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Mr. Hugh G. Parris R. J. Clark Chaiman, ASLAB

Manager of Power OELD
Tennessee Yalley Authority

500A Chestnut Street Tower II
Chattanooga, Tennessee 37401

Dear HMr. Parris:

The Commission has issued the enclosed Amendment Nos. 65,61 and36 to
Facility License Hos. DPR-33, DPR-52, and OPR-GE for the Browns Ferry
duclear Plant, Units Hos. 1, 2, and 3. These amendments are in nartial
response to your application of March 1, 1979 (TVA BFNP TS 122). The
amendments change the Appendix B Technical Specifications to delete the~
fish impingement monitoring program.

We have examined the safety significance of this wnodification of the
Environmental Technical Specifications with respect to operation of

the Browns Ferry Huclear Plant and have determined that the modification
does not alter the accident and transient analyses previously considered
by the Commission.

Tnis modification to the limiting conditions for operation of the Appendix

B Technical Specifications does not involve significant new safety informa-
tion of a type not considered in previous Comnission safety reviews of tie
facility. This modification does not involve a significant increase in

the probability or consequences of an accident, does not involve a signifi-
cant decrease in a safety margin, and therefore does not involve a signifi-
cant hazards consideration. We have also concluded that there is reasonable
assurance that the health and safety of the public will not be endangered

by this action.

Copies of the Environmental Impact Appraisal and the Hotice of Issuance/
Hegative Declaration are also enclosed.

Sinceraly,
/s/
Thomas A. Ippelito, Chief
6322 Operating Reactors Branch #2
g/o/ 279 5 Division of Licensing
Enctosures—and—ccsT
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTL N, D. C. 205655

December 29, 1980

Docket Nos. 50-
0-260)
_ and 50-296

Mr. Hugh G. Parris

Manacer of Power

Tenresses Valley Authority
S0 Chestnut Street Tower II
Chattancoga, Tennessee 37401

Dear Mr. Parris:

The Commission has issued the enclosed Amendment Nos. 65, 61 and 36 to
Facility License Nos. DPR-33, DPR-52, and DPR-68 for the Browns Ferry
Nuciear Plant, Units Nes. 1, 2, and 3. These arzndments are in partial
res:snse to your application of March 1, 1979 (7.4 BFNP TS 122). The
amendments change the Appendix B Technical Specifications to delete the
fish impingement monitoring program. :

" We have examined the safety significance of this modification of the
Environmental Technical Specifications with respect to operation of
the Browns Ferry Nuclear Plant and have determined that the modification
does not alter the accident and transient analyses previcusly considered
by the Commission.

This modification to the 1imiting conditions for operation of the Appendix

B Technical Specifications does not involve significant new safety informa-
tion of a type not considered in previocus Commission safety reviews of the
facility. This modification does not involve a significant increase in

the probability or consequences of an accident, does not involve a sicaifi-
cant decrease in a safety margin, and therefore does not involve a signifi-
cant hazards consideration. We have also concluded that there is reasonable
assurance tha* the health and safcty of th: public will not be endangered

by this acticn. :

Cosies of the Environmental Impact Appraisal and the Not'ce of Issuance/
nzcative Declaration are also enclosed.
Sincerely,
e
- g T T
\.\____’/’vv#‘//;77_(_/{,:, L.
Themas A Ippolito, Chief
Operating Reactcrs Branch £2
Division of Licensing
“ncicsures and ccs:
See next page
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UNITED STATES
NUCLEAR REGULATORY CONMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-258

BROWNS FERRY NUCLEAR PLANT, UNIT NGC. 1

AMENCMENT TO FACILITY OPERATING LICENSE

Amendment No. 65
License No. DPR-33

'1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendments by Teanessee Valley Authority (the
licensee), dated March 1, 1979, complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the
Act), and the Commission's rule: and regulations set forth in
10 CFR Chapter I;

B. The facility will operate in conformity with the applfcation,
the provisions of the Act, and the rules and regulations of the
Commjssion;

C. There is reasonzble assurance (i) that the activities authorized
by tiiis amendment can be conlucted without endangering the health
and safety of the public, and (ii) that such activicies will be
conducted in compliance with the Commission's regulations;

D. The jssuance of this amendment will not be inimica? to the common
defense and security or to the health and safety of the public;
and

The issuance of this amendment is in acco' iance with 10 CFR Part 51
of the Comrission's regulations and all applicable requirements
have been satistied.

m

Accordingly, the Ticense is amended by changes to the Technical Spec-
jfications as indicaizd in the attachmznt to this license amendment,
and paragraph 2.C{2} of Fzcility License No. DPR-33 is hercby amended
tc read as foliows:

™~y

(2) Technical S-=scifications

The Technical Specifications contained in Apperdices A anc B,
as revisecd through Amendrant No. £, ars hereb incorporated
ir the license. The licensee sha’  operate the Tacility in
accordance with the Technical Specificetions.
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3. This license amendment is effec.ive as of the date of ité.issuance.

Attachment:
Changes to the Technical
Specifications

FOR THE NUCLEAR REGULATORY COMMISSION

. 7
"\./_;—7«‘;/{?‘-7;4 ;/c'/o/ -

Thomas“A. Ippolito, Chief
Operating Reactors Branch #2
Division of Licensing

‘Date of Issuance: December 29, 1980




ATTACHMENT TO LICENSE AMENDMENT NO. 65

FACILITY OPERATING LICENSE NO. DPR-33

DOCKET NO. 50-259

-

Revise Appendix B zs fecilows:
Remove the following page and replace with identically numbered page:

17

'Marginal lines on the above page indicate the area being revised.
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Monitoring will be performed using standard accepted sampling procedures which
are on file in the office of the Division of Forestry, Fisheries, and Wildlife
Qeveiopment, Norris, Tennessee,

Reporting Results

The results will be summarized c-nually in the annual reports of the nonradiological
environmental monitoring progra:. -

Bases ’

A sicnificant proportion of the river flow wiil be routad through the p?ant for

cocling purpeses, and during zericds when larval fish are abundant there is the

cotantial for entrainment of iarge numbers of fishes.

The specified study wiil determinz “he numbers of fish eggs and larvae entrained
in the ccoiing watzr system resulting from plant upzration and identify the need
7or possible corrective action.

{f} Fish Impingement on Intake Screens

Objective

2 detect and quantify Tish impingement upon the intake screens.

Monitoring requirement deleted.

Rezorting Regquirements

A nsee shall submif to NRC copies of impingement study r=ﬂcr+s as now
ra oy the NPDES Permit No. AL0OD22080 or as may zz recuired as a result
cf determination pursuant to Saction 316(b) of tne Clean Water Act.
Supmittals te the NRC shall be on the same schedule as required by the NPDES
pe cing authority,

To avoid conflict or unnecessary dup?xcau1on between the NRC monitoring program
and the program imposed by the NPPES permit, this ETS requirement relies on the
permit program, Submittal cf cop s of study results obzained under the NPDES
perait will aliow the NRC to maintain awareness of the c.nseguences of our
licznsing action.

