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Mp, Hugh G. Parris R. J. Clark
Manager of Power OELD _
Tennessee Valley Authority s
500A Chestnut Street Tower II e
Chattanooga, Tennessee 37401

. é—"n
1

Dear Mr. Parris: <

oq 4 v Gl WFIEE

The Comrission has 1ssued the enclosed Amendment Hos. 65, 61 and 36 to
Facility License Hos. DPR-33, DPR-52, and OPR-GG 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 program.

We have examined tnhe safety significance of this modification 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 transfent analyses previously considered
by the Commission. .

This modification to the limiting conditiens 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 invelve a signifi-
cant decrease in a safety margin, and therefore does not involve a signifi-
cant hazards consideration. We have alse concluded that there is reasonable

assurance that the health and safety of the pubiic will not be endangered fn”"f
by this action.

Copies of the Environmental Impact Appraisal and the Hotice of Issuancgﬁgffr
§ Negative Declaration are alse enclosed. :

Sinceraly.,

/s/

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

. N
~ORM 318 (9-76) NRCM 0240

T U.S. GOVERNMENT PRINTING OFFICE: 1979-289-369
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTL N, D. C. 20555

December 29, 1980

Docket Nos. b0-259
"R0=260
and 50-296

Mr. Hugh G. Parris

Manacer of Power

Tennesses Valley HUuhOFTty
S00A& 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 Nos. 1, 2, and 3. These ar=z ndments are in partial
res:-nse to your application of March 1, 1979 (7.& BFKP TS 122). The
amendments change the Appendix B Tecnnxcal 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 nct involve significant new safety informa-
tion of a type rnot 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 si¢aifi-
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 safcty of thz public will not be endangered

by this act1cn B

Jdaies of the Envirﬂnﬁeutai Irpact | Dpraisal and the Notice of Issuance/

ancere]y,
/

*..—-————-
o 7
*’r——f‘/l J"I

Tnﬁmas A Ippo11~0, Chief
Operating Reactcrs Branch #
Division of Licensing

[§S]

Encicsures and ccs:
See next page

8101290033



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. HNotice

cc w/enclosures:
See rnzxt page

-2 -

December 29, 1980



Mr. Hugh G. Parris -3 -

cc:

H. S. Sanger, Jdr., Esquire
‘General Counsel

Tennessee Valley Authority
400 Commerce Avenue

E 11B 32¢C

Knoxvilis, Tennessee 37902

Mr. Ron Rogers

Tennessee Valley Authority
400 Chestnut Street, Tower II
Chattanooga, Tennessee 3740]

Mr. Charles R. Christopher

Chairman, Limestone County Commission
.P. 0. Box 188

Athens, Alabama 35611

Ira L. Myers, M.D.
State Health Qfficer
tate Department of Public Health
State Office Building
Montgomery, Alab- @ 36104

¥r. H. N. Cuiver

248A HBD

400 Commerce Avenue
Tennessee Valley Authority
Knoxville, Tennessee 37902

Athens Public Library
~South and Forrest
Athens, Alabama 35611

Director, Office of Urban " Federal
. Affairs

. 1C3 Parkway Towers

404 James Rcbertson Way

Nashville, Tennessee 37219

Director, Criteria and Standards
Divisicn .
Office of Radiation Programs (ANR-450)
U. S. Environmentz]l Protection Ayency

Washingtorn, D. C. 20460

December 29, 1980

U. S. Environmental Protection
Agency -

Region 1V 07 "ice

ATTN: EIS C_.ORDINATOR

34% Courtland Street

Atlanta, Georgia 30308

M~. Robert F. S 7livan

U. S. Nuclear Regulatory Commission
P. 0. 3ox 1863

Decatur, Alabama 35602

Mr. John F. Cox
Tennessee Valley Authority

" W9-D 207C

400 Commerce Avenue
Knoxville, Tennessee 37902

Mr. Herbert Abercrombie
Tennessee Valley Authority.
P. 0. Box 2000

Decatur, Alabama 35602




UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D, C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-2589

BROWNS FERRY NUCLEAR PLANT, UNIT HO. 1

AMENCMENT TO FACILITY OPERATING LICZNSE

Amendment No. 65
License No. DPR-33

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

A. The appiication for amendments by Tennessee Valley Authority (the
licensee), dated March 1, 1979, comgpliies 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 app]fcation,
the provisions of the Act, and the rules and regulations of the
Commission;

C. There is reasonable assurance (i) that the activities authorized
by tiiis amendment can be conducted without endangev*ng the health
and safety of the public, and {ii) that such activi:cies will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment wiil 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
neve been satisfied.

m

Acc orcingay, the license is amended by changes to the Technical Spec-
ifications as indicetzd in the attachmznt to this license amendment,
anc¢ paragraph 2.C(2; of Facility License No. IPR-33 is hereby amended
tc rezd as foliows:

™~y

(2) Technical S-acifications

The Technical Specificztions contained in .DpE"*’CES A and B,
as revised threugh Amendrent No. £7 , are nereb incorporated
r the license. The licensesz sha " overate tre Tacility in

cccordance with the Technicai Specifications.

8101290 04O
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3. This license amendment is effec.ive as of the date of its issuance.

Attechment:
Changes to the Technical
Specifications

FOR THE NUCLEAR REGULATORY COMMISSION

- /‘ ’ —
) \:4’—7«'\,4'7»‘-7;_(‘/&/’ =

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 as follows:

[N]

Remove the following page and replace with identically numbered page:

17

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



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

Reporting Resuylts

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

Bases i

A significant proportion of the river flow will be routed through the plant for
cociing purposes, and during seriocds when larval fish zre abundant there is the
coventia: Tor entrainment of large numbers of fishes.

The specitied study will determine the numbers of

fish eggs and larvae entrained
n oiing watzr system resulting from plant oz on and identify the need
or possible corrective action,

ot
-y
[(]
O
O

(f; Fish Impingement on Intake Screens

Objective

{ - b
9 getect

'

[¢1]
23
[0}
Q
[y
2
ot
—ta
h
<
-n
b
(%]
s

impingement upon the intaks screens.

