 322 308 304 290 304 326 350 448i

oual Suscended Solids 1,230 1,300 1,250 1,230 1,39C 61 20 24
i Sotal Sofids 1,610 1,666 1,652 1,612 1,773 426 396 5 0 5'''-

E otal Coliforms (Col /100 ml) 49,000 54,000 61,000 72,000 55,00C -23,000 13,000 12,903

| | Fecal Califorms (Col /100 mi) 6,600 7,8001 7,1~00 7,300 6,60C 380 40 10
i Murbidit1- (JTu) 610 450 700 1,000 620 120 25 6*

R emperature, C 19 19 19.5 19 19 19 16 17
TBpecific Conductance (uchos/cm) 400 395 395 395 400 450 550 565

f issolved Oxrne". 4.5 4.7 4.3 4.s 4.7 4.50 6.6 3. L
|

- --

7 a 7_a 7_? 7.4 7.3 6.5 6.4 6.8 _
' &I1ETALS

| Mrsenic <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004
:admium <0.001 <0.001 <0.001 <0.001 (0.001 <0.001 <0.001 <0.001

W alcium 30.0 16.0 18.0 11.3 13 | 51 103 74
1 Chromium, tota 1 <0.02 <0.02 < 0. 02 - <0.02 <0.02 (<0.02 <0.02 <0.02

coper <0.02 <0.02 <0.02 <0.02 <0.02 j<0.02 <0.02 <0.02
1, total 12.24 5.22 8.68 5.16 4.62 2.88 0.12 0.28

ead <0.001 0.003 0.005 < 0.001 0.007' <0.001 <0.0011 0.001
$*aanesium 12.88 14.36 | 12.64 | 13.6 14.28 14.8 33.00 24.24

1ercury (ug/1) 1.0 0.6 1.0 0.8 0.4 [ 0.4 _ 0.4 0.4
,_] Selenium <0.005 <0.005 <0.005 <0.005 <0.005'|<0.005, WO.0051<0.005!

| aleodium 35.0 31.0 33.5 29.0 31.5 53.5 " T3.0 ~ 12.0
inc 0.13 <0.01 0.09 0.12 0.12 <0.01 <0.01 <0.01

[EstimatedFlow
'

im'e of D,ay 12:45 12:15 12:35 11:55 12:05 0925 0950 1005

'

OTE"- (a) All units in mg/l unless otherwise indicated.

*
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*
.

WATER QUALITY FROM MISSOURI RIVER BARGE SLIP FACILITY ,'
, REF. CONSTRUCTION WATER QUALITY f40NITORING CALLAWAY PLANT 1976-1980.
;

Station-

Parameter (3) A-1 D-2 B-1 C-2 C-1 F-1 F-2 G-1 G-2

Alkalinity (as CACO ) 154 154 153 201 152 -- -- -- --

3

Hardness, total (as CACO 3) 236 236 236 272 236 -- -- -- --

llexane Soluble Materials c; 7 4 5 9 16 4 6 7
Total Suspended Solids 562 504 568 498 582 562 558 434 436

| Total Solids 70 35 80 5 90 105 65 15 10

Turbidity (JTU) 62 43 17 38 17 26 24 7 19
Temperature ( C) 15 15 15 15 15 13.5 13.5 12.9 12.91

Specific Conductance
(nmhos/cm) 595 600 595 600 600 560 560 350 550

? pli 7_a 7_1 7_4 7.6 7.5 6.8 6.9 7.0 7.1
8 Dissolved Oxygen

; 9.3 9.2 9.2 9.9 9.2 5.8 5.9 6.8 6.8

Magnesium 21.1 20.0 19 24.6 23.5 36.3 34.3 29.5 30.9
Calcium 104 90 85 104 83 162 158 132 13b
Tirac 1.530 1.505 1.515 1.440 l.445 1,120 1.,110 1,205 1,208'

Air Temperature (*C) 17 17 17 17 17 18.5 18.5 15.5 15.5
'

,

BOD
2 2 5 4e- -- -- -- - - -

Discharge (CFS) 65,000 NA 65,000 NA G5,000 .1 .1 NP NF

(a) All parameters measured in mg/l unless otherwise indicated.OTE:;

NA - Not Available,
.

NF - No Significant Flow,
'

,
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TABLE 1

WATER QUALITY FROM MISSOURI RIVER BARGE SLIP FACILITY
November 28, 1978

REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT 1976-1980

Station-
.

IParameter ") A-l D-2 B-1 C-2 C-1 F-1 P-2 G-1 G-2

Alkalinity (as CACO ) 150 156 145 150 145 180 180 143 1453

iia rd ne s s , total (as CACO 3) 224 232 216 232 ,212 24R 244 192 1A8
licxane Soluble Materials 20 17 16 6 6 5 6 <1 <1
Total Suspended Solids 121 169 186 120 200 11 11 14 17
Total Solids 564 622 592 535 620 321 324 291 283

185 .195 235 185 120 94 132 137 137Turbidity (JTU)
Temperature ( C) 4 4 4 3.8 4 4 4 4 4,

Specific Conductance
390 397 368 365 370 275 275 230 230(nmhos/cm)

c> pli 7.6 7.5 7.5 7.4 7.4 7.4 7.5 7.0 7.0
g Dissolved Oxygen 8.8 8.8 8.8 8.7 8.7 7.9 7.9 7.6 7.7

~

18.5 18.9 16.4 17.3 17.5 21.8 21.2 18.0 16.9g. tag ne sium
Calcium 61 59 58 57 58 65 64 53 49
Time 1150 1137 11.45 1110 1125 0840 0835 0900 0900

'

Air Temperature (*C) 5.5 5.5 5.5 5. S s 5.5 ~5.5 5.5 5.5 5.5
BOD -- -- -- -- -- 1 1 1 1

Discharge (CFS) 107,000 NA 107,000 NA 107,000 3 3 14.5 14.5

NOTE. (a)3yy. parameters measured in mg/l unless otherwise indicated.!

.
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TABLE 1- .ke .
WATER DUALITY DATA PROM MISSOURI RIVER. I,0CAN AND MUD CRL'.KS

REF CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANI 1976-1980-Decemb2r 14, h 78 -

Missouri River Logan and Mud Creeks e,
,

Non Metals A-1 D-1 n-2 C-1 C-2 D E-1 1. E-2 P-1 P-2 G-1 G-2
_

( Alkalinity -

) 321 260 244(as CaC0 l 174 172 252 171 319i

Ammonia 1 1 1 1 1.7 1 1 1

Biochemical Oxygen
Damand s 2 1 3 3 3 2 1 4 2 2 '2 2,

Chemical Oxygen
Demand 15 19 9 17 7 1 4 13

Chloride 1 2 3 2 1 2 1 2
_ _ _ _

Hardness, total
. (as CACO ) 257 230 201 230 350 368 293 297i

licxane Sol.
Hatcrials 11 9.0 13.2 11.7 11.9 9.7 4.6 6.9 3.6 16.7 12.3 8. ~g

Nitrate 0.9 0.9 0.6 0.8 0.4 0.5 0.4 1.3

Nitrogen, TKN 1.2 l 1 1 1 1 'l - 1 1
--

Orthophosphate,
Sol. (as P) 0.05 0.07 0.04 0.06 0.01 0.01 0.01 0.04.

-Phosphate, total
(as P) 0.03 0.01 0.02 0.01 0.01 0.01 0.01 0.04

Sulfate 157 152 118 148 38 39 .11 17 |

Total Dissolved / M
,

Solids 434 434 444 430 384 416 316 338 ''

Total Sus. Sol. 370 - 100 52 86 182 9 5 17 13 21 10 1.
~~

Total Solids 842 554 496 502 558 396 314 346 340 392 1 396 40t
rTotal Coliforms

(Col /100 ml) 2,600 4,800 1 4,600 1 2 5 3,900
_

C Fecal Coliforms
(Col /100 ml) 1,070 1,210 1 330 1 2 3 480

Turbidity (JTU) 31 3 81 11 34 22 7 7 14

Temperature, 'C 3 2 5 2 4 2 5 3 5 5 2 g
Specific Conduc-

'

tance (pmhos/cm) 365 350 430 340 340 355 285 290 300 310 370 310

Dissolved Oxygan 10.1 9.8 9.4 9.8 6.6 | 8.7 9.4 9.6 9.2 8.8 8.4 9.'.

pH 6.9 6.9 6.9
'

6.9 7. 2 | 7.4 6.8 6.9 6.9 6.9 6.9 6.'.

Metals

Arsenic 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Cadmium 0.01 . 0.01 0.01 0.01 0.01 0.01| 0.01 0.01

Calcium 65 . 67 86 70 102 105 83 82 a3 85 103 g 9)- . -
_

Chromium, tota 1 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Copper 0,01 . 0.01 0.01 0,01 0.01 0.01| 0.01 0.01 3
Iron, total 1.10 1.27 0.46 1.53 1.38 0.52| 0.44 0.63 |

|
'

Lead 0.001 0.001 0.001 0.001 0.001 0.001| 0.001 0.001

Magnesium 22.7 22.1 30.7 22.7 37.4 39.] 35.3 37.5 36.2 37.4 40.0| 37.

Mercury 0.7 0.2 0.2 0.2| 0.2 } 0.2 0.2 0.2

Selenium 0.004 0.004 0.004 0.004 , 0.C04 | 0.00q 0.004 0.004 |

MSodium 59 - 62 45 55 19 | Iq 67 14- |

2inc 0.01 0.01 0.01 0.04 0.02| 0.03 0.05 0.02. .
i

Discharge (cfs) 53,800 5 3,80c - 53,800 1 -

| - |
- -

/ Time of DJ7 1:30 1:45 1:20 1:15 1:30 10:15 9:00 8:50 9:20 9:25 9:55 9:45

k -

.
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TABLE 1 .

WATER QUALITY FROM MISSOURI RIVER DARGE SLIP FACILITY ,'
January 30, 1979

REF. CONSTRUCTION WATER QUALITY MONT0 RING CALLAWAY PLANT 1976-1980

Station-

IParameter "I A--l D-2 B-1 C-2 C-1 F-1 F-2 G-1 G-2
'

Alkalinity (as CACO 3) ~ ~ ~ ~

Ilardness, total (as CACO 3) 284 264 292 244 286 - - - -

llexane Solu 1To Materials 2 2 3 1 <1 <1 1 4 12Total Suspended Solids 15.5 772 13 46.5 24 4.5 4.5 4.5 15
Total Solids 578 933 581 336 578 330 335 320 335
Turbidity (JTU) 6.5 .,460 5 11 7 14 3 11 9
Temperature (*C) 0*C -1 0 0 0 0

~

0 0 0
St inc nductance 280 210 360 255 340 272 253 240 240

p pil 7.5 7.7 7.6 7.6 7.6 6.9 '1.1 6.8 6.4*

g Dissolved Oxygen 9.1 9.8 8.8 9.5 9.0 10.1 14.2 9.4 10.0
Magnesium 23.6 31.7 25.8 29.2 24.5 30.1 30.1 26.5 27.5
Calcium 90.6 69.3 93.6 65.3 95 80.6 80.6 90.7 85.0
Time 16 30 1500 1530 1430 5.1400 1050 1040 0930 0940

,
Air Temperature (*C) -2 -2 -2 -2 + -2 2 -2 -2 -2-

' BOD - - - - - 2 2 2 2
Discharge (CFS) 33,800 33,800 33,800

i NOTE- (a)All parameters measured in mg/l unless otherwise indicated.*
,
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WATER' QUALITY DATA FROM MISSOURI RIVER, LOGAN AND MUD CELEEKS*
,,

khM0 bQ
WMarch 28,1979

Y 980. -.

.* Missouri River Locan and Mud Creeks
Non Metals A-1 B-1 B-2 C-1 C-2 D E-1 E-2 P-1 ' P-2 | G-1 C-2

s Alkalinity 135 153 135 135 133 loe 166 112
(as CACO )3

Am:nonia <.5 <.5. <.5 <.5 <.5 <.5 <.5 <.5
'

Biochemical Oxygen 3e 10 8 9 9 2 0 0Demand s -

Chemical Oxygen 149 432 125 108 108 35 8 24
. Demand

Chloride 17 20 16 15 16 19 13 1s
Hardness, total

220 184 17 ' 160 168 124 188 125(as CACO )3

Ucxane Sol. e 13 10 4 12 6 15 15Hatcrials m
Nitrate 5.5 4.8 5.0 4.9 4.8 3.9 4.1 2.7

-

Nitrogen, TEN 5.7 5.7 6.6 6.6 : 6.0 1.3 1.3 1.3

Orthophosphate' O.07 0.C6 0.C6 0.06 0.06 0.04 <0.01 0.01Sol. (as P)
-P p te, total

0.52 0.63 0.66 0.57 0.02 0.01 0.03 <0.01

Sulfate 57 59 56 53 55 52 35 32

Total Dissolved
24E 144 56 232 274 292 198 196 -

Solids

Total Sus. Sol. 2,604 2.324 3.240I 2.340 2,062 19 29 22 10 M
Total Solids 3,c6e 2.b4 3.512 2.41c 2.126 428 266 216 202 g
Total Coliforms 130 3,100 2,500 12C 2,500 500 100 45(Col /100 ml)

C
Fecal Coliforms

<10C 800 2,500 4C 530 17C 10 43(Col /100 ml)
Turbidity (JTU) 1,500, 1,000 1,000 70C 900 260 15 62 78 125

hTemperature, *C 5 5 5 5 6 8 12 8 8

Specific Conduc- 200 200 200 20C 205 200 220 140 160
tance (pmhos/cm) .

g|Dissolved Oxygen 9.2, 9.8 8.7 9.5 7.3 7.5 8.4 <.5 6.9

7.5 7.3 7.1| 6.9 6.8 7.5 | |pli 7.4 7.5 7.5i

,
Metals |

, Arsenic 0.007 0.014 0.008 0.005 0.007<0.002 <0.002 <0.002

Cadmium 0.003 0.004 c.ui6' <0.co' <0.001 0.004 0.004 0.003 E
Calcium 34.5 36.2 32.1 32.2 31.1 33.0 60.8 41.0

_.

Chromium, total 0.09 0.02 0.01 C.01 0.02 <0.01 <0.01 <0,01

0.0 *]
0.04' O.01 <0.01 <0.01Copper 0.04 0.05 0.03

Iron, total 21.5 23.8 27.0 24.} 23.3 15.5 0.5 -

1.3

0.04%
0.027 '.001 1<.001Lead 0.067 0.367 0.045 0.C01 <

Magnesium 14.5 U.3 15.4 14.1 14.5 10.3 17.2 . 12.1 W
Mercury M .6 .5 .75 .7 .5 .55 .4

Scienium <.005 <004 c.004 <.004 <.C04 c.c04 5.004 <.004 |.

_|Sodium *1% 19 21 19 19: le 4 1 W
|

. Zinc 0.cj 0.cs 0.11 .003 .005 <0.01 <0.01 <0.01

Discharae (cfs) 252.000 252,c00 -

25 2.00d - - - -

/ Time of Day 142c 1440 1500 14Cc 1410 9:30 9:40 1000 15 5 |

*\
. L

NOTE: (a)All parameters measured in mg/l unless otherwise indicated.
. . ,
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TABLE 1'

WATER QUALITY FROM MISSOURI RIVER BARGE SLIP FACILITY
j APRIL 19, 1979

REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT 1976-1980.
,

Station
Parameter t''J A-1 B-2 B-1 C-2 C-1 F-1 F-2 G-1 G-2

,

;

Alkalinity (as CACO ) 169 169 169 169 1693
Hardness, Total (as CACO ) 288 262 277 258 26334

! Hexane Soluble Materials <1 3 2 <1 <1
| Total Suspended Solids 434 418 356 318 320 41 10 15 16

Total Solids 769 716 775 728 737 343 273 256 253'

Turbidity (JTU) 188 240 160 300 296 80 13 36 28'

Temperature (*C) 11 11 11 11 11
Specific Conductance ( mhos/cm) 390 325 325 320 320 370 350 290 290'

| p pH 7.4 7.5 7.5 7.7 7.5 7.0 7.0 7 7
Dissolved Oxygen 8.0 9.1 9.5 8.6 9.3 7.2 7.4 8.2 8.2m,

I* Magnesium 19.1 17.6 18.3 18.4 17.8

i Calcium 84.0 75.8 80.7 72.9 75.8
'

' Time 10:35 10:50 10:45 .11:30 11:00 9:45 9:40 9:20 9:20
i Air Temperature (*C) 12.5 12.5 12.5 '12 . 0 - 12.5 12 12 12 12

BOD 'N 2 ND 2 2
Discharge 138,000 138,000 138,000 14 14 CFS 17 CFS 17 CFS

(a)Aj.1parametersmeasuredinmg/lunlessotherwiseindicated.NOTE:

.
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TABLE 1

AATER QUALITY FROM MISSOURI RIVER DARGE SLIP FACILITY
. MAY 30, 1979

*

REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT 1976-1980
'

-

_

Station' *.
.I8)Parameter A-1 D-2 D-1 C-2 C-1 P-1 P-2 G-1 G-2

Alkalinity (as caco 3) 180 183 180 193 181
Ila rd ne n n , total (as CACO 3) 221 235 225 228 235llexane SoTii5le Ma terials 2 4 4 4 2

~

| Total Suspended Solids 186 177 201 107 175 39 59 20 16
.

Total Solids, 596 617 648 574 656 356 366 356 372
Turbidity (JTU) 74 48 65 84 _ 90 40 49 5 5Temperature (*C) 21 21 21 21 21 19 19 19 19
b l' " " " "

g r 620 610 610 620 610 485 490 510 510em
pil 7.8 7.9 8.0 7.9 8.0 7.5 7.5 7.2 7.3m

a Dissolved Oxygen 7.6 7.7 7.7 8.1 8.3 1.8 1.8 7.2 6.9
4

i m

11arinen i um
~

18 19 18 20 20,

Calcium 77 87 75 84 * 80, _
'

Time 1100 1120 1105 1115 1110 1005 1000 0950 0945
'

Air Temperature (*C) 20 21 20 21 21 21 21 21 21DOD
3 2 3 3

Discharge (CFS) 90,000 90,000 90,000 2.5 2.5 4.4 4.4 .

NOM . (a)All parameters measured in mg/l unless otherwise indicated.
'

.
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Date: Juno 1979 .

Project. In 1409 *

- TABLE 1
WATER- QUA1.ITY DATA FROM MISSCURI RIVER, LOCAN AND MUD CREEKS

'

REF. CONSTRUCTIONWATEROUhLITY $NITORINGCALLAWAYPLANT 1976-1980.
Mi s sou ri River togan and Mud Crecks

'
Non Metals A-1 f1- 1 ft-2 C-1 iC-2 D E-1 I;-2 F-1 F-2 C-1 C-2
Alkalinity 160 220 193 190 190 370 300 290 - - - -

(as CaCOs)
Ammonia <.5 <.5 e.5 4.5 <.5 4.5 e.5 4.5 - - - -

Biochemical Oxygen
1 4 2 2 1 2 4Demand s

Chemical Oxygen 62 50 50 58 54 20 9 16 - - - -

E
Demand .

Chlorldc 19 a 20 21 21 e 3 5 - - - -

Eardness, total 270 250 270 260 260 360 300 280 - - - -

(as CACO )3

E * 15 6 5Hexane Sol. 18 8 12 6 6 - - - -

Materials

Nitrate 1.9 1.9 1_' 1.9 1.9 0.4 0.6 0.6 - - - -

Nitrogen, TKN 0.G 1.4 2.1 1.1 1.1 c.5 <.5 4.5 - = = =

# 4.01 4.01 0.C2 0.02 4.01 0.02 f.Op 0.07 - - - -

Phosphate, total 0.50 0.80, 0.70 0.20 0.30 0.01' O.30 0.01 - - - -

(as P) *t

Sulfate 144 142 les 156 144 34 20 22 - - - -

*
d 400 440 410 440 440 430 350 330 - - -' -

Total Sus. Sol. 1 ?= 3 I?ie 1??S 1?no 1159 115 40 J3 115 20 40 15
Total Solide 1750 1(40 1643 1AM 1590 545 390 370 494 dia 475 445

'f/ 0 7200 7000 7603 6700 6700 1100 235 1100 - - - -o

7 g 3600 3100 343.3 4200 3200 160 55 45 - - - -

Turbidity (JTU) 770 1330 10cc 750 900 90 31 62 50 20 30 20
Temperature, 'C 23 22.5 Il 22.5 23 17 20 19 18.5 18 22 23

650 650 675 650 675 690 470 a70 600 600 705 705a pr os/c )

Dissolved Oxygen 6.4 6.5 6.5 6.a 6.6 6.1 8.9 5.2 4.9 5.1 7.4 7.4
*

p!! 7.8 7.8 7.3 7.9 7.9 7.5 7.2 7.4 7.6 7.6 7.5 7.5
|

'

Metals

! Arsenic . .006 .W .009 .M .010 <.002 .006 - - - -

1

Cadmium e.001 <. col 4.0ct <.ect 4.001 <.cOI <. col 4.001 - - - -

!

