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Tennessee Valley Authority
500A Chestnut Street Tower II
Chattanooga, 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-6G for the Browns Ferry
Huclear Plant, Units Nos. 1, 2, and 3. These amendments are in partial
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 progranm.

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 previously considered
by the Commission.

This 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 Commission safety reviews of the
facility. This modification does not involve a significant increase in

the probability or consequences of an accident, does not invoive a signifi-
cant decrease in a safety margin, and therefore does not invelve 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 Notice of Issuance/
Negative Declaration are also enclosed.

Sincerely,
/s/
Thomas A. Ippolito, Chief NO
g/01 270073 IS
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTL. N, D. C. 20535

December 29, 1980

Docket Nos. 50-258

50-26( '
and(50-29 L

Mr. Hugh G. Parris

Manager of Power

Tennaesses Valley Authority
ZQ0L 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
Nuclear Plant, Units Nos. 1, 2, and 3. These arzndments are in partial
~es:-nse to your apolication 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 coperation 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 limiting conditions for operation of the Appendix

B Technical Specifications does nct involve significant new safety informa-
tion of a type not considered in previcus 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 sigaifi-
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 th:z public will not be endangered

by this acticn. -

s of the Envirenmental Impact Apprazisal and the Not'ce of Issuance/

ive Declaration are also enclosed.

Sincerely,
/‘ /‘
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Thomas A. Ippolito, Chief
Operating Reactcrs Branch #2
Division of Licensing

nciosures and ccs:
See next page



Mr. Hugh G. Parris

Enclosures:

1. Amendment No. 65 to DPR-33

2. Amendment No. 61 to DPR-52

3. Amendment No. 36 to DPR-68

4. Environmental Impact Appraisal
5. notice

cc w/enclosures:
Ses nzxt page
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Mr. Hugh G. Parris
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

- TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-259

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 1

AMENCMENT TO FACILITY OPERATING LICENSE

Amendment No. 65
License No. DPR-33

NucTear Regulatory Commission (the Commission) has found that:

The application for amendments by Tennessee Valley Authority (the
icensee), dated March 1, 1979, complies with the standards and

requirements of the Atcmic Energy Act of 1954, as amended (the

Act), and the Commission's rule: and regulations set forth in

10 CFR Chapter I;

The facility will operate in conformity with the app]ication,
the provisions of the Act, and the rules and regulations of the
Commission;

There is reasonchle 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;

The issuance 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
heve been satisfied.

crding?y, the license is amended by changes to the Technical Spec-
ications as incicatzd in the attachment to this license amendment,

OeR

L
d peragraph 2.£(2) of Facility License No. DPR-33 is hereb amended
Y
¢ rezd as foliows:

Technical S-zcifications

The Technical Spezificztions contained in Apperdices A and B,
as revised thrcugh Amendrent Nc. £5 , are hereb: incorporated

ir the licerse. The licenses sha’  operate tre Tacility in
accordance with the Technical Specificetions.



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

Attachment:
changes to the Technical
Specifications

-2 -

FOR THE NUCLEAR REGULATORY COMMISSION
- ‘ —

Thowmes AL 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 E &s follows:
Remove the following page and replace with identically numbered page:

17

‘Marginal Tines on the above page indicate the area being revised.



17
Mcnitoring will be performed using standard accepted sampling procedures which
are on file in the office of the Division of Forestry, Fisheries, and Wildlife
Ceveiopment, Norris, Tennessee.

Reporting Results

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

Bases i

A significant proportion of the river flow will be routad through the plant for

cociing purpeses, and during sericds when larval fish zre abundant there is the

covential Tor entrainment of large numbers of fishes.

The specified study will determine the numbers of fish eggs and larvae entrained
in the cooiing watzr system resulting from plant upzration and identify the need
for possible corrective action.

{f} Fish Impingement on Intake Screens

Cbjective

(o9

ete

2

)

t énd guantify Tish impingement upon the intaks screens.

5
i

-h
o
(¢}

Soe ation

O

Monitoring requirement deleted.

Rezorting Reguirements

nsee shall submit to MRC copies of impingemen: study reoorts as now

The iicans

raguired Dy the NPDES Permit No. ALO022080 or as may -z recuired as a result
cf ZPA's determination pursuant to Saction 316(b) oF tne Clean Water Act.
Supbmit s to the KRC shall be on the same schedule as required by the NPDES
parmi g authority.

To avoid conflict or unnecessary duplication between the NRC monitoring program
and the program imposed by the NPPES permit, this ETS requirement relies on the

permit program. Submittal ¢f cop 2s of study results ob%ained under the NPDES
perail will allow the NRC tc maintain awareness of the c.nseguences of our
licansing action.

Amendmen< No. 65




UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-260

BRO:NS FIRRY NUCLEAR PLANT. UNIT KO, 2

AMENDMENT TO FACILITY OPERATING LICE!NSE

Amendment Ho. 61
License No. DPR-52

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

A. The application for amendments by Tennessee Valley Authority (the
licensee) dated March 1, 1979, complies with the standards and
requ1rement< of the Atom1c Energy Act of 1954, as amended (the
Act), and the Commission's rules and reguietions 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
Commissicn;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted withcut endangering the heaith
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 szfety of the public;
and

E. The issuance of this amendment is in accordance with 10 CFR Part 51
of the Commission's regulations and all apciicable wecmrements
have been satisfied.

[aS]

Accordingly, the licanse is amendzd by chances to the Technical Spec-
ifications as indicated in the attachment tc this license amendment
and paragraph 2.C{2) of Facility License No. DPR-52 is hereby amended
to read as foliows:

(N

)]

(2} Technica: Specificitions

The Technical Specifications containec ir Zppendices £ and B,
as revisec through Amencment No. 61, are hereby incorporated
in the license. The licansee shail operzie the facility in
accordance with the Teci-ical Speciticetions. =



-2-

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

Attachment:

.

Chenges to Technical

Specificatio: s

"Date of Issuance:

December 29, 1980

FOR THE NUCLEAR REGULATORY COMMISSION

RS-,
e <
\r—//fl‘//‘/:”//:“ et

"/

Thomas A. Ippoli<o, Chief
Operating Reaciors Branch #2
Division of Licensing



ATTACHMENT TO LICENSE AMENDMENT NO. 61

FACILITY OPERATING LICENSE NO. DPR-52

CUCKET NO. 50-260

Revise Appendix B as follows:

Remove the following page and replace with ideintically numbered page.
17

Marginal lines on the above page indicate the area being revised.