Specification

Monitoring requirement deleted.

Rezorting Requirements

nsee shall submit to NRC copies of impingemen: study reoorts as now
oy the NPDES Permit XNo. AL0C22080 or as may 2z recuired as a result
determination pursuant to Saction 316(b) of ine (lean Water Act.

s tc the KRC shall be on the same schedule as required by the NPDES
g authority.

To avoid conflict or unnecessary duplication between the NRC monitoring program
and the program imposed by the NPPZIS permit, this ETS requirement relies on the
permit program. Submittal of cop 2s of study results ob<ained under the NPDES
pernit will aliow the NRC to maintain awareness of the c.nseguences of our
licensing action.

(o))
(S 2]

Amendmen= No.




UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-260

BROWnS FIRRY NUCLEAR PLANT. UNIT RO. 2

AMENDMENT TO FACILITY OPERATIRG LICENSE

Amendment Ho. 61
License No. DPR-52

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

A. The application for amendments by Tennessee Valley Authority (the
licensee) dated March 1, 1979, complies with the standards and
requirements of the Atomic Energy Act of 1654, as amended (the
Act), 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
Commissicn;

C. There is reasonable assurance (i) that the activities authorized
by this ame-ndment can be conducted withcut encangering the health
and safety of the public, and (i) 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 ar:iicable requirements
have been satisfied. :

™)
.

s tc the Technical Spec-
this license amendment
DPR-52 is hereby amended

ifications as indicated in the attachment to
and paragraph 2.C{2) of Facility License No.
to read as follows:

iccordingly, the license is amended by chance
to

(2) Technica: Specificctions

The Technical Specifications contained in Appendices A and B,
as réevisec through Amencment No.61, are hereby incorporated
in the license. The licensee shail operzie the facility in

accordance with the Teci-ical Specificeticns.



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

FOR THE NUCLEAR REGULATORY COMMISSION

\\___;,4:/-;/;.'/4//1{_ e

'/r, < - .
Thomas A. Ippolizo, Chief
Cperating Rezcilors 8Branch #£2
Division of Licznsing

"Date of Issuance: December 29, 1980



ATTACHMENT TO LICENSE AMENDMENT NO. 61

FACILITY OPERATING LICENSE NO. DPR-52

DJCKET NO. 50-260

Revise Appendix B as follows:

Remove the following page and rep}ace with idei.tically numbered page.
17

Marginal lines cn the above page indicate the area being revised.
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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 of the nonradiological
environmental monitoring program.

Bases -
cant proportion of the river “iow wil
o

i
cses, and Zuring pericds when lar.z]
2° Tur entrainment of large numbers of fi

be routed through the plant for
fish zre abundant there is the

T4

The specified study wiil detzrmine the numbers of Fis s and iarvae entrzined
r

and identi‘y the need

in the cooling water system rzsulting from plant ope
for possible corrective action.

(f) Fish Impingement on Intazke Screens

Objective
Tc detect and quantify Tish impingement upon the iniake screens.

Specification

Monitoring requirement deleted,

Reporting Reguirements

f impingement study reports as now
mey -2 requirzsd as a result

e shall submit to NRC copi

the NPDES Permit No. ALLS
termination pursuant to Sa
to the NRC shail be on the same schedu’
authority.

To avoid conflict or unnecessary duplication between the NRC monitoring program
and the program imposed by the NPDES permif, this £TS req.irement relies on the
permit program. Submittal of copies of study resulis ob:zined under the NPDES
permit will allow the NRC to maintain awareness of the consequences of our
licensing action.

Amendment No.61




UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-296

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 3

AMENDMENT TO FACILITY OPERATING LICEZNSE

Amendment No. 36
License No. DPR-68

r—
H i
B

ne iwuclear Regulatory Commission (the’Commission) has found that:

A. The application for amendments by Tennessee Valley Authority (the
Ticensee) dated March 1, 1979, complies with the standards and
requirements of the Atom1c Energy Act of 1284, as amended (the
,”+), and the Commission's rules and regulaticns 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;

(e

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

E. The issuance of this amendment is in accordance with 10 CFR Part 5]
of the Commission's regulations and all applicable requ1rements
have been satisfied.

¢. ~ccerdingly, the license is amended by changes to the Technical Spec-
itications as indicated in the attachment to this license amendment and
a"agwaph 2.C(2) of Facility License No. DPR-58 is hereby amended to
reac as follows:

~)

Technica® Specifications

The Tech .ical Specifications contained in Appendices A and B, as
ravis- . through Amendment No. 36, are hereby 1ncorporﬂ ted in the
iicer:z. The Ticensee shall ?perate wne Tz2iiity in accordance
with (e Technical Specificat ons.



3.

Ca

ent:

.ttachm
hznges o the Technical
Spec

ificaticns

te of Issuance:

December 29,

1980

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

FOR THE NUCLEAR REGULATORY COMMISSION

i g A
Thomas A. Ippolito, Chief
Operating Rezctors Branch #2

Division ¢f Licensing




ATTACHMENT TO LICENSE AMENDMENT NO. 36

FACILITY OPERATING LICENSE NO. DPR-68
DOCKET 9

. 50-296

-dix B as follows:
Remove

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 samplinc 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;cf the nonradiological
environmental monitoring program. -

Bases -

£ sic ant proportion of the river flow will be routed through the plant for
ccoling purposes, and during pericds when larval Tish are abundant there is the
potential for entrainment of large numbers of fishes.

The specitied study will determine the nuvabers of fish eggs and larvae entrained
:1 the cooling water system resulting from plant o erztion and identify the need
or possible correcuxve action,

(f)' Fish Impingement on Intake Screens
Objective
7¢ detect and guantify fish impingement upon the intake screens.