. - Calcium 82 85 e5 43 82 122 100 1C1 - - - -

Chromium, total 4.01 v.01 <.01 <.01 <.01 <.01 <.01 <.01 - - - -

Copper <.01 <.01 c.01 ".01 <.01 <.01 <.01 <.01 - - - -

1ron, totM 0.06 0.33 0.00 0.09 0.07 <0.C1 0.06 0.01 - - - -

.-
Lead .00s .0c6 .00a .003 .o04 002 .C02 .001 - - - -

Magnes 1um 20 23 23 20 2C 31 3S 30 - - - -

Mercury teq/13 .1 ' <.1 "1 <.1 4.1 e.1 0.25 4.1 - - - -
<

.

E
Sciennum <.c03 < 003 .00? l'.003 .c03 <.003 <.003 '.001 - - - - S,..

Sodium 57 60 77 76 78 21 14 4 - - - -

Zinc 0. 3 '. 0.01 0.0 n.14 0.07 0.05p O.05 0. C +~. . . - -

Discharoc (cfs) mi.u sJeuu <t s 3.., J <1 41 <1 s1 t <1 1 <1

E 44 14 14M 1400 14 0 1145 1130 1215 11C0 1100 1030 103GTimo of Day

I . l
~ ~

, .

8
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TABLE 1
'

-

WATER QUALITY.FROM MISSOURI RIVER BARGE SLIP FACILITYI
~ JULY 26, 1979 - -

.
,

REF. CONSTRUCTION WATER OUALITY MONITORING CALLAWAY PLANT 1976-198_0.
. Station

Parameter (a) A-1 D-1 D-2 C-1 C-2 F-1 P-2 G-1 G-2

Alkalinity (as CACO ) 160 157 160 156 1633
~

Ila rd ne s s , total (as CACO 3) 228 224 230 226 229
licxanc Solulale Materials 4.0 4.0 7.0 2.0 4.U

*

,, ,

Total Suspended Solids 327 420 239 278 123 234Wf 37 19 32
Total Solids 731 699 672 694 576 645\"> 511 43 7 436

(b)Turbidity (JTU) 210 160 150 145 100 26 8 10
Temperature (*C) 27 27 28 27 28 27 27 26 25
Specific Conductance

(nmhos/cm) 700 700 700 700 725 775 775 700 700
pil (units ) 7.7 7.7 7.7 7.6 7.5 6.8 6.8 7.5 7.5
Dissolved Oxygen 6.4 6.4 6.7 6.4 6.5 8.8 12.2 6.5 6.1

m '

fla(T nc s i um 22 22 21 22 22
Calcium 8R 80 86 R3 ___ 92 .-

Time (hrs. , 24-hr. clock) 1300 1240 1250 1235- 1225 110s 10sn i n19 inan
Air Temperature (*C)
BOD 12 CD) 3 4 5*

Discharge (CFS) 102,000 102,000 102,00( <1 <1 <1 <1

(a)All parameters measured in mg/l unless otherwise indicated.nom
(b) Algae in samples; no turbidity reading obtainable.
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TABLE 1 gggcg
WATER QUALITY FROM' MISSOURI RIVER BARGE SLIP FACILITY '@ $ y'*

: August 29, 1979 gugg

REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT'1976-1980. E ENS
$ "$$,

Station $$m
Parameter # A-1 B-2 B-1 C-2 C-1 F-1 ' F-2 ~G-1 G-2 ' y'*

00-Alkalinity (as CACO ) 170 170 170 170 1703 - - - -

e a :s
Hardness, total (as CACO 3) 232 228 232 232 228 ]O- - - -

M"Hexane Soluble Materials 10 3 3 5 3 - - - -

Total Suspended Solids 390 40 378 73 267 169 26 78 38

Total Solids 804 827 827 506 786 579 432 431 436
| Turbidity (JTU) 3100 60 1800 100 80 70 14 90 67

Temperature (*C) 24.0 2 5 .~ 0 24.0 24.5 24.0 20.5 20.5* 23.0 18.0

(pmhos/cm) '
kSpecific Conductance 700 725 700 675 700 600 650 625 575

o ~
,

E pH (units) (b) 7.9 7.8 ~7 . 8 7.9 7.9 7.5 7.2 7.6 7.3

Dissolved Oxygen 8.3 8.7 8.2 7.7 7.9 6.7 2.7 6.7 8.7

Magnesium 23.2 21.6 22.0 21.5 '22.0 - - - -

Calcium 78 89 76 84 75 - - - -

Time (hrs, 24 hr clock) 1120 1140 1125 1130 1128 1000 0955 0933 0930
Air Temperature (*C) 23.0 23.0 23.0 23.0 23.0 20 20 20 20
BOD 6 3 4 2- - - - -

Discharge (cfs) '57,500 57,000 57,.000 <1 <1 <1 <1- -

"}All parameters measured in mg/l unless otherwise indicated.* NOTES:

(b)pH measured in laboratory because field unit was inoperable. '

.

J
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a* CLBLE 1e

~WhTER QUALI*;T DATA FROM MISSOURI Rn*ER, LCCAN AND MUD CRE12S s
\ Date septee.ber 26, 197*

REF. CONSTRUCTION WATER OUALITY MONITORING CALLAWAI PLANT 197(i 1980
Missouri River Stations I togan and Mud Creek Stations .

Non Metals A-1 3-1 D-2 C-1 C-2 I D l E-1 E-2 F-1 F-2 C-1 C-2"

Alkalinity 183 185 187 183 19 1 359 286 401
(as caCOs)

Amonia <0.5 <c.$ <0.5 <0.5 <0.5 || <0.5 50.5 <0.5

Biochemical Oxygen ,g 3 ,g ,g ,g 3 3 3
Demand

Chemical Oxygen 14 16 12 14 18 29 25 40
Demand

Chlorida 24 22 23 23 23 5 13 5

#" 8 264 256 264 256 260 368 292 388**

,

ane Sd . 1 7 6 4 6 12 12 5
Materials -.

-

Nitrate (as N) 1.4 1.4 0.9 1.2 0.9 | <0.1 <0.1 <0.1
' Nitrogen, TEN (as N: 1.6 1.2 1.8 1.2 1.4 | 2.7 3.3 4.4

|0.05
***,E'

' E 0.02 0.020.14 0.14 0.14 0.16 0.12p,

''
,

,E O.18 0.21 0.12 0.20 0.14 0.22 0.06 0.31

Sulfate 173 173 174 174 174 || J0- ' J8 9 ,*

505 490 506 491 493 I425 362 429
f

Total Sus. Sol. 174 114 42 125 50 1 71 n 175 145 79 20 61 74

Total Folids 623 653 543 652 547 i 527 541 632 509 443 335 472

2900 2900 9600 2700 17,100 1020 290 1200
o

250 340 360 320 630 1400 2900 2700
0

' Turbidity (JTU) 60 57 24 57 49 | 62 72 114 49 18 52 18

( Temperature, <C 21.5 21.5 22.0 20.0 20.0 1 17.0 ' 16.5 16.0 16.5 16.5 17.5 16.5

680 680 690 680 700 620 540 640 640 640 540 550
. 23

| _

8.8 8.3 | 8.7 5.7 7.3 10.5 3.1 8.5 9.7Dissolved Oxygen 7.7 8.0 8.6

pH (units) 7.8 7.9 8.0 | 7.8 8.0 1 7.6 7.4 7.2 7.5 7.2 7.7 7.5

|4.CO2
Metals

62 <0.002
*

-.002 <0.002 ro.002 <0.002 4.002
Arsenic g

Cadnium <0.C05 <0.005 ' 0.C0( <0.005 <0.005 !<0.005 <0.001 <0.005

Calcium 100 96 87 93 97 | 141 | 100 100
*

<0.01 || <0.01| <0.01 <c.01
*

Chromium, total <0.01 <0.01 <0.01 <0.01

<0.01 | 0.01| <0;01
| Copper <0.01 <0.01 <0.01 <0.01 <0.01

Iron, total 2.62 1.74 2.22 1.36 1.74 $ . 72j 2.12| 5.00'

*14ad 0.003 0.002 0.002 0.002 0.005 h 0.003| 0.002 0.003 ,

*

Magneslun 23.3 21.3 23.5 24.3 22.8 |t 29 6{ 34.C 33.4

. Mercury (99/1) <0.02 <0.C2 <0.02 0.04 0.05 |j 0.04' <0.02 <0.021

Selen1ua <0.002 <1.002 <0.CO2 <0.CO2 <0.002 |MO.0021<0.002-|<0.002i u =

Sodium 54 52 46 57 | 52 || 13 i 16 8

I1nC 0.02 0.02 0.02 0.02| 0.02 || 0.01 | 0.01 0.02

|i | <t 11 0 0 0 0 0Discharge (cf3) | 5 3, sm c t ,po 0
' 33, xm l 0 0

(24 hour *

I
*

.

Clock) 1250 1230 1240 1205 1220 0950 1035 1050 1025 1020 1010 1005*

.

.
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I | . . .
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.
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TABLE 1 .
,

' .

WATER QUALITY FROM MISSOURI RIVER BARGE SLIP FACILITY ,-.
-

Date October 28, 1979 - -

.

*

REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT 1976-1980: -

! ogan and Mud.Creen statio.is*

/ Missouri River Sthtions L .

Parameter ") A--l B-1 D-2 C- lI C F-1 F ,2 G-1 G-2.-2',
. . .

172 170 170 169 172 * *

Alkalinity (as CACO ) .

3

iia rd ne s s , total (as CACO 3) 268 244 256 256 252 .'.
*

licxane Soluble Materials <1 4. 8 <1 7.R ?.6 *

Total Suspended Solids 241 223 40 224 58 132 1.81 '34 19 -

**Total Solids 819 793 597 786 614 '588 607 419 449 - .

* '

~ Turbidity lJTU) 127 79 60 75 75 90 75 27 32 ,..

Temperature ( C) 13 13 13 13 13 8 '8 10 10
.

. Specific Conductanceo
E (umhos/cm) 550 550 500 550 600 420 .430 465 465

.

~
pil (units) 7.5 7.5 7.8 7.6- 7.7 7.0 7.0 6R 6_R

*Dissolved Oxygen 8.7 8.6 7.9 8.5 7.2 2.3 2.3 3.2 3.2 .

22 22 21 22 23 *

Magne.sium
83 _

.Calcium 81 76 79 78 - -

.

Time (24 hour clock) 1100 1140 1050 1030N 1015 0925 0499 0900 *

'

Air Temperature ( * C) - in in 1 bs 10 R R in i-

BOD 10' 8 5 5
,

.

Discharge (cfs) 57,500 57,500 0
'57,500 0 0 0 <1 <1-

" * " All parameters measured in mg/i unless otherwise indicated.- .

.
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| TABLE 1 -

,

'

wad'ER QUALITY FROM MISSOURI RIVER BARGE SLIP FACILITY . ..

Date November 29, 1979
1409 REF. CONSTRUCTION WATER QUALITY MONITORING CALLAWAY PLANT 1976-1980.

. .

/ Missouri River Stations Logan and Mud Creek Stations

Parameter (a) A41 B-l' B-2 C-1 C-2 F-1 F-2 G-1 G-2 , .

68 168 166 16~ 8 168 .

Alkalinity (as CACO )
,

3 *

| Ila rdne ss , total (as CACO 3) 248 256 252 250 252 ,

llexane Soluble Materials <S 7 <5 6 <5
63Total Suspended Solids 308 107 286 298 .124 11 14 18 - -

Total Solids 978 632 822 812 662 534 550 '394 480

560 300 500 340 440 48 * 80 22 44
i Turbidity (JTU)

Temperature ( C) 4 4 2.5 4 4 2 2 2.5 2.5 .

.

Specific Conductance'

440 465 420 460 400 475- 49.0 465 470
(umhos/cm)

pil (units) 8.2 7.8 8.1 8.2 8.2 8.0 8.0 7.5 7.5
'

g
Dissolved Oxygen 10.9 9.4 10.7 10.8 11.2 9.2 '9.2 9.1 9.4

*

Magnesium 27 25 29 .26 29 .

60Calcium 59 65 61 58 -

Time (24 hour clock) 1230 1410 1310 1320 1345 1020 1015 0935 0930

Air Temperature ( C)
'

'

*

<5 <5 <5 <5DOD

Discharge (cfs) 72,500 0 72,500 <1 <1 <1 <1 <l <1

*

NO m (a)All parameters measured in mg/l unless otherwise indicated.
*

.

. ,

. NI *

, ,

-

,

. .

: -

.

* O

a

. .,
.



e

*

TABLE 1.

WATER QUALITY DATA FROM MISSOURI RIVER, LOCAN AND MUD CREEKS
Dat;e .

RFF C0tSTRf!CTION WATER OU'ALITY MONITORING CALLAWAY PLANT 1976-1980.
Missouri River Stations' Logan and Mud Creek Stations

Non Metals A-1 D-1 B-2 C-1 C-2 D E-1 E-2 F-1 P-2 C-1 C-2

E ^1f,"
3

194 188 194 188 192 343 323 246

Ammonia <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
8 "# U*Y9

0 0 0 1 0 3 0 0
Chemical Oxygen

Demand 19 19 14 12 19 28.8 20 1
Chloride 22 22 24 21 21 4 8 14

otal8'

"[,s 280 272 280 268 276 356 .352 364

"y*|*i[[f* 9 <5 <5 <5 <5 <5 <5 <5

Nitrate (as N) 1.2 1.3 1.? 1.2 1.3 <.01 < 01 <.01
~

.

Nitrogen, TEN (as N: .l.2 3.0 1.2 1.2 0.6 1 1.8 1.2 1.8
U

$'E O.20 0.15 0.16 0.17 0.17 0.11 0.05 0.04
'

3

E
'

O.62 0.34 0.22 0.30 0.25 0.34 0.22 <0.01
Sulfate 134 148 14 F; 147 1 157||/ II 25 80

"

Total Dissolved '
Solids 494 514 526 522 536 400 378 418'

| E,.
Total solids 70F 739 56A 620 61E l 404 452 ' 446

Total sus. sol. 171 128 81 145 150 l 10 86 49
' t=

Total Coliforms,

(co1/100 ml) 17,00C 12,50C 380C 3000 11,800 90 90 160
'

Feca.'. Coliforms . .

3,600 4,5002,900 2,900 <10 30 120(col / loo ml) 3,700
.

,

Turbidity (JTU) 29 43 11 29 31 3 7 <3
. Temperature, 'c 0.5 0.5 1 0.5 1 - 1 1

$$h$2)
'

600 600 600 600 600 440 440 .460
*

e

Dissolved Oxygen 12.2| 12.2 11.0 12.2 11.5 | 7.1 10.9 11.1
pH (units) 7. 3| 7.3 7.1 7.5 7.3J 7.3 7.3 7.3

_

Metals

Arsenic <.004 <.004 <.004 <,004 <.004 :.004<.004 c.004
"

ca.dmiu* <.01 <.01 <.01 < 01 <.01 |<.01 <.01 <.01.

calcium 97 100 107 102 961 153 139 128
Chromium, total < 02 < 02 <.02 <.02 <.02|<.02 <.02 <.02. .

' ' copper <.01 <.01 < 01 < -01 <.Ol l<.01 <.01 <.01. .

Iron, total 2.20 2.31 0.60 2.37 2.4410.ld 0.84 0.14
_

Lead <.002<.002 <.002<.002 < . 00 2|h . 0 02|< . 00 2<.002
Magnesium 27 27 27 26 26|| 4C 51 53

_

Mercury (ug/1) <.1 .24 <.1 .23L .271 .10 .11 ;35-
-

E ~ Sodium 50 53 52 55 59|| 4 8 7

selenium < 00E <.005 <.005<.005 <.005k . 00 9< . 005 <.005.

Einc < 01) <.01 <.01 <.01 < . OllI < . 01) < . 01 <.01.

E Discharge (cfs) 59,00 cts 9,000 59.000 || |
h rTime of Day ( 1040 1050 lllC 1130

1140|0845
0900 '0930c

"

,
. . . -

9

'
~ '
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TABLE 1

~ WATER QUALITY DATA FROM MISSOURI RIVER, LOGAN AND MUD CREEKS
Date Mrch 20, 1980*

REF. CONSTRUCTION WATER OVAlfTY~ MONITORING T LLAWAY PLANT 1976-1980.
Missouri River Stations' Logan and Mud Creek Stations

Non Metals _ A-1 B-1 B-2 C-1 C-2 D E-1 E-2 F-1 F-2 G-1 C-2 |

' c"co ) 134 135' 135 135 138 143 180 180
s

.

Ammonia - <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 |

"f|N* 9" 3 3 3 2 -2 <2 <2 <2
n

F
chemical Oxygen

Demand 67 67 71 60 44 11 5 7 |

chloride 15 17 18 13 5 9 6 8

Hardness, total
(as caco ) 140 140 150 140 130 250 330 340

n

"$I'terias 8 2 2 1 1 2 2 1* ' .

Nitrate (as N) 1.66 1.66 1.70 1.39 1.55 1.19 0.65 2.05 T-
Nitrogen, TKN(as N: <5 <5 <5 <5 1.2 1.7 1.1 6.4 L
O'',[EI'$'3Ph***' O.84 0.63 0.74 0.51 0.83 0.41 0.28 0.30 ,-f

f' O.86 0.90' O.70 1.0 1.0 0.70 0.30 0.40' o .

- s

85 81 95 78 80 40 56 54 E' Sultate
.

1Total Dissolved {Solids 600 500 570 510 280 280 310 280 .

( Total sus. sol. 890 840 830 780 460 30 10 50*

Total solids 1490 1340 1400 1290 740 310 320 330 p

i ]co /No $ 3500 6100 3200 4400 6400 2400 240 240
M

Fecal Coliforms
(co1/lco mi) 1240 1010 980 1020 610 15 15 30 p

Turbidity (JTU) 600 372 544 544 312 35 <5 <5 1_
Temperature, 'c 6 6 7 6 7 10 8 7-

T
,

O i a m To"s m.=> 33o 33o 36o 33o 32o 2sc 3os 3os-

Dissolved oxygen 11.3 11.3 11.2 11.5 11.5 12.2 11.8 11.5

pH (units) 7.5 7.4 7.4 7.5 7.4 7.8 7.8 7.6 g
Metals

0.009 .008 .008 .006 .003 <. 0010'.001<.001 .

. ~

Arsenic.,

Cadmium <.005<:.005 <. 005 :.005 <. 005 <. 00 5 <. 0 05 <. 00 5 g
calcium 15.93 18.12 18.34 14. 9| 16.6163.6385.06189. 45

-

|

Chromium. total < 05 <.05 <.05 <.05 < . 04 <.0 5, < . 04 < . 0 5 .g
Gopper 0.03 0.02 0.'03 0.0- <0.02h.0d<0.02k0.02 5

.

Iron, total 15.80 14.28 14. 5C 16.32 8.7S l .14' O. 22 0.72 - |

Lead 025 .030 .029 .026 . 009 k. 001| <. 001 <. 001
~ g.

Magnesium 1R.30 18.10 18.40 17.9 18.65 b2.1528.00 27.95 - g
Mercury (ug/1) <o,1 <o,1 <o,1 < o ,1 < o ,1 jc o ,1 | < o ,1 <o.1 j

selentum d) . 0C 2 :0'. 002 <0.002 <0.002k0.002LO.002 <06003<3.002 g
Sodium 36.7 35.7 39.1 40.3| 27.9 | 6.8 | 7.0 8.5 il

.

2ine .022 .067 .024 .027} .066 |% 004 <.005 < 005 |

Discharge (cts: $3,300p3,30C <1 33,30Q <1 i<1.5 <1 1 g
'

,

fDayTto , 1040 1045 1130 1100 1120 0915 0940 0955urTime
_

,

- . . ,'
,

.'' '- * _- . ,
_,

~ - G-64
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APPENDIX A-3

I DATA SUMMARY FOR UNDERSTORY VEGETATION" OF SAMPLING STATION PR-1,
CALLAWAY PLANT SITE, CALLAWAY COUNTY, MISSOURI, FALL 1974

(based on sixteen 6.25-milacre plots)

i

Scientific Name Relative # " #E ""
b d

j Common Name Frequency Frequency (%) Density Density (%) Value

j Diospyros virginiana L.

! persimmon 3.0 23.0 21.0 41.2 64.2
|

Symphoricarpos sp. Duham.4

'
snowberry 1.0 7.7 15.0 29.4 37.1

| Rosa carolina L.
pasture rose 2.0 15.4 7.0 13.8 29.2

Fraxinus americana L.
white ash 1.0 7.7 2.0 3.9 11.6

} = Crataegus sp. L.

b hawthorn 1.0 7.7 1.0 2.0 9.7j
I

Quercus velutina Lam.
black oak 1.0 7.7 1.0 2.0 9.7h.

' Quercus stellata Wang. -

j post oak 1.0 7.7 1.0 2.0 9.7

Carya sp. Nutt.'

hickory 1.0 7.7 1.0 2.0 9.7

Ulmus rubra Muhl.'

slippery elm 1.0 7.7 1.0 2.0 9.7

Rubus flagellaris Willd.
dewberry 1.0 7.7 '. 1.0 2.0 9.7s

TOTAL 13.0 100.0 51.0 100.3 200.3

. Sheet 1
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APPENDIX A-3 (continued).

