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ABSTRACT

Cooper Nuclear Station is located on the Nebraska side of the
wtssouri River in Nemaha County. %c station utilizes a botitng . water
teactor and steam turbine generator to produce 778 Mk' (net) of
electrical power. %c cooling system is a once-through design that
-withdraws watet f rom, and discharges to, the Missouri River.

No significant ' adverse impacts to the biota of the Missouri Ri.ver from
Cooper Nuclear Station discharge were detceted. Localized ef fects in
the vicinity of the discharge'have been observed. %csc include changes

1 . in the diversity and productivity of phytoplankton, periphyton, and
benthic invertebrates at certain times of the year.

The station appeat s to entrain large numbers of catastomid larvae, but

this loss is not reflected in the available commeretal f tshcrtes
,

statistics. .Latge ntsnbers of gizzard shad and f reshwater drtan are

impinged annually by C:oper Nuclear Station, but neither of these
species seem to be adversely affected. Rigmouth buf falo populations

could potentially suf fer losses, but as was the case with the other-
'

catostomtds, comercial catches of bigmouth buf f alo did not seem to be
affcCted by Station operation.

.
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SUMMARY OF FINDINGS

Cooper Nuclear Station is located on the Nebraska side of the Missouri

River at River Mile (RM) 532.5. The station utilizes a boiling water

reactor and steam turbine generator to produce 778 MW (net) of electrical
The cooling system is a once-through design that withdraws waterpower.

from, and discharges to, the Missouri River. When the plant is oper-
9ating at full load, the heat rejection rate is 5.6 X 10 BTU / hour.

7

Cooper Nuclear Station does not alter the phytoplankton, periphyton,
7.ooplankton, or benthic macroinvertebrate communities of the Missouri
River. Some effects were noted for these groups but they were confined
to either minor seasonal differences or were spatially limited. For
example, pytoplankton studies indicated that initial (7 hour) effects
usually included slight stimulation during the winter and minor
inhibition of productivity during the remainder of the year. There was
also some evidence of a shift in connunity composition in samples
collected from the discharge canal. These changes, at times, favored

the more tolerant green and blue-green algae over the diatoms but were
not consistent enough, or of sufficient magnitude, to demonstrate major

i
plant-related effects.

i

Cooper Nuclear Station entrained an estimated 0.9 to 6.5 percent of the
river zooplankton annually from 1974 through 1977. This calculation was

based on plant water usage and the assumption of zooplankton homogeneity

in the Missouri River.16

As an average through time (4 years), the plant entrained 2.9 percent of
the river zooplankton. This grand mean, however, is probably low since
during 1977 there was a trend toward greater water usage as the station
operated at higher turbine capacity (>84 percent on 8 of 12 sampling
periods).12 Thus, an average calculated for 1977 only, indicated
that 3.7 percent of the river zooplankton was entrained by Cooper
Nuclear Station. This may represent a worst case situation.

1-



No significant adverse impacts to the biota of the Missouri River from
the Cooper Nuclear Station discharge were detected. Localized ef fects
in the vicinity of the discharge have been observed. These include
changes in the diversity and productivity of phytoplankton, periphyton,
and benthic invertebrates at a certain time of the" year. The plant
neither enhances the fisheries of the Missouri River nor does it provide
good winter fisheries such as those reported elsewhere.

The . station appears to entrain large ntunbers 'of catostomid larvae by
eu.rainment but this loss is not reflected in the available consnercial
fisheries statistics. Large numbers of gizzard shad and freshwater drum
are impinged annually by the Cooper Nuclear Station, but neither of
these species seem to be adversely affected. Bigmouth buf falo

populations could potentially suffer losses, bu* as was the case with
the other catostomids, consnercial catches of higmouth buffalo did not
seem to be affected by station operation.

Cooper Nuclear Station does not interrupt fish movement in'the Missouri

River, and the plume does not form a blockade. Tagging studies
conducted near Cooper and Fort Calhoun Nuclear Stations indicated random
movement, with no apparent trends. Other studies have also indicated
that fish will move in and out of thermal plumes.

Inspection of the data for the October to November period suggested that
gizzard shad, carp, and (to a lesser extent) goldeye were the species
that would most likely be affected by cold shock because these species
appeared to congregate in the discharge canal. |

-

;
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1.0 INTRODUCTION

1.1 BACKGROUND

The United States Nuclear Regulatory Commission (NRC) issued nonradio-

logical Environmental Technical Specifications (ETS) for the Cooper
Nuclear Station (CNS) in January 1973. The Cooper Nuclear Station is

_ owned and- operated by Nebraska Public Power District (NPPD).- The ETS,

with amendments, is contained in Appendix B to Operating License
Number DPR-46 for the Cooper Nuclear Station. Appendix B sets forth
limitations on plant operations applicable to the condenser cooling
water discharge temperature, chemical discharges, and intake character-
istics. In addition to the ETS requirements, station discharges are
also regulated under the state administered NPDES program, i

The Cooper Nuclear Station ETS can be divided into three
major. categories: !

1. Operating Limits--These deal with condenser cooling water
discharge temperature and chemical releases.

2. Monitoring and Surveillance Program--This requires monitoring
the ambient river water temperature and chemical properties
above and below the station. This program also evaluates the

.

loss of aquatic life due to station operation.

3. Study and Evaluation Program--This program monitors the river
aquatic community (plankton, macroinvertebrates, and fish) . It

also evaluates the effects of the operations on the aquatic

ecosystem.

The objectives of the ETS are to:

1. Protect the aquatic community of the Missouri River in the

vicinity of the station from being exposed to excessively high
'

temperature or to a sudden change in water temperature;
2. Assure that chemical discharges from the station do not have

adverse impacts on the Missouri River aquatic community; and
3. Evaluate the loss in aquatic life attributed to plant cooling

water intake.

,

t
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ETS defines the duration for each of these three major programs. _ Both-
the monitoring and surveillance program and the opercting limits are to
remain in effect throughout the operating life of the station. Mean-

+

while, the study and evaluation program shall be conducted for a minimum j

] of 5 years _ of plant operation unless results of - these 5 years- of study
~

- justify a longer duration.' This prompted the production of this.

assessment document,~since plant operations began in' July 1974.

|

Document contents generally follow a standard scientific approach and
are arranged in a manner capable of adequately addressing questions on;

probable plant -impacts on near-field and far-field aquatic communities
j of the Missouri River.
,

4

The information contained herein includes, but is not limited to:

1. Documents submitted by NPPD to NRC;

2. Data obtained from Nebraska Department of Environmental>

Control (DEC);-

3. - Data obtained from Nebraska Game and Parks Consnission-(GPC);

; 4. Data acquired from NPPD environmental consultants;

5. Data obtained from published literature;

; 6. Results of a meeting held at the plant in February 1981, and

} observations recorded during a station visit; and

7. Other pertinent data sources.

1.2 APPROACH AND RATIONALE

i - Cooper Nuclear Station began commercial operation on July 1, 1974.
Monitoring of the preoperational aquatic communities has been conducted
by NPPD since 1969. Data collected during the 1973 to 1978 period are

,

. the primary source of information upon which conclusions in this docu-
ment were reached, both for preoperational (1969 to June 1974) and
operationet (July 1974 to 1978) monitoring. -Because of numerous changes

I- made in both ' locations and methods during the .early preoperational )
studies, only the data beginning with 1973 will be compared. Indepen-4

dent calculations and other sources of information were also used.
Additional 'information was gained from visiting the site and the'

,

I surrounding area.

;

!.
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Based on available data and the results of interviews, the discharge of

heated effluents into the Missouri River from Cooper Nuclear Station has
occurred for a sufficient tirr.a to allow operational impact evaluation.
Similarly, data collected on entrainment and impingement (plankton,
fish, and fish larvae) were adequate to address the question of the type
and magnitude of aquatic life lost to plant intake.

The rationale and approach used in this document for demonstrating the
type, magnitude, and duration of the station's impacts are based on the
following criteria:1,2 |

1. Reduction of successful completion of the life history of |
!

indigenous species;

2. Substantial reduction of comunity heterogeneity or trophic
structure;

3. Substsacial increases in abundance and/or distribution of
nuisance species;

4. Eliminatico of species of potential economic (conr"treial)
and/or recreational values;

5. Relation of cooling water intake location, depth of intake,

water velocity, and screen design and the existing aquatic
community;

6. Changes in odor, or taste of the receiving waters; and

j 7. Presence (or absence) of appreciable harm to the balanced.

indigenous community in the vicinity of the plant since,

I operation began.

Biological comunities of the Missouri River (including the plant Jte)

have-been subjected to various disturbances over the years, primarily

due to man-induced changeq,. The Missouri River in the vicinity of
Cooper Nuclear Station is wholly channelized. It consists of rock

revetment along the shorelines and various channel training structures ,

in the river. The river is dammed in several locations, and the main

channel is maintained for navigation from March through November.3

1-3
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In addition to the alteratica of physical habitat, .various introduced
finh species (e.g. , carp) have become-very abundant in this. reach of the -|

s| . Missouri River. It is presumed that prior 'o plant operation, there had '

h- ' been a balanced aquatic community in the vicinity of Cooper Nuc1rar
. !'

'

, . Station,

i-

; 1.3 DOCUMENTATION FORMAT

This document provides specific information required by NRC for ' environ-,

mental appraisal and possible regulatory . action, which is dependent on
4

' the outcome of the monitoring programs conducted at Cooper Nuclear
Station during the plant's operational period.

,
Section 2.0 provides a concise description of the plant intake and dis-

I

| charge structures. Furthermore, the discharge zone, existing thermal
i pluma, and AT are discussed here in relation to operating limits.

Power plant use and operating history will be briefly discussed. This,

section will include a summary on the contents of the 1973 ETS and any-;

additional modification and/or amendment. A copy of the original'and
t

the modifie? ETS and NPDES permit will be presented in the appendices.

) Section 3.0 provides assessments and the major conclusions reached in
! this document. This section includes a short discussion on potential
j discharge and intake impacts generally associated with power plant
! operation. Analyses will be provided on operational impact predictions

as projected in 1973.4 An in-depth analysis of operational impacts
oberved during the operai.ional years will be provided in Section 3.0.t

| A comparison will be made between preoperational projections to impacts
and impacts observed during the operational years. Operational impacts,

evaluated in this section will be carried out on a trophic-level-by-
trophic-level basis. .

n 1

Section 4.0 summarizes concrete conclusions achieved in t'ais document,

f based on data, analyses, and discussione presented in Section 3.0. ;

l
d

e-
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2.0 STATION DESCRIPTION

2.1 INTRODUCTION

Cooper Nuclear Station is located on the Nebraska side of the Missouri

River at River Mile (RM)S32.5. The station utilizes a boiling water*

reactor and steam turbine generator to produce 778 MW (net) of elec-
trical power. The cooling system is a once-through design that with-
draws water from, and discharges to, the Missouri River. When the
plant is operating at full load, the heat rejection rate is 5.6 x 109
BTU / hour.

A summary of station discharge temperature is presented in Table 2-1. A

precise correlation between A T and station operating condition cannot
be made, but there is a general trend of increased AT and an increased
plant capacity factor. This trend can be observed by making comparisons

|

by month among years. These data generally indicate that a higher plant
capacity was achieved after the first two years of operation.

i

2.2 PLANT WATER USE AND COOLING SYSTEM

2.2.1 Plant Water Use

Station operating water for condenser cooling and service water systems
is withdrawn from the Missouri River. In addition, local wells are used

to produce water that is treated to provide finished water for the sta-
tion. Water is drawn into the station by four 162,750 gallons-per-
minute (gpm) capacity circulating pumps (total: 651,000 gpm). The
amount of water withdrawn is dependent upon the number of pumps in use.
Chlorination of cooling water is not required for control of bio-fouling
at Cooper Nuclear Station becease the silt load of the Missouri River

provides sufficient abrasion to prevent slime buildup. Chemicals are
! used in water treatment, liquid waste, sanitary waste, and decontamina-
|

| tion systems. Chemical discharges from these systems have generally
been at or below the limits specified in the plant NPDES permit and

| the ETS.

|

;

!
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Table 2-1. G-immi Mb ad Calculated Ambiert Tegerature sul Mariam AT for Cooprr Miclear Station,19M tiragfi 1979

19%* 1975 19M 1977 1978 19M

Pterium Calculatei Murima Calculated Ptuumm Calculatal Mm== Calculatal Munam Catastated W= Calostates

Discherpe Ambient Mariam Discharge Ambiet Marimum Discharge Miet Maximum Daa &arge Mist Mariam Discharge Mist lemruman Dischange Ambiet Mar 6mm
T (*F) T (*F)? AT (*F) T(*F) T(*F) A T (*F) T (*F) T (*F) O(*F) T (*F) T (*F) A T (*F) T (*F) T(*F) A T (*F) T (*F) T (*F) A T (*F)

M 33 41 M 33 41 82 33 49 69.5 31.5 N M 33 43

February 67.5 ", %.5 D 33 =0 m.5 35 49.5 61 32 29 72.5 33 39.5Jamary

Murm 71.5 39 32.5 2 47 31 E 35 49 67.5 37.5 30 80.5 45 35.5

April 78 %.5 23.5 86 55.5 30.5 80.5 50 30.5 66 43 23 80 50 30

May 79.2 69.2 10 86 68 18 83 63.5 19.5 88.5 68 20.5 89 70.5 18.5 89 69.5 19.5

.hau- 91 M.2 16.8 %.5 M.5 16 95 D 22 97.5 78.5 19.0 %.5 2.5 18.0 97.5 M.5 19

N July 86.5 79.3 7.2 %.5 80 16.5 97.5 80.5 17 103.0 J2 21.0 101 81.5 19.5 100.5 81.5 19

b hwant %.I 77.4 16.7 95 80.5 14.5 %.5 77 17.5 %.5 M.5 20.0 101.5 m 17.5 98 m 18

september M.9 63.95 10.95 %.6 77.8 14.8 90.5 M I4.5 93.5 M 19.5 97 M.5 20.5 95.5 79.5 16

Oct<*er 71.95 55.15 16.8 -sart C -9ffr C M 36.5 17.5 89 68 21.0 82 63 1*

In w m6er 52.9 47.8 5.1 68 35 33 69 32 37 M 44 32.0 71.5 44.5 27.0 70 45.5 26.5

Decneer M % 42 81 12 49 70 32 3 69 32.5 %.5 M.5 31.5 43

* Foins far 19M represcat I day during umnth,
i Colontated Minit * Marine T - Itur AT, fcr att datre.

Smsw: PM . 1981.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ - - ___________



_

.

.

2.2.2 Cooling Water System

Cooper Nuclear Station utilizes a~ once-through cooling system to dissi-
pate excess heat from the condensers and auxiliary cooling systems.
Af ter passage through the condenser, cooling water is discharged back
into the river via a 1,000-foot long canal that enters the river at a

60* angle. Warmed water from che circulating system is used for back-
washing into the screen well during cold weather to prevent ice from
clogging the intake screens and pump intake chambers.

2.3 INTAKE AND DISCHARGE SYSTEMS

2.3.1 Intake Structure

The intake structure (pumphouse) was _ originally located flush with the
protective channel works of the Army Corps of Engineers. In 1974, a

guidewall was installed in front of the intake to reduce the amount of
|

sediment being taken into the plant (see Figure 2-1) . The structure is I
|located on the west side of the Missouri River at River Mile 532.5.

Cooling water is drawn into the plant through eight screen bays. Large
items and debris are prevented from entering the intake bays by fixed
trash racks. The cooling water passes through traveling screens
(3/8-inch mesh) and then through the cooling systems (see Figure 2-2).
The traveling screens are backwashed'with water. The materials washed

from the screens (to include fish) are collected in a common trough and
discharged into the river via a pipe.

2.3.2 Discharge Structure

Heated water leaving Cooper Nuclear Station is discharged into the
Missouri River via a 1,000-foot long discharge canal (see Figures 2-1
and 2-3). The discharge canal is situated approximately 60' in the
direction of river flow and is about 120 feet wide and 5 feet deep at
the outlet.

2.4 STATION ENVIRONMENTAL TECHNICAL SPECIFICATIONS

Cooper Nuclear Statjon is operated under NRC operating License
Number DPR-46 and the Environmental Technical Specifications, Appendix B

4
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(see Appendix A). The original ETSs were issued in January 1973 and
|have been amended several times. Because preoperational and operational
;

data (on which the analyses presented here are based) cover the period
from 1973 to 1978, the 1973'ETSs are utilized for program compliance. A l

:

copy of the 1973 ETS is presented in Appendix A. In addition to the i

ETS, Cooper Station also operates in compliance with limits set in the

Nebraska NPDES Permit Number NE 0001244. The 1973 ETSs include the

following major classes:
1. Operating' Limits;
2. Monitoring and Surveillance Program; and
3. Study and Evaluation Program.

The following is a summary of the contents of programs covered in the
ETS and limits placed on station operations.

2.4.1 Operating Limits (Details are in Appendices A and B)
1. Condenser Cooling Water Temperature Limits

a. Maximum discharge temperature shall not exceed 103*F.
b. Maximum /LT shall not exceed 18'F, except during changes in

power level or when backwashing,
c. Maximum lit from November to April shall not exceed 30*F

when tempering occurs.

d. Maximum /iT shall not exceed 32*F during backwashing and
22*F at other times when a circulating-water pump is down
for maintenance.

e. Normal plant operation shall be controlled so that changes
in the river temperature shall not exceed 2*F per hour at i

i the boundary of the mixing zone (7,500 feet downstream of
the discharge).

2. Chemical Dircharges

a. Total residual chlorine: not to exceed 0.1 milligrams per
liter (mg/1).

b. Turbidity from waste water shall not impact more than a
10 percent increase to the water in the discharge canal.

I

I

I 2-7
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Suspended or settable solids-(SS): not to cause more than 1c.

a 10 percent. increase in turbidity to water'in the
discharge canal.

d. Toxic substances: none which will render water unusable
with standard municipal treatment.

e. Dissolved solids: shall not increase the conductivity by

more than 10 percent in the discharge canal.
f. pH: between 6.5 and 9.0 pH units.

2.4.2 Monitoring and Surveillance Program

1. Monitoring of Thermal and Chemical Discharges

a. Continuous monitoring of ambient and discharge

temperatures.

b. Thermal plume monitoring shall be conducted monthly (when
river conditions permit) for one year. The 3-dimensional

extent and isotherm structure of the plume will be

measured.

c. Duplicate water quality sampies for laboratory analyses
will be collected monthly (May through November) from four
locations. Sampling will be restricted to the intake and
discharge during the remainder of the year.

d. Physical measurements and field analyses wi'l include: DO,

pH, total alkalinity and turbidity, fiel/. chemistry, and

nutrient analyses will also be performed (Appendix A,
Tables A-4 through A-6).

2. Monitoring and Reporting on Loss of Biota by Impingement

a. Fish impingment shall be monitored one hour per day for a <

minimum of five days per week to include nocturnal periods,
b. Data for each sampling period will . include time of

collection, size, weight, and physical condition by species
for each fish impinged.

.

0
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3. Monitoring of Passage Effects on Planktonic Organisms

Monthly sampling will be conducted in all months of thea.

year to determine the thermal and mechanical effects of
condenser passage on dominant members of phytoplankton and

zooplankton.
b- _ Monthly samples will be collected for determining zooplank-

ton survival and phytoplankton viability.

2.4.3 Study and Evaluation Programs

Phytoplankton--Duplicate samples'for phytoplankton analysis will be
collected monthly (May through November) at five locations. Samples

will be collected with a Kemmerer sampler. Analyses will provide
enumeration and species composition data. This sampling program was

terminated in mid-1978.

Zooplankton -Duplicate samples for zooplankton analysis will be col-
1ected using the same locations and timetables as phytoplankton
sampling. Samples will be collected with a Miller plankton sampler
equipped with a #10 (153-u mesh) plankton net. Analyses will determine

1 abundance and seasonal occurrence. Sampling for zooplankton was

terminated in mid-1978.4

.

Periphyton--Periphyton samples will be collected from artificial sub-
strates anchored at five locations in the river, from June through'

November. Analyses will determine species composition, relative abun-
dance and biomass (ash-free weight).

Macroinvertebrates--Samples for macroinvertebrates will consist of col-
,

1ections from both natural and artificial substrates at five locations. |

Samples will be analyzed to determine species composition, abundance , I'

and diversity.
'

,

Fish--Fish will be sampled monthly (May through November) at three loca-

tions from both the Nebraska and Missouri shorelines. Sampling will

consist of collections made by electroshocking and seine hauls. In
,

2-9
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addition, . fish larvae will be collected twice a month from May through |

| July-at five locations.

!

The operating limits and monitoring programs must be conducted through-|

|
out the expected life of the station. However, the biological-study and

| evaluation programs were deleted in 1979 after 5 years of operational
data had been gathered.

!
!

2.5 NPDES PERMIT LIMITATIONS

The Department of Environmental Control (DEC) administers NPDES permit-
ting in Nebraska, .rather than the regional EPA Administrator. This
permit stipulates discharge limits and monitoring requirements for all
effluents discharged into the Missouri River from Cooper Nuclear
Station.-A review of the ETS and NPDES monitoring requirements for t!he

discharge indicated a great deal of redundancy in these requirements.
These duplications exist in the frequency of measurements, location, and ,

most chemical parameters. Specifications of the permit set limits on,
and/or require measurements of the following: daily flow, maximum
temperature, and a variety of chemical parameters. Results of monitor-
ing are summarized monthly and reported to the Nebraska DEC quarterly.

t

A copy of the Cooper Nuclear Station NPDES permit is included in !

| Appendix B of this report.

2.6- SUMMARY OF STATION DESCRIPTION
|

I Cooper Nuclear Station utilizes a boiling water reactoc to drive a steam
l turbine generator to produce 778 MW (net) of electrical power. A once-

through cooling system utilizes the Missouri River as both a water

! source and receiving water. body. The station intake and discharge
structures are both shcreline features. At maximum capacity the station
withdraws a total of 651,000 gallons of water.per minute. The station
operates under NRC operating licensing and Nebraska NPDES permit.

I
!

!
!

2-10
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3.0 ENVIRONMENTAL IMPACT ASSESSMENT

- 3.1 POTENTIAL IMPACTS OF INTAKE AND DISCHARGE

This section presents a discussion on potential direct and indirect

impacts that are generally associated with power plant operations. This
sumanary discussion .is general; however, site-specific data are used when
available. It is designed to clarify those sensitive areas likely to

change by intake and discharge modes. It also establishes a basis of

| comparison for the impact analyses of Cooper Nuclear Station,

f
I 3.1.1 Potential Direct Effects

.

| 3.1.1.1 Thermal Tolerance and-Threshold--Direct effects of heat on
; aquatic organisms are dependent on a matrix of factors, the most signi-
j' ficant of which are rate of change of anbient water temperature, AT,
I- and the duration of exposure of an organism to temperature. Organismal

responses to a heated effluent are species specific. Organisms exposed
)
'

to a heated discharge can experience acute or latent effects. The first

. results in an inanediate response, such as an increased respiration rate,

!while the latter can include a host of other changes to include changes,

I in growth, reproduction patterns, and other physiological factors. Each
! organism has a zone of tolerance and a thermal preference. Thermal

preference changes with season and results in avoidance or attraction to

a heated zone. Sununer preference generally results in pitane avoidance4

when preferred temperature is below that of the plurne. In cold months,
,

| preference is for warmer effluents which tend to attract organisms to

plant plumes.
4

'

i During the period of warmer water temperature (June to September), the

.
Missouri River's ambient water temperature ranges from 61 to 83*F.

| Maximm plant discharge. temperatures from Cooper Nuclear Station during
the monitoring period from 1974 to 1978 was 103*F in July 1977.3

' Maximtse temperature rise, AT, measured at the station from 1974 to 1978
was 49'.5'F in February 1977.3 A maximum discharge temperature - of;

;

| 103*F is reduced by dilution with the receiving waters. However limited
the mixing zone, this high temperature value exceeds the sununer lethal
thresholds for several fish species' collected from the Missouri River.

- Figures 3-1 through 3-4 show the range of the 2* and 5*F surface
isotheras by season for Cooper Nuclear Station.

.

3-1
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Thermal tolerance limits differ for different life stages of the same
'

species. It is a well established fact that fish tend to avoid higher
temperatures during the summer period, but are attracted to higher ' water4

' temperature during cold periods.5,6
:
1

3.1.1.2 Plant Shutdown--The potential for cold shock impact due to
Cooper Nuclear Station was not evaluated by NPPD, however, the potential
for cold shock exists. Cold shock may occur when the addition of heated H

water is interrupted during the winter months due to plant shutdown. |

The severity of cold shock stems from lack of physiological ability of
^ aquatic organisms to adjust rapidly to declining water temperature.

1 '
Generally, fish have greater sensitivity to decreasing water temperature
as compared to corresponding increases in water temperature. During the

_ monitoring program from 1974 to 1978, Cooper Nuclear Station shutdown

{ occurred on different occasions during the cold months (e.g.,16 days in
December 1974, 5 days in February 1975, October 1975, and October

j 1976).
:

No cold shock-associated fish kills have been reported from Cooper
Nuclear Station. It should be noted, however, that the sampling program
annually ended with the collection of November samples and did not
resume until May. Because there was no mid-winter sampling program and )

there is virtually no river use by vessels during this time, minor fish

kill probably would be unnoticed. Because of lack of site-specific data

; during these critical time periods, it must be concluded from the

literature that some cold shock mortalities have probably occurred as a
i

{ result of unseneduled plant shutdown during mid-winter periods.

3.1.1.3 Impingement--Impingement impacts result when organisms too |

1arge to pass through the intake screens become trapped. . Juvenile and>

adult fish and larger invertebrates are prime candidates for

,
impingement.

1
4

!
i

> 1

1

4

1
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-Several factors interact to determine the number of organisms, species,

and size classes,-impinged on power plant screens. These factors are
site specific and may change from year to year, seasonally, monthly, and
daily. Therefore, it is imperative in impact studies to emphasize
trends and relationships of impingement to the ecosystem. The numerical
derivations of impingement become probabilistic rathir than

i deterministic.

L

! 3.1.1.4 Entrainment--Drif ting macroinvertebrates, < free-floating micro-
scopic plants and animals, and fish eggs and larvae are subject to ther-
mal shock and mechanical stresses by passage through the plant cooling
water system. Passage of aquatic organisms through the plant condenser
could result in no effect or in an instantaneous mortality or to changes

in the physiological conditions of the organisms which ultimately af fect
,

I their survivorship. Several factors act both separately, and in

: combination, to determine the fate of organisms passing through the
condenser. These factors include ZLT across the condenser, time of-

.

exposure, mechanical abrasions, and pressure changes.

] 3.1.2 Potential Indirect Ef fects
1

Cooper Nuclear Station has a shoreline discharge. That station'si

discharge could result in the following:
1. Water movements could draw eggs, larvae, and other free-

floating organisms into the heated plume (plume entrainment),

| thus exposing them to temperatures higher than ambient.
2. Production of currents act as a near field attractant.

! 3. Movement of plume-entrapped organisms to the surface exposes
these organisms to increased predation.

4. Potential reduction in dissolved oxygen by heating or increased
biological oxygen demands may occur. !

3.1.3 Aesthetic Charges in Missouri River

Aesthetic problems associated with power plants vary from appearance of
intake and discharge structures to fish die-offs and changes in quality
of receiving waters.

3-3
- _ _ ._. _ _ _ _



. _ ._. ~_ _ . _ _ _- . _ _ - ..

v
..

The Missouri River, in the vicinity of the plant, has been wholly chan '
*

. nelized; thus, a variety of habitats has been eliminated, and the

| surface area of the river has been greatly reduced. This in itself

plays a. role in the appearance of the river.
,

-3.2 PREOPERATIONAL FINAL ENVIRONMENTAL STATEMENT PROJECTIONS OF. IMPACTS
1

The Final Environmental Statement (FES)4 for-Cooper Nuclear Station,' j
discussed potential environmental impacts of station operation on the

1Missouri River aquatic biota. These impact ' projections were based on
preoperatice.al monitoring from 1969 to 1973.8 The FES concluded in'

its impact projection, (see pages i through iii), that intake velocities
of approximately 1.3 fps across the intake screen may result in some'

loss of fish by entrainment or impingement. . Biota entrained in the
i cooling water will experience a substantial mortality rate. However,

losses due to entrainment are expected to be small since only 4 percent
of the river drif t will normally be entrained during usual summer flows.

Worst-case prediction estimated a loss of 20 percent of the drift biota -
! during unusually low flows.
:

!

The following four factors associated with plant operations have

potentially detrimental effects on Missouri River aquatic life in the
vicinity of the station:

! 1. Effects resulting from organismic exposure to elevated water

temperature at' the point of discharge and in the mixing zone;

| 2. Effects on river biota by chemical waste discharges from the
| waste treatment plant (lagoons);

'3. Impingement of fish on cooling water intake . traveling
screens; and

4. Entrainment of plankton, ichthyoplankton, and drif t benthic
organisms in the-condenser cooling water. '

The following sections present arguments and projections of impacts
presented in Cooper Nuclear Stat in FES on each of the four previously#

discussed parameters.

k
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3.2.1 Thermal Discharges

1. Freshwater fishes, including those of the Missouri River near

Cooper Nuclear Station, are sensitive to temperature and gener-
ally will avoid the discharge zone when water temperatures
exceed organimmic preferred water temperature. Conversely,

fish will be attracted to this warm water zone during the

winter months.

2. During warm summer months, water temperatures of the nearshore

area (for approximately 0.5 mile) below the discharge will
equal or exceed 93*F. The 90*F isotherm was predicted to
extend downstream for nearly a mile. Because of river
configuration downstream of Cooper Nuclear Station, the plume
will be restricted to the Nebraska shoreline. The zone was

predicted to extend no more than 200 feet from the shore during
summer and thus would not be a barrier to fish movement.

3. The effects of thermal loading on the aquatic community in
general were predicted to impact small areas during '.s

summer period.

4. Fish are attracted to thermal discharges during cold seasons.
~

Rapid reduction in cooling water discharge temperature during
these periods will result in mortality or thermal stresses to
fish and other aquatic biota found in the mixing zones. At
Cooper Nuclear Station, fish may find warm water discharges
attractive from December to February when the Missouri River
water temperatures are lowest.

.

3.2.2 Entrainment and Impingement

1. It was assumed for predictive purposes that the number of
drifting organisms entrained by Cooper Nuclear Station was in
direct proportion to the fraction of the river flow used b'y the
plant.

2. Entrained organisms would be subjected to'an abrupt increase in
temperature (approximately 18*F). The worst-case situation
would occur during the summer when entrained organisms would be

3-5
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|subjected to elevated temperatures for as long as 20 minutes<

before leaving the discharge canal.

3. It was anticipated that most, if not all, of the organisms

subjected to entrainment during the summer would be killed
l

either by temperature or mechanical effects.
4. Several factors govern impingement rates of juvenile and adult

fish, among which is intake screen approach velocity. Approach
velocity at Cooper Nuclear Station was estimated to range from
less than 2 fps to 2.5 fps at low river flow. An approach

velocity of 0.75 fps would minimize impingement for some
species such as white crappie-and channel catfish (based on
fish swim speed). However, it was concluded that any small
fish less than 3 inches long that urifted by the plant would
be impinged on the screens and die.

5. It was concluded that, since the intake structure is located in

the region of high current velocities, which is not an area of

regular habitat for small fish, insignificant numbers of fish

would be lost.