Sosecification

Monitoring requirement deleted.

Reportine Reguirements

3
(1]

icensee shall submit to NRC copies of 1mp~ncom°n_ study rnporbs s now
ired by the NPDIS Permit No. ALO022080 or as may be required as a result
A's determination pursuant to Section 316(>) of the Clean Water Act.
ttals to the NRC shall be on the same scheduie as required by the NPDES
i

ing authority.

Dy

cui

M
oy

et ¢
ot ct

W T NO Y~
o
]

o
[74]
1]
n

To avoid conflict or unnecessary dup11catlon between the NRC monitoring program
and the program imposed by the NPDES permit, this ETS requirement relies on the
perﬂ1. program. Submittal of copwes of studv results obtained under the NPDES
permit will allow the NRC to maintain awcreness of the consequences of our
Ticensing action.

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

ENVIRONMENTAL IMPACT APPRAISAL BY THE OFFICE OF NUCLEAR REACTOR REGULATION

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

AMENDMENT NO. 61 7" FACILITY OPERATING LICENSE NO. 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 AKE -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-52 and DPR-638 for the Browns Ferry Nuclear Plant,
Unit Nos. 1, 2 and 3.

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

Discussion

Thz 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 1mpact of these
impingement losses on the fishery resources in Wheeler Reservoir, we
changed the Browns Ferry Technical Specifications in 1973 to require
weekly counting and classification of impinged fish, along with
guarterly reports on the loss: . TVA was also required to conduct
soec1a1 Studies to evaluate the significance of Lhe impingement insses
and means of reducing these losses. The quarterly and special reports
have been routinely rzviewed by the staff.

Fvaiuation

To support the propcsed changas to the Env1ronmcntc1 Technics1 Specifi-

c=ticns to delete monitoring of fish 1mp1nc~meﬂ . TVA submitted with
t-2ir appiication a report or "Effects of lnp»:CE”Cﬂt at Browns Ferry
| ‘l " Our

!

ww-lear Plant on the Populaticr of Fisz' in Wheeler Reservoir.

8101290 DY



evaluation has been based not only on this report but on Lhe previous
and subsequent quarterly and special reports. The objective of the
E7S-required impingement study was ”to detect and guantify fish
impingement upon the intake screens"

ine results of our evzluation are contained in tre a:tached report
"Summary of Fish IEDWWQEIEWU at the Browns Ferry luciear Plant,
Szotemzer 1878 to August 1979,

of the impingement

sec on the data reviewed, we find that the chi e
3 2 ngemenL which might
-u

nitoring program has been achieved. Levels
€ X peﬂued Tor the continued operation of the -unit plant have

n cocumented via the study. Major variatiecns moincement level
tween years (12-month periods) reflect the vars :1cns in the reser-
voir standing stock of young-of-the-year threadfin srad. Compared to
the standing stock estimates, 1mp1noement of shad species appears to
te g nao|151bxn Toss to the reservoir populations “<3.2% reduction in
moToers). Due to tne datz reporting method specitfed 2y the ET7S, we
n2re unable to compare the impingement josses anc standing stock esti-
rates Tor each fish species. Where data compariscons were possible,

we found the results to be supportive of TVA's assessments of low
imgict potentials due to impingement. Therefore, we conclude that the
appropriate asction is termination of the current ETS requirements for
impingement monitoring and reporting, as requested by TVA.

[ & AR N V)

ﬂ) i (L ) fv

-

—ts

/

Cornzlusion "and Basss “or Mecative Declaraion

o]

~

Cn tre basis of the ‘oreooing arnatvsis, it is ciuced that there will
nct e & significant environmental impact attributzbie to the proposed
acticn 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 “urther concluded that no
environmental impact statement for the proposed action need be prepared
anc that a negative declaration to this effect is zappropriate.

on
Ik,
i

i
o C

U

Dated: December 29, 1980



SUMMARY REVIEW Gf FISH IMPINGEMENT
AT THE BROWNS FERRY NUCLEAR PLANT
SEPTEMBER 1976 - AUGUST 1973 -

INTRGOUCT ION

Monitoring and reporting of fish impingement at Browns Farry nhas been required

by the Environmental Technical Specifications (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.

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

reasons.

e~
]

the nlan® was at "full" operation

e

o~
(A%
—

ing methods remained consiant

ck

the data collection and repor
gver the 36 months

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

tnat cetarmination. VA has submitied their Section 216 demonstration study

resulzs o SPA {TYA 1978, TYA 1380); however, tPA has not yel mace &



METHCDS

The Znvironmental Technical Spacifications (ETS) for Browns Ferry require
estirztion of fish impinged on each ogerating intaks screen for a 24-hour
Co..ecticn pericd, cnce each week. Numbers impinged are recorded for the

“olicwing taxe: shad and nerrin \Clupeids), cazfish, hHass

crascies, sunfish {Lepomis

w

pD.), Treshwater drum, anc other species. Resul:s

are susmitied To the NRC in quarter

h
H
H

¥y impingement reports and in the annual

cperating reports, These procedures for sampling and reporting of fish

imzingement szre instituied in Septemter 1976 ‘coincident with the start-us
of Uniz 3 and have remained unchangec for three-unit 2iant cperation up o

the cresent time; therefore, over three consecutive 12-month periods of fish

impingement data, collected during "full” 3-uni: olant operaticn and with the

¢ orgcedures, are now availab
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ZTIZussion in this rev 8w, hne Ihrs2 L-month 2ericds wiil LSe defiped as