I

| Trees and/or shrubs per quadrat 3.2=

Trees and/or shrubs per acre = 518.4
:

a
Tree or shrub species less than 2.0 inches diameter at breast height.

|

Number of subplots a species occurs.i
4

#
Frequency of a species occurrenc

x 100
| Cumulative frequency of all species
' d'

Cumulative number of a species within subplots sampled.

' Density of a species occurrence
,

00I Cumulative density of all species1

I w
! f

Summation of relative frequency + relative density. |
'

) g.

)

|
1

l
i

i

l

! -

.

1
1
1
|
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APPENDIX A-6

DATA SUMMARY FOR UNDERSTORY VEGETATION" OF SAMPLING STATION PR-2,
CALLAWAY PLANT SITE, CALLAWAY COUNTY, MISSOURI, FALL 1974

(based on sixteen 6.25-milacre plots)

Scientific tum Relative # Relative" Importance
b d

Common Name Frequency Frequency (%) Density Density (%) Value

Diospyros virginiana L.
persimmon 12.0 52.2 107.0 77.0 129.2

Rubus flagellaris Willd.
dewberry 4.0 17.4 14.0 10.1 '27.5

Fraxinus americana L.
white ash 3.0 13.0 14.0 10.1 23.1

Symphoricarpos sp. Duham,
snowberry 2.0 8.7 2.0 1.4 10.1

* Ulmus rubra Muhl.
i slippery elm 2.0 8.7 2.0 1.4 10.1

TOTAL 23.0 100.0 139.0 100.0 200.0

Trees and/or shrubs per quadrat 8.7 %=

Trees and/or shrubs per acre 1,409.4=

" Tree or shrub less than 2.0 inches diameter at breast height. Cumulative number of a species
within subplots sampled.

b
Number of subplots a species occurs. e

Density of a species occurrenc
x 100

Cumulativa density of all speciesFrequency of a species occurrene - x 100
Cumulative frequency of all species g

Summation of relative frequency + relative
density
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APPENDIX A-9
.

DATA SUMMARY FOR UNDERSTORY VEGETATION" OF SAMPLING STATION PR-3,
CALLAWAY PLANT SITE, CALLAWAY COUNTY, MISSOURI, FALL 1974

(based on sixteen 6.25-milacre plots)

Scientific Name Relative # Relative Importance'
dCommon Name Frequency Frequency (%) Density Density (%) Value,

!

| Symphoricarpos sp. Duham.

! snowberry 1.0 33.3 4.0 66.7 100.0

| Ulmus rubra Muhl.

|
slippery elm 1.0 33.3 1.0 16.7 50.0

| Gleditsia triacanthos L.

| honey locust 1.0 33.3 1.0 16.7 50.0 -

i
*

TorAL 3.0 99.9 6.0 100.1 200.0

Y Trees and/or shrubs per quadrat 0.4=

C Trees and/or shrubs per acrei
64.8=

|

i
1

" Tree or shrub less than 2.0 inches diameter at breast height b
| b

Numbs of subplots a species occurs.' e

9

f Frequency of a species occurrence
MO

Cumulative frequency of all species

dCumulative number of a species within subplots sampled.
,

| Density of a species occurrence
100

Cumulative density of all species

i Summation of relative frequency + relative density.
/

|

i

.
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APPENDIX A-12

DATA SUMMARY FOR UNDERSTORY VEGETATION" OF SAMPLING STATION PR-4,
CALLAWAY PLANT SITE, CALLAWAY COUNTY, MISSOURI, FALL 1974

(based on sixteen 6.25-milacre plots)
;

.

Relative" ImportanceScientific Nam #b d
Common Name Frequency Frequency (%) Density Density (%) Value

Rubus flagellaris Willd.

i dewberry 2.0 100.0 3.0 100.0 200.0

i

| TOTAL 2.0 100.0 3.0 100.0 200.0

| Trees and/or shrubs per quadrat 0.2=

32.4Trees and/or shrubs per acre =
,

!

?
5 " Tree or shrub less than 2.0 inches diameter at breast height.'

b
Number of subplots a species occurs.

c
Frequency of a species occurrenc

x 100
Cumulative frequency of all species

d
Cumulative number of a species within subplots sampled.

Density of a species occurrenc
x 100

Cumulative density of all species

Summation of relative frequency + relative density.
,

I

i
,

. _ _ _ _ - _ _ _ _ _ _ _ _ _
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APPENDIX A-13
.

TRANSITIONAL SPECIES PREFERRING DISTURBED SITES
(including overstory, understory, and ground layer);

i

Family Forest Sampling Stations Prairie Sampling Stations
Genus & Species F-1 F-2 F-3 P-4 Pr-1 Pr-2 Pr-3 Pr-4

; Aceraceae
I Acer saccharum Marsh x x x x

Acanthaceae
Ruellia humilis Nutt. x x

Anacardiaceae
| Rhus radicans L. x x

Apocynaceae
! Apocynum cannabinum L. x x x x
'

Caprifoliaceae
; Symphoricarpos orbiculatus Moench x x x x x x x

I C Caryophyllaceae

| Cerastium viscosum L. x x x
Dianthus armeria L. x

Celastraceae 'N
,

Celastrus scandens L. x x

; Cistaceae
'

Lechea tenuifolia Michx. x x x

i Compositae
| Achillea millifolium L. x x

Ambrosia artemisifolia L. x4

Ambrosia bidentata Michx. x x x x'-

,

Aster pilosus Willd. x x x x x
*

Aster anomalus Engelm. x x

Bidens aristosa (Michx.) Britt. x

| Cirsium altissimum (L.) Spreng. x x x

I
,

j Sheet 1



-- ..- - - _. _ ___ _-

! APPENDIX A-13 (continued)
i

Family Forest Sampling Stations Prairie Sampling Stations;

j Genus & Species F-1 F-2 F-3 F-4 Pr-1 Pr-2 Pr-3 Pr-4

Erigeron strigosus Muhl. x x x
Erigeron annuus (L.) Pers. x x'
Eupatorium serotinum Michx. x x x x

1 IIelianthus strumosus L. x x x
Lactuca canadensis L. x x x x

; Solidago altissima L. x x x x
Solidago nemoralis Ait. x x
Vernonia baldwinii Torr. x x x
Vernonia missurica Raf. x x x x

| Convolvulaceae

! Convolvulus sepium L. x x x
;

Cruciferae
Barbarea vulgaris R. Br. x

y Cupressaceae,

Juniperus virginiana L. x x x x x

i Cyperaceae '

I
Carex bushii Mack. x x .'.Sx x x x
Carex festucacea Schk. x
Carex gravida Bailey x x x

{ Cyperus ovularis (Michx.) Torr. x
Cyperus strigosus L. x x

Ebenaceae
Diospyros virginiana L. x x x x x x

Euphorbiaceae
Croton capitatus Michx. ,x x x x

'Croton monogynanthus Michx. x x
Crotonopsis elliptica Willd. x x

Sheet 2
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APPENDIX A-13 (contihued)
.

|

Family Forest Sampling Stations Prairie Sampling Stations,

*

Genus & Species F-1 F-2 F-3 F-4 Pr-1 Pr-2 Pr-3 Pr-4

j Gramineae
Agrostis alba L. x x x
Agrostis hyemalis (Walt.) BSP x
Aristida oligantha Michx. x
Dactylis glomerata L. x
Danthonia spicata (L.) Beauv. x
Festuca elatior L. x x x

'

Eragrostis spectabilis (Pursh) Steud. x x
Panicum lanuginosum Ell. & Vars. x x x x x
Paspalum laeve Michx. & Vars. x x
Phleum pratense L. x x x x

j Poa compressa L. x x
| Poa pratensis L. x x x

| Guttiferae2

& Hypericum punctatum Lam. x x x x x- xe1

Juncaeae
i _Juncus tenuis Willd. x x x
'i
' Labiatae *g~

Prunella vulgaris L. x x x x
Pycnanthemum tenuifolium Schrad. x x x x
Teucrium canadense L. x x

Lauraceae

Sassafras albidum (Nutt.) Nees x x

Leguminosae
Amorpha canescens Pursh x

,
| Gleditsia triacanthos L. x x

Lespedeza stipulacea Maxim. x x x x x
i Lespedeza striata (Thunb.)H.&A. x x x x

Lespedeza violacea (L.) Pers. x x x x x
,

i

Sheet 3
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APPENDIX A-13 (continued)

Family Forest Sampling Stations Prairie Sampling Stations
Genus & Species F-1 F-2 F-3 F-4 Pr-1 Pr-2 Pr-3 Pr-4

i

Melilotus alba Desr. x
Trifolium campestre Schreb. x x x
Trifolium pratense L. x x
Trifolium repens L. X X

j Moraceae
Morus rubra L. x x x x x

Oleaceae
Fraxinus americana L. x x x x x

! Plantaginaceae
Plantago virginiana L. x x

Podophyllaceae

| Podophyllum pelt'atum L. x
; i
! ro Polygonaceae
| Rumex acetocella L. x

I Primulaceae .

'

Lysmachia lanceolata Walt. x

Basaceae
Potentilla simplex Michx. x x x x

Prunus americana L. x x x

Prunus serotina L. x x x x
Prunus virginiana L. x x x .

Rosa arkansana Porter x
Rosa carolina L. x x x x x
Rosa setigera Michx. x

.,'
x

'Rubus flagellaris L. x x x x x x

Rubus occidentalis L. x x x
Rubus pensylvanicus Poir. x x x

Sheet 4
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APPENDIX A-13 (continued)| -

1

i
a

Family Forest Sampling Stations Prairie Sampling Stations
j Genus & Species F-1 F-2 F-3 F-4 Pr-1 Pr-2 Pr-3 Pr-4

| Saxifragaceae
I Heuchera sp. x

Solanaceae
.i
' Solanum carolinense L. x x x

Ulmaceae
1 Ulmus rubra Muhl. x x x x x x

Vitaceae
, Parthanocissus quinquefolia (L.)
1

1 Planch x x x x
Vitis aestivalis Michx. x x,

? Vitil cinerea Engelm. x x x x

$ Vitis vulpina L. x x x x

,'

l
-

1

Adapted from D. B. Dunn, 1974 personal communication.;

! 'N

1

1
i

!

i ..

'
| 3

e
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APPENDIX A-14
*

DATA SUMMARY FOR IDENTIFIED SPECIES OF SAMPLING STATIONS,
CALLAWAY PLANT SITE, CALLAWAY COUNTY, MISSOURI,

SPRING, SUMMER, FALL 1974

Ustter designathms: A=gmud cover,. B=underatory, Mverstory-stutifications)

Scientific Name Prairie Sampling Stations Forest Sampling Stations
,

Common Name Pr-1 Pr-2 Pr-3 Pr-4 F-1 F-2 F-3 F-44

i

; Acaly g gracilens Gray
three-seeded mercury A Ai

1

Acer saccharum Marsh
sugar maple B AB BC BC

Achillea millifolium L.
common miltoil A A

I Aesculus glabra Willd.
Ohio buckeye B

Agrimonia roste11ata Wallr.
agrimony A

Agrostis alba L.

j redtop A A A

Agrostis hyemalis (Walt.) BSP.y
.a hair grass A A

!$ Afrostis (Walt.) Tuckerm.
nyuplandgrennans-:.n t A A A

J_.1rostis ag. L.
bent grass A

r,1,rosia artemis tfolia L.
common ragweed A A

7.mbrosia bidentata Michx.'
; ragweed A A A
' Amelanchier arborea (Michx.) Fern.

shadbush ABC ABC AB ABC

Amorpha canescens Pursh.,

lead plant A

! Andronogon virginicus L.
broom sedge A A A

i Anemonella thalictroides (L.) Spach,
rue anemone A A A

,
s

Antennaria neglecta Greene
pussy's toes A

,

Antennaria plantaginifolia (L.) Hook.
pusay's toes A A A

Sheet 1
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APPENDIX A-14 (Continued)

Scientific Name Prairie Sarpling Stations Forest Sampling Stations
.

Common Name Pr-1 Pr-2 Pr-3 Pr-4 F-1 F-2 F-3 F-4

| Apocynum cannabinum L.
Indian hemp Ai

I Aristida oligantha Michx.
prairie three-awn grass A A

| Asclepias hirtella (Pennell) Woods
! milkweed A
I Asclepias purpuresceus L.
' purple milkweed A

Asclepias quadrifolia Jacq.
I milkweed A
|
| Asclepias ys. L.

milkweed A
l Asimina triloba (L.) Dunal.
; pawpaw A
| Asplenium platyneuron (L.) Oakes
| ebony spleenwort A A
} Aster anomalus Engelm,

aster A A

f Aster patens Ait.1

j m spreading aster A A I
i w

Aster pilosus Willd,
white heath aster A A I

Aster sg. L.
aster A A A A A A A A

Aster turbine 11us Lindl. 'N
aster A

Baptisim leucantha T. & G.
white wild indigo A A

Barbarea vulgaris (R.) B.R.
yellow rocket A

Bidens aristosa (Michx.) Britt.
tickseed sunflower A

Botrychium virginianum (L.) Sw.
rattlesnake fern A A A,

Brachyelytrum erectum (Schreb.) Beauv. *
--- A

.

Bromus purgans L.
Canada brome A A

Sheet 2
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APPCGIX A-14 (Continued)

| Scientific Name Prairie Sampling Stations Forest Sampling Stations
J Common Name Pr-1 Pr-2 Pr-3 Pr-4 F-1 F-2 F-3 F-4

Bromus racemosa L.
hairy chess A A

Bromus sg. L.
Brome grass A

Campsis radicans (L.) Seem.
trumpet creeper B

Carex alata Torr. and Gray
--- A

carex albolutescens (Schwein)
--- A A A

Carex artitecta Mack,
t

--- A A
carex bushii Mack.

--- A A A A A A A
Carex cephalophora Muhl.

--- A
carex featucacea Schkuhr.

-- A A A
Carex glaucodea Tuckerm._

7 --- A A A A A A A A

$ Carex gravida Bailey
--- A A

Carex muhlenbergii Schk.
--- A

Carex muhlenbergii Schk. var. australis Olney 'h--- A
Carex rosea Schk.

--- A A A A
Carex g. L.

sedge A A A
Carya ovalis (Wang.) Sarg.

false shagbark A
Carya ovata (Mill.) K. Koch

shagbark hickory AC C AC C

C?rla Js. Nutt.
~' hickory B ~, B B B B

Carya texana Buckl.
black hickory C C C C'

Carya texana Buckl. var. villosa (Sarg.) Little
black hickory A

Sheet 3
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APPENDIX A-14 (Continued)

*
Scientific Name Prairie Sampling Stations Forest Sampling Stations

Common Name Pr-1 Pr-2 Pr-3 Pr-4 F-1 F-2 F-3 F-4

Carya tomentosa Nutt.
mockernut hickory AC C C

Cassia fasciculata Michx.
partridge pea A

Ceanothus americana L.
New Jersey tea A

Celastrus scandens L.
bittersweet AB A A

Celastrus sg. L.
j bittersweet B

Celtis occidentalis L.
hackberry B B

Celtis tenuifolia Nutt. var. smallii (Beadle) Sarg.
dwarT hackberry B,

Cerastium viscosum L.
clammy chickweed A A A

Cercis canadensis L.
redbud A B B;

! I' Cirsium altissimum (L.) Spreng.

]@ tall thistle A

j Comeositae (genus unident.)
--- A

Convolvulus sepium L.
hedge bindweed A

Convolvulus sg. L.
bindweed , s A

Conyza canadensis (L.) Cron.
,

| horse weed A

| Cornus florida L.
flowering dogwood ABC ABC ABC ABC'

Crataeque danielsii Palmer
,

Ahawthorn

Crataegus sg. L.
hawthorn B B B B B

Crataegus uniflora Muench.
hawthorn A e

Croton capitatus Michx.
i hogwort A
i

Croton monanthogynus Michx.
croton A A

crotonopsis elliptica Willd.
rushfoil A A

,

i
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APPENDIX A-14 (Continued)

Scientific Name Prairie Sarpling Stations Forest Sampling Stations
Common Name Pr-1 Pr-2 Pr-3 Pr-4 F-1 F-2 F-3 F-4

Cunila origanoides (L.) Britt.
dittany A A A

Cyanchum laeve (Michx.) Pers,
angle-pod A A

Cyperus esculentus L.
yellow nut grus A

Cyperus ovularis (Michx.) Torr.
hedgehog club rush A A A A

Cyperus strigosus L.
umbrella sedge A A A

Dactylis glomerata L.
orchard grass A

Danthonia spicata (L.) Beauv.
poverty grass A A A A

Daucus carota L.
wild carrot A

Desmodium dillenii Darl.
tick trefoil A A A A

Desmodium glutinosum (Muhl.) Wood
tick trefoil A A A

Desmodium nudiflorum (L.) D.C.
[ tick trefoil A A A A

$ Dianthus armeria L.
deptford pink A

Digitaria ischaemum (Schreb.) Muhl. "g
crab grass A

'

Diodia teres Walt.
rough buttonweed A

Dioscorea villosa L.
yam A A

Diospyros virginiana L.
persimmon B AB A3C B AB

Echinochloa muricata (Beauv.) Fern.
barnyard grass A

Eleocharis compressa Sull.
Spike rush A

,

'*Eleocharis tenuis (Willd.) Schultes
spike rush A

Elymus villosus Muhl.
wild rye A A A

Eragrostis spectablis (Pursh) Steud.
purple love grass A A A
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APPENDIX A-14 (Continued.
Forest Sampling Stations

Scientific Name Pr-1 Pr-2 Pr-3 P.-4_ F-1 F-2 F-3 F-4_Frairie Sampling Stations.

Common Harre
ARaf.Erechtites brieracifolia_ (L.)

fireweed
Erigeron annuus. (L.) Pers. A A

whitetop fleabane
A AErigeron_ sp. L.

fleabane
Ericeron strigosus Muhl. A A A

- T .sy ficabane B A B

Euonymus_ atropurpeus Jacq.
wahoo A

Eupatorium fistulosum Barrett
joe-pye weed

AEupatorium perfoliatum L.
boneset

Eupatorium_serotinum Michx. A
j late boneset A
'

AEuphorbia corollata L.~

flowering spurge
A

f Euphorbia maculata L.
Anodding spurge

N
Euphorbia sp. L.

spurge
A

Festuca arundinacea Schreb. A
kreed fescue g

Festuca elatior_L. A A A A

~ meadow fescue A

Festuca obtusa Biehler
nodding fescue

Frf;* r virginiana Duchesne A
;d trawberry ABC AB AB BC

.

Fraxig*e,ypericana_ L. B B

wa- - h A

Frm 2 u f).*ylvantea Marsh .

9 . A A A A
.

Ctitam cirrieians Michx.~ Edlicorife~ A A A

calium concinnum Torr. & Gray
elegant bedstraw A A

Calium ilosum Ait.
hairy e straw

caura filiformis small. A

Sheet 6---
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APPENDIX A-14 (Continued)
Scientific Name

Common Name Prairie Sampling Stations
Forest Sampling StationsPr-1 Pr-2 Pr-3 Pr-4 F-1 F-2 F-3 F-4Ceum canadense Jacq.

white avens
Gillenia stipulata (Muhl.) Trel. A

Indian physic

Cleditsia triacanthos L. A A
honey locust

A BGramineae (sterile culm)
---

AHelianthus sp. L.
L

sunflower
Helianthus strumosus L. Asuntlower A

Helianthus tuberosa L.
Jerusalem artichoke A

Hellenium flexuosum Raf. Asneezeweed
A

Heuchera hirsuticaulis (Wheelock) Rydb.alum root
Heuchera sp. L.

j alum root A

k Hieraceum gronovii L. A A Am hawkweed

Hypericum punctatum L. A A A
dotted St. Johns-wort A

Ipomoea pandulata (L.) C.F.W. Mey. A
A

wild potato vine -

A
Juglans nigra L. '

walnut

Juncus dudleyi Wieg. A---

Juncus tenuis Willd, A
path rush

A A AJuniperus virginiana L.
red cedar

Krigia biflora sWalt.) Blake ABC B B Bdwarf dandelion
Lactuca canadensis L. A,

wild lettuce
A A ALactuca canadensis L. var. obovata Wieg. Awild lettuce
ALactuca sp. L. A

>
lettuce

A A

Sheet 7



- _ - - _ _ _ - _ _ - _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ - . _ _ _ _ _ _ - . _ ___ _ _ _ - _ _

^

f g

>

APPENDIX A-14 (Continued)

Scientific Name Prairie Sampling Stations Forest Sampling Stations
Common Name Pr-1 Pr-2 Pr-3 Pr-4 F-1 P-2 F-3 F-4

Lechia tenuifolia Michx.
pineweed A A

Lespedeza procumiens Michx.
bush clover A

Lespedera stipulacea Maxim.
Korear clover A A A A

Lespedera striata (Thunb.) H.&A.
Japanese lespedeza t- A A A

Lespedeza violacea (L.) Pers,
bush clover A A A A A A

Lespd eza virginica (L.) Britt.
bush clover A

Linum sp. L.
flax A g

Lobelia inflata L.
Indian tobacco A A A

Lobelia spicata Lam.
...