Amendmen= No. €5
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D, C, 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-260

BROWHS FERRY NUCLEAR PLANT. UNIT K3. 2

AMENDMENT TO FACILITY OPERATINHG LICENSE

Amendment Ho. 61
License No. DPR-52

. The Nuclear Regulatory Commission (the Commission)has found that:

A. The application for amendments by Tennessee Valley Authority (the
1icensee) dated March 1, 1979, complies with the standards and
requirements of the Atomic Energy Act of 195Z, as amended (the
Act), and the Commission's rules and regulztions set forth in
10 CFR Chapter I;

B. The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the
Commissicng

C. There is reasonable assurance (i) that the activities authorized
by this amesdment can be conducted withcut encangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public;
and

E. The issuance of this amendment is in accordance with 1¢ CFR Part 51
of the Commission's regulations and all apziicable requirements
have bten satisfied. :

Accordingly, the licanse is amendud by chen
jfications as indicated in the attachment t
and paragraph 2.C{2) of Facility License No.
tc read as foliows:

s to the Technical Spec-
this license amendment
CPR-52 is nhereby amended

c
~
“

(2} Technica: Specificitions

The Technical Specifications containec in fppendices A and B,
as révisec through Amencment No. 61, are hereby incorporated
in the license. The licensee shail operate the facility in
accordzance with the Teci~ical Specificetions.
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3. This Ticense amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

\;/L/’\_/:/;—;I//i(_ AL

Thomas A. Ipnolizo, Chief
Operating Reactors Branch #£2
Division of Licensing

Attachment:
Changes to Technical
Specificatior s

"Date of Issuance: December 29, 1980



ATTACHMENT TO LICENSE AMENDMENT NO. 61

FACILITY OPERATING LICENSE NO. DPR-52

CJCKET NO. 50-260
Revise Appendix B as follows:
Remove the following page and replace with idei.iically numbered page.
17

Marginal Tines on the above page indicate the area being revised.
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Monitoring will be performed using standard accepted sampling procedures which
are on file in the office of the Division of Forestry, Fisheries, and Wildlife
Deveiopment, Norris, Tennessee,

Reporting Results

The results will be summarized annually in the annual reports of the nonradiological
envirenmental monitoring program.

Bases - -

A sicnificant proportion of the river “iow will be routed through the plant for
cooiing ourpcses, and Zuring periods when lar.zl f re zbundant there is the
potentiz® fur entrainmen: of large numbers of fi

The specivied study will detsrmine the numbers of Fisi
in the cooling water system rzsulting from plant cperet
for possible corrective act1on.

s and larvae enirzined
and identi‘y the need

(f)' Fish Impznqement on Intake Screans

Objective
Te detect and quantify Tish impingement upon the intake screens.

Specification

Monitoring requirement deleted.

Reporting Requirements

The licensee shall submit to NRC copiss of impingement study r::or;s as now

reguired by the NPDES Permit No. ALOCZ2080 or as mey e recuired as a result

f EPA's determination pursuant to Section 316(b) of ine Clean Water Act.
Submittals to the KRC shail be on Lha same schecuie &s required by the NPCES
permitting authority.

To avoid conflict or unnecessary dup11cau1on between the NRC monitoring program
and the program imposed by the NPDES permit, this ETS requirement relies on the
permit program. Submittal of copies of study results obtained under the NPDES
permit will allow the NRC to maintain awareness of the conseguences of our
licensing action,

Amendment No.b6]
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D, C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-296

BROWNS FERRY NUCLEAR PLANT, UNIT HNO. 3

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 36
License No. DPR-G8

ne

Huclear Regulatory Commission (the Commission) has found that:

p=1

The application for amendments by Tennessee Valley Authority (the
licensee) dated March 1, 1973, complies with the standards and
reguirements of the Atomwc Energy Act of 1“ﬁu, as amended (the
iZct), and the Commission's rd1es and regulations set forth in

10 CFR Chapter I;

B. The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the
Commission;

(4]

There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public;
and

m

The issuance of this amendment s in accordance with 10 CFR Part 51
of the Commission's regulations and all applicable requirements
heve been satisfied.

.ngly the iicense is amended by changes to the Technical Spec-
ions as indicated in the attachment to this license amendment and
aph 2.C(2) of Facility License No. DPR-63 is hereby amended to

s Tollows:

~

Speciticatioc

The Tech .ical Soecifications contained in Appendices A and B, as
ravis® © through Amendment Nco. 36, are hereby 1ncorpor2ted in the
iicer=z. The licensee shc|1 operate itne Tzcility in accordance
with .se Technical Specificai ons.



3. This license amendment is effective as of the date of its issuance.

Attachment:

Changes to the Technical

Specificaticns

Date of Issuance:

December 29, 1980

FOR THE NUCLEAR REGULATORY COMMISSION
Thomas A. Ippolite, Chief

Operating Rezctors Branch #2
Division ¢ Licensing



ATTACHMENT TO LICENSE AMENDMENT NO. 36

FACILITY OPERATING LICENSE NO. DPR-68

DOCKET 5. 50-296

~dix B as follows:
Berove

the following page and replace with icentically numbered page:
- 17

Marginal lines on the above page indicate revised area.

\
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Monitoring will be performed using standard accepted sémpling procedures which
eare on file in the office of the Division of Forestry, Fisheries, and Wildlife
Development, NKarris, Tennessee,

Repor+ing Results

The results will be summarized annually in the an:-ual reports of the nonradiological
environmental monitoring program. -

ignificant proportion of the river flow will be routed through the p«an; for
irng purpcses, and during pericds when larval Tish are atundznt there is the
ntial for entrainment of large numbers of fishes.

Trhe specitied study will determine th: avambers of fish eocs and larvae enirained
in the cooling water system resulting from plant op ration and identify the need
for possible corrective action,

(¥) Ffish Impingement on Intake Screens

Obiective

5 detect and guantify fish impingement upon the intake screens.

Soecification

¥Monitoring requirement deleted.

Reporting Reguirements

e licensee shall submit to NRC copies of impirgement study reports as now
requarcﬂ by the NPLZI3 Permit No. AL0022080 or as may be recuired as a resul:
= Fy
1

¢t IFA's determination pursuant to Section 318(:) of the (lean Water Act,
Submiztals tc the NRC shall be on the same schecuie as required by the NPDES
permitting authority.

To avoid conflict or unnecessary dup11cat1on between the NRC morxuorwng program
end the program imposed by the NPDES permit, this ETS requirement relizs on the
permit program. Submit tal of copies of study results obtained under the NPDES
permit will allow the NRC to maintzin awzireness of the consequences of our
iicensing action.

Amendrient No, 36
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

ENVIRONMENTAL IMPACT APPRAISAL BY THE OFFICE OF NUCLEAR REACTbR REGULATION

SUPPORTING AMENDMENT NO. 65 TO FACILITY OPERATING LICENSE NO. DPR-33

AMENDMENT NO. 61 7™ FACILITY OPERATING LICENSE NQ. DPR-52

AMENDMENT NO. 36 TO FACILITY OPERATING LICENSE NO. DPR-68

TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT, UNITS NOS. 1, 2 AND 3

DOCKET NOS. 50-259, 50-260 AND 50-296

Description of Proposed Action

Sy letter dated March 1, 1979 (TVA BFNP TS 122} the Tennessee Valley
Authority (the licensee or TVA) requested changes to the Technical
Specifications (Appendix B) appended to Facility Operating License
Nos. DPR-33, DPR-5Z and DPR-63 for the Browns Ferry Nuclear Plant,
Unit Nos. 1, 2 and 3.

The proposed &: ndments and revissd Technical Specifications would
delete the requirement for monitoring of fish impingement from the
Environmental Technical Specifications (ETS).

Discussion

The Browns Ferry Nuclear Plant, Unit Nos. 1, 2 and 3 achieved initial
criticality on August 16, 1973, July 20, 1974 and August 8, 1976,
respectively. From almost the first day of operation of Unit No. 1,
appreciable numbers of fish - primarily shad - were entrained on the
circulating water intake screens. To assess the impact of these
impingement losses on the fishery resources in Wheeler Reservoir, we
changed the Browns Ferry Technical Specificaticns in 1972 to require
weekly counting and classification of impinged fish, along with
aquarterly reports on the losss . TVA was also required to conduct
special studies to evaluate the significance of the impingement 1nsses
and means of reducing these losses. The quarterly and special reports
have been routineiy reviewed by the staff.