0 iows

Study Year 1 - September 1976 through August 1977

Study Year 2 - September 1977 through August 1978

Study Year 3 - September 1878 through August 1979
cnoTreir Section 316{b; reoort submitted in 1978, TVYA has compared impingement
lentng "Stucy Year 1" {i.e., Sectember 1978 throuch August 1977) with impingement
tzizrvec Tor Two eariiar gericds ng Tirst sericd with Unit 1 and starit-us
inlofattial cteration of Unit 2 oand the second zeriod wish reducad Flow during
slant outage Tollowing the Tire which cccurved in March 1873 e give no
Tuotnaroconsiceration dn This review T the Two 2arliaer merisds of ciant

e



RESULTS

tucy Year 1: September 1976 - August 1977 -

ter surmary of impingement for the period September 1976 through August

A zzdy
as ceen presented by TVA in their Section 316(b) demonsiration report
s I3 {7V, 1978). As shown in Tabla 1, the summary provides scme informaticon
dhiéh i3 not required by the E7S program in that both estimated numbers and

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

an sstimation of numbers’ impinged for seven taxonomic groups differentiated by

3
b
07
1))
-
in
b,
B
jo)
-
>3
[fel
V]
Q
o]
3
(14
fu
Q
Q
-h
ct
o
[(+]
—te
o |
ot
[21}
~
[4+]
wn
(]
-3
[¢)
(D
pm }
Twn
—te
s 3
Q
O
1)
-3
fo}]
+
—t
(@]
B |
@]
=3
«t
=
1]
Q.
U
(o
(o}
~+

in Table 2, we have summarized impingement for this same period using data
renortad in quarterly reports to the NRC. The change in format facilitates
T30n wWith subsequent data from Study Years 2 and 3 which were only

e in the quarterly reports., Some slight differences may be noted in

[te]

cemcaring impincement totals as given in Tabl

1]
—

and Table 2 even though the
or the same study period. The differencas result from TVA's use of
54 sampling days in their calculations whereas only 52 sampling days were

rescriad in the quarterly resorts and used in our calculations.

Suring Study Year 1, an estimated 6.7 millicn fish representing 61 species

¢72, p. 14) were impinged. OF the total, 6.1 million (91%) were shac

zrz nerring {Clupeids) and 0.2 million /3.5%) were freshwater drum. The

£ miliion impinged fish primarily consistad of bluegill, veilow

)

remeining

5&ss, green sunfish, redear sunfish and channel catfish., Pump

, wWniz

o
W
n
m

(@)
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cperation for the sampling days averaged 7.2 pumps of the ¢ pumps available

tepproximately 80% capacity).
2 menthly estimates e 2} show the major impingement of Clupeids occurring
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For "Study Year 1", 66% of the total estimated impingement of all taxa occurred
dgring the three months, September through November; the clupeids (mostly
threadfin shad) made up 99% of the total for these three montés. March
impingement added 16% to the 12-month total of which 84% were clupeids. Monthly
imzingement leveis wers lowest in May through August; impingement during thess
four months made up oniy 2.6% of the 12-montn total. During this time of
.lcw. impingement, "Other" taxa constituted a greatar 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-menth
impincement is snown in the last row of Table 2 and? z1s0, is compared witn
values for the two subseguent 12fmonth study periods in Table 3, Observed

difierences in the relative contributions are discussed later in this recort.

Study Year 2: September 1277 - August 1978

Imoingement for "Study Year 2" has been estimated from TVA's guarterly
impingement reports to the HRC (Table 3). An estimated 4.2 millicn fish were
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.
2ump operation for the days of sampling averaged 7.4 pumps of the 9 pumps

e {~ 82% capacity;.

igure 1) show the major p=ak “or
chupeids 0 have sccurred in December, with relatively hign monthiy values

szarting in October 1877 and continuing through March 1978.

Saa, demmd Y Ry R A ot A L T ey - o ey 3 ~,
-22K mkingeament Of cattisn cccurred in Aprii with a secgongary ,JEck N AUGU

tn

Impincement for the three months, March through May, made up 5C0% of the 12-month



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

peaks for catfish occurred one month later.

‘

Impincement of basses during "Study Year 2" was at such low levels *hat monthly

y meaningless. Highest impingement during "Study Year 2"

acceared o shift zbout Twe mORTNS tater Ihan That observed fn "Study Year 17,
tstimated impingement ¢T cragoies during "Study Year 2" was grezter by nearly

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

w220 TnE TwWG STUGY Years

~ - : )

suntisn imocingement gecreased Ty zzout 0% Tror

"Study Year 1" to "Study Year 2". Peak monthly impingement 5f sunfish cccurred

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

um impingement continued 2% zbout the same jevel fhrough "Stugdy
Yezr 2" znd was broadly sprzad sver zll months 23 chsarved for the "Siudy Year 1M,

nree Zistinct peaks, ¢f nearly =squai magnitude, occurrad in Jecember 1677
March 1973, and May 1S78: impincement for fhese three months made up about 530%

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

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

ot

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

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

o R R |
n -8

(¢ 1]

estimated numbers and the relative contribution of shad to the total

howed a marked decline. The decline can be attributed t2'a reduced standing

N

stock of threadfin shad as indicated by TVA's cove rotencne survey data (which

ara discussed later).

Stucy Year 3: September 1978 - Aucust 1979

Impingement for the 12-month period, September 1978 - August 1979, has been
estiméted from TVA's quarterly impingement reports to the NRC (Table 4). An
sstvimated 2.8 million fish were impinged during this period with clupeids making
4z abeut 2.1 million (77%). Of the total, freshwater drum made up about 0.2
miilion {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%).
Pump operation for the days of sampling averaged 7.6 pumps of the S pumps

available (v 84% capacity).

“cnthly estimates of impingement (Table 4 and Figure 1) show the maior neak for
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ent of clupeids to have occurred in March with relatively high impingement

ues spread over the d-menth period January through April 1979, Compared o

ct

"z previcus two 1Z-meonth pericds, the peak impingement of clupsids in March was

(W]

acout three months and six months later than that cobserved in "Study Year 2"
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rc "Study Year 1", res; Tctal esti
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iated numbers of clupeids imoinged

L5

ziring "Study Year 3

were zbout one million less than during the second period

0

rd about four million iess than during the first period. This reduction in
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imcincement may be attributed to the continued low standing stock of threadfin
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contributi
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v devel occurred in
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13N

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

‘ngement of catfish during this third period pezked in January as ccmpared

during the first scericd and the April peak during the second

ion of catfish %o the toifal 12-menth impingement

the three study years but made up less than 1% of the tetal.