3.2.3 Chemical Effluents

Chemical effluents from station water treatment aad sanitary treatment
plants were not anticipated to pose any threat to existing aquatic biota

; in the river. These liquid effluents would contain such pollutants as
chlorides, ammonium hydroxidea, orthophosphates , silica, and others in

' concentrations below those considered toxic to aquatic biota.

.

3.3 OPERATIONAL IMPACTS

Summary and conclusiens of operational impacts presented here represent
the findings of 5 years (1974 through 1978)9,10,11,12,13 of monitoring
effects of Cooper Nuclear Station on the aquatic communities of the
Missouri River. Conclusions presented in this section were based on data

interpretation by Nebraska Public Power District's (NPPD) consultants.
- These conclusions are to be distinguished from those of Section 3.4.

The latter is based on independent evaluation by ESE reviewers.

3-6
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3.3.1 Thermal Impacts

1. River flow conditions and total plant production British

Thermal Units (BTUs) dictate, to a large extent, thermal plume
dimensions. Under most conditions of plant operations and
river flow, the mixing zone extended to a distance of less than

2,000 feet downriver from plant outfall, for the 5'F isotherm,

and 3,290 feet downstream for the winter 10*F isotheria.
2. The thormal plume from Cooper Nuclear Station was shore- ;.

attached along the Nebraska shore. Excess temperature*

decreases rapidly in the first 1,000 feet downstream of the
discharge.

3. Impacts on river fish populations were not detected. Missouri

River fish density in the vicinity of the station changed

between years; however, species composition was relatively
stable. -

4. Production of macroinvertebrates below the outfall was not
limited by the addition of heat.

3.3.2 Entrainment and Impingenent

1. The total intake screen impacts on the river fish community
amounted to the calculated removal of 484,859 fish (July 197^
to December 1978) by impingement.9,10,11,12,13

2, The majority of impinged fish were young-of-the year or
yearling.

3. Generally, the potential number of harvestable fish lost to

impingement was low in 1975, 1976, 1977, and 1978. In 1974,

large numbers were impinged (see Table 3-1). It was suggested 9

that construction of the intake guide wall was responsible for
this high impingement rate.

4. Larvae of game and commercial fish species constituted a minor
portion of the total entrained fish larvae. Consequently, |

potential impacts on game and commercial species were
insignificant.

t

,b .

E :'h,fh
Y Y:,'
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i

Table 3-1. Estimated Annual Fish Impingement at Cooper Nuclear Station,
1974 to 1978

Total Sample Size
4

.

1974 252,300 153 hours

1975 45,990 129 hours
,

i 1976 63,245 162 hours

1977 40,296 233 hours<

1978 83,028 27 hours

TOTAL 484,859 704 hours

f

j Source: ESE, Compiled from Reference Doctament Numbers 9, 10, 11, 12,
! and 13.

i
i

i
.
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5. Cooper Nuclear Station entrained 2.3 to 12.9 percent of all
river larvae passing the plant. It was indicated that not all

larvae entrained were killed, and various survival rates were
estimated for larvae passed through the condenser.9,10,11,12,13

6. Experience has shown that plant entrainment mortality is
attributed to a combination of thermal and mechanical effects.

3.3.3 Agency Study

In 1970, a meeting of concerned state and federal agencies resulted in a
plan to investigate selected environmental effects associated with warm

water discharges from Fort Calhoun and Cooper Nucir . Stations. The
study was divided into three major areas (periph- a and macroinverte-
brates, fish, and chemical-physical). Results these agency studiesa

e.g., Hesse and Wallace 197651 or studies funded by this group (Cada
1977),47 are referenced and compared in the appropriate sections of,

this document.
,

3.4 EVALUATION OF OBSERVED IMPACTS

This section provides an evaluation of impacts of Cooper Nuclear Station
operations on the aquatic biota of the Missouri River near the station.
This evaluation was made based on comparisons of preoperational and
operational data sets, when available, as well as changes which occurred
during the 1974 to 1978 period. In cases where there are not adequate
baseline data to warrant comparison of a parameter, professional judge-
ment (based upon supportive published data) was made.

In this section, three major areas will be addressed. These are thermal
effceta, entrainment, and impingement. At the end of each section, a
conclusion will be given.

1

3.4.1 Thermal Effects

By drawing in a large volume of water for cooling the plant's condenser,
planktonic organisms are subjected to acute interactions of thermal and

.

3-9
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a

I

i !
a' mechanical stress. Additionally, by raising the temperature of the

|
receiving water near the site of discharge, atta hed and floating organ-

i. isms in the zone of influence may be influenced but in a less severe
manner than those entrained.

l

1 1

3.4.1.1 Phytoplankton--Duplicate phytoplankton samples were collected
i

monthly from the Missouri River near Cooper Nuclear Station. Samples'

were collected 1 meter below the surface with a nonmetallic water
sampler. Phytoplankton and periphyton collections were begun in 1970
'and 1972, respectively. The preoperational phase ended in July 1974
when Cooper Nuclear Station began commercial operation.. Sampling
locations are shown on Figure 3-1.

I

j In 1973, studies were conducted to determine the effects associated with
mechanical entrainment. During this time period, the station's circu-'

f lating water pumps were operated, but there was no heat exchanged across

: the condenser. Analysis of this preoperational phytoplankton entrain-
.

'

ment data indicated that there were few effects associated with
i
' condenser passage without thermal loading. Comparisons between intake
.

} and discharge samples indicated similiar trends in densities and
composition at 3 and 72 hours after condenser passage (see Table 3-2).
Carbon fixation rates were usually higher from the discharge canal (see
Table 3-3). Chlorophyll a concentrations measured af ter 72 hours were
lower from the discharge for two out of the three sampling periods (see
Table 3-3). Statistical comparisons of these parameters, however,
indicated that most of the differences noted were not statistically

7

significant.8i

.

Comparisons of the operational phytoplankton data were made beginning
,

with July 1974 through December 1977. A modification to the ETS
resulted in only two sample collections in 1978.13 Because of this ,
comparisons were confined to the 1974 through 1977 periods. Total
phytoplankton abundances were summarized for the period 1974 through
1977.12 Figure 3-2 illustrates these summarized data.

!
;

.

.

'

!
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Sumary of Major Groups of Phytoplankton Collected in the Missouri River rear Cooper Nuclear StationTable F2.
and Analyzai 3 and 72 lburs After Collection, September to Novmber 1973

Baci11ariophyta Chlorophyta Cymophyta

Sanpling Date Total lhytopisktcn (Diates) (Creens) (Blue-Creens)

and location Units /ml IEts/ml Percent Units /mi Percent thits/mi Percent

14-17 September
Intake 3 hours 17,420* 13,523 77.6 3,0% 17.8 750 4.3

72 hours 56,134 41,850 7'4.6 D,905 24.8 324 0.6

Discharge 3 hours 18,597 15,766 84.8 2,506 D.5 313 1.7

72 hours 68,003 55,785 82.0 12,167 D .9 29 <0.1

17-20 October
Intake 3 hours 10,483 10,019 45.6 421 4.0 38 0.4

72 hours 15,272 12,722 83.2 2,446 16.0 85 0.6

Discharge 3 hours 10,466 9,932 %.9 488 4.7 27 0.3

72 hours 15,097 12,309 81.5 2,606 17.3 153 1.0m
4
9

27-30 November
Intake 3 hours 14,878 14,766 99.3 82 0.6 15 0.1

72 hours 12,376 12,232 98.8 135 1.1 0 0.0

Discharge 3 hours D,722 D,619 99.3 85 0.6 8 0.1

72 hours 13,883 13,685 98.6 185 1.3 0 0.0

* Mem of tw replicates.

Source: Reference Document haber 8.
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Table 3-3. Comparison of Mean Carbon Fixation Rates and Chlorophyll a
Concentrations Between Locations, Cooper Nuclear Station,~

|September to November 1973

Significant

Hours Intake Discharge (p <0.05)

CarbonFigationRates*
(mg C/m per hour)

14-17 September 3 179.62 187.61 No

24 239.69 318.78 No

48 308.82 451.03 Yes
72 367.05 422.48 No

17-20 October 3 98.59 98.53 No

24 127.36 134.16 No

48 199.83 209.24 No

72 297.17 309.01 No

27-30 November 3 32.64 31.82 No

24 20.63 27.01 No
48 23.77 27.78 No

72 31.05 38.58 No

Chlorophyll a*
(mg Chi a/m

14-17 September 3 35.50- 30.00 No
24 50.50 51.50' No
48 63.25 57.25 No
72 63.00 53.00 No

17-20 October 3 20.33 21.25 No

24 25.50 22.50 No
48 35.75 33.00 No
72 53.25 35.00 No

27-30 November 3 14.28 14.93 No

24 12.88 12.20 No

48 11.53 13.18 No
72 13.68 14.48 No

*Mean of two replicates, four subsamples per replicate.

Source: Reference Document Number 8.
|
|
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|(While interpreting. this . figure, several factors should be noted. ' Data
;

L eginning with July 1974 are considered operational with the exceptionsb

of October 1975 and 1976 when Cooper Nuclear Station was shutdown. |

| Location 534 served as the upstream reference, and Locations 532, 530

| represented : the areas presumably influenced by plant discharge. Trend
'

analysis to determine station-related effects!were made complicated by
vf rtue of, natural variability, sampling artifacts and varying plant
operating levels. For example, during.1975 Cooper Nuclear Station
operation varied from 0-100 percent of turbine ca'pacity.14 The most
notable effects of station operation on phytoplankton abundance would be
predicted to occur during the July to August periods because of high'
absolute temperatures. Examination of the data (see Figure 3-2),
however, does not fully substantiate this contention.

In 3 out of the 4 years during July, phytoplankton abundances were lower
at Loestion' 532 (below the discharge) compared to reference

Location 534. /. iso, abundances at Location 530 increased to approxi-
mately the same level as the reference, indicating possible recovery.
August data, with the exception of 1976 (see Figure 3-2), however, did
not support the trend observed for July sampling periods. It should

also be noted that no increase or decrease in abundances were indicate +
by the data for the > mrly winter but the general sampling program

( annually ended in No ember, thus precluding mid- and late winter
analysis. During other sampling periods, no consistent trends-of
increased or diminished densities were apparent.F

.

A sununary of Shannon's species diversity indicies (see Table 3-4) for
1973 (preoperational) through 1977 indicated that no effects on
diversity were detected by the sampling program. There were no shif ts
or major changes in the phytoplankton community composition reported :for
Cooper Nuclear Station during the operattenal monitoring
program.9,10,11,12,13

- Primary produc'tivity _ measures, determined by carbon. fixation rates and

chlorophyll a_ concentration did indicate effects related to station
operation. Sampling for these parameters was conducted monthly

|

6

,' 3-15'
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Table 3-4. Sumnan's Species Diversity Indices * for Rrytoplaitcn Collected fram the Missouri River
Near Cooper liuclear Station, May to November 1973 to 1978t

Year inceicn May June July Agust Septaber October Na m 6er

1973 M% 2.30 2.99 2.61 2.42 2.93 2.99 2.91

M532 2.38 2.81 2.44 2.35 3.00 2.91 2.88

M530 2.29 2.% 2.68 - 2.43 2.90 2.91 2.93

1974 IN5% 2.21 3.14 1.70 2.21 2.30 2.18 2.31

M532 2.14 3,01 1.65 2.14 2.11 2.06 2.33

IN530 2.45 3.17 1.59 2.27 2.M 2.17 2.03

1975 Ir5% 2.99 3.48 2.63 2.83 2.M 1.99 2.34

M532 3.03 3.48 2.74 2.72 2.60 2.18 2.31

IN530 2.90 3.51 2.79 2.52 2.53 2.18 2.45

1976 IN5% 2.67 2.71 2.81 2.85 2.87 7,20 2.53

M532 2.% 2.71 2.55 2.97 2.98 3.21 2.44*

IN530 2.22 2.56 2.90 2.91 3.07 3.40 2.54

1977 M5% 2.15 3.02 2.% 3.05 3.07 2.79 2.38

IM532 2.45 2.89 2.13 3.13 3.05 2.82 2.51

IN530 2.M 2.52 2.43 3.10 2.92 2.90 2.21

* r1 values calculated to the base e.
t Phytoplatton samplirg was discontinued in Jtme 1978.
IM River Mile

Source: Reference Ibcuments Numbers 12 axi 13.
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throughout the year and thus 'provided complete seasonal comparisons. |

Samples were collected from the intake, discharge, and Location 3 (see
Figure 3-1). In general, these studies indicated that effects. of con-
denser passage varied with season. Initial (7 hour) effects usually

indicated slight stimulation during the winter and minor inhibition of
productivity during the remainder of the year (see Figure 3-3). There

was also some evidence-of a shift in community composition in samples
collected from the discharge canal (see Tables 3-5, 3-6, and 3-7).
These changes, at times, favored the more tolerant greens and blue-
greens over the diatoms but were not consistent enough, or of sufficient
nagnitude, to demonstrate major plant-related effects.

.

Periphyton

| Periphytic algae was collected from artificial substrates suspended in
the Missouri River. The artificial substrates consisted of plexiglas

j plates. Collections ~ were made monthly from June through November.

! Sampling locacions are indicated in Figure 3-1. During the first two

! years of operational conitoring, few differences were noted in the
downstream periphytic community.12 Beginning in 1976, artificial
substrates were placed in the discharge canal as well as the river.i

'

,

; Species diversity indicies were compiled for the period 1973 through
1978 (see Table 3-8). Comparisons of these data indicated a few consis-;

' tent trends of decreased indices values that appeared related to station
operation. These lowered values were usually noted for the July to '

: August period, principally in the discharge canal. Comparisons of aver-
,

{.
age annus1 biomass (see Table 3-9) production indicated that higher
production occurred at downstream Location 532 when compared to upstream

'
_ Reference Location 534. This trend did not appear to be related to

! station power production since it was reported for two years before

j . operation began, as well as after station operation began. '

i

o

f
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Table 3-5. Percent Composition by Location of Major Phytoplankton
Taxa (>10 Percent of the Total Phytoplankton) in 7 Hour
Entrainment Samples, Cooper Nuclear Station, January to
December 1976

Location
Date/ Taxon Intake Discharge 3*

1

January 26

Stephanodiscus minutus 24.2 21.2 16.2
Asterionella formosi-- 16.1 11.1 14.0
Nitzschia palea 6.7 10.8 6.2

February 23
,

_Cyclotella meneghiniana 14.7 19.7 7.4
Stephanodiscus invisitatus 11.3 4.3 9.3
Stephanodiscus minutus 2.8 2.5 11.7
Fragilaria construens 19.4 24.5 5.4
Navicula cryptocephela 1.9 1.8 23.3

.i

March 8

Cyclotella atomus 10.6 10.6 0.0
Stephanodiscus minutus 35.8 45.8 40.44

'
Asterionella formosa 18.1 14.2 20.9

April 19

Stephanodiscus minutus 56.6 56.0 54.9
Fragilaria pinnata 7.5 9.1 11.9

May 26
<

Asterionella formosa 2.8 13.3 5.0
Fragilaria construens 69.3 10.5 66.3
F. construens v. binodis 2.0 0.0 10.7
Nitzschia acicularis 3.4 18.9 1.8

June 29

Cyclotella meneghiniana 25.4 19.8 26.7
Stephanodiscus minutus 18.4 15.7 21.8
Fragilaria capucina 11.2 19.0 10.0

3-19
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Table 3-5. Percent Composition by Location of Major Phytoplankton
Taxa (>10 Percent of the Total Phytoplankton) in 7 Hour
Entrainment Samples, Cooper Nuclear Station, January to
December 1976 (Continued, Page 2 of 2)

Location
Date/ Taxon Intake Discharge 3*

July 19

Cyclotella atomus_ 11.0 7.4 7.7
C. meneghiniana 36.2 33.1 23.7
Stephanodiscus minutus 6.5 7.6 10.4
Stephanodiscus sp. 4.9 6.4 12.4

'

August 16

_Cyclotella atomus 8.1 15.3 7.4
t: meneghiniana 27.6 16.5 32.7

,

C,. pseudostelligera 14.5 16.8 8.9

September 13

Cyclotella atomus 8.3 10.3 13.7
C. reneghiniana 4.3 16.2 11.9
[.pseudostelligera 10.9 17.3 17.8
Stephanodiscus sp. 14.9 5.0 2.1

'

Nitzschia sp. 13.6 3.6 5.3

October +

November 15

cyclotella pseudostelligera 27.6 31.3 22.7
..aterionella formosa 25.5 22.1 23.6

December 28

Asterionella formosa 23.6 22.8 15.9
Fragilaria construens 10.1 3.1 2.9
F,. pinnata 0.7 15.3 4.8
Nitzschia pales 10.5 7.0 10.1

* See Figure 3-1.
t No samples collected.

Source: Reference Document Number 11.
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Table 3-6. Percent Composition by Location of Major Phytoplankton
Taxa (>10 Percent of the Total Phytoplankton) in 7 Hour
Entrainment Samples, Cooper Nuclear Station, January to
December 1977

Location
Date/ Taxon Intake Discharge 3*

January,17

Asterionella formosa 73.1 60.0 +

Navicula minuscula 12.1

February 14

Asterionella formosa 87.5 84,1 86.7

March 21

Cyclotella meneghiniana 22.3 25.1 34.5
Stephanodiscus invisitatus 12.5 13.1 3.9
Fragilaria construens 12.1 11.6 10.9

April 26

Stephanodiscus astraea 7.1 7.3 10.4
Stephanodiscus invisitatus 8.6 12.1 16.0
Asterionella formosa 19.6 23.6 26.5
Fragilaria construens 21.2 12.4 6.0

May 24

Stephanodiscus invisitatus 10.3 5.2 3.8
Fragilaria capucina 21.1
Fragilaria construens 15.1 9.1 19.2
Fragilaria pinnata 11.5 15.6 6.2

i June 20

Cyclotella atomus 7.2 10.8 14.4
cyclotella meneghiniana 19.6 14.8 13.6
Stephanodiscus invisitatus 6.5 10.3 8.5
Fragilaria construens 11.1 11.2 26.5
Nitzschia pales 11.8 6.3 3.3

July 27
I

I Cyclotella atomus 9.4 14.4 14.1
! Cyclotella meneghiniana 22.4 17.2 30.5
r

k
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Table 3-6. Percent Composition by location of Major Phytoplankton
Taxa (>10 Percent of the Total Phytoplankton) in 7 Hour
Entrainment Samples, Cooper Nuclear Station, January to
December 1977 (Continued, Page 2 of 2)

Location
Date/ Taxon Intake Discharge 3*

July 27 (continued)

Stephanodiscus invisitatus 3.7 2.9 10.0
Nitzschia palea 14.1 12.3 11.4

August 16

Cyclotella atomus 8.9 8.0 11.2
Stephanodiscus minutus 11.4 14.9 8.3
Fragilaria construens 10.4 1.2 12.1

September 12

Cyclotella meneghiniana 10.8 5.6 6.4
Microsiphona potamos 4.4 7.7 11.4
Stephanodiscus invisitatus 14.4 10.3 11.1
Stephanodiscus minutus 13.2 15.4 13.7
Fragilaria construens 7.6 11.1' 11.3

October 31

Cyclotella atomus 17.9 24.5 16.9
Stephanodiscus hantzschii 12.8 16.9 8.3 1

Stephanodiscus invisitatus 10.6 8.3 12.9
Stephanodiscus minutus 10.2 13.3 10.9

November 28

Stephanodiscus min _utus 41.8 52.6 52.4
Fragilaria construens 13.0 0.9 7.5

December 5

Cyclotella meneghiniana 19.4 19.0 18.1
~

Stephanodiscus invisitatus 9.7 9.3 12.5
Stephanodiscus minutus 21.0 28.7 23.6
Fragilaria construens 16.4 6.8 12.7

*See Figure 3-1
+ Samples not collected.

Source: Reference Document Number 12,
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Table 3-7. Percent Composition by Location of Major Phytoplankton
'

Taxa (>10 Percent of the Total Phytoplankton) in 7 Hour
Entrainment Samples, Cooper Nuclear Station, January to
June 1978

,

Location
Date/ Taxon Intake Discharge 3*

January 24

Stephanodiscus hantzschii 19.2 14.0 10.3
Stephanodiscus invisitatus 14.7 10.4 6.4
Asterionella formosa 44.8 54.0 46.7

February 28
i

Asterionella formosa 53.1 55.1 50.5
Fragilaria construens 16.2 10.1 18.2

March 30

Stephanodiscus invisitatus 19.8 23.5' 22.0,

Cyclotella meneghiniana 13.4 18.5 14.4
Fragilaria construens 14.9 12.1 24.2

Aprilt

May 23

Stephanodiscus invisitatus 50.5 46.4 41.2
Cyclotella meneghiniana 11.0 12.4 10.5
Asterionella formosa 10.5 9.9 13.6

'
June 12

Stephanodiscus invisitatus 29.3 38.4 46.9.

Stephrnodiscus hantzschii 17.8 12.4 12.0
Asterionella formosa 8.0 10.7 8.4

* See Figure 3-1.
t Samples not collected.

Source: Reference Document Number 13.

,
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Table 3-8. Species Diversity Indices of Periphyton Collected from -

Artificial Substrates Near Cooper Nuclear Station,
1973 to 1978,

Location
| Date RN534 Discharge RM532 RM530 RM528 RM526

1

June 1973 3.20 2.13 2.91 * 3.02----

: July 1973 3.36 2.64 2.78 2.55 2.03----

3.32 3.04 2.86 0.95August 1973 2.73 ----

i September 1973 2.61 1.90 3.39 2.80 2.89----

October 1973 1.89 2.83 1.76 3.16---- ----,

November 1973 2.90 3.14 ---- -------- ----

!2.38 1.50 2.16 1.92tJune 1974 2.78 ----

! July 1974 0.25 1.78 2.46 0.44---- ----

' August 1974 2.61 2.49 2.25---- ---- ----

1.71 2.29 1.62; September 1974 ---- ---- ----

1 October 1974 0.39 0.37 0.28---- ---- ----

{ November 1974 1.31 2.53 2.66 3.15 2.65----

!

4.21 ~ 2.63 2.67 3.17June 1975 2.68 ----

: July 1975 1.75 2.56 0.80---- ---- ----

August 1975 0.70---- ---- ---- ---- ----

' September 1975 ---- ---- ---- ---- ---- ----

; October 1975 1.32----- ---- ---- ---- ----

December 1975 3.17 1.55---- ---- ---- ----

June 1976 2.00 **---- ---- ---- ----

1 July 1976 1.89 1.54 1.18 ---- ----

August 1976 2.04 1.45 1.98 1.54 1.26
September 1976 1.17 1.97 3.41 2.39 2.38
October 1976 2.54 1.83 2.35 2.15----

November 1976 3.12 3.01 1.58 2.84----

,

t

i

k

,

4 .
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Table 3-8. Species Diversity Indices of Periphyton Collected from
Artificial Substrates Wear Cooper Nuclear Station, 1973 to
1978 (Continued, Page 2 of 2) j

Location
Date RM534 Discharge RM532 RM530 RM528 RM526

1.49 1.61June 1977 2.95 2.25 ----

July 1977 2.79 1.19 1.87 2.76 1.74
August 1977 0.40 1.42 2.02 1.49 1.79

1.681.59September 1977 ------------

1.61 0.58 0.90 2.60October 1977 ----

November 1977 2.81 2.45 1.02 2.42 ----

1.34June 1978 1.81 2.70 1.75 ----

|

July 1978 ---- ---- ---- ---- ----
,

2.88August 1978 2.27 1.70 1.35 ----

1.27 1.332.43September 1978 --------

October 1978 2.17 2.42 1.98 2.54 2.26
| November 1978 2.76 1.75 2.85 2.04 ----

t

* Missing data,
t Station operation began.

** Location not sampled after 1975.
RM River Mile

,
,

Source: ESE, Compiled from Reference Document Numbers 8, 9, 10, 11,
,

| 12, and 13.

.

|
|

|
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|

2Table 3-9. Mean Biomass Production Per Day (mg/m Per Day--Ash-Free
Dry Weight) at Periphyton Sampling Locations in the Missouri
River Near Cooper Nuclear Station, 1972. to 1978

Location
Year RM534 RM532 RM530 RM528 RM526

1972 278.17(5)* 290.96(4) 225.68(5) 285.46(4) 109.30(1)

1973 145.79(4) 194.49(6) 198.80(6) 152.63(4) 120.49(54

1974 159.06(4) 409.57(5) 531.89(6) 428.30(6) 255.52(2)

1975 149.27(2) 188.53(1) 122.91(2) 182.61(5) 56.71(1)

1976 287.93(5) 354.96(5) 272.80(2) 134.48(4) --t

1977 88.44(4) 225.63(3) 105.70(6) 58.42(5) --

| 1978 107.67(5) 503.54(1) 758.15(3) 735.38(3)
!
,

| * Number in parentheses () indicates the number of months used to
| calculate the mean average.

t Location RM 526 was eliminated from the sampling program in 1976.
RM River Mile

| Source: Reference Document Numbers 12 and 13.

|

!

l

l

|
!
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Periphytic algal community ' composition was ' dominated by. diatoms through-

.out the monitoring program (see Table 3-10). As noted previously, few
dif ferences 'were detected . for the . first two years of the monitoring

|- program. However, in 1976 when the discharge canal was sampled, a.shif t
in species composition was noted. The shif t involved two species of the
diatom genera Navicula. During the sunumer period of highest absolute
temperatures', one. species (N. luzonensis) replaced; another (N. tripunctata -

I- var. schisonemoides) as the dominant in the discharge canal. During
I

1977, this diatom species was again dominant in the discharge and rela-
tively abundant at a location approximately 2.5 miles downstream from j

the discharge.12 Based on the example of Navicula spp, the dis-;

I

charge of Cooper Nuclear Station may have slightly altered the naturali

distribution 'of the river periphyton community. For example, water
temperatures above 30*C (86*F) have been regarded as unfavorable for

many. diatom species.15

|
These types of influence are not unique to Cooper Nuclear Station and

i' have been demonstrated for a number of power plants nationwide. At |

| Cooper Nuclear Station, both phytoplankton and periphyton consnunities
seem to display a temporary alteration in July and August, but recover-

Tin fall, thus making the station's impacts of short duration over a
;

limited area. These impacts are considered to be minor in terms of-
i

| system effect.
l

| 3.4.1.2 Zooplankton-Duplicate zooplankton samples were collected

! monthly (May through November). Samples were collected with a Miller

high-speed plankton sampler. Sampling locations are presented in. Figure

3-4. In addition, zooplankton was sampled at the intake, discharge, and
- 7,500 feet downstream of the discharge. These samples were collected

with a modified Icanberry sampler to determine mortality due to station
entrainment. Cooper Nuclear Station entrained an estimated 0.9 to
6.5 ' percent of the river zooplankton annually from 1974 through 1977

(see Table 3-11). This calculation was based on plant usage and the -

assumption of zooplankton homogeneity in the Missouri River.16

;

i.

.

*
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Table 3-10. Canaan Peri $yton Taxa (Based on Abmomu:e or Biovolume+) by Year
Occurrirs on Artificial Substrates in the Missouri River Near Cooper
Nuclear Station,1972 to 1978

i

Year j

1972 1973 1974 1975 1976 1977 1978

Bacillario@yta
Achnanthes lanceolata x * xt - - --

Asterionella fonxma - x - - -

Biddul$ia laevis x x x x x x x
Cocconeis diminuta x - - - -

C. pediculus x x x - - --

| ~C placentula (and varieties) x x x x x x -

Cyclotella meneghinimw x - --

Cyclotella sp. - x x-

| Diatans vulgare - - x x x - x
1 Fragilaria brevistriata
'

(arsi varieties) x -- - -

! F. capucina x- -

Y. construens (mi varieties) x x x x- - -

Y,pinnata x x-

Cu p.ur.._ angustatun x - -

G. bohsticun x x - -

G. intricatte x x
G,olivaceta x x x x x x-

,

-G. parvulun x x x x x x x ,

Conphonsna sp.** x x x- - -

Melosira granulata x x- - - - -

! M. varians - x x - - - -

invicula cryptocet alah x - - - - - -

| N. graciloidestt x - -

| N. luzonensis*** x x x x
'

5. radiosa (ani varieties) x- - - - - -

inviculasp. - - - x - x -

N. tripmetata x- - - - -

5.tripunctata
-var. schisonsnoidestti x x x x x x x
N. viridula x - - - - --

5.vitabtssia x - -

Nitzschia acicularis x x - - - -
i

-

N. dissipata x xx - --

5._.filifonnia xx - -

N. pelea x x --

Sitzschia sp. x x x x x- -

N_. tryblionella x - - -

i

FN
__
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Table 3-10. Ocunon 1%riphyton Taxa (Based on Aixsdance or Biovolume+) by Year Occurring
on Artificial Substrates at Periphyton Sepling locations in the Missouri
River Near Cooper Nuclear Station,1972 to 1978 (Continued, Page 2 of 2)

Year
1972 1973 19M 1975 1976 1977 1978

Pleurosigna sp.. - - x -

lhoicosphenia curvata x x x - -- -

Stephanodiscus sp. x x - - x
Synedrs sp. x- - -

Oiloroghyta
Cladophora glanerata x x -

Clmlophora sp.**** - x x x x-

i Oedogonita sp. x- x-

Spirogyra sp. x x x
Stigeoclonita tenue x
Stigeoclonita sp.ttti - - x x x x

Cyav$yta
Lyngbya sp. x x x x
Oscillatoria sp. x x-

Plectonsna notatta x- -

Schizothrix calcicola***** x

'IUrAL 19 15 24 23 16 15 14

+ Ccuposed 5 percent er more.
* Present, but not considered connon (-).
tOmanon(x).

** Included G. intricatta_ in 1974 and 1975.
tt May haveIncitded N_. triptmetata var. schizone,oides in 1972.

*** Identified as N. biconica in 1975.
tti Identifiel as N. heufleri during 1972 to 1975.

-

**** May include C_. glanerata.
tttt Probably growth fonas of S. tenue.

-

***** May incitde Lyngbya sp.

! Source: Reference Doucment Ntaber 13. -

|
|

.
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Table 3-11. Estimates of Zooplankton Entrainment at Cooper Nuclear
Station,1974 to 1977

Discharge Percent River Percent River
Temperature Water Zooplankton

Date C* AT Entrained Entrained

'

03-20-74 6.3 1.8 2.14 2.1
04-24-74 16.2 0.0 1.62 1.6
05-22-74 23.0 2.5 1.47 1.4
06-19-74 32.0 7.5 1.81 1.8
07-31-74 31.3 5.3 2.93 2.9
08-07-74 31.5 8.7 2.91 2.9
09-25-74 27.0 9.0 2.97 2.9
10-17-74 21.4 8.9 2.93 2.9
11-20-74 17.0 10.0 3.96 3.9
12-02-74 10.3 8.8 6.50 6.5

01-06-75 13.4 13.4 4.98 4.9
02-03-75 12.8 12.2 3.22 3.2
03-03-75 15.5 13.5 4.31 4.3
04-10-75 17.0 11.5 2.41 2.4
05-08-75 26.1 8.6 1.62 1.6
06-24-75 27.5 7.5 0.99 0.9
07-11-75 32.6 5.6 1.97 1.9
07-31-75 35.8 8.4 2.31 2.3
08-01-75 35.4 8.6 2.28 2.2
09-26-75 21.0 5.0 1.66 1.6
11-21-75 13.9 7.9 1.90 1.9
12-29-75 17.0 16.0 3.66 3.6

01-29-76 22.0 21.0 2.5 2.5
02-20-76 21.9 18.6 1.8- 1.8
03-08-76 15.4 15.0 2.2 2.2
04-15-76 28.0 14.0 1.7 1.7
05-27-76 24.5 6.5 2.2 2.2
06-25-76 31.5 10.1 1.7 1.7 .