Monitoring will be performed using standard accepted sémp]ing procedures which
are on file in the office of the Division of Forestry, Fisheries, and Wildlife
Development, Norris, Tennessee,

Reporting Results

The results will be summarized annually in the annual reports 6f the nonradiological
environmental monitoring program.

Bases -

A sicnificant proooruxon of the river “iow wili be routed through the plant for
cooiing purpcses, and Zuring periods when lar.z] fish are zbundant there is the
poteniiz® fur entrainmen: of larce numbers of fishes,

The specified study wiil detzrmine the numbers of fish eggs and tarvae entrained
in the cooling water system rzsulting Trom piant cperetion and identi€y the need
for possible. corrective act1on.

(f) Fish Imp1nacnent on Intake Screens

Objective

Te detect and quantify fish impingement upon the intake screens.

Specificatiaon

Monitoring requirement deleted.

Renorting Requirements

f impingement study recorts &s now

The licensee shall submit to NRC copiss o
22080 or as TE} be v'f—ﬁuir*d as a rnsu1t
fohvhls

p
required by the NPDES Pemit No. ALC
cf ZPA’'s determination pursuant to S
SUDH1LLG|S to the NRC shall be on uhe same s;hecu aS requirec uy the NPDES
permitting authority.

Bases

To avoid conflict or unnecessary duplication between the NRC monitoring program
and the program imposed by the NPDES permit, this ETS reqiirement relies on the
permit program. Submittal of copies of study results obtained under the NPDES
parmit will allow the NRC to maintazin awareness c¢f the consequences of our
1icensing action.
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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 10. 3

AMEKDMENT TO FACILITY OPERATING LICEZNSE

Lmendment No. 36
License No. DPR-68

The Huclear Regulatory Commission (the Commission) has found that:

A. The application for amendments by Tennessee Valley Authority (the
licensee) dated March 1, 1973, complies with the standards and
requirements of the Atomic Energy Act of 1854, as amended (the
~ct), and the Commission's rules 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;

o

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 reguiations;

D. The jssuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the publics
and

E. The issuance of this amendment is in accordance with 10 CFR Part 51
of the Commission's regulations and all applicable requxrements
have been satisfied.

~ccordingly, the license is amended by changes to the Technical Spec-
ifications as indicated in the attachment to this license amendment and
pa*agraph 2.C{2) of Facility License Nc. DPR-53 is hereby amended to
read as Tollows:

echnice’ Specifications

The Tech .ical Specifications contained in “opendices A and B, as
ravis- . through Amendment Ho. 36, are hereby incorporated in the
iicersz. The licensee shail operate ine fzcility in accordance

with ::e Technical Specificai ons.



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

4

.

ct ¢t

aticns

ssuance:

he Technical

December 29, 1980

FOR THE NUCLEAR REGULATORY COMMISSION

Thomas A. Ippolito, Chief
Operating Rezctors Branch 22
Division of Licensing



ATTACHMENT TO LICENSE AMENDMENT NO. 36

FACILITY OPERATING LICENSE NO. DPR-68
DOCKET %

. 50-296

~dix B as follows:

Rermove the following page and replace with icentically numbered page:

17

Marginal lines on the above page indicate revised area.



Monitoring will be performed using standard accepted ¢ mp11nr procedures which
are on file in the office of the Division of Forestry, Fisheries, and Wildlife
Development, Norris, Tennessee,

Reporting Results

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

Bases .

£ sicnificant proportion of the river flow will be routed ;hrough the p;an+ for
ccoling purpecses, and during pericds when larval fish are abundant there is the
potentiel for entrainment of large numbers of fisnes,

Tne specified study will determine the auvabers of fish eggs and larvae entrained
in the cooling water system resulting from plant cperation and identify the need
for poss,ble correc;1ve action,

() fish Ino1noenent on Intake Screens

Objective

e e e e,

h

K

[{}]

screens.

rr
n

s deiect and cguantify fish imoingement upon the in

Ssecification

¥onitoring requirement deleted.

Reporting Reguirements

ee shall submit to NRC copies of impingement study reports as now
y the NPGZIS Permi® No. ALDO22080 or as may be recuired as a result
determination pursuant to Secticn 316(:) of the (lean Water Act.

1s to the NRC shall be on the same schecuie as requirad by the NPDES

ing authority.

v 0. (D
U'm

..-m

To avoid conflict or unnecessary duplication 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 awzreness of the consequences of our
1icensing action.

Amendment No. 36
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

*rxx¥

ENVIRONMENTAL IMPACT APPRAISAL BY THE OFFICE OF NUCLEAR REACTbR REGULATION

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

AMENDMENT NG. 61 7 FACILITY OPERATING LICENSE NO. DPR-52

AMENDMENT NC. 36 TQ 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 AKC 50-296

Description of Proposed Action

By 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-52 and DPR-68 for the Browns Ferry Nuclear Plant,

. Unit Nos. 1, 2 and 3.

The proposed & ndments and revised Technical Specifications would
delete the requirement for monitcring 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 &, 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
changnd the Browns Ferry Technical Spec1f1cat1on> in 1972 to require
weekly counting and classificetion of impingec fish, along with
auarterly reports on the loss- . TVA was also requ1red to conduct
spec1a1 studies to evaluate the significance of the impingement insses
and means of reducing these losses. The quarterly and special reports
have been routinely revieved by the staff.

Evailuation

To support the proposed chancas to the Environmental Technicz1 Specifi-
cxticns to delete mon1tor;ng of fish 1mp1nCcman TVA submittad with
trzir appiication a report on ””f‘ectc of Impingement at Browns Ferry
.-lear Plant on the Population of Fis' in Wneeler Reservoir." Our



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”.

ne results of our evaluation are contained in the attached report
‘Summary of Fish Impingement at the Browns Ferry luciear Plant,
E;EETbEY 1876 to Aucust 1979".

sed on the data reviewed, we find that the objective of the impingement
onitoring program nas been achieved. Levels of impingement which might
expected for the continued operation of the three-unit plant have

en cocumented via the study. Major variations in impingement level
between years (12-month periods) reflect the varizzions in the reser-
voir standing stock of young-of-the-year threadfin shad. Compared to
the standing stock estimates, impingement of shad species appears to

c2 a negligible loss ¢ the resewvo'r populations 7<1.0% reduction in
~umpers).  Due to *re data reporting method specitied by the ETS, we
ware unable to compare the xmplngement losses anc standing stock esti-
rmates for each f1sh species. Where data compariscns were possible,

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

impict potentials due to impingement. Therefore, we conclude that the
appropriate action is termination of the current ETS requirements for
impingement monitoring and reporting, as requested by TVA.