3
% Lysmachia lanceolata Walt.
k loosestrife A A*

Melilotus alba Desr.
white sweet clover A

Melilotus officinalis (L.) . Lam.
yellow sweet clover A

Monarda russe 111ana Nutt.,
horsemint a\ A A

Monotropa uniflora L.
Indian pipe A

Morus rubra L.
red mulberry B BC BC B

Moss sp.
--- A A A

Muhlenbergii schreberi Gmel,
i nimble will A A

'

Muhlenbergia sobolifera (Muhl.) Trin. ,
muEly A A

Oenothera strigosa (Rydb.) Mac. & Bush *

evening primrose A

Ostrya virginiana (Mill.) K. Koch
hop-hornbeam ABC AB B B

Oxalis europaea Jord.
yellow wood sorrel A A A A A A

Sheet 8
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APPENDIX A-14 (Continusd)

Scientific Name Prairie Sampling Stations Forest Sampling Stations
Common Name Pr-1 Pr-2 Pr-3 Pr-4 F-1 F-2 F-3 F-4

Panicum boscii Poir.
--- A A

Panicum clandestinum L.
--- A

Panicum dichotomum L.
---

A
Panicum dichotomiflorum Michx.

--- A
Panicum lanuginosum Ell.

--- A A A A A A A
Panicum lanuginosum var. implicatum (Scribn.) Fern.

---

A A A
Panicum lanuginosum var. lanuginosum (Scribn.) Fern.

---

A

Panicum linearifolium Scribn.
---

A
Panicum periongum Nash

--- A
Panicum sp. L.

panic grass A
Panicum sphaerocarpon Ell.

|r
---

A
Panicum subvillosum Ashe

y --

A A
Parthenium integrifolium Ait.

American feverfew A
Parthenocissus quinquefolia (L.) Pursh *

Virginia creeper .A A A A
Paspalum ciliatifolium Michx.

--- A A
Paspalum floridanum Michx.

--- A
Paspalum laeve Michx.

--- A A
Penstemon pallidus Small.

beard tongue A
Phleum pratense L.

timothy A A *N

Phryma leptostachya L.
lopseed A

-PF/salis virginiana Mill.
ground cherry A

Sheet 9
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APPENDIX A-14 (Continued)

Scientific Name Prairie Sampling Stations Forest Sarnpling Stations
Common Name Pr-1 Pr-2 Pr-3 Pr-4 F-1 P-2 F-3 F-4

Plantago rugelii Decne.
plantain A

i Plantago virginica L.

| hoary plantain A A

! -Poa compressa L.
Canada bluegrass A A'

,

|
~Poa pratensis L.

1(entucky Bluegrass A A A

Poa sylvestris Cray

| sylvan bluegrass A

| Podophyllum peltatum L.
j may appTe A A A

| Polygonun scandens L. var. cristatum (Engelm & Gray) Gl.
j false buckwheat A

Polystichum acrostichoides (Michx.) Scott
| Christmas fern A A

i Potentilla simplex Michx.
cinquefoil A A A A A A

8 Prunella vulgaris L.
N selTheal A A A A

i Prunus americana Marsh.
wild plum A B B B

] Prunus mexicana Wats.
i big tree plum B

; Prunus serotina Ehrh. . t

black cherry \ AB ABC AB B'

j Prunus sp. L.
cherry A A

Prunus virginiana L.=

j choke cherry A A A
'

Psoralea psoratioides (Walt.) Cory var. eglandulosa (Ell.) Freeman
Sampson's snakeroot A

q

) Pycnanthenum tenuifolium Schrad.
j slender mountain mint A A
j Quercus alba L. and/or var. ,

white oaE ABC ABC ABC ABC

! Quercus x fernowi Trel. (Quercus alba x Quercus stellata) '

! oak B

j Ouercus inbricaria Michx.
j shingle oak A

1

!
Sheet 10
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APPENDIX A-14 (Continued)

Scientific Name Prairie Sampling Stations Forest Sampling Stations'

Common Name Pr-1 Pr-2 Pr-3 Pr-4 F-1 F-2 F-3 F-4

Ouercus racrocarpa Michx.
bur oak A A

,

j Quercus macrocarpa Michx. x O. marilandica
bur oak hybrid A

4

Ouercus marilandica Muenchh. x 0. unknown
black jack and/or oak hybrid A A ACi

}
j Ouercus rubra L. and var.
; red oak BC BC BC AB

ouercus shumardii Buckl.
j shumard oak A A

Quercus stellata Wang.,

post oak B C AC C BC
,

Ouercus stellata Wang. x 0, alba or Q. mari.
post oak hybrid A

;

{ Quercus velutina Lam.
' black oak B ABC ABC ABC ABC
'

Y Quercus velutina Lam. x 0. bushii Sarg.
i w black oak hybrid A
i N
- Rhamnus lanceolata Pursh
i buckthorr. A

Rhus aromatica Ait.j

I fragrant sumac AB AB AB AB
i Rhus radicans L.
a poison ivy ,h B AB A.

*

Ribes missouriensis Nutt.-
Missouri gooseberry A

|
Rosa arkansana Porter

cockerell A B

Rosa carolina L.
j pasture rose B A AB AB AB

i Rosa setigera Michx. var. tomentosa Torr. & Gray
I prairie rose A A

l Rubus argutus Link
high-bush blackberry A

Rubus flagellaris Willd. '3
dewberry B B A B AB A AB B

Rubus occidentalis L.
black raspberry A AB

Sheet 11
3
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APPENDIX A-I4 (Continued)

*
Scientific Name Prairie Sampling Stations Forest Sampling Stations

Common Name Pr-1 Pr-2 Pr-3 Pr-4 F-1 F-2 F-3 F-4

Rubus ostryfolius Rydb.
. B Bhigh-bush blackberry A

Rubus pensilvanicus Poir.
high-bush blackberry A A,

Rudbeckia hirta L.
black-eyed susan A

Ruellia humilis Nutt.
wild petunia A A

Rumex acetocella L.
sheep sorrel A

Rumex crispus L.
sour dock A

Sabatia angularis (L.) Pursh
rose pink A A

Sanicula canadensis L.
black snakeroot A A A

Sassafras albidum (nutt.) Nees
sassafras AB ABC B AB

Schrankia nuttallii (A.D.C. ex Britt. & Rose) Standl.
g sensitive brier A A A A A
b Scutellaria parvula Michx.
(*) skullcap A

Setaria geniculata (Lam.) Beauv.
prairie foxtail A

Setaria glanca (L.) Beeuv.
yellow foxtail A t

Smilacina racemosa L. Desf.
false Solomon's seal A A A

Smilacina stellata (L.) Desf.
starry false Solomon's seal A

Smilax sp. L.
catbrier B

Smilax tamnoides L.
bristly greenbrier A A A

Solanum carolinense L. .

horse nettle A Ao A

Solidago altissir.1 u.
'tall goldenrod A A

Solidago nemoralis Ait.
old-field goldenrod A A A

Solidago petiolaris Ait.
goldenrod A

Solidago sp. L.
goldenrod A A A A A

Sheet 12
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APPENDIX A-14 (Continued)
i

$ Scientific Name Prairie Sampling Stations Forest Sampling Stations
I Common Name Pr-1 Pr-2 Pr-3 Pr-4 F-1 F-2 F-3 F-4

Solidago ulmifolia Muhl.
1 elm-leaf goldenrod A A A A

Spiranthes tuberosa Raf.4

) littTe ladiesFtresses A
l Strophostyles helvola (L.) D.C.

wild bean A A A A
| Strophostyles leiosperma (T&C) Piper
,i wild bean A

Strophostyles umbellata (Muhl.) Britt.
wild bean A A A

i Symphoricarpos orbiculatus Moench

| coral berry A A A A A

| Symphoricarpos sp. Duham.

j snowborry . D B B B B

! Teucrium canadense L.
woo fsage A Ag

i Tradescantia carnestiana Anders. & Woods
i spiderwort A

| Tradescantia ohlensis Raf.
[ spiderwort Ai

$ Tridens flavus (L.) Hitchc.
purple-top A A

'
! Trifolium campestre Schreb. 'g

%large hop clover A A A'

'

Trifolium pratense L.
4 red clover A A A

Trifolium repens L.
white clover A A A

Triphora trianthophora (S.W.) Rydb.
nodding pogonia A

Ulmus rubra Muhl.
slippery elm B B B A ADC AB B BC

Verbena hastata L. ,
blue vervain A

vernonia bald.wini Torr.
ironwe T A A

,

vernonia missurica Raf.
ironweed A A

Sheet 13
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' APPENDIX A-14 (Continued)
4

Scientific Name Prairie Sampling Stations Forest Sampling Stations4

Common Name Pr-1 Pr-2 Pr-3 Pr-4 F-1 F-2 F-3 F-4
t

! Vernonia sp. Schreb.
! ironweed A A

) Veronica arvensis L.
1 corn speedwell A A
1
j veronicastrum virginicum (L.) Farw.
1 culvers root A

) Viburnum prunifolium L.
. black haw B B

viburnum rafinesquianum Schultes

] downy arrow-wood A

Viburnum rufidulum Raf.i

j southern black haw A AB A

| Viburnum sp. L.
i viburnum B

Viola papilionacea Pursh
; common violet A

Viola triloba Schwein, f. dilatata Ell.
three-lobed violet A A A

f Vitis aestivalis Michx.
y summer grape B AB B

Vitis cinerea Engelm.
grayback grape A AB AB ABC AB

Vitis vulpina L. '

winter grape B AB AB B
Zanthoxylum americanum Hill. \

prickly ash B

!

]
1

1

!
;

1

!
I .

! e

i

i
.

| Sheet 14
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APPENDIX A-17

DATA SUMMARY FOR UNDERSTORY VEGETATION" OF SAMPLING STATION F-1,
! CALLAWAY PLANT SITE, CALLAWAY COUNTY, MISSOURI, FALL 1974
1 (based on sixteen 6.25-milacre plots)

Scientific Name Relative "" "E ^^ *b d
Common Name Frequency Frequency (%) Density Density (%) Value

'

Cornus florida L.
flowering dogwood 14.0 14.1 78.0 21.2 35.3

9Quercus alba L. and var.
white oak 10.0 10.1 45.0 12.2 22.3

Carya sp. Nutt.

j hickory 12.0 12.1 37.0 10.1 22.2

Fraxinus americana L.'

white ash 7.0 7.1 46.0 12.5 19.6

Y Rhus aromatica Ait.
'

C fragrant sumac 5.0 5.1 53.0 14.4 19.5

' Ostrya virginiana (Mill.) K. Koch
hop-hornbeam 8.0 8.1 25.0 6.8 14.9.

i Quercus velutina Lam. t

i black oak 6.0 6.1 22.0 6.0 12.1

| Amelanchier arborea (Michx. f.) Fern.
shadbush 6.0 6.1 10.0 2.6 8.7'

; Ulmus rubra Muhl.
slippery elm 6.0 6.1 6.0 1.6 7.7i

Juniperus virginiana L.
,

'
4 red cedar 5.0 5 .,1 8.0 2.2 7.3,

9Quercus rubra L. and var.

: red oak 4.0 4.0 8.0 2.2 6.2

Sheet 1;
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i

I
APPENDIX A-17 (continut.:d )

I

Scientific Name * Relative Relative Importanceb d
- Common Name Frequency Frequency (%) Density Density (%) Value

Vitis vulpina L.

| winter grape 3.0 3.0 5.0 1.4 4.4

Rubus flagellaris Willd.
dewberry 2.0 2.0 5.0 1.4 3.4

j Rhus radicans L.
poison ivy 1.0 1.0 7.0 1.9 2.9

I

Morus rubra L.
red mulberry 1.0 1.0 2.0 0.5 1.5

Vitis aestivalis Michx.
summer grape 1.0 1.0 2.0 0.5 1.5

Celtis occidentalis L.
hackberry 1.0 1.0 2.0 0.5 1.5

Aesculus glabra Willd.
Ohio buckeye 1.0 1.0 1.0 0.3 1.3

h Viburnum sp. L.
viburnum 1.0 1.0 1.0 0.3 1.3

Prunus serotina Ehrh. ,

black cherry 1.0 1.0 1.0 0.3 1.3

Crataegus sp. L.
hawthorn 1.0 1.0 1.0 0.3 1.3

Sassafras albidum (Nutt.) Nees
sassafras 1.0 1.0 1.0 0.3 1.3

Acer saccharum Marsh
sugar maple 1.0 1.0 1.0 0.3 1.3

Vitis cinerea Engelm. '''
grayback grape * 1.0 1.0 1.0 0.3 1.3

TOTAL 99.9 100.0 369.0 100.1 200.1

Sheet 2
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APPENDIX A-17 (continued)

|

| Trees and/or shrubs per quadrat = 23.0

Trees and/or shrubs per acre = 3,726

i

|

" Tree or shrub less than 2.0 inches diameter at breast height .

- b
] Number of subplots a species occurs.
1 C
1 Frequency of a species occurrenc

x 100i Cumulative frequency of all species
I d

Cumulative number of a species within subplots sampled.,

i

|
eT Density of a species occurrenc

x 100$ Cumulative density of all species
2 f

Summation of relative frequency + relative density.1

9Includes the species and varieties.;

; . s
i

4

4

.

,
01

j

!

.

1
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APPENDIX A-18

DATA SUMMARY FOR OVERSTORY VEGETATION" OF SAMPLING STATION F-1,
CALLAWAY PLANT SITE, CALLAWAY COUNTY, MISSOURI, FALL 1974

(based on sixteen 25-rnilacre plots)
,

Scientific Name Relativ ** ** Relative Importanced fCommon Name Frequency Frequency (%) Density Density (%) Dominance Dominance (%) Value

Quercus alba L. and var.
white oak 14.0 25.5 32.0 28.8 4,377.4 78.5 132.8

Cornus florida L.
flowering dogwood 9.0 16.4 28.0 25.2 124.0 2.2 43.8

Quercus velutina Lam.
black oak 8.0 14.5 19.0 17.1 143.4 2.6 34.2

Carya ovata (Mill.) K. Koch
shagbark hickory 6.0 10.9 8.0 7.2 34.9 0.6 18.7

Quercus stellata Wang.
A post oak 2.0 3.6 4.0 3.6 495.2 8.9 16.1

Amelanchier arborea
(Michx.f.) Fern.

shadbush 4.0 7.3 5.0 '4. 5 22.7 0.4 12.2
Carya texana Buckl.

black hickory 2.0 3.6 2.0 1.8 313.6 5.6 11.0
Ostrya virginiana (Mill.) K.
Koch

hop-hornbeam 3.0 5.5 5.0 4.5 20.9 0.4 10.4

Onercus rubra L.
red oak 2.0 3.6 2.0 .. ]. 8 9.8 0.2 5.6

Ulmus rubra Muhl.
slippery elm 1.0 1.8 2.0 ' l.8 8.0 0.1 3.7

,

Sheet 1



_ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4

APPENDIX A-18 (continued)

Scientific Nare Relative Relative Relative Importance9
fCommon Name Frequency Frequency (%) Density Density (%) Dominance Dominance (%) Value

i Juniperus virginiana L.
red cedar 1.0 1.8 1.0 0.9 12.6 0.2 2. 9

Carya tomentosa Nutt.

mockernut hickory 1.0 1.8 1.0 0.9 4.9 0.1 2.8
Fraxinus americana L.
white ash 1.0 1.8 1.0 0.9

_

3.1 0.1 2.8
4

TOTAL 55.0 98.1 110.0 99.0 5,570.5 99.9 297.0

Trees per quadrat 6.9=

Trees p.r acre 279.5=

| Basal area per quadrat 348.5 sq. in,=

y: Basal area per acre 14,114.3 sq. in.=

4,' u

|

" Tree species 20 inches or greater diameter at breast height. '%g

Number of subplots a species occurs.

Frequency of a species occurrence
00Cumulative frequency of all species

d
Cumulative number of a species within subplots sampled.

* Density of a species occurrenc
x 100 *

; Cumulative density of all species a

f
Cumulative basal area (sq. in.) of a species within subplots sampled.

t

9Cumulative basal area of a species
x 100Cumulative basal area of all species

h
Summation of relative frequency + relative density + relative dominance.

Includes species and varieties.

u
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APPENDIX A-19

INCREMENT CORE SUMMARY FOR OVERSTORY VEGETATION" OF SAMPLING STATIONS F-1 TO F-4,
CALLAWAY PLANT SITE, CALLAWA COUNTY, MISSOURI, FALL 1974

(DistributionandMeanAge{,byDiameterSizeClasses)

Sampling Specimen Diameter Diameter Diameter Diameter
.

Station Species Number Age Class Age Class Age Class Age Class
!

F-1 Slippery elm 21500 15 2.04 20 2.20

White ash 21501 20 2.00
| White oak 21502 90 17.00 127 15.18 129 13.20 129 13.23

Post oak 21504 77 7.60
Hybrid oak 21505 135 12.10' 132 12.01

,

Black oak - 21506 29 2.06 31 3.16 38 4.24
Red oak 21507 31 2.28 22 2.40
Red mulberry 21508 30 2.36
Flowering dogwood 21509 29 2.50 15 2.00 22 2.36

Shadbush 21510 21 2.16 27 2.39 25 2.30
$ Red cedar 21511 54 4.10

Hop-hornbeam 21512 25 2.20
Black hickory 21513 111 16.52
Shagbark hickory 21514 24 2.12 23 2.06
Mockernut hickory 21515 20 2.24

,

F-2 Red oak 21516 27 3.44 36 8.30 24 5.00 34 8.00

Black oak 21517 29 3.00 39 8.16 34 9.00 40 6.32

Post oak 21518 32 6.60
Hybrid oak 21519a 41 7.18 43 6.48
White oak 21519 39 5.00 62 11.18 27 6.08

Shagbark hickory 21520 28 3.50 18 2.22 54 7.18
Black hickory 21521 24 5.40 26 4.04 25 3.43

Mockernut hickory 21522 23 3.00 19 2.16 27 5.00

Shadbush 21523 22 2.50 30N 3.08

Sassafras 21524 17 3.40 28 3.18

Red mulberry 21525 23 3.00
Flowering dogwood 21526 24 2.16 21 2.36
Black cherry 21527 25 3.00

Sheet 1
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APPENDIX A-19 (continued)

Sampling Specimen Diameter Diameter Diameter Diameter
Station Species Number Age Class Age Class Age Class Age Class

F-3 Red oak 21529 32 7.28 11.19 50 10.18
Post oak 21530 29 4.40 50 8.16
Hybrid oak 21531 38 6.60
White oak hybrid 21532 31 6.36 49 90.38 49 11.14
White oak 21533 19 3.06 37 6.34
Black oak 21534 16 2.50 47 13.40
Black oak hybrid 21535 53 13.08 54 11.18 48 13.04
Black hickory 21537 31 4.12 16 3.32 3S 5.46 61 7.48
Shagbark hickroy 21538 43 6.32
Mockernut hickory 21539 10 2.06 15 2.00
Red mulberry 21540 20 2.12
Sugar maple 21541 43 11.18 23 2.17

at Flowering dogwood 21542 19 2.29 11 2.00

F-4 Black-jack oak 21543 102 7.14
Post oak 21544 97 6.37 103 9.75 84 5.62
Hybrid oak 21545 32 3.15 57 6.5
White oak 21546 110 16.0 30 4.16
White oak hybrid 21547 35 3.56 66 \ 15.40 34 4.22 32 3.22
Black oak 21548 72 13.26 67 'N 11.55 '69 11.30
Sugar maple 21549 21 2.56
Flowering dogwood 21550 22 2.32 22 2.25 26 2.08
Black hickory 21551 32 3.12 27 2.30
Shagbark hickory 21552 102 10.62
Shadbush 21553 31 2.36 27 2.11

| Slippery elm 21554 31 3.20
White ash 21555 26 2.22

.

" Tree species 2.0 inches or greater diameter at breast height.

| Ages in years were determined from cores taken at 4.5 feet from ground.
:
;

Sheet 2
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APPENDIX A-22

DATA SUMMARY FOR UNDERSTORY VEGETATION" OF SAMPLING STATION F-2,
CALLAWAY PLANT SITE, CALLAWAY COUNTY, MISSOURI, FALL 1974

(based on sixteen 6.25-milacre plots)

Scientific Name Relative # a mPonancedCormon Name Frequency Frequency (%) Density Density (%) Value

Rhus aromatica Ait.'

! fragrant sumac 11.0 7.6 117.0 18.3 25.9

i Cornus florida L.
flowering dogwood 13.0 9.0 88.0 13.8 22.8

9Quercus alba L. and var.
white oak 12.0 8.3 66.0 10.3 18.6,

Fraxinus americana L.
white ash 14.0 9.7 35.0 5.5 15.2

Acer s'accharum Marsh; x
sugar maple 7.0 4.8 43.0 6.7 11.5

Carya sp. L.,

hickory 9.0 6.2 17.0 2.7 8.9
1

-

Symphoricarpos sp. Duham. g
snowberry 4.0 2.8 38.0 6.0 8.8

g Quercus velutina Lam.
j black oak 7.0 4.8 17.0 2.7 7.5
'

Rosa carolina L.
pasture rose 7.0 4.8 12.0 1.9 6.7

2
Rhus radicans L.
poison ivy 2.0 1.3 34.0 5.3 6.6

'

,

Amelanchier arborea (Michx.f.) Fern.
shadbush 6.0 4.1 13.0 2.0 6.1

!