Evaluation

To support the proposed changas to the Environmental Technic#l Specifi-
czticns to delete monitoring of fish impingement, TVA submitted with
£

t:2ir appiication a report or "Effects of Impingement at Browns Ferry
h.-lear Plant on ths Fopulatic: of Fis' in Wheeler Reservoir." Qur



evaluation has been based not only on this report but on the previous
and subsequent quarterly and special reports. The objective of the
ETS-required impingement study was ”to detect and quantify fish
impingement upon the intake screens”

u1ts of our evezluation are contained in the abtached report
of Fish Impingement at the Browns Ferry jiuciear Plant,
ter 1976 to Rugust 197¢".

oo
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on the datz reviewed, we find that the objective of the impingement

coring program nas been achieved. Levels of impingement which might

xpected for the continued operation of the three-unit plant have

documented via the study. Major variations in impingement level

ween years {12-month periods) reflect the variations in the reser-

ir stand1ng stock of young-of-the-year threadfin shad. Compared to
standing stock estimates, impingement of shad species appears to
negligible loss tc the reservoir populations /<1.0% reduction in

smbers). Due to the data reporting method specitied by the ETS, we

zre unable to compare the impingement losses anc standing stock esti-

nates for each fish species. Where data comparisons were possible,

we found the results to be supportive of TVA's assessments of low

impzct potentials due to impingement. Therefore, we conclude that the

appropriate zction is termination of the current E7S requirements for

impingement monitoring and reporting, as requested by TVA.
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Coenclusion 'and Bases for Negative Declaraion

Cn tre basis of the foregcing analysis, it is zoncluded that there will
not e & significant environmental impact attributzble to the proposed
action other than has already been predicted and described in the Final
Environmental Statement for the Browns Ferry Nuciear Plant. Having
made this conclusion, the Commicsion has Turther concluded that no
environmental impact statement for the proposed action need be prepared
and that a negative declaration to this effect is appropriate.

Dated: December 29, 1980



SUMMARY REVIEW Or FISH IMPINGEMENT
AT THE BROWNS FERRY NUCLEAR PLANT
SEPTEMBER 1976 - AUGUST 1879 -

INTRGDUCTION

Monitering and reporting of fish impingement at Srowns Ferry has been reguired
by the Environmental Technical Specifications (ETS) since start-up of Unit ]
~in August 1973. Detailed studies were initiated in Fedbruary 1974 and have

been continued {with some modifications) up to the present time,

Tnis review summarizes impingement data collected over the 36-month period,

September 1976 through August 1979. The period was selected for the following

reasons:
(i) the-plant was at "full" operation .
{2) the dataz collection and reporting methods remainad constant

gver the 36 months

{3} *he 36 months allow for comparisons batween three consecutive
12-month "study years"

This review does not address whether the Browns Ferry intake complies with

Sectiecn 316(b) of the Clean %ater Act; EPA has statutory authority for making

\ra

that cetermination, TVA has submitted their Seciicon 215 demonstration study

2

resylts to EPA {TVA 1678, TVA 12980); h"owsver, EPA hzs not yet made a

- 2 mat s ™ 3 i R
cetermination.,  Z&ssd on ine data or

W

viswed, we Tound thzi the purpose oF tha
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METHCDS

The tnvironmental Technical Specifications (ETS) for Browns Ferry require

-
W A

[
(&)

n of Tish impinged on each operating intake screen for a 24-hour

cotiection periecd, once each week. Numbers impinged are recorded for the

“3liowing taxa: shad and nerring (Clupeids), catfish, bass (Micropterus spg.),
crapcies, sunfish (Lepomis spp.), freshwater drum, and other species. Results
arz submitied to the NRC in quarteriy impingement reports and in the annual

cperating reports., These procedures for sampling and reporting of fish

2 £ ~man s
|m_.fgcmcn

(b
2
18]
"3
(49}
—
-

stituted in September 1976 [coincident with the start-us
of Unit 3) and have remained unchanged for three-unit plant operation up to
the oresent time; therefore, over three consecutive 12-month periods of fish

impingement data, collected during "full" 3-unit plant operation and with the

i1}
S
b

rocedures, are now available for comparative analysis. For purpcses of

fscussicn in this review, the thres 1Z-month periocds will be defined as

Study Year 1 - September 1978 through August 1877
Study Year 2 - September 1977 through August 1978
Study Year 3 - September 13978 through August 1979

notnedr Section 316(b) repor: submitted in 1978, TVA has compared impingement

., September 1976 throuch August 1277) with impincement

-

m A miam A = - TS 3 {x v _na &S < 1 ] = Plm s H | m+ =y
SZservel TOr TwO eariier gericds: Ing Tirsy pericd with Unit 1 oand start-ut

“urInsr consiceration in this review to the two garlisr zerieds of plant
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RESULTS

Stucdy Year 1: September 1976 - August 1977 -

He
ol

zcuiar summary of impingement for the period September 1976 through August
d g g
s czen presented by TVA in their Section 316{b) demonstration report

¢ IS4 ITVA, 1978). As shown in Table 1, the summary provides some informaticn

()
-

anicn is not required by the £7S program in that both estimated numbers and

"otz weighis are given for each impinged species. Recall that the ETS require

an sstimation of numbers impinged for seven taxonomic groups differentiated by

ct

nuwbers impinged on each of the intake screens in operation on the day of

sempiin

Oy

-
3

7able 2, we nave summarized impingement for this same period using data
rengriad in guarterly reports to the NRC. The change in format facilitates
ccoczrison with subsequent data from Study Years 2 and 2 which were only

e in the guarterly reports. Some slight differences may be noted in

ct

[{

cemcaring impingement tetals as given in Tabl

D

1 and Table 2 even though the
t& are Tor the same study period. - The differences result from TVA's use of
4 sampiing days in their calculations whereas only 52 sampling days were

redcriaed in the quarterly reoorts and used in our calculations.

St SEiiAdy Yazpe 1 ap acEimatad A
Jurtng STUCY Tedr h, an 2siimécEd o

.7 million fish representin

[te]

51 species
$7Z, p. 14} were impinged. OF the total, 6.1 million (21%) were shac

ion (3.5%; were Treshwater drum. The



operation for the sampling days averaged 7.2 pumps of the 9 pumps available

f
\epPpr

oximately 80% capacity).

~

menthly estimates {Table 2) show the major impingement of

' ‘ A . ]

through Nove

[12]

three months, September

3

contribution of monthly impingemen: to the month totals for each

"study vears". TVA has noted that, for this study period, peak

tupeids occurred zariier than had beén cbservad during the pricr

vears of plant operation (ibid, p. 14). We found this early peak in the Fall of
PETE Tz e an excepticn from those observed in Study Years 2 and 3, also.