F Oy o

m M O

~

Conclusion ‘and Bases “or Negative Declaraion

Gn the basis of the foregoing analysis, it is zonciuded that there will
not e a significant environmental impact attributzbie 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 Commission 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.

Deted: December 29, 1980



SUMMARY REVIEW Gr FISH IMPINGEMENT
AT THE BROWNS FERRY NUCLEAR PLANT
SEPTEMBER 1976 - AUGUST 1978 .

INTROOUCTION

Moniteoring and reportiing of fish impingement at Srowns Ferry nas been required
by the Environmental Technical Sgecifications (ETS) since start-up of Unit ]
_in August 1973. Detailed studies were initiated in February 1974 and have

been continued (with some modifications) up to the present time.

nis review summarizes impingement data collected over the 36-month period,
September 1976 through August 1979, The period was selected for the following

reasons:

—~
-
~——

the plant was at "full" operation

{2) the data collection and reporting methods remained constant
over the 36 months

(3) the 36 months allow for comparisons batween three consecutive
12-month "study years"
This review does not address whether the Browns Ferry intake complies with
Section 316(b) of the Ciean Water Act; EPA has statutcry authority for making

termination., 7TVA has subtmitied thair Se

(8]

2 o i g < A - < N rn

tien 315 demonstration study
Ve & OO 'TVLA 1aT YR o) A : TDA na -

resulis to EPA {TVA 1978, TVA 128Q}: however, EPA has not yet made a

cetermination.  32as2gd on the datz rzviswed, we found zhai the purpose of the



METHCDS

The Environmental Technical Specifications (ETS) for Browns Ferry require

s~ imatio

n of “ish impinged on each operating intaks scresn for a 24-hour

<
O
o
D
8]
ot
-t
(94
o
Rl

ericd, once each week. Numbers impinged arsz recorded for the

feY)

“cTiswing taxa: shad and nerring {Clupeids), catfish, hass (Micropterus soo.),
crzscies, sunfish (Lepomis spp.), freshwater drum, and othgr species. Resulis
are'submitted to the ~RC in quarterly impingement reports and in the annual
cperating reports. These procedures for sampling and reporting of fish
‘moingcement were instituied in September 1976 [(coincident with the start-up

i

of Unit 3) and have remained unchanged Tor three-unit piant operaticn up to

-~

“he sresent time; therefore, over three consecutive 12-month periods of fish

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

samz orocedures, are now avaiizble for comparative analysis. For purpcses of
Ziszussicn in this review, the threa TZ-month 2ericds will De defined as
“5110ws

TN

September 1976 through August 1977
September 1977 through August 1978
Study Year 3 - September 1878 through August 1979

Study Year 1

Study Year 2

. . ~ . 1 . - R 3 . -y T -
Tn treir Section 316{(b; repor: submitted in 1978, TVA has compared impingement

- ~ 1 \ - A1l f T =~} Q74 + ¥ A - a%y . ’ ~ 4
sumiag "Study Year 1" {i.2., Seotember 1275 throuch August 1977) with impincament
-~~~ g < ~ = aypal ay P mA = - . PN Ptoa - b L Ay -
tTizeves for Two oeariier Sericds:  Tns Tirst cericd with Lnit ioand siari-us

- a3 o 4. £ S D . o~ A ~ - =7 <
iTIoTn e, cperaeticn of Unit 2 anc fne second zeriod with reduced Tiow Zuring
-TanT SuTac “allowin tha Firs nicna aczurred in Mare TG7R e
2hinT outacge Taotliowing the fire wnich sccurre v March 197Z.  wWe give no
e - - - - - e 4 P i - -yl - 3o~ < b
s~=oz2r consiceraticon in this review 0 the two szarliier zericds o7 piant

Amaps =S Ap 2=
zrZ. 2.



RESULTS

Stucy Year 1: September 1976 - August 1977 - -

zsulzr summary of impingement for the period September 1976 through August
has ceen presented by TVA in their Section 316{b) demonstration report

T zZ°E {Tﬁn,-§978). £s shown in Table 1, the summary provédes scme informaiion
Nhiéﬁ is not required by the ETS program in that both estimated numbers and
"otz weighis are given for each impinged species. Recall that the TS require
an sstimation of numbers’ impinged for seven taxonomic groups differentiated by

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

in 7able 2, we have summarized 1hpingement for this same period using data
repertad in quarterly reports to the NRC. The change in format facilitates
cenczrison with subsequent data from Study VYears 2 and 2 which were only

exie in the quarterly reports. Some slight differences may be noted in
cemcaring impingement totals as given in Table 1 and Table 2 even though the
data are for the same study period. The differences result from TVA's use of
34 sampling days in their calculations whereas only 52 sampling days were

rajcried in the guarterly revports and used in our calculations.

hn PINAS.SY - ‘o B - - e - <7174
Zorming Study Year 1, an sstimated 8.7 million

-t

ish reprasentinc 81 species

-

1272, 5. 14} were impinged. OF the total, 6.1 million (91%) were shad

I4 =

Tion 13.5%) were freshwater drum. The

jon impinged fisn

)

rimerily consistaed of biuegill, veilow

czss, wnize Dass, green suntish, redear suntfish and channel catfish., Pump



-4-

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

lzpproximately 80% capacity).