Tower than for the two previcus periocds; oniy 161 bass

to have been impinged over the 12-month period.

. The relative

12-month impingement {(of all species)

of suntisn and freshwetesr drum o oizl oimpingement
27ss {1i%a crapoie), nighast o7 the thres "study
imDinceTerT was 3IDCuT I iimes greatir Than guring
than curing "Study Yesar 3", The pezk monthly

ng This Third periog sccurrad i1 Januadry 4ith a

moingement 7 suntisn Tor thesz Two menths

total for sunfish during Stugy 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 monthly levels

(%24

cre

[&Y]

d over seven months, December 1878 through June 1979 and lower levels

(8%
o

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

s |
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ers

O
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(B

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

.otserved in "Study Year 1",

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

of "Cther Species".

in March 1979 (38% of the 12-month tctal). Over the four months, January
througn April, impingement made up 9C% of the 12-month total. Total

impingement continued downward in this third peried, 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

she impingement patierns For clupeids,

“n2 rejative centribution of clupeids {z%t 77%) to the
y identical to that in "Study Year 2

contributions of catfishes, crappies, sunfishes, and freshwater drum were

4
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the three study years while the ceoniribution of basse

ngstT 0

27 tne three study years,
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intake pump usage) and Tish impingement (total of all species) for three
“2-month periods {TVA 1878, p. 3S). In our current review, we Tound 2 necitive

or the three 12-month periods analyzed by TYA, it may be noted in Table 6 *hat

there were large differences {i.e., 90 and 200%) in pump usage rate between

e
v
wn
m
N
wr
0
3
t
4
(&Y
—_—
—
N
()
O
3
[
pors
fu
oo
ct
X
—.
ot
s
.
—
-y
-k
(D
3
{D
o
O
[1})
(%]
182
[
of
3
(14
D
3
<
1Y)
o]
~
wn
O
“t
Q
3
)
<
[N
ct
Q
(92}
PR

.. S . fy, .
ng-cf-the-year {y-o-y)

4
o}
i
3

Vol
[¢Y)
@]
ol
o]
(9%
[sY)
3
(e
W
«

H
<
[®]
C.

in snad., Large rsduciions in threadfd
Througn contemporanecus studiss on cther southern U.S. reservoirs ‘Logan and
Masnik, 1979, and Mclean et al., 198Q0)., The reducticns are atiributed <3 cold

stress during the severe winters of 1976-77, 1877-78, and 1878-7¢, In the latter

-~ -} - 5 LA -y - - dny < Bl a1 T e < . -
3Tudy, The zuthors conciude that naturzl cold kilis of threadfin and ¥y-0-y Cizzard
R, —~—- ' . PR | ~ o~ [P ol = — < —~—~ - -~ A e e o~ ~Z - - - -
2T2C TasK any 2C0isgicE: 2TvTecTs o Cincegment and Indt m0sSt &7 The snad, rad
-~ o ~ N PR B} - - PR, s - -
LT2L mOT Szan ITDINged, wou |t have Zue I3 g sTress,
TOINe 2ST TW0 TOLUmMNS O TEDi2 5, a2 NaYe 2resSSniac 3@%a 2n the standing s-tock
. - s . 5 ~2pm i oma A z oA TATA ramA .
IZUnCENnce 0T y-0-y InC gizIara snad  Tor the vears 1574-7%73, hese
« LRI P T - T A - N - L} 5 TUusAl PO Sa I T~ .\
'Ce Thatl tne Thirg LI-menin seriic considarec in TVA's analysis [TVA 1379
; - ~ = . < s Ny ke, Yma T -
1S tne same pericd cevined as "Stucdy Year 1" fa our current review,



-11-

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

Tre vear, the y-0-y 0f shad {and other species; have attained a size whicn makes

-

()

tnzm susceptible to being impinged on intake screens (rather than entrained and

-~
-

rried through the cooling system). Thus, it is convenient %o select a "siudy

fu

vear" for impincement analysis to cover the 12 months from September througn
usust ¢f the next year. This is particuiarly appropriate if the assessment

5T impacts due to impingement is based on calculating the Traction of the
reservoir population (as estimated from the annual cove rotenone data) removed
oy imhingement. TVA has used this analyﬁical approach in their assessment

/TVA 1978). However, it shouid be noted that each of the Tirst two 12-month
serizds, which TVA analyzed, ran from iate 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-y.of the 1973 year class and 1974 year class, respectively, In
TVA's analvsis, these losses were included in the calculations of fractional
lcssas of the standing stocks for 1974 and 1975, respectively. For these first

w2 ceriods, it appears thet TVA has sverestimated the fractiens of shad y-¢-y

szzncing stock removed by impingement (i,e., coverestimated the potential impact).
Ss=zntial impacts of impingement on the standing stocks of other species may be

svarastimzted or uncderasiimated depending on whether the standing sisck concentra-

=is5ns tetween the years 1973 through 1975 were decreasing or increasing,
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through August 1977,
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1S MUCH MCre getas ied than weas

the third 12-month impingement period analyzed by TVA extends from September 1976
Impingement for this period has been compared appropriately

{ir. cur view) with the 1576 cove rctencne data. As previously noted, this neriod
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‘njack herring, and yellow bass., Intermediate values (between 1% and 10%)
«#c~e racorded for four species: green sunfish, white bass, spotted sucker and
sz.ger. Potential impacts on these nins species are addressed, below, and s
<r= esxtent possible, we compzre these results with the impingement levels and

zznding stock estimates for the subsequent two "study years", As noted in

4hite crappie - TVA has indicated that iow abundance of y-o-y white crappie in
76 cove samples resulted in the hich relative impingement (62% of stan'ﬁné
stack), and that white crappie were probably greatly underestimated by the cove
sampling. For the subsequent two "study years", the impingement levels of
crappie were greater by factors of 20X zand 15X, respectively. Relative to