Peak impingement of catfish (primarily channel catfish) cccurred in March and
ovar 73% of the 12-month total estimated impingement of catfish occurred during
the three months, February through April. Peak impingement of bass (primarily
tarcamouth) and freshwater drum also oc«urred in March. The impingement cf

Irun was more Sroadly spread over all 12 months with lowest levels in

Septemper-0October 1976 and August 1977,
Crappie (mostly white crappie) impingement peaked in July with a broader secendary
sezk occurring in March-April. Impingement peaked for sunfish {mos:tly bluegill,

crzen sunftish, and redear sunfish) in April. Over 20% c¢f the 1Z2-month to*al or
sunTisn sccurred over the four months, January through Aoril, Ancther 3% of the
TITil osuntish were imsinged ‘n July. Tha yellow bass and whitz bhass constituted
sves TR ooT the (Z-month impingement oF "Other' :axa; pezk levels occurrec in
RE-RaloteliE-1c [e RVIVE RN



For "Study Year 1", 66% of the total estimated impingement of all taxa occurred
during the three months, September through November; the clupeids (mostly
threadfin shad) made up 99% of the totai for these three montés. March
impingement added 16% to the 12-month tcotal of which 84% were clupeids. Monthly
imzingement 1eveis wers lowest in May through August; impingement during these
four months made up oniy 2.6% of the 12-montn total. During this time of

low. impingement, "Other" taxa constituted a greatsr relative amount of the
monthly impingement levels, i.e., 13% in May, 58% in June, 37% in July and &0%
in August. The percent contribution of each species group to the total 12-month
impincement is shown in the last row of Table 2 and? z1s0, is compared with
values for the two subsequent 12-month study periods in Table 5, Observed

differences in the relative contributions are discussed later in this repgort.

Study Year 2: September 1277 - Aucust 1978

-

Impingement for "Study Year 2" has been estimated from TVA's quarterly
impingement reports to the HRC (Table 2j. An estimated 4.2 million fish wers
impinged during this period with clupeids making up about 3.2 million (76%).
Fishes in the category of "Other Species” made up about 0.5 million (11%) and
frashwater drum about 0.3 million (7%) of the total estimated impingement.
dump operation for the days of sampling averaged 7.4 pumps of the 9 pumps

e {~ 82% capacity).



total for catfish. Compared to "Study Year 1", both the primary and secondary

peaks for catfish occurred one month later.

Impingement of basses during "Study Year 2" was at such low levels that monthly

[oX1]

comparisons are probably meaningless. Highest impingement during "Study Year 2

[o}]

acpeared to shift about two months izter than thati observed in "Szudy Year 1%,
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crappies during "Study Year 2" wa$ greater by nearly
20 times that of "Study Year 1". Of the total for crappies, 73% occurred in the
three months, November through January. While crzppie impingement increased
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"Study Year 1" to "Study Year 2", Peak monthly impingement of sunfish occurred

in December as compared to the April peak observed in “Study Year 1".

Freshwater drum impingement continued at about the same level throuch "Study
and was broadly spread over &1 months as cbsarved for ihe "Study Year 1V,
Tnree distinct peaks, of nearly ecual magnitude, sccurred in December 1977,

March 1978, and May 1978; impingement for these three months made up about 50%

of the total 12-month total impingement of freshwater drum.

mpingement of Tishes in the category of "Other Scecies" increased during "Study

Vazw 7

by nearly 3 times That estimated for "Study Year 1", Seasorally
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wzincement of "Other species" was hichest during the Fall months, Seotember
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For "Study Year 2", peak monthly impingement for all species combined occurred
in December 1977. Impingement for tha sfx-mpnth period from October through
March made up about 86% of the 12-month total. Clupeids cont}ibuted a greater
relztive percentage during these six months than during the full 12-month

seriod, i.e.,-83% versus 76.35%. Comparsd to the first 12-month period, both

ot

he'total estimated numbers and the relative contributicn of shad fo the total
owed a marked decline. The decline can be attributed t5'a reduced standing
stock of threadfin snad as indicated by TVA's cove rotenone survey data (which

are discussed later).

Stucy Year 3: Septiember 1978 - Aucust 1979

wn

Irpingement for the 12-month period, September 1978 - August 1979, has been
esiimated from TVA's quarterly impingement repcorts to the NRC (Table 4}, An

astimated 2.8 million fish were impinged during this perjod with clupeids meking
4= zbout 2.1 million (77%). OF the *otal, freshwater drum made up about 0.2
si1%ion (8%), fishes in the category of "Other Species™ made up 0.15 million
(5%}, crappies abqut 0.13 million (5%) and sunfishes about 0.1 million (4%}.

Pump operation for the days of sampling averaged 7.6 pumps of the 9 pumps

available {~ 84% capacity).
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z20u% three months and six months
:rd "Study Year 1", respecziveiy. ctzl estimated numbers of clupeids impinged
1

Study Year 3" were zbout one million less than during the second period

3 about four million less fhan during the first period. This reduction in



imcincement may be attributed to the continued low standing stock of threadfin

snad zs shown by TVA's cove rotenone survey data (discussed in the next section).

sment of catfish during this third perfod pezked in January as cempared
e March peak during the first pericd and the Aoril peak during the second
=

te~tz. Relative contribution of catfish to the total 12-month impingement

~&s nighast of the three study years but made up less than 1% of the total.

cmsingement of bass was lower than for the two previous pericds; only 161 bass

sere estimated to have been impinged over the 12-month period.

.....

.rzizie impingement wes of the same order of magnitude as reccrded for "Stucy

. Recall that crappie impingement was almost 20 times greater during

ihe second period than during the first 12-month period. For this third period,
irsingement of crappies was about 15 times greater than that for the first
2-72C¢. The peaxk monthly level cccurred in Fabruary as compared to a Hovember
czzx curing the second period and a July peak during the first period. Impinge-

vent Tor the three months, January thrcugh March, made up 87% of the crappie

imaingement for this third period (September 1978 - August 1973). The relative
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ement (of all species)

«25 nicher than during "Study Years 1 and 2" (Tabie 5),
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z up 83% of the 12-month total for sunfish during Study Year 3.



Impingement of freshwater drum during this third period continued at the same
levels observed over the two previous study years. The pattern of seascnal

impingement also remained the same with intermediate to peak monthly levels

(%)
.

cread over seven months, December 1678 through June 1979 and Tower levels

urin

«1

[ %

September - November 1978 and July - August 1979. The peak for this

DETIO

o

R

~occurred in March - April which was similar in occurrence to that

-observed in "Study Year 1%,

Impingement of "Other Species” was lowest of the three study years. Based
5 cove rotenone survey data, the white bass and yellow bass
continued to contribute the major portion of impingement in this category

of "Cther Species”

e

or "Study Year 3", the peak monthly va?be for all species combined occurrec

in March 1979 (38% of the iZ-month tctail. Over the four months, January
<hrougn April, impingement made up 9C% 57 the 12-menth total. Total

impingement continued dcwnward in this third pericd, i.e., 2.8 million

compared to 4.2 million in the second period and 6.7 million in the first
period. The pattern of monthly impingement of all species for this third

seriod and the decline in total impingement over the three periods, both reflect

ke imoingement patierns for clupeids.

“ne relative contribution of clupeids {2t 77%) tc the 12-month otz was
{see Table 5), The
coniributions of catfishes, crappies, sunfishes, and freshwatsr drum were

-

nighest of the three study vears whils the contribution of basses was lcwes:
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OISCUSSION

TVA Tound a positive relationship between levels of plant operation (i.e.,

intake pump usage) and fish impingement (total of all species) for three

“2-month periods {(TVA 1978, p. 39). In our current review, we found a necative
reiationship batween pump usa rate and total impingement Tor three “study

years”.* These contrasting results are summarized in Table 5.

For the three 12-month periods analyzed by TVA, it may be noted in Table 6 *hat
there were large differences (i.e., 20 and 200%) in pump usage rate between

it

study years" which we revizwed

(9]
[t}
3
3
(O]
9]
[V}

ar tne three

was essentially constant with differences between years of only 2 to 6%.