N

“m2 Twenthly estimates {Tadble 2) snow the major imcingement of Clupeids occurring

b=

= e ; - } b Ao~ ~ e R P b
var the three months, Seotember through Novem~ar, Figure 1 illusirites the
T Lea P, = . 5 ~ - e PRI ! = -
retative contribution of monthiy impincement to trne 1Z2-month fotais Tor each

:f <he three "study vears™. TVA has noted that, for this study period, peak

i

imoingement of clupeids occurred eariier than had Seén observed during the pricr
vears of plant operation (ibid, p. 14). We found this early peak in the Fall of
2 %2 e an sxcesticrn from fthese chserved in Stucy Years 2

nd 2, also.

o

2zax impingement of catfish {primarily channel catfish) occurred in March and
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150 occurred in March. igement of

Irum o was more broadly spresad over 23l 12 months with lowest

Septamber-October 19756 and August 1977,

rappie (mostly white crappie) impingement peaked in July with a broader seccndary

c=z% occurring in March-April. Impingement pezked for sunfish [mostly bluegill,
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For "Study Year 1", 66% of the total estimated impingement of all taxa occurred
during the three months, September through November; the clupeids (mostly
thread¥in shad) made up 99% of the totai for these three montﬁs. March
imoingement added 16% to the 12-month :total of which 84% were clupeids. Monthly
imzingement levels wers lowest in May through August; impincement during these
fcur months made up oniy 2.6% of the 12-monin total. During this time o7

.iow. impingement, "Other" taxa constituted a greater relative amount of the
monthly impingement levels, i.e., 13% in May, 58% in June, 37% in July and 40%
in August. The percent contribution of each species group to the total 12-month

P

shown in the jast row of Table 2 and, zlso, is compared with

imoincement i

(V4]

values for the two subsequent 12-month study periods in Table 3. OQObserved

differences in the relative contributions are discussed later in this recort,

Stugy Year 2: September 1577 - August 1978

- .

Imzingement for "Study Year é” has been estimated from TVA's quarterly
imcingement reports to the HRC (Table 2). 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
freshwater drum about 0.3 million (7%) of the total estimated impingement.
2ums operation for the days ¢f sampling averaged 7.4 pumps of the 9 pumps

e {~ 82% capacity;.
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total for catfish., Compared to "Study Year 1", both the primary and secondary

peaks fTor catfish occurred one month later,

v

Impingement of basses during "Study Yeer 2" was at such Tow leveis that monthly

<

comgarisons a

-
(0]

W
=
(@]
o
[o}}
o

ly meaningless. Highest impingement during "Study Year 2"

acpeared o shift about twe months izter ithan thati observed in "Study Year 17,

cstimated impingement ¢f crappies during "Study Year 2" wa$ greater by nearly

20 times tnat of "Study Year 1". Of the total for crappies, 73% occurred in the
three months, November throuch January. While ¢rzppie impingement increased

WG Study vears, sunfish impingemeni decrezsed by about 7C% ror
"Study Year 1" to "Study Year 2", Peak monthly impingement of sunfish occurred

in Oecember as compared to the April peak observed in "Study Year 1"

Freshwater drum impingement continued at about the same level throuch "Study

Year 2" znd was broadly spread over all months 25 cbsarved for the "Study VYear ",

nree distinct peaks, of nearly equal magnitude, sccurred in December 1877,
1

larch 1878, and May 1578; impingement for these three months made up about 30%

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

Impingement of fishes in the category of "Other Sgecies" increzsed during "Study

-

czr 2" by nearly 3 fimes that astimated for "Study Year 1", Seascnally
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snrcugn November; impincement for these fhree months macde uD nearly 50% o
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For "Study Year 2", peak monthly impingement for all species combined. occurred
in December 1977, Impingement for tha six-month period from October through

March made up about 86% of the 12-month total. Clupeids contributed a greater

e

r2tive percentage during these six months than during the full 12-month

=
=

nel

seriod, i.e.,-83% versus 76.3%. Compared to the Tirst 12-month period, both

oF

the total estimated numbers and the relative contribution of shad to the tot
. showed a marked decline. The decline can be attributed to"a reduced standing
stock of threadfin shad as indicated by TVA's cove rotenone survey data (which

ars discussed later).

Szudy Year 3: September 1978 - August 1979

Impingement for the 12-month period, September 1978 - August 1979, has been
estimated from TVA's quarterly impingement reports to the NRC (Table 4). An
sstimated 2.8 million fish were impinged during this period with clupeids making
uz zbout 2.1 million {77%). OF the <otal, freshwater drum made up about 0.2
=i11ien (8%), fishes in the category of "Other Species" made up 0.15 million
(5%), crappies about 0.13 million (5%) and sunfishes about 0.1 million (4%).
Pumc operation for the days of sampling averaged 7.6 pumps of the 9 pumps

available {~ 84% capacity).

1Y -"‘_
Mentniy

o

stimates of impingement (Table 4 and Figure 1) show the major veak f

M

imoincement of clupeids to have occurrad in March with relatively high impingement

ugs spread over the 4-month pericd January through April 1979, Comparsc %o

i

/

ot

-~z zrevicus two 1Z2-month pericds, the peak impingement 5f clupsids in March was

2z0ut three months and six months later than that observed in "Study Year 2"

Y -
{ i

zr< "Study Year 1", respectively. Totzl estimated numbers of clupeids impinged

~n

zuring "Study Year 3" were about one mililion less than during the sscond period

:nd about four million iess than during the first period. This reduction in



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

Snac

(3]

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

-7zingement of catfish during this third period peaked in January as comparad

1
3
'
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M
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peak during the first pericd and the Aoril pezk during the second

. . . . . . v e .
ative contribution of catfish to the *o5:tz21 2-month im

#&s nizhast of the three study years but made up less than 1% of £

.msingement of bass was lower than for the two previcus pericds; only 161 bass

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

-rziziz impingement was of the same order of magnitude as reccrded for "Stucy
Yezr 2", Recall that crappie impingement was almost 20 times greater during

the secend period than during the first 12-month period. For this third period,

-

cingament of crappies was about 5 times greater than that for the first
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second period and a July peak during the first period. Impinge-
ment Tor the three months, January thrcugh March, made up 87% of the crappie

incement for this third pericd (September 1978 - August 1979). The relative

(@)

ceniribution of crappies to the total 12-month impingement (of all species)

~23 nicher than during "Study Years 1 and 2" (Tablie 5).
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1z Lz 8%% oT the iZ-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 seasonal
impingement also remained the same with intermediate to peak mon£h1y levels
scread over seven months, December 1578 through June 1979 and lower levels
during September - November 1978 and July - August 1979. The peak for this
neriod.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

=ratl.
}

sn T/A's cove rotenone survey data, the white bass and yeliow bass

continued to contribute the major portion of impingement in this category

of "Other Species”.

For "Study Year 3", the peak monthly value for all species combined occurrea«

t

in March 1979 (38% of the i1Z2-month *ctai}. Over the four months, January
througn April, impingement made up 9C% o7 the 12-menth total. Total

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

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

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

the impingemeni patterns Tor clupeids.

