The production cost savings realized by bri- ;ing the Watts Bar units on-line derive from the
fact that these units are relatively efficient low cost units which woul d serve the base 'nee.
Only Browns Ferry Units 1and 2, and approximately 5,.182 MVof hydro capacity (1.300 M i.
pumped storage) would have lower operating costs than the Watts Bar units. 2~ Without vat's bar,
a less efficient anO iiore costly mix of generating capacity would have to be relied on to meet
the TVA's service area needs. This more expensive mode of generating electricity without Watts
Rar isreflected i nthe analysis presess.ed above and inTable 9.1.

9.3.2 Energy Demand

Although savings insystem production costs are a sufficient basis to justify the operation of
Watts Bar inthe absence of any countervailing inpacts, the plant will also be required to neet
the expected load growth and provide for an adequate level of systemreliability.

Table 9.? shows the TVA's most recent forecasts of energy and peak demand from 1980 to 1983.
fnergy requirements and TVA peak load are projected to grow at average annual compound

r tes of 6.0 and 55%. re;pectively, through the -orin' 076-1983 (compounded from a 1976
total system energy of 113,641 million kWh and peak |nao of 20,381 M. 3 In its forecasts.
the TVA has considered, among other things, the likely effects which energy conservation
and sibstitution of alternate energy sources and forms wil!l have on forecasts of energy
and peak system demand. Some of th' specific phenomena and efforts analyzed by the TVA
are as follows: price cons -vation; nonprice conservation effects due to insulatioi.
programs and appliance energy efficiency targets; effects of more stringent environnental
requl ations; effects of a decreasing availability of natural gas; and the effects of a
direct substitjtinn of ele.tricity for other fossil fuels.)

Table 9. ~also shows the annual dependable system capacity (Watts Bar included) and correspond
inm reserve margins projected to be on-line at the time of the TVA system peak load. Reserve
margin%. with the Watts Bar units operating are slightly above or within the FPC s ninimum
reliability range of 15 to 25 percent throucr 1983. Wthout the Watts Bar units, reserve
rr.irgins woi.ld fall to unacceptably low levels by 1983 as shown in Table 9.2. Therefore.

I'he Watts' Bar Nuclear Plant isrequired to meet drnand as well as to assure an adequate

and low cost spply of electrical ener-gy for the TVA service area ,eeds.



TABLE 9.1

COMPARISON 'yF 1981 SYSTEM PRODUCTIIJN CC.-.S WITH AND WITHOUT WATTS BAR NUCLEAR PLANTa

With Watts Bar Without hatts Bar
ASSUM NG ZERO LOAD GROWTH
Total energy production, nillions of kWhb 114,415 114. 415
Estimted system production costs$
MIliocs of dollars 780 925
MIlls per kw 6.82 8.08
1981 production cost savings with Watts Bahr $145 nmillion

a.
b.

c.

9. 26 mi | | s/ kWh)

Suppl ement 2 to Watts Bar Nuclear Plant Envlromental Information, unless indicated otherw se.
Phi pps Bend Nuclear Plant, Units 1 and 2, ER Revisor. 5, STN 50-553, 50-554.

Includes fuel, operation and maintenance expenses.



TABLE 9.2

Forecasted Energy, Peak Demand, Capacity, and Reserve Mrgns
For the TVA System, 1980-1983

Reserve .iriln %

I nt er change Peak Loada Dependable With Without
~ Energy Peak Load Agreement Responsi bility Capaci ty Watts ~ Watts
Year (mllions of kMh) (M) Bar Bar
1986 148,860 25, 350 1580 23,770 31,044° 30. 6 25.6
1981 154.950 26, 650 1100 25,550 33 .,434cC 30.8 216
1962 162.390 28. 100 1100 27,000 34,647 28.3 19.6
1983 170.480 29,650 1100 28, 550 34,647 21.3 13.1

SPeaks occur | nwinter nonths, €.g., 1980 peak occurs inthe wi nter of 1979-80.
bincludes Wtts Bar Unit 1 (1177 HW scheduled for June 1979.
cincludes Watts Bar Unit 2 (1177 MMg scheduled for March 1980.

SOURCE: U.S. Nuclear R ulato% Comission, Final Enviromntal Statement Related to Construction of
Yel | ow Creek Nuclear Plant, Units 1 and 2, Novenber 1977.
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10. BENEFI T- COST ANALYSIS

10.1 RESUME

The following sections slumarize the economic, environmental, and social benefits and costs

associated with the operation of Watts Bar Units 1 and 2. Table 10.1 sumarizes all benefits
and costs of plant operation. Reduced generating costs are presnted for the no load growth
situation. The enviromental costs are calculated for an assuned worst case situation.

10.2 BENEFITS
10.2.1 Primary Benefits

The direct benefits of the plant include the approximately 12 to 14 billion kW of electrical
power the plant will produce on an annual basis (assuming a plant capacity factor of between
60% and 70%, the increase insystemreliability brought about by the addition of 2354 MVef
generating .ipacity to the TVA system and the savi ng at anininum of S145nillion i nannual
production costs in 1981 and subsequeast years.

10.2.2 Other Benefits

This enuneration isfor infornational purposes. Qperation of the Vatts Bar Plant will require
200 full time operatcrs. The projected annual payrol I for 1980 i s$4,200,000. During opera
tion, TVA projects expenditures of approximately $100, 000 per year on purchases inthe |ocal
area.

The TVA annual average in-lieu-of-tax payments over the estimated life of the plant ispre

sently estimated to be $7,000,000. O that, approximately $4, 200,000 i s expected to be allocated
to the State of Tennessee; the remaining portion bei ng allocated to six other states. In
addition to payments made by the TVA Lhe local distributors of TVA powtr are estimated to

make average annual tax and tax equival ent paynents of $4,900,000. These nonies wll be
allocated to State and local units of governnent.

10.3 r [IETAL COSTS

No significant socio-economc costs are expected from either station operation or station
personnol and their families living in the area.

10.4 ECONOM C COSTS

The capital cost for the conpletion of Watts Bar Units 1and 2 i spresently estimated to be
SC6 million.  Flel costs for the first full year of operation of Unit | are estimated to be
$28 nmillion or 3.8 nills/kW; Unit 2 fuel costs are estimated to be $30 million or 3.9 mills/kWh
for the first year of operation. Total present value fuel costs for the Watts Bar Plant are
approxi mately 790 nillion. The annualized cost over 30 years would be approximately $84
mllion.  Deconmissioning costs for the conplete rc-toration of the site are estimated to be
$59 nillion (1975 dollars).

10.5 ENVI RONMVENTAL COSTS

The environmental cost of land use, water use and biol ogical effects previously eval uated have
not increased or otherwise adversely changed. The applicant has revised the transmission |ine
route for the Watts Bar-Volunteer 500 L) [ine, resulting ina reduction of required acreage
for rights-of-way of 1,157 acres.. Also, the applicant has redesigned and relocated th, dis
charge structure for the cooling tower blowdown, to |essen any inpact on the Chi ckamauga
Reservoir.