07-27-76 35.0 8.0 2.6 2.6
08-29-76 34.0 9.0 2.7 2.7
09-16-76 29.0 7.5 2.7 2.7
11-22-76 16.5 13.0 2.6 2.6
12-28-76 24.0 24.0 3.0 3.0

3-31
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Table 3-11. Estimates of Zooplankton Entrainment at Cooper Nuclear
Station, 1974 to 1977 (Continued, Page 2 of 2)

| Discharge Percent River Percent River
| Temperature Water Zooplankton
| Date C* AT Entrained Entrained
|

|
| 01-21-77 20.0 20.0 5.4 5.4
l -02-16-77 17.0 17.0 4.4 4.4 *

03-21-77 17.5 12.5 4.6 4.6
04-28-77 25.0 7.5 2.8 2.8
05-31-77 28.6 6.7 2.6 2.6
06-27-77 35.1 8.8 4.0 4.0
07-20-77 37.5 10.5 4.0 4.0
08-30-77 32.0 8.0 4.0 4.0 '

09-13-77 29.9 9.3 3.0 3.0
10-27-77 20.8 8.9 2.8 2.8
11-28-77 15.2 14.9 3.6 3.6
12-20-77 18.2 17.8 4.3 4.3

Mean Entrainment 2.9

Source: ESE, Compiled frota Reference Document Numbers 9,10,11,
and 12.

i

!
|

|
!

|
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As an average through time (4 years), the plant entrained 2.9 percent of
the river zooplankton. 'This grand mean, however, is probably low since
during 1977 there was a trend towcd greater water usage as the station+

operated at higher turbine capacity (>84 percent on 8 of 12 sampling
-periods).12 Thus, an average calculated for 1977 only indicated*

that 3.7 percent of the river zooplankton was entrained by Cooper
Nuclear Station. This may represent a worst-case situation.

3A summary of total zooplankton mean densities (number /m ) was compiled
(see Tsble 3-12) in an effort to determine trends in abundances, i.e.,

upstream versus downstream. . Inspection of these data indicated a fre-
quent reduction in densities below the station compared to the upstream
reference. However, there was almost an equal number of occasions when
downstream densities were equal to, or greater than, those reported at
the reference station. Comparisons of species diversity indicies were
similarly ambiguous with regard to station effect (see Table 3-13). 1

Species composition has apparently remained consistent and no major
shifts in group dominance (i.e., Copepoda versus Cladocera versus .

Rotifera) occurred other than expected seasonal shif tsl7 (see
Figures 3-5, 3-6, and 3-7).

Sampling to assess the effects of mechanical damage to zooplankton was
conducted in 1973 prior to thermal loading.8 In this study, and sub-

..

sequent investigations at Cooper Nuclear Station indicated recovery for
some portion of the entrained organisms. This assumption .was based on -
observations made at 0 hours and 4 hours after collection. In recent

reviews,19,18 wide ranges in mortalities for zooplankton have been
reported. Ac noted by Schubel, et al.,18 many zooplankters possess ~

'

complex but delicate appendages that are involved in a variety of
-functions. Damage to these appendages then may alter normal ft tetion
and lead to subsequent death. For this aseene. 2nt, 100 percent
mortality is assumed since latent effects due to appendicular damage
would not necessarily be obvious after 4 hours of observation.

.|

1

q
||

d
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Table 3-12.
Summaryof)TotalZooplanktonMeanDensity(Number /m 1973 Through 1978

,

|^

|
' Location

'Date RM534 RM532 RM530 RM528 RM526

May 1973- 4,782 2,090 2,561 2,302 2,404
[: June 1973 2,295 2,250 2.833 2,439 2,671
! July 1973 1,978- 1,973 2,537 1,964 1,872

August $973 1,235 -1,486 1,417 1,290 1,570
|- September 1973 240 225 250 377 238
L October 1973 229 282 276 283 245
' November 1973 809 621 1,004 543 673

May 1974 8,755' 8,954 6,861 3,787 18,001
June: 1974 7,880 6,970 6,066 4,342 3,039;

* July 1974 6,048 4,815 3,162 4,519 4,112
' August 1974 4,698 4,481 3,949 2,492 3,904
September 1974 482 584 371 553 738

; 0ctober 1974 1,426 1,310 759 1,344 1,078
' November'1974 3,421 4,719 3,045 3,833 3,195

,

May 1975 10,556 11,755 12,971 9,294 11,212
i June'1975 6,465 6,511 7,668 6,259 7,383.

j. July 1975- 1,509 1,843 1,821 1,652 1,434
'

August 1975 452 445 513 499 500
September 1975 431 413 429 409 533

. October 1975 418 527 458 496 352
- November 1975 2,530 3,313 3,306 2,358 3,147

!

| May 1976 4,459 4,489 3,261 t -t

! June 1976 2,200 2,380 2,315
| July 1976 -1,656 1,520 1,782
| _ August 1976 916 1,533 835
| September 1976 1,200 1,026 1,241

October'1976 378 387 322
November 1976 3,826 3,460 3,120
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3Table 3-12. Summary of Total Zooplankton Mean Density (Number /m )
1973 Through 1978 (Continued, Page 2 of 2)

Location
Date RM534 RM532 RM530 RM528 RM526

May 1977 4,103 3,845 5,867
June 1977 6,041 4,503 4,372
July 1977 5,134 3,221- 4,942
August 1977 3,907 3,729 4,615
September 1977 871 767 900
October 1977 326 373 360

; November 1977 5,772 4,44 0 21,335

May 1978 49,454 28,316 30,370
June 1978 4,168 6,268 8,70A

' **

* Plant operation began.
t Sampling discontinued at these locations.

** Sampling discontinued.
RM River Mile.

Source: ESE, Compiled from Reference Document Numbers 8, 9, 10, 11, 124

and 13.

.
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Table 3-13. Species Diversity Inlices for Zoopla*ttn Collected frce the Missouri River Near
Cooper h elear Station, 1974 to 1978

Diversity Index Evemess Irdex haber of Taxa
'Date EA 19032 M30 100 % 19032 E 30 5% 532 530

May 1974 1.47 2.08 1.65 0.32 0.50 0.37 23 18 22

1975 2.25 2.39 2.30 0.48 0.49 0.50 25 29 24
1976 3.41 3.22 3.30 0.74 0.72 0.73 24 22 23

1977 1.38 1.30 1.23 0.30 0.30 0.30 24 22 18

Jtme 1974 1.20 1.35 1.28 0.28 0.31 0.32 20 20 16

1975 2.00 1.88 1.92 0.42 0.41 0.40 28 24 27
1976 2.78 2.88 2.58 0.61 0.67 0.61 23 20 19

1977 1.77 1.% 1.86 0.40 0.42 0 42 20 25 22

July 1974 0.94 1.06 1.55 0.31 0.37 0.50 21 18 22

1975 3.04 2.97 2.% 0.57 0.54 0.52 41 47 52
1976 3.41 3.54 3.55 0.75 0.78 0.78 23 23 23

1977 1.60 1.82' 1.64 0.38 0.42 0.39 19 20 19{
*

A gust 1974 0.60 0.85 0.92 0.20 0.26 0.29 21 27 25

1975 3.08 3.09 2.% 0.58 0.57 0.55 39 43 41
1976 3.51 3.36 3.48 0.76 0.72 0.75 25 25 25
1977 0.87 0.68 0.87 0.22 0.16 0.20 16 19 20

September 1974 2.00 1.69 1.97 0.64 0.62 0.71 23 15 16

1975 3.84 3.92 3.78 0.77 0.78 0.79 32 33 29
1976 3.22 3.'9 3.29 0.72 0.73 0.74 22 21 22

1977 3.40 3.38 3.29 0.74 0.70 0.71 24 28 25

Octooer 1974 0.90 1.05 0.97 0.31 0.37 0.37 18 17 14

1975 3.56 3.64 3.67 0.67 0.69 0.69 39 39 39
,

1976 3.30 3.55 3.35 0.70 0.76 0.71 26 26 26
1977 1.86 2.45 2.04 0.45 0.86 0.47 19 21 21

IM River Mile

Source: Reference Docummt Ntabers 12 and 13.
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Figure 3-7
COMPARISON OF DENSITIES OF DOMINANT COdPER NUCLEAR STATION

ZOOPLANKTON TAXA AND TOTAL
ZOOPLANKTON

i

3-39

- - - _ - _ _ _ _ _ - - - _



, -

L

l

Because of making the assumption of 100 percent. mortality, losses
estimated by this report- are higher than previously reported. Entrain-

ment studies at the Yankee Station on the Connecticut River indicatedi

nearly 100 percent mortality of cladocerans and copepods at 31*C to
39.4*C.20 Apparently these water temperatures exceed the tolerance
limits for the majority of the organisms comprising these two groups.
The discharge temperature at Cooper Nuclear Station equaled or exceeded
31*C (87.8'F) on 12 of the 45 sampling dates or 26 percent of the time
f rom 1074 through 1977. Therefore, mechanical and, at times , thermal
stress have acted concurrently to entrain the Missouri River zooplankton
by a varying percentage that ranged from less than 1 percent to slightly
over 6 percent (see Table 3-11). *

The ef fects on zooplankton appear to be localized. It may be argued

that the plankters killed by station operation are not lost to the
system but, as noted by Heinle,19 the route these materials (damaged
plankters) take through thc sy stem is probably changed.

3.4.1.3 Benthic Macrotnvertebrates--Main st eam unpoundments and

channelization, in particular have profoundly af fected the benthic
habitat of the Missourt River near Coopet Nuclear Station. This haottat

alteration has undoubtedly af fected the diversity distribution and
denstttes of benthic macroinvertebrates in the af fected portions of the

rtver. An example of this habitat alteration is shown schematically in
Figure 3-8.21 It should be noted, however, that even before this

major habitat alteration occurred, the Missouri River's silt load was
believed to form a faunal barrier for fr eshwatet mussels at the point of'

confluence with the Missiacippi River.22*23 The pr esent river
in the channelized reaches can be described as , "a serpentine,

self-cleaning navigation channel characterized by high water velocities
(4.2 fps at 35 to 40,000 efs navigation flows) ."21

Productive habitats for benthic macroinvertebrates in the Missouri River
are limited and usually confined to protected areas around or behind
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the various river training structures. These habitats h.sve been

sampled for benthic . invertebrates near Cooper Nuclear Station by

sevet al methods.

Sampling locations are presented in Figure 3-9. Data on the benthac

community were available for 1964 through June 1974 (preoperational) and
i July 1974 through 1978 (operational) . These data sets were collected

with a Ponar grab sampler. Rock-filled samplers were used f rom 1972

through 1474 but were replaced by multiple plate samplers in 1975. The

f rock basket samplets were abandoned because the ntsnerous problems

associated with this device were recognized. Briefly, these samplers

f are subjected to vatying amounts of siltation. The sutface atea of the
sample is generally not known. Depending upon positton and stteam

characteristics, they can be subjected to varying water levels. Between

replicate variability can of ten be as great or greater as between
station variability. Because of these limi,tations, the data r eviewed

restricted to Ponar samples (1973 to 1978) and multiplate samplingwas

(1975 to 1978). This sampling was conducted on three occasions annually

( and generally represented the late spring or early summer (June and
July); late samnet ( August aad September); and fall (October and
November).

The mzubet of taxa reported from natural substrates has varied from a

low of 40 in 1973 to 68 in 1976. The ntsnber of taxa reported f rom

multiple plate samplers has varied little (71 in 1978, .87 in 1976) and
probably reflects the more uniform habitat provided by these sampling

,

devices.24 The species composition reported from both natural and
arttficial substrates is typical of large midwestern streams. It did

not include the introduced Asiatic clam Corbicula fluminea, which is
! increasingly being found associated with heated discharges.25

Recause of the high variability in the natural substrate. data, analyses

were limited to those components believed to most likely demonstrate

station-related ef fects. Ntsnerous literature sources (e.g. ,
[

Coutant,26 Proffitt,27 Benda and Prof fitt,28), have indicated

3-42
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!that in general benthic consnunity response to thermal additions can
usually be detected by changes in species diversity indices, species or
group elimination, or enhanced populations of tolerant species.

IInspection of the~ sunmaarized species diversity data from natural substrate
collections, ranked by season, indicate some trends (see Table 3-14).
In general, diversity was lower at Location 532 (discharge) compared to
the upstream reference (534) during the June to August periods. When
ranked by year (see Table 3-15), diversity appeared to increase at the
discharge location during October. In two out of four comparable years,

however, the station was shut down during October (1975 and 1976). When

ranked annually (see Table 3-14), wide gaps between collect ng periodsi

are also more apparent and a great deal of caution must be exercised in
4

using these data.

Because of the limitations of habitat and sampling device, benthic com-
munity description and collections were restricted to areas downstream
of wing dams and other structures.

d

Substrates collected from these habitats ranged from sand to silt (see
Table 3-16). The numerically dominant organisms from these areas were

oligochaetes and chironomids. Of these two groups, oligochaete densi-
ties usually accounted for the greatest majority of the organisms col-
1ected. A summary of benthic densities (see Table 3-17) indicated that ;

l

densities downstream of Cooper Nuclear Station were almost always higher i

than the upstream reference location (534), and may be related to
station operation. As noted previously, oligochaetes (Tubificidae)

,,

29 |

7 - comprised the majority of the community. Studies by Langford and Aston
J

have shown that some species of tubificids may respond in a positive ;

manner to thermal additions. This response indicates that tubificids
(Limnodrilus hoffmeisteri in particular) would be included in the
tolerant group whose populations are enhanced by thermal additions as
noted previously. Total tubificid densities were plotted and are

,

presented in Figure 3-10,

3-44

___



1

1

i

Table 3-14. Benthic Macroinvertebrate Diversity Indices * Calculated
from Ponar Grab Samples Collected from the Missouri
River Near Cooper Nuclear Station,1973 to 1978 Ranked
By Season,

Location
Date RH534 RM532 RM530 RM528

June 21, 1973 2.26t 2.75 2.16 2.23
June 25,1974 1.27 1,72 2.16 1.50
July 10, 1975 2.63 1.32 1.50 1.27
June 22, 1977 1.60 0.75 1.68 1.31
June 26,1978. 2.49 1.84 ----** ----

August 24, 1973 1.46 1.97 1.95 1.45,

August 13, 1974 1.92 1.98 2.13 2.46
August 28, 1975 1.82 1.57 1.85
August 06, 1976 2.62 2.70 2.50 2.91
August 11, 1977 2.73 2.59 2.39 1.59
August 15, 1978 3.18 3.29---- ----

October 18, 1973 1.25 1.41 1.58
October 01, 1974 1.65 2.04 1.86 2.14
October 16., 1975 2.31 2.80 2.19 1.30
September 23, 1976 2.01 2.44 2.33 2.16
October 15, 1976 2.37 2.49 2.52 2.58
October 06, 1977 2.19 2.01 2.42 2.29
October 10, 1978 3.07 3.06 ---- ----

'

* Shannon (1948), log base 2. ~

t Mean of three replicates.
Insufficient sample size.**

Source: ESE, Modification from Reference Document Numbers 12 and 13.

|

i. ;

I
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Table 3-15. Benthic Macroinvertebrate Diversity Indices Calculated
from Ponar Grab Samples Collected from the Missouri

| River Near Cooper Nuclear Station, 1973 to 1978 Ranked
By Year

|

| Location
| Date RM534 RMS32 RM530 RM528

|
'

June 21, 1973 2.26 2.75 2.16 2.23
August 24, 1973 1,46 1.97 1.95 1.45
October 18, 1973 --- * 1.25 1.41 1.58

June 25, 1974 1.27 1.72 2.16 1.50
August 13, 1974 1.92 1.98 2.13 2.46
October 01, 1974 1.65 2.04' 1.86 2.14

July 10, 1975 2.63 1.32 1.50 1.27
August 28, 1975 1.82 1.57 1.85 ---

October 16, 1975 2.31 2.80 2.19 1.30

August 06, 1976 2.62 2.70 2.50 2.91
September 23, 1976 2.01 2.44- 2.33 2.16

,

| October 15, 1976 2.37 2.49 2.52 2.58
!

June 22,1977 1.60 0.75 1.68 1.31
August 11, 1977 2.73 2.59 2.39 1.59
October 06, 1977 2.19 2.01 2.42 2.29

June 26, 1978 2.49 1.84 ---- ----

3.29 ----

| August 15, 1978 3.18 ----

| October 10, 1978 3.07 3.06 ---- ----

* Insufficient Sample Size.

Source: ESE, Compiled from Reference Document Number 13.
I

i

{
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Table 3-16. Total Organic Carbon (ag/kg) and Texture of Sediments Sampled With Pcnar Grab
From the Missouri River Near Cboper Melear Station,1973 to 1978

Iocation
Collection m 5% M MZ m No m 325

Date TOC Texture IOC Texture IOC Texture Mean Texture

June 21, 1973 6,500 Silt 1,277 Sand 11,000 Clay 1,633 Clay
Jtme 15,1974 14,000 Clay 15,667

Clay / Clay Clay / Silt
7,767 Silt13,000

July 10,1975 4,283 Silt 5,867 Silt 11,233 Clay 5,200 Silt
August 6, 1976 6,433 Silt 12,667 Clay 11,667 Clay 6,633 Silt
June 22, 1977 11,700

Clay /nck
9,500 Clay /Mrk 18,000 Clay /Mrk 4,500 Mrk/ Silt

'Jtze 26,1978 13,667 Clay 12,333 Clay /Mrk 14,000 Clay /Mrk 10,266 Clay /nck

August 24, 1973 1,733 Sand 11,000 Clay 12,333 Clay 5,467 Silt. >

August 13, 1974 10,233
Clay / Clay

20,667 Mrk 12,667 Clay 9,867 Clay / Silt
Silt 7,067 Silt 10,733 Clay 657 SardAugust 28, 1975 -8,517

Septenber 23, 1976 7,683 Silt 8,500 Silt 13,166
Clay /Mrk

5,533 Silt
/nckAtgust 11, 1977 8,567 Clay 7,667

Clay /nck
14,667 Clay 5,333 Hek/ Silt

Atgust 15, 1978 6,9~' Clay /Mrk 15,333 Clay 14,333 Clay /nck 5,633 Sand /nck
" October 18,1973 783 Sard 9,467 Silt 8,033 Silt 7,867 Silt

October 01, 1974 1,300 Smi 3,%7 Silt /Smd 13,333 Clay 10,000 Clay
October 16,1975 3,267 Silt 11.000 Clay 5,800 Silt / Clay 5,933 Silt / Clay
Novenber 15, 1976 8,783 Silt 7,%7 Silt 11,667

Clay /Sard
4,400 Silt / Sal

October 06, 1977 9,567 Clay /nck 8,567 Clay /Mrk 6,433 Clay 6,800 Clay /Mrk
October 10, 1978 4,233 Sand /Mrk 6,900 Sed /nck 5,033 Sand /Mrk 900 Sand / Muck

Source: ESE, Pedification fran Reference Docunent Ntaber 13.

. _ _ _ _ _ - _ _ _



. _ _

a'

I

2Benthte nensities (Number /m ) Calculated from Donar GrabTable 1-17.,

Samples Collected f rom the Missouri River near Cooper
Nuclear Station, 1973 to'1978

'

|

'

Collection Location
Date RM 534 RM 532 RM 530 RM 52R

21 June 1973 315* 124 296 507
25 June 1974 1133 464 62 2 302
10 July 1975 440 1618 127 106
22 June 1977 416 2003 4822 517
26 June 1978 1046 3370 4101 5979

24 August 1973 265 704 932 832
13 August 1974 2494 1625 5564 2084
28 August 1975 372 2646 2690 44
06 August 1976 536 4325 5223 3005

l 11 Aue.ust 1977 340 599 2029 781
; 15 August 1978 1537 208 1046 359

18 October 1973 12 221 321 56
01 October 1974 416 1612 3533 1844

*

16 October 1975 857 1254 2236 176
23 netober 1976 428 2155 4731 6640

'

15 November 1976 605 5172 14406 1544
06 October 1977 1008 334 1468 680
10 October 1978 743 882 359 391

1

1973 mean 148 353 514 491
'

1974 mean 1355 1241 3257 1414
1975 mean 559 1840 1643 110
1976 mean 523 3903 8150 3746

1 1977 mean 588 979 2606 660
'1978 mean 1109 1487 1835 2243,

. -

-f * Mean of three teplicates. i

I

Source: ES E, 1981.-

:

|>

j

,

i
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Before attempting to interpret Figure 3-10, Langford and Aston's findings
should be briefly-recounted in light of the present data. The majority

of tubificids collected near Cooper Nuclear Station were classified as
innsature individuals that lacked capilliform chaeta. An examination of

-the' species list for Cooper Nuclear Station revealed that there were
four species of tubificids that produce young that would be so

described, i.e. , without capilliform chaeta. These were all members of

the genus Limnodrilus (L. cervix, L. claparedianus, L. spiralis and

L_. hoffmeisteri). Experimentally, Langford and Aston detergined a
seven-fold increase in cocoon production for L. hoffmeisteri held at

20*C vs. 10*C. It is however, unknown if other members of this genus
would respond in a similar manner. Another recognized factor or

variable controlling tubificid populations is the bacterial

concentrations of the substrate. A crude measure of the potential food

available is the concentration of Total Organic Carbon (T.O.C.) in the

substrates (see Table 3-16). As noted by Brinkhurst, however, one needs
to know the ' quantity of usable material arriving at the substrate. In

the absence of this information, the total (T.O.C.) is probably of

little significance. Regardless of this one question, the data depicted

by Figure 3-10 demonstrate a striking trend of increased production of
tubificids downstream from Cooper Nuclear Station after operation began.
Nichols31 has reported a similar but more localized response from a

South Carolina reacrvoir.

A further refinement of this trend was attempted by plotting densities

of mature Limnodrilus hoffmeisteri (see Figure 3-11). Although similar

to the general trend described for total tubificid densities, the

upstream-downstream dif ferences were less convincing and differences in ,

adult densities are not considered conclusive. Finally, Langford and

Aston were unsure whether the differences they noted were in direct
response to temperature by the oligochaetes or if the effect was on the
bacteria on which the worms feed. Rankin, et. al.,32 for example,
determined that there was a qualitative shift in the population of i

heterotrophic mesophilic bacteria below a power station on the

j 3-50
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Connecticut River. Although the question of mode [i.e. , temperature or
temperature and bacteria or some other factor (s)] remains open,-the
presence of a station-related effect as demonstrated by increased |

tubificid densities does seem a reasonable conclusion. This increased
production is probably of some benefit since tubificids are increasingly
being recognized as important food items for some fish.33,34

Analysis of artificial substrate data was concentrated on the last two

years of operational monitoring. These data were deemed the most appro-
priate to demonstrate the effects of, or lack of, the thermal discharge
of Cooper Nuclear Station.

Summaries of diversity indicies were too fragmented, because of missing

| data, to produce any meaningful results (see Table 3-18). Comparisons

of densities (see Table 3-19) and comunity composition (see Figure 3-12)-

indicated that densities of macroinvertebrates, with the exception of
June 1977, were higher in the discharge canal by factors ranging from 3
to 21 times than those reported from Reference Location 534 (see
Table 3-19). Comunity composition was similar between these two loca-2

^

tions in June and August but in October chironomids and naidid oligo-
chaetes occupied a greater proportion of the community in the discharge
canal. A shift in dominance such as this is not unexpected. An unusual
point in this data is noted for the August 1977 data. Hourly temperature

! data was obtained from NPPD for the month of July 1977 and sumarized
(see Table 3-20). These data were used to assess the thermal regime in
the discharge canal for the majority of the time period preceeding
collection. The average temperature during this period was 34.7*C
(94.5*F) with temperatures of 37.7*C (100*F) occurring for several hours,

l' Temperatures this high are generally considered detrimental to most '

f nearctic species, yet densities from the discharge canal were 3 times
those from the reference location. A forthright explanation for this

situation cannot be made at this time.

In sumary, a general stimulation of the benthic community was noted.
Few statistically significant differences, however, were noted.8,13
Station-related effects appeared minor and usually localized.4

.
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Table 3-18. Macroinvertebrate Diversity Indices * Calculated from
Artificial Substrate Collections in the Missouri River near
Cooper Nuclear Station,.1975 to 1978

Collection. Location
Date RM 534 Discharge RM 532 RM 530 RM 528

Canal

1.78 2.3010 July 1975 -- ** --

2.3622 June 1977 1.87 2.17 - ---

26 June 1978 2.49 1.46 1.84 --- ---

28 August 1975 3.52 -- 2.52 2.70
06 August 1976 3.28 3.87 3.22 ---

11 August 1977 3.24 3.22 3.24 3.44 -3.62
15 August 1978 3.18 2.83 -- 3.29 ---

2.91 2.8016 October 1975 3.57 ---

23 September 1976 3.30 2.96 3.31 3.22
15 November 1976 3.58 3.70 --- ---

2.88 -- 3.17 2.9006 October 1977 --

10 October 1978 3.07 3.31 3.06 --- ---

* Shannon (1948), log base 2.
.

** Samplers lost.

Source: ESE Modification from Reference Document No.13
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2nonsities (Number /m ), Diveretty, Number of Taxa and. Table 3-19.
Fam'11ies Colonizing Arttftetal Substrate.at River Reference
Location versus the Discharge Canal,1977 to 1978

Location
Date Taxa Reference RM(534) Discharge

22 . Tune 1977 Naididae 575 960
Caenid ae 46320 36540
He ptageniid ae 380 780-
Baetidae 2660 1275
Hyd ro ps ychid ae 8415 8190
Chironomidae 3520 6640
Total 63385 55240
Diversity 1.87 2.17
Number of Taxa 40 41

11 August 1977 Na td id ae 35 1

Caenid ae 315 2570
Heptageniidae 520 920
Bae t idae 680 1460
Hydropsychidae 2975 8275
Ch t t onomid ae 540 2515
To tal 5140 16025
Div et sity 3.24 3.22
Number of Tax.> 29 30

06 October 1977 Naididae -- * 7815
Caen id ae '150
He ptageniid ae 1540
Baetidae 25

^

Hyd ro ps ychid ae 2145
Chironomidae 11150
Total 23070
Divet sity - 2.88
Number of Taxa 52 ;

l
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2Densities'(Number /m ), Diversity, Number of Taxa and. Table 3-19.
- Families Colonizing Artificial Substrate at River Reference |

Location versus the Discharge Cana'_, 1977 to 1978
-(Continued, Page 2 of 2)

~

Location- |
Date Taxa Reference (RM534) Discharge

26 June 1978 Naididae 35 515

Caenidae 565 20695
Heptageniidae 55 65

Baetidae 5 90

Hydropsychidae 350 1790

Chironomidae 60 1585
Total 1165 25215
Diversity 2.49 1.46
Number of Taxa- 18 36

15 August 1978 Naididae 25 30

Caenidae 1005 7570
Heptageniidae 390 680
Baetidae 245 530
Hydropsychidae 915 3645
Chironomidae 305 2658
Total 3595 15380
Diversity 3.18 2.83
Number of Taxa 30 34

,

10 October 1978 Naididae 620 7745

| Caenidae 160 295
Heptageniidae 2585 2820'

Baetidae 340 600
Hydropsychidae 3175 12665
Chironomidae 11065 10785
Total 18630 35250
Diversity 3.07 3.31

| Number of Taxa 42 50

J * Samples Lost
! .RM River Mile

. Source: ESE compilied from Reference Document No. 12, 13.

|

i

.

I
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Figure 3-12
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Table 3-20. Daily ad }tmth-long Temperature Sunnary of Coop r Nuclear Station's Intake ard
Discharge Caul, July 1977

Pours of Iburs of
Continuous Continuous 24 Hotr Mums

Date Minima *F Duration Marinum *F Dzration Disdiarge ~F Inlet 'F AT'F

7-1-77 91.0 2 95.5 2 93.4 76.5 16.9
2 89.5 7 91.0 3 29.1 76.3 13.8
3 89.0 2 95.5 1 92.6 76.6 16.0
4 %.0 2 97.5 6 % 77.5 18.5
5 %.0 1 99 2 95.9 78.0 17.9
6 93.0 3 95.5 8 94.3 79.0 15.3
7 95.5 14 %.0 5 95.7 80.3 15.4
8 95.0 2 %.5 5 95.8 80.5 15.3
9 88.0 7 91.5 1 89.0 79.9 9.1

10 89.0 7 90 8 89.5 79.3 10.2
11 89.5 5 91.5 8 90.4 78.8 11.6
12 91.0 4 94 4 92.3 78.8 13.5

w 13 93.5 8 95.5 3 %.2 79.1 15.1
f, 14 95 10 97.5 8 %.1 79.4 16.7
" 15 94.5 1 100 1 %.4 80.5 15.9

16 95.5 5 97.5 4 %.3 80.5 15.8
17 % 6 97 12 %.6 80.8 15.8
18 95 4 99 1 97.2 79.5 17.7
19 %.5 6 100 4 %.7 79.5 17.2
20 % 10 101 2 97.8 81.1 16.7
21 97.5 5 103 2 98.0 81.8 16.2
22 % 7 97 4 %.4 80.8 15.6
23 %.5 3 %.5 5 95.6 80.1 15.5
24 95 8 97 5 95.8 80.7 15.1
25 % 1 % 4 95.4 80.2 15.2
26 94 8 % 5 94.7 79.7 15.0
27 90 1 93.5 7 92.0 79.7 12.3
28 93 2 95.5 3 94.1 79.7 14.4
29 92.5 1 95.5 6 %.2 77.5 16.7
30 92 5 %.5 7 93.5 78.4 15.1
31 92.5 1 %.5 9 93.8 79.0 14.8

Snurce: F2 Otmpilst fian NTD Data

_ _______ - __ _ _ _



13.4.1.4 ~ Fish--Fisheries' collections near Cooper Nuclear _ Station

consisted of electroshocking and shoreline seine hauls. Sampling

locations are indicated in Figure 3-13. Samples'were collected monthly
froa May through. November,

p . Fish of the Missouri River are expected to be attracted to Cooper Nuclear

} Station's outfa11 'during the cold months (see Figure 3-13) . This was-

} substantiated by the fact that catch per ef fort- (CPE) and diversity of

] fish collected at-the discharge during periods of station operation were
j greater than . those found at the same ' location during nonoperational
I periods, at least during the fall when the water temperature was low

(see Table 3-21). Gizzard shad and carp were the moet notable. examples

among all species-investigated. These findings are not surprising and
'

were reported for several species in other power plant outfalls by

several investigators.20
:

Fish are known to congregrate' in regions of thermal plume during colder.-

| months. This.has been documented for a variety of species ' including
i gizzard shad 35 and adult carp.36. Fish have also be'en 'shown to
) . avoid heated plumes when plume temperature exceeds fish preferred
1 temperature.36 Fish are attracted to heated effluents of power.

plants in. winter. and fall months, and although this could lead to cold
;
"

shock, result in increased metabolism, and ' decreased growth, it may be
,

I beneficial in certain instances. Working on the Potomac: Electric Power'
3Company Station in Maryland, Moore and Frisbie 7 concluded that-

I during the 4-month survey (January to April), the heated effluent of.the '

i plant ' supported winter sport fisheries at a time when no fisheries
g existed on the main river channel. Elser38 reported ' that heated

effluents yielded substantially more fish per effort during all seasons
_

except July to September when water temperature was.relatively high'.--
i

)

!,

$'

-t

1

1

'
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Table 3-21. Total Catch Per Effort (CPE) by Location from the Missouri River
Near Cooper Nuclear Station, 1975 to 1977

LOCATION

DATE RM534N RM534M Discharge RM532N RM532M RM530N RM530M

May 1975 28.0 40.6 108.0 60.0 30.0 66.0 31.0
June 1975 21.0 47.0 63.0 38.0 14.1 44.0 34.6
July 1975 24.0 15.6 105.0 40.5 35.8 51.0 30.2
August 1975 22.6 3.5 9.0 8.0- 7.5 29.0 -11.7
September 1975 20.4 24.0 87.5 34.5 45.0 34.0 32.3
October 1975 20.4 22.0 125.0 19.0 15.0 46.0 15.6
November 1975 12.0 22.5 255.0 21.6 31.5 39.0 13.0

w May 1976 40.5 84.0 216.0 75.0 39.6 86.7 68.8
& June 1976 58.8 56.0 57.0 58.8 22.8 '4.0 30.0

July 1976 66.0 41.7 30.0 33.6 14.4 33.6 51.0
August 1976 62.0 111.4 48.0 50.4 42.0 54.0 29.1
September 1976 26.0 45.0 144.0 76.5 22.0 34.0 25.0
October 1976 44.0 48.0 27.0 58.8 10.8 51.4 8.0
November 1976 * 72.0 123.0 61.5 56.4 18.0' 17.0
May 1977 35.0 80.0 48.0 72.0 58.0 55.0 19.0
June 1977 25.0 42.0 9.0 30.0 31.0 10.0 14.0
July 1977 21.0 31.0 24.0 43.0 20.0 21.0 13.0
August 1977 37.0 54.0 60.0 24.0 33.0 59.0 17.0
September 1977 35.0 76.0 63.0 69.0 23.0 61.0 19.0
October 1977 25.0 68.0 81.0 52.5 61.0 52.0 21.0
November 1977 24.0 23.0 81.0 16.5 40.0 19.0 7.0

* Location not sampled
,

Source: ESE, 1981.