) o the 12-month tota
see Table 5). The
catfishes, crapoies, sunfishes, and freshwatsr drum were

basses wis lowes:
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iese contrasting results are summarized in Table 5.

or the three 12-month periods analyzed by TVA, it may be notaed in Table 6 *hat
there were large differences (i.2., 20 and 200%) in pump usage rate be‘ween

~

; ., . - P [T R RPN n IR T PR
» DUMP usage Tor tne three "study years' which we revizned

was esssentially constant with differences between years of only 2 to 5%,

zvan though pump usage was essentially constant, the levels of *total impingement

ciinea significantly over the three "study years". We fcund *hat the decline

~e
i

wnreadtin shad., Large recducticns in threadfin shad stocks have been recorded
througn contemporanecus studies on cther scuthern U.S. reservoirs (Logan and
Masnik, 1979, and Mclean et al., 1380)., The reducticns are attributed to cold

stress during the severe winters of 19
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1S tne same period defined as "Study Year 1" in our current review.

ainec on the basis of declining abundanca of young-of-the-year {v-g-y)
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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-¥ shad freom three coves in Wheeler Reservoir, The rotenone surveys are

gr.ducted annually by TVA during late August or early September. At this time

(R

~

ar, ‘the y-0-y of shad {and cther species) have attained a size whicn makes

7 the ye
tnem susceptible to being impinged on intake screens (rather than entrained and

‘carrisd through the cooling system), Thus, it is convenient to select a "study
vear® for impincement analysis to cover the 12 months from September through
ucust oFf the next vear. This is particularly appropriate if the assessment

o7 impacts due to impingement is based on caicuiating the Traction of the
reservoir population (as estimated from the annual cove rotenone data) removed
5y impingement. TVA has used this ana1ytica1 approach in their assessment

{TVYA 1978). However, it shouid be noted that each of the first two 12-month
cerizds, 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-April 1975 (Ibid., Figure 2). The majority of these impinged clupeids
were likely y-o-yiof the 1973 year class and 1974 year class, respectively. In
TVA's znalysis, these losses were included in the calculations of fractional
icsszs of the standing stocks for 1974 and 1975, respectively. For these first

. - = - - TUA o - ! ¥
, 1t appaars that TVA has overesiimatasd the fraction

w
Q
-
)
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Q.
<
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P e i it < K - 3 &3 - - + a7 < PUPEFIR
3TInCTng SToCK removed DY impincement (31.,e., cverestimated the poientiatl impacy;.
Shmanrizl Impmactr ~F Smnincoman® An tha ctanAs P £ Akhap emacdiac may he
IR SN :z:!DcCL: GT [RIE N RASSES I3 4 U 01§ EERUtE Sbcnulng STOCKS OF gTnegr swelies IHC_/ i

ovarastimzted or underssiimaiad depending on whether the sianding sicck concenira-

=¢sns Setween the years 1873 through 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 1976 cove rotenone data. As previously noted, this neriod

a'vsis corresponds to "Study Yezr 1" in our summary review,

rade Af &} P P : 3 PR iatal
¢315 2T the data Tor fhis pearicd is much mcre deial
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chan was cossible
frzm our review of the guarterly monitoring reports required by the Znvironmental

Specifications (ETS). For exampie, the E7S aliow for reperting by
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sess potential impacis on sach speciszs
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ol
cosutation, This condition in our ZTS limits the compariscon of data from

suossquent "study years” with TVA's results.

ts comparing impingement and 1876 standing siock
nese resulis suggest that the soteniizl impact cf
imzingement, in terms of fractional reducticn of the 1376 sianding stocks, is
igibie {< 1%) for the iwo shad species and for most of the other selected
spacies.* Six species were represented in impingement coilections but no
v-2=-2 ¢f these species were coliected in the cove rotanone sampling; hence

z cuiztions of percent reduction for these v-0-y stocks were not possible,

- - -~ - e 3 - - ~ H bt = - - o - . - . -
Imzingzment macde up large percentaces (> 10%) of the estimated y-0-y standing
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-~ - - - - - - - - - - £ -~y . -
~2r2 TnN0Se imginged 2% an averags -2tz of one or more per day Over “ne
Z-~=2nTa seriod.



kipjack herring, and yellow b
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~2 rzcorded for four species

iy

impactis on

g stock estimates for ¢

ot

k2 - oreceding paragraph, such

crappie - TVA has indica

O

76 cove sampies resulted
3T3Ck}, and that white crappie

zmpling. For the subsequent

crappie were greater by factors of 20X

77 and 1978 standing sto

crappie) was 266% in "St

T 2538% would suggest that the

-

decimated in "Study Year 2",

~

& Year 3" i

nt level in "Study

2s shown in Table 8,

Rz 1876 year class, based on

-

extent possibie, we compare these rssuits with the impingemen
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wnite crappie, channel catfish, freshwater drum,

ass. Intsrmedijate values (between 1% and 10%)

-
-

green sunfish, white bass, spotted sucker and

these ninz species are addressed, below, and ¢

b

t jevels and

-
[

he subseguent twe “"study years"., As noted in

comparisons are not possible for esach species.

ted that low abundance of y-o-y white crappie in

in the hich relative impingement (52% of s:tarding

~
<

the ¢

were probably greatly underestimated by cove

two "study years", the impingement leveis of
and 15X, respectively. Relative tc
ck estimatas, impingement of crappies {prim

arily

D

I -
ne 31% i

ucy Year

jst}

white crappie ocopulation should have been

However, 5oth the 1978 cove data and the impinge-

ndicate a healthy population of white crappie.

the 1978 year cliass of white crappie was 38X greater than

cove deta.

CE2TTIsN

densities of channel

the species ocgurrence

Z7S-reporting of

ne

species of catfish.
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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 vears {2.% per hectare in 1976, 15.2 in
1577, and 22.6 in 1978). From these results, we concur in TVA's opinion that
ine impingement of channel catfish cannot be assessed on thz bzses of sianding
stcc«s as calculated from cove rotencre data.

Freshwater drum - TVA has indicated that impingement of freshwater drum appezrs
to te a function of reservoir abundance. Our review of the ‘mpingement and

- i< ~ o~ t -
staniing stock dat

£

Fag ' - - A -~ ' bom 3 -~ ~Y o - 1
Tor tne three siudy years supporis this conclusion {Table

)

impingement levels were less rslative to the standing stocks in the second and

third study years.