Primary act and .opulation
or resource "ected

Ener gy
Capacity
Reduced generating costs (1981)

(assuming no load growth)

1 Taxes
1.1 TVA
1.2 Local Distributors

2. Employent:

2.1 New Jobs, annual operation
2.2 New Income, annual operation

Operating:
Fuel
Operation & Maintenance

Decnlssioning

TABLE 10.1
BENEFI T- COST SUMARY

Unit
measure

Direct Benefits
Kwhiyr x 10

Kw x 103

Slyear

Indirect Benefits*
$lyear

Slyear

nuner

Slyear (1980)
Economic Costs
annual Slyear

annual Slyear

S (1975)

Magnitude of Impact

14,000
2354

145,000,000

7.000,000
4,900,000

200
4.200,000

58,000.000
13.000.000
71.000,000

59,000,000

L~Lr



Primary impact and population
or resource affected

i. Impact on water
1.1 Consunption

1.2 Heat discharge to natural water body

121

Cool ing capacity of water body

1.2.2 Aquatic biota

1.2.3

1.3 Chem cal

131
1.3.2
133
134

Mgratory fish

di scharge to natural water body

Peopl e

Agquatic Biota
Mater quality
Chemical discharge

1.4 Radionuclide contanmination -* natural
surface water body (311 excepL tritium)

TABLE 10.1 (Continued)

BENEFI T- COST SUI MARY

Unit
measure

Envi ronnent al

r3/year

BTU/hr

Kilograms/year

G /yr/reactor
tritium

Cost s

Magnitude of Impact

45,000.000

2.9 x 108 (maxv'm)
Insignificant
I nsi gni ficant

Not discernible
Not discernible
Not discernible
780, 000

0.22
520



Primary mpact and J)opulation Unit
or rescurct affecte m

TABLE 10.1 (Continued)
RENEFIT-COST SUIMRY

1.5 Chmical contamination of groundwater

1.6

1.7

1.8

1.5.1 People
1.5.2 Vints

Radionuclide contamination of groundwater

1.6.1 Pteple
1.6.2 Plants and animals

Rai si ng/ | owering of groundwater |evels

1.7.1 People
1.7.2 Plants

Effects on natural water body of intake
structure and condenser cooling systens

1.8.1 Primary producers and consuners
1.8.2 Fisheries

Nagritude of Impact

NMVb di scerni bl e
Not discernible

Not discernible
Not discernible

Not discernible
Not discernible

Negl i gi bl e
I nsignificant



TABLE 10.1 (Continued)
BENEFIT-COST SUIMMRY

Primary impact and population Unit
or resource affected measure

1.9 Natural water drainage

‘9.1 Flood control
1.9.2 Erosion control

2. Impact on air
2.1 Chemical disrharge to ambient air

21" Air quality, chemical

? 11 CQ Ib/yr
2.1.1.2 502 Ib/yr
2.1.1.3 N@ Iblyr
2.1.1.4 Particulates Ib/yr
2.1.1.5 Other Ib/yr

2.1.2 Air quality, odor
2.2 Radionuclides discharged to ambient air.

2.2.1 Noble gases Cl/yrireactor

Mognitide of I npact

No damage

I nsi gni fi cant

None
None
None
None
None

7020

None

GI

0t



PrlaNry ftpct and population
or resource affected

2.3

2.4

2.2.2 Radioodines
7.2.3 Particulates
2.2.4 Carbon-14
2.2.5 Tritliu

Fogging aid icing

2.3.1 Grond transportation
2.3.2 Air trmasportation
2 3.? Motor treesportation

2 3.4 Plats

Salt discarge fre coolig system

241 Petd4el

2.4.Z Plants
2.4.3 Property

TABLE 10.1 (Contirued.

I~EFIT-COST SUMWRY

Unit
measure

Clyri/reactor
Cilyr/reactor
Cilyrireactor
Cilyr/ractor

gnltude of Npact

,.104
0.104

920

Negligible
None
Nglibible
L9gllgible

leg;lgible
10.0
Kit discernible



Primry ipact and poO latiso
or reer ce affected

3. Totallbey dese crmeamtts to U.S.

neral public, iunretricted are

i. Operatial fed disposittio

1.1 Fuel tram-rrt (neu!
1" Fuel storage
1.3 be te

roducts (aset fuel)

2. Plait labor forwc

3. NMttorical ad Archa—logical Sites

*This emeration Is for afteof tilal

TAVE 10.1 (Continued)
[« rFIT-COST SUM Y

~C ~
ypﬂ(ur

INgttude of iltact

plwlation
i o-retlyr

Societal Costs

truckir 10

nlauixding storae
rail shi* mnts/yr 3
200

No signiicant societal costs
are tatttpated

No effct

purposes.



The dols of te rotuetve aMste system has dh leettu. SM i *ekKM *weniet .Ehe
statWo *411 be to monwneH Itb aedisAVI0 rtalscher usetly at oft
19M curre of trLtti a-1 0.4 curiog r oil otert 4al  toth CMltauge RwgvWM r.
The 'Leste attil * ts ur Iw)tbprewawteoly Nt curies of mie tae. 0.2 curies
of radletdtims, 0. cw s rd cttivw pitileldesf curlss of carber.14 e 16ie
curles of tritiu late t metrmphere surem the IMts Br factlity. These e#ft"ts
will result ina total body do coitmnt to the Perel public of the US Ippulttemto

the wruntricted are of 66 sn-re per year. This dose cmmitnent will have o discerible
effect on the popul atlon.

Lhenical utaze will result to discharge |to the ChickamAge Reservoir of amaimus of

780.00 itlograns per year of chmicals. This discharge should eotesult In n adverse
offec's to the eow onent.

The heat Jischarq systemwi 1 result In atotal wter cansum.ion of 45.00,000 cubic .etar
ayear fre: eaWoratimn and -ther uses. A uanim of 2.9 a 10" otu/hr will be reAc*ed from
the reactors as heat tnto the Chickaauga Reservoir.

10.6 [IVIROMMTAL COST5 OF THE UPANIUN FitL CYCLE

The contribution of ovironmntal effects associated with the uratu fuel cycle is Indicated
in Table 5.10 and described in Section 5.5.3. The staff has evaluated the enviromental
inoects of the fuel cycle releases presented In Table 5.10 and has found these loacts to be
sufficiently smell so” that, when they are supvwrpoeso upon the other enviros tal Impacts

asse«se  4it. respect to the construction and operatio of the plant. they do not affect the
bewnfit-cost balance.

10.7 [(rlAO~MTAL COSTS OF URAMIUM FUEL TIANSPOITATION

The contribution of environmntal effects ssociatd with the tranportation of fuel and wa'te

to and flon thetcdItty are sumrized in Section 5.5.1 and Table 5.8. These effects are
suffictintly small as not to affect the benefit-cost balance.

10.  SUm~RY OF BENEFIT-COST

As aresult ot the analysis and review of potential e*lronrmntal, technical, economic, and
social impcts, the staff has been ble to forecast more accurately the effects of the station's
operation. 0 new nformation has been acquired that would alter the overall bal'ncrng of the
benefits of this stati- venus the evitrossmtll  costs. Consquitly, the staff has dter
ined that it Is possible to optrate the station with only minimwl nvirome-nal Impacts. The
staff find' that the primary benefts of providing 2354 M of electrical energy. mititiing
systdr p's-ction costs and increasing Lystem reliability through the addition of 2354 HM
base-load capacity nreatly outweigl the environmntal. social. twchnical, mnd economic costs.
Bnefit-costs are summarized in Table 10.1. which is explained in App ,dix O.
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APrPEMIX |
NtPA POPULATION DOSE ASSESSMENT

Population dose coitments ar' calculated for all individuals living withi. 50 ni:es of the
facility employing the sae mdels used for Individual doses (see Regulatory Guide 1.109 In
preparation).  In addtion, population doses associated with the export of food crops produced
within the 50mtle reton and the atmospneric and hydrospheric transport of the more mobile
effluent species such as noble gases, tritium, ad carbon-14 have been considered.