Zvan though pump usage was essentiaily constant, the levels of total impingement
leciined significantly over the three "study years". We found “hat the decline
ainec on the basis of declining zbundance of young-of-the-year {y-o-y)
tnreacdfin shad, Large reduciicns in threadfin shad stocks have bSeen recorded
tnrough contemporaneous studies on cther southern U.S. resarvoirs (Logan and
Masnik, 1979, and Mclean et al,, 1980). The reductions are atiributed to cold

stress during the severe wintars of 1876-77, 1977-78, and 1978-79. In the latter

oic¢ kills of threadfin and y-o-y gizzard

- - - el b . T aes - L e FE Ny B S L Nk T S ¥ P
snzd TaSK any ecoicgical efTects of impingement and that most of the shad, nad
- - -~ Y PP - i N - h) - -

~n2y not Seen 'TMOINCEC, wCu:d nNEve CieC due T CJigd sTtress,

o= 1 - . ~ A a - . Ay - - e t - -
asT w0 COjumns T Tzniz 6, w2 nave presanied Gala on the standing stock

izuncance o7 y-0-y threacfin and gizzard shad for the years 1874-1¢73. These

\

the thira Z-monzin pe
" n our current review.

- . idered in TVA's analysis (TVA 1978)
ame period defined as i
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data are from TVA's cove rotenone surveys. (TVA 1977, TVA 1978, TVA 1979) and
describe the average concentrations (area-weighted mean number per hectare) of
v-c-v shad from -three coves in Wheeler Reservoir, The rotenone surveys are
corducied annually by TVA during late August or early September., At this time

f tre year,-éue y=-0-y of shad [and other species) have attainec a size whicn makes
tnem susceptible to being impinged on intake screens (rather than entrained and
‘carried threugh the cooling system). Thus, it is convenient to select a “"study
for impingement analysis to cover the 12 months from September through
uzust of *he next vear. This is particularly appropriate.if the assessment

f irpacts due to impingament is based on caiculating the Traction of the
reservoir population (as estimated from the annual cove rotenone datz) removed
oy imbingement. TVA has used this analytica] approach in their assessment

TVA 1978). However, it shouid be noted that each of the first two i2-month
i3ds, which TVA analyzed, ran from late March through late March of the
succeeding year., Large numbers of clupeids were impinged in March-April 1974
and March-Apri] 19 5 (Ibid., Figure 2). The majority of these impinged clupeids
were likely y-o-y of the 1973 year class and 1974 year class, respectively. In
s znalvsis, these losses were included in the calculations of fractional
cssas of the standing stocks for 1974 and 1978, respectively. For these first
, 1t appears that TVA has overestimated the fractions of shad y-o-y

szzncing stock removed by impingement {i.e., cverestimated the potential impact).

So-zntial impacts of impingement on the standing stocks of other species mey be
svarsstimated or underssiimaied cdepending on whether the standing sicck concentra-

=isns beiween the years 1973 throuch 1975 were decreasing or increasing,
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The third 12-month impingement period analyzed by TVA extends from September 1976

through August 1977, Impingement for this period has been compared appropriately

{ir. cur view) with the 1876 cove rotencne data. As previously noted, this period

of aralysis corresponds to "Siudy Year 1" in our summary review,
TWe's znalysis of the data for this period is much more detaiied than was sossible
ir

cmoour review of the guarterly monitoring reports required by the Environmental
Specifications {ETS). For example, the £7S aliow for reporting b

roups, whereas TYA has presented assessments by individual species.

w
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22 atkrowledge that the E7S-required reporting by species groups does not

-
1
1

crovide sutTicient information to assess potential Tmpacts on esach species
cosu:ation., This condition in our ZTS 1imits the compariscon of data from

sucszsquent “study years” with TYA's resulfts.

«e nzve reproduced TVA's resuits comparing impingement and 1878 standing stock
able 7. These results suggest Ehat the potential impact of
imcingement, in terms of fractional reduction of the 1376 standing s%ocks, is
neciigible (< 1%) for the two shad species and for most of the other selected
spacies.*® Six species were represented in impingement collections but no
y=<-v of these species were collected in the cove rotenone sampling; hence

for thesa y-o-y stocks were not possible.

o7 the estimafed y-c-y standing

N - -~ - ~ T amaen P VA ol —~ - o - {4 - - & ‘-
b g soecies, seiected oy VA for comoarison witn standing stock gbuncancs,
~ - -~ < - - = 4 AAA - £ -~ . N -
#2r2 TN0Sg IMRINnGeC 2T &n averace valz oY One or more per day over the
Z-—gnIn period.



tocks for five species: whi
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possible, we compa
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th2 oreceding paragraph, such
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: would suggest that th

zted in "Study Year 2".
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level in "Study Year 3“

rasulted
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te crappie, channel catfish, freshwater drum,

bass. Intermedjate values (between 1% and 10%)

s: green sunfish, white bass, spotted sucker and

-,
[

these nins species are addressed, belcw, and

re these resuizs with the impingement levels and

m

the subsaguent tTwo "study vears". As nocted in

comparisens are not possible for each species.

<

ated that low abundance of y-o0-y white c¢rappie in

e e
in the h standing

relative impingement (8627 of

e were prodably great]j underestimated by the

cove
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two "study years", the impingement levels ¢

rs of 20X znd 15X, respectively. Relative to

ock estimz*2s, impingement of crappies (primarily

tudy Year 2" and 31% in "Study Year 3", The value

e crappie population should have been

or

e whi

However, toth the 1978 cove data and the impinge-

indicate a healthy population of white crappie.

TEAT é

is shown in Table 8, the 1978 year class of white crappie was 38X greater than
-~z 1¢76 year class, based on cove daia,

lrzrnel catfish - TVA has indicated that the densities of channel czifish zre
=221y estimataed Dy cove rctancre samsiing since the species ocgurrencs is

-z72 znzracteristic in the main sirsam Sortion., The E7S-reperting oF impincement
IzTz oczes n low for compe n oF indivicual species of catfish., For czivish



-14-

as a species group, impingement levels were less in study years 2 and 3 than
recorded in study year 1. The mean standing stocks of y-o-y channel catfish
have increased over the three study years (2.2 per hectare in 1976, 15.2 in

77, and 22.6 in 1978). From these results, we concur in TVA's opinion that

s,

the impingemert of channel caifish cannot be assessed on tra bases of standing

-n !

reshwater drum - TVA has indicated that impingement of freshwater drum appezrs

to be a function of reservoir abundance. Our review of the impingement and

A

AR

stancing stock data for the three study yesars suppor*s this .conclusion {Table

(¥ 9]

imoingement levels were less relative to the standing stocks in the second and

third study years,

(V2]
»x
)
(@]
Ca
o
O
~
™
"3
—~
—t
3
(Vo]
]
-
=
>
-~
e¥]
w
-y
b |
[a%
—.
O
jaT]
ct
50
(oW
ot
o o
[»Y]
s
w
P Py
s }
O
[£)]
ot
o
—
wn
"
Re}
D
O
—a.
M®
w
w
Re]
(Y]
——
Q
(o]
-,
O
oY
3
.

-

might be mere suscestidie to impingement and {¢s.azbundance

[4V]
s
ot

would iikely be underesiimated by cova rotenone data. Recause the

—t

or skipjack nerring combined its impingement with the two shad species, we were

unable tc make cetween year comparisons.

Yeiiow bass - TVA has indicated that zlthough impingement of yellow bass was

, the Targe increzzse in standing stock the ol

A K Mol e TS T —— - - N - - -
vear [i.e., in 1877 sugcests that iroingement dic not nave an adverse impacs
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Imgircement of the four species with ?ntermediate values recorded in Table 7
(i.2., green sunfish, white bass, spotted'sucker and sauger) were included

‘n the category of "other species" by the ETS requirements rather than by
scecies, Therefore, comparisons of impingement between study years
2. 7TYA conciuded that the increase in standing stocks of green
iS77 indicates that impingement has not adversely affected the
2ty zTien.  In the 1978 cove rotenone data, 9-o—y green sunfish increased by

o

.ore than &X the 1977 level (Table 10}, thus providing further support to

1}
[
[l

ssessment. The 1978 standing stocks of white bass, spotted sucker
:ng 1z.ger 2zach decliined between 1977 and 1978 (Table 10).  We can provide
70 Tuirsher assessments of potential impacts on these species because o7 the

« = . Y

iimizations of the ETS-required reporting method.