_ _ _ _ _ _ _ _ . _ _ _ - __ _-
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Both preoperational (1973 and early 1974) and operational (late 1974 to
1978) data indicated changes in relative abundance of. gizzard shad,
river carpeucker, and goldeye. However, all these species were dominant
in the vicinity of the station during the preoperational and operational
period.(see Tables 3-22 and 3-23). The number of species did not differ

remarkably during the same periods. Furthermore, the seasons of the
greatest abundance for at least the top five dominant species in the
area were similar for the preoperational and operational periods.

The density of major species found in the study area was compared for
preoperational and operational periods. Electroshocking data collec-
tions indicated that gizzard shad, goldeye, carp, and river carpsucker
were the most abundant species in the study area (see Table'3-22). In

general, densities and CPE for these species were higher in 1976 than in -
most other years (see Table 3-24). Statistical comparisons among years

-also demonstrated this trend, particularly for the June and August
sampling periods (see Table 3-25).

Shoreline seine collections indicated the nearshore community to be

dominated by the western silvery and plains minnows; emerald, river,
red, and * sand shiners (see Table 3-23). A general decline in abundance

was evident for populations of red and sand shiners. It should be noted
that shoreline seining in the Missouri River is subject to rather
rigorous variables and this apparent decline may'be a sampling artifact.

>

When comparing CPE at discharge and reference stations, Cooper Nuclear,

Station seems to alter the distribution pattern of some. species

seasonally (see Table 3-26). In particular, gizzard shad and carp were
most frequently found in the discharge during the early spring (May) and
fall (September to November) sampling periods. This apparent
concentration phenomenon may .or may not always be related to thermal
attraction. For example, CPE for the discharge canal''in October 1975
was higher than for any other area sampled. During this~ time period
Cooper Nuclear Station was not operating, suggesting that some

,

3-61
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Table 3-22. Ntsrber arri Relative Abisalmce of Fish Collected by Electroshockirg in the Missouri River Near Cooper
Melear Station,1973 to 1978 (Continued, Page 2 of 2)

1973 1974 1975 1976 1977 1978
-

Species Ntsber Percent Nisaber Percent Ntaber Percent Number Percent Number Percent Ntaber Percent

Orm gespotted sunfish 1 <D.1 2 0.1 1 <0.1 1 <0.1 1 <0.1 0 -

Bluegill 58 3.3 29 2.0 3 0.2 3 0.1 1 <0.1 0 -

Bluegill- green 0 0.0 0 0.0 0 0.0 1 <0.1 0 0.0 0 -

sun'it hybrid
a.aumouth bass 2 0.1 0 0.0 0 0.0 0 0.0 0 0.0 0 -

.

Largenouth bass 53 3.0 40 2.8 4 0.3 6 0.3 2 0.1 1 0.1

mite crappie 53 3.3 41 2.9 4 0.3 16 0.8 11 0.7 5 0.5 4

Black crappie 73 4.1 45 3.2 9 0.7 14 0.7 2 0.1 14 1.5

Yellow pe ch 0 0.0 0 0.0 1 <D.1 0 0.0 0 0.0 0 -

y Setser 52 2.9 J9 2.7 29 2.2 29 1.4 52 3.3 12 1.2

g Freshwater drun 75 4.2 66 4.6 88 6.8 % 4.5 86 5.5 78 8.1

tUrAL 1,781 1,423 1,29 2,113 1,556 964 i

.

Source: Reference Document Ntaber 13.

.
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Table 3-23. huber and Relative Abtzalance of Fish Collected by Seining in the Missouri River
Near Cooper helear Station,1973 to 1978

1973 1974 1975 1976 1977 1978

Species Maber Percent Mmber Percent Ntaber Percent Mmber Percent Ntaber Percent & ber Percent

Shovelnose sturger 0 0.0 0 0.0 0 0.0 0 0.0 1 <0.1 0 0.0
h Luee gar 0 0.0 1 <0.1 0 0.0 0 0.0 1 <0.1 0 0.0
Skipjack herring 0 0.0 0 0.0 0 0.0 1 <0.1 0 0.0 - 0 0.0

. Gizzard shad 170 5.2 6 0.1 7 1.2 85 7.0 17 0.8 0- 0.0
Goldeye 0 0.0 0 0.0 1 0.2 0 0.0 1 <0.1 2 0.3
Rainbow snelt 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 59 7.9
ih G.eiw pike 1 <D.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Carp 0 0.0 0 0.0 2 0.3 2 0.2 2 0.1 3 0.4
Silvery minnow 1,476 44.9- 827 18.6 * 0.0 - 0.0 - 0.0 - 0.0
Western silvery - 0.0 128 2.9 7 1.2 106 8.7 412 18.4 4 0.5w

a mimow
* Plains mimow - 0.0 1,055 23.7 52 9.1 58 4.7 293 13.1 37 5.0

Specklel chub 5 0.1 8 0.2 3 0.5 5 0.4 2 0.1 0 0.0
Sturgeon chub 0 0.0 0 0.0 0 0.0 0 0.0 1 <0.1 0 0.0
Flatheal chtb 25 0.8 26 0.6 4 0.7 10 0.8 16 0.7 0 0.0
Silver chub 70 2.1 142 3.2 20 3.5 211 17.3 1% 8.7 51 6.9
Buerald shiner 381 11.6 818 18.4 229 ' 39.8 232 19.0 83 3.7 112 15.1

River shiner 160 4.9 690 15 .5 81 14.1 260 21.3 955 42.7 235 31.6
Bipouth shiner 0 0.0 2 <0.1 10 1.7 5 0.4 0 0.0 3 0.4

| Red diiner 420 12.8 396 8.9 83 14.4 85 7.0 80 3.6 115 15.5
! Smui shiner 281 8.6 160 3.6 31 5.4 12 1.0 0 0.0 61 8.2
I Suckennouth minnow 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 4 0.5

Fatheal minnow 98 3.0 16 0.4 2 0.3 4 0.3 1 <0.1 2 0.3
Cyprinidae 0 0.0 1 <D.1 0 0.0 0 0.0 0 0.0 0 0.0
Carpoides sp. 0 0.0 0 0.0 4 0.7 0 0.0 0 0.0 0 0.0
River carpsucker % 2.9 119 2.7 4 0.7 32 2.6 27 1.2 14 1.9

Quillback 0 0.0 1 <0.1 1 0.1 18 1.5 0 0.0 1 0.1

.

L____-..-_._..___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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~ Tabic 3-24 Summary of Average Catch Per thit Effort of Fish Collected by Electredskirg
in the Missoisti River Near Cooper b: lear Station,1973 to 1978*

.

.

Samplire location
~ 1Ibtal AverageDischarge

.i

Species Year M634N HM534M canal RM532N RM532M RM530N N63(M buber CPE

Gizzard shmi 1973 5.7 10.0 -t 16.5 1.3 11.3 6.0 305 7.3

1974 2.5 11.7 - 17.0 1.3 12.8 2.0 284 6.8
1975 3.1 1.9 54.0 7.4 6.0 11.2 3.2 312 8.2
1976 12.2 19.9 21.6 12.7 3.0 14.7 3.7- 490 12.5

1977 2.3 11.1 4.7 10.5 9.7 10.3 0.7_ 299 7.0

1978 8.4 3.3 67.3 1.5 3.3 2.9 0.4 287 6.8

Coldeye 1973 1.5 1.7 - 4.5 2.8 2.5 . 4.3 - 104 2.5

1974 1.5 0.8 - 3.2 4.8 0.8 1.7 77 1.8y
1975 2.7 1.9 1.6 1.7 2.8 3.6 2.0 91 2.4

3
1976 5.6 9.1 2.0 3.9 3.5 4.7 6.0 .224 5.0
1977 5.4 6.6 1.3 4.1 5.9 2.6 4.6 .197 4.4
1978 2' 2.3 0.9 1.5 3.1 1.4 40. 103 2.4

'

:- 15.0 6.0 9.7 8.8 331 7.9Carp 1973 5.7 10.0
1974 5.7 18.7 - 18.8 8.5 7.2 6.3 391 9.3

1975 3.2 7.7 24.0 5.7 4.3 6.2 6.2 260- 6.8

1976 10.9 11.6 43.6 15.5 6.8 10.7 13.2 557 16.0

1977 6.0 6.0 17.1 6.2 5.6 6.4 5.6 276 7.6

1978 2.6 2.9 24.4 6.2 4.1 6.0 3.1 217 5.2

25.0 8.7 13.2 14.3 525 12.5River carpsucker 1973 8.8 ' 17.5 -

11.8 4.0 7.7 6.2 267 6.4 .

1974 4.5 10.3 -

1975 7.7 7.6 16.4 9.7 7.8 15.1 9.4 387- 10.2

1976 12.8 16.1 15.2. 16.4 10.2 11.3 7.8 519 12.8

1977 8.9 21.6- 4.3 14.1 10.2 13.1- 1.4 467 10.5

1978 3.9 3.3 7.1' 3.2 2.9 2.4 2.1 135 3.2

.

!
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Table F24. '====ary of Average Catch Per thit Effort of Fish Collected by Electroshockirs in the
Missouri River Near Cooper Eclear Station,1973 to 1978k (Continued, Page 2 of 2)

Saplirs Incation
DN 'Ibtal h age

Species Year IN534N IN534M Cmal 1H532N 1H532M ID63(M 1963(M 16 h GE

3.8 2.8 2.0 1.8 75 1.8Freshunter drum 1973 1.2 0.8 -

2.5 1.2 0.8 0.5 66 1.61974 2.5 3.5 -

1975 3.0 3.3 0.9 0.9 2.2 2.8 2.1 88 2.3
1976 2.4 1.5 4.8 2.3 4.2 2.4 0.7 % 2.6
1977 2.4 1.9 1.3 2.4 2.3 2.0 1.7 86 2.0
1978 0.7 2.7 3.4 1.7 1.9 2.0 0.9 78 1.9

'IDIX GE 1973 25.0 42.3 - 83.0 25.1 43.3 35.7 1,781 42.4
w 1974 18.7 48.3 - 69.7 19.7 31.3 15.6 1,423 33.9

|5
1975 21*.2 25.0 107.5 31.7 25.6 44.1 24.1 1.289 30.6

"
1976 49.3 66.2 100.4 59.3 29.6 48.4 33.4 2.113 55.2
1977 28.9 53.4 52.1 43.9 38.0 39.6 15.7 1,556 38.8
1978 18.6 17.3 124.3 17.6 18.3 18.9 11.6 964 23.0

* haber of fish per 30 mimtes of electroshockirg. |

t Discharge cmal data included in 532N data. |

IM River Mile.

Source: Reference Document Maeer 13.

I
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Table F25. % of the &nthly Jwerage Catch Per Effort by Electroshockirg in the
Missouri River Near Cooper Maclear Station,1973 to 1978

Average GE ANNA Results "Moey's M21tiple

1973 1974 1975 1976 1977 1978 F Ratio * Sig;tificance Pe-perison

'

May 52.2 44.0 46.3 79.9 52.3. 26.8 2,07 m -

Jme 27.5 33.0 36.6 47.3 23.0 13.5 3.39 p < 0.05 1976>1978

July 54.5 22.0 38.6 40.2 %.9 11.2 4.50 p < 0.05 1973>1974, 1978

Agust 30.8 32.8 14.3 60.5 40.4 14.8 5.04 p < 0.05 1976>1975, 1978

he* 35.8 %.5 35.5 41.9 52.1 34.3 0.71 m
[

3co .
'

October 51.7 37.7 28.1 37.2 51.4 36.5 0.12 m

Nons6er 43.2 43.2 2.8 48.8 30.0 23.5 0.34 m
i

* Tabular F ratio for 95 percent <=fih interval equal to 2.53.

Source: Reference Ducument Nis6er 13.

l
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Table 3-26. Total CPE and CPE of Selected Species by location Collected from the Missouri River
Near Cooper Nuclear Station, 1975 to 1977 -

Sepling Incation
Species Date WD34N NO34M Discharge IWDJs NOJ2M NOJun WDSM

Ginard dued May 1975 3.0 2.6 15.0 3.6 2.7 3.0 1.0
Goldeye 9.0 3.4 3.0 2.4 5.5 13.0 2.0
Carp 5.0 8.6 63.0 8.4 2.7 14.0 8.0
River carpsucker 8.0 16.3 9.0 26.4 17.7 22.0 16.0
lbtal CPE 28.0 40.6 108.0 60.0 30.0 66.0 31.0
Itseer of Species 6 13 7 13 5 11 8

Gizzard shad June 1975 1.2 3.0 3.0 0 1.4 11.0 0
Goldeye 3.5 0 0 1.0 5.7 3.0 1.9
Carp 3.5 20.0 45.0 16.0 1.4 7.0 12.2
River Carpsucher 10.4 17.0 6.0 12.0 2.8 19.0 17.8
Tbtal CPE 21 47.0 63.0 38.0 14.1 44.0 34.6
ftseer of Species 6 5 6 9 6 7 6

Y
$ Gim ard shad July 1975 9.0 3.6 6.0 19.5 13.1 20.0 8.6

Goldeye 0 0 0 3.0 1.9 4.4 4.3
Cay 9.0 7.2 21.0 9.0 9.4 13.3 5.4
River Carpeucher 3.0 1.2 57.0 0 3.8 10.0 4.3
lbtal CPE M.0 15.6 105.0 40.5 35.8 51.0 30.2
Mmeer of Species 4 6 7 9 8 7 7

Gizzard shad Agust 1975 4.1 0 0 1.0 3.0 10.0 1.2
Goldeye 1.0 2.3 0 0 3.0 2.0 3.5
Carp 4.1 0 6.0 1.0 1.5 2.0 3.5
River Carpsucker 9.3 0 3.0 4.0 0 9.0 2.3
lbtal CPE 22.6 3.5 9.0 8.0 7.5 29.0 11.7
Itseer of species 6 2 2 5 3 9 5

Gizzard shad Septa 6er 1975 4.8 0 55.0 24.0 16.5 15.0 10.7
Goldeye 0 0 2.5 1.5 3.0 2.0 1.1
Carp 1.2 8.4 15.0 1.5 7.5 2.0 1.1
River Corpoucker 9.6 6.0 5.0 6.0 10.5 7.0 8.6
lbtal CPE 20.4 M.0 87.5 34.5 45.0 34.0 32.3
Ikeber of Species 6 5 6 5 7 8 6

.

.-
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Table 3-26. Tbtal GE mi GE of Selected Species by location Collected fra the Missouri River
Near Cooper Pkaclear Statirm 1975 to 1977 (Contirued, Page 2 of 5)

Samplirs location
Species Date WD.MN ESeM Disdage ITDJZN ITDJZM E JUN NDJLM

Gizzard shal 0-tober 1975 3.2 2.0 80.0 2.5 6.0 19.0 0
Goldeye 1.1 5.0 0 2.5 0 0 0

Carp 1.1 1.0 15.0 1.3 0 1.0 0 |
River carpencker 6.4 4.0 20.0 8.8 3.0 17.0 9.1
Tbtal G E 20.4 22.0 125.0 19.0 15.0 46.0 15.6
neber of Species 6 7 4 7 5 7 3

Cizzard duni h 1975 1.5 1.5 219.0 1.2 1.5 1.0 1.0
C91deye 1.5 1.5 6.0 1.2 0 1.0 1.0

Cap 1.5 7.5 3.0 2.4 9.0 5.0 4.0
Rive- Carp =w4=r 3.0 3.0 15.0 10.8 15.0 21.0 5.0
2btal G E 12.0 22.5 255.0 21.6 31.5 39.0 15.0
Number of Species 5 6 7 8 4 8 -5 |

w
.

L Gizzard duni May 1976 3.0 4.8 16.0 22.0 2.4 24.9 4.3 |
Goldeye 3.0 21.6 2.0 4.0 4.8 14.6 9.40

Carp 10.5 20.4 160.0 13.0 12.0 10.3 36.9 |
River Carperi-r 15.0 15.6 12.0 25.0 14.4 27.4 14.6 i

Tbtal G E 40.5 M.0 216.0 75.0 39.6 86.7 68.8 ;

Ntaber of Species 7 13 7 12 7 10 8 |

Gizzarti shmi June 1976 9.6 13.0 0 7.2 1.2 13.2 0
Goldeye 9.6 1.0 0 1.2 2.4 8.4 5.0
Carp 12.0 9.0 27.0 28.8 3.6 20.4 15.0
River Carpeucker 18.0 27.0 12.0 4.8 14.4 7.2 S.0

,

Total G E 58.8 56.0 57.0 58.8 22.8 54.0 30.0|

Pkaber of Species 11 10 7 12 5 7 4

Gizzard dumi July 1976 2.4 9.0 0 0 1.2 8.4 2.0
Goldeye 6.0 2.3 0 4.8 0 1.2 6.0
Carp 13.2 7.5 9.0 18.0 6.0 14.4 16.0
River Carpeucker 31.2 14.3 18.0 3.6 3.6 8.4 20.0
Tbtal GE 66.0 41.7 30.0 33.6 14.4 33.6 51.0
Ntaber of Species 9 13 3 9 6 5 10

_ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ._ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _
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Table 3-25. Total GE and CPE of Selected Spocies by Location collected fran the Missouri River
Near Cooper Nuclear Station 1975 to 1977 (Continued, Page 3 of 5)

.

S e pling Iocation
Species Date IDJ4N RD MM Discharge ROJZN RDJ2M RDJUN RD.KM

Gizzard duid Agust 1976 43.0 78.8 0 8.4 9.6 29.0 11.1
Coldeye 0 1.5 0 2.4 3.6 4.0 4.3
Carp 3.0 4.5 12.0 7.2 6.0 9.0 6.0
River carpsucker 8,0 21.8 15.0 22.8 20.4 5.0 5.1
Total @ E 62.0 111.4 48.0 50.4 42.0 54.0 29.1
Ntuber of Species 8 10 7 11 6 8 5

Gizzarti shal Septedier 1976 10.0 11.0 48.0 46.5 5.0 21.0 7.0
Goldeye 5.0 4.0 0 3.0 3.0 1.0 3.0
Carp 3.0 13.0 33.0 7.5 3.0 1.0 7.0
River Carpsucker 5.0 10.0 24.0 9.0 9.0 6.0 5.0
Total CPE 26.0 45.0 144.0 76.5 22.0 34.0 25.0
Ntaber of Species 6 9 8 10 5 9 7

Gizzani shal October 1976 0 1.0 0 2.4 0 1.5 0
Coldeye 10.0 3.0 9.0 3.6 7.2 3.0 3.0H

Carp 24.0 14.0 3.0 14.4 1.2 15.8 3.0
River Carpsucker 4.0 14.0 9.0 24.0 2.4 16.5 10
Total @E 44.0 48.0 27.0 58.8 10.8 51.4 8.0
Ntaber of Species 4 9 4 9 3 11 4

Gizzard duid November 1976 * 3.0 90.0 6.0 1.2 6.0 0
Goldeye 37.0 0 9.0 3.6 0 11.0
Carp 18.0 3.0 19.5 16.8 5.0 6.0
River Carpsucker 9.0 18.0 24.0 7.2 3.0 0
Total CPE 72.0 123.0 61.5 56.4 18.0 17.0
Ntaber of Species 8 6 6 7 5 2

Gizzard duid May 1977 6.0 30.0 18.0 48.0 34.0 33.0 4.0
Goldeye 8.0 7.0 3.0 6.0 8.0 3.0 7.0
Carp 1.0 6.0 12.0 3.0 3.0 6.0 4.0
River Carpeucker 16.0. 22.0 3.0 7.5 7.0 5.0 1.0 :
Total @ E 35.0 80.0 48.0 72.0 58.0 55.0 19.0
Ntaber of Species 8 12 7 8 9 10 7

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ - -
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Table 3-26. Total GE and CPE of Selected Species by Iocation Collected frte the Missouri River
Near Cooper Maclear Statiat 1975 to 1977 (Contirmed, Page 4 of 5)

Samlirgg f ew arian
Species Date DAN EJeM Discharge E JZN E SRI E JUN MKM

Gizzard dud June 1977 2.0 9.0 0.0 1.5 9.0 1.0 1.0

Goldeye 3.0 10.0 0.0 1.5 4.0 3.0 8.0

Carp 5.0 5.0 0.0 3.0 5.0 0.0 3.0
River carpsucker 8.0 14.0 0.0 18.0 9.0 2.0 1.0

Total GE 25.0 42.0 9.0 30.0 31.0 10.0 14.0

Ntaber of Species 9 5 3 8 8 7 5

Cizzad duni July 1977 0.0 2.0 0.0 0.0 0.0 0.0 0.0

Goldeye 1.0 1.0 0.0 1.5 3.0 . 2.0 4.0

Carp 11.0 5.0 9.0 3.0 2.0 6.0 6.0

River Carpeucker 9.0 20.0 0.0 30.0 12.0 9.0 1.0

'Ibtal CPE 21.0 31.0 24.0 43.0 20.0 21.0 13.0

Ntaber of gecies 3 5 3 9 5 6 5

[ Gizzard And August 1977 6.0 13.0 0.0 1.5 9.0 14.0 0.0 |

l

N Coldeye 8.0 2.0 0.0 4.5 3.0 0.0 3.0 )
Carp 2.0 5.0 27.0 10.5 1.0 15.0 7.0
River Carpeucher 9.0 24.0 0.0 3.0 14.0 19.0 0.0
Total G E 37.0 54.0 60.0 %.O 33.0 59.0 17.0

Ntaber of Species 12 9 6 6 7 10 4

Gizzard sinal September 1977 2.0 14.0 0.0 13.5 4.0 5.0 0.0
coldeye 3.0 10.0 0.0 7.5 1.0 2.0 3.0
Carp 4.0 7.0 24.0 7.5 2.0 2.0 6.0
River Carpeucker 18.0 33.0 3.0 24.0 11.0 42.0 3.0

Total G E 35.0 76.0 63.0 69.0 23.0 61.0 19.0

Number of Species 8 9 6 9 7 11 7

Cizzard shad October 1977 0.0 10.0 6.0 9.0 11.0 19.0 0.0
Goldeye 5.0 5.0 3.0 3.0 13.0 4.0 3.0
Carp 11.0 12.0 %.0 12.0 13.0 10.0 11.0

River Carpeucker 1.0 30.0 15.0 15.0 14.0 9.0 3.0

'Ibtal @ E 25.0 68.0 81.0 52.5 61.0 52.0 21.0

Nunber of Species 6 11 8 9 8 8 5

.
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Table 3-26. Total CPE and GE of Selected Species by In:ation Collected fmn tre Missouri River
Near Cooper Nuclear Statim 1975 to 1977 (Continued, Page 5 of 5)

Sampling T-=rian,

Species Date IWD.RN ITDJdt Discharge IWD.3ZN 19D521 IWDJUrl . IfDJLM

Cimard shad }bvember 1977 0.0 0.0 9.0 0.0 1.0 0.0 0.0
Goldeye 10.0 11.0 3.0 4.5 9.0 4.0 4.0
Carp 8.0 2.0 24.0 4.5 13.0 6.0 2.0River carpsucker 1.0 8.0 9.0 1.5 9.0 6.0 1.0Total TE 24.0 23.0 81.0 16.5 40.0 19.0 7.0
Ntaber of Species 4 5 8 5 6 6 7

IM River Mile

Source: EE Ompilied fmn Reference Ibcuments 9, 10, 11, 12, 13.
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other factot y(pethaps attraction Lo the canal structute with associated
periphyton f and epifauna) was functioning to account fot this high CPE.
Results.of other sampling periods duting the =pring and fall do :suggest

- thetaal attraction.

- Coopet Nuclear Station does not interrupt fish movement in the Missouri
Rivet, and the ' plume does not form a barrier.39 Tagging studies
conducted near Cooper and Fort Calhoun Nucleat Stations indicated random
movement with no apparent trends.39 Other ~ studies have also
indicated that fish will move in and out of thermal plumes.

Potential alteration in fish feeding habits as a t'eault of Coopet
Nuclear Station operation was evaluated. Data on the feeding habits~

of several species indicated that the station had no significant impac t
on feeding hebits and were typical for the same speci=s found
elsewhere.40,41,42

In temperate regions, sudden decreases in water temperatute or cold
shock may be of greater importance than heated dischatge, particularly
during cold wintet months. As noted previously (see Geetion 3.1.1.2)
t ivet sampling fot fish was ended each year with November collections.
Because of the lack of winter sampling,. this potential problem could not

! be addressed in detail. However, inspection of the data for October and

November indicated that in most years gizzard shad, carp, and to a

lesser extent, goldeye, were the most abundant species in the discharge-
area, and therefore were most likely to experience cold shock.

3.4.1.5 Commercial and Recreational Fisheries--One of several important

considerations in evaluating potential impacts of the Cooper Nuclear
' Station. discharge to the Missouri LRiver is the availability and suit-
abiltty of the- area to recreational and commercial fisheries. There-
fore, any. impairment to the use of available water resources by fisher-
men would result in recreational and economic -impacts. At this time the

channelized Missouri River seems to be utilized by small numbers of

fishermen. Mowever, the 1979 State Comprehensive Outdoor Recreation

.
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Plan (SCORP) predicts increased usage for this region.43 The state

recreational plaaning regions are depicted in Figure 3-14. Cooper-

i Nuclear Station is located in Region II as is Indian Cave State Park.
This park, located 35 miles south-southeast of Cooper Nuclear Station,
is currently under development and is expected tc become a major recrea-
tional facility. This development may well increase river usage near
Cooper Nuclear Station.

Thermal discharges have become popular and favorite winter fishing loca-
tions at a variety of power plants located on lakes and rivers in the
continental United States.20,37 Where sports fisheries existed
at these discharges, they generally provided desirable species such as
trout, bass, and T ike. Merriman and Thorpe 20 reported that sports

fisheries were de reloped in the discharge 'of the Connecticut Yankee
Power Plant in t'ie winter to spring season. These fisheries were
considered the most successful fisheries, and fishermen using the
discharge during cold months caught twice as many fish per unit effort
as those who fished on the river in the April to November period. It

should be noted, however, that these fisheries have the potential of
being depleted or the balance of prey to predator in the fish community
could be altered.

As with other stations, Cooper Ne diar Station should have the potential
for providing some sort of winter sports fisheries in the outfall
region. Although, gene and conunercial fish species of this section of
the Missouri River are limited, the station has the potential for winter
catfish fisheries, particularly channel catfish. This potential has not
materialized because the area is not acc ssible to anglers from the
shoreline, and boating usually is impaired during the winter time.

In 1968, the Missouri River was divided into-three separate sections
(fisheries recordkeeping), the unchannelized section, Section I includes

,the part of the river between Yanktown and Sioux City (see Figure 3-15).
Section II is the channelized section of the river between Sioux . City

3-75
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and the mouth of the -Platte River. Section III is the channelized
section of the Missouri River between the Platte River and Kansas City.

Section III includes Cooper Nuclear Station and thus, the station's
impact on the river's fishery, if any, is most likely to be reflected in

i

the fisheries of that section.j
t

Statistics on consnercial fishery landing from the Missouri River were i

44available from Nebraska Game and Parks Conunission covering the

period 1972 and 1974 to 1976.

The most recent comercial data on these three sections were reported in

1976 and stnesarized in Table 3-27. A comparison of catch per unit of
effort for the Missouri River in the 1972,1974,1975, and 1976 period
is given in Table 3-28. An investigation of data of Table 3-29
indicates:

1. The unchannelized section of the Missouri River yields greater

catch / unit of effort (ntsabers and biomass) than the channelized
sections, and

2. Catch per effort from Section III is intermediate between -
Section I and Section II.

Schainost44 expressed concern that the decline in the general fisheries
of the Missouri River could signify a decline in the fish population of
the river. Howevar, there could be a change in the type of fisherman
currently utilizing the river, i.e., from conenercial fishermen to hob-

byist. Data sununarized in Table 3-28 indicates a general decline in the
average size of individual fish. For example, when total numbers and
total weights (all species) are compared it was calculated that the
average weight has declined from 9.4 lbs in 1974 to 7.0 lbs in 1976. ]
This decrease in size may be attributed to a host of variables, there-

ifore establishing any causal relationship is not possible because of
lack of system-wide data. ,

|
.
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Table 3-27. Camercial Fish lading avi Catch Per tilit of Effort in the Missotri River Segnksits in 1976*

Flathead Qtch Per Qtch Per -
Otannel Catfish Carp Qtftsh Nffalo Otiwrs 1btal Catch /Effortt River Mile Fishermat

Section Ntaber Wight Ntaber Weight Minber Weight Maher Wight Maher Wight Maber Wight Ntaber Wight Ember hight Maber hight

(Ib) '(Ib) (Ib) (Ib) (Ib) (ib) (Ib) (Ib) (Ib)
.

I. 597 1,467 2,661 8,118 26 242 2,6% 11,731 SRI 1,110 6,555 22,66R 18.6 64.4 80.9 20 16 3.9 567

II 2,817 6,056 7,552 27,671 548 3,5?O 4,f%2 17,086 1,303 3,n64 16,262 57,397 6.1 21.4 117.8 416 141.4 499

III 2,382 4,9% 8,153 23,463 500 2,816 408 2,146 325 445 11,768 33,866 8.4 24.1 112.1 322 225.3 651

River Mile Saipled Pieces of Cear Usel Mm =r of Petmitat**
(teported catch)

w

h I 81 mile 352 40

11 138 2670 115

III 105 14n7 52

O Qtch per effort is efiihd as ntnber or wight pit geat ,
t Fax:anpasses GJoper Nuclear Statitut, Ihit 1. ,

I
I ** Each petmit. represents a fishetmat.