5.B.1 Noble Ges Effluents

For locations within 50 miles of the reactor facility, exposuues to the-e effluents are cal
culated using the atvy4pheric dispersion models i nRegulatoty Guide 1.111 and the dose models
described i n Stction 5.1 and Regulatory Guide 1.139. Drvad 50 mrles, end until the effluent
reaches the northeastert corner of the United StdtL,, i is asumed that all the nob;e gases
are dispersed uniformly in the lowest 1.000 meters of the atmosphere. Decay in transit was
also considered. Beyond this point, noble gases having a half-life greater than one year

(eg., Kr-8) were assumed to copletely mix in the troposphere of the world with no removal
M.Nisms operating. Transfer of tropospheric air between the northern and southern nemt
spheres, althoug inhibited by wind patterns in the equatorial region, is considered to yield a

hemisphere average tropospheric residence time of about two years with respect to hemispheric
m xi ng.

Since this time conttant is quite short with respect to the expected midpoint of plant life
(15 yrs). mixing n bot hemispheres can be assumed for evaluations over the life of the nuclear

facility. This additional population dose comitment to the U.S. population was also
evaluated.

5.B.2 Idines and Particulates Peleased to the Atosptire

Effluent nuclides in this category deposit onto the ground as the effluent moves downwind.
which continuously reduces the cncentration remi ni ng inthe piume. Wthin 50 miles of the
facility, the deposition modd in Reuulatory Guide 1.11 was used in conjunction with the dose
models In Regulatory Guide 1.109. Site specific data concerning production. transport and
consumption of foods within 50 niles of the reactor were used. Beyor 50 miles, the deposition
model was exteided until no effluent remined in the plum  Excess food not consumed within
the 50-mile di. tan( was sccolnted for, and additional food production and consumpton repre
sentative of tie ettern half of the country was assumed. Doses obtained in this mannee were
than assumed to be received by the number of Individuals living within the direction sector and
ditancv described above. Th, population density in this sector is taken to be re.resentative
of the eastern United States, which is about 160 people per square mile.

5.B.3 Carbon-14 and Tritium Release to the Atosphere

Carbon-14 and tritium were assumed to disperse without deposition in the same manner as
Krypton-8S over land. However, they do interact with the oceans. This causes the carbon-14
to be removed with an atmospheric residence time of four ta six Jears with the oceans

bein% the mj or sink.  From this, the equilibrium ratio of the carbon-14 tc natural carbon
in the atmosphetr was determined.  This same ratio was then assumed to exist in man so
that the dose received by the entire population of the U.S. could be estleted. Tritium
was assumed to mix uniformly in the world'A hydrosphere, which was assumed to include 1l
the w*ser in the atmosphere and In the upper 70 meters of the oceans. lith this model

th equilibrium ratio of tritium to hydroge in the environment can be calculated. The
sane ratio was assumed to exist in o. and was used to calculate the population do e,

in the sa  manner as vtO carbon-14.



SSJ.3.4

Ltquid Effluents

Concentrations of effluents in the recetvingwater within 50 miles of the facility were cal-
culated i nthe sane mner as described abode for-the Appendix | calculatiums. -No depletion
of the nuclides present i nthe receiving water by deposition on the bottom of the Chickamauga
Reservoir ws assumed. It was al so assumed that aquatic biota concentrate radioactivity in
the sane manner as was assumed for the Appendix | evaluation. However, food consunption
values appropriate for the average individual, rather than the maximum, were used. It was.

assumed that all the spurt and commercial fish and shellfish caught within the 50 mile area
were eaten by the U.S. pooul ation.

Beyond 50 miles, itwas assumed that all the liquid effluent nuclides except tritium have
deposited on the sediments to make no further contribution to population exposures. The
tritium was assumed to mix uniformly in the worfd's hydrosphere and to result in an exposure
to the U.S. population -i nthe same manner as discussed for tritium in gaseous effluents.



APPENDIX C
QUATIC BIOTA

Characteristics of the site aquatic ecol ogy have been described i nTVA s FESCP'  More recent
data oataired through preoperational monitoring and supplemental  information requested from TVA
are presented herein to the extent that this new information alters the earlier description of
the site ecology. 243, Pertinent new information has been presented for primary production,
zooplankton, benthos, ichthyoplanktn, and fishes. Evaluations of construction and potenti al
operational impacts on these aquatic resources are presented i nSection 4.3.2 and Section

5?% respectively. Information pertinent to these evaluations is sumarized in Section
2.5.2.

Primary Production - Phytoplankton Enumeration and Composition Analyis

the phytoplankton community at the Watts Bar site had been described in the FES-CP as extrapolated
from" limited sampling at the Watts Bar Dam forebay and downstream of the site. The preoperi

tional monitoring ptogram which was inplenented in February 1973, includes qruarterly sampling
and anal ysis of phytoplankton at seven stations (see Figure C 1), i.e., TRM (Tennessee River

Mle) 496.5 TRH 506.6, TRM 518.0, TRM 527.4 (0.3 nile downst-eam of d'ffuser location), TRM

528.0 (intake area), TRM 529.9 (Wtts Bar Dam tailrace) and TRH 532.1 (Watts Bar Dam forebay).

At each station, collections were made at a minimum of three depths (ee Table C.1). The
following summary is based on three years (1973-1975) of phytoplankton collections. See

Table C.2 for alist cf gerera identified i nthe three years of collections.

O the 26 genera of Chrysophyta identified.. the greater diversity (i.e., 13 different genera)
was founi at the |RM 528.0 station during the 1973 winter collection. 'In contrast, on y one
genera (Melosira spp.) ws identified at th: TR 529.9 station during the 1975 winter collecti)n.
The average numer of different genera for all stations and years was highest during spring

('8) and lowest during fall (sS). The genus, Helosira, was found at all stations during all
seasons throughout the three-year period. Qher ubiquitous genera, | ndescending frequency of
occurrence. were Synedra, Navicula and Stephanodi scus.

Concentrations (numner per liter) of Chrysophyta generally increased moving upstrear. The
lowest reported was 54,000 per liter at TRl 496.5 during fall 1975 and the highest 1.4 million
per liter at TRM 527.4 during spring 1975. Melosira was, i ngeneral, the domnant i nconcentra
Lion. followed by edra.  Fragilaria dominated the ,ummer 1975 collection at the Dam f or ebay
station (TRM532.1 . -easonally,” the average conceitration of Chrysophyta is great est

(4742000  per liter) inthe spring and least (--200,000) i nth,, fall. See Table C.3 for a
sunmary of the Chrysophyta diversities and concentrations during the three-year sanpling period.

O the 47 genera of Chlorophyta identified éTabIe C.ZI, the greatest diversity (i.e., 27
different genera) was found at TRM 528.0 and TAM 532. during the summer 1975 col | ecti ons.
See_Table C.4 for asumary of the Chlorophyta data.) nly one taxon was identified at TRM
96.5 and TRM 532.1 during the winter 1973 and at TRM 506.6 during fall 1974: Scenedesmus spp.
was identified at the first station and Chlaydamonas spp. at the latter two stations. The
average nunber of different genera for all stations and years was hi ghest during the summr
*17) ‘and least during the winter (65). Spring and fall averaﬁe diversities were sinilar
810 9); however, diversities for these two seasons were high at sone stations (e.g., 15
genera at TRM 528 i nspring 1975 and 18 genera at both TRM 527.4 and 532.1 i nfal 1975). The
downstream stations show aslightly |ower average oiversity é%)) than that at the TRM 527.4 and
TRM 529.9 stations (.10). Average diversity at TRM 528.6 and TRM 532.1 are hi ghest (11+).
Scenedesnus and Chloydomonas were identified at nearly all stations and seasons for the three

year period. Qtljetaxa frequently occurring at certain stations were Di ctyosphaerium spp. ,
Chlorella spp. and Pandorina spp.