!

, '
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APPENDIX A-22 (continued)

Scientific Name Relative "" " "E # ""#"d*
Common Name Frequency Frequency (%) Density Density (%) Value

Ulmus rubra Muhl.
slippery elm 5.0 3.4 15.0 2.4 5.8

Viburnum prunifolium L.
black haw 1.0 0.7 32.0 5.0 5.7

Prunus americana Marsh.
wild plum 5.0 3.4 12.0 1.9 5.3

Juniperus virginiana L.
red cedar 6.0 4.1 7.0 1.1 5.2

Prunus seretina Ehrh.
black cherry 5.0 3.4 8.0 1.3 4.7

Zanthoxylum sp. L.
prickly ash 2.0 1.3 21.0 3.3 4.6

Sassafras albidum (Nutt.) Nees
jc sassafras 4.0 2.8 11.0 1.7 4.5
m
ob Diospyros virginiana L.

persimmon 3.0 2.1 10.0 1.6 3.7
Celastrus sp. L. '

bittersweet 4.C 2.8 4.0 0.6 3.4
Vitis vulpina L.

winter grape 3.0 2.1 7.0 '1 3.2,

Vitis cinerea Engelm.
grayback grape 3.0 2.1 4.0 0.6 2.7

Rubus occidentalis L.
black raspberry 2.0 1.3 7.0 1.1 2.4

Ostrya virginiana (Mill.) K. Koch
hop-hornbeam 2.0 1. 3 - 6.0 0.9 2.2

Sheet 2

C DmWm WW W WW W W WW



__. _- _ _

,

!

i

APPENDIX A-22 (continued)

.

Scientific Name Relative Relative * ImportancedCommon Name Frequency Frequency (%) Density Density (%) Value

Crataegus sp. L.
hawthorn 2.0 1.3 3.0 0.5 1.8

| Quercus rubra L.
red oak 2.0 1.3 2.0 0.3 1.6

'
Celastrus scandens L.

i american bittersweet 1.0 0.7 3.0 0.5 1. 2-
I Morus rubra L.

red mulberry 1.0 0.7 4.0 0.6 1.3

Euonymus atropurpureus Jacq.
wahoo 1.0 0.7 1.0 0.2 0.9

Y Smilax sp. L.'

$ catbrier 1.0 0.7 1.0 0.2 0.9

! 'IOTAL 145.0 99.6 638.0 100.1 199.7
N

Treer nad/or shrubs per quadrat = 39.9 %
Trees and/or shrubs per acre 6,463.8=

|

| " Tree or shrub less than 2.0 inches diameter at breast height. Density of a species occurrenc
x 100

Cumulative density of all speciesb d
Number of subplots a s,%cies occurs.

f
Summation of relative frequency + relative

Frequency of a species occurrenc enshy
x 100

Cumulative frequency of all species
i In ludes the species and varieties.dCumulative number of a species within subplots sampled.

Sheet 3
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APPENDIX A-23

DATA SUMMARY FOR OVERSTORY VEGETATION" OF SAMPLING STATION F-2,
* CALLAWAY PLANT SITE, CALLAWAY COUNTY, MISSOURI, FALL 1974

(based on sixteen 25-milacre plots)

9Scientific Nam Relativ Relative" Relative Importance
b d g

Common Name Frequency Frequency (%) Density Density (%) Dominance Dominance (%) Value

Quercus alba L. and var.
white oak 15.0 25.0 73.0 46.7 2,859.7 63.2 134.9

Carya ovata (Mill. ) K. Koch
shagbark hickory 11.0 18.3 24.0 15.4 442.5 9.8 43.5

Carya texana Buckl.
black hickory 6.0 10.0 17.0 10.9 248.4 5.5 26.4

Quercus rubra L.
red oak 5.0 8.3 6.0 3.8 515.9 11.4 23.5

Quercus velutina Lam.
black oak 6.0 10.0 10.0 6.4 264.4 .8 22.2

$ Cornus florida L.
flowering dogwood 6.0 10.0 14.0 9.0 67.2 1.5 20.5

Amelanchier arborea
(Michx.f.) Fern.

'

shadbush 3.0 5.0 3.0 1.9 19.1 0.4 7.3
'

Carya tomentosa Nutt.
mockernut hi.ekory 2.0 3.3 3.0 1.9 29.8 0.7 5.9

Sassafras albidum (Nutt.) Nees
sassafras 2.0 3.3 2.0 1.3 19.2 0.4 5.0

Quercus stellata Wang.
post oak 1.0 1.7 1.0 0.6 38.5 0.9 3.2

,

Prunus serotina Ehrh.
black cherry 1.0 1.7 1.0 0.6 7.1 0.2 2.5*

Sheet 1
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APPENDIX A-23 (continued)

Scientific Name Rel'ative ** " ea e mPortance
; b d f

Common Nan.e Frequency Frequency (%) Density Density (%) Dominance Dominance (%) Value'

i
'

Morus rubra L.

; red mulberry 1.0 1.7 1.0 0.6 7.1 0.2 2.5

Diospyros virginiana L.
persimmon 1.0 1.7 1.0 0.6 4.9 0.1 2.4

TOTAL 60.0 100.0 156.0 99.7 4,523.8 100.1 299.8

|

9.8Trees per quadrat =

396.8Trees per acre =

282.7 sq. in.Basal area per qur at =

11,449.4 sq. in.Basal area per ac =

?4

, 50

" Tree species 2.0 inches or greater diameter at breast height.'

Number of subplots a species occurs. '%

j Frequency of a species occurrenc
x 100

Cumulative frequency of all species

d
Cumulative number of a species within subplots sampled.

Density of a species occurrence
*

Cumulative density of all species
.,

| f
Cumulative basal area (sq. in.) of a species within subplots sampled.1

4

9
] Cumulative basal area of a species

x 100
Cumulative basal area of all species

Summation of relative frequency + relative density + relative dominance.

Includes species and varieties Sheet 2
,
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APPENDIX A-26

DATA SUMMARY FOR UNDERSTORY VEGETATION" OF SAMPLING STATION F-3,
CALLAWAY PLANT SITE, CALLAWAY COUNTY, MISSOURI, FALL 1974*

| (based on sixteen 6.25-milacre plots)
;
,

Scientific Name Relative a ve Portance; d
; Common Name Frequency Frequency (%) Density Density (%) Value

Rhus aromatica Ait.
fragrant sumac 14.0 12.3 306.0 58.4 70.7

Cornus florida L.
flowering dogwood 15.0 13.2 49.0 9.4 22.6

4

I Prunus serotina Ehrh.
black cherry 12.0 10.5 22.0 4.2 14.7

Quercus velutina Lam.
I black oak 10.0 8.8 24.0 4.6 13.4

En Carya sp. Nutt.
hickory 9.0 7.9 27.0 5.2 13.1

9Quercus alba L. and var.
,

white oak 9.0 7.9 15.0 2.9 10.8

i Acer saccharum Marsh
'

sugar maple 3.0 2.6 22.0 4.2 6.8

Sassafras albidum (Nutt.) Nees
| sassafras 5.0 4.4 12.0 2.3 6.7

Quercus rubra L.
red oak 4.0 3.5 6.0 1.1 4.6'

, Vitus vulpina L.
winter grape 5.0 4.4 1.0 0.2 4.6

.

: N
! Rosa carolina L.

pasture rose 4.0 3.5 4.0 0.8 4.3

4

Sheet 1
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APPENDIX A-26 (continued)

|

Relativ # Relative * ImportanceScientific Name d
Common Name Frequency Frequency (%) Density Density (%) Value

Viburnum prunifolium L.

black haw 1.0 0.9 1.0 0.2 1.1

TOTAL 114.0 100.4 524.0 100.3 200.7

39.9Trees and/or shrubs per quadrat =

6,463.8Trees and/or shrubs per acre =

" Tree or shrub less than 2.0 inches diameter at breast height.

bNumber of subplots a species occurs.
I

h Frequency of a species occurrence#
x 100

Ounulative frequency of all species

dCumulative number of a species within subplots sampled. ~

* Density of a species occurrence
x 100

Cumulative density of all species

fSummation of relative frequency + relative density.

9 Includes the species and varieties.

.,

a
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APPENDIX A-27

DATA SUMMARY FOR OVERSTORY VEGETATION" OF SAMPLING STATION F-3,
; CALLAWAY PLANT SITE, CALLAWAY COUNTY, MISSOURI, FALL 1974
! (based on sixteen 25 milacre plots)

Scientific Name Relativ Relative" Relative Importance9
; d g
! Common Name Frequency Frequency (%) Density Density (%) Dominance Dominance (%) Value

Quercus alba' L. and var.
| white oak 14.0 26.9 102.0 57.0 3,175.1 58.3 142.2

Quercus velutina Lam.
black oak 9.0 17.3 24.0 13.4 1,296.3 23.8 54.5

Cornus florida L.
flowering dogwood 9.0 17.3 12.0 6.7 63.6 1.2 25.2

Carya texana Buckl.

black hickory 6.0 11.5 14.0 7.8 210.6 3.9 23.2

Quercus stellata Wang.

4 post oak 4.0 7.7 9.0 5.0 204.3 3.8 16.5*
Quercus rubra L.

red oak 3.0 5.8 6.0 3.4 287.0 5.3 14.5,

Carya ovata (Mill) K. Koch %-

shagbark hickory 2.0 3.3 6.0 3.4 84.2 1.5 8.7
Acer saccharum Marsh

| sugar maple 2.0 3.8 2.0 1.1 108.8 2.0 6.9
Carya tomentosa Nutt.

mockernut hickory 1.0 1.9 2.0 1.1 6.2 0.1 3.1
Morus rubra L.

red mulberry 1.0 1.9 1.0 Or6 3.1 0.1 2.6
Vitis cinerea Engelm.

grayback grapc 1.0 y 1.0 0.6 3.1 0.1 2.6

TOTAL 52.0 99.8 179.0 100.1 5,442.3 100.1 300.0

Sheet 1
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APPENDIX A-27 (continued)
!

Trees per quadrat 11.2=

Trees per acre 453.6=

i Basal area per quadrat 340.1 sq. in.=

Basal area per acre .13,774.1 sq. in.=

|
' a
| Tree species 2.0 inches or greater diameter at breast height.
,

I b
i Number of subplots a species occurs.
|

Frequency of a species occurrence

cumulative frequency of all species

Y Cumulative number of a species within subplots aampled.
$

Density of a species occurrenc
x 100Cumulative density of all species ''3,

f
Cumulative basal area (sq. in.) of a species within the subplots sampled.

9Cumulative basal area of a species
00Cumulative basal area of all species

h
Summation of relative frequency + relative density + relative dominance.

1
Includes species and varieties. 'T
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APPENDIX A-30

DATA SUMMARY FOR UNDERSTORY VEGETATION" OF SAMPLING STATION F-4,
CALLAWAY PLANT SITE, CALLAWAY COUNTY, MISSOURI, FALL 1974

(based on sixteen 6.25-milacre plots)

j Scientific Name Relative "" "" E# ""#*d
Common Name Frequency Frequency (%) Density Density (%) Value'

i

; Rhus aromatica Ait.
fragrant sumac 12.0 13.5 129.0 31.4 44.9

Quercus velutina Lam.
black oak 12.0 13.5 75.0 18.2 31.7|

9Quercus alba L. and var.
white oak 10.0 11.2 65.0 15.8 27.0

Cornus florida L.
flowering dogwood 4.0 4.5 30.0 7.3 11.8

E Quercus rubra L.
'

. U red oak 4.0 4.5 12.0 2.9 7.4
1

| Fraxinus americana L.
white ash 5.0 5.6 5.0 1.2 6.8j

Ostrya virginiana (Mill'. ) K. Koch "%
; hop-hornbeam 3.0 3.4 13.0 3.2 6.6
!

Carfa sp. Nutt.

] hickory 3.0 3.4 12.0 2.9 6.3

' Acer saccharum Marsh
sugar maple 3.0 3.4 11.0 2.7 6.1

Amelanchier arborea (Michx.f.) Fern.
shadbush 3.0 3.4 * 10.0 2.4 5.8

Prunus serotina Ehrh.

] black cherry 3.0 3.4 8.0 1.9 5.3

Sheet 1
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APPENDIX A-30 (continued)

i

Scientific Name Relative Relative" Importanceb dCommon Name Frequency Frequency (%) Density Density (%) Value

1

Rosa carolina L.
pasture rose 3.0 3.4 8.0 1.9 5.3

Vitis cinerea Engelm.
,

grayback grape 3.0 3.4 7.0 1.7 5.1<

Vitis vulpina L.
winter grape 3.0 3.4 6.0 1.5 4.9

4

Crataegus sp..L.
hawthorn 3.0 3.4 3.0 0.7 4.1

Diospyros virginiana L.
I persimmon 2.0 2.2 2.0 0.5 2.7

Juniperus virginiana L.

{ red cedar 2.0 2.2 2.0 0.5 2.7
N Quercus x,fernowi Trel.

| (Quercus alba x Quercus stellata)
oak 2.0 2.2 - 2.0 0.5 ' 2. 7;

Quercus stellata Wang.,,

! post oak 2.0 2.2 2.0 0.5 2.7

Rubus flagellaris Willd.
dewberry 2.0 2.2 2.0 0.5 2.7;

| Cercis canadensis L.
redbud 1.0 1.1 3.0 0.7 1.8,

Euonymus atropurpureus Jacq.
wahoo 1.0 1.1 1.0 0.2 1.3.

s

! Prunus americana Marsh.
wild plum 1.0 1.1 1.0 0.2 1.3

,

| Sheet 2
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APPENDIX A-30 (continued)
,

Scientific Name Relative # Relative Importance
b d

Common Name Frequency Frequency (%) Density Density (%) Value

Sassafras albidum (Nutt.) Nees
sassafras 1.0 1.1 1.0 0.2 1.3

Ulmus rubra Muhl.
slippery elm 1.0 1.1 1.0 0.2 1.3

TOTAL 89.0 99.9 411.0 99. */ 199.6

25.7Trees and/or shrubs per quadrat =

4,163.4Trees and/or shrubs per acre =

Y
U " Tree or shrub less than 2.0 inches diameter at breast height.

b
Number of subplots a species occurs.

Frequency of a species occurrence
*

Cumulative frequency of all species 's
Cumulative number of a species within subplots sampled.

Density of a species occurrence
*

Cumulative density of all species

f
Summation of relative frequency + relative density.

.

*9Includes the species and varieties.

Sheet 3



APPENDIX A-31

DATA SUMMARY FOR OVERSTORY VEGETATION OF SAMPLING STATION F-4,
CALLAWAY PLA!Tr SITE, CALLAWAY COUNTY, MISSOURI, FALL 1974

(based on sixteen 25-milacre plots)

9Scientific Name Relativ Relative Relativeb d f
Common Name Frequency Frequency (%) Density Density (%) Dominance Dominance (%) Value

Quercus alba L. and var.
white oak 12.0 28.6 34.0 37.4 1,241.9 26.7 92.7

Quercus velutina Lam.
black oak 10.0 23.8 17.0 18.7 2,115.3 45.5 88.0

;

Quercus stellata Wang.
post oak 9.0 21.4 21.0 23.1 954.4 20.5 65.0

Cornus florida L
flowering dogwood 3.0 7.1 7.0 7.7 35.1 0.8 15.6

1

Quercus marilandica Muenchh
black-jack oak 1.0 2.4 2.0 2.2 151.6 3.3 7.9

21 Carya texana Buckl.
,

black hickory 2.0 4.8 2.0 2.2 12.0 0.3 7.3

Acer saccharum Marsh. 3(
sugar maple l.0 2.4 3.0 3.3 19.8 0.4 6.1'

Carya ovata (Mill.) K. Koch
shagbark hickory 1.0 2.4 1.0 1.1 95.0 2.0 5.5

Amelanchier arborea
(Michx.f.) Fern.

shadbush 1.0 2.4 2.0 2.2 3.0 0.2 4.8

Ulmus rubra Muhl.
slippery elm 1.0 2.4 1.0 "1.1 9.6 0.2 3.7

.

Fraximus americana L.
white ash 1.0 2 . '4 1.0 1.1 4.9 0.1 3.6

TOTAL 42,0 100.1 91.0 100.1 4,647.6 100.0 300.2
,

Sheet 1
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{ APPENDIX A-31 (continued)
1

4

'Trees per quadrat 5.7=

) Trees per acre 230.9=

! Basal area per quadrat 290.5 sq. in.=

! Basal area per acre = 11,765.3 sq. in.

!

1

#
Tree species 2.0 inches or greater diameter at breast height.

Number of subplots a species occurs..

. Frequency of a species occurrence
| Cumulative frequency of all species *
i

|- d
Cumulative number of a species within subplots sampled.

Density of a species occurrence
x 100j4 Cumulative density of all species

*
f.

,
Cumulative basal area (sq. in.) of a species within subplots sampled.

!

9
| Cumulative basal area of a species

x 100
Cumulative basal area of all species

.,N

, Summation of relative frequency + relative density + relative dominance.
i

i
Includes the species and varieties.

.

O
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TABLE 3.3.3-1

.

BIRD SPE .ES OBSERVED DURING THE ENVIRONMENTAL BASELINE INVENTORY (JUNE 1973), -

AND THE SPRING AND FALL MONITORING SURW7S 1974-1975,
CALLAWAY PLANT SITE, CALLAWAY COUNTY, MISSOURI

Spring 1974 Fall 1974 Spring 1975 Fall 1975
Baseline Monitoring Monitoring Monitoring MonitoringCommon Name Scientific Name Inventory Survey Survey Survey Survey

Pied-billed grebe Podilymbus podiceps - - X - XGreat blue heron Ardea herodias - - X X XGreen heron Butorides virescens X X - X XCattle egret Bubulcus ibis - - - X -

Canada goose Branta canadensis - - - - XSnow goose Chen caerulescens - - - - XMallard Anas platyrhynchos - - X - XGreen-winged teal Anas crecca - - - X -

Blue-winged teal Anas discors - - - X XNorthern shoveler Anas clypeata - - - - XWood duck Aix sponsa - X - X XRing-necked duck A3 hya collaris - - - X -

Turkey vulture Cathartes aura X X X X XSharp-shinned hawk Accipiter striatus - - - - XRed-tailed hawk Buteo jamaicensis X X X X X
.

7 Bald eagle Italiaeetus leucocephalus - - X -
.

-- Marsh hawk Circus cyaneus - X X X XAmerican kestrel Falco sparverius 1 X X X XBobwhite Colinus virginianus X X X X XTurkey Meleagris gallopavo - - - X -

Xilldeer Charadrius vociferus - X X X XAmerican woodcock Philohela minor - . - - X XCommon snipe '

Capella gallinago - - - - XRock dove Columba livia X X - X XMourning dove Zenaida macroura X X X X X
Yellow-billed cuckoo Coccyzus americanus X X X X X
Black-billed cuckoo Coccyzus ey thropthalmus X - - X -

Great horned owl Bubo virginianus X
,

X X X~
-

Barred owl Strix vi.ia - - X - XLong-eared owl Asio otus - - - X -

Chuck-will's-widow Caprimulgus carolinensis - - - X -

Whip-poor-will Caprirnulgus vociferus X X - X -

Common nighthawk Chordeiles minor X X X X X
Chi'aney swif t Chaetura pelagica X X - X XRuby-throated hummingbird Archilochus colubris X X - X -

Bolted kingfisher Megaceryle alcyon X X - X XCo.nmon flicker Colaptes auratus X X X X XPileated woodpecker Dryocopus pileatus X - X X. XRed-bellied woodpecker Centurus carolinus X X X X XRed-headed wo Apecker Melanerpes erythrocephalus X X X X XHairy woodpecker Dendrocopos villosus - - - X XDowny woodpecker Dendrocopos pubescens - X X X XEastern kingbird Tyrannus tyrannus X X X X -

Great crested flycatcher Myiarchus crinitus X X - X -



TABLE 3.3.3-1 (continued)

Spring 1974 Fall 1974 Spring 1975 Fall 1975
Baseline Monitoring Monitoring Monitoring Monitoring

Common Name Scientific Name Inventory Survey Survey Survey Survey

Eastern phoebe Sayornis phoebe - X X X X

Acadian flycatcher Empidonax virescens X - - X -

Least flycatcher Empidonax minimus - - X - -

Eastern wood pewee Contopus virens X X - X -

tiorned lark Eremophila alpestris X X - X X

Barn swallow Hirundo rustica X X - X X

Purple martin Progne subis - X - X -

Blue jay Cyanocitta cristata X X X X X

AMon crow Corvus brachyrhynchos X X X X X

Birck-capped chickadee Parus atricapillus X X - X -

Tufted titmouse Parus bicolor X X X X X

White-breasted nuthatch Sitta carolinensis - X X X X

Red-breasted nuthatch sitta canadensis - - - - X

Brown creeper Certhia familiaris - - X - -

House wren Troglodytes aedon X X - X -

Bewick's wren Thryomanes bewickii - X - X -

Carolina wren Thryothorus ludovicianus - X - X -

Mockingbird Mimus polyglotto_s X X X X X
,

Gray catbird Dumetella carolinensis X X X X X

Brown thrasner Toxostoma rufum X X X X -

American robin Turdus migratorius X X X X X
Wood thrush Hylocichla mustelina X X - X -

** Swainson's thrush' Catharus ustulatus - - - . X -

M Gray-cheeked thrush Catharus minimus - - - X -

Eastern bluebird Sialia sialis X X X X X
Blue-gray gnatcatcher Polioptila caerulea - X - X -

Ruby-crowned kinglet Regulus calendula - - X - -

XCedar waxwing Bombycilla cedrorum - - - -

Loggerhead shrike Lanius ludovicianus X .h X - X X
Starling Sturnus vulgaris X X X X X

White-eyed vireo Vireo griseus - X - X -

Bell's vireo Vireo bellii - - - X -

Red-eyed vireo Vireo olivaceus X X - X -

Black-and-white warbler Mniotilta varia - - - X -

Prothonotary warbler Protonotaria citrea - - - X -

Worm-eating warbler Helmitheros vermivorus - - - X -

Golden-winged warbler Vermivora chrysopterr.- - - - X -

Blue-winged warbler Vermivora pinus - - - X -

Tennessee warbler vermivora peregrina - - - X -

Nashville warbler Vermivora ruficapilla - - - X -

X -Northern parula Parula americana - - -

Yellow warbler Dendroica petechia - - - X -

Yellow-rumped warbler Dendroica coronata - - - X -

Blackburnian warbler Dendroica fusca - - - X -

X -Louisiana waterthrush seiurus motacilla - X -

Kentucky warbler Oporornis formosus - - - X -

Common yellowthroat Geothy]pis trichas X X - X -

Yellow-breasted chat Icteria virens X X - X -

Hooded warbler Wilsonia citrina - - X X -

.