Skipjack herring - TVA has indicated that since this species is pelagic and

Pt PR
i2 TO TmoIn

ement and is.zbundance

Vo]

2 iikely e underestimated by covs rotenone dafa. Recause the Z73-reporting

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

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

arge increase in standing stock the follicwing

sear Ti.e., in 1877; suggestis that iszingement did not have an agverse impacs
oro Tnis ospecies.  The ZTS-reporiing 2)7cws grouging of yellow tass in the
zzzzory of Yother species”. TheraTors, we cannct Teke comsariscons hetween
stucy years For this sopecies., We 4o ncte ithat tne y-0-y standin: croos of
Y& LTw Sess nave ontinued o increzsa cver the thres years ‘i.2., 19,7 oer
nectare in 1878, 83,3 in 1977, znc 3Zi.7 in 1G72), These ca<az arovids
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Imcircement of the four species with jntermediate values recorded in Table 7
(i.2., green sunfish, white bass, spottedAsucker and sauger) were included

in the categery of "other species" by the ETS requirements rather than by
scecies., Therefore, comparisons of impingement between study years
3 2% sessitia. TVA conciuded that the increase in standing stocks of greer
sur?ish in 1877 indicates that impingement has not adversely affected the
ccouzticn.  In the 1978 cove rotenone cata, y-o-y green sunfish increased by

ran &X the 1977 level (Table 10}, thus providing further support to

¢t

J£'s zssessment. The 1978 standing stccks of white bass, spotted sucker

szuger szach declined between 1977 and 1978 (Table 10),  We can provid

14

3

70 Turiner assessments of potential impacts on these species because of the

timizations of the ETS-required reporting method.

SUMMIRY AND CONCLUSIONS

36-menth period, September 1975

12

Tur rzvisw 27 the Browns Ferry data Tor *h
thrcugh August 1979, indicates that fish impingement has declined even though
the intake pumping rate has remained essentially constant cver the same period.
;otal impingement (all species combined) for the three successive 12-month

"stucy vears" within the 36-month period was 6.7 million, 4.2 million and

2,2 ~iTiion Tish, The average number of intake pumps in operation on sampling
cz-5 «4itnin the corrasponding “"study vezr" was 7.2, 7.4, and 7.8 pumps of the
Zozomosoavaitzalie for full 2-unii piant gperation.

sziing in total impingement orimarily refiecis the deciine in impingement

:-z22 and nerring (Clupeidae) which were impinged at estimated levels of
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million, 3.2 million and 2.7 million for the three successive "study year
Of tne other six taxa studied, only tﬁe "basses" showed a similar pattern of
declining impingement over the three study yéars. Impingement levels were
~iznhest 7or crappies, freshwater <rum and "other” species in "Study Year 2"

P - = -~ £33 o) -~ P FE RN < it . y ~ LI foglY
inZ 7iInesT Tor catfishes and suntishas in "Study Year 1" {see Table 3]

S, the cbjective ¢f the required impinge 2nt study was o
£zt and guantify” fish impingemens. The detailed study nzs sxtended from

zarlv 1874 up to the present time. Impingement losses have been quantified

or variocus leveils of plant cperation including Jevels which zre

J

<2220 L2 Jg regresentative o7 oniinued :nree-um:-p]am ageraiion.,

i T

T

-

WA nas analyzed impingement by individual fish species for *hree 12-month
ceriods, the third period being with three-unit plant operation. We have

. . . . fm s
2 22C The TmDIngement Cata

wy
)

!
W
s
'

N

¢
I

P et - -} <aA e N~
ttmTinuous Zg-month periocd during which o

ialor variaticns in impingement level between years (12-month pericds) reflec

Tne variations in the raservoir standing stock of voung-of-the-year threadfin
:m22. TImbarsd 0 tne standing stock 2siimaies, impingemernt oF shacd soeciss
2222373 T2 e 2 negiigible i2ss ¢ ihe reservoir copulations. Due 0 the da
2II7Ting meInet specitied Dy Ine ITS, we wers unable to compire imcingement
73523 anC 3I3NCING STOCK &31imeIss Tor 2a3ch Tisn species,  Where such data

S"
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comparisons were possible, we found the results to be sup:.rtive 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
achieved and that termination of the study is justified on‘the basis of Tow

impact potential due to impingement.
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Table 1. Estimatec impingement of all fish species at Srowns Ferry Nuclear Plant
during 12-month period, September 1376 - August 1977

Total " Total -
. Zst. Number wt. (kg) Total Total
Impinged in Impinged 1in Est. No. Est. Wt. (kg)
Taxa $4 sampies S4 sampies Impinged Impinged
Shag & Yerring:
Skipjack Herring 15,346 171.3% 110,457 1,188.23
Gizzard shad 200,305 4,235.89 ) 1,352,513 28,831.3
Threadfin shad 685,763 2,189.22 4,535,290 14,797.49
Catfish:
3lue catfish 379 33.7¢ 2,862 228.40
3lack bullhead 88 1.80 ges *12.18
Yeilow suilheac z 5.38 7 3.32
3rown builhead 283 16.01 1,778 158,18
Channel cat¥ish 3,857 178.22 24,719 1,184.36
Fiathead catfish 328 ¢.91 2,217 57.01
Bass: :
Smallmouth bass 17 2.80 318 18.93
Spotted nass 30 .23 3zeg . 190.38
Largemoutn 5ass 282 i7.42 1,771 117.7%
white crappie 1,003 23.04 5,780 188,78
81ack crappie 2 4.63 581 31.59
Sunfisn:
Green sunfish 5,301 40.54 39,210 274.05
warmouth 38 1.26 382 8.51
Orangespotiad sunfisn 2 2.03 14 2.20
2iuegill sunfish 12,372 298,75 © 34,377 1,831.13
Lengear sunfisn 1,374 2.28 g,287 72.18
Regear suntism 1,887 igs. 83 27.32% 2,245.35
Scottea sunfisn z 3,34 7 3.23
Freshwatar Zrumt 31,3525 1,322.38 212,783 3,338.21
Source: TYI 1972, Tadblza 2 [modified)
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Tabie 1 (continued)

Total Total
Est. Number CAWt. {kg) Total Total
Impinged in (mpingec in £st. No. Zst. Wt. {kg)
axa 54 samples 54 samples inpinged :moinged

lhestnut Camorey 22 3.51 31 425
“zgalefish 2 3.2 i 1,45
Spottea gar 18 10.33 128 73.85
_ongnosa gar b 2.85 : 7 5.73
Shortncse gar . 2 1,54 e 33.:8
Mooneyve g7 15,98 556 107.78
Chain pickerel 2 1.38 4 g 2l
Stonersiiar . L33 p s.lz
Goiafisa 5 3.83 242 58 3¢