Concentrations (nwwber per liter) of Chlorophyta generally increased from TAM 496.5 (last
station downstream) to the dam forebay station at TRM 532.1. At the forebay station, average
concentration exceeded that of the other six stations by factors of 1.7 to 3.2 however, the
range of variation was also greatest at the dam forebay, i.e., from2000 cells per liter diring
winter 1973 collections to 1.9 nillion cells per liter during the sumer 1975 collections.
Seasonal |y, the verage concentratieos of Chlorophyta i sgreatest (.520,000 per liter) during
the sumer and least (%61,000 per liter) during the winter. Scenedesmus spp. frequently
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Table C.I
Sue-ery of Quarterly Preoperational Aquatic (Nonfish) monitorinlProaram (Nonradiollical)

Watts Bar Nucl ear Plant

Periphyton Autotrophic

for  Chioropyl, Vertcal Towe ftnSbstratee o "ana Bt O
Station Hori zonta Phyt opl ankton, & Bottoa to Surface Zolonizar-ion Period 3 Mhs Colonization e7ilu 1 hth
or T Locat i oal Carbor .-14.ceter s)j/ (dupUi ca*' tows) (No. Baskets Set/Sta.) (Lo. Racks SetfSta.)./
532.1 r-Lt 0,1,3,5 X 3 2
529.9J I»UL 0,1,3,5 X 2
528.0 °/ a-LM 0,1,3,5 X 3 2
527.4 r-1t 0,1.3.5
518.0 a-*L 0.1,3,5
506.6 K-RI 0,135
496.5 RI-1 0,1,3.5
527.7.528.2
520.5-521.3

1/ llorizo.:al location lookirg dor.stream Rt * area from right shore to left niddle of stream

| These depths sanpled if applicable; otherwise, surface, middle, and near bottom

2" Five plcxtglas plates per rack - apptoximate colonisation period one nonth

/ Tailrace
-/Mussel bed investigations by SCO3A divers initiated in 1975

SCTE: This programreflects the programundervay as of September 1976. However, the complete programit subject
tc periodic review and revision.

"HEV- Wy



Table C.2

PHYTOPI ANKTON GENERA | DENTIFIED I N
TVM VSEE RIVER cDLLECTI oN NEAR WATTS BAR NUCLEAR PLANT

1973 - 1975
CPWSOFM & CHLOROPHTTA CYANCPHYTA EUGLMPHYTA PYRROPOTA
Acboast bas Acant hosphaer a Kirchneriella Anabaena Euglena g((’)rna;élllm .
Asterimel | a Actin"trum Hi cractintum Anscystis Phacus

Att boya
Cbset ocarom
cocconel f
Cyclotalla
Cynbel I a

DI uobryon
tMotts
Fragllarta
CAmpbomom
Gyrosism
manomeas
ftloolts
morldlou

NOVI culs

m tsochl a
Flusularia
FlourooLgm
umicospbonla
I M Bowl eft"

st aphonodi scus
Surftells
synodr a

TsM | Iar La

Ankt st rodssy
Arthrodessns
bat ryococcus
Carterta

Chl asydonp"s
Chlorella

Chl or ococcum
Chodatel |l a

Cl adophor a

Cl osterlopol s
Closterlus
Cool "trus
Coyri um
Cruci genta
Doet yl ocaccus
Dlctyosphaerity .,
El akat ot hri x
guastrum
Zvdari na
Francel a

d oeoactini um
Gloo"yetis
Gol ooki ni a
Gonlum

Qicyntis
Pandori na
Pedf astrum

Pl ankt oophaeri a
Pl at vdori na
Pl oo6ori na

Pr ot ococcus
Pt er ononas
Quadrigul s
Sconed nus
Schroederi a
Sphaerocysti s
St aurast rum
Tetrade

Tet raddron
T*trspora
Totrastrum
Troubarts
colilhrix*

Aphanot hece
Chroococcus

Cyli ndr ospor aus
Dact yl ococcopst s
Eucapsi s
Goophosphaeri a
Meri ssopedl a

Kl crocystls
oscillatorla
Phor ai di um

Trach*| ononas

Gymmodi nt us
Per | di ni um
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iisted the ChIorphP/ta cotlqctigb For saFnstatios and sesasons Ch a s Ulatfrix
gPQilstn . Qithis and Ed either dominated or =ft hea are

Kl o  tddh. Thepea conealti at 1 V3IdA4 suer 195 wsedominated

tyspheriXu_(15.4s); Caelastnru (12.6) and Pedlastrum GL ).

Of the  genera of Cy Uoplenttified (Table C.2) the greatest diversity (i.e., 9 different
genera) was found at the dam forebay station dreing winter 1975. Only one genera w2s found at
several statons as shown by Table CJ5. Diversity was highest during the sumer and lowest

during the w.tr. D¢ lo® PSi. -spp. was present at all stations for all seasons during the
thrno-yearo perod.

Average concentration of Cyanophytes genrly increased moving upstream, the lowest being at
UTR96.5 during winter 1974 (41000 cells per liter; and the highest at the dam forebay during
summer 1974 (-1.4 million cells per liter). The seasona average was highest for the sumer
(978,000 per liter) and lowest for the winter ﬁ22,000 per liter). Dactylococopsis or
Acietlis spp. most freqvently dominated the collections of blue-greens.

Three %_enera of Euglenophyt? and four genera of Pyrrophyta were identified in the 1973-1975
Collections. of the tota; phytoplankton cmmnity, the Pyrrophyta contributed laes than 2%at
any station during the 1975 collection; the highest oercent contribution was during the winter
and the highest toncentratlmn was during the summer. The percent contribution of the
euglonophytes was greater for 1975 than for the prior two years, making up 10.3T of the average
phytoplankton concentration during the winter collections.” The highest concentration

(%4.000 cells per Itter) was found at the tailrace station (TRN 529.9). Eugl ena spp. was the
oaninant genera found inall collections in Euglenophytes.

The ave~je concentraticns of the total phytoplankton comunity are summrized by station,
season, an; year in Tabl C.6. By this presentation of the phytoplankton data, the trend of
ircreasing productivity from rhv duowtream to the upstream stations is reiterated. The higher
productivity of the reservoir habttat, as shown by the dam forebay station average, is as
expected.  The stations downstream of the Watts Bar Dam exhibit taxa of reservoir origin and
taxa to be expected inriverine habitats, as well as epiphytdc Jnd periphytic taxa which have
become detacht d an suspended by the turbulent flow in the tailrace stretch of the river. The
composition of the phytoplankto, community suggests a condition of good water quality. The
blue-greens (Cyanophyta), which are con idered a nuisance at high concentrations,-contributed
greater than 50% to the total phytoplankton community in only one station collection during the
three-year period. The Loncentration in this case was only 140,000 per liter. The greatest
concentration of blue-greens recorded wds 1.4 million per liter at the dam forebay during the
surmer 197 collection, meking up 321 of the total. In the case of nuisance blue-green bloom,
a concentration of billions of cells per Iiter m ght be expected. The percent contribution of
blue.greens for each season of 1975 showed an increase over the two previous years and average
concentrations were generally higher during the spring and fall of 1975 than for the same
seasons of the previous years. The 1976 phytoplankton data, presently being analytd by TVA,
will assist In determining whether there is any significance to these observationl.