-
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TABLE 3.3.3-6

CHECKLIST OF BIRD SPECIES OBSERVED DURING TIIE ENVIRONMENTAL BASELINE INVENTORY (JUNE 1973),
THE SPRING MONITORItG SURVEY (JUNE 1974), AND TIIE FALL MONITORING SURVEY

(SEPTEMBER 1974),CALLAWAY PLANT SITE, CALLAWAY COUNTY, MISSOURI

Spring Fall
Baseline Monitoring Monitoring

Common Name Scientific Name Inventory Survey Survey

Acadian flycatcher Empidonax virescens x - -

American goldfinch Spinus tristus x x x

Bald eagle Italiactus leucocephalus - - x
Baltimore oriole Icterus galbula x x -

Barn swallow Hirundo rustica x x -

Barred owl Strix varia x- -

Belted kingfisher Megaceryle alcyon x x -

- Bewick's wren Thryomanes bewickii x --

Black-billed cuckoo Coccyzus erythropthalmus x - -

Black-capped chickadee Parus atricapillus x x -

7 Blue-gray gnatcatcher Polioptila caerulea x --

Blue grosbeak Guiraca caerula - x -
ui

Bluejay Cyanocitta cristata x x x

Bobwhite Colinus virginianus x x x

'NBrown creeper Certhia familiaris - - x[g
Brown-headed cowbird Molothrus ater x x x-

Brown thrasher Toxostoma rufum x x x

Cardinal Richmondena cardinalis x x x

Carolina wren Thryothorus ludovicianus - x -

Catbird Dumetella carolinesis x x -

Chimney swift Chaetura pelagica x x -

Chipping sparrow Spizella passerina x x x

Common crow Corvus brachyrynchos x x x

x x xCommon flicker colaptes auratus
,' ' '

Common grackle Quiscalus quiscula x x x

Common nighthawk Chordeiles minor x x x
.

Dickcissel Spiza americana x x -

Downy woodpecker Dendrocopos pubescens - x x

Eastern bluebird Stalia sialis x x x

Sheet 1
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TABLE 3.3.3-6 (continued)
.

Spring Fall
Baseline Monitoring Monitoring

Common Name Scientific Name Inventory Survey Survey

Eastern kingbird Tyrannus tyrannus x x x
Eastern meadowlark Sturnella magna x x x
Eastern phoebe Sayornis phoebe - x x
Eastern wood powee Contopus virens x x -

Field sparrow Spizella pusilla x x x
Grasshopper sparrow Ammodramus savannarum x x -

Great blue heron Ardea herodias - - x
Great crested flycatcher Myiarchus crinitus x x -

Great horned owl Bubo virginianus x - x
Green heron Butorides virescens x x -

Hooded warbler Wilsonia citrina - - x
Horned lark Eremophila alpestris x x -

House sparrow Passer domesticus x x -

,

House wren Troglodytes aedon x x -

'

$ Indigo bunting Passerina cyanea x x -

Killdeer Charadrius vociferus - x x
Lark sparrow Chandestes grammacus x --

Least flycatcher Empidonax minimus - - x
loggerhead shrike Lanius ludovicianus x x -

i

\I Louisiana waterthrush Seiurus motacilla x --

Mallard Anas platyrhynchos - - x
Marsh hawk circus cyaneus x x-

| Mockingbird Mimus polyglottos x x x
Mourning dove Zenaidura macroura x x x
Orchard oriole Icterus spurius - x -

Pied-billed grebe Podilymbus podiceps - - x
Pileated woodpecker Drycocopus pileatus x - x.

Purple martin Progne subis * - x -

! Red-bellied woodpecker Centurus carolinus x x x
; Red-eyed vireo Vireo olivaceus x x -

| Red-headed woodpecker Melanerpes erythrocephalus x x x
Red-tailed hawk Ruteo jamaicensis x x x

,

Red-winged blackbird Agelaius phoeniceus - x x

Sheet 2
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TABLE 3.3.3-6 (continued)

.

Spring Fall
Baseline Monitoring Manitoring

Common Name Scientific Name Inventory Survey Survey

Robin Turdus migratorius x x x
Rock dove Columba livia x x -

Ruby-crowned kinglet Regulus calendula - - x
Ruby-thrcated hummingbird Archilochus colubris x x -

Rufous-sided towhee Pipilo crythrophthalmus x x -

Song sparrow Melospiza melodia x x x
Sparrow hawk Falco sparverius x x x
Starling Sturnus vulgaris x x x
Summer tanager Piranga rubra x x -

Tree sparrow Spizella arborea - - x
Tufted titmouse Parus bicolor x x x

i Turkey vulture Cathartes aura x x x
Vesper sparrow Poocetes gramineus x- -

Whip-poor-will , Caprimulgus vociferus x x -,

White-breasted nuthatch sitta carolinensis - x x_

L White-eyed virco Vireo griseus x- -

White-throated sparrow Zonotrichia albicollis x- -

Wood duck Aix sponsa x --

Wood thrush Hylocichla mustelina x x -
.

i Yellow-billed cuckoo Coccyzus americanus x x x
Yellow-breasted chat lcteria virens x x -

Yellowthroat Geothlypis trichas x x -

|

N
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TABLE 3.3.

a*

AMPHIBIANS AND REPTILES OBSERVED IN THE VICINITY OF THE CALLAWAY PLANT SITE,
CALL %WAY COUNTY, MISSOURI, SPRING AND FALL 1974-75

Spring and/or Fall Spring Fall
Common Name Scientific Name 1974 1975 1975

'

Newt Notophthalmus viridescens X X X

]
Slimy salamander Plethodon glutinosus - X X

3 Plains spadefoot toad Scaphiopus bombifrons X - -

1 Bullfrog Rana catesbeiana X X X

Green frog Rana clamifans X X-

*

Leopard frog Rana pipiens X - X

Pickerel frog Rana palustris - X Xa
b Eastern narrow-mouthed toad Gastrophryne carolinensis - - X

American toad Bufo americanus X X X

Woodhouse's toad Bufo woodhousei X - -

j Gray tree frog Hyla versicolor X X -

Spring peeper Hyla crucifer X X X-

! Northern cricket frog Acris crepitans X X X

Chorus frog Pseudacris triseriata - X -

,

Common snapping turtle Chelydra serpentina X X X

j Box turtle Terrapene carolina X X X

Eastern fence lizard Sceloporus undulatus X X X

Slender glass lizard Ophisaurus attenuatus X' - -

Five-lined skink Eumeces fasciatus X X X

,

____ _ ___ _ _ __ _ __
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TABLE 3.3.. - (Continued)

i

Spring and/or Fall Spring Fall
; Common Name Scientific Name 1974 1975 1975

Broad-headed skink Eumeces laticeps - Xj -

Ground skink Lygosoma laterale X X X-

Common water snake Natrix sipedon X X -

Brown snake Storeria dekay1 X X X.,

Red-bellied snake Storeria occipitomaculata X X -

.! Western ribbon snake Thamnophis proximus X - -

Common garter snake Thamnophis sirtalis X X -

Smooth carth snake Virginia valeriae X - -

Eastern hognose snake lieterodon platyrhinos X X -

i P Ringneck snake Diadophis punctatus X X' X

Worm snake Carphophis amoenus X X X

Racer Coluber constrictor K X X X

| Rat snake Elaphe obsoleta
'

X X X

Prairie king snake Lampropeltis calligaster - X X

;. Common king snake Lampropeltis getulus X X X

j Copperhead Agkistrodon contortrix X - -

i

l
" Phylogeny follows Cochran and Goin, L970.

|
*
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TABLE 3.3.4-1

VARIETY AND NUMBERS OF HERPETOFAUNA OBSERVED IN THE VICINITY OF THE CALLAWAY PLANT SITE,
* CALLAWAY COUNTY, MISSOURI, SPRING AND FALL 1974

Habitat Type
Shrubland Cropland Oldfield Pasture Creek Pond Forest Total

Species S F S F S F S F S F S F S F S P

Newt (efts) + 3 + 1 + + + + + + + + + + 0 4
Newt (adults) + ' + + + + + + + + + 53 + + 0 53
Plains spadefoot toad + + + + + + + 1 + + + + + + 0 1
Fowler's toad + 5 + + + + + + + + 1 + + + 1 5
American toad + + + + 1 + + + + + + + 12 + 13 0
Gray treefrog + + + + + + + + 1 + + 5 + + 1 5
Spring peeper + + + + + + + + + + + + + 1 0 1
Northern cricket frog + + + + + + + + + + + 16 + 4 0 20
Leopard frog + + + 5 1 + + + 2 + + 1 1 + 4 6
Bullfrog + + + + . + + + + 3 + 41 11 + + 44 11
Green frog + + + + + + + + 2 1 1 + + + 3 1

,

Snapping turtle . + + + + + + + + + + 2 + + + 2 0
P Three-toed box turtle 1 + 9 + 7 + 3 1 + + + + 11 1 31 2
W Eastern fence lizard + 3 + + + + 1 + + + + + + + 1 3

Slender glass lizard + + + + + + 1 + + + + + + + 1 0
Ground skink + 3 + 2 + + + + + + + + 9 + 9 5
Five-lined skink + 14 + + + + + + + + + + 1 3 1 17
Common water snake ' + + + + + + + + "2s + + + + + 2 O
Brown snake + + + 1 + + 1 + + + + + + + 1 1
Red-bellied snake + 2 + + + + + + + + + + + + 0 2
Western ribbon snake + 1 + + + + + + + + + + + + 0 1
Common garter snake + + 1 + + + + + + + + + + + 1 0
Smoot h earth snake + 1 + + + + + + + + + + + + 0 1
Eastern hognose snake + + 1 + + + + + + + + + + + 1 0
Worm snake + + + + + + + + + + + + + 1 O 1
Eastern ringneck snake + + + + + 10 + + + + + + + 2 0 12, ,

'

Racer + + + 1 + + + + + + + + + + 0 1
| Rat snake 1 + + + 2 1 + + + + + + + + 3 1*

| Common kingsnake + + + + + + 1 + + + + + + + 1 0
Copperhead + + + + 2 + + + + + + + + + 2 O

TOTAL 2 32 11 10 13 11 7 2 10 1 45 86 34- 12 122 154

"not observed,

f O O
. . .
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TABLE 3.3.4-2

I
1 VARIETY AND NUMBERS OF HERPETOFAUNA OBSERVED WITHIN PERMANENT SAMPLING STATIONS IOCATED ON THE CALIAWAY PIANT SITE,

4
CALLAWAY COUNTY, MISSOURI, SPRING AND FALL 1974

5

'.

) Prairie Stations Forest Stations

; 1 2 3 4 1 2 3 4
Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall

,

Spring peeper + + + + + + + + + 1 + + + + + +

American toad + + + + 1 + + + + + 2 + 2 + 1 ++

i

i Three-toed box turtle + + + + + + + + 1 + 1 1 + + 1 +

l

{ Ground skink + + + + + + + + + + 2 + 2 + 4 +

| Copperhead + + + + 1 + + + + + + + + + + +
1

i + = not observed.

! .

1 o
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TABLE 3.3.4-3

AMPHIBIANS AND REPTILES MARKED AND RELEASED IN THE VICINITY OF PERMANENT PLOTS,

FALL 1974

Prairie Stations Forest Stations
1 2 3 4 1 2 3 4 Total

Newt - efts + + + + + 1 3 + 4
Newt - adults + 53 + + + + + + 53
Fowler's toad + + + + + + 1 + 1

Gray treefrog + + + + + + 5 + 5

Spring peeper + + + + 1 + + + 1
Northern cricket frog + 4 + + + + 12 4 20
Leopard frog + + + + + + 1 + 1

c Bullfrog + 5 + + + + 6 + 11
,

S Green frog + + + + + + + 1 1

Three-toed box turtle + 1 + + + 1 + + 2

Eastern fence lizard + + + + + + + 3 3

Ground skink + + + + 1 1 + 3 5
'

Five-lined skink + 1 1 + 2 + 'g 6 7 17
Brown snake 1 + + + + + + + 1.

Red-bellied snake + + + + + + 2 + 2

| Western ribbon snake + + + + + + 1 + 1

Worm snake + + + + + + + 1 1

TOTAL 12 64 1 0 5 3 37 20 142

+
not observed.

O
|
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TABLE 3.3.2-1 (Continued)

FAMILY Baseline Spring
Scientific Name Survey Spring Survey Fall Survey Survey Fall Survey,

j Common Name 1973-74 May-June 1974 September 1974 May 1975 September 1975
i

l MURIDAE
j Rattus norvegicus norvegicus

|
Norway rat - - - X X

| CANIDAE
| Canis latrans frustror
'

Coyote X X X X X.

1 Vulpes vulpes fulva
Red fox - X - X X

I Urocyon cinereoargenteus ocythous
Gray fox - - - X -

j -

| PROCYONIDAE
! 7 Procyon lotor hirtus
' ru Raccoon X X X X X
|
! MUS*ELIDAE
I *as'ela frenata primulina 'N

Long-tailed weasel X X - - -+

Mephitis mephitis avia
,

j Striped skunk X X X X X

| CERVIDAE
Odecoileus virginiana macroura*

{ White-tailed deer X X X X X

I

!
!

* Phylogeny and species nomenclature follow Jones, Carter, and Genoways, 1973.
Subspecific nomenclature was derived from range maps and follows itall and Kelson, 1959.

i
i 1
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TABLE 3.3.2-1

'
ESTIMATED SMALL MAMMAL DENSITIES (PER ACRE) FOR PERMANENT SAMPLING STATIONS

IDCATED IN FOREST HABITAT, CALLAWAY PLANT SITE,
CALLAWAY COUNTY, MISSOURI, SPRING AND FALL 1974

FOREST STATIONS

E F-1 F-2 F-3 F-4
Species Spring Fall Spring Fall Spring Fall Spring Fall

Short-tail shrew P 1.68 0.37 0.34 P 1.51 P +

E Adult P 1.68 0.37 0.34 P 1.51 P +
Male P 0.84 P 0.34 P 0.74 P +
Female P 0.84 0.37 + P 0.75 + +

E Sub-Adult + + + + + + + +
Male + + + + + + + +
Female + + + + + + + +

E
Juvenile + + + + + + + +

Male + + + + + + + +
Female + + + + + + + +

Least shrew + P + + + + + +
f

Adult + P + + + + + +'

Male + P + + + + o+ +
Female + + + + + + + +

Sub-Adult + + + + + + + +
Malc + + + + + + + +

E'
Female + + + + + + + +

Juvenile + + + + + + + +

; Male + + + + + + + +
Female + + + + + + + +r

White-footed mouse + + 0.67 + 0.40 + + +
Adult + + 0.34 + P + > +

E Male + + 0.34 + P + + +
Female + + + + P + + +

Sub-Adult + + 0.34 + 0.37 + + +

5 Male + + 0.34 + 0.34 + + +
Female + + + + P + + +

Juvenile + + + + + + + +
Male + + + + + + + +
Female + + + + + + + +

5 " Estimates are based on the EM-2 small mammal estimator (Smith and Jorgensen,
1974) utilizing 144 live traps in a 2.98-acre grid for a total of 864 trap nights.

P=Present, but in insufficient number's for density estimate.i

+=Not observed.

<

.

|
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TABLE 3.3.2-2
#

ESTIMATED SMALL MAMMAL DENSITIES (PER ACRE) EVR PERMANENT SAMPLING STATIONS
IDCATED IN PRAIRIE HABITAT, CALLAWAY PLANT SITE,
CALLAWAY COUNTY, MISSOURI, SPRING AND FALL 1974

PRAIRIE STATIONS
Pr-1 Pr-2 Pr-3 Pr-4

Species Spring Fall Spring Fall Spring Fall Spring Fall W
c*

Short-tailed shrew + + + + + + P ,

Adult + + + + + + P +
Male + + + + + + + +
Female + + + + + + P +

Sub-Adult + + + + + + + +
Male + + + + + + + +
Female + + + + + + + +

Juvenile + + + + + + + +
Male + + + + + + + +
Female + + + + + + + +

Least shrew P + + + + + p P

Adult P + + + J + + /P P

Male P + + + + + P +

Female + + + + + + P P

Sub-Adult + + + + + + + +
Male + + + + + + + +

Female + + + + + + + +
Juvenile + + + + + + + +

Male + + + + + + + +
Female + + + + + + + +

| Western harvest mouse + + 0.60 1.34 P P 0.67 0.44

Adult + + 0.60 1.01 + P 0.67 0.44

|Male + + P + + + 0.67 +
| Female + + 0.34 1.01 + P + 0.44 W

Sub-Adult + + + + P + + +

Malc + + + + + + + +

Female + + + + P + + +

Juvenile + + + 0.34 + + + +
Male + + + 0.34 + + + +

Female + + + + + + + +

Prairie vole 1.81 11.74 1.78 16.11 6.14 31.08 8.09 9.40
Adult 1.81 9.80 1.51 11.21 3.12 21.44 6.78 8.02 g

Male 1.81 5.64 0.67 5.00 0.44 10.54 5.20 5.65 W
Female + 4.09 0.64 5.74 2.35 11.14 1.54 2.39

Sub-Adult + 1.01 0.34 3.02 0.34 3.19 P 2.01

Male + + + 2.55 0.34 1.68 + 1.01
Female + 1.01 0.34 0.34 + 1.50 P 1.01

Juvenile + P + .0.67 + 9.47 0.67 +

Male + P + P + 4.09 + +

Female + + + 0.67 + 4.46 P + .

Sheet 1*

K-4
.- _ -_ __ . -. - .. .. - .



TABLE 3.3.2-2 (continued) ;

, PRAIRIE STATIONS
Pr-1 Pr-2 Pr-3 Pr-4

Spring Fall Spring Fall Spring Fall Spring Fall

Southern bog lemming + + + + + + 1.17 +

5 Adult + + + + + + 1.17 +
Male + + + + + + 0.67 +
Female + + + + + + P +

E
Sub-Adult + + + + + + + +

Male + + + + + + + +
Female + + + + + + + +

Juvenile + + + + + + + +

E Male + + + + + + + +
Female + + + + + + + +

#
Estimates are based on the EM-2 small mammal estimator (Smith and Jorgensen,

E 1974) utilizing 144 live traps in a 2.98-acre grid for a total of 864 trap nights.
/

+=not observed. **
,

P=present, but in insufficient numbers for density estimate.
~
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TABLE 3.3.2-3

|

STANDARD MEASUREMENTS OF SMALL MAMMALS CAPTURED ON THE CALIAWAY PLANT SITE,
CALLAWAY COUNTY, MISSOURI, SPRING AND FALL 1974

'E
Sample Size # Field Measurements" (mm) Published
Spring Fall Spring Fall Measurements (mm)

Short-tailed shrew 13 7

|
Total length 107.5 i 3.5 105.4 1 12.0 95-134

i Tail length 19.8 ! 0.5 19.0 ! 1.9 17-30
Ear length 3.1 0.1 ---

Hind foot length 15.1 0.1 13.1 0.7 11.5-17

Least shrew 4 0
75-89Total length 87.5 1.3 ---

Tail length 15.5 1 0.6 --- 12-22
Ear length 2.0 0.0 --- ---

Hind foot length 11.9 1 0.5 --- 9-12

Western harvest mouse 7 8 f f
Total length 129.1 2.6 122.6 i 19.2 118-170
Tail length 58.4 3.5 59.6 9.5 55-96
Ear length 12.2 0.3 --- 10-16

Hind foot length 16.1 0.8 15.9 1 0.6 14-20

White-footed mouse 4 0
156-205Total length 160.8 3.4 ---

Tail length 66.1 1 1.6 --- 63-97
13-16Ear length 15.3 1 1.7 ---

Hind foot length 23.3 i 2.5 --- 19-24

Prairie vole 20 132
Total length 143.6 i 2.9 133.2 t 3.5 130-172
Tail length 30.7 1.4 33.6 1.1 24-41
Ear length 12.6 1 0.4 --- 11-15
Hind foot length 19.5 0.7 18.2 0.2 17-22

Southern bog lemming 3 0
Total length 138.0 116.9 --- 118-154
Tail length 15.7 1 0.7 --- 13-24
Ear length 12.6 1.5 --- 8-14

Hind foot length 20.0 1.1 --- 16-24

5
*
means and confidence limits (p=95%).

bHall and Kelton (1959) .

numbers indicate sample size from which means are derived.