=nz 1677 and 1978 standing stock estimatas, impingement of crappies {primarily

\ i

A%tz crappie) was 266% in “Study Year 2" and 31% in "Study Year 3", The vaiue
57 238% would suggest that the white crappie population should have bdeen
iezimated in "Study Year 2". However, both the 1978 cove data and the impinge-
=ent level in "Study Year 3" indicate a healthy population of white crappie.

s shown in Table 8, the 1978 year class of white crappie was 38X greater than

<~z (€76 vear class, based on cove daisz.

h
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ses not allow for compariscn of indivicual species of catfish.
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@s & species group, impingement levels were less in study years 2 and 3 than
recorded in study year 1. The mean standing stocks of y=0-y channel catfish

v

have increased over the three study years {2.% ser hectare in 1976, 15.2 in

h I otrind - ~ ~ . bl irda — - ) - - VAL A - e -

1570, and 22,6 in 1978, From these resulis, we concur in TVA's opinion that
- -~ - L Apa ~— -l - o~ - A A ~ - . -~ < o~ = -

wne dTngemant oY Channe!l Cattisn CEnnct Se assessed on thae bases of stending

PR A m2e A= * . A £, ~ A~

$TICxs as calcuiated from cove rotencne data.

Freshwater drum - TYA has indicated that impingement of freshwater drum appezrs

t0 be z function of reservoir abundance. OGur review of the impingement and
stancing stock data for the fnree study vears suDDoris This conclusicn {Tadle s,

Imcingement jevels wers

fu
hou )
.

ess ra2iative o the standing stocks in the second

third study years.

Skipjack herring - TVA has indicated zhat since this species ‘s pelacic and

ingement and ts.3dundancs
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Imcirgement of the four species with intermediate values recorded in Table 7
(i.2., green sunfish, white bass, spotted sucker and sauger) were included

‘n +he category of "other species" by the ETS requirements rather than by

Q

[

ual soecies. Therefore, comparisons of impingement between study years

2. TVA concluded that :the increase in standing stocks of greern

- rore trnan 4X the 1977 level (Table 10}, thus providing further support to

w
(2]

ssessment. The 1978 standing stocks of white bass, spotted sucker
z.gsr 2:zch deciined between 1977 znd 1978 (Table 10).  We can provide

n0 Tur<ner assessments of potential impacts on these species because of the

irizations of the ETS-required reporting method.

SUMMIRY AND CONCLUSIONS

U= rzvizw o7 the Browns Ferry data for the 36-month period, September 1972
Ihrsugh August 1979, indicates that fish impingement has declined even though
hne ‘ntake pumping rate has remained essentially constant over the same period.
Total impingament {all species combined) for the three successive 12-month

s" within the 36-month period was 6.7 million, 4.2 million and
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ne average number of intake pumps in operation on sampling

1

*he corrasponding "study year” was 7.2, 7.4, and 7.6 pumps of the

:oo.mos ozvzitabte for full Z-unit pliant operaticn.
“~z zzziine in total impingement orimariiy refiecis the deciine in impingement



S .

ern of

udy years”.

-y

v

ar patt

t

5

hree successive s
mi

"

e "basses" showed a si

11ion for the

i

il1ion and 2.1 m

m

millicn, 3.2

'

-ne othe

levels were

-
L

Impingemen

S

ingement ove

i

:.:
[
%]
as
N

P

[

(%]

w
.1

from
ified

ende
<

XT

=)

been quan

=
=
=

losses hav

+-
-

!

geme

mpin

+

ime,

sresent
‘ous lave?

the
ari

[

-
for v

D

2-month

- —

.nree

O
[P

(e}
(8]

fish spe

-

aya |

pingement by indiv

We have

on.

"
-
i

[

overed by our surmary review. ]

40

V3]
a

Q)
QO
(B8
[va)

)
[18}

(3]

n
4
18]
1)

h

(%3]

s
a
0
1
"

w

ay

u

1

)
)

N7
)
(8]
[
743

N

©v
:._
4
(4]
18]
(18]
)
o
I

"
o



-17-

comparisons were possible, we found the results to be sup:urtive of TVA's
assessments of low impact potential due to impingement. Based on our review,

we conclude that the objective of the impingement monitoring study has been

o)

chieved and that termination of the study is justified on the basis of low

:

impect potential due to impingement.
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Table 1. Estimatec impingement of all fish species at Browns Ferry Nuclear Plani
during l12-month period, Septemper 1376 - August 1977

Total ‘ Total -
Est. Number wt. (kg) Total Total
Impinged in Impinged in Est. No. Est. Wt. (kg)

Taxa 24 samples 24 sampies Impinged mpinged
Shag & Herring:

Skigjack Herring 18,346 17138 110,387 i,158.23
Gizzard shaa 200,305 4,225.89 1,353,513 28,831.30
Threadfin shad 885,789 2,189.22 4,535,250 14,797.39
Catfisn:

3lue catfish 379 33.79 2,562 228.30
3lack byllhead 88 1.80 s¢5 *12.15
Yeilow Suilthead A 3.38 ’ 7 2.2E
3rown builhead 283 15.01 1,778 198.18
Channel catfisn 3,837 178.22 24,719 1,184.36
Fiathead catfish 328 .91 2,217 37.01
Bass: .