Source: Schabust, S.,1976, kference Ms. 42.

|
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Table 3-28. Pr==arcial Fish Imdirg ad Catch Per Ihit of Effort, Missouri River,1972 2rrough 1976

Flathemi Catch Per Catch Per
Osminel Catfish Carp Catfish Buffalo Others 1btal Catch / Effort * River Mile Fisherrs

Year Ntaber Weight Ntaber Weight Ntaber Weight Ntaber Weight Ntseer Weight Ntaber Weight Niseer Weight Pbteds Rusds
(1b) (1b) (1b) (ib) (Ib) (Ib) (Ib) (1b) (1b)

1972 N/A 13,009 N/A 69,339 N/A 6,568 N/A 37,833 N/A 5,399 N/a l42,148 N/A 37.6 439 883

1974 4,417 12,371 4 ,74 8 53,411 553 5,435 1,084 31,762 597 5,190 11,399 l08,169 3.8 24.7 334 615

1975 3,661 15,935 7,768 63,587 443 7,413 3,528 36,615 1,067 7,067 16,509 l30,617 6.8 32.2 403 726

1976 2,817 12,519 7,552 59,252 548 6,578 4,042 30,963 1,303 4,619 16,262 ll3,931 6.1 25.7 352 550

* Catch per effort is definal as pounds or rambers per piem of gear.
ta

c'n N/A = Not Available,
o

Source: Schainoist, S.,1976, Ikference No. 42.
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3.4.1.6 Summary end cerclu1 ions: Th%rmel Ef fcet--No eignificant

adverse impacts to the biota of the Missouri River from Cooper Nuclear
Station discharge were detected. Localized effects in the vicinity of

the discharge have been observed. This includes changes in the

diversity and productivity of phytoplankton, pet iphyton, and benthic
invertebtates at a certain tbne of the year. The plant neither enhances
the fishertes of the Missouri River nor does at provide good winter
fisheries such as those repot ted elsewhere. Cooper Nuclear Station does

not interrupt fish movement in the river.

There has been a general decline in the Missouri River commercial fish-

eries, however, the heated discharges from the station could not be
directly implicated. The decline is thought to be primarily telated to

man's activities (e.g., channelization) , although pat t may be telated to
the use of Missouri River as a cooling water source for several plants

located on the river.

3.4.2 Enttainment of Fish Latvae

lehthyoplankton entrainment by Cooper Nucleat Station was evaluated
during the operational period f rom 1974 to 1978. In addition, a

short-Lerm study was conducted in June and July 1973 to assess the
ef fects of condenser passage without thermal loading. Sampling

locations varied during the study but always included compat isons
between the Nebtaska and Missouti vides of the rivet (see Table 3-29).
Samples were generally collected at the surface or within one meter of

the surface. Latvae wete sampled at varying intetvals f ron }ky through
July annually.

Ptevious enttainment estimates were based upon the percentage of the
river diver ted through the station, larval densities and some unspeci-
fied factor related to channel configuration.12,13~

.
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Table 3-29. Ichthyoplankton Sampling Location Susunary

Location
Intake

Sampling Year (1) 4* 2t' Discharge

1974 + +

1975 + + +

1976 + + +

1977 + + +

1978 + + +

* Location 4 was a mid-channel location perpendicular to the intake.
t Location 2 was near the Missouri shoreline perpendicular to the

intake.

Source: ESE, Compiled from Reference Doctament Numbera 9 through 13.

.

|

|
|
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Several factors influence entrainment estimates and require the
following assumptions to be made for this analysis.

l 1. Intake velocities, although not measured, 'were always high
enough to entrain larvae from the area of the intake;

/ therefore, collections from the intake were representative ofi

i

|- entrainment;

2. The entire water column is uniformly drawn in by Cooper Nuclear
Station, therefore, larvae in any portion of the water column

are subject to entrainment; and
3. The diel rate of larval drift 's not significantly different

and sampling events are representative.

Entrainment estimates made in this study were baJed upon reported larval
densities and station water usage. An alternate estimate is provided by
fitting a Gaussian curve through larval density distribution data and )
estimating the area under the curve which was assumed to represent aver-
age larval densities in the May to July period. The fitting procedure

was similiar to that described by Gauch and Chase.45 There are no
implications within the estimate concerning actual population distribu-
tion (i.e. , the model does not imply that the population has a random
distribution in nature). The estimate indicates that:

1. Given a set of apparent abundance data, a curve can be gener-
ated that may statistically indicate the abundance trend
between and within collection points;

2. A point in time (at +95 percent confidence intervals) when peak
abundance may have occurred; and

3. An integrated value for an estimated total population abundance.

Five years of ichthyoplankton studies in the vicinity of Cooper Nuclear
Station indicated the occurrence of 10 to 15 taxa of larval fish. These
larval were generally present in the vicinity of the station from earl -

May through July (see Figure 3-16). However, larvae appeared in the
drif t as early as April and as late as August.46 Fish larvae were
generally abundant in the June through July period with low densities'

being reported before and af ter these maxima. This pattern is a
function of several factors,' with water temperature being the most important.

3-83
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The taxa most encountered in the entrainment studies, in order of

j. abundance, were freshwater drum, suckers, minnows, carp, and gizzard
shad (see Table 3-30).- It is worth noting that adult carp and goldeye

were dominant in river fish collections, but these two species composed

a small portion of the entrained larvae. This suggests a sampling bias,
selectivity and/or differences in larval distribution due either to the
hydrodynamics of the Missouri River or larval fish behavior.

Hydrodynamic forces apparently affect larval distribution in the
Missouri River. Cross-river distribution data were tabulated (see
Table 3-30). Examination'<sf the data for 1974 through 1976 indicated

that Location Number 1 (intake) frequently had significantly greater
densities than Location Number 2 (see Table 3-31). In 1977 a mid-
channel collection (Location 4) was added to the sampling program. When <

examined graphically (see Figure 3-17) it can be seen that the apparent
distribution trends revealed by just two stations were misleading.
Although densities at Location 1 still accounted for a large percentage

of the total ichthyoplankton, many more larvae pass the station in the
mid-channel and Missouri regions of the river than would have been

predicted from the early data. Thus, early entrainment estimates may
have been too high.

|
|

It was believed that the ichthyoplankton collected near Cooper Nuclear .

Station was derived in part from the Lewis an'd Clark Reservoir, spawning.
in the unchannelized upper river and tributary stream contributions.
Harrow and Schlesinger46 for example, noted that the larval

contributions from the Platte River were of sufficient dimension to
alter 'the composition of the Missouri River larval drif t from the point
of input to the confluence with the Mississippi River.

Entrainment estimates have ranged from less than 1 to 12.9 percent of
the river drift.12,13 Density estimates, per se, for-
entrainment have only been reported by Cada.47 Entrainment losses
were calculated according to the assumptions stated previously.
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Table 3-31. Cross-River Distribution of Total Densities of Fish Larvae
3(Number /100m ) in the Missouri River near Cooper Nuclear

Station

Location
Intake Significant

Sampling Period (1) 4* 2t (PSO x .05)

0.008 NSMay 8, 1974 0.032 ---

0.524 NSMay 23, 1974 0.424 ---

0.351 NSJune 4,1974 0.365 ---

0.594 NSJune 17, 1974 0.553 ---

0.232 1>2July 10, .1974 0.565 ---

0.057 NSJuly 25, 1974 0.111 ---

- May 13, 1975 12.41 --- 1.29 1>2
May 27, 1975 77.36 58.32 NS---

June 5, 1975 25.58 8.11 1>2---

3.90 1>2June 13, 1975 19.06 ---

11.40 1>2June 18, 1975 25.06 ---

June 27, 1975 108.67 82.95 NS---

July 1,1975 111.64 125.63 NS---

July 15, 1975 69.46 29.04 1>2---

July 31, 1975 15.66 --- 9.00 NS

August 1, 1975 3.88 --- 1.87 NS

May 5, 1976 0.1" 0 NS---

May 24, 1976 5.0 3.1 NS,---

June 4, 1976 9.3 8.2 NS---

June 10, 1976 100.2 42.7 1>2---

June 18, 1976 179.0 --- 38.1 1>2
June 25, 1976 89.2 17.7 1>2---

July 1, 1976 280.1 34.5 1>2---

July 9, 1976 243.6 92.6 1>2---

July 23, 1976 23.1 108.9 2>l---

May 11, 1977 6.0 3.5 2.8 NS
May 23, 1977 59.8 39.0 44.1 1>2, 4
May 31, 1977 58.0 29.4 33.6 NS
June 7, 1977 262.3 95.8 86.9 NS
June 16, 1977 662.4 131.2 296.8 1>2, 4
June 22, 1977 165.2 32.2 61.4 1>2, 4
June 28, 1977 313.4 59.9 101.6 NS

July 8, 1977 65.3 77.7 47.1 NS
July 14, 1977 75.5 39.5 84.5 NS

July 20, 1977 77.7 17.9 20.6 1>2, 4

9
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Table 3-31. Cross-River Distribution of Total Densities of Fish Larvae i
3(Number /100m ) in the Missouri River near Cooper Nuclear '

Station (Continued, Page 2 of 2)
|

.-

Location
Intake Significant

Sampling Period (1) 4* 2t (PSO x .05)
)-

i
'June 1, 197.8 37.6 9.3 26.3 1>2>4

June 8,1978 17.5 29.2 34 .2 2>1>4
June 15, 1978 12.0 14.7 13.0 NS
June 22, 1978 19.2 5.2 14 .5 NS
June 29, 1978 42.5 11.7 22.4 1>2, 4 -

July 6, 1978 147.0 135.4 218.3 2>1, 4
July 13, 1978 102.1 8.4 25.5 1>2, 4 ,

Summary of Significance by Station

|

NS 50%
1> 43%
2> 7%

* Location 4 was a mid-channel location perpendicular to the intake.
t Location 2 was near the Missouri shoreline perpendicular to the

intake.

Source: ESE, Compiled from Reference Document Numbers 9 through 13.

|

|

r

%.
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A frequently encountered problem of ichthyoplankton survivability
studies results from sampling-induced mortality. At Cooper Nuclear
Station, survivability studies were. onducted for several years. After
repeated sampling, mortality rates were frequently higher at the intake

| location than at the discharge location. In 1977, mortality studies

i were discontinued and entrainment losses were estimated from cross-river
distributional studies. In addition, individuals entrained were

j conside ed " lost" to the river system. This assumption v.ss made because
survivability studies were of short duration and data on long-term,
latent effects were lacking. These assumpticns and subsequent estimates
have limitations. For example, the portion of the water column which is
withdrawn by Cooper Nuclear Station at varying river stages is unknown.
Since the majority of larval fish occur in the upper meter of the water
column, this lack of information could bias the estimates. Another

problem involves the horizontal or lateral area of entrainmen; effect

relative to the intake. These are just two examples of the multitude of
problems encountered when estimating entrainment losses.

Entrainment estimates for total fish larval are provided in Table 3-32.
Data contained in this table are presented in sequence for ease of
computation of entrainment estimates. These estimates (see Table 3-32)

provide total ichthyoplankton entrainment by sampling date. These esti-
mates indicated that daily larval losses ranged frou 86,400 larvae per
day to over 17 million larvae per day (see Table 3-31). In turn, the se

estim.stes were further extrapolated by major taxa and annual estimates
of adults lost to the system were made (see Table 3-33) . Estimation of
adt 'Lt loss was based on the method of Horst 48 which is simply to
convert the number of fish larvae lost to entrainment to the number of
adults that would have been recruited. The annual estimates were based
on a conservative estimate of 7' days to represent the period of larval
drif t (mid-May through July).

In sumary, loss of adults to the system was predicated on the assump-
tion of 0.1 percent survival to aaulthood. Theoretical, density-
dependent and density-independent variables were not considered in this
analysis. As an additional estimate data from Reference Dottsuent

3-90
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Table 3-32. Estimated larval Entrairunent by (bopar Nuclear Station,1974 thrmgi 197f,

Instantaneous Daily Daily larval Densities Estimated Ntaber

Saapling Intake Flow Intake Flow Intake Flow Near Intake of
3 3 3

Date (feet ) (feet ) ( 3) (Number /m ) Larvae Entrained

_..

7 6
May 08, 1974 1,087.5 9.4 X 10 2.7 X 10 .032 86,400

May 23, 1974 725 6.3 X 10 1.8 X 10 .424 763,200

June 04, 19 % 0 0 0 .365 0
7 6

Jtme 17,1974 725 6.3 X 10 1.8 X 10 .553 995,400

July 10, 1974 725 6.3 X 10 1.8 X 10 .565 1,017,000

July 25,1974 0 0 0 .111 0

7 6
May 13, 1975 725 6.3 X 10 1.8 X 10 .124 223,200

7
May 27, 1975 725 5.3 X 10 1.8 X 10 .774 1,393,200

7 6

( y Jtre 05,1975 1,087.5 9.4 X 10 2.7 X 10 *
7 6

$ Jtme 13,1975 725 6.3 X 10 1.8 X 10 .191 343,800
7 6

Jtme 18,1975 725 6.3 X 10 1.8 X 10 .256 460,800
7 6-

Jtme 27,1975 725 6.3 X 10 1.8 X 10 1.087 1,956,600
7 6

July 01,1975 1,087.5 9.4 X 10 2.7 X 10 .H ,013, M
6

July 15,1975 1,087.5 9.4 X 1 2.7 K 10 .695 1,876,500
6

July 31,1975 1,450 1.3 X 1 3.7 X 10 .157 580,900
6

k gust 01, 1975 1,450 1.3 X 1 3.7 X 10 .039 144,300

7 6
May 05,1976 1,087.5 9.4 X 10 2.7 X 10 .005 13,500

May 24,1976 725 6.3 X 10 1.8 X 10 .050 90,000
7 6

Jtme (%,1976 1,087.5 9.4 X 10 2.7 X 10 .093 251,100
7 6

June 10, 1976 1,087.5 9.4 X 10 2.7 X 10 1.002 2,705,400
7 6

June 18,1976 1,087.5 9.4 X 10 2.7 X 10 1.790 4,833,000
7 6

Jtme 25,1976 725 6.3 X 10 1.8 x 10 * *
7 6

July 01,1976 1,087.5 9.4 X 10 2.7 X 10 2.801 7,562,700
7 6

July 09,1976 1,087.5 9.4 X 10 2.7 X 10 2.436 6,577,200
7 6

July 23,1976 1,087.5 9.4 X 10 2.7 X 10 .231 623,700

.____ _
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T 41e 3-32. Estimated Larval Entrairunent by (boper Nuclear Station,1974 throcq$i 1978 (Ccmtirued, Page 2 of 2)

~

i

Instantaneous Daily Daily Iarval Densities Estimated Ntuber ;

Sampling Intake Flow Intake Flow Intake Flow Near Intake of
Date (feet ) (feet ) (,3) ( m j ,3) Larvae Entrained3 3

7May 11,1977 1,087.5 9.4 X 10 2.7 X 1 .060 162,000
May 23,1977 1,de7.5 9.4 X 10 2.7 X 1 .598 1,614,600

7
May 31,1977 1,08f.5 9.4 X 10 2.7 X 1 .580 1,566,000

7Jine 07, 1977 1,08?.5 9.4 X 10 2.7 X 1 2.623 7,0e2,100
7June 16,1977 1,08).5 9.4 X 10 2.7 X 1 6.624 17,884,800
7Jtme 22,1977 1,087.5 9.4 X 1 2.7 X 1 1.652 4,460,400

June 28,1977 1,450 1.3 X 3.7 X 1 3.134 11,595,800
July 08,1977 1,450 1.3 X 1 3.7 X 1 .653 2,416,100
July 14 1977 1,087.5 9.4 X 10, 2.7 X 1 .755 2,038,500

3

y. July 20,1977 1,450 1.3 X 10~ 3.7 X 1 .777 2,874,900
|fa 7Jtne 01,1978 362.5 3.1 X 1 8.8 X 1 .376 330,880

Jtme 08,1978 1,450 1.3 X 1 3.7 X .175 647,500
,

June 15,1978 1,450 1.3 X 1 3.7 K 1 .120 444,000 ]
June 22,1978 1.450 1.3 X 1 3.7 X 1 .192 710,400
June 28, 1978 1,450 1.3 X 3.7 x 1 .425 1,572,500
July 06,1978 1,087.5 9.4 X 10 2.7 X 1 1.470 3,969,000

8July 13,1978 1,450 1.3 X 10 3.7 X 1 1.021 3,777,700

Source: ESE, 1981.
!

1

|
'
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Table F 33. Calculated Alnual Estimates of Entrained Iarvae by Taxon,1974 to 1978

1974 1975 1976 1977 1978

Ntaber loss to Number less to Ntsaber of Ioss to Ntsaber of Iess to ph of Imos to

Larvae Mult Iarvae Mult Iervae Mult Iarvae Mult Larvae Mult

Taxa Entrained Fisheries Entrained Fisheries Entrained Fisheries Entrained Fisheries Fatrained Fisheries

Scapiirhynchus sp. 0 0 0 0 0 0 0 0 251,943 251

Gizzard shad 881,4 % 881 164,529 164 2,075,766 2,075 ?01,812,891 201,812 125,972 125

Goldeye 0 0 904,909 904 1,162,429 1,162 1,592,212 1,592 1,133,745 1,133

Carp 2,093,553 2,093 5,429,456 5,429 830,306 830 2,149,486 2,149 8,692,052 8,692

Cypricidae 7,327,435 7,327 8,720,036 8,720 9,548,524 9,548 7,125,149 7,125 3,653,181 3,653

Catostamidae 24,681,888 24,681 29,368,423 29,368 36,533,482 36,533 38,770,366 38,770 13,730,922 13,730

Cyprinidae-
Catostruidae 0 0 0 0 0 0 0 0 11,715,374 11,715

w Ictaluridae 0 0 0 0 0 0 792,125 792 125,971 125

1 mrone sp. 4,407,480 440 493,586 493 415,153 415 792,125 792 * *
* *

Percidae 0 0 238,567 ?38 0 0"

Stimostedian sp. 936,589 936 1,974,348 1,s74 0 n 394,072 394 * *

Frestaseter drun 17,960,481 17,960 23,8 % ,702 23,856 156,927,910 156,927 144,612,669 144,612 75,079,174- 75,079

Thia-rified 716,215 716 11,105,706 11,105 0 0 1,190,178 1,190 11,337,459 11,337 i
|

|

* Total Densities <0.1. I

Source: ESE, 1981.

<
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|

| Number 12 and Cada's dissertation 47* were combined and fit to a
j .Caussian curve (see Figure 3-18). These data sets were selected for

detailed analysis because the sampling methods were comparable, i.e.,

l' replicate number, net diminsion; mesh size and sampling location were
the sane. This combination effectively doubled the number of
observations that could be used to construct a model.

'A comparison of these two estimates revealed the following (see
Table 3-34):

1. Estimates extrapolated from a few (18) sampling dates under-
estimated the total numbers of larvae entrained annually
(207,576,600) compared to the predicted mean number
(431,637,627); and

2. In' contrast, daily estimates (2,695,800) were within the
predicted 95 percent confidence level (2.5 million to 9.6
million) provided by the Caussian curve.

3.4.2.1 Summary and Conclusions--This analysis suggests that loss
estimates provided in Tables 3-32 and 3-33 may reasonably approximate
the real loss to the river system. The losses of larval shad and drum ,

may not be significant because of the high fecundity of these species.
Cooper Nuclear Station, however, appears to entrain large numbers of

!

lcatostomid larvae. Consequently, it could possibly reduce annual
recruitment to the commercial fishery (assuming that appropriate

;

habitats are available for these larvae). However, this does not seem
.

to be reflected in the -conenercial fisheries statistics.

3.4.3 Impingement of Juvenile and Adult Fish j

Data on fish impingement studies at Cooper Nuclear Station discussed in
this section were collected from July 1974 through December 1978.

Sample size (i.e., number of hours) varied by month and year as did
sampling period (i.e. , nocturnal versus diurnal) (see Table 3-35) .
During the study period a total of 664 hourly samples were collected.
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' Table 3-34. Statistically Predicted versus Calculated Total
Entrainment of Larval Fish by Cooper Nuclear Station,1977

: ,

I
' . Predicted Predicted Observed Observed

Seasonal Daily Seasonal Daily
Abundance Abundance Abundance Abundance

Upper Level
95% Confidence 697,838,328 9,692,199 ---- ----

Mean '431,637,624 5,994,967 207,576,600 2,695,800

Lower Level
95% Confidence 165,436,920 2,297,735

Source: ESE, 1981.

J

)
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i
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Table 3-35.- Sample Size (Hours) for Fish Impingement, 1974 to 1978
Day / Night
Total

1974 1975 1976 1977 1978 ;

11/6 4/-- 8/10 1/1January ----

17 4 18 2-

February 7/5 1/3 10/10 0/2
12 4 20 2

March 2/0 1/2 4/3 11/12 2/1
2 3 7 23 3

April 3/1 14/8 10/12 10/11 0/2
4 22 22 21 2

May 12/4 11/8 5/5 11/11 1/1
16 17 10 22 2

,

~ 3/9 11/11 1/1June 12/6 6/6 ;
18 12 17 22 2

July 13/6 2/5 10/12 10/9 0/2
19 7 22 19 2

August 14/8 2/3 11/12 8/12 0/3
22 5 23- 20 3

september 12/4 6/11 8/9 6/7 0/2
16 17 17 13 2

October 16/8 - = 8/4 1/1
24 12 2

November 12/7 0/3 6/7 11/10 0/3
19 3 13 21 3

December 10/3 5/7 11/12 11/11 1/1
13 12 2_ 22 2

TOTALS 77/36 65/64 78/84 115/118 7/20
113 129 162 233 27

-

Source: ESE, Compiled from Reference Document Numbers 9 through 13.

.
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At Coopir Nuc1ccr Stcticn, the traveling screens are back flushed with
high pressure water. ' The materials washed from all the screens are

collected in a common trough and carried to a pipe that discharges the
material back to the river. Impingement samples were collected from the
trough prior - to entering the discharge pipe. Therefore, impingement I

samples were thought to be representative for all the intake screens.

Station personnel collected the samples and identified the fish.
Because identifications were not always to species level, the actual~

'

number of species impinged could not be determined. Impingement

estimates used for this study were calculated by multiplying the average
hourly impingement rate by the nunber of hours in that time period
(e.g., nocturnal hours). These two time periods (day / night) were then
added together to provide monthly impingement estimates. This method,
of course, has 1. imitations because of the following assumptions:

1. The rate of impingement is assumed to be constant for a period
of 1 month.

2. The sampling event is assumed to be representative of the time
period, i.e., nocturnal versus diurnal, and the month.

Conversely, sample size (N = 664 hours) over time is believed sufficient
to demonstrate trends.

Gizzard shad, freshwater drum, and river carpsucker comprised the
majority of the identified fish impinged during the study period (see
Table 3-36). Other species included in the impingement data were carp,
channel catfish, flathead catfish, and an unknown number of species
included as unidentified minnows.

.

The fish impingement process at Cooper Nuclear Station appears to be
nonselective for certain species and selective toward others'. River

carpsucker averaged 12.5 percent of the fish impinged and 23.6 percent
of the river community (see Table 3-37). Gizzard shad averaged

'

48.7 percent of the impingement and 23.3 percent in the river.

I

a
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Table 3-36. Summary of the Relative Abundance (rercent) of Fish
Impinged at Cooper Nuclear Station,1974 to 1978*

Year
Species 1974 1975 1976 1977 1978

0.1 0.2Shove 1 nose sturgeon <0.1 ------

Paddlefish <0.1 0.5 0.1 0.7 ---

0.1Longnose gar <0.1 ------ ---

Shortnose gar 0.6 0.4 0.1 0.4 ---

Unidentified gar 0.1 0.1 0.3 ------

Gizzard shad 66.4 32.7 56.1 41.2 47.0
Goldeye 0.6 1.3 2.8 3.8 1.1
Carp 2.1 4.4 2.5 4.6 6.4
Unidentified minnows 0.9 6.2 3.0 2.6 10.9
River carpsucker 3.3 26.0 10.2 22.3 0.8
White sucker 0.2 --- ------ ---

Blue sucker 0.4 --- ------ ---

Bigmouth buffalo 1.6 0.3 0.8 0.4---

Smallmouth buffalo 1.4 0.5 0.4 0.8 ---

Unidentified buffalo 0.4 0.1--- --- ---

Unidentified suckers 0.2--- --- --- ---

Black bullhead <0.1 0.5 0.1 0.1 0.8
Unidentified bullhead <0.1 1.5 0.3--- ---

Channel catfish 0.4 1.6 2.2 1.1 1.9
Flathead catfish 0.4 0.9 0.8 1.2 0.4
Unidentified catfish 0.2 1.5--- --- ---

White bass 1.4 1.6 1.7 1.5 0.8
Green sunfish 0.1--- --- --- ---

Bluegill 0.4 0.5 0.8 0.5 0.4
Smallmouth bass 0.1--- --- --- ---

Largemouth bass 0.1 0.1 0.5 0.2 0.8
Crappie (Pomoxis app.) 0.4 0.9 2.2 0.3 1.1
Unidentified sunfish 0.4 0.4--- --- ---

Sauger <0.1 0.9 0.5 1.7 0.4
Freshwater drum 21.2 16.3 14.1 15.0 25.2
Unidentified 0.1--- --- --- ---

* Data for 1974 through 1978 from Bazata (1975), Coon (1976), Bliss
(1977), and King 1978, respectively. .

Source: Reference Document Number 13.
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Table 3-37. Comparison of Average Impingement and River Community
Composition of Selected Fish Species in the Missouri River
Near Cooper Nuclear Station, 1974 to 1978

Avorage Percent Average Percent Collected
Species Impinged by Electroshocking

Gizzard shed 48.7 23.3 i

River carpsucker 12.5 23.6

Carp 4.0 22.7

Goldeye
.

1.9 9.3

I*reshwater dr 18.4 5.9

Source: ESE Compiled from Reference Document Number 13.
/

/
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I

: In contrast, carp comprised 22.7 pcreent of the river conmiunity, but
t

! only 4.0 percent of the -impingement sample. A different trend is evi-
dent for freshwater drum. Drum comprised 18.4 percent of the -impinged
fish, but only 5.9 percent of the river community.,

>

j These data may then be roughly grouped into these categories:
i 1. Those species that are relatively abundant in both the river

and impingement collections (gizzard shad, river carpsucker);
2. Those species that are abundant in the river, but are not so in

unpingement samples (carp); and

j 3. Those species that are abundant in the impingement samples, but
! are not so in the river (drtsu).
!
,

j. In addition to species selectivity, impingement at Coc,,er Nuclear
j Station is also size selective, being biased toward smeller fish. Fish

impinged from 1974 through 1977 generally averaged (except goldeye) less
i than 150 nun and usually young-of-the year or the Year I class (see

Table 3-1T). Adult fish impinged included a few individuals of several;

species (see Table 3-39)..

!

Annual impingement was highest in 1974 (August to December) when an

estimated total of 179,093 fish was impinged (see Table 3-40). This is

presumably due to station start-up and curtain wall construction. The
lowest impingement reported was for 1975 when 39,154 fish were estimated

! to have been impinged. Impingement rates generally were higher during
May, declined in June, increased again in July, and then slowly declined
through the rest of the year (see Figure 3-19). A notable exception to
this trend occurred in 1974. In August 1974, the number of fish

-

impinged was greater than the annual total for either 1975 or 1977.
Impingement remained high for the rest of the year. Small gizzard 3.iad,

| (averaged 120 mm in length) comprised the bulk of the fish impinged
during this period (see Table 3-41). It should also be noted that
impingement was almost always higher during the nocturnal sampling than
the diurnsi period (see Table 3-40).

,

3
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Table 3-38. Mean Lengths (ima) of Selected Species Impinged by Cooper
Nuclear Station, 1974 to 1977

Year
Species 1974 1975 1976 1977 !

|

|

Gizzard shad 120 119 86 126 i
(

|River carpsucker 135 87 106 104

l

Carp 126 154 144 147

Coldeye 243 275 196 254 l

Freshwater drum 76 118 114 108

Source: ESE Compiled from Reference Doctaments Number 10 to 12.

.

!
l

l

|

1

.
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c_

a.

Table 3-39. Species Composition and' Size Distribution' of Fish Impinged
on the Traveling Screens in the Intake Structure of Coopet

.
Nuclear-' Station, January to December 1977 -

Length (mm) Weight (R)
Species Numbet Mean Range Mean Fange

Shove 1 nose sturgeon 2 590 580-600 472 464-481
Padd le fish .- 7 806 700-900 >500 ---

Longnose gar 1, 550 * 450 .---Shottnose gar 4 405 280-480 -228 114-310'Unide* Lified gar. 3 183 .110-260 51 7-96
Gizzard shad 442 126 30-295 45 1-360
Goldeye 41 254 85-350 194 6-156
Cat p 49 147 25-500 110 2->;50

- Unidentified minnows. 28 92 75-120 9 4-20
River car psucket 234 '104 30-350 35 1->540Bigmouth buf falo 8 165 5-300 103 1-329'
Smallmouth buffalo 8 164 50-355 -144 1->500
Unidentified buffalo 1 90 9 ------

Unidentified suckets 2 77 65-90 9 8-10Black bullhead 1 60 1--- ---

Unidentified bu11 head ' 3 85 80-90 6 2-9' '
Channel catfish -12 67 50-120 3 1-12Flathead catfish 13 119 60-320 56 2-375 :)White bass 16 169 60-330 92 10-390
Bluegill 5 63 48-84 9 1-15

- Smallmouth base 1 70 5 ------

Latgemouth bass 2 103 70-135 17 2-32
Ctappie (Pomoxis app.) 3' 1 04 90-111 13 8-30
Sauger 18 219 110-495 1 60 8->500
Freshwater dr um 164 108 48-330 86 1->500Unidenttfied species 1 65 1--- ---

* Not Applicable.