PrieartLProduction - Chlorophyll a and Carbon-14 Analysis

To complement the phytoplankton enumratio.. standing stock estimates and prodrction rates ha~
been made using Chliropyll a (Chl a) extractions and Carbon-14 uptake, respectively.
Chlorophyll a concentrations (Table C.7) show the sme trend of increasing production moving
upsiream.  However, the seasonal averages obtained by combintng stations and years are somewhat
different than that seen in the numerical concentrations. The highest standing stock is
indicated for the fall season (17.0 mg Chi a/ml), followed by summer (15.3), winter (13.74) and
spring (10.33). The production rates using Carbon-14 uptake measurements (Tale C.8) c-npare
nore favorably with the results of the phytoplankton enumeration, slewing both the production
rates increasing upstream of the TAI 496.5 station and similar seasonal trends, i.e., highest
in sumer (657 mg Clday/n 2) and lowest in winter (127 mg Clday/m2)

Secontda~ Prodction - Zoopl ankton

The zooplankton community at the Watts Bar site had been described in the FESCP as extrap
olated from limited sampling at the Watts Bar Dam forebay. Preoperational monitoring,
mplemented in February 1973. includes quarterly sampling of zooplankton at the sam stations as
in the phytoplankton studies. At each station, duplicate tows were made from bottom to the
surface using a 1/2-meter net with No. 20- mesh Jolting cloth. The following discussion is
based on three years of zooplankton collections. See Table C.9 for list of taxa identified in
the collections of zoopl ankton.
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Table C.6
Average Concentrations of Phytoplankton

Preoperational Monitoring - Matts Bar Nuclear Plant

Station Winter Spring Summer Fall @%&gncf%%enrﬁ]%%)
™). Ter (1000 «'slter) OO0'g/lliter) (1000'silter) (n1000' glItter) t )s
496.5 1973 583 514 535 187 426
1974 96 630 260 121
1975 356 442 1247 145
506.6 1973 1022 334 867 126
1974 99 473 146 130 409
1975 242 401 806 264
518.0 1973 973 525 1787 213
1974 115 590 195 303 533
1976 200 969 809 308
527. 4 1973 613 833 2181 343
1974 169 860 475 509 776
1975 325 1858 68/ 460
528.0 1973 691 697 2915 441
1974 257 964 647 532 940
1975 302 2050 1425 359
529.9 1973 820 723 2504 445
1974 173 1107 349 445 820
1975 299 1752 822 395
532.1 1973 449 1331 3185 525
1974 186 1380 1117 517 1282
1975 182 1754 4330 433

Ses»onal Average 368 961 1300 343
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16.34 10. 07 18.73

TVA, E.vironmental Information, Watts Bar Nuclear Plant Unit.
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Table C.7

TS "a UPCLZAIF FIT
C.OAUMMUTL & WUSnssZ

1974
Saring

14. 02
6. 00
9.93

13.65

19. 36

17.90

162. 2
16. 20

1 and

IN 6sChl. 6A2

fall Wntter

7.86 9.06
15.60 11.13
27.02 15. 04
35.24 14. 38
36.79 10.90
34. 05 16. 05
37.87 12. 24
27.78 12.68

1975
Sprine

4.27
2.62
4.26
6.19
5.25
1.88
L4

472

Su. *

9.19
9.22
11.15
10. 22
10. 37

12.70
12.70

2, November 18., 1976.

8.57
3.33
4.89
10. 46
11. 34
12. %9
23.64

10.73
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I6.51
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11.76
15.29
15.70
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Table -..

[IOPIJUAN  Og@PCDCTIVITY  EXPyESSED | aw C/day/m

1973 ) 197 _ _ AL75 . Station

A blint $%e - bal 'vied Srin  Sewl  IS1 HD  sprint gu»r  Zj
496.5 130 1357 400 33 45 328 16 48 9 311 220 127 12
506.6 258 73 313 47 21 115 162 5C 58 733 240 123 183
516.0 329 157 842 96 33 176 360 151 67 502 246 100 229
527.4 359 210 1488 159 36 313 575 242 73 58 290 361 391
528.0 322 214 1359 24 36 298 726 267 72 55 327 349 9?
52. 9255 181 1074 .1 28 229 496 261 59 253 266 391 311
532.1 37-5 58 1590 489 ie 136 2U i 2817 391
Seal on 290 222 1009 177 34 275 551 192 58 448 412 263
La.-leys’'Day on
Incubation Dat. 336 K} 499 232 226 98 185 271 62 421 293 254
Secchl Disc
Visibility 1.10M 1scm 15C0 1.25H 0.8CM  125H 2.40M  1.13 0.553 1..1M 1.75K 1. 15H
Water Tesp. 9
1 Neter
(OF) 44.3 67.7 77.7 58.2 6.8 66. 3 78.1 59.6 47.3 65.0 81. 63.

From:  TVA, Environmental |nformation, Watts Bar Nuclear Plant, Units 1 and 2, Novenber 18. 1976.
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Of the 46 tha o fetrttW identified, average diversity rmaited relatively constant by
sese ad by statiem (S tabi) C.1OR. The gVretest ~versity (19 different taa) it rcoded

at tM 574 ‘deot  QLit 1973 thra seelf at all tatioes, seass, and

ears. alinat  ®en ti er ontTinttioil ns e Cdntiles micornis. Brachiomus amwlaris,
i f Keratell , A i ISrd S3whbet stafe Increas roduction

S[\%/vajeﬁalu gtc}&f ?ollo ws Sonf trendp in?f:)]yt <opCton dte. Highest (F:)oncentrations

“re found during the sUer (148,000 per m) and lomst during winter (11,600 per m3). At
the dam foreay station (TIM 532.1) during summr 1973, approximately 265,100 rotifers per

cubic meter represented peak production with Brachionus angularis, Asplanchn sp., and Ploeso
truncatum dolinating the collection.

Of the 27 taxa of Cldocerans identified In the zooplankton collection. average diversity

ranged between 3.4 taxa | nwinter to 8.6 taxa i nsu. er (See Table C.11). Average concentra

tions for these seasons were between 600 to 18,000 per cubic meter. Tr grgeatest average
concentration was observed during spring (153,600/rm). The highest cverdge production by

station (3,3300/) ws found at TIM 528.0 followed closely by the forebay station (27,700/0 3).
The cl adoceran group was doninated by the single species, Bosmina longirostris, which conpri sed
97% of the 147,00 per cubic meter peak concentration observed at RV2ai.O during soring -975.

B. lomirostrs doninated the winter, spring and fall collections. Diaphanosjm [ euchtenbergi anum
and several _p ia species dominated the sumer collections of Cladocerans.

Imature forms dominated the Copepoda, I.e. calanoid and cyclopoid copepodids and naupllt.
Increasing concentrations were observed moving upstream. Highest production was ‘'uring the
suer, similar levels during spring and fall and lowest during winter (See Table C.12). The
greatest concentration (29,600/0m) was found at TRM 529.9 during fall 1977, with. 90% contributed
by nauplil and cycl opol d copepodi ds.

A summary of the zooplankton diversity and concentrations is provided by Table C.13. To be
noted is the general decline in zooplankton production during all seasons of 1974 and the
general rebound of the 1975 production toward the 1973 levels. The trend of increasing

production roving upstream can again be observed in the average for total zooplankton
concentrations.

Secondary Production - Benthos

Included in the preoperat'nnal monitoring program was the placing of artificial substrates for
anal yzi ng col oni zation by macrobenthos. No information on this aspect of tie benthic conunity
was presented Inthe FES-CP. 1n 1973 and 1974, the substrates were incubated for 90- day
periods. Starting in 1975 and continuing to the present, 30-day incubation periods hav been

used. Due to the different methodology, direct comparisons cannot be made for the 1973-1975
period.