Smatlimouth 23ss 47 2.80 318 18.93
Spotted dass3 S0 .23 338 10.36
Largemoutn 3Sass 282 i7.42 1,771 117.7%
Crzpoie:

white crappie 1,003 23.04 5,780 185,78
81ack crappie %6 4.53 581 31.59
Sunfisn:

Green suntish 2,301 4Q.54 39,21 274.05
warmouth 28 1.286 382 8.51
Jrangespotizd sunfisp z 2.83 14 0.20
3luegill sunfish 12,872 293,79 © 34,377 1,831.13
_ongear sunfisn 1,374 13,38 5,287 72.18
iegear sunvisn 4 ,C87 134,33 27.32% 1.248.35
Soottea sunfisn < 2.24 7 3.23
Segsnwatar orums 31,828 1,322.38 215,783 3,338.21




Tapie I {continued)

Totail Total
Zst. Number CWL. {kg) Total Total
Impinged in Impingec in Sst. No. Ist. wt. (kg)
éxa 54 :amples 24 sampies Imoinged imoinged

lhestnut lamsray 2 .50 31 +.22
®zgalafien 2 .k 3 1L
Spctteg zar I8 10,33 poac 73,38
.3ngnosa gar z 7.28 ’ 7 5.7
Shortncse gar 2 <.54 T4 33.:8
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Table 1 (continued)

Total Total
Zst. Number - Wt. (kg) Total Total

impinged in Impinged in Ist. No. Est. Wt. {kg)
Taxa : 54 samples 34 samoles impinged Impingea
Qther Species: (continued)
Silver reghorse : - 5.9 pedd 40.15
Shorthead rechorse i 3.80 7 1.04
3lack reghorse 4 2.1 37 427
Gelden redhorse pt} 8.22 To128 £8.335
2lack sootted topminnow 1 <0.491 7 0.01
Srook silverside 3 <0.01 20 0.02
White pass 7,498 131.:¢9 50,5881 386.71
Yeliow Bass 2,313 224,38 £7,088 L.282.2%
Striped sass 30 2.25 203 18.25
Rock bass 2 0.04 14 0.39
Logperch 258 1.70 1,730 11,19
Dusky darter 7 0.33 47 9.22
River darter 4 3.02 27 0.12
Sauger 373 32.74 2,335 ° 3856.48
Waileve 3 2.45 22 16.33

387,310 9,390.38 5,573,488 53,485, 19



Fable

Avg. No. ol

Month
Sept. 1976
Oct. 19706
Nov. 1976
Dec. 1976
Jan. 1977
beb. 197/
Mar. 197/

Sar. 1977
May L1977
June 1977
July 1977

Aug., 1977

12-Month

Tolal

Pumps on

Sample Days

6.4
6,25
6.2
1.6/

6.8

8.2Y

6,75

% by Species

Group

XAvg. pumps in ooperation on sampled days

2 Wrowns Ferry Nuclear Plant - Impingemenl Summary for 12-month period,
Seplember 1976 - August 1977

[sLimnted Monthly Impindément (Numbers 6} f};ﬂsm' % of
R R e B 12-month
Shad Catfish Bass Crappies  Sunfish Drum Other All Species Total
1,627,566 1,296 192 24 162 6,222 6,534 1,642,596 24.5
I,365,519 1,062 62 31 604 5,216 4,185 1,376,679 20.6
1,476,210 912 24 162 798 24,708 5,118 1,507,932 22.5
166,770 775 10 320 475 15,490 4,536 188,376 2.8
304,327 949 16/ 360 6,392 8,265 13,516 333,976 5.0
137,235 3,556 112 497 17,004 15,533 8,183 182,210 "7
884,848 17,972 899 1,782 H4,475 66,162 27,923 1,054,061 '15.7
88,538 4,890 /35 1,020 70,410 47,872 19,852 233,317 3.5
1,736 713 0 25 1,531 11,935 2,480 18,420 . 0.3
3,285 428 ) 622 1,718 10,988 23,265 40,381 0.6
25,188 1,256 225 2,402 8,517 17,716 32,023 87,327 1.3
10,410 701 5H0 781 1,283 4,129 12,214 29,568 0.4
6,091,632 34,510 2,501 8,026 164 ,04%9 234,236 159,829 6,694,843
91.0 0.5 0.04 0.1 2.4 3.5 2.4

[Maximum = 9 pumps (3 pumps per unit)]



Avg. No. of

labile 3.

September 1977 - August 1978

Browns Terry Nuclear Plant - Impingement Summary for 12-month period,

Estimated Monthly Impingement (Numbers of Fish)

o

RN

% of
Pumps on 12-month

Month Sample Days Shad Catfish Bass Crappies  Sunfish Drum -, Other A1l Species Total
Sept. 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 78 52,848 11,556 25,914 70,230 520,398  12.5
Dec. 1977  7.75 974,400 333 a6 45,190 23,490 53,498 47,476 1,144,433 27.5
Jan. 1978 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 17,492 537,223 12.9
Apr. 1978 6.0 45,300 2,528 0 938 210 18,630 6,158 73,764 1.8
May 1978 6.4 2,238 1,023 12 1,655 887 49,774 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
Aug. 1978 7.5 51,607 2,240 93 3,441 1,457 11,858 37,386 108,082 2.6
1a-tonth 74" 3,187,260 11,243 537 151,790 52,262 289,100 437,019 4,165,211
A by Specics 76.5 0.3 0.1 3.6 1.2 6.9 11.4

Group

XAvg. pumps 0 operalion on sampied days
[Maximum = 9 pumps (3 pumps per unit)]




Fable 4 Browns Ferry Nuclear Plant - Impingement Summary for 12-month period,
Sepltember 1978 - August 1979

Avy. No. ol ‘ ldllmulvd Month]y Implnqnmcnt (Numhvts ol 'lﬁh) % of
Pamps on e e e et 12-month