So urce : Refetence Document No. 12. !
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Table 3-40. Ptmthly Estimated Fish Inpingenmt,1974 to 1978 Day / Night j
Total |

,

1974 1975 1976 1977 1978

January 856/1,562 1,190/ 37/632 744/0
l 2,418 1,190 669 744

February 437/672 1,006/1,109 168/671 - /336
1,109 2,117 235 336

March 0/o- 0/0 2,678/744 632/1,823 744/336
T 0 3,422 2,455 1,000

i

April 54/0 1,368/1,188 1,728/2,412 720/1,188 - /720
54 2,556 4 ,140 1,908 720

May 288/3,840 2,083/2,790 7,514/4,613 3,980/3,125 1,116/744

4,128 4 ,8 73 12,127 7,105 1,860

June 684/972 1,440/972 1,836/2,160 2,1 % /900 1,440/0
1,652 2,412 3,996 3,096 1,440

July 1,055/5,406 900/7,416 1,042/11,346 1,228/5,134 - /9,114
6,461 8,316 12,338 6,362 9 ,114

Atgust 10,422/33,235 1,488/1,488 1,674/3,348 2,641/3,980 - /8,667
43,657 2,976 5,022 6,621 8,667

Septaaer 10,890/30,600 1,728/3,312 1,944/3,276 2,340/1,2 % -/5,040
41,490 5,040 5,220 3,63u 5,040

October 16,308/23,868 0/0 1,711/2,344 3,348/9,300
40,176 0 4,055 12,648

i

Novater 16,488/14,508 0/5,400 900/1,2 % 1,404/1,872 --/5,508
30,996 5,400 2,1% 3,276 5,508

Decarber 3,449/7,026 2,678/1,376 112/298 930/632 0/5,580
10,475 4,054 410 1,562 5,580

IUfAIS 59,638/119,455 12,978/26,176 21,626/30,602 17,987/22,993 7,392/45,345
179,093 39,154 52,228 40,980 52,737

Ibtal
Sarpling 106/47 65/64 78/84 115/118 7/20
Periods 153 129 162 233 27

(Hours)

Source: F2, Capilal fmn Reference Docunst Ntabers 9 through 13.
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Table 3-41.- Species Composition and Sir.e Distribution of Fish
Impinged by Cooper Nuclear Station, July to December 1974

Length (mm) Weight (gm)
Species Number Mean Range Mean Range

Shovelnose sturgeon 1 440.0 * 310.0 -

1,100.0Paddlefish 1 700.0 --

Lepisosteidae 4 390.0 200-500 293.3 240-400
Longnose gar 2 550.0 500-600 400.0 -

Shortnose gar 15 436.2 353-640 187.8 50-275
Gizzard shad 2,794 120.3 30-380 28.7 1-270

Goldeye 22 242.9 50-462 285.5 36-550
Cyprinidae 35 71.3 60-120 10.4 3-30
Carp 61 125.5 35-473 79.3 14-500
River carpsucker 139 135.3 50-496 107.6 3-550
Smallmouth buffalo 55 117.4 40-320 44.2 3-458
Ictaluridae 1 55.0 - 15.0 -

Black bullhead 1 60.0 - Not Recorded
Channel catfish 16 72.4 50-114 8.1 2-25
Flathead catfish 17 84,8 30-170 32.3 4-238
White bass 59 136.3 10-320 48.5 8-272
Bluegill 12 98.1 15-200 90.2 10-202
Largemouth bass 3 116.7 80-140 21.3 8-33 c

White crappie 9 96.7 50-200 41.8 2-110
Black crappie 2 115.0 50-180 90.0 -

Sauger 2 255.0 140-370 244.0 18-470 i

Freshwater drum 929 75.9 40-320 42.3 5-400

Average 112.8 38.4

* Not Applicable.

Source: Reference Document Number 9.
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Stae and/or specie selectivity-of impinged fish is obviously related to
cooling water intake velocity, fish snahn speed, water temperature, and
fish avoidance (day versus night) and fish behavior (i.e., habitat
preference and movement). Intake velocities at Cooper Nuclear Station

'have never been measured, but have been estimated to vary from 2.5 f ps
at river flows, <11,000 cfs to 1.3 f ps at approximately 32,000 cfs.4
The lower the river flow, the greater the intake velocity. Approach
velocities of 0.5 f ps' or less have been recommended to reduce the

ptobability of impingement.49 Periods of low flow near Cooper
Nuclear Station gen *: ally occur between late November and March (see

i Figure 3-20), comparisons- of impingement rates during the period of low
i

; flow, however, only accounted for approximately 18 to 33 percent of the-
r

annual unpingement (see Table 3-42) .

In an attempt to relate impingement rate to several variables (e.g. ,
number of ctreulating pumps, water temperature, intake velocity, etc.)
using a stepwise regression analysis, it was revealed that among seven
variables tested 50 the total flow of water through the plant appears
to be the most significant factor governing fish impingement rate.
However, both time of sampling (seasonality), and water temperature and
dissolved oxygen combined were just as important as factors defining~

plant operation (nuuber of punps , intake velocity). These tesults do
not explatn cause/ef fect relationship but are indicative of interactions
taktna place.

Impingement rates of selected fish spectes were calculated to provide
estimates of potential loss (see Table 3-43). Further, using vailable

mortality data,51 estimates were generated to predict losses to the
river fishery (see Table 3-44). Inspection of these data indicated

large potential losses for gizzard shad (see Table 3-44) . The loss of
gizzard - shad may not be significant because they are a prolific
species 45 that tend to overpopulate some waters to the detriment of
other species. Hesse, et al.5l concluded that~ shad and several

*
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Table 3-42. ' Monthly and Annual Summary of Fish Impingement (Percent)
at Cooper Nuclear Station,1974 through 1978

Percent Fish Impingement 1974 Through 1978

1974 1975 1976 1977 1978

June 0.9 6.2 7.7 7.6 2.7

July 3.6 21.2 23.7 15.5 17.3

August 24.3 7.6 9.6 16.2 16.4

September 23.1 12.9 10.0 8.9 9.6

October 22.4 0 9.9 24.0

November 17.3 13.8 4.2 8.0 10.4

December 5.8 10.4 0.8 3.8 10.6

January 6.2 2.3 1.6 1.4----

l February 2.8 4.1 0.6 0.6----

f

March 0 0 6.6 6.0 2.0

April 0.003 6.5 7.9 4.7 1.4

May 2.3 12.4 23.2 17.3 3.5

Source: ESE, Compiled from Reference Document Numbers 9 through 13,
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Table 3-43. Estimated Numbers of Selected Species Impinged by Cooper
Nuclear Station, 1974 through 1978 |

1974 1975 1976 1977 1978 Totals

Gizzard shad 115,041 12,803 29,300 16,834 24,786 198,764

| Goldeye 1,040 509 1,462 1,557 580 5,148

Carp 3,638 1,723 1,306 1,885 3,375 11,927

River carpeucker 5,717 10,180 5,327 9,139 422 30,785

626 157 328 211 1,322Bigmouth buffalo ---

3,159Smallmouth buffalo 2,426 196 209 328 ---

Channel catfish 693 626 1,449 451 1,002 4,221

Flathead catfish 693 744 418 492 211 2,558

White bass 2,426 626 888 615 422 4,977

Largemouth bass 173 39 261 82 422 977

Sauger 0 352 261 697 211 1,521

Freshwater drum 36,730 6,382 7,364 6,147 13,290 69,913

|
Source: ESE, Compiled from Reference Document Numbers 9 through 13.

'

.
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-ITable 3-44. Estimated Number of Fish Impinged by Cooper Nuclear Station
Which W' uld Have Been Recruited to the Missouri River-o
Fishery,

i

'' Species 1974 1975 1976 1977 1978

Carp 164 5 22 31 56

River carpsucker 163 101 114 195- 9

Bigmouth buffalo 88 22 46 30---

Channel ca' fish 35- 59 105-- 33- 73t

Flathemd catfish 29 36 ' 11 8 21 '9

Sauger 0 11 4 21 6.

Estimated Percent Loss to Commercial Fisheries (1976) Due
_

To Impingement by Cooper Nuclear Station-

Estimated Commercial Estimated Percent
Number Fish Loss To Commercial

Species Impinged Landing Fisheries

Carp 22 8,153 0.2

Channel catfish 105 2,382 4.43

Flathead catfish 18 500 3.6
.

Eigmouth buffalo 22 408 5.4

Source: ESE~, 1981.

.

f-

|

I
j.

L

L
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cthsr cpicias h d maintcinzd good yattly racruitesnt. Gizacrd ch:d
stocks were probably not affected by Cooper Nuclear Station.

Freshwater drum and river carpsucker also appeared to be potentially
affected. Hesse, et,al.51 concluded that dessa like shad demonstrated
good yearly recruitment. However, their data indicated that river
carpsucker populations may be stagnating, and it may be that station
operation will reduce the stocks of river carpsucker. Data contained
in the . upper portion of Table 3-44 provide an estimate of the number of
individuals lost to the river fishery per year because of impingement.
The lower portion of this table estimates the ntsaber of individuals lost
compared to the reported consercial catch for 1976. None of these
impacts appear significant for Cooper Nuclear Station. However,

El-Shamy52 calculated a loss of 11 percent for bigmouth buffalo at
Fort Calhoun Station. This study estimates a loss of 5.4 percent for

Cooper Nuclear Station. Taken together, these two stations would reduce
the river stock of bignouth buffalo by 16 percent annually. This,

however, is not reflected in the commercial catch (see Tables 3-26 and
3-27). These data indicate an increase in landings for buffalo (both

big- and smallmouth), but a decline in the average weight of
individuals.-

3.4.3.1 Summary and Conclusions-The number of fish impinged at Cooper

Nuclear Station was relatively high for some species (e.g., gizzard
shad). However, no reduction in connercial landing was noted for
conseercially important species. Comparisons of preoperational and
operational electrofishing data (see Table 3-24) indicated annual
changes in relative abundance of gizzard shad, carp, river carpsucker,
and goldeye. There were no obvious trends of major increases or
declines through time muong these populations. The remaining species
(such as nigmouth buffalo, white bass) were collected in low numbers
indicating sporadic occurrence in the study area. This apparently
patchy distribution precludes further analysis for these species.

3-112
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|

A' reduction of the young-of-the-year and small fish by impingement could
potentially result in reductions of the adult fish mapulations assuming
given appropriate tiver habitats are available. Some species are

impinged in much greatet nurbet s than others. The two most abundant
I
'species in the unpingement collections, the gizzard shad and the

freshwater dr um, are impinged 'in relatively large numbers even though
the fo rmer species could become nuisance in future year s. Since the

majority of the gizzard shad impinged were young-of-the year and
juveniles, these fish wete simply eliminated from the food chain of
piscivotous species to a cet tain extent (they are probably preyed upon
in the discharge zone) . There has been a potential loss of bigmouth
buf f alo which is commercially valuable. Howevet, that loss does not

seem to influence the rate of tecruitment of that species to the

commercial fisheries. The commercial landings of bigmouth and

smallmouth buf falo indicated an upward trend in the sDecies abundance,
however, a decline in average fish weight between 1974 and 1976 was

evident. Neither of these two parameters could be related to station

operations. Furthermore, no fishing statistics were available fot the

1977 to 1980 period.

.

1
1
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4.0 SUMMARY AND CONCLUSIONS

Cooper Nuclear Station does not alter the phytoplankton, periphyton,
zooplankton, or benthic macroinvertebrate communities of the Missouri |
River. Some effects were noted for these groups, but they were confined
to either minor'scasonal differences or were spatially limited.

4

The station appears to entrain large numbers of catostomid larvae, but
,

this loss is not reflected in the available commercial fisheries
statistics. Large numbers of gizzard shad and freshwater drum are
impinged annually by Cooper Nuclear Station, but neither of these<

species seem to be adversely affected. Bignouth buffalo populations
could potentially suffer losses, but as was the case with the other'

; - catostomids, commercial catches of bigmouth buffalo did not seem to be
affected by station operation. -

The following summary is provided for each trophic level.

Phytoplankton and Periphyton

Periphytic algal community composition was dominated by diatoms through-
out the monitoring program. Few differences were detected for the first
two years of the monitoring program. However, in 1976 when the discharge
canal was sampled, a shift in species composition was noted. The shift
involved two species of the diatom genera Navicula. During the summ,er -

period of highest absolute temperatures, one species (N. luzonensis)
replaced another (N. tripunctata var. schizonemoides) as the dominant in
the discharge and was relatively abundant at 'a location approximately
2.5 miles downstream from the discharge.12 Based on the example of

Navicula, the discharge of Cooper Nuclear Station may have slightly
altered the natural distribution of the river periphyton community. <
There were no shif ts or major changes observed in the phytoplankton

community composition during the operational period.

1

Primary productivity measurements, determined by carbon fixstion rates
and chlorophyll a concentration, did indicate effects related to station
operation. Sampling for these parameters was conducted monthly

throughout the year and provided complete seasonal comparisons.

4-1
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In . gene [al, these. studies indicated that effects of condenser passage .

'
,

I varied with' season. . Initial (7 hour) 'effeeto usually indicated ' lights

stimulation during' the winter and minor inhibition of productivity
during the remainder of the year. There was also some evidence of a
shif t in community composition in. samples collected from the discharge

4

canal. These changec, at times, favored the more tolerant greens and
blue-greens over the diatoms but were not consistent enough or of;

j sufficient magnitude, to demonstrate major plant-related effects,
i

2,ooplankton,

There were no consistent trends in abundance that appeared to be
.

station-related. Species composition has apparently remained
consistent, and no major shif ts in group dominance (i.e., Copepoda
versus Cladocera versus Rotifera) occurred other than expected seasonalj

i shifts.
i

i

i Mechanical and, at times, thermal stress have acted concurrently .to crop

| the Missouri River zooplankton by an amount that varied from less than
.

; 1 percent to slightly over 6 percent.

I

Benthic Macroinvertebrates;

|
There appeared to be a station-related downstream stimulation'of tubificid

I oligochaete densities. Comparisons of ' densities from artificial sub-
strates indicated that densities of macroinvertebrates, with minor

;- ~

; exceptions, were higher in the discharge canal than at river reference
locations.

1

{~ 'In summary, a general stimulation of the benthic connunity was noted.

| Few statistically significant differences were noted. Station-related
:

|- effects appeared minor and usually localized.
|<

i
*

i Fish
~ Cooper Nucle r Station does not interrupt fish movement in the Missouri
River, and the pitsee does not form a barrier. Tagging studies conducted

-'. -; ,

*( . -F
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near.Ccoper and Fort Calhoun Nuclear Stations indicated random movement,
with no apparent trends. Other studies have also indicated that fish
will move into and out of thermal plumes.

,

Inspection of the data for the October to November period suggested that
gizzard shad, carp, and, to a lesser extent, goldeye were the species
that would most likely be impacted by cold shock because these species
appeared to congregate in the discharge canal.

1

Potential alteration in fish feeding habits as a result of Cooper

Nuclear Station operation was evaluated. Data on the feeding habits of
several species indicated that the station had no significant impact on
feeding habits and were typical for the same species found elsewhere.

Entrainment losses were highest for the gizzard shad and freshwater
drum. Catostomid larvae also appear to be heavily entrained.

Gizzard shad and freshwater drum are impinged in relatively large

numbers. Since the majority of the gizzard shad impinged were young-of-
the year and juveniles, these fish were simply eliminated from the food
chain of piscivorous species. There appears to be a potential loss of
bigmouth buffalo due to impingement. However, this loss was not 1

reflected is the commercial fisheries statistics available.

i

!

i

!

1

!
l'
|
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1.0 DEFINITIONS

Deicing - re{ars to melting of surface and frazil ice done by
recirculating a portion of the condenser diveharge water back
to the intake structure through the ice control tunnel.

Intake Temperature - refers to the temperature at the inlet to
the circulating' water system.

Discharge Temperatures - refers to the temperature in the
discharge canal.

AT Across Condenser - refers to the temperature difference
between river ambient temperature and the discharge canal
temperature.

f Zmergency Need for Power - shall mean any event causing authorized
Federal officials to require or request that the Nebraska Public
Power District supply electricity to points within or without
the Str.cc of Nebraska or other emergencies declared by State,
County, or Municipal authorities during which an uninterrupted
supply of electric power is vital to public health and safety.
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2.0 E?[11RONMENTAL PROTECTION CONDITION 3.0 HONITORING REQUIREMENT

2.1 Thermal 3.1 Thermal

Objective: Obiective:

To limit thermal stress to the aquatic ecosystem To assure that thermal. protection conditions
and control water temperature within prescribed including temperature difference across the
limits in order to mininize adverse thermal condenser, discharge temperature, rate or

ef fects downstream of Cooper Nuclear Station, temperature change, and temperature within
a prescribed mixing zone are maintained
within the technical specifiestions.

2.1.1 Maximum AT Across Cor. denser 3.1.1 Maximum AT Across Condenser

7 Specification Specification

as

The limitations apply to the maximum tempera- Temperature across the condensers will be w

ture acros:3 the condensere during operation. monitored once per shift during steady
'

state operation utilizing condenser inlet
A. The maximum temperature across the and outlet RTD's with a 0-150*F range. The

condensers shall not exceed 18'F during accuracy of the system and sensitivity of
normal operation. The maximum temperature the RTD's are 1% and 0.l*F respectively.
shall dot exceed 30*F when backwashing
or fluctuations in power level occur. Hourly temperature monitoring is required

following changes in power level or during
H. The maximum temperature across the deicing and backflushing operations until

condensers shall not exceed 32*F during the AT across the condensers are stable.
backwashing and 22*F at other times when During recirculation for ice control, thea circulating water pump is down for
for maintenance. Routine maintenance temperature of the river water upstream

from the ice-thawing tunnel outlets willwill not be scheduled during July or be assumed to be 32*F unless temperatureAugust or during periods when ice control measurements are made. This temperature
is required. and.the temperature cbtained from the outlet
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2.0 ENVIRONMENTAL PROTECTION CONDITION
-

3.0 NONITORING REQUIRDENT

Speci fication (Con t' d) Specification (Cont'd)

C. The maximum temperature across the condensers RTD will be used to determine the AT which
,

shall not exceed 30*F whenever a portion of will be recorded hourly. |
'the condenser discharge is recirculated to

the inlet for ice control. Recirculation and

backwashing will not be dor.e concurrgptly.

Bases Bases

Backwashing the main condenser is a necessity Temperature monitoring sensors at the inlet
on a silt-laden river. Past experience at to and outlet from the condensers will provide
other generating stations on the hussouri River the AT across the condensers.
Indicates that the condenser will require

Y backwashing once per, day. This process ''* should take no longer than 1 hour.

Each of the four circulating water pumps
should require maintenance every four years.
Ilowever, with silt / sand-ladea river conditions'

it could occur as often as once per year.
~

Maintenance for one pump takes one week, thus
three pump operation may be necessary for
four weeks.out of the. year.

Surface and frazil ice are ac1ted by recircula-,

| ting a portion of the warm cendenser dischcrge
water back to the intake structure. This
should occur intermittently from November
through April, with primary ur.e in December
and January.
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2.0 ENVIRONMENTAL PROTECTION CX)NDITION 3.0 10 NIM RING REQUIREHFliT

2.1.2 Maximum Discharge Temperature 3.1.2 Maximum Discharge Temperature

Specification Specification

The limitation applies to the maximum tempera- A mid-depth continous temperature recorder
ture of the condenser cooling water discharge will be used in the discharge canal, and the
during opera tion. The condenser cooling water peak temperatures in the discharge canal will
discharge temperature shall not exceed 103'F be monitored hourly. The accuracy of the

for more than 2 consecutive hours. If.the system and sensitivity of the temperature
water temperature exceeds 103*F for two hours, sensors are II and 0.1*F respectively.
station power shall be reduced to the extent The continuous temperaturc recorder shall not

necessary to maintain the . condenser cooling be inoperative for a period exceeding 14 days.
water discharge at 103*F or below, unless there
is an emergency need for the lost power. As an ' alternate, when the continuous tempera-

Y ture recorder is inoperative, the temperature
E,' shall be obtained from a temperature indicator i

in the condenser discharge. |
v

9

Bases Bases

The 103*F maximum effluent temperature is The placement of the temperature monitoring
established since the highest ambient river instrument in the discharge canal will give

temperature of recent record at this location the temperature of the discharge water

is 85'F. immediately before mixing with the receiving
water. The placement of the temperature
sensor at mid-depth in the discharge canal
has been shown by temperature measurements
at other depths in the canal to be representa-
tive of the discharge water entering the
receiving stream.

.
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'2.0 ENVIRONMENTAL PROTECTION CONDITION 3.0 MONITORINGLREQUIREMENT

2.1.3 Specified Mixing Zone 3.1.3 Specified' Mixing Zone

Specification Specification

Plant operation will be controlled to prevent Thermal plume monitoring shall be conducted
the thermal plume issuing from the plant on a monthly bases for 1 year by boat (when
exceeding 5*F AT in the summertime and 10*F river conditions permit) as described in.
AT in the wintertims outside.a mixing zone Section 4.3.1. Correlations methods.using

not to exceed a width of 1/3 of the river station discharge temperature data (see Section
hand extending more than 7500 feet downstream 3.1.2) will then be used to calculate ti e

from the discharge canal outlet. In addition, 5*F AT and 10*F AT isotherms.
;.he thermal patterns created by station opera-
tion will be controlled so that the temperature A continous recording temperature indicating
outside' the' mixing zone will not exceed 90*F device will monitor the river temperature aty

.L as a result of station operation. If these approximately 7500 feet downstream from the.
requirements cannot be met, plant power out.- discharge canal outlet. *Ihis downstream""

put will be curtailed to a level .where the monitor will be used until the correlation $a

requirements can be met. methods indicated above have' been verified
to be valid.

' Bases Bases

A mixing zone not to exceed a width of 1/3 of The 5'F AT and 10*F AT isotherms will be
the river.and extending a distance of 7500 feet mapped and monitored to determine the area
downstream'from the discharge canal outlet of the mixing zone. Ice conditions in the

(* 45 acres) will, under most probable full wintertime may curtail boat operations and

power operating conditions, include the furthest may result in the loss of. the 7500 foot

. downstream ' extent of the 10*F AT isotherm at the monitoring station. Replacement of the
,

projected 7 day once-in-ten year minimum winter 7500 foot, monitoring station will be done

(Nov-Apr) flow of 8000 cfs and- the 5*F AT when river conditions permit safe installa-

isotherm at the projected 7_ day once-in-ten tion.,,

year minimum summer (May-Oct) flow of 31,000 cfs.

|
. _ . . _ .

.
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2.0 ENVIItONMENTAL PROTECTION CONDITION 3.0 MONITORING REQUIREMENT
,

Bases (Cont'd)

The 90*F temperature limitation is established
because some species of this region cannot
tolerate prolonged exposure.to temperatures
above 90*F. Since temperatures approaching
90*F only will occur a few weeks out of the
year, no detrimental changes in population
structure, food chain relationships or
productivity are anticipated. Changes of this
nature are expected in the immediate discharge
area but such changes in a relatively small
area of the receiving water are not expected
to adversely affect t'.se overall aquatic *

? ecosystem.

C 3.1.4- Maximum BTU /hr.2.1.4 Maximum BTU /hr.

Not applicable.
Not applicable.

3.1.5 Rate of Temperature Change
2.1.5 Rate of Temperature Change

Specification
Specification

A mid-depth continous temperature recorderThe rate of change of the river water tempera-
ture due to cooling water discharge shall he will be used in the discharge canal. (See

limited to'2*F/ hour at the mixing zone boundary. 3.1.2) Temperatures in the discharge canal
This limitation may be exceeded for brief periods will be monitored and the rate of tempera-

as necessary to maintain protection of critical ture change recorded hourly. This rate of
plant equipment and systems, and for certain tesperature change will be correlated with
safeguard operations which'cannot be limited or , the rate of temperature change at the

mixing zone boundary. Accuracy and
negated by plant operation,

.

--_- - - _ _ - - - - , _ _ . - - - , . - . - - - - - . _ _ - - . - - - - - - , - - - - - - - - - - , _ _ _ - - _ _ _ - - _ _ _ _ _ _ _ - - - - -. --
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2.0 ENVIRONMENTAL PROTECTION CONDITION 3.0 NDNITORING REQUIREMENT

Specification (Cont'd) Specification (Cont'd)

These safeguard operations include automatic sensitivity are specified in Section-3.1.2.

plant trips and manual plant trips initiated The downstream (7500 feet) monitoring station

by licensed personnel in-emergene.ies or also will be used to verify this correlation.

other situations requiring such actions.

Bases Bases

The limiting condition is established to Placement of the temperature monitoring

minimize shock to the aquatic species of instrument in the discharge canal will

this region. Provide the rate of temperature change
prior to mixing with the receiving water.
A linear correlation of the rate of ,,3

J. temperature change in the discharge canal
and the mixing zone boundary is assumed.''

2.1.6 Ileat Treatment of Circulating Water System 3.1.6 Heat Treatment of Circulating Water System

Not applicable. Not applicable.

2.1.7 Deicing Operations 3.1.7 Deicing Operations

See Section 2.1.1 See Section 3 1.1

.
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2.0 ENVIRONMENTAL PROTECTION (I)NDITION 3.0 20NITORING REQUIREPENT

2.2 11ydraulic

2.2.1 Intake Velocity 3.2.1 Intake Velocity

Not Applicable. See Section 4.1.1.h. Not applicable. See Section 4.1.1.b.
~

2.2.2 Discharge Velocity 3.2.2 Discharge Velocity 1

Not applicable. Not applicable.
!

2.2.3 Size of Mixing Zone 3.2.3 Size of Mixing Zone |

See Section 2.1.3 See Section 3.1.3
*

>
.L 2.2.4 Maximum and Minimum Flow Restrictions 3.2.4 Maximum and Minimus Flow Restrictions

Not applicable. Not applicable.

2.2.5 P.eservoir Drawdown 3.2.5 Reservoir Drawdown

Not applicable. Not applicable.

2.2.6 Erosion 3.2.6 Erosion
|

Not applicable. Not applicable.

t

_ _ _ _ _ _ _ _ _ _ _ -- _ _ - - __ -



2.0 DivistogetENTAL PROTECTION CONDITION 3.0 HONITORINC REQUIREMENT

2. 3 - Chemical 3.3 Chemical

Objective: Objectives

To insure "that all chemical releases f rom the To insure that all chemical releases from the
plant are etntrolled and diluted so as to not plant are identified by species and quantity
adversely af fect public health, the natural and are monitored and maintained within the
aquatic environment, or the desirability of technical specifications.

the water for domestic water. supply usage.

Specification (General) Specification (General)

All plant enemical discharges except the heating A physical inventory of all identifiable
boilers blowdown and the building heating / venti- chemicals, excluding spent laboratory

> 1ation air washers and cooling tuwer blowdown reagents, discharged directly to the river,

d.- shall be diluted by the plant cooling water the settling basin, or discharge canal

effluent during release to assure that deleter- shall be maintained and submitted as"
y,

ious material concentrations shall be less than part of the semi-annual report. In

those which may affect public health, the ' addition, monitoring of water in the .

natural aquatic environmental, or the desira- discharge canal will be done by monthly
bility of the water for domestic water sapply sampling and analysis for copper, iron,
usage. Ileating boiler blowdown and the building potassium, sodium, chlorine, settable
heating / ventilation air washers and cooling solids, dissolved solids and pH in

tower blowdown may be discharged directly to accordance with Section 4.1.1.1.A.
the Missouri River.

Bases
Bases

Requiring that plant chemical discharges of
significant quantity or concentration be The physical inventory of all identifiable
diluted by the plant cooling water system chemicals, axcluding spent laboratory
will assure that concentrations of chemical reagents, discharged directly to the river,

the settling basin, or the discharge canal

___

. . .. . - .

.

. ..



-. . _ _ . - ... .- _ . . . . . . - . . - _ _ .. - - - . . - _ . . - _ . - -. - .

-

2.0 ENVIRONMEffrAI, PROTECTION CONDITION 3.0 MONI10 RING REQUIREMENT

Bases (Cont'd) Bases (Cont'd)

effluents discharged to the Missouri R!.ver are can be in the form of an estimation of
maintained at values that will not adversely discharge quantity by purchase order and
affect public health, the natural aquatic inventory differential. The chemical
environment, or the desirability of water monitoring provides assurance that concentrations
for domestic water supply usage. Because of of chemical effluents are sait.tained at
the low toxicity of the chemical treatment acceptable low values.,

employed and the small quantities released,
the hearing boilers blowdoim (% 93 gal / day) Spent chemical reagents from the chemistry
and the building heating / ventilation air laboratories are not to be included in the-

washers and cooling tower blowdown (% 200 gal / semiannusi reporting requirement because of
month) can be discharged directly to the river their small quantities, insignificant concen-

i without deleterious effects. trations in liquids released, and because
they drain to treatment systems where.they .

> Water treatment at the make-up water treatment are appropriately processed prior to release.

h plant consists of adding the following chemicals: to the discharge canal.
as

e t.

o93% H Sog -24 gal / day2 ,

50%'NaOH -116 gal / day '

| A12 (S0g)3 -14 lbs/ day
Nalco 720 Floculant Aid -1.4 lbs/ day
Ca(Oil) 2 -660 lbs/ day

,

After treatment, the chemicals are discharged ;
,

to the settling basin where settling occurs
and the clarified effluent is subsequently
released to the discharge canal. The *

'

maximum estimated flow rate from the settling-

'
basin into the dia. charge canal is 25 gps. The

; estimated quantities of chemicals released to ;

the discharge canal and their concentrations
.are shown in Table 1.

.t

I

L

, . , . .
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Table 1.

CHEMICALS DISCHARGED FROM MAKE-UP WATER TREATMENT PLANT SETTLING BASIN

f- (TO DISCHARGE CANAL)

9 8
Discharge Canal Flow = 5.9191 x 10 lb/ day (7.0992 x 10 gal / day)

Chemical
Discharged Concentration (ppm)

Added to Existing in

Amount Discharge River (Intake Resulting in Increase
(ib/ day) Canal Water)-Average Discharge (% of

Type (1) (1) (2) Canal Existina)

Dissolved Solids

Ca 23 0.0038 60 60.0038
Mg 21 0.0035 18 18.0035
Na 276 0.0466 55 55.0466
C1 21 0.0035 18 18.0035
Sog 649 0.109.6 159 159.1096

15 0,.0025 15 15.0025SiO2

TOTAL 1005 0.1698 440 440.1,698 0.03S8%

1) Calculated
2) Based on published USGS Data 1957-1968 inclusive.
3) Nebraska Water Quality Standards, March 1, 1971. (CNS-ER page C-14-4)

Suspended, Colloidal, or
Settleable Solids

Turbi- 10 JTU Not 153 JTU 153 JTU Not
dity Measure- Depending on Measure-

able river turbi- able
dity

_ - _ _ _ _ _ - _ - _ \
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2.0 - ENVIRONMENTAL PROTECTION CONDITION 3.0 MONITORING REQUIREMENT

2.3.1 Biocides 3.3.1 Biocides
*

Specification Specification

a. Chlorine a. Chlorine

The concentration of total residual chlorine Residual chlorine in the discharge canal will
from all combined sources in the discharge be measured and recorded monthly by-the ortho
canal shall not be greater than 0.1 mg/ liter. to11 dine oxalic acid method or its equivalent'

with a detection limit of 0.1 mg/ liter,
b. Phenolic Amines

b. Phenolic Amines
Not applicable

r> Phenolic amine biocides will be inventoried "
.L Bases but not monitored.co

a. Routine use of chlorine will not be required Bases
to maintain condenser or service water system
cleanliness. Routine use of hypochlorite is a. The measurement of chlorine in the
required for sewage treatment plant effluent discharge canal will give the concentration
sterilization. Ilypochlorite is also used to immediately before mixing with the receiving
sterilize the potable water from the make-up river water,
water treatment plant. The concentration of
total residual chlorine from the sewage treat-
ment plant will not. exceed 0.1 mg/ liter in

'the circulating water discharge canal and
will therefore avoid deleterious effects on
the aquatic biota.

b. A phenolic amine is added once every two b. A review of the biocide inventory records
weeks to the cooling towers of the building will allow a check on discharge quantities to. .

heating and ventilation water system at a insure that discharges are of insignificant
'

concentration.

- .

4

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -. _ . _ . c , __
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:) 2 ',0 ENVIRONHENTAL PROTECTION CONDITION 3.0 HONITORING REQUIREMENT ,

: s .
~.~

|-
- Bases (Cont'd) ,' .

rate not expected to exceed 50 ppa in the .

system to control fouling.
-

s

The blowdown.f rom this syteu asiounts to
approximately 200 gal / month to the roof

' drains and thence directly to the river.,

This biocide is of small quantity and
~

concentration and will not be a signi-
ficant discharge to the river.

2.3.2 Corrosion Inhibitors 3.3.2 Corrosion Inhibitors

Specification Specification ,,
w

-,

Not applicable. Corrosion inhibitors will be inventored but*

not monitored.