The 90-day incubation sets were dominated by Chironomidae. Psychomyiidae, and Cheatopsyche
sp. In the 30-day sets, Chironomous sp., Stenonea sp. and Cyrenellus sp. domitnated.

Diversity and numbers of organisms per substrate were low in all saples, as expected for this
stretch of the river.

The natural bedrock substrate with gravel, rock, clay and other sediment interspersed provides
favorable habitat for mussel fauna. |nthe FES-CP. TVA identified the 3-mile reach from the
dattM Oar dam (TIM 529.9) dtmnstream to TI 526.9 as being a designated mussel saactuary by the
State of Tennessee.  Harvesting within the sanctuary reach is illegal.

At the time of TVA's FES-CP preparation, eight species of mussels were suspe'd inthe sanctuary
reach.  Based on the results of surveys in July and August 1975 and Pay and Augcit 1976, TVA
has identified 13 species in the area (see Table C. 4) including Lamps s orbiculata, a
species declared endangered by the U.S. Fish and Wildlife Service." The survey results
indicate that the most suitable mussel habitat is ~dhe left bank !looking downstream) i nthe
reaches from TRI 520.5 to 521.3 and TM 527.6 to 528.5. umber per unit effort (by SCUBA
divers) indicated greater density in the 520.5 to 521.. reach, but also a good localized po ila
tion density in the TN4 527.7 area. No mussel concentrations were located on the right side of
the river in the general vicinity of the diffuser location. Nost frequently taken were
Pleurobema wrdatum Elliptc crassidens, udrula ustulosa and Cyclonaes tuberculata. Mhis
same order of abundance wai found b Isom In his 1964 studiy. I nthat study, Isom reported
finding Limsilis orbiculata froa the Kentucky Dam tailwater to the Matts Bar Damtail uter.
The species- known .istribuion, according to the Federal Register Notice, includes the G een
River (Kentucky), the Kanawha Rivr (Nest Virginia), the NMskingum River (Ohio), anJ the
Tennessee River (Alabama and Tennessee). L. orbiculata has recently been collected by TVA in
the Cuberland River, also. Information for rcnt years, 1973-1975, indicate that a few

mussels were harvested in Chickamouga Reservoir but species and amounts are-unknow. There are
none harvested for human consmption.

G13
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Table C.14

COMPOSITION OF MUSSEL POPULATION BELOM WATTS BAR DAL COLLECTED (ALL METHODS

| ane
Anblema plicata
quadrula pustulosA
ladruli  metanevre
Tritogonia verrucosa
Cyclonaiss tuberculata
Pleurobema cordatum
Elipltio crassidens
Oblihuaria reflexa
Actinonaias carinata
Plageiola lineolata
Pro'tern alata
Ltguma recta
LI I npsi s orbiculata*

Tot al

JULY AND AUGUST 1975

Nunber from

6
9

Nunber from
TRM 527.6 to 528.5 TM520.5 to 521.3 Tot al

2
20

On Department of Interior list of proposed endangered species.

From: TVA, Environmental

Information, Watts Bar Nucle.

C-18

Plant,

8
29
4
3
20
33
30

November 18,

Sof Total
5
19z
31
2%
131
22

201

1976, p. A-18.



The Asiatic clam, Corbicula manilensis, has become prominent :athe benthos in the vicinity of
the Watts Bar site during the pist decade. Densities reach | ~ndreds per squaremeter. This
species is of engineering concern due to their colonization or surfaces of cooling water syst ens.

Fish Production - Ichthyoplankton

In TVA's FES, the tallwater area was considered favorable spawning habitat for sauger. white
bass. smallmouth bass, and possibly yellow perch which had recently invaded the reservoir from

the HiF see River. No specific site data on ichthyoplankton were available at preparation of
the FES-CP.

Recent data for the 1976-spawning season suggest that the area may nott as favorable for the

tailrace spawners as previously noted. Following is a description ¢i the methodology and study
results as presented by TVA:

"To determine the spatial and temporal concentrations and distributions of ichthyo
plankton i n the vicinity of Watts Bar Nuclear P ant Site, samples were taken along a
transect adjacent to the intake construction.site at Tennessee River Mle 528.0. Five
stations equidistantly spaced, were sampled biweekly from March 29, 1976 through
September 9, 1976. At each station, full-stratum samples were taken four times a day
(dawn, day, dusk, night) during each sampling period.  All samples were taken with a
0.5 mbeam net (0.5 m mesh) towed at 1.0 m/sec. Flow was recorded with a General
Oceanics large-vane flowmeter mouted i nthe net mouth. All tows were of 10 min
duration, and approxinmiely 150 m of water was filtered with each tow. All tows
were inan upstreamdi ection.

"Saples were preserved inthe field in1, percent Formalin and returned to the Labora

tor%/. Fish early life stages ,vver% identified to the lowest possible taxon using pola
rized stereom croscopy and-availabl e taxonom c keys. Level of identification depended

upon taxon i n question, developmental stage and condition of specimens. Mutilated

Specimens were termed. "églnidentified" and those identifiable only to the family level
were termed "unspecified".

"Fish larvae of 16 taxa bel onging to 8 famlies were collected (Table C.15). Un

specified clupeids were the most abundant taxon overall (91.17 percent relative

abundance&. The onlg other taxa which exceeded 1.0 percent relative abundance were
Aplodinotls grunniens (freshwater drum) and Lapgois spp.

-Few larvae were collected which were produced b ratory (tailrace) spawners.
These were six Morone sgp., two Mn rema melano nd a single Stizostedion spp.
The combined reTii-1 abundance of tese taxé was less than one tenth of one percent

of the total catch. If the Watts Bar tailrace had been an important spawning area in

1976, we woul d have expected their young to have occurred in considerably higher
numbers.

"OF the taxa collect ed, only clupeids were abundant enough to merit close scrutiny of
their spatial distribution. During sanmpling period 3-11 cl upei ds were collected at all
Stah Prodanttionsno  stance s there ore than an order-of-mgniusherye difference
BFIFER SPNGsUtions, et ghe HVEFEHOIar 1 6 nEErS: Wwas, e pnsistent g
bution of clupeids was essentially uniform throughout the season. Uni formty of
horiznntal distributions of most taxa i salso appa. ent_upon exami nation of percent
relative abundance of all taxa coll ected by station (Table C.16). Ictalurids were
most abundant at the middle channel station (the deepest water station). Al jcta
lurids captured were alevins ranging insize from 17-40 | mtotal length. Ictalurids of
tiese sizes should be capable swimmers, and apparently, they actively selected the
deepest water Rrea for habitation."

Fish Production - Reservoir Fishery

Cove rotenone data for 1970, presented in the FES-CP, indicated an average total of 203.6
kilograms of fish per hectare (181.6 pounds per acre) with highest biomass in a 3-acre cove
inthe area between TRM 505 to 509. Represented in the 1970 samples were 37 species of fish
with yellow perch appearing for 'Ne first tinme inreservoir inventories. Tabie C 17 presents
the percent species composition by number and weight.



Total Nunber Captured and Relative Abundance ()

Taxon
C upel dae

Unspt "ed cl upei ds
Dor 0s cepedanum
Dorosowo  petenense

Sci aeni dae
Apl odi notus (qgrunntens)
Centrarchi dae

. spomnspp.
P6 s pp.