(I
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TABLE 3.3.5-1
*

TAXONOMIC IDENTIFICATION OF INVERTEDRATES COLLECTED IN SELECTED PERMANENT FOREST (F)
AND PRAIRIE (PR) SA!!PLING STATIONS LOCATED WIT!!IN Tile CALLAWAY PLANT SITE,

CALLAWAY COUNTY, MISSOURI, JUNE 1974

Class
Order

Family F-1 F-4 Pr-1 Pr-4
Genus and species 1" 2 3 1 2 3 1 2 3 1 2 3

Arachnida
Araneida

I Araneidae
Araneus maruoratus + + + + + + + + + + 1 +
Genus sp. + + 1 + + + 1 + + 2 + +

Chomisidae
Misumenops sp. 1 + + + + + + + + + + +

Linyphiidae
Genus sp. + 1 1 + + + + + + + + +

Micryphantidae
Ceraticelus sp. + + + 1 1 + + + + + + +
Genus sp. + 1 1 + 1 + 1 + 1 + + +

Phalangidae
Genus sp. 1 1 + 3 1 + + + + + + +

r- Salticidae
d. Hentzia sp. + + 1 + + + + + + + + +

Icius sp. + + + + + + + + 1 + + +
Metaphieppus sp. + + + + + 1 + + + 3 + +
Paraphidippus sp. 1 + + + 1 + 1 + + 1 + +

Thomisidae
Coriarachne sp. + + 1 + + + + + + 4 + +
Misamena sp. + + 1 + + + + + + + + +-

Misumenops sp. + 1 + + + + + + + + + +
Philodronus sp. + 1 + + + + + + + + + +
Synema parvula + + + + + + + + 1 + + +
Genus sp. + + + + + + + + + 1 + +

Acarina
Ascidae

Asca sp. + + + + + + + 1 + + + +
Bdellidae

Genus sp. + + + + + + + + + 1 + 1
Clubionidae

Genus sp. + + + + + 1 + + + 1 + +
Erythracidae

Leptus sp. + + + 1 . . ' + + + + + + + +
Ixodidos

Amblyomnea americanum + + 1 + + + + + + + + +
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! TABLE 3.3 . 5-1 (continued)

t

Class
| Order

Family F-1 P-4 Pr-1 Pr-4
Genus and species Id 2 3 1 2 3 1 2 3 1 2 3

I Arachnida (continued)
Acarina (continued)

Lycosidae
Pardosa sp. + + + + + + + + + + 4 1

'-
Occobiidae

Oecobius sp. + + + + + + + + + 1 +

Oxyopidae
; Oxyopes salticus + + + + + + + -+ 1 + 1 +
' Trombad11dae
j Genus sp. + ' + + + + + + + 1 + +

Tydeidae
+ + + + + + + + + 2 + +,

Genus sp.

| Insecta
1 Collembola
. Entomobryidae
! Genus sp. 1 + + + + + + + + + + 1

i r- Sminthuridae

!d3 Genus sp. + + + 1 + + + + + + + +

Orthoptera'

Acrididae
! Genus sp. (Nymph) + + + + + + + + 1 + + 1

I Gryllidae ,

1 + + + + 1 + +Genus sp. (Nymph) + + + + 'wg
,

Oecanthinae
1' N + + + + + + + +Genus sp. (Nymph) + + +

| Phasmatidae
, Nymph) + + + 1 + + + + + + + +
(j Genus sp.

Tettigoniidae.

Genus sp. (Nymph) ,1 + + 2 4 + 4 7 7 10 + 5
-

Hemiptera
i Anthocoridae

J Orius insidious + + + + + + + + + 3 + +

1 Lygacidae
; Phlegyas abbreviatus + + + + + + + + + 1 + 3

1 Miridae .

) Leptopterna dolobrata + + + *+ + + 2 3 + 1 + 1

J Lygus lincolaris + + + + + + + + 7 13 + 7

{ Phlagiognathus politus + + +' + + + + + 1 + + +

j Platytylollus fraternus + + + + + 1 + + + + & +

;
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TABLE 3.3.5-1 (continued)
.

Class
Order

Family F-1 F-4 Pr-1 Pr-4
Genus and species la 2 3 1 2 3 1 2 3 1 2 3

Insecta (continued)
flemiptera

Miridae
Reuteroscopus sulphureus (adult) + + + + 1 + + + + + + +
Reuteroscopus sulphureus (nymph) + + + + 2 + + + + + + +
Stenotus binotatus + + + + + + 2 4 + 6 + +
Trigonotylus ruficornis + + + + + + + + + 6 + 1
Genus sp. + 1 + + + + + + + + + +

Neuroptera
Chrysopidae

Chrysopa oculata + + + + + + + + + 2 + +
| Chrysopa sp. (larva) + + + + + + + + + 3 + 1

Coniopterygidae
Coniopteryx vicina + + + + 2 + + + + + + +

Homoptera,

Aphididae
,

! Genus sp. + + + + 1 + + + + + + +
Genus sp. (nymph) + + 2 + + + + + + 13 3 +

Cercopidae
i r- Philaenus spumarius + + + + + + + + + 1 + 2

' Ea Cicadellidae
Albera sp. + + + + + + + + 1 1 + 1
Cloanthanus frontalJs + + + 3 + + + + + 3 4 4'

Doleranus longulus + + + + + + 4 10 4 1 + 1
Draeculacephala sp. + + + +, + + + + + + + 1
Remadosus magnus + + + + + 1 + + + + + +
Genus sp. + 2 + + + + + + + 2 + +
Genus sp. (nymph) 1 + + 3 1 4 + + 2 + + 1

,

i Cixiidae

|' Delphacidae
Cixus coloepeum + + 1 + + + + + + + + +

Stobaera sp. + + + + + + 3 + 2 1 + +
Derbidae

Cedusa vulgaris 5 1 4 5 3 4 + + 1 + + +
Otiocerus abbotii 1 + 1 + + + + + + + + +

Membracidae
Micrutalis calva + + + + + + + + + + 1 2i ,.

i Psyllidae 'T
Trioza diospyri + + + + + + + + + 2 5 1

4
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TABLE 3.3.5-1 (continued)4

Class
Order

' Family F-1 F-4 Pr-1 Pr-4
Genus and species 14 2 3 1 2 3 1 2 3 1 2 3

,

Insecta (continued)
| Thysanoptera

Aeolothripidae
Aeolothrips albicinctus + + + + + + + + 1 + + +

| Aeolothrips bicolor + + + + + + 2 2 + 3 + +

i Thripidae
Anaphothrips obscarus 91 277 68 54 25 4 271 424 54 363 + 64
Aptinothrips rufus + + 1 + + + + + + + + +
Caliothrips sp. + + + + + + + + + 1 + +
Frankliniella fusca + + + 1 + + + 3 + + + 4

Frankliniella tritica~~ + + + + + + + + + 15 1 7
Genus sp. + + + + + + + + + 4 2 +

Lepidoptera
Geometridae

Genus sp. + + + 2 + + + + + + + +
Genus sp. (larva) + + + + + + + + + + 1 +

Hesperidae
Genus sp. + + + + + + + + 1 + 1 +

Noctuidae
r- Acronicta oblinita + + + + + + + + + 1 + +
ja Genus sp. (larva) + + + + + + + + + 2 + +

Pyralididae
Genus sp. (larva) + 1 1 + + + + + + + + +

Sphingidae
Hemaris diffinis (larva) + + + + + + + + + + 1

+.'NUnknown
Genus sp. (adult) 2 + 2 +4 3 + + + + + +

\ ++Genus sp. (larva) 1 + + + + + + + + + +
Diptera

Asilidae
Dioctria sp. + + + 1 + + + + + + + +

Cecidomyidre-~
+ + 1 + + + + + + + + +Leptogas'.er sp.

Genus sp. + + + 1 + + + + + 1 1 +
Chironomi'lae

Genus sp. 1 + 1 + + + + + + + + +
Chloropidae

Genus sp. 8 + + + + 2 1 + 2 + + +*

*Culicidae
Aedes vexans 1 + 1 1 1 + + + + + + +

Sheet 4



i

:

1

TABLE 3.3.5-1 (continued)
Class

Order
Family F-1 F-4 Pr-1 Pr-4

; Genus and species la 2 3 1 2 3 1 2 3 1 2 3

Insecta (continued)
Diptera

j.
Dolichopodidae

Chrysotus sp. + + 2 + + + 12 8 7 + + 1
i Genus sp. 3 1 2 3 4 1 2 1 1 + + 1

Empididae
'

Genus sp. + + 1 + + + + + + + + +
Lauxaniidae

1 Ifomoneura philadelphica + + + 1 + + + + + + + +
( Genus sp. 1 + + + + + + + + + + +

Muscidae
Genus sp. + + 1 1 2 1 1 + 3 7 + +'

Mycetophilidae
Mycomya sp. 1 1 3 1 2 2 + + + + + +
Trichonta sp. + + + 1 + + + + + + + +

Phoridae
| Genus sp. + 1 2 + 2 + + + 1 + + +

r- Pipurculidae
| $3 Chalarus sp. 1 + + + + + + + + + + +
i Sarcophagidae
# Ravinia sp. + + + + + + + 4 + 3 + 3

Sciaridae
j Bradsia sp. + 2 1 + + + + + + .+ + +
; Genus sp. + + + + + + + 1 + + +
! Sphaeroceridae + ,UN

s

| Sphaerocera sp. + + + 1 + + + + + + + +
; Syrphidae

Paragus tibialis 1 + + 1 + + + + + + + +:

| Sphaerophoria cylindrica 4 + + + + + + + + + + 1
; Toxomerus geminatus + + + + + + + 1 1 5 1 4
i Tipulidae
j E'.liptera sp. + 1 + + + + + + + + + +
j He,lius sp. + + 1 + + + + + + + + +
4 Genus sp. + + + + 1 + + + + + + +
1 Unknown
| Genus sp. + + 1 + + 1 1 + 1 1 + +
4 Hymenoptera

.'Apidae
; Apid mellifera + + + , + + + + + + 1 + +
| Argidae

Sofus pilicornis + + + + + 1 + + + + + +i

!

!

Sheet 5
i

!

i

i
1 .
2



_ - _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ ______ _ - _ _ _ _ _ _ - . __

TABLE 3.3.5-1 (continued)

Class +

Order
Family F-1 F-4 Pr-1 Pr-4

Genus and species la 2 3 1 2 3 1 2 3 1 2 3

Insecta (continued)
!!ymenoptera

Brachonidae
Genus sp. a. + + + + + + 2 1 + 2 1 2
Genus sp. b. + 2 1 1 + 1 + + + + + 1

Chalcidoidea
Conus sp. + + 2 4 + + + + + + + +

Diapriidae
Genus sp. I 1 1 3 2 + + + + + + +

Encyrtidae
Genus sp. + + + + 1 + + + + 1 + +

Eulophidae
Genus sp. + 1 + + 1 + + + + 1 + +

Eupelmidae
Genus sp. + + + + + + 1 + + 7 + +

Formicidae
Acanthomyops sp.' + + + + 1 + + + + + + +
Camponotus sp. 1 + 1 + + 1 + + + + + +
Crematogaster sp. + + + + + 2 + + 1 + + +

(" Dolichoderus sp. + + 2 + + + + + + + + +
Formica sp. + + + + + 1 + + 1 + 2 1o3
Itarpagoxenus americanus + + + + + + + + + 2 + +
Leptothorax sp. 2 5 2 1 + 1 + + + + + +
Monomorium geninatus + + + + + + + + + + 1 +
Myrica sp. 1 + 1 + + + + + + + + +
Paratrechina sp. + + 1 + + + + + + + + +
Pheidole sp. + + + 3 2 1 + + + + + +
Tetramorium caespitum + + + + N+ 1 + + + + + +

!!alictidae
Lasioglossum rohweri + + + 1 + + + + + + + +

Ichneumonidae
Genus sp. 1 + + + 1 + + + + + + +

Mymeridae
| Genus sp. + 1 1 1 + + + + + + + +
' Pteromalidae

Genus sp. + + + + + + + + 3 1 + +
Psocoptera

Pseudocaeciliidae .

Genus sp. + 2 1 3 + + + + + + + +
Psocidae

*
Genus sp.
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TABLE 3.3.5-1 (continued)
.

Class
Order

Family F-1 F-4 Pr-1 Pr-4
Genus and species 1" 2 3 1 2 3 1 2 3 1 2 3

Insecta (continued)
Coleoptera

Alloculidae
Isomira sp. + 1 + + 1 3 + + + + + +

Anobiidae
Brachytarsus stricticus + + + + + + + + + + + 1
Caenocara oculata + + + + 1 1 + + + + + +
Petalium bistriatum 1 + + 1 + + + + + + + +

Cantheridae
cantharis marcinalis 1 + + 1 1 + + + + + + +
Cantharis tantillus + 1 2 + + + + 1 + + + +
Chaulioonathus marcinatus + + + + + + + + + 4 1 +
Malthinus occipitalis + + + 1 + 1 + + + + + +
Malthinus sp. + + + 1 + + + + + + + +
Podabys ruculosus + + + + + + + + + 1 + +

Cerambycidae
lietoemis cinerea + + 1 + + + + + + + + +

Chrysomelidae
Babla quadriquttata + + + 1 + + + + + + + +

(~ Chaetocnema sp. + + + + + + + + + + + 1
%J Chlamys sp. (larva) + + + + + + + + + + 1 +

Epitrix sp. + + + + + + + + + 1 + +
| Exema sp. + + + + + + + 1 1 + + +
| Longitarsus sp. + + + + + + + + 1 1 + +
! Microrhopala vittata + + + + + + + + + + 1 +

,

; Oedionychus quercata 1 + + + + + + + + + + +
Ophraella cribrata + + + + + + + + + + + 2
Paria sp. 1 + 1 + + + + +- + 1 + +
FEyTTecthris dorsalis 2 1 + 1 + + + + + + + +
Xanthonia sp. 3 2 2 8 1 4 + + + + + +

Cleridae
Korynetinae opetiopalpus + + + + + + 1 + + + + +
Phy11obaenus humeralis + + + + 1 + + + + + + +

i Coccinellidae
Ceratomegilla maculata + + + + + + + 3 1 1 + +
Hippodamia convergens + + + + + + + + + 5 + 2
liippodamia tibialis + + + + + + + + 1 + + +

1 Psyllobora vigintimaculata + + + + N+ 1 + + + + + +
i Scymes terminatus + + + + + + + 2 1 2 + +

Genus sp. (larva) + + + + + + 1 5 1 + + +
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TABLE 3.3.5-1 (continued)

Class
Order

i Family F-1 F-4 Pr-1 Pr-4

j Genus and species 1" 2 3 1 2 3 1 2 3 1 2 3

i
' Insecta (continued)
: Coleoptera (continued)
1 Curculionidae
; Anametis grandulata + + + + + + + + + + 1 +

Apion sp. 9 5 12 10 + 2 + + + + + +a

Baris sp. + + + + + + + + + 1 + +
Odontecorynus sp. + + + + + + + + + 2 1 +
Pandeletoius hilaris + 2 2 + + 1 + + + + + +

Elatoridae
Ctenicera signaticollis + + + 1 + + + + + + + +
Limonius basillaris + 1 2 + 1 + + + + + + +

,

i
Limonius quercinus 1 2 2 3 3 5 1 + + + + +

Erot.ylidae
Tritoma sanguinipennis 1 + + + + + + + + + + +

Euglenidae
.

! zonantes fasciatu.4 3 2 3 + + + + + + + + +
Histeridae

Saprinus sp. + + + + + + + + + 1 + +
Melandryidae

7" Micronotus sericans + 1 + + 1 + + + + + + +'

03 Scraptia sp. + + + 1 + + + + 1 + + +1

Mordellidae
Mordellistena sp. + + 1 + + + + + + + + +

Orthoperidae
Orthoperus sp. + + + +'- + + 2 + + + + +

Phalacridae \
| g+ + + + + 1 + +
; Phalacrus sp.' + + + +i

Staphylinidae
Apocellus sphaericollis + + + 1 + + + + + + + +
Stenus sp. + + + + + + + + + 1 + +
Tachinus fimbriatus + + + + + + + + + + + 1

" indicates numbers of specimens collected.

.
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TABLE 3. 3. 5-2

TAXONOMIO IDENTIFICATION OF INVERTEBRATES COLLECTED IN SELECTED PERMANENT FOREST (F)
AND PRAIRIE (PR) SAMPLING STATIONS LOCATED WITHIN THE CALLAWAY PLANT SITE,

CALLAWAY COUNTY, MISSOURI, SEPTEMBER 13, 1974

Class
Order-

Family F-1 F-4 Pr-1 Pr-4
;t Genus and species la 2 3 1 2 3 1 2 3 1 2 3

Nematoda
Unknown<

'

Unknown
Genus sp. + + lb + + + + + + + + +

Gastropoda
Pulmonata

Pupillidae,

Vertigo milium + + + + + + 12 3 32 + 19 2
Succineidae

| Genus sp. + + + + + + 7 3 13 + +- +
!

Diplopoda
Unknown

5~ Unkn6wn
' u) Genus sp. + + + + 2 + + + + + + +

Arachnida
Chelonethida,

| Unknown
. Genus sp. 1 + + 1 s+ + + + + + + +

Phalangida ,

i Unknown
'

Genus sp. 2 2 1 + 1 + + + + + + +
Araneida

Anyphaenidae
Anyphaena sp. + 3 + + + + + + + + + +
Aysha sp. + + + + + 1 + + + + + +

Araneidae
Acanthepeira stellata + + + + + + + 2 + + + +
Aranca sp. + + + 1 + + + + + + + +
Argiope trifasciata + + + 3 + + + + + + + +
Micrathena sp. 1 + + + ) + + + + + + +
Neoscona sp. + + + + 1' + + + + + + +
Genus spp. + 2 1 + + + 7 15 13 1 1 6

Dictynidae
,

Dictyna sp, + + + 1 1 + + + + + + +
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i TABLE 3.3.5-2 (continued)
.

4

Class
,

Order.

' Family F-l T-4 Pr-1 Pr-4 <

Genus and species 14 2 3 1 2 3 1 2 3 1 2 3

Arachnida (continued)
Acarina

i Anystidae
: Genera spp. + + + + 1 + + + 2 9 3 4

Bdellidae'

Genus spp. + + + + + + + 1 2 + + 1
Cunaxidae

Genus spp. + 1 1 + + + 1 + + + + +
Erythracidae

j Genus spp. + + + 1 1 + + + + + + +
! Oribatelloidae

Genera spp. + 4 4 19 14 + 250 318 472 319 262 310
i Pachygnathidae
! Genus sp. + + + + + 1 + + + + + +
i Phytoseiidae

Genera spp. + + 1 + + 14 101 65 70 22 5 23
| Tarsonemidae
; r- Genus sp. + + + + + + + 1 + + + +j. Tetranychidae1

! da Dryobia sp. + + + + + + + 1 + + + +
! Tetranychus urticae + + + + + + 74 13 54 4 + 2
! Tydoidae

Genera spp. + + + + + + 3 5 8 1 + 2

' Insecta -

Collembola
Entomobryidae

Genus spp. 4 2 + 2 + 545 121 627 99 105 93 ,

Sminthuridae
Genus spp. + ' + + + + + + 6 163 154 74

; odonata
Coenagrionidae

Enallagma sp. + + + + + + + + + 1 + +
Isoptera

Rhinotermitidae
Reticulotermes flavipes (workers) + + 2 + '+ + + + + + + +

,

Orthopera
Acrididae

Dichromorpha viridis + + + + + + 2 1 2 + + +
Syrbula admirabilis + + + + + + + 1 1 + + +
Genus spp. + 1 + + + + 1 + + + + +

Blattoidae
Genus sp. (nymph) + + + + 1 + + + + + + +
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TABLE 3.3.5-2 (continued)
i

Class
Order

- Family F-1 F-4 Pr-1 Pr-4
i Genus and species la 2 3 1 2 3 1 2 3 1 2 3

Insecta (continued),

Orthopera (continued)i

Gryllidae
Ilapithus agitator + 1 1 2 + 1 + + + + + +i

14emobius f asciatus + + + + + + 1 + 4 + 1 4i

decanthus angustipennis 4 + 2 + + + + + + + + +
'

-

Oecanthus latipennis + 2 1 + + + + + + + + +
Genus sp. + + + + + + + 1 + + + +

1 Phasmatidae
Diapheromera femorata 1 1 5 2 2 1 + + + + + +

Tetrigidae
Tottigidea lateralis (nymph) + + + + + 1 + + + + + +

Tettigoniidae
conocephalus strictus + 4 + + + + 17 15 25 6 9 3

I Orchelimum nigripes + + + + + + 1 + 1 + + 1

) Psocoptera
Psocidae7

e Genus sp. + 1 + 1 + + + + + + + +

[] Genus sp. (nymph) + + + + 1 + + + + + + +
Itemiptera

Alydidae
Alydus curinus (nymph) + + + + + + + + + 1 + +
Megalotomus quinquespinosus + + 1 + + + + + + + + +

Anthocoridae
orius insidiosus + + + + + + 1 + 1 + + 1

Berytidae *g
Jalysus spinosus 8 4 7 + 5 3 + + + + + +

Coreidae
A cnimerus alterhatus + + 2 4 + + + + + + + +

Larg'daei

Euryphthalmus succinctus + + + + 1 + + + + + + +
Lygacidae

Geocoris uliginosus + + + + + + + + 1 + + +
Orthaca sp. + + + + + + 1 + + + + +
Genus sp. (nymphs) + + + + + + + + 2 + + +

Miridae
.2 2 + + + + + +Ilyaliodes harti + 1 6 3.