SUMMARY AND CONCLUSIONS

“ur czvizw of the Browns Ferry data for the 36-month period, September 1975

-

<hrcugh August 1979, indicates that fish impingement has declined even though

ch
pile 3
[y
3

~ake pumping rate has remained essentially constant over the same period.

"otal impingament (all species combined) fer the three successive 12-month

"s=ucy vears" within the 36-month period was 6.7 million, 4.2 million and

2.2 =i7lion fish. The average number ¥ intake pumps in operation on sampling
223 43tnin the corresponding "study year"” was 7.2, 7.4, and 7.8 pumps of the

S

“ta Sy 11
zig TCr [

o

’
Ayl
(30

ull 3-unit p
~z zzztins in total impingement primariiy refiecis the deciire in impingement

nd serring (Clupeidae) which were impinged at estimated levels of
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6.7 million, 3.2 million and 2.1 million for the three successive "study years".

OF <tne other six taxa studied, only the "basses" showed a similar pattern of

gement over the three study years. Impingement levels were
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iZnesT Tor crappies, freshwater drum and "other

w

species in "Study Year 2"

inZ nignest Tor catfisnes and sunfishas ia "Study Year 1Y (see Table 5).

=s 3zated in the ETS, the objective of tne reguired impinge znt study was to

€2ts¢T and guantify” fish impingemenz. The detailed study nzs extended from

zarly 1574 up to the present time. Impingement losses have been quantified

‘estmated) for varicus levels of plant cperation including levels which are
juzgsd e cSe recresentative of coniinued three-unit.plant creration.
-

VA nas analyzed impingement by individual fish species for *nree 12-month

ceriods, the third period being with three-unit plant cperation. We have

sumrirized the imbingement deta, 2s reroriad gquarterly to the NRC
t2otinuous 36-month periocd during which oiant operztion was at the three-unis

tevel, [The third 12-menth period anaiyzed by TVYA is the same as the first

iZ-month period covered by our summary review,

cr variaticns in impingement level between years [12-month perjods) reflect

tne ovariations in the reservoir standing stock of young-of-the-vear thread?in

amn s -~ P A - + ~bo 3 - oSy - A

3722 -omlared To Ihe sTancing STOCK 23TIMECES, 1mdingement oF snad soecies
...... -~ - - R 3 - -~ + Aco 5 T a+ = - - -
2322273 T8 Se 2 nediigt ole 12ss o ihe reservoir copulati cns, Due 0 the caiaz
sose=ias matres soecified 5y <re TS 8 were nahlo A cAmRans Smedanaman-
Te- . ~ = - duA g AR ] =~ S A A 2 unaédie L Compirs cingement
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comparisons were possible, we found the results to be sup:urtive of TVA's
assessments of low impact potential due tb impingement. Based on our review,
we conclude that the objective of the impingement monitoring §tudy has been
achievad and that termination of the study is justified onvthe basis of low

P
|

due to impingement,
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Table 1. Estimatea impingement of all fish species at Browns Farry Nuclear Plant
during 12-month period, September 1976 - August 1977

Total A Total -
Est. Number Wwe. (kg) Total Total
Impinged in Impinged in Est. Ne. Est. Wt. (kg

Taxa S4 samples 34 sampies impinged Impinged
Shac & Herring:

Skipjack Herring 15,348 171,38 110,487 I,l58.23
Gizzard shaq 200,305 4,235.89 1,353,913 28,831.30
Threadfin shad 585,769 2,189.22 4,535,230 14,797.49
Catfisn:

3lue catfish 379 13.79 2,362 228.30
Black bullhead 88 1.80 55 "12.18
Veilow sullhead i 3.38 7 3.32
3rown huilhead 283 18.01 1,778 i98..8
Channel catfish 3,857 178.22 24,719 1,184.38
Fiathead catfish 328 g.91 2,217 37.01
Bass: :

Smallmouth hass 17 2.80 318 18.92
Spotied nass 30 ILE3 338 - :0.38
Largemoutn 2ass 282 i7.42 1,771 117.7%
Crzppie:

wWhite crappie 1,603 23.04 5,730 i8E.7%
81$ck crappie ‘ 36 4,63 381 31.58
Sunfish:

Green suntfish 2,301 40.54 39,210 274.05
Warmouth 38 1.26 382 8.%1
Jrangespotiac sunfisn 2 0.03 i3 2.20
3ivegill sunfish 12,272 298,75 34,377 1.831.13
Longear suntisn 1,374 1538 2,287 72..8
Xegear suniisn 1,087 Z34.23 27,328 1,2458.35
Spottea sunfisn - 3.34 ; 3.28
Teasnwatar grums 31,3824 1.322.38 218,783 3,338.:1




Tabie 1 (continued)

Total Total
Est. Number CWh, (k@) Total Tetal

Impinged in mpingeg in gst. No. Zsu. Wt. (kg)

Taxa ; 54 :amples $4 samcles impinged imoinged
Jther Species

Chestnut iamsrey L2 3.5 21 .29
2zcoiafish 2 3.2% 24 1,48
Spctteg gar ig 10,83 12 73.3%
.ongnose gar 1 n.8g ) 7 5.73
Shortnose gar ) 2 4,34 71 33.28
Moaneye &7 15.88 536 107.78
Chain pickere! 2 1.36 14 8.21
Stonerciier s 33 h 3.2C
Soidfish 6 3.82 242 35.38
Carp 0 5.93 58 34.00
Specxled chub 4 0.08 27 3.351
Silver chup ; 1,118 24.22 7,337 165.57
Jiver chub 2 5..2 4 J.72
30laer sniner Eb ©15.33 3,322 Tooulnve
Imerzid sniner .34 -7 3,303 $3.31
Ghost sniner w0 3.32 33 3.15
Mimic sniner i3 3.06 o223 J.41
3uilhead minnow 132 1.90 1,230 12.32
Longnose dace 1 0.01 7 0.05%
Quittback il 0.11 74 0.7%
Northern 10g sucker 2 0.4 4 3.8z
SmalTmouth 2utTis tZ3 1z, 3% EEE :5.38
3igmeuth suffszis 3 2,24 4 B0z
STotiza iugker T e.:2 Tiss 82,21



Table 1 {(continued)

Total Total

Zst, Numper - Wt. (kg) Totai Total

Impinged in Impinged in gst. No. Est. W, (kg)
Taxa - 54 samples 33 samples impinged Impinged
Other Species: (continued)
5ilver rechorse -] 3% 101 40.15
Shorthead rechorsa X 3.80 7 1.54
31sck reghorse LS 2.:1 37 1427
Gelden redhorse ig 8.22 To128 35.33
ack spotted topminncw : <0.01 7 0.91
3rook s{lverside 3 <0.01 20 0.02
White bass 7,498 131.19 50,681 886.71
‘gijow tass 3,313 234.38 £7.508 l.38z2.20
Stripea oass 30 2.25 203 15.25
Rock bdass 2 3.04 14 0.30
Logperch 258 .70 1,730 11,49
Dusky darter 7 0.03 47 9.22
River darter ) J.02 27 8.12
Sauger 373 2.74 2,335 " 386.48
Waiieve 3 2.5 22 16.33

287,312 9,390.28 5,673,488 53,485,128



lahite 2 Browns Fervy Nuclear Plant - lmpingement Sunmary for ‘12-month period,
September 1976 - August 1977