Spackled cnub 4 8.08 27 9,31

Silver chud . 1,118 24,22 7,337 163.97
iver chup 2 3.22 e .72
Jolcen sniner 7 16,283 3,322 Tl
Imeraig sniner 1.3 T84 3,302 32031
ihost spiner i 3.02 28 3.8

Mimic sniner i3 3.06

~J
(A
[9V]
(W]

'S
—

3uithead minnow 132 1.90 1

&
ro
[N
[er}
£
~
o
(A

ongnose dacs 1 3.1

[wl
f
~
Low )
(&)
wn

Juiilback 2 2.1l 74 3.7%

Norwthern ~og sucker Z 2.4 4 152
ImaiTmoutn tuTilo 2zt ECRES Ee 330,38
: 7.z ¥ 3z

.l EESEK] RRCEE




Table 1 {continued)

Total Total

Zst. Number - We. (kg) Tota} Total

Impinged in Impinged in Est. No. gst. Wt. (kg)
Taxa : 54 samples 34 samoles impinged Impingea
QOther Species: (cantinuecd)
3ilver rechorse 3 3.9 01 40.15
Shorthead rechorsa b8 3.80 7 4.54
3lack reghorse 4 2.11 37 14,27
Gclden redhorse 18 8.22 Toi28 53.33
3lack spotted topminnew 1 <0.91 7 0.01
Srook silverside 3 <0.01 20 0.02
White bass 7,+98 131.:¢9 56,681 286.7%
‘eliow Bass 3,313 234.358 £7,008 l,882.2%
Stripea oass 30 2.25 203 15.25
Rock bass 2 0.04 14 8.36
Logperch 258 i.70 1,730 i1.49
Dusky darter 7 0.33 47 2.22
River darter 4 2.02 27 3.12
Sauger 373 32.75 2,338 ) 385.48
Waiieve 3 2.45 22 18,23

287,312 9,390.338 3,073,488 33,488.19



Browns Ferrvy Nuclear Plant - lmpingemenl Summary for 12-month period,
Seplember 1976 - August 1977

Lable 2

AQ@i'ﬁn.'ﬁf EsLiéALéd Monthly Impingement (Nu&hers otﬂ;{gh)r X of
Pumps on e e R i 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 24 162 6,222 6,534 1,642,596 24.5
Oct. 1976 6.725 1,365,519 1,062 62 31 604 5,216 4,185 1,376,679 20.6
Nov. 1976 H.2 1,476,210 912 24 162 798 24,708 5,118 1,507,932 22.5
Dec. 1Y/6 1.6/ 166,770 175 10 320 4175 15,490 4,536 188,376 2.8
Jan. 1977 6.8 304,327 949 16/ 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 n.7
Mar. 197/ 6. h 884,848 17,972 899 1,782 54,475 66,162 27,923 1,054,061 ‘15.7
Sore 1977 B.75 88,538 4,890 734 1,020 70,410 47,872 19,852 233,317 3.5
May 1977 /.0 1,736 713 0 25 1,531 11,934 2,480 18,420 - 0.3
June 1977 8.25 3,285 428 /5 622 .1,7]8 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. 1977 8.1 16,410 701 50 781 1,283 4,129 12,214 29,568 0.4
‘}i;’ff‘l’“"" /3 6,091,632 34,510 2,551 8,026 164,059 234,236 159,829 6,694,843
% by Specics 91.0 0.5 0.0 0.1 2.1 3.5 2.4

Group

*Avg. pumps in ooperation on sampled days
[Maximum = 9 pumps (3 pumps per unit)]




fabie 3.0 Browns Ferry Nuclear Plant - Impingement. Sunmary for 12-month period,
Septembey 1977 = August 19/8

wmﬂigf"ho. Gf | Estimated Monthly Impiﬁgement (Numbers of Fish) % of
Pumps on - . 12-month

Month Sample Days Shad Catfish Bass Crappies  Sunfish Drum .Other A1l Species Total
Sepl. 1977 7.0 91,380 480 60 1,808 1,162 2,430 95,228 192,548 4.6
Oct. 1977 7.5 505,106 798 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 1.715 974,400 333 46 45,190 23,490 53,498 47,476 1,144,433 27.5
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 .5
Mar. 19/8 7.75 460,342 2,062 16 6,812 3,077 47,422 17,492 537,223 12.9
Apr. 1978 6.0 45,300 2,528 0 938 210 18,630 6,158 73,764 1.8
May 19/8 6.1 2,238 1,023 12 1,655 887 19,774 3,379 58,968 1.4
June 1978 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
Auy. 19/8 7.5 51,607 2,240 93 3,441 1,457 11,858 37,386 108,082 2.6
:}gﬁj‘,’“"" 7.4 3,187,260 11,243 537 151,790 52,262 289,100 437,019 4,165,211
% by Specics 76.5 0.3 <0.1 3.6 1.2 6.9 11.4

Group

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




fable 4 Browns Ferry Nuclear Plant - fmpingement Summary for 12-month period,
Seplember 19/8 - August 1979

Avg. No. ol R yhglimatudmh;ﬁthly Impingcﬁan (N;mbg;; br Iighjr %X of
Pumps on e e 12-month
Month Sample Days Shad Catfish Bass Crappies  Suntish Dyum Other A1l Species Total =
Sepl. 19/8 .75 10,118 1,005 8 622 218 3,510 4,192 19,673 0.7
Oct. 19/8 6.2 27,664 1,668 19 901 211 3,404 11,327 45,254 1.6
Nov. 14/8 /.0 54,660 1,132 0 2,212 300 4,110 5,310 67,724 2.4
Dec. 19/8 6.75 72,904 1,488 16 5,534 4,363 9,889 6,921 101,115 3.6
Jan. 1979 7.4 294,543 15,488 56 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 37,684 1,041,111  37.5
Apr. 1979 8. 0KA 403,650 802 0 6,345 6,450 60,045 7,792 485,084 17.5
May 1979 bho JHrA 3,528 676 O 657 1,221 9,343 608 16,039 . 0.6
June 1979 7.5 1,988 180 15 255 1,050 10,920 1,050 15,458 0.6
July 1979 g.Orx 7,601 211 6 192 682 4,}66 2,951 15,809 0.6
Aug. 1979 8.0 11,702 519 16 140 604 1,488 512 . 14,981 0.5
12-Honth 76" 2,130,981 24,243 161 128,097 99,778 236,328 149,431 2,777,019