Bases Bases

Corrosion inhibitors are used in the heatiag A review of the corrosion inhibitor inventory

boilers, closed cooling water system, and the records will allow a check on discharge

henting/ ventilation air washers and cooling quantities to insure that the discharges are

towers. of insignificant concentration.

a. Heating Boilers

The feedwater to this system is demineralized
water. The corrosion inhibiting solution is

'Pbatch fed and contains Na3 og.12H 0. Na2SO ,2 3 ..

and Morpholine. Horpholine is added at a rate
of approximately 50 al/ day to control pH of
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' 2. 0 ENVIRONMENTAL PROTECTION CONDITION 3.0 )ONITORING_AEQUIREMENT

Bases (Cont'd)

the condensate. The average daily discharge
,

rate through the headwall structure to the '
Missouri River is 93 gal / day. The average
daily concentrations of chemicals in the
discharge are:

Sulfate 22 mg/ liter

Sulfite' 73 mg/ liter
Sodium 82 mg/ liter
Phosphate 33 ag/ liter

Upon dilution with projected minimum river

flows (8000 cfs) the concentration of each,

[, of these_ constituents will be approximately .g
o 3.7 x 10 6 mg/ liter. *-

,

b. Closed Coeling Water Jystem

The feedwater to this system is demineralized
water. The planned corrosion inhibitor contains

.55%' NANO 2 "irh 1****# am unts of nab 0 .5H,0 and
. 47,

NaOH. A trac.o amount of HBT (mercaptobenz5-
thiozole) is present for inhibition of copper
corrosion. Satch feeding of tha inhibitor is
done as necessary. The average concentration in

i the system is 500 ppm. There are no planned
blowdowns for this system.i

,

|

|-

_. _ _
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2.0. ENVIRONMENTAL PENECTION CONDITION 3.0 MONITORING REQUIREMENT

Bases (Cont'd)

c. Building Heating and Ventilarion Air
Washers and Cooling Towers.

The system utilizes demineralized water.
An inhible,or is batch fed as required, to main-
tain a concentration of 200-300 ppa in the

system. The planned chemicala consist of
an organic phosphonate (ammoniomethylene .

phosphonic acid), sodium methacrylate and
zine and NaOH for pH control. Blowdown
of this system is approximately 200 gal / month
to the roof drains and thence to the headwall
structure and the Missouri River.

3,

O t'Since there is no planned blowdown for the""

closed cooling water ayr+.em and tht other
discharges are of small <santity and occur ,
intermittently for short durations, a release
specification la not applicable.

3.3.3 Heavy Metala2.3.3 Heavy Metals

Monitoring for Cu, Fe, K and Na will beNot applicable.
done in accordance with Section 4.1.1.1.A.

2.3.4 Solids 3.3.4 Solida
|

Specification Specification

a. Colloida: or Settleable Solida a. Colloidal or Settleable Solida

_ _ .



. . . _ _ . _ - - .

2.0 ENVIRONMENTAL PROTECTION CONDITION 3.0 MONITORING REQUIREMENT

Spe "fication (Cont'd.' Specification (Cont'd)-
4

' Turbidity from vaste water shall not impart . Turbidity shall be determined ard recorded at
more than a 10% increase to the water in the the cooling water inlet and in tne discharge

-

discharge canal. canal monthly with a detection limit of
1.J.T.U. (or F.T.U. as appropriate) .

b. Dissolved Solids b. Dissolved Solids *

Ihe conductivity of the water in the discharge The specific conductance shall be determined
canal shall not increase by more than 10% and recorded at the cooling water inlet and
as a result of plant discharges. in the discharge canal monthly by Method No.

154 of " Standard Methods for the Examination
of Water and Wastewater." 13th Ed. Detection-

> Limit 1 paho/ca.
e -

.U

E

Bas es Bases

The limiting conditions are established to Monitoring turbidity and specific conductance
minimize the effects on the natural aquatic at the cooline water inlet and in the discharge
environment. - canal wiu provide the percentage increase in

these paraneters due to Station operation.4

2.3.5 Hydrogen Ion 3.3.5 Hydrogen Ion

Spe:ification Specification

The hydrogen ion concentration in the dinharge . The pH shall be determined at the coolxng

,

i-__m--_ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ - _ . _ - __-
- m
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2.0 kVIRONMENTAL PRUTECTION CONDITION
3.0 NONITORING REQUIREMENT

Specification (Cont'd) Specification (Cont'd)

canal is to be maintained between 6.5 and 9.0 water inlet and in the discharge canal monthly
pil units. No single unit of discharge to by the glass electrode method with a detection
change the water in the discharge canal more limit of 0.1 pH unit.

than 0.5 pil. l

fBasesBases

The limiting condition is entoblished to Monitoring pH at the cooling water inlet and in
minimize.the effect na the natural aquatic the cooling water discharge canal will indicate

the pH change due to station operation. Monthlyenvironment. sampling is based upon the maximum estimated

3
.

flow rate frva the settling basin to the dis-
charge canal being 25 gpa. The discharge

4, canal flow rate at full power will be 650,000 _
,

''

gpa. The change in hydrogen ion concentration [
in the discharge canal resulting from the
settling basin effluent is not expected to be
detectable.

f

2.3.6 Other Chemicals 3.3.6 Other Chemicals
|

Specification Not Applicable.

Solid chemicals precipitated in holding ponds
,

I shall be removed periodically and used for
|land fill in accordance with appropriate

state regulations.

.____

.
.

_ _ ,..
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'2.0 ENVIRONMENTAL PROTECTION CONDITION 3.0 MONITORINC REQUIREMENT

Bases

The solids.removea from the holding pond will
contain sand and afit, calcium sulfate and
carbonate -- these v a natural constituents
of the area and should have nn adverse effect
as land fill.

>
b es
>

_ _.
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4.0 Environmental Surveillance and Special Studies

4.1 Biological

4.1.1 f.quatic

4.1.1.1 Surveillance. Study, and Evaluation Programs

Obiective-

Preoperational monitoring studies have been conducted since 1969 at
Cooper Nuclear Station on the Missouri River for the Nebraska Public
Power District by Industrial Bio-Test Laboratories, Inc. Data from
these studies served as a basis for development of the operational
monitoring program described herein. Comparisons between preoper-
ational and operational data will be made by NPPD or its consultants
to evaluate the effects of Station operation on the aquatic environ-
ment of the Missouri River in the vicinity of the Cooper Nuclear
Station.
.

Study Plan

"he operational monitoring program provides a thorough examination
of the aquatic ecosystem of the Missouri River in the vicinity of
the Cooper Nuclear Station. Specific study areas include the
effects of condenser passage and entrainment on zooplankton and
phytoplankton (Section 4.1.1.3), and a measure of the impingement
of fish on intake structures (Section 4.1.1.2); the monitoring
of temperature and other physical parameters; the monitoring of
water quality including chemical and bacteriological parameters;
and the monitoring of zooplankton, phytoplankton, periphyton,
equatic macroinvertebrates, and ' fish populations.

A map of the study area showing sampling locations is presented in
Figure 1. Sampling locations may change slightly as characteristics
of the thermal plume are better defined.

The frequency of field sampling and sampling 1ccations for each area
of investigation are presented in Table 2. Sampling vill be conducted
monthly and in general be confined to the months of May through
November. Eaarainment and water quality studies will be continued
at the intake and discharge sampling locations throughout tha year.

The operational monitoring pecgram is such that sampling frequency
and analyses can be increased or decreased depending on the results
obtained in the continuing program.

A-25
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Table 2. Field sampling schedule for operational monitoring program at Cooper Nuclear Statien

location
RM 534 Intake Discharge RM 532 RM 530 RM 523 FM 526

Physical Measurements and
Field theimistry (monthly)n X X X X X X X

Laboratory Chemistry (monthly)a x x x x
..

Zooplankton Survival (monthly)a y x x x

y Phytoplankton Viability (monthly)* I I I I

Phytoplankton Cell Counts and
Identification (monthly Hay-November) X X X X X

Zooplankton Identification (monthly
Hay-Novea.ber) X X X X X U

Periphyton (monthly June-November) X X X X X

Aquatic Macroinvertebrates (June,
August October) X X X X X

Field Chemistry. and Nutrient
Analyses (monthly Hay-November) X X X X X

Fish Studyb (monthly May-Noveder) X X X

F[sh Larvaec (twice each month May,
June, July) X X X

~ Fish Impingement (monthly)a X

a Sampling restricted to intake and discharge locations during the winter mionths.
b Sanpling condifcted at Nebraska and Missouri shoreline at each location.
c Sur.pling conducted at two locations in the vicinity of the intake and RN 532.
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Specification

A. Water Quality Studies '

Duplicate water quality samples for laboratory analyses (Table 3)
vill be collected monthly (May-November) from four locations:
RM 534, in the immediate area of the intake, in the discharge
canal and at RM 528. . Sampling will be restricted to the intake
and discharge locations during the remainder of the year.
Physical measurements (Table 4) and field analyses including
dissolved oxygen, pH, total alkalinity, and turbidity will be
performed at seven locations: RM 534, intake, discharge, RM
532, RM 530, RM 528 and RM 526. Field chemistry and nutrient,

analyses (Table 5) will also be performed at the appropriate
locations as part of the biological sampling progran.

Instrementation and methods for physical ceasurements are listed
in Table 4. Analytical methods, references, preservation
techniques and detection limits are presented in Table, 6.

'B . Biological Studies

1. Phytoplankton

Duplicate samples for phytoplankton analyses,will be collected
monthly (May-November) near the surface with a Kemmerer
sampler at RM 534, 532, 530, 528, and 526. Analyses will
consist of cell counts to determine abundance and diversity
of species.

,

2. Zooplankton
,

Duplicate samples for zooplankton analyses will be collected
monthly (May-November) with a Miller plankton sampler equipped
vith a #10 (153 p mesh) plankton net at RM 534, 532, 530, 528,,

and 526. Analyses will be made to determine abundance and
seasonal occurrence of zooplankton species. -

3. Periphyten

Floating artificial substrates for periphyton (attached algae)
will be anchored at suitable locations near RM 534, 532, 530,
528, and 526 to permit colonization of attached algae. A
Ryan te=perature recorder will be fastened near each substrate
to provide a continuous record of water temperature. Monthly

A-28
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Table 3. Laboratory analyses, water quality study.
,

.

1. Ammonia 17. Specific cos:ductance

2. Nitrate 18. Copper

3. Nitrite 19. Cyanide
4

4. Total organic nitrogen 20. Fluoride

5. . Soluble orthophosphata 21. Iron

6. Total phosphorus 22. Manganese
:

7. Silica 23. Methylene blue-active substances-
,

8. Total coliform bacteria 24. Threshold odor
:

9. Fecal coliform bacteria 25. Phenols
!

( 10. Fecal streptococci bacteria 26. Potassium

| 11. Biochemical oxygen demand 27. Sodium
i
' 12. Chemical oxygen demand 28. Total dissolved solids

13. "otal organic carbon 29. Total suspended solids

14. Calcium 30. Sulfate

15. Chloride- 31. Total sulfide

16. True color 32. tinc

3 3'. Chlorine

I
i

)
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Table 4. Physical measurements, instroents, and methode.

Parameter Instrument or Method and Reference

Air Temperature, Bendix Psychrometer Model $66
Wet and Dry Bulb (*0.1'C)

Relative Humidity Bendix Centrigrade Psychrometer
Slide Rule

Wind Velocity Dwysr Wind Meter

Wind Direction Tield Observer
1

Cloud Cover Tic 1d Observer

Vater Temperature Whitney Model TC-5A Thermistor /
Thermometer (20.1'C)

|

Current Velocity Curley Current Meter (10.1 m/s) |

|

,
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Table 5. Field chemistry and nutrient analysos associated
with biological sampling at RM 534, 523, 530, 528,
and 526.

_ .

l'. Water temperatute 7. Nitrate

2. Dissolved oxygen 8. Nitrite

3. pH 9. soluble orthophosphate

4. Total alkalinity 10. Total phosphorus

5. Turbidity 11. silica
,

6. Ammonia

$

i

.- .
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Table 6. Analytical methods for chemical parameters.

~

Preservation Detection

Parameter Method and Peterynee _ Techniques Limit

Alkalinity, tetsi Method 102a 1 ag/1-CACO 3

Ammonia Cas diffusion NgC1 e 0.01 ag/1-N2
electrodeb

Bacteria, total Method 408A8 Steriled 0 organisms /200 ml
coliform

^

nocteria, fecal Method 408sa Steriled 0 organisms /100 ml
coliform

Bacteria, fecal Method 409Ba Steriled 0 organisms /100 m)
s treptoccocci

Biochemical oxygen Method 2198 BOD vater, sealed 0.5 mg/l
demand (5-day) water refrigerated

Calcium AAS/DAS NNO f 0.1 mg/l3

Chemical oxygen Low level Class container 0.1 mg/l
demand method 8 refrigerated

Chloride Mercuric nitrate. Plastic container 0.3 og/l
method 112ga

Color, true Colorimetric 1 unit

metSod 1188

Conductance Method 1548 1 unho/cm |

| specific ,

|t

hCopper AAS/ Chelation Rh'0 f 0.1 pg/l |3

Cyanide Method on pg. 418 NaOH to pH
11, refrigerated

bFluoride 3pecific ion electrode o,o1 ,g/l

Iron AAS/Chelationh HNO f 1 mg/l3

Manganese AAS/Chelationi RNO f 1 pg/13

Methylene blue- Method 159a class container 0.025 mg/l
active substancen re frigerated

. . _ .
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Table 6. Continued.
,

*

Preservation Detection
Paramete_r Method and Reference. Techniques Limit

Nitrate Brucine method HgC1;c 0.01 ag/1-N
213Ca

Nitrite Sulfanilamide EgC1 c 0.2 mg/1-N y2
mthdj ~

Odor, threshold Method 1368 Class container -

refrigerated

Organic carbon, Beckman EC1 to pH 2 1 as/1
total Carbonaceous Analyzer

Organic nitrogen. Kethod 135a and RgC1 c 0.01 ag/l2
total phenate method 132Ca

Orthophos pha te , Ascorbic acid method $ Filtrationk i g/1_y
soluble

Oxygen, dissolved Dissolved Oxygen Measured at 0.1 ag/l
Meter, star.Jardized sampling
by method 21838 location

Oxygen, saturation Calculated from D.C. Expressed as
and temperature data percent
using Table 218(1)a

pH Class electrode Messured at 0.1 pH
method 144Aa sampling location

Phennis Methods 225 + C" CuSO , H PO4 1 pg/l4 3
to pH 4.0,
refrigerated

Phosphorus, total Method 223Ca then 1 xg/1-P
ascorbic acid method 3

Potassium AAS/DA* HNO f 5 mg/l3

Residue, Method 148Ba i ag/l
filtrable

i Residuo, Method 148Ca 1 ag/l
Nonfiltrahle

--
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Table 6. Continued. .

~

Preservation Detection

Paramotor Method and Reference Techniques 1.imit

Silica Method 151CA 0.01 srg/l

Sodium AAS/DA* HNO3f 2 pg/l

Sulfate Turbidimetric Filtration prior 5 mg/l
method 156Ca to analysis

Sulfide Specific ion Zine acetate 4 pg/)
electrodeb and Na05

Turbidity Hach Model 2100A 1 J.T.U.

Turbidimeter

fh
HNO3 1 pg/lZine AAS/ Chelation

Organic carbon, 0xidation methnd Refrigerated 100 mg/kg'

to tal,

bottom nadiment

.

a A.P.11. A. , A.W.W. A. and W.P.C.F. 1971. Standard Methods for the Examination of
Water and Westavater. 13th od. Am. Public Health Assn. Washington, D.C. 874 pp.

b Orion Research, Inc. 1970. Instruction llanual. Cambridge, Massachusetts.
c 40 mg 11gC12 added to one liter of samplo, refrigerated. Howe, L. H. III, and

C. W. Holley. 1969. Comparisons of mercury (II) chloride and sulfuric acid as
preservatives for nitrogen forms in water samples. Environ. Sci. Technol. 3:471-481.

d Sterile conditions, refrigerated, with 1 al/l 10% Na25203 added.
e Atomic Abnorption Spectrophotometery/ Direct Aspiration.
f 5 ml concentrated HNO3 added to two liters of sample.
8 Environmental Protection Agency. 1971. Methods for Chemical Analysis of

Water and Wastes. Water Quali*,y Of fice. Analytical Control Laboratory,
Cincinnati, Ohio. 312 pp.

h Fishman, H. J. and H. R. Midgett. 1968. Extraction techniques for the determination
of cobalt, nickel and lead in f reshwater by atomic absorption. p. 230-236. In,:
R. T. Could (ed.), Trace Inorganics in Wator. Amer. Chem. ' Soc. , Washington, D.C.

1 Parannal cotamunication, H. J. Fishman, U.S. Geological Survey, Denver, Colorado,
October 1970.

3 Strickland. J. D. H. and T. R. Parsons. 1968. A practical Handbook, of seawater
Analysis. Bull. Fish. Res. Bd. Canada. 167. 311 pp.

*k Immediate filtration (Mil 11 pore itA 0.45 m), refrigerated.
1 Black C. L.1965. Methods of Soil Analysis, Vol. II. Amer. Society of Agronomy,

Vol. 9, Se:Ies in Agronomy. Hadison, Wisconsin. 1572 pp.

.
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'(June-November) samples of periphyton will be collected.
Analyses will be aade to determ1 e the relative abundance9
of species present. Biomass (ash-free weight) of the
periphytic community will also be determined.

4. -Aquatic Macroinvertebrates and Benthic Organisms

The macroinvertebrate component of the "aufwuchs" community
will be sampled at five locations (RM 534, 532, 530, 528,
and 526) beginning in April using substrates similar to
those described by Nilsenhoff (1971). These samples will
be collected at. two month intervals . (June, August, and
October) and identified to the lowest positive taxonomic
category, usually genus or species. The total number of taxa
and diversity will also be determined. Triplicate benthos
samples will be collected concurrently using a Ponar dredge
behind wing dans near the same five locations. Bottom sedi-
ent samples from these locations will be analyzed for totala

organic carbon. Sediment types will be visually determined.

Field Chemistry and nutrient analyscs (Table 5) will be
conducted as part of the phytoplankton, zooplankton, peri-
phyton and aquatic macroiniertebrate sampling program.

5. Fisheries Study. '

Sampling for fish pcpulation and life history studies will be
conduceed near RM 534, 532, and 530. Samples will be col '
lected from both the Nebraska and Missouri shorelines in the
vicinity of each river mile location.

Fish will be sampled monthly (May-November) using the fol-
lowing techniques:

a. Electroshocking

A boat-mounted electroshocker. is the most effective tool
for collection of fish in the shallow water areas. Each
fish that is collected will be measured and weighed; scales
will be taken from selected individuals, and certain indi-
viduals will be fin-clipped and returned to the river.
This will allow.for the return of most fish to the
river alive; however, it will be necessary to sacrifice
some fish for stomach analysis and gonadal inspection.
All fish collected will be examined for the occurrence
of external parasites and diseases.

.
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b. Seining

A seine (25 f t x 6 f t x 1/4' mesh) will be used to collect
minnows and the young of other species. Sampling loca- ,

tions will be along the same locations used for elec-
troshocking. Samples will be preserved in 10% formalin _

and returned to the laboratory for identification and
measurement.

-

Fish larvae samples will be collected twice a month during
periods of peak larval drift (May-July). A total of five -

locations will be sampled; two in the vicinity of the _

,

intake, one in the discharge canal, and two near RM 532. ;

An analysis of fish trapped in the' plant intake structure _

and collected from the intake screens will be conducted =i
5 days per week to determine the types of species impinged, 2

physical condition, numbers collected, and individual
-

sizes and weights. See Section 4.1.1.2.
;

Bases

An assessment of the environmental tffects of the operation of' Cooper
Nuclear Station will be made.

_

Results of the operational studies conducted at the Cooper Nuclear
Station will be compared with the data collected during preoperational 3
studies. Statistical analyses will be performed on all data sets 2
when such analyses are appropriate aids in making inferences.

-

4.1.1.2 Plart Cooling Water Systems Fish Entrapment Limits -

_

Objective ]

To establish a requirement for the monitoring of fish entrapment and 5
to specify corrective action to reduce the environmental impact of
this aspect of plant operation to its lowest practicable limit. ,

Specification

A. Fin fish trapped in the plant intake structure of Cooper Nuclear k
Station shall be determined one hour per day for a minimum of ,

five days per week at random times including nocturnal periods. -

A record of each sampling period including time and an analysis

.
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of entrapped fish by species, size, weight, quantity, and
physical condition shtll be maintained by the applicant or
his consultant during the first year of operation.

B. If the quantity or type of fin fish is determined to be of
significance or to have a significant detrimental impact on
the propagation of fin fish the following steps will be taken:

1. The appropriate State and Federal agencies having responsi-
bility for fisheries will be consulted.

2. Plans for corrective ection wil'1 be developed.

3. A written notification within 10. days to the Director,
Region IV Regulatory Operations with a copy to the Deputy
Director, Reactor Projects outlining corrective steps
being developed.

C. If the quantity of entrapped fin fish is unexpectedly or
unusually large, immediate action will be initiated to reduce
the entrapment rate pending a detailed review. Immediate
action will consist of power reduction to reduce entrapment
unless there is an emergency need for power.

Bases

The specified study will provide a basis for determining if fish
entrapment protection conditions and monitoring requirements are
appropriate for inclusion in Sections 2.0 and 3.0 of the technical
specifications.

4.1.1.3 Monitoring of the Effects of the condenser cooling Water System on
Plankton Organisms

Objective

To determine the thermal and mechanical effects of the condenser
cooling water system in all months of the year on the dominant
members of the phyto- and zooplankton that are present in the
intake waters.

.

8
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Specification

A. Zooplankton Survival

Single samples will be collected at the upstream (RM 534) and
downstream (RM 532) sampling locations, while duplicate
samples will be collected at the intake and discharge locations.
Samples will be collected near the surface with a filter-pump
system similar to that used by Icanberry (1972). A #10 mesh
(153 p) filter will be used in the filter-pump system to
collect a representative sample. Samples will be maintained
at intake water temperature, and survival analyses performed
within 10 minutes and at 4 hours after collection.

Each sample will be concentrated to a 100-200 mi volume with
a #20 mesh (80 u) Nitex tipped pipette. A subsample of 0.5-
1.0 ml will be taken from the concentrated sample with an auto-
matic pipette, placed in a compartmentalized Petri dish, and
examined under a sterozoom microscope. Zooplankton will be
recorded as " motile" and "non-motile" because of recovery from
temporary shock experienced during condenser passage. The cri-
teria for determining non-m' tility will be the absence ofo

appendicular and visceral movement upon probing. The term
mortality will denote those organisms which fail to recover
after 4 hours of observation. At the conclusion of the survival
analyses, the zooplankton organisms will be preserved in a 3%
formalin solution and identified to the lowest positive taxa
according to Brooks (1957, 1966), Wilson and Yeatman (1966),
Czaika and Robertson (1968), and Gannon (1970).

To obtain accurate survivai data,10-30 organisms will be
separated from each subsample and a minimum of 150. organisms
separated from each sample. A minimum of 150 organisms are
separated to obtain consistencies between motile and non-motile
counts from the same sampling site.

B. Phytoplankton Viability

Composite samples for determining phytoplankton viability will
be collected near the surface with a Kemmerer water sampler at
the same locations used for zooplankton survival studies. The
composite samples will be maintained at intake water temperature

'

for determination of phytoplankton species composition,
chlorophyll a, concentrations, rates of carbon fixation, and
nutrient analyses.

A-38



44

_

Phytoplankton species composition will be determined initially
.at all four sampling locations and 24 and 72 hours after col-
lection for the intake and discharge samples. Chlorophyll a
concentrations and rates of carbon fixation will be determined
at intervals of 3, 24, 48 and 72 hours after collection.

Cell counts and identification to genus or species will be made
'

using techniques described by Vollenweider (1969) and Holland
(1969). Chlorophyll a concentrations will be determined using
fluorometric techniques described by Lorenzen (1966). Rates
of carbon fixation will be estimated with the light-dark
bottle 1"C method (Strickland and Parsons 1968; Parkos et al.
1969; and Wetzel 1964).

To check the possibility of nutrient depletion for phytoplankton
viability studies, the following water quality parameters will
be measured initially and 72 hours af ter sample collection at each
location: ammonia, nitrate, nitrite, total phosphorus, soluble
orthophosphate, and silica. In addition to these analyses, field
measurements of water temperature, dissolved oxygen, pH, total

4 alkalinity, and turbidity will be made initially and 72 hours
after sample collection. Analytical procedures for these param-
eters can be found in the water quality section (4.1.1.a).

Bases

The specified study will be an extension of the preoperational study
of selected planktonic organisms common to the Missouri River. The
extension will emphasize the analysis of sr.mples taken in the field
using the laboratory techniques cnd equipment developed in the pre-
operational studies. This study will terminate in two years if the
results demonstrate no deleterious effects.

4.1.1.4 11-Agency Study

An 11-ahency group, coordinated by the Nebraska Came and Parks Commis-
sion, has been formed ec evaluatq postoperational effects of both the
Cooper and Ft. Calhoun Stations. The agencies are:

Bureau of Sport Fisheries and Wildlife
Iowa Conservation Commission
Kansas Fotestry, Fish and Game Commission
Nebraska Department of Environmental Control
Nebraska Came and Parks Commission
Nebraska Public Power District

A-39#
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U. S. Army Corps of Engineers
U. S. Environmental Protection Agency - Water Quality
U. S. Geological Survey
University of Nebraska
Omaha Public Power District

The three areas of major attention are: 1) temperature and chemistry,
2) fish and 3) macroin rertebrates and periphyton. Present plans call
for a 2-year postoperational collection and evaluation program, with
periodic reviews of the program and publication of progress and final
reports.

Preoperational studies were begun in 1970, but the Joint Agency Study,
except for phytoplankton, has been suspended until the plant becomes
operational. Efforts are being made to exchange and compare data
with the Nebraska Game and Parks Commission.

4.1.2 Terrestrial

Not applicable.

4.2 chemical

See Section 4.1.1.1.

.4.3 Physical

4.3.1 Aquatic

Thermal Plume Mapping

Obiective

To define the 3-dimensional extent and isotherm structure of the
thermal plume under varying operating and river flow conditions
and to establish a basis for the correlations method (Section 3.1.3)
'of monitoring the thermal plume to assure that water temperatures
are within the prescribed limits of th.e mixing zone.

Soecification

Thermal plume monitoring shall be done on a monthly basis (when
river conditions permit). Detailed temperature measurements will
be made to define the 3-dimensional extent and isotherm structure
of the thermal plume. Temperature measurements will be conducted

A-40 ,
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along preselected transects.'. A thermistor accurate to 0.l*C will
- be used to obtain- the temperature at the surface and at one meter

i intervals to the bottom. Measurement locations will be determined
! by two shore based transepts using triangulation.. The monitoring

Program shall incorporate consistent timing _and sampling. station-i

c relocation so as to reduce the stochastic variability of observa-
; tions. The detailed monitoring program shall be submitted for-

staff review and approval prior to full power or commercial opera-
tion of the station.

.

Associated physical studies will be conducted in conjunction with
! the temperature measurements. These include a determination of the
; amount of heat discharged.and the plume densonstric Fronde Number.
. Velocity measurements will. be obtained with a combination of drogues'

! 'and deck readout flowmeters. Time-temperature relationships will be
determined by.use of recording thermistors mounted on drogues.,

Measurements of pertinent meteorological parameters will be made as2-

| wind velocity, air temperature, relative humidity and sky cover.
! The jet and far field velocity structure of the plume will be deter-
: , mined (i.e., indirect velocity by induced momentum of the plume).

The plume temperature and velocity data will be used to determine3

the time-temperature relationship for organisms entrained into the
i thermal plume.*

1 Bas es -

!

! The 5'F AT and 10'F AT isotheras will be mapped to determine the area
i of the mixing zone. Mixing zone isotherms will be correlated with
j station discharge temperature and other variables. Appropriate cor-

relations models will be developed to allow calculation of plume
'

. isotherms based upon discharge temperatures. A downstream monitor
will be used until the correlations method indicated above has been
verified to be valid.

4

4.3.2 Terrestrial
,

; Not applicable.
,

4.3.3 Aerial>

,

1 Not applicable.

4.4 Radiological
i

i
; Objective

; To provide the necessary information for evaluation of radiological
effects on the environment.

'
a

Z
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5.0 Administrative Controls _ ,

Objective

The administrative section describes the administrative controls and
procedures necessary to implement' the environmental technical
specifications.

Specification

5.1 Review and Audit

The Station Operation Review Committee (SORC) of Cooper Nuclear
Station is the group assigned to be responsible for checking,-
inspecting, or otherwise verifying that an activity has~ been
correctly performed. The review function will be performed by
personnel directly involved in the activity under review.

The audit function will be performed by the NPPD Safety Review
and Audit Board (SRAB).

Review and audit functions will be defined for the following

areas:

a. Results of the environmental monitoring programs prior to
their submittal in each semiannual Environmental Monitoring

Report. See Section 5.4.1.

b. Proposed changes to the environmental technical specifications
and the evaluated impact of the change.

Proposed changes or modifications to plant systems or' equip-c.
ment and the evaluated impact which would require a change in
the procedures described in d. below, or which would affect
the evaluation of the plant's environmental impact as
described in Section 5.4.2.c.

d. Proposed sampling, analysis, calibration and alarm check
procedures, as specified in 5.'3.1, and any other proposed
procedures or changes thereto as determined by the plant
superintendent to affect the plant's environmental impact.

Investigation of all reported instances of violations ofa.
et.vironmental technical specifications. Where investigation
indicates, evaluate and formulate recommendations to prevent
recurrence.

I
1

|
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5.2 Action to be Taken in the Event of Violation of an Environmental
Technical Specification.

5.2.1 Follow any remedial action permitted by the technical
specification until the specification can be met.

5.2.2 Any environmental technical specification (ETS) violation
shall be reported immediately to the Directors of Power
Supply and Generation Engineering and promptly reviewed
as specified in Section 5.1.

5.2.3 As specified in Section 5.4.2, a separate report for each
ETS violation shall be prepared. This report shall include
an evaluation of the cause of the occurrence, a record of
the corrective action taken, and recommendations for
appropriate action to prevent or reduce the probability
of a recurrence.

5.2.4 Copies of all such reports shall be submitted to the
Assistant General Manager for Power Supply and Generation
Engineering for review and approval of any recommendations.

5.2.5 In the event the violation involves a release of radio-
active material, copies.of the report shall also be-
submitted to the Chairman, NPPD Sa'fety Review and Audit
Board for review and approval of any recommendations.

5.2.6 The Manager of Licensing and Quality Assurance shall report
the circumstances of any ETS violations to the AEC as
specified in Section 5.4.2.

5.3 Ooerating Procedures

5.3.1 Detailed written procedures, including applicable check-
off lists and instructions shall be prepared, approved as
specified in Section 5.3.2 and adhered to for operation
of all systems and components involved in carrying out
the environmental monitoring program. Procedures shall
include sampling, instrument calibration, analysis, and
actions to be taken when limits are approached or exceeded.

Calibratio'n frequencies for instruments used in per-
forming the measurements required by the environmental
technical specifications shall be included.

Testing frequency of any alarms shall be included. These
frequencies shall be determined from experience with similar

instruments in similar environments and from manufacturers
technical manuals.
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5.3.2 All procedures described in 5.3.1 above, and changes
thereto, shall be reviewed as specified in Section 5.1
and approved by the Plant Superintendent prior to imple--
mentation. Temporary changes to procedures which do not
change the intent of the original procedure may be made,
provided such changes are approved by two members of the
plant management staff. Such changes shall be documented,
subsequently reviewed and approved on a timely basis.