Month Sample Days Shad Catfish de, Lrapp]e )nntlsh Dxum Othv A1l Species Total
Sept. 19/8 /.79 10,118 1,005 8 622 218 3,510 4,192 19,673 0.7
Oct. 19/8 6.2 27,664 1,668 19 961 211 3,404 11,327 45,254 1.6
Nov. 19/8 /.0 54,660 1,132 0 2,212 300 4,110 5,310 67,724 2.4
Dec. 19/8 6./Y 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
beb, 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 36,391 17,822 37,684 1,041,111 37.5
Apr. 1979 8. 0rA 103,650 802 0 6,345 6,450 60,045 7,792 - 485,084 17.5
May 1979 . /HAx 3,528 676 6 657 1,221 9,343 608 16,039 0.6
June 1979 7.5 1,988 180 1% 255 L, 050 10,920 1,050 15,458 0.6
July 1979 g, (R 7,601 211 6 192 682 1,166 2,951 15,809 0.6
Aug. 1979 8.0 1,702 519 16 140 604 1,488 512 . 14,981 0.5
12-Honth /6 2,138,981 24,243 161 128,097 99,778 236,328 149,431 2,777,019

fTotal

Coivayr 16
A f;}f(l;’l::‘ Cres 77.0 0.9 <01 4.6 3.6 8.5 5.4

CAAvg. pumps inooperation on sampled days
[Maximum = 9 pumps (3 pumps per unit))
*Tncomplete Data Reported (Preliminary value)



Table 5 Sumwary of Browns Ferry Nuclear Mlant Tmpingement by Species Group and Study Year

Study Year*

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

Shad & Herring 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)
(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) : :

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 tmpingement “study years" are defincd as follows:

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 [st., Threadfin Shad Gizzard Shad

3/27774-3/21775 4.6 5.26 - 2,445 873
3/27/75-3/26/76 2.4 2.69 . - 1,565 9
9/1/76-8/31/77 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) Demons tration Repbrt to EPA and from our current
veview of Quarterly Impingement Monitoring Reports to NRC,

(2) Standing stocks estimates are as reported by TVA based on cove rotenone surveys conducted in late-

Auqust to carly-September, each year. The five entries are for young-of-the-year threadfin and
gizzard shad for the five years 1974 through 1978.



Table 7, Comparison of impingement over the period, September 1976 through
August 1977, with 1976 standing stock estimates for selected species,

~ra ~=a
- 3 1 ~
e.9 sva LU/S

{0

, fable 8, p. 33.

Mean standing Percent of St:m'u“.ng.J
Total No. stock (No/ha) Stock Numbers
Species Impinged Yor Totald Yoyl Total?
Skipiack herring 110,487 30.67 75.52 13.33 5.39
Gizzard shad 1,353,913 6,830.07 12,521.83 0.73 . 0.40
threadfin shad 4,635,259 26,024.10 26,028.07 G.65 0.66
Mocneve . 656 NC& NCa 3 3
Silver chub 7,337 96.43 96.43 0.29 0.29
Golcen shiner 5,522 39.80  39.80 . 0.51 0.51
.Ezerald shiner 8,003 63.82 63.82 0.46 -~ C.46
'Bullhead minnow 1,230 436.22 436.22 0.01 0.01
Smallzouth buffalo 845 Nc“ 38.66 2 0.08
Speoted sucker 7,395 12.16 152,46 . 2.23 0,18
3lue caziish 2,562 ne” - 0.26 2 36.29
Black bullhead 595 nc® ne E 3
Brown bullhead 1,778 nc* N E 3
Channel catiish 24,719 2.89 67.40 31.50 1.35
Flathead catfish 2,217 13.37 19.20 0.61 0.43
Wnize bass 50,681 30,16 33.56 6.19 5.56
Yellcw bass 67,005 19.08 21.06 12.93 11,72
Green sunfish 39,210 14.79 41,33 8.76 3.49
Bluegill 84,977 6,607.19  8,894.00 0.05 0.04
Longear sunfish 9,287 1,995.37  3,238.69 0.02 0.01
Redear sunfish 27,625 227.1 493,92 0.45 0.21
Largenouth bass 1,771 50.56 277.36 0.13 0.02
Wnize crappie 6,780 0.40 2.68 62.42 9.32
3lack crappie 581 NC NCA - -
Logperch 1,730 213.58 215.58 0.03 G.03
Sauger 2,535 7.20 72.12 1.30 .42
freshvazer drum 215,783 52.41 239.52 15.16 3.32
1. Refers zo voung-of-year fish.
2. PRzfars zo all ages coliected in surmer cowe samples.
3. Zased on a reservoir surface avea of 27,:50 ha,
4. kot ceilectzed on cove rotenone samples.
5. Calculation not possible.
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Tatle 8. Comparison of crappie impincement over three "study years" with
standing suock estimates of white crappie (Brcwn's Ferry Nuclear
Plant/Uheeler Reservoir!
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Table 9, Comparison of freshwater drum impingement over three study years
with standing stock estimates (Browns Ferry/Wheeler Reserveir).

l | Mean Standing Percent of Standing
!Stucy Cove Rotencne| No. of Drum Stock (No/hectare) Stock Numbers
{ Yezr . Sampling Yeari Impbinged YQY jotal YOY i Jotal
S A 1676 215,783 5.4 239.5 15,18 i 3,32
i . ]
o2 1977 289,100 . 199.7 348.1 5.3 i 3.0
! ; . - |
P33 1978 236,328 i74.6 341.3 5.0 } 2.6

Tazle 10, Standing crop estimates for fTour selectad species, Wheeler Reserveir,

1976-1978.

i Cove Rotenone

Mean Standina Stock {Number per Hectare)

; Sampling Green Sunfish White Bass Spotted Sucker Sauger ‘
: Year i YQY Total YOY : Totai | YOY Total YOY - Total !
- : | i i i !
_ 1678 Z 4.8 1.3 30.2 i 3.6 | 12,2 152.5 % 7. i 72.1

§ 1877 § 72.6 126.3 63.3 | 66,4 15.8 168.3 i 55.4 i 60.0 i
E 1678 }316.0 391.2 11.2 13.7 5.9 e0.¢9 i 3. i 11.8 ;
E ‘ ) L ; {
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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 Nﬁc1ear 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 Speéifications
(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

81013’0 o) sa
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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. All 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

el A

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