[ ctaluridae
Ictalurus furcatus
i ctalurus punctatus
odctts oltvarTils
Cypri ni dae
Unspeci fied cyprinids
Pimephlses group
Cpinu carpo
Per ci ct hyi dae

Morone sp. .
iiro~i (not suxatillis

Cat ost om dae

inytrems mlanops
Perc dae

Stizostedion sp.
Uni dentified

Reference 1, Section 2, page 3-1L

TMLE C. 15

No. Collected

9913
32

601

209
24

(G2

C-20

of Fish Larvae

Percent Relative
Abundance

91.17
0.02
0.29

.01
.01

.06
.01
.25

[N o]

o

.01

0.02

0.01
0.01
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Table C. 7 SPNCSM COMPOTIo OF COVE POPULATIes,
CHCKAMAUOA RIRV3CI,

Specl«

*reidfilr s&d
Otasuad

MWOes ,
A.ored milnmow
Drum
Laupaout buae
OthUr eiftb
spostd bis
Whito er spt.
While bass
eUalimoMrah bhfflo
Chaml atftuh
Yellow perch
sposed sucker
th bufalo
G edlorse
Blm catflh
Skipjaok berran
Carp
lathkad catflh
BlacU dhwor
powned pr
LoMaMe gar
QuiUbmk

ligm r
h%lack eraq

lack baealo
Mok bl s

Peroemt d

total na

3.*

.8hd

15.3

=
RN el e
rUOONOwW

S b o i I S I SR,

T less thao0+0 proe
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19M0

Persot f
total weSLt

3.2
**.0

5.
*6
137
34
1
3
1.4
A

ww©

L3

e o I o R



Co date fot "W tsiow o we pee  ti ,l.e. 3WHt | sWootoes w
(2mt1 {w cre). Z11 saple tooe i o Mie(M S*L - I
fatter po amtte (93.1 ftteer r hteetare. ta ig I

fp"l1l 4e e * Opatt paceta of Vi tot"INOWr ai Wssttimll is

Cove dat for 193 dho o intormedite level of pr-odcti  be l&70nd 197. e tM
kilograns pr hectare (21 pod per acre). The upstre  cove (TM 90.0) wm narly : tam
as Podctive as the othr three coves sipled. Thr fn shed cotribted 0 prcet of the
total mber for Il saples. 61lurd shed O onc~ ~) doinated the wigota in
the previous years of colectton (See Table .19 capr of thi cove results for the
years 197) ttrough 1913 s presented in Table C.20.

Alist of species identfied in cove rotene samples from thickan  Reservoir is
provided in Table C.21. TVA has indicated that all of these .ish species can be coniderd *s
important using a liberal in'erpretation of the definition g ven in MC Reg. Gode 4.2.

Comercial harvest of fish from ChickMa g eservoir for the V171-1973 period has been
estimated at 373,000 pounds p year.  omaperiso with other TVA reservoirs show that

Chickmauor Reservoir contributed approxiswtely 5 percet of he Tennessee Valley - wide
estimate (Table C.22). The wost recent camacal harvest data fo Chickiamsa (1972? ar

iven in Table C.23. Catfish, buffalo, and carp made up over 99 percent of the total 197,
arvest..

A survey cf sport fishing in Chickamuga Reservoir for the period 1972 through 1975 Irlcates

an average sport harvest of 4.2 kg per hectare ﬁer year (Table C.24). The catch by species is
giv= in Table C.?5. The annual average sport harvest for the fler-year survey Mas 66,040 kg.
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Table C.Is $pao ie Cteepost..e of Cove Popusatem
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hiete crappte
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eulaluth buffalo

Spctted Osucer

Tel te. perch

Uwientt.

Teb sLow

Carl

Shipm
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IFlaOwd SLAMish

ol den rdhease

G eep sunlis

toack crappie
Segeucker

ivuer redhorse

Leaoanme s
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ChbibRNbR® L D® o
»

—_

e

total o.*

t - L~ses tman . 0" -

Gt

Percesnt of
Tetal Nuaber

., ChickamuSa S49rWL

et0sS  ef
easl elelt

10.3
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10

3SM
9.1

7
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Table C.39 Spoei  ump-sillde go Cov, P..pVujldS~e.Ctkasp3s—~a

total gap" Total Wellhs
Beddq. 8 7.2
l'insee shed31. 1

Boed.. smashb4. 24
set iksad shines *
Leaver suafis& 3* 7
Steak silwvesid~s 1.6 1
Eamield shiner 14
Slaotkstriped t.ostiame 13.
Laresawt.h baes 1. 4
Spotted sucker 1124
Spotted bees L.O 2
Lowprch 3
"bit@ erAppic 3 .
Cheowl catfish .4 3.3
Tell"  pvj'i. 4 33
501211matk betfe2a . 1.3
,Carp .214.1
Wellow bau'e . 1
GOOMa  stwutasb. 1
Whitge bee

bbf pj dtk herring.

Col d*" shiner. 21

Speittan shim,

VI at hwad C.It115b

GOeld-a &VhahOv5

Rti'r CAV44.ucker 2

~ ur It~wad rudhors.

spotted gar
Loagnn.~ gar
Ors~encpotted sunfish

Slaoiuy~cSOO

1..*i100.0

.Less th-n .0!
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able C.20 Cawrion ofl 'etuem Srvey Resnits to Cen

eervetir -

Cove Alr

Mace Hollow

Chigser oat

aler Creek

tlg WO08.0

1970
1971
1972
1973

1910
1971
1972
19

1970
1971
1972
1973

1911
1912
1913

1%10-1913.

slap Arec
St ()
2.2
3.1)
3.10
3.10

2.24
2.40
2.40
2.40

1.50
2.30
2.30
2.30

1.05
1.05
1.05

ol. tia
per Acre
2910
2,574
4,101
3,519

3.709
1,159
6,39

3,51

3,09

3734
4,427
4.621

$. 549
10.72
12,919

*lo ChMbemie

Lb
per As
216.6
251. 4
319.2
252.0

200.
107.
2008,
17f.3

200.7
u.7
205.9
179.9

Miab

11.9

53113
633.5



i A

Nurber

A wWN

12

19
10

12
13
14
15
18
17
18
19
20
21
22
23
24
2!
26
21
28
29
30

TMLE C.21

Fish SWcies Litt from Cove
etenone S empliMsChickamguma Rkervor

Comm Nan
Chestnut  amprey
Spotted gOt
Longnose gar
Shortnose gar
Skipjack herr{:q
Gitzard s:aed
Threadfin shad
Mooneye
Stonerol ler
Rosyside dace
Carp
Silver chub
Golden shirer
Eneral d shi ner
Ghost shiner
Spotfin shiner
Striped shiner
Blntnose minnow
dullheWJ minnow
River carpsucker
Qui I I' back carpsucker
Hi ghfin cerpsucker
Northern hog sucker
Smallrouth buffalo
Big- ' buffalo
Bl ack buffal o
Spotted sucker
Silver redhorse
Shorthead redhorse

River redhorse

C-27

Scientific Name
Icythyamyon castaneus (Girard)
Leptsosteus oculatus (Minchell)
L. osses (Linnafus)

L. Platostoms (Refinesque)
A'osa chysochlorls (Rafinesque)
QOorosome  cepodiwnu  (Lesueur)
D petecense (Gunther)
Hiodon terglsus (Lesueur)
Campostma anmlum (Rafinesque)
Clfnostomus fundiloides  Girard)
Cprinus carpio (Linnae'js)
H.ybopis storeriana (Kirt;and)
Notemaijos crysoleucas (Mitchill)
Rotropis utherinoides (Rafinesque)
N. buchenani (Meek)
N spPloptrus (Cope)
_ chrysocephalus (Rafinesqus)
Ptlcphales notatus (Rafinesque)
P. vigila (Baird and Gircrd)
iarpjiod.s carpio (Rafinesque)
(. cyprjus (Lesueur)
C. velifer (Rafinesque)
HPeniaeliwus ~rgcan.s (Lesueur)
It igbs bubalus (Rafinesque)
I. cjprtnel js (Valencinnes)
‘ctisbus niger (Rafinesque)
inytrem nlanops (Raflnesque)
XOSto  anpur  (Rafinesqut)
nM . tacrolJep.oit" (Lesueur)