A-Aggfwﬁu w6{M“.Ww EstimaLed Monthly Impiﬁdement (Numheré ofméish) % of
Pumps on e e 12-month

Month Sample Days Shad Catfish Bass Crappies  Sunfish Drum Other A1l Species Total
Sept. 19/6 6.4 1,627,566 1,296 192 24 762 6,222 6,534 1,642,596 24.5
Oct. 1976 6. 25 1,365,519 1,062 62 31 604 5,216 4,185 1,376,679 20.6
Nov. 1976 6.2 1,476,210 912 24 162 798 24,708 5,118 1,507,932 22.5
Dec. 1976 1.6/ 166,770 775 10 320 475 15,490 4,536 188,376 2.8
Jan. 19/7 6.8 304,327 949 167 360 6,392 8,265 13,516 333,976 5.0
teb. 197/ 8.25 137,235 3,556 112 497 17,094 15,533 8,183 182,210 )
Mar. 1977 6.5 864,848 17,972 899 1,782 54,475 66,162 27,923 1,054,061  15.7
Sor. 1977 8. /5 88,538 4,890 735 1,020 70,410 47,872 19,852 233,317 3.5
May 1977 7.0 1,736 713 0 25 1,531 11,935 2,480 18,420 . 0.3
June 197/ 8.25H 3,285 428 15 622 .J,718 10,988 23,265 40,381 0.6
July 1977 6.75 25,188 1,256 225 2,402 8,517 17,716 32,023 87,327 1.3
Aug. 19717 8.1 10,410 701 50 781 1,283 4,129 12,214 29,568 0.4
}5127“‘“ 7.3 6,091,632 34,510 2,551 8,026 164,059 234,236 159,829 6,694,843
% by Species 91.0 0.5 0. 04 0.1 2.1 3.5 2.4

Group

Avy. pumps in operalion on sampled days - ’ ) N T
[Maximum = 9 pumps (3 pumps per unit)]




lable 3.

Browns Terry Nuclear Plant - Impingement. Summary for ‘12-month period,
September 1977 = August 1978

Estimated Monthly Impingement (Numbers of Fish)

R —
Pumps on 12-month
Month Sample Days Shad Catfish Bass Crappies  Sunfish Drum -, Other A1l Species Total
Sepl. 1977 7.0 31,380 480 60 1,808 1,162 2,430 95,228 192,548 4.6
Oct. 1977 1.5 505,106 798 70 9,936 4,503 6,595 107,663 634,671  15.2
Nov. 1977 7.4 359,376 396 18 52,848 11,556 25,914 70,230 520,398  12.5
Dec. 1977  7.7% 974,400 333 a6 45,190 23,490 53,498 47,476 1,144,433  21.5
Jan. 19/8 9.0 345,836 211 6 13,107 2,957 10,013 13,423 385,553 9.2
Feb. 1978 9.0 324,016 266 14 7,602 2,261 14,224 6,398 354,781 8.5
Mar. 1978  7.75 460,342 2,062 16 6,812 3,077 47,422 17,492 537,203 12.9
Apr. 1978 6.0 45,300 2,528 0 938 210 18,630 6,158 73,764 1.8
May 19/8 6.4 2,238 1,023 12 1,655 887 49,774 3,379 58,968 - 1.4
June 19/8 7.0 1,005 398 30 1,552 218 20,588 14,190 37,981 0.9
July 1978 7.2 26,654 508 112 6,901 484 28,154 53,996 116,809 2.8
Aug. 1978 7.5 51,607 2,240 93 3,441 1,457 11,858 37,386 108,082 2.6
}512?”‘“ 74" 3,187,260 11,243 537 151,790 52,262 289,100 437,019 4,165,211
% by Species 76.5 0.3 0.1 3.6 1.2 6.9 11.4

Group

XAvy. pumps 10 operalion on sampled days
[Maximum = 9 pumps (3 pumps per unit)]




Fable 4. Browns Ferry Nuclear Plant - fmpingement Summary for 12-monlh period,
September 1978 - August 1979

Avg. No. ol EsUimaled Monthly Impingement (Numbers of [ish) % of
Pumps on » e : - ~ ST = 12-month

Month Sample Days -QBAAWl Catfish B;;; H Crappies  Sunfish .ﬂrum. .lbiﬁé; A1l Species Total
Sept. 1978 7.7% 10,118 1,005 8 622 218 3,510 4,192 19,673 0.7
Oct. 1978 6.2 27,664 1,668 19 361 211 3,404 11,327 45,254 1.6
Nov. 19/8 /7.0 54,660 1,132 0 2,212 300 4,110 5,310 67,724 2.4
Dec. 1978 6.75 72,904 1,488 16 5,534 4,363 9,889 6,921 101,115 3.6
Jan. 1979 7.4 294,513 15,488 h6 35,055 46,717 42,960 61,919 496,738 17.9
Feb. 1979 9.0 395,649 355 0 42,625 1,568 8,671 9,165 458,033 16.5
Mar. 1979 9.0 854,974 719 19 33,499 36,394 77,822 37,680 1,041,111 37.5
Apr. 1979 8. "X 403,650 802 0 6,345 6,450 60,045 7,792 485,084 17.5
May 1979 h. 7hxx 3,528 676 b 657 1,221 9,343 608 16,039 0.6
June 1979 7.5 1,988 180 15 255 .1,050 16,920 1,050 15,458 0.6
July 19/9 9. 0*x 7,601 211 6 192 682 4,166 2,951 15,809 0.6
Aug. 1979 8.0 11,702 519 16 140 604 1,488 512 . 14,981 0.5
}5;}{?‘]’““‘ 760 2138981 24,243 161 128,097 99,778 236,328 149,431 2,777,019

A by Species 17,0 0.9 <.01 4.6 3.6 8.5 5.4

Group

“XAvg. pumps in operation on sampled days
[Maximum = 9 pumps (3 punps per unit)]
*incompiete Data Reported (Preiiminary vaiue)




Tabhle 5 Swmary of Browns Ferry Nuclear Plant Twpingement by Species Group and Study Year

Study Year*

*The three impingement “"study years® are defincd as follows:

1 2 3
Species Group '
Number (%) Number (%) Number (%)

Shad & llerring 6,091,632 (91.0) 3,187,260 (76.5) 2,138,981 (77.0)
(Clupeidae)

Cattishes 34,510 (0.5%) 11,243 (0.3) 24,243 (0.9)
(Ictaluridae)

Basses 2,551 (0.04) 537 (0.01) 161  (0.006)
(Micropterus spp.) -

Crappies 8,026 (0.1) 151,790 (3.6) 128,097 (4.6)
(Pomoxis spp. ) : '

Sunfishes 164,059 (2.4) 52,262 (1.2) 99,778 (3.6)
(Lepomis spp. )

Freshwater drum 234,236 (3.5) 289,100 (6.9) 236,238 (8.5)
(Aplodinotus grunniens) : y

Other Species 159,829 (2.4) 473,019 (11.4) 149,431 (5.4)

Total of A1l Species 6,694,843 4,165,211 2,277,019

Study Year 1 - September 1976 - August 1977
Study Year 2 - September 1977 - August 1978
Study Year 3 - September 1978 - August 1979




Table 6.  Browns Ferry Nuclear Plant: Levels of plant operation,'total impingement and standing
stock indices for shad species.