5.4 Plant Reporting Requirements

5.4.1 Routine Reports

' A semiannual Environmental Monitoring Report covering
the previous six months operations shall be submitted
within 60 days after January 1 and July 1 of each year
The first such period shall begin with the date of initial
criticality. These reports shall include the following:

a. A summary of the results of environmental monitoring
programs required by technical specifications. including
the inventory of chemicals discharged as specified in
Section 3.3.

b. An assessment of the observed impsets of plant operation
based on the results of environmental monitoring.

c. A brief discussion of any changes in survey procedures
of monitoring programs during the report period.

d. A sununary of the results of any special environmental
studies not required by technical specifications.

e. A brief discussion of sny violations of the technical
specifications; the date and time, cause, and action
taken to prevent recurrence,

f. A summary of the quantities of radioactive affluents
released from the plant as outlined in USAEC Regulatory
Guide 1.21, with data summarized on a monthly basis
following the format of Appendix A thereof.

3 Results for all radiological monitoring samples taken
shall be summarized on a quarterly basis following
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the format of Table 9. In the event that some results
are not available within the 60 day period, thi report
should be submitted noting aad explaining the reasons
for_the missing results. The missing data shall be
submitted as soon as possible in a supplementary report.

,

l. . A brief discussion of any changes as described in

Section 5.4.2.c.1 and 2.

1. If statistically significant variations,of offsite
environmental radionuclida concentrations with time
are observed, a comparison of these results with
effluent releases shall be provided.

j. Individual samples which show higher than normal levels
(25% above background for extarnal dose, or twice back-
ground for radionuclide content) should be noted in

'

the reports.

5.4.2 Non-Routine Reports

a. Radiological Repo'rting Levels

In the event a report level specified below is
reached, a report shall be made within the designated
time period to the Director of Regulatory Operations,
Region IV, with a copy to the Deputy Director for
Reactor Projects. It is the clear intent of this
section to limit the station related annual dose
via the air-milk pathway to 15 mrem or less.

(1) If a measured level of I-131 in the air-milk
pathway indicates that the resultant annual
dose to the thyroid of an' individual from these
levels could equal or exceed 60 arem, the results
shall be reported and a plan submitted and imple-
mented within one week to limit conditions.so
that the annual dose to the thyroid of an indi- '

vidual will not exceed 15 mrem. For example, with-
an I-131 design objective of 15 area /yr to'the
thyroid of any individual via the airmilk
pathway, if individual milk samples show I-131
concentrations of 9.6 x 109 pC1/cm3 (9.6 pC1/1)
or greater, the results will be reported along
with the plan of action to reduce these levels
as discussed above.
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TABLE 9
-

REPORTINC OF RADi(MCTIVITY D8 THE OfVitoI65

Tacility Docket so. Reporting Foried

A. Sample 9ts+1ts Averare Quarterly Resultab Analyals Resulte

Trequency an el (spec 1*y radio-
Sygle Lecattool Type of Saneles suc1tde or entity) Remar*ae -

(1) External saatation
(2) e!! terat le Airborne

a. Particulate filters

1)
2)
etc.

b. Charcoal T!!ters
1)

Y 2)
^ etc.* (3) Wateril

a.
b.

etc. . =>
"

(4) Feod . (Ituman)
a.

b.
etc.

(5) other Hedla
a. Verctation

(1,clude pasture and other

en.aal foodstuffs)
b. Sotis
c. Sediments

*d. Fish
-

e. I:ulluscs ' " , . _ ' ' ,

f. FlarAton
- -

_

g. Airse
' %

'

'

h. etc.

Erplain any unusual measurements or deviation f rom sampling sched*1e. ',-1/

2L y,, ,,,, g,g gouing units! caternal radiation, area / quarter; filterable airborne, water and milk, pC1/el; soil, pC1/m2 (specify depth) p'recipitation,
' +pC1/m ; access sediments and terrestrial and aquatic vegetation pC1(dry sp; other media, specify watts.2

Spectly location and Sta distance and direction from the facility, and indicate which is used fer backgroved.

O Indicateswhether precipitation, surface, ground, lake, river, ocean, etc.; specify drinking water. \' '

_ . -

~1 Use separate table fur escle quarter. -

^
Type of s4mple near.s either grab, continuous, proportional, composite, etc. e,

_

.A
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| (2) If the samples of the air-milk environmental
? pathway collected over a calendar quarter show
f , y. , total' levels of I-131 that could result in

accumulated plant related doses to the thyroid
of an individual of 7.5 mrem for that quarter,
the results shall be reported and a plan sub-a

'

.
mitted and implemented within 30 days to limit
conditions so that'the annual dose to the. thy-'

roid of as indivif.ual vill not exceed 15 area.
.

If the samples of the air-milk environmentalf c.. ,

C
' pathway collected over any two calendar quarters

|
t.

_

,

; 's show total levels of I-131 that would result in
!

'

\ accumulated plant related doses to the thyroid
.

~>
"' * \ of an individual of 11.3 mrem in those two;'' : * -i

l quarters, the results shall be reported and a' '

.

,' plan submitted and implemented within 30 days
,' sc limit conditions so that the annual dose to,,

'

j ,

i / the thyroid of an individual will not exceed"

i 15 area.
1'

!

b. Violations
y ~

Notification of violations of an environmental thc1-
nical specification, including any unplanned reler.sep of' radioactive material from the site; shall be radev i

~ within the next working day by telephone or tels graph'

to the Director of Regulatory Operations, Regira IV, 4

followed by a written report within 10 days wd :h a: *

copj to the Deputy Director for Reactor Proje .ts.
,

The written report and to the extent possil .e, the
.

preliminary telephone and telegraph report , shall:!

- (a) describe, saalyze and evaluate implic 4tions,'

I, (t) determine the cause of the violatior, and (c)
indicate the corrective action (includitg anyLsig-'

.
'

nificant changes made in procedures) e . ken to'

,

preclude repetition of the occurrence and to prevent# ,

similar occurrences involving simila- components or-s
i-
: systems.

The following conditions shall be considered as viola-
I

( tions of environmental technical specifications
unless .otherwise specified by a particular specifica- !*'

' tion.-

!. - r

1
?

'
,

-

,

. ^
~
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(1) The occurrence of any condition in violation of
an environmental technical specification.

(2) Failure to take appropriate action when a specified
report level is reached.

(3) Failure to report in a timely manner, other
condition 4 that indicate a significant environmental

impact. Example - a large fish kill at the intake
structure.

c. Changes

(1) When a change to the plant (that affects the environ-
mental impact evaluation contained in the kiiron-
mental Report and the Environmental Scatement) or
to the environmental monitoring procedures or
equipment is planned, a report of the change shall
be submitted to the AEC for information prior to
implementation of the change. This is not intended
to preclude making changes on short cett.ce that
are significant in terms of dec-eastsc adverse
environmental impact, etc. However, these (hanges
shall be prorptly reported.

(2) Changes or additions to permits and certificates
required by Federal, State, local and regional
authoritias for the protection of the environment
shall be reported. When the required changes are
submitted to the concerned agency for approval,
they shall also be submitted to the Deputy Director,
for Reactor Projects, Directorate of Licensing,
1]SAEC, for information. The report shall include
an evaluation of the impact of the change.

(3) Request for changes in environmental technical
specifications shall be submitted to the Deputy
Director of Reactor Projects, Directorate of
Licensing, USAEC, for prior review and authoriza-
tion. The request shall include an evaluation of
the impact of the change.

5.5 Records Retention

5.5.1 Records 'd lugs relative to specifications ecntained in
Section 5.0 of the environmental technical specifications
shall be retained for five years except as described in
5.5.2.

A-48
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5.5.2 All records and logs relative to the following areas shall
be retained for the life of the plant:

a. Records and drawing changes reflecting plant design
modifications made to systems and equipment described
in the applicant's Environmental Report.

b. Records of environmental monitoring data.

c. Recoi ds of station radiation and contamination surveys.

d. Records of radioactivity in liquid and gaseous wastes
released to the environment.

,
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July 13, 1979

, Director, Nuclear Reactor Regulation
Attention: Mr. Thomas A. Ippolito, Chief
Operating Reactors Branch No. 3
Division of Operating Reactora
U.S. Nuclear Regulatory Comission
Washingtot DC 20555

*

Subject: National Pollutant Discharge Elimination Syster. (NPDES)
Cooper Nuclear Station
NRC Docket No. 50-298, DPR-46

Dear Mr. Ippolito:

Per the ' Staff's cequest of July 5,1979, enclosed please find a copy of
the National Pollutant Discharge Elimination System (NPDES) Permit and
Section 401 State certification Letter for Cooper Nuclear Station. The,
enclosed are also partinent to, and referenced in, our May 25, 1979
submittal of proposed Radiological Effluent Technical Specifications.

Should you have any questions or require additional information, please
contact me.

Sincerely,

__ _,

sa S. Pilant
Director of Licensing
and Quality Assurance

JDulesk

Enclosure

7907200.260
B-1
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Permit No. NE 0001244
Application No. 2Sa OXT 2-723

DEPARTMENT OF ENVIRONMENTAL CONTROL
IsUTHORIZATION TO DISCHARGE UNDER THE STATE OF NEBRASKA

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

In compliance with the provisions of the rederal water Pollution Contaol Act,
| Os arended (33 U.S.C. 1251 et. seg) , the Nebraska Enviren nental Protection Act
l (Sees. 81-1505 (3) (4) (5) (6) & (7), 81-1504(15)(25), 81-1510(2), R.R.S. 1943),

and the Rules and Ecgulations promulgated pursuant thereto,

Nebraska Public Power District
Cooper Nuclear Station

is authorized to discharge from a facility lot ated at

NE Quarter, !M Quarter, Section'32, Township SN, Range 16E, Nemaha County

to receiving waters named

Missouri River

p
..

*
in accordance with effluent limitations, ronitering requirements and other ,
condition; set forth in Parts I, II, and III hereof.

This pomit shall become offective on December 12, 1975.

This permit and the authori:ation to discharge shall expire at midnight, .
,

December 11, 1980.

Signed this 12th day of December 1975.

.

Dirdctor

B-2 i
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A. 1 ITLUEliT LIMITATIOllS AND MONITOMNG REQUIREMENTS - FI!!Ah
.

During tiie period beginning Deccaber 12, 1975 and lasting through December 11. 1980
the permitee is authorized to discharge from outfall(s) serial numbe'r(s) - Pipe 001-Coolina water

Such discharges shall be limited and monitored by ths positee as specified belows

EFFLUENT CIARACTERISTIC DISCIARG2 LIMITATIONS MONITORING REQUIREMENTS
f

kg/ day (1bs/ day) Other Units (Specify) Measurement Sasple

Daily Avg. Daily Max. Daily Avg. Daily Max. Frequency Type

3riow-m / Day (HGD) Continuous recorder or. _ - -

pump records

Temp uature 103*F Continuous recorder- - -

Yw'

.

NE 'b'
.

!19
, "

The pII shall not be less than 6.0 standard unito nor greater than 9.0 standard units #. ~

and shall'bc monitored monthly, grab sampics. ["
"

6***
There shall be no dischargo of floating solids or visible foam in other than trace amounts. %

*
sanple taken in cospliance with the sonitoring requirements specified above shall be taken, o'

'

at the following location (s): at point of discharge to the Missouri River. S
"n
>

|

*

.

' - -

- -
-- - . . . . . . .

]
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A. EFFLUENT LIHLTATIONS AND MONITORING REQUIREMENTS

During the period beginning December 12, 1975 and lasting through December 11, 1900
the ysranitec is authorized to discharge from outfall(s) serial number (s) Pipe 002-Roof drain runof f

such discharges shall be limited and monitored by the permitee as specified below:

EFFLUElrP CHARACTERISTIC DISCHARGE LIMITATIONS HONITORING REQUIREMDITS

kg/ day (lbs/ day) Other Units (Specify) Heasurement Sample
Daily Avg. Daily Max. Daily Avg. Daily Max. Frequency Type

3 Monthly * Grab'flow-m / Day (HGD) - - - -

Total Suspended Solids see formula below 30 mg/l 100 mg/l m nthly* Composite **

Oil and Grease see formula below 15 mg/l 20 mg/l m nthly* Composite **

Iron, htal see formula below 1.0 mg/l 1.0 mg/l Monthly * Composito"
as

S- Copper, h tal see formula below 1.0 mg/l 1.0 mg/l Monthly * Conposite'

Total Daily Quantity = lbs/ day = 8.34 x total flow in HGD during rainfall period x concentration

* Discharge to be sampled on a monthly basis, not to exceed six (6) samples por year.

** A composite sample for this discharge is defined as a series ,of four (4) representative grab samples
taken during a runoff event.

gs y u
M"

G.0 star)dard units nor greater than 9.0 standard unitsThe pH r. hall not be less than
"and shall be monitored on a monthly basis, not to exceed six (6) samples a year, using a

series of four (4) grab samples taken during a runoff event. E
There shall be no discharge of floating solids or visible foam in ot.her than trace amounts. *$

=
es -

-

Sample takun in compliance with the monitoring requironents specified above shall be taken *
o

at the following location (s) : at point of discharge to the Missouri River. g
U
$

~, .; ,. ,, ,.

- ,.
" , '

, : m; ,x
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~A. EFFLUICdT LIMITATIONS AND HONITORING REQUIREMENTS - FINAL.

During the period beginning December 12.1975 and lasting through December 11, 1980
the permitee is authorized to discharge from outra11(s) serial number (s) - Pipe 003-Screen wash water, floor drain

such discharges shall be limited and monitored by the permitee as specified belows

I:I'FLUI2rf CHARACTERISTIC DISOIARGE LIMITATIONS HONITORING REQUIREMENTS

kg/ day (1bs/ day) Other Units (Specify) Measurement SarpIe

Daily Avg. Daily Max. Daily Avg. Daily Max.. Frequency Type

371ow-m / Day (MGD) Monthly pump records-- - - -

:

Y
vi

s

NU
k"*' k"

The pl! shall not be less than 6.0 standard buits nor greater than 9.0 standard units

and shall'be monitored monthly, grah samples. { s.
"

o&
,

*

There shall be no discharge of floating solids or visible foam in other than trace anounts.
to

Sample taken in compliance with the monitoring requireannts specified above shall be taken oU
at tho following location (s): at point of discharge to the Missouri River. o

S. .s

.
.. . . . . . . . . .
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A. EFFLUENT LItitTATIO:IS Al6D MONITORING. RE0uritEMENTS

During the period beginning Decerber 12, 1975 and lasting through December 11, 1900
serial nurber(s) 004--Water Treatment Sludge Basinthe perinitee is authorized to discharge from outfall(s)

Such discharges shall bo limited and monitored by the permitee as specified belows

DISCIIARGE$ IMITATIONS HONITORING REQUIREMDITS
pyLUDff CIARACTEltISTIC

kg/ day (lbs/ day) Other Units (Specify) Heasurement Sample

Daily Avg. Daily Max. Daily Avg. Daily Max. Frequency Type,

Quarterly Grahym . i.3/n, (nc;:1 - - - -

30mg/l 100mg/l Quarterly G: af.,Total Suspended Solids - -

Y
e

N5 $
n *" is

9.0 standard unita p.
*he pli shall not he less than 6.0 stamlarrl units nor greater than

h, vi.

. m1 nha a i be monitored quarterly, grab sampics. o
E*

%eto chall be no discharge of floating solids or vluiblo foam in other than trace annunts.
55

sa.cple taken in compliance with tho.nonitoring requiroments specified above shall be taken
at the following location (s) : at point of discharge to the discharge canal. 8

0
2
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A. EFF3.UENT 1.IHtTATIONS AND MONITORING llEQUIREMENTS

During the period beginningDecember 12, 1975 and lasting through Docember 11, 1980
~

the permiteo is authorized to discharge from outfall(s) serial nunber(s) 005--Sewage Treatment Plant

Such dischargos shall be limited and monitored by the permites as specified below:

ErrLilarr CilARACTERISTIC DISCl!ARGE LIMITATIONS HOtIITORING REQUIREMENTS

kg/ day (Ibs/ day) Other Units (Specify) Measurement Soaple

Daily Avg. Daily Max. Daily Avg. Daily Max. Frequency Type
,

i

3 Monthly: low-m /txe, OlGini - - - - -

Diochemical Oxygen Demand 0.45(1.0) 0.68(1.50) 30mg/l 45mg/l Mon thly 24 hour composite

Total Suspended Solids 0.45(1.0) 0.68(1.50) 30mg/l 45mg/l Monthly 24 hour corposite

200/100ml 400/100ml Mon thly grabreca1 Coliforms - -

Y
u

i

l'2' d

| n ** $|

6.0 stanatard units nor greater than 9.0 standard units r-.1.c pil nhall not be less than
.nd nha18 he monitored sonthly, grab samples. [*

"

o
'risote shall be no discharge of floating solids or visible foam in other than trace amounts. *&

:c -
. "*

Sample taken in compliance with the sonitoring requirements specified above shall be taken
at the followisig location (s): at point of discharge to the discharge canal., h

U
2

.

__.



PART I

Page 7 of 15
Per: nit No. NE 0001244

B. SCHEDULE OF COMPLIANCE

1. The permitee. shall achieve cocpliance with the effluent limitations
specified for discharges in accordance with the following sche'dule:

N/A. *

.

.

c

,

(

2. , No later than 14 calendar dayr. following a date identified in the above
schedule of compliance, the pet nitcc shall subr.it either a report of
progress or, in the case of specific actions' heine required by identified
dates, a sritten notice of cer.plia.nce or noncompliance. In the latter
case, the notice shall sncivde the c.suse of noncompliance, any rc cdial
action:: * aken, and the prehability of :.ceting the no.xt scheduled requirc::ent..

B-8
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PART I

page 8 of 15
Permit No. NE 0001244

C. MON!TORING AND REPORTING

1. REPRESENTATIVE SMPLING

Samplea and measurements taken as required herein shall be representative
of the volume and nature of the monitored discharge.

2. REPCRTING

Monitoring results obtained during the previous 3 months shall be
sumarized for each month and reported on a Discharge Monitoring Report
Form (EPA No. 3320-1), postmarked no later than the 28th day of the month
following the completed reporting period.

The first report will be submitted for the period encing March 31. 1976-

Subsequent reports will be for the periods ending June 30, Septembec 30
Dacember 31 and ibrch 31.
Properly filled in and siqued Monitoring Reports will be mailed to the
following address:

Nebraska Department of Environmentc1 Control
WFC-Permatn and Enforecments Section
P.O. box 94653 State Housu Station
Lincoln, Nebraska 68509

3. TEST PROCEPURES

Test procedures for the analysis of pollutants shall conform to Guidelines
for Test Procedures For The Analysis of Pollutants Under the National
Pollutant Discharge Elir.ination Svstem (40 CFR 136) . If those Guidelines
do not specify test procedures for any polluta9t requ! red to be monitored by
this permit and until such guidelines are promulgated, sampling and
analytical methods used to meet thu monitoring requirements specified in this
pe rmit shall, unless otherwise specified by the Director conform to the
1astest edition of the following references:>

Standard Methods for t'ho Examin. tlon of Water andy
Wastewaters, 13th Edition,_ 1971, American PublicS

Health Association, New York, New York 10019.

A.S.T.M. Standards, Part 2 3, W. ster - Atmosphoric
Analysis,1972, American Society for Testing and
Materials, Philadelphia, Pennsylvania 19103.

Methods for Chemi' cal Analysip of Water and Wastes,
April 1972, Envircnmnetal Prot e. tar.n Atency Wate

Quality Office, Analytical Quality Control Laboratory,
NERC, Cincinnati, Ohio 45268.

-B-9
1



__

PART I

Page 9 of 15
Permit No. NE 0001244

$. RECOR01HG OF RESULTS

Tor each measurement or sampic taken pursuant to the requirements of
this permit, the permitee shall record the following informations

a. The exact place, date, and time of sampling;

b. The dates the analyses were performed

c. The person (s) who performed the analyses;

d. The analytical techniques or methods used; and

e. The results of all required analyses.

5 A%1TICHAL 20NITORING BY PERM 1 TEE

If the permitee monitors any pollutant at the location (s) designated
herein more frequently than required by this permit, using approved
analytical methods as specified above, the results of such monitoring
shall be included in the Discharge Monitoring Peport Form (EPA No. 3320-1) .
Such incr' eased frequency shall also be indicated.

6. RECORDS RETEHTION

All records and information resulting from the monitoring act~ivities
required by this permit including all records of analyses performed
and calibration and maintenanye of instrumentation and recordings from
continuous monitoring instrur.entation shall be retained 'or a minimum
of three (3) years, with such period of retention being extended during
the course of any unresolved litigation regarding the discharge 'of
pollutants by the permitee or when requested by the Director.

J

B-10
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PART II,

Page 10 of 15
Permit No. NE 0001244

A. MANAGEMENT REQUIREM'.NTS

1. CHANGE TH OlSCHARGE .

All discharges authorized herein shall be consistent with the terms
and conditions of this permit. 'The discharge of any pollutant identified
in this permit nere frequently than or at a level in excess of that autho-
rized shall constitute a violation of the permit. Any anticipated fa,cility
expansions, production increases, or process modifications which will result
in new, different, or increased discharges of pollutants must be reported by
the permitee 60 days prior to the expansion, increases, or modifications, by
submission of a new NPDES application or, if such changes will not violate
the affluent limitations specified in this permit, by notice to the permit
issuing authority of such changes. Following tuch notice, the permit may be
modified to specify and limit any pollutants not previously limited.

2. NONCOMPLIANCE NOTIFICATION

f, for any reason, the permitee does not comply with or will be unable to
comply with any daily maxim::m or weekly average effluent limitation specified
in this permit, the permitee shall provide the Departrent of Environmental
Control with the following in'forr.ation, in writing, within five (5) days of

,

becoming aware of such conditions:

a. A description of the discharge and cause of noncompliance and

b. The period of noncompliance, ' including exact dates and times or, if

not corrected, the anticipated time the noncompliance is expected to
continue, -and steps being taken to reduce, eliminate and prevent
recurrence of the noncomplying discharge.

3. FACILITY OPERATION AND QUALITY CONTROL

All waste collection, control, treatment and disposal facilities shall

be operated i,n a r.anner censistent with the followings

a. At all times, all facilities shall be operated as efficiently as
possible and in a manner which will minimire upsets and discharges
c,f excessive pollutants,.

b. The permitee shall provide an adequate operating staff which
is duly qualified to carry out the operation, maintenance and
testing functions required to insure compliance with the conditicas
of this permit.

c. Maintence of trestrunt facilities that results in deg sdatien of

affluent quality shall be scheduled during non-critical water
quality periods .v '. .'hs11 be carried out in a manner approved by the
permit-ing authorit. .

,

.

B-ll
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PAIG ZI

Page 11 of 15
Permit No.NE 0001244

4. ADVERSE IMPACT

The permites shall take all reasonable steps to minimize sny adverse impact
to waters of the State resulting from noncompliance with any ef fluent
limitations spr.cified in this permit, including such accelerated dr addi-
tional nonitoring as necessary to determine the nature and impact of the
noncocplying discharge.

5. BYPASSING

Any diversion from or bypass of f acilities necessary to maintain compliance
with the terms and conditions of this p'trmit is prohibited, except (i)
where unavoidable to prevent loss of life or severe property damage, or
(ii) where excessive storm drainage or runoff would damage ,any facilities
necessary for compliance with the effluent limitations and prohibitions of
this pe2x.it. The permitee shall promptly notiff the Department of
Environmental control in writing of each such diversion or bypass.

s. REMOVED SUBSTANCES

Solids, sludges, filter backwash, or other pollutants removed in the course
of treatment or control of wastewaters shall be disposed of in a manner
such as to prevent any pollutant from such materials from entering any waters
of the State.

7. POWER FAILURES

In order to maintain compliance with the effluent limitations and prohl-
bitions of this permit, the permitee shall either:

a. In accordance with the Schedule of Compliance contained in Part I,
provide an alternative power source sufficient to operate the waste-
water control facilities:

cr, if such alternative power source is not in existence, and no date*

for its implementation appears in Part I,

b. Halt, reduce or otherwise control production and/or all discharges
upon the reduction, loss, or failure of the primary source of power to
the vastewater control facilities.

B. RESPONSIBILITIES

1. RlGHT OF E.VGY
.

The permitee shall allow the Director of the tupartnent of Environmental
control or his authorized representatives, upon the presentation of
credentials:

B-12
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PART II

Page 12 of 15
Permit No. NE 0001244

a. To enter upon the permitee's premisas where an effluent source is
located or in which any records are required to be kept under the
terms and conditions of this permits and

bs At reasonable tirros to have access to and copy any records required
to be kept under the terms and conditions of this permite to inspect
any monitoring equipment or monitoring method required in this permits
and to sample any discharge of pollutants.

2 .' TRANSFER OF CWNERSHIP OR CONTROL

In the event of any change in control or ownership of facilities from
,

which the authorized discharges emar. ate, the permitee shall notify the
succeeding owner or controller of the existence of this perinit by letter,
a , copy of which shall be forwarded to the Department of Environmental

.

Control no later than 30 days afte:- transfer of control or ownership.

3. AVAILABILITV.0F REPORTS .

All NPDES forms and any public comment upon those forms shall be available
to the public for inspection and copying, except any NPDES form infortra-
tion (except effluant data) or comment which is classified as confidential
pursuant with the Nebraska Rules and Reculations Pertaining to the Issuance
of Permits under the National Pollutant Discharge Elimination System.

4. SIGNATURES
.

All NPDES Forms, applications or correspondence submitted to the Department
as well as each submitted Discharge Monitoring Deport shall be signed a :
follows:

a. If submitted by a corporation, by a principal owcutive esf ficer of
au 1 cast the icvol of vice president, or his duty authori:cc1 repre'-
sentative, if such representative is s ospinnilil. for the overall<

operation of the facility from which the eltach.ie ic .te::cril ed in t.hn

Discharge Monitoring Report originate,t;
.

b. If submitted by a partnership, by a general par t.n.tr;

If submitted by a sole proprietor,' by the prope!ctor;c.

.

d. If submittod by a municipality, State agency, or other public entity,
by a principal e.xocutive officer, ranking elected of ficial, co tunding
of ficer, or other duly authorized employce.

Any change in signatories after sub=ission of any NPDrs form, application,
correspendence or dischargs menitoring repcrt and any transfer of a permit

i after isnuance, r. hall be brought to tho at:ention of the Departrent in writing
within .10 dayr af ter the change of transfer.

1
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PART II

Page 13 of 15
Pemit No. NE 0001244

5. PERMIT Af0DIFICATION .

After notice and opportunity for a hearing, this permit may be modified,
~

suspended, or . revoked in whole or in part during its tsrm for cause.

including, but ndt limited to, the following:

a.- Violation of any terms or conditions of this permit;

b.- Obtaining this permit by misrepresentation or failure to. disclose fully
*

all relsvant facts: or

c. A change in any condition that requires either a tersporary or perma-
nent reduction or elimination of the authorized discharge.

d. Upon request by the permitee, provided such request does not create
a violation of any enisting applicable requirements, standards, laws,
or rules and regulations.

6. T0XIC POLLUTAMTS

Notwithstanding Part II, B-5 above, if a toxic effluent standard or
prohibition (including any schedule of compliance specified in such
effluent standard or prohibition) is established and adopted by the
council under Section 81-1505(6) of the State Act foi a toxic pollutant
which is present in the discharge and such standard or prchibition is more
stringent than any limitation for such pollutant in this permit, this pemit
shall be revised or modified in accordance with the toxic effluent standard
or prohibition and the permitee so notified.

7. CIVIL AVO CRIMINAL LIABILITY

Except as provided in permit conditions on " Bypassing" (Part II, A-5)
and " Power Failures" (Part II, A-7), nothing in this permit shall be
construed to relieve the permitee from civil or criminal penalties for
noncompliance. Whether or not such noncompliance is due to factors beyond
his control, such as equipment breakdown, electric power failure, accident.
or natural disaster.

8. OIL AND HAZARDOUS SUSSTANCE LIABILITY

Nothing in this permit shall be construed to preclude the institution
of any legal action or relieve the permitee from any responsibilities,
' liabilities, or penalties to which the porndtcc is or may be subject under
Section 311 of t'he Federal Water rollution Control Act Amendments of
1972 (P.L. 92-500).

>

)
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Page 14 of 15
Permit No. NE 0001244

s. PROPERTl RIGHTS

The issuance of this permit does not convey any property rights in either4

real or personal property, or any exclusive privileges, nor does it authorize
any injury to private preperty or a'ny invasion.of personal rights, nor any
infringement cf rederal, State, or local laws or regulations.

10. OTHER RULES ANO REGULATIONS LIABILITY

The issuance of this pirmit in no way relieves the. obligation of the perrtitee
to comply with any and all other Departmental Rules and Regulations.

11. ONSHORE - 0FFSHORE CCHSTRUCTION

This permit does not authorize or approve the construc' ion of any onshoret

or offshore physical structures or facilltfes or the undertaking of any
work in any navigable waters.

12. SEVERA81LITY

: The provisions of this permit are severable, and if any' provision of
this permit, or the application of any provision of this permit to any
circumstance, is held invalid, the application of such provision to other
circumstances, and the remainder of this permit, shall not be affected
thereby.

.
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PART III

Page 15 of 15
Pe.. it No.NE 0001244

PART III

CTHER REQUIRIMr. Yrs

-Discharge 001-

..

Thermal' plume monitoring shall be conducted by the permittee
during 100% pcwer production periods which are realized in conjunction'

with summer low river flow and winter low river flow conditions.
The permittee shall determine the 2.8 C .(5' F) contour line above
ambient stream temperature and isotherzhs at 1.l* C intervals within
this. contour line. The area within the contours shall be determined,
the -percentage of cross-sectional area and volume of flow that the
discharge comprises with respect to the receiving stream shall also
be determined. These plume studies shall be conducted when possible
during the most critical temperature conditions in the stream, i.e.,
manmum summer ambient river temperature during low river flow
conditions.

.
Intake monitoring data shall be submitted on a quarterly basis,

the first monitoring report will be for the period ending March 31, 1976.

.

)

B-16

\



.

_ _ - - _ - . _-
.

y
|1

~

STATE of NEHRASKA,. , . . m ., 4. u .cc m
ocust-sa r,, ',' ; y 8's. c iss

.- e.e.: 9
. ",1 '. .. . :.,

DEPARTMENT OF ENYlRONMENTAL CONTROL
.c;,~s.:3 . . .. i: -2 4.:

...

.

4'%24w.g-lym. diWi antit!O .'lQiil h'm ; iiis.iii;;y'Ei_9
-

box 94653, STATE HOUSE STATloN
UNCoLN, NESRA1KA 68509

4 02) 471 2186

April 16, 1973

Nebraska Public Power District
P.O. Box 499
Columbus, Nebraska 68601

Attention Eric N. Sloth,'Ph. D.
Environmental Manager

Dear Dr. Sloth:
w

Reference is made to your letter of April 6,1973, requesting
State Certification as required by Section 401 of 'Ihe Federal|

'

Water Pollution Control Act Acendments of 1972, (P.L. 92-500),
in regard to Cocper Nuclear Station.

As provided in Section 401, certification is required relating
to compliance with the applicable provisions of Sections 301,
302, 306, and 307 of P.L. 92-500.

Pursuant to Section 401(a) of the Act, we certify that at
the present time, there is not an applicable effluent limitatiorf;

or other limitation under Sections 301(b) and 302, and there
is not an applicable standard under Sections 306 and 307 of
the.Act. v

.

Very truly yours,
.

t

*h ' D.

J. ggins, Director

RB/gd:n

,

s
.
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