Lygus lineolaris + + + + + + + + + 1 + 3
Phytocoris sp. a. + 1 + 1 + + + + + + + +-

Phytocoris sp. b. + 2 + + 1 + + + + + + +
Plagiognathus cuneatus + 1 + 1 + + + + + + + +
Genus spp. (nymphs) 4 7 5 2 5 4 + + + + + +
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TABLE 3.3.5-2 (continued)

Class
Order

Family F-1 F-4 Pr-1 Pr-4
Genus and species la 2 3 1 2 3 1 2 3 1 2 3

Insecta (continued)
Hemiptera (continued)

Pentatomidae
Mormidea lugens 1 + + + + + + + + + + +

Reduviidae
Sinea sp. (nymphs) 1 + + + + + + + + + + +
Zelus sp. (nymphs) + 3 1 + 3 + + + + + + +'

Tingidaei

Corythucha arcuata 2 1 4 1 8 7 + + + + + +
Corythucha associata + + + 17 + + + + + + + +
Corythucha cydoniae + + + 5 12 2 + + + + + +
Leptopharsa clitoriae + 7 1 + + + + + + + + +
Leptopharsa oblonga 3 + + + 10 + + + + + + +
Leptoypha mutica 4 2 + + + + + + + + + +;

Physatocheila variegata + + 1 + + + + + + + + +'

Genera spp. (nymphs) 2 1 + 10 9 3 + + + + + +
nomopterar_

i Acanaloniidae

[] Acanalonia bivittata + + 2 + +, 1 + + + + + +
Achiliidae

Catonia cinctifrons + + + 3 2 1 + + + + + +
Alerodidae

Genus sp. + 1 6 1 ' +b 1 + + + + + +
Aphididae '-

Genera spp. (adults and nymphs) 9 38 17 23 25 28 14 12 10 9 + 1
Cercopidae

Philaenus spumarius + + + 2 + + + + + + + +
Cicadellidae

Cloanthanus cupresecens 2 1 3 1 6 5 + + + 2 + +
Cloanthanus frontalis + 1 + 1 1 + + 1 + + + 1
Cloanthanus sp. + + + + + + + + + 1 + +
Coelidia olitoria 1 + 1 + + 1 + + + + + +
Draeculacephala spp. + + 1 + + + + + + 1 2 +
Empoasca fabae complex 10 3 7 5 3 4 + + 2 4 3 5
Empoasca spp. 2 1 3 1 + 1 42 14 28 2 1 +
Erythroneura elegans? + 2 1 + 1s 1 '+ + + + + +
Erythroneura comes complex + 1 1 1 1' + + + + + + +
Erythroneura maculata complex + 2 3 + 4 + + + + + + +
Erythroneura nigra 1 + + + + + + + + + + +
Erythroneura obliqua complex + + + + + 1 + + + + + +
Erythroneura vulnerata complex sp.a 3 + + + + + + + + + + +

Erythroneura vulnerata complex sp.D 2 2 2 1 2 2 + + + + + +
Erythroneura spp. 36 29 92 54 67 30 + + + + + +
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TABLE 3. 3. 5-2 (continued)
.

4

!

Class
J Order

Family F-1 F-4 Pr-1 Pr-4

! Genus and species Id 2 3 1 2 3 1 2 3 1 2 3

\
Insecta (continued)

i llomoptera (continued)
Cicadellidae (continued)

Exitianus exitiosus + + + + + + 3 1 3 3 1 +

Flexamia sp. + + + + + + 10 5 4 + + +

Graminella nigrifrons + + + + + + + 1 + + + +

Gyponana sp. + + + + + + + + + 1 + +

Hymetta trifasciata 1 3 + + 1 1 + + + + + +

Hymetta spp. + 1 1 4 4 2 + + + + + +

Latulus sayi + + + + + + 34 12 24 1 + +'

Neokolla hieroglyphica 1 4 2 + + + + + + + + +

Paraphlepsius irroratus 6 1 4 3 + 3 + + + + + +

Paraulacizes irrorata + + 2 + + 1 + + + + + +
; ---

+ + + + + + + + 7 - + + +Polyamia apicata
Scaphoideus spp. + 2 2 + + + + + + + + +
Xestocephalus publicarius + + + + + + + 2 + + + +

Genera spp. (mostly numphs) 14 25 17 13 23 21 78 13 81 16 2 5

Cliiidae
r- Myndus enotatus 20 28 23 4 8 1 + + + + + +

j. Myndus fulvus 17 24 8 21 21 14 + + + + + +

ao Myndus sp. + + 1 + + + + + + + + +

Coccoidea
Genera spp. + + + 1 + 1 + + 2 + + +

Delphacidae
+ + + + + + +Kelisia axialis + 2 + t-

a \++ + 2 4 2 + + +Libernilla ornata + + + +
Genus spp. + 1 2 + 1 + 3 4 4 + + +

Derbidae
Otiocerus degeerii + 2 + + 4 + + + + + + +

Dictyopharidae
4

Phylloscelis atra + + + + + + + + + 2 3 2

Flatidae
Ormenis pruinosa 2 + + + + + + + + + + +
ormenis septentrionalis + + + + + 2 + + + + + +

ormenis venusta + 1 + + + + + + + + + +

Issidae *-

Bruchomorpha vittata + + + + + 50 36 55 14 10 2

Membracidse
Campylenchia latipes 1 + 1 + + + + + 1 + 1 3
Publilia reticulata + 1 22 + + 1 + + + + + +
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TABLE 3.3.5-2 (continued)

Class
Order

Family F-1 P-4 Pr-1 Pr-4
Genus and species la 2 3 1 2 3 1 2 3 1 2 3

Insecta (continued),

Homoptera (continued)*

j Membracidae (continued)
Tylopelta americana + + + 1 + + + + + + + +

| Genus spp. (nymphs) + + 2 + + + + + + + + +
Pseudococcidae;

Genus spp. + 2 + + + + + + + + + +
Psyllidae

Livia vernalis + + + + + + 1 + + + + +
Thysanoptera

Aeolothripidae
Aeolothrips bicolor + + + + + + 6 4 5 + + +

Phlacothripidae
Genera spp. 2 2 + 2 + + 8 3 18 19 7 10

Thripidae
Anaphothrips obscurus + + + + + + 9 + + + + +

5~ Agtirothrips rufus + + + + + + 7 4 8 2 4 2
,

| [[ Chirothrips crassus + + + + + + + + 3 + + +
Echinothrips americanus 1 1 1 + 1 + + + + + + +
Frankliniella tritici + + + + + + + 1 3 3 2 3
Scirtothrips niveus 1 2 + + + + + + + + + +
Sericothrips EIpETsiae + + + + + + 4 + 2 10 1 1

: Thrips helianthi + + + 1 .2% + + + + + + +
| Thrips spp. + + 4 + 1 2 + 27 21 15 2 2
i Neuroptera

Chrysopidaei

j Chrysopa rufilabris + 2 1 3 1 1 + + + + + +
) Chrysopa spp. (larvae) 5 2 4 2 3 1 + + 1 + + +

Coniopterygidae
Coniopteryx vicina + + + + 1 + + + + + + +
Coniopteryx vicina ? (larvae) 1 1 + + 5 3 + + + + + +

I Hemerobiidae
i Hemerobius humulinus + + 1 + + + + + + + + +

Lepidoptera
,

: Aegeriidae
,

| Synanthidon sp. + + + + 4 + + + + 1 + +
Amatidae,

Scepsis fulvicollis + + + + + + 1 + + + + +
Arctidae

-! Genus sp. (larvae) + 1 1 + 2 + + + + + + +
'- Eriocranidae I

Genus sp. (larva) + + 1 + + + + + + + + +

!,
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TABLE 3.3.5-2 (continued)

Class
Order .

Family F-1 P-4 Pr-1 Pr-4.

Genus and species la 2 3 1 2 3 1 2 3 1 2 3

; Insecta (continued)
! Lepidoptera (continued)

Geometridae
Genus spp. (larvae) 7 7 13 3 7 6 + + + 1 2 4

| Hesperidae
j Genus spp. (larvae) + + 1 + 1 + + + + + + +

Limacodidae,

' Genus sp. (larvae) + + + 1 2 + + + + + + +
Megalopygidae

Genus sp. (larva) + + + + 1 + + + + + + +
Noctuidae4

; Genus spp. (larvae) + + 3 + 1 2 + + + 3 + 3'

Noctuoidae
Genera spp. 3 4 1 2 + 3 2 1 2 2 1 +

Notodontidae,

j Cerura sp. (larva) + + + + + + + + + + + +
i Heterocampa sp. (larvae) + + + 1 + + + + + + + +

Schizura sp. (larvae) + + 1 + + 2 + + + + + +

Genus spp. (larvae) 5 3 2 5 3 2 + + + + + +'

Nymphalidae+
p.

I i Genus spp. (larvae) 2 5 7 1 3 2 + + + + + +

! {[ Pyralidae
Genus sp. (larva) + 1 + + + + + + + + + +

Sphingidae
i Genus sp. (harva) + + + + 1 + + + + + + +

Tortricidae
Genus spp. (larvae) 4 + 4 7 3 6 + 2 + 1 + 1

,

i Unknown
; Genus sp9 (larv&O 4 1 8 ~1 . ,4 2 + + + + 1 1

Coleoptera
' Anobiidae

Caenocara tenuipalpa? 1 + + + + + + + + + + +
,

Bruchidae1

j Acanthoscelidae longistilus + 2 1 + + + + + + + + +
; Meibomeus musculus + + 1 + + + + + + + + +
! Buprestidao
4 Pachyscelus gurpurens + + + + + 1 + + + + + +

Cantharidae
| Chauliognathus pennsylvanicus + + + + .+ + + 1 + + + +
i Carabidae o

Notiophilus novemstriatus + + + + + 1 + + + + + +
; Chrysomelidae
' Altica sp. + + 1 + + + + + + + + +

D1epharida rhois + + + 1 + + + + + + + +
,'

!
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TABLE 3.3.5-2 (continued)

Class
Order

Family F-1 F-4 Pr-1 Pr-4
Ccnus end species 1" 2 3 1 2 3 1 2 3 L 2 3

Insecta (continued)
Coleoptera (continued)

Chrysomelidae (continued)
Chaetocnema confinis + 3 2 + 1 + + + + + + +
Chaetoenema pulicaria + 1 + 1 1 1 4 2 4 9 6 13,

Diabrotica undecimpunctata + 3 3 + 3 + 1 1 + 1 + 8
Eritrix fuscula + + + + + + + + + + + 1
Epitrix sp. + + + 1 + + + + + + + +
Longitarsis sp. + + + + + + + + + + 1 +
Microrhopala vittata + + + + + 3 + + + + + +
Paria cancellagilvipes 2 + + + + + + + + + + +
Paria spp. I 1 3 + + e + + + + + +
Genus spp. (larvae) + 2 + + + + 1 + + + + 1

Cleridae
Hydrocera humeralis + + + + + 2 + + + + + +
Genus spp. (larvae) + + + 1 + + + + + + + +

Coccinellidae
5" Psyllobora vigintimaculata + + + 2 + 2 + + + + + +

i sa Scymnus xanthespis? 1 + + + + + + + + + + +'d Scymnus spp. + + 1 + 1 + + + + + + +
Genus sp. (la rva) + + + 1 + + + + + + + +

Curculionidae
Apions spp. 1 12 + 1 "\ + + + + + + +
Centrinites strigicollis + + + + 1 + + + + + + +
Conotrachelus sp. + + + + 1 + + + + + + +
Curculio sulcatulus + + + + + 1 + + + + + +
Cyrtepistomus castaneus 1 3 + 11 + 1 + + + + + +
Geraeus picumnus + + + + + + + 2 + + + +
Hypera punctata + + + + + + + 1 + + + +
Pandeletius hilaris 1 + + + 2 1 + + + + + +
Smicronyx sp. + + + + + + + + + + + 2

i

Genus sp. (larvae) + 1 1 + + + + + + + + +
Euglenidae

I Zonantes fasciatus + + + + + 1 + + + + + +|
Zonantes subfascietus 2 1 4 + + + + + + + + +

Lamperidae ~* s
Lucidota corrusca + + + 1 + + + + + + + +

Lathridiidae
Cartodere sp. + + + + + + + + 2 + + +
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TABLE 3.3.5-2 (continued)
|

| Class
| Order
' Family F-1 F-4 Pr-1 Pr-4'

Genus and species _1" _2 _3 _1 _2 _3 _1 _2 _3 _1 _2 _3
,

! Insecta (continued)
; Diptera (continued)

Cecidomyiidae,

, Genus spp. 3 8 5 + 5 3 4 + + + 1 +
| Chironomidae
i- Geaus spp. + + 1 1 1 + 14 31 16 3 2 1
' Chloropidae

Meromyza americana + + + + + + + + 2 + + +
Genus spp. + + 1 1 1 1 31 19 18 2 + 7;

1 Clusiidae
| Clusa lateralis + + + + 1 + + + + + + +
! Culicidae
! Genus spp. + 2 1 1 2 1 + + + + + +
! Cyclorrhaphae

Genera spp. (larvae) + 2 + + + + 7 5 4 + 3 2
| Dolicopodidae
! Genus spp. 4 3 6 + 3 1 1 + 2 + 1 +
I Drosophilidae

r-
a Chymomyza amoena 5 3 1 + 1 2 + + + + + +

| [] Genus sp. + 1 1 1 + + + 1 1 + + +
: Empididae

| Genus sp. 1 1 + + + + + + + + + + ,

Heleomyzidaej

Genus sp. 1 + + + + + + + + + + +,

: Muscidae? '

) Genus sp. + 1 + + "+ + + + + + + 1
Hycetophilidae*

Genus spp. 4 1 1 4 + 3 1 + + 1 + 1
Nematocerae,

Genus spp. 4 5 9 6 7 2 35 32 29 7 5 5
j Otitidae

Genus sp. + + + + + + 1 + 1 1 + +
| Phoridae
| Genus sp. + 1 6 4 + + + + + + + +
! Pipunculidae
! Pipunculus sp. + + 1 + + + + + + + + +
| Genus sp. + + + + 1 + + + + + + +

| Platypezidae *
,

! Platypeza sp. 1 + + + + + + + + + + +
} Psilidae
! Loxocera cylindrica 1 + + + + 1 + + + + + +

|
.
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l TABLE 3.3.5-2 (continued)
,

! Class
j Order
i Family F-1 F-4 Pr-1 Pr-4
; Genus and species 111 111 111 111
1
1 Insecta (continued)
! Diptera (continued)
! Sarcophagidae
i Ravinia guerula? + + + + + + + 1 + + + +
i Scatopsidae
I Genus sp. + + + + + + + + + 3 3 3
! Sciaridae
! Genus sp. + 4 + + 4 1 3 + 4 2 2 2

| Sciomyzidae
j Limnia sp. + + + + 1 + + + + + + +
t Schizophora
i Genus sp. + 2 6 + 2 3 + 2 2 5 4 1
2 Simuliidae?
4 Genus sp. + + + + + + + 1 + + + +

Sphaeroceridae
1 Genus sp. 1 + + + + 1 + + + + + +

Stratiomyidae
Sargus cuprarius + 2 + + + + + + + + + +

r- Syrphidae,

i /, Oeyptamus fuscipennis + + + 1 + + + + + + + +
cs Toxomerus marginatus + 1 1 + + 2 + + + + + +

Toxomerus politus + 1 + 1 + + + + + + + +
- Genus sp. + + + + + + 1 + + + + +

Tachinidae'

.
Cholomyia inaequipes + + 1 + + + + + + + + +

! Genus sp. 1 + + + . , + + + + + + + +
Tipulidae %.

Genus sp. 1 4 3 1 2 + 1 + + 2 + +
Unknown

Genus spp. 2 2 + + 1 + + 1 + + + +
Hymenoptera

; Apidae
' Bombus americanorum + + + + + + + + + 1 + +

Bethylidae
Pristocera sp. 4 2 1 + 2 + + + + + +'

Brachonidae
; Genus spp. 11 6 5 6 6 2 1 + 1 1 1 1
I Chalcididae *

1 Eurytoma sp. + + + 1 + + + + + + + +
| Perilampus sp. + + 1 + + + + + + + + +
i Genus sp. + + + + + 1 + + + + + +
|

|
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-| TABLE 3.3.5-2 (continued)
i

j class
Order

Family F-1 F-4 Pr-1 Pr-4
Genus and species la 2 3 1 2 3 1 2 3 1 2 3

i Insecta (continued)
j liymenoptera (continued)

Chalcidoidae
1 Genera spp. 51 47 21 22 25 16 31 27 22 7 7 10
! Cynipidae

Genus spp. 8 4 2 1 2 + + 1 + + + +
Encyrtidae

Genus sp. + + + 1 + 1 + + + + + +
Eulophidae

Euplectrus sp. + + 1 + + + + + + + + +i

Tetrastichus sp. 2 + + + + 2 + + + + + +
a Genus spp. + + 1 + + 1 + 3 + + + +

Eupelmidae
,

Eupelmus sp. + + + + + + + 1 + + + +'

| Genus sp. + + + + + + + + 2 + + 1
Formicidae

Aphaenogaster fulva + + + + + 1 + + + + + +
Crematogaster cerasi 4 1 2 1 + + + + + + + +r.

e Cromatogaster clara + + + + + + + 2 + + + +
{ [3 Crematogaster lineolata 3 + 1 1 + 1 + + + + + +
| Crematogaster sp. + + 2 + +- + + + + + + +
' Formica fusca + + 2 1 + + + + + + + +

Lasius sp. + + + + + + + + + + + 1
Leptothorax ambiguus 20 9 8 2 .+ + + + + + + +
Monomorium minimum + + + + +?N + + + 1 + + +
Prenolepis imparis 5 4 5 15 9 4 + + + + + +
Solenopsis molesta + + + + + + 1 2 + + + +
Tetramorium caespitum 1 3 1 2 + + + + + + 1 +

Ichneumonidae
Gelis sp. 1 + + + + + + + + + + +
Genus spp. 1 1 2 + + 1 1 + + + + +

Mymaridae
! Genus spp. 5 4 + + + + 11 8 17 5 7 1

Ormyridae
Ormyrus sp. 1 + + + + 1 + + + + + +

Pompilidae
Genus sp. + 1 + + + + + + + + + +

,

Pteromalidae '

Genus sp. + + + + + + + 3 + + + +
Tiphiidae '

Genus sp. + + + + 1 + + + + + + +

,
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TABLE 3 3 5-2 (continued)j ,

i
*

Class |1

) Order
! Family F-1 F-4 Pr-1 Pr-4

Cenus and species 14 2 3 1 2 3 1 2 3 1 2 3

Insecta (continued) ,

Ilymenoptera (continued),

Unknown
i Genera spp. + 2 1 1 2 + + 5 + + + +
1 .

" samples of 50 sweeps each.
"

,
I'

|

) not observed.
*
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' TABLE 3.3.5-3
'

COMPARISON OF INVERTEBRATE SPECIMENS COLLECTED BY
PERMANENT STUDY PLOT AND TRANSECT DURING
THE SPRING AND FALL SAMPLING PERIOD,
1974 ON THE CALLAWAY PLANT SITE,

CALLAWAY COUNTY, MISSOURI

Spring
Transect F-1 F-4 Pr-1 Pr-4

1 143 130 319 539

2 326 92 485 41^
4

3 149 54 115 126'

Total 618 276 919 706 ,.

Grand Total. 2519 ,
,

.

Fall
Transect F-1 F-4 Pr-1 Pr-4

1 436 355 1677 934
*

2 535 392 974 796

3 490 336 1899 751

Total 1461 1083 4550 2481

Grand Total 9575

i

;

.

e

.
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