[ .
Plant Operation Total Impingement(]) Standing Stock in No, Per Hectare(z)

Twelve-Month as Mean No. of Pumps in Millions of Fish

Study Period Used on Sampled Days | TVA Est, NRC Est, Threadfin Shad Gizzard Shad
3/27/74-3/27/75 4.6 5.26 ' - 2,445 873
3/27/175-3/26/76 2.4 2.69 : - 1,565 9
9/1/76-8/31/71 7.2 6.67 | 6.69 26,024 6,830
9/1/77-8/31/78 7.4 - 4.16 8 10,434
9/1/78-8/31/79 7.6 - 2.78 67 11,770

Notes: (1) Estimated impingement from TVA's Section 316(b) Demonstration Repbrt to EPA and from our current
review of Quarterly Impingement Monitoring Reports to NRC,

(2) Standing stocks estimates are as reported by TVA based on cove rotenone surveys conducted in late-
August to early-September, each year. The five entries are for young-of-the-year threadfin and
gizzard shad for the five years 1974 through 1978.



Teble 7., Comparison éf impingement over, the period, September 1976 through

August 1977, with 1976 standing stock estimates for selected species.

Mean standing

Percent of Stand{n33

Total No. stock (No/hsa) Stock Numbers
Svecles Impinged Yor Totald YOYL Totall
Skipiack herring 110,487 30.67 75.52 13.33 $.39
Gizzatd shad 1,353,913 6,830.07 12,521.83 0.73 0.40
inreacdfin shad 4,635,279 26,024.1 26,028.07 C.66 0.66
Mocneve i 656 NC& NC4 - =
Silver chub 7,337 96.43 96.43 0.29 0.29
Golden shiner 5,522 39.80  39.80 0.51 0.51
. Eserald shiner 8,003 63.82 63.82 0.46 0.46
"Bullhead minnow 1,230 436.22  436.22 0.01 0.01
Smallmouth buffalo 845 Nc* 38.66 S 0.08
Spoztzd suckar 7,395 12.16 152.46 2.23 .18
Blve zazfish 2,562 nc” . 0.26 2 36.29
Black bullhead 595 nc* xc 2 3
Brown bullhead 1,778 nc* nc* 3 3
Channel catfish 24,719 2.89 ‘67.60 31.50 1.35
Flathead catfish 2,217 13.37 19.20 0.61 0.43
Wnite bass 50,681 30.16 33.56 6.18 5.56
Tellow bass 67,005 19.08 21.06 12.93 11.72
Gresn sunfish 39,210 14.79 41.33 §.76 3.49
Bluegill 84,977 6,607.19 8,894.00 .05 0.04
Lengear sunfish 9,287 1,995.37 3,238.589 0.02 0.01
Redesr sunfigh 27,625 227.1 493,92 0.45 0.21
Largemouth bass 1,771 50.56 277.36 0.13 0.02
Wnize crappie 6,780 0.40 2.68 £2.42 9.32
3lack crappie 581 NC4 NC!‘ -5 -5
Logperch 1,730 213.58 215.358 0.03 G.03
Sauger 2,535 7.20 72.12 " 1,30 0.42
Freshwzter drum 215,783 52.41 239,52 15.1% 3.32
i nefers o voung~of-year fish.
2 Fefers o all ages collected in surmer cov: gamples.
3 Zzsed on a reservolr surface area of 27,350 ha.
4 Not colilecred on cove rotenone sampies.
5 Calzulatlion not possible.
3cirze VA 1978 3, 9. 33,



vat’e 8. Comparison of crappie impincerent over three "study years" with
standing stock estimates of white crappie (Brewn's Ferry Nuclear
Plant/Wheeler Reservoir)

| Cove | ; ]

. Rotencre | "o, of ; Mezn Standing { Percent of Standing:
stucy  Sampling ¢ Crappies | Sicck (Noshectars) ' Stock Numbers
Year+ ! Year | Impinged | Y-0-7 Total- Y-0-Y : Total

| |

i L1678 e.3

| |
|
1977 i 151,790 £8.8 266.2 { 6.3
| |
| |

[aS]

(o]
ot
{4
tn

. Study years extend from September o7 the cove rotenone sampiing year
indicated in column 2 through Au gust of the next year,

2. Zzased on estimate of population asundance egual to mean standi ing steck in
sumber oer hectare times the reserveir surface area of 27,150 hectares.

., ~=fers 0 younc-of-the-yeiar whita c-znpie,

-, =zTers to ail ages 07 wnits crapoie zollected in cove samples.



Table 8. Comparison of freshwater drum impingement over three study years
with standing stock estimates (Browns Ferry/Wheeler Reservoir).

g ? Mean Standing . Percent of Standing
gStudyi Cove Rotencnei No. of Drum Stock {No/hectare)} Stock Numbers

| Year . Sampling Year! Imbinged . QY i Total YOV Total
P - P |

P 1876 i 215,783 f 52.4 i 239.5 15.18 3.32
; i {
§ 2 1977 289,100 199.7 348.1 5.3 3.0
;_ 3 1978 236,328 174.6 341.3 5.0 2.6

rasle 10, Standing crop sstimates for four selected species, Wheeler Reserwvcir,

1976~1978,

é Cove Rotancne % Mean Standing Stock {Number per Hectare)
; Sampling i Green Suntish white Bass Spotted Sucker { Sauger

Year i YOY Total YOY ¢« Total ‘ YOY Total | Yoy Total

Lo t ) N i

1875 L 14.8 41.3 0.2 336 2.2 1825 1 7.2 ¢ 72,
g 1977  72.6 126.3 §3.3 |  656.4 15.8 168.3 | 55.4 | 60.0
% 1578 316.0 391.2 1.2 E . 5. 90.9 | 2.6 % 11.6
! i : , ! !
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NOS. 50-259, 50-260, AND 50-296

TENNESSEE VALLEY AUTHORITY

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY

OPERATING LICENSES
AND
NEGATIVE DECLARATION

The U.S. Nuclear Regulatory Commission (the Commission) has issued
Amendment No. 65 to Facility Operating License No. DPR-33, Amendment No. 61
to Facility Operating License No. DPR-52, and Amendment No. 36 to Facility
Operating License No. DPR-68 issued to Tennessee Valley Authority (the
licensee), which revised Technical Specifications for operation of the
Browns Ferry Nuclear Plant, Units Nos. 1, 2 and 3, Tocated in Limestone
County, Alabama. The amendments are effective as of the date of issuance.

These amendments change the Environmental Technical Specifications
(Appendix B) to delete the fish impingement monitoring program.

The application for the amendments complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act), and
the Commission's rules and regulations. The Commission has made appro-
priate findings as required by the Act and the Commission's rules and
regulations in 10 CFR Chapter I, which are set forth fn the license
amendments. Prior public notice of these amendments was not required
since the amendments do not involve a significant hazards consideration.

The Commission has prepared an environmental impact appraisal for this
action and has concluded that an environmental impact statement for this

particular action is not warranted because there will be no significant




7540-01

environmental impact attributable to the action other than that which
has already been predicted and described in the Commission's Final
Environmental Statement for the facility.

For further details with respect to this action, see (1) the applica-
tion for amendments dated March 1, 1979, (2) Amendment No. 65 to License
No. DPR-33, Amendment No. 61 to License No. DPR-52, and Amendment No. 36
to License No. DPR-68, and (3) the Commission's related Environmental
Impact Appraisal. A1l of these items are available for public inspection
at the Commission's Public Document Room, 1717 H Street, N. W., Washington,
D. C. and at the Athens Public Library, South and Forrest, Athens, Alabama
35611. A copy of items (2) and (3) may be obtained upon request addressed
to the U.S. Nuclear Regulatory Commission, Washington, D. C. 20555,
Attention: Director, Division of Licensing.

Dated at Bethesda, Maryland, this 29th day of December 1980.

FOR THE NUCLEAR REGULATORY COMMISSION

\2(&/%/4%\
Thomas &7 Ippolito, Chief

Operating Reactors Branch #2
Division of Licensing