Total

% by Species 77.0 0.9 <.01 4.6 3.6 8.5 5.4

Giroup

“XAvg. pumps in operation on sampled days
[Maximum =9 pumps (3 pumps per unit)]
hncomplete Data Reported (Preliminary value)

S



Table 5 Swmary of Browns Ferry Nuclear Planl lwpingement by Species Group and Study Year

Study Year*
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)
Catfishes 34,510 (0.5) 11,243 (0.3) 24,243 (0.9)
(Ictaluridae)
Basses 2,551 (0.04) 537 (0.01) 161 (0.006)
(MicropLerus 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) : .
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

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

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

s




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 Fst, Threadfin Shad Glzzard Shad

3/21/7174-3/27/75 4.6 5.26 - 2,445 873
3/27/75-3/26/76 2.4 2,69 , - 1,565 9
9/1/76-8/31/717 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 carly-September, each year. The five entrics are for young-of-the-year threadfin and
giczard shad for the five years 1974 through 1978,

S



Tzble 7. Comparison Jf impingement over the period, September 1976 through
August 1977, with 1976 standing stock estimates for selected species.
Mean standing Percent of Standlng3
Total No. stock (No/ha) tock Numbers
Specles Impinged Yor- Totall YOYL Totall
Skipiack herring 110,487 30.67 75.52 13.33 5.39
Gizzaté shad 1,353,913 6,830.07 12,521.83 0.73 . 0.40
Threadfin shad 4,635,250 26,024.10 26,028.07 .66 0.66
Mocneve i . 656 NC4 NC6 3 3
Siiver chub 7,337 96.4 96.43 0.29 0.29
Golden ghine: 5,522 39.80 - 39.80 8.51 C.51
. Emerald shiner 8,003 63.82 63.82 0.46 = C.46
Bullhead minnow 1,230 436.22 436.22 0.01 0.01
Smallmouth buffalo 845 NC‘ 38.66 ) 0.08
Sportad sucker 7,395 12.186 152,46 2.23 .18
3lue catfish 2,562 nc’ - 0.26 2 36.29
Black bullhead 595 nc* nc* 2 3
Brown bullhead 1,778 nc* wc > 3
Channel catiish 24,719 2.89 67.40 31.50 1.35
Flathead catfish 2,217 13.37 19.20 .61 0.43
Wnite bass 50,681 30.1 33.36 6.19 5.56
Yellow bass 67,005 19.08 21.06 12.93 11.72
Green sunfish 39,210 14.79 41,33 9.76 3.49
Bluegill 84,977 6,807.19 8,894.00 0.05 0.04
Longear sunfish 9,287 1,995.37 3,238.69 0.02 0.01
Redear sunfish 27,625 227.18 493,92 0.45 0.21
Largenouth bass 1,771 50.56 277.36 0.13 0.02
White crappie 6,780 0.40 2.68 62.42 9.32
3lack crappie 581 NCA Nca -5 -5
Logzerch 1,730 215.58 215.58 0.03 6.03
Sauger 2,535 7.20 72,12 1,39 G.42
Frazshwzzer drum 215,783 2.41 239,52 15,18 3.32

i, Refers

2. ‘fefers

3. Zzsed on a2

“.  Noor collect

5. LCaizulation not
Scurze TVA 1878

¢ voung-of-year {ish.
to all ages collecte

possible.

Table 3, p. 33.

in surmer cnve gamples.
reservoir surface aresa oI 27,150 ha.
ted on cove Totfencne samplies.
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7atie 8, Comparison of crappie impincement over three "study years" with

standing stock estimates of white crappie (Brewn's Ferry Nuclear
?lant/Wheeler Reservoir)

;. Cove | ; | ;

! Rotancre | "o, of ! “zzan Standing | Percent of Standings |

Stucy | Sa ”“'iﬁg . Crappiss | Sicck (No/shectare) | Stock Numbers !

Year- 1 Year imoinged ¢ Y-3-Y® Total® Y-G-Y ' Tota] :

1 \ H N

| ! ! | J

1 i 1978 5,780 o.4 2.68 62.4 i 8.3 |

: i | .

! ! | | i

2 p 1977 151,78C | 2.1 i 88.8 266.2 | 6.2 l
1

l | i i

3 1 1978 128,097 5.3 | 73.3 30.8 | 6.4 ;
: ! 1

i ! i

-Z .

i, Stuay years extend from September o7 the cove rotenone sampiing year
indicated in column 2 through August of the next year,

2. Zased on astimate of population atundance ecual to mean standing stock in
~umber per hectara times *the reserveir surface area of 27,150 hectares.
L3
z cz2fars 0 sOUNC-0T-the-vear whiie ¢crzocie,
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Table 9. Comparison of freshwater drum impingement over three study years
with standing stock estimates (Browns Ferry/Wheeler Reserveir).

% f Mean Standing Percent of Standing
i Study: Cove Rotencne| No. of Drum Stock (No/hectare) Steck Numbers
| Year ' Sempiing Year! Imbinged YQY Total YOy i Jotal
: . ) s s
§ P 1876 215,783 % 52.4 239.5 15,18 E 3.32
; 2 1977 289,100 . 199.7 - 348.1 5.3 i 3.0
|3 1978 236,328 174.6 341.3 5.0 i 2.6
Tazls 10, Standing crop estimates for four selecied species, Wheeler Reservoir,
1876-1978.
| Cove Rotencne | Mean Standing Stock (Number per Hectare) ' ?
' Sampling . _Green Sunfish White Bass Spotted Sucker Sauger
Year i YOY Total YOY +  Total 70Y Total YOY ¢+ Total
: e T s |
1875 IR 21.3 30.2 33.6 : 2.5 | 7.2 0 720
1677 § 72.6 126.3 63.3 56.4 i5.8 168.3 53,4 i 60.0 |
1678 %316.0 381.2 11.2 13.7 5.9 20.9 3.6 % 11.86
| : . ; i
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7590-01

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 th1ear Plant, Units Nos. 1, 2 and 3, located 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 Commi;sion'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
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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

\Q;z%t/ jZk&AéEngL‘
Thomas & Ippolito, Chief

Operating Reactors Branch #2
Division of Licensing