N. cariwntum (Cope)



31
32
33
34
35
36
37
38
39
40

41
42

44

4b
47
48
49
50
'51
52
53
54
55
56
57
58
59
6n

TABLE C._2

Cormon | Na

Black redhorse
Golden redhorse

Blue catfish

Black bullhead
Channel catftsh
Flathead catfish
Blackstripe topainnow
Blackspotted topeinnow
Mosquito'ish

White bass

Yel | ow bass

Rock bass

Warm utt

"..ed'rest sunfish
Green sunfish
Orangespot ted sunfish
Bluegill

Longear sunfish
Redear sunfish
cmallmouth bass
Spotted bass
Largemouth bass
Vite crappie

Black crappie
Rainbow darter

Yel | ow perch
Logperch

Sauger

Freshwater drum

Brook silverside
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(continued)

Scentific flane

N. dugaksnT (Lesueur)

N. erytrurum (Rafinesque)
Ictalurus furcatun (Lesueur)

| . "elas (Rafinesque)

I- pncttu, (Rafinesoue)
Plod;icti' otivaris (Rafinesque)
Funlulus notatus (Rafitiesque)

F. oliayeus (Storer)

Gasusia affinit (Baird &Grard)
Morone chryses (Rafinesque)

n. misei.ssieJl e i s(Jorden and Eigenma
kPbl opites rupejtris (Raflnesque)
Leemis gulosus (Cuvier)

L. aurltus (Linnaeus)

L. y.anellu_  (Rafinesque)

L. humilis (Girard)

L. macrochirus (Rafinesque)

L_. galotls (Rafinesque)

L. mlcroloph,.  (Gunther)
Mcropterus dopietu (Lacepede)
M. nunctulatus (Pafinesque)
Micropterus salmoldes (Lacepede)
Ponoxis annularis (Rafinesque)

P_ nigromaculatus (Lesueur)

Et heost oma caerul eum (Storer)
Perca flavescens (Mtchill)
Percina caprodes (Rafinesque)
Stizostedion canadense (Snith)
Apj odi notus grunni"e.  (Rafinesque)

Ldbi desth's sicculus (Cope)

—f . )
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Tatle C.22

eservoir

Cuntersevlle

VWheel er
WI'son

Fort Loudon
Wickajack
Dougl as
Chtckamauga
Vatts Bar
Cherokee

Table C.23

Species
C'tfish
B ffalo
Carp
Drum

Spoonhill
Otherr

Total

Fatimatr.. inr.ual hftrvet from TVA re-rvir. - iL9;-i973.

Annual Pounds Harvested

1.938.000
1,938,000
806,000
593,000
491.000
422.00)
173.000
107.000
40, ;0

1907 Chticrsane4  Reserv-.ir cimmercla ® fishrcasA  srurvy (actia

(rtchnr . Percent oN fi sher"tan).

Pounds Pounds sold Poundg 'old
Caught to dealers to Individuals
5.40n - 23158 t
34,870 31.400 3,30
10,190 7,000 3.08C

160 160

160 160

S7b0O

90,7719 62.578 27,541

C-29

L



Table C.24 Haest rate of sport fish. Jr.iurry 1. 197  trrouRh
Drceber 31, 197T, Chickamet< HNsrrvolr, esthessre.

arveat per bour of ftshlij. Uarvel per hectare
Number Blounse (I) hNmacr ioa»ss (Kg)
1972 0.8 0.23 18.3 50
1973 0.97 0.36 15.5 5.8
1974 0.94 0.11 13.0 3.0
1975 0.76 0.19 11.4 29

C-30



Table C.25 E  asated catch by species. January 1, 1972, -hroup DeCes.er 31, 1975. Chltaauga Reservoi,

Tennessee.
*hebr BtWuass (Kg)

Speci es 1972 1973 1976 1975 1972 1973 1974 1975
hitte crappie 99,838 143, 392 55, 873 66, 444 23.764 33. 145 11,441 13,225
Bluesgll 73, 845 38.102 75, 749 46, 381 8.913 5,980 9.991 4,942
WiLt e bass 29,108 12, 005 13.779 10,850 10, 470 1, 857 4.340 2571
Channel catfish 20,901 13,517 14, 213 15,370 9,501 10,541 4, 805 7,344
D''m 17.414 6, 557 4,229 544 6.311 1479 1,'92 127
Largeout h bass 15.972 10, 066 12, 295 : 6,916 9, 425 5.,86 , 684 9,076

Ski pj ack herring ?2.304 1,378 1, 336 210

Bl ue catfish 5,746 5,106 3,108 2, 360 2,432 24, 947 1,167 753

Redear sunfish 6, 494 3. 449 10,4'6 6,916 1,007 510 1,630 1,346

Spotted bass 5,508 3,434 4,0:5 4537 1,845 1..27 1,54 1,526

Snmallouth bass 4,283 97 163 362 1,827 42 91 101

Blac crappie 1,874 2,068 4,215 4,234 440 474 948 1,072

Sauger 1.,10 3,679 4.737 3,5.2 g8l 1.37% 1,651 a7

Other suafish* 398 341 259 273 53 123 21 33

Tellc perch 564 909 566 73 179 111

Yel | ow bass 390 225 675 747 70 79 93 84

71azhead cat!ish 633 286 30 497 364 116 14 955
cc! kbass 323 564 138 103

3:llhead 142 110 86 | Q0

Carp 270 96 28 704 15 7

val | eye 68 137 124 188

S.ll-ow.h buffalo 42 7 103 8

Loanni se gar 90 9)

Rockfi sh 12 842 33 16 1,243 62

. ooneye 18 7

Minnows 76 7

2addlefish 48 44

Tcral 238,647 244,696 204,518 179,900 79.080 91,515 47,279 46.,i'6

*Includes longear sunfish, green sunfish, virnouth, etc.
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APPENDIX 0O
EXPLANATION OF BENEFI-COST SUMMARY. TABLC 10.1

ECONOMIC IPACT OF PLANT OPERATION

DIRECT BENEFITS -  The sta'f has evaluated the effect of the WMats Bar Nuclear Plant
production of baseload energy for nr llad growth situation
(Section 2.3.2).

INDIRECT BENEFITS - See Section 5.6.

ECONOMIC COSTS

Operating costs - Supplied by Applicant. ®

Decommissioning costs - The staff has est:wated decommissioning costs in 1975 dollars at $59

1. Deactivating the reactors.
7. Decontaminating of process systems and areas of plant.

3. Removing all nuclear fuel from the site for recovery of fuel materials and ultimate
di sposal of radioactive wastes.

4. Sealing of building or portion of building containing activated process piping and
components by means of blocking, bolting, or welding plates over openings, stc.

5. Dismantling and sealing of all gaseous and liquid waste systems and effluent lines.
6. Maintaining some security and fire systems.

7. Ultimate dismantling of station.

ENVIRONMENTAL IMPACT OF PLANT

(The index numbers used in this and the next section correspond to those used in Table 10.1)
Item 1.1 - CONSUMPTION (nuclear station consumptior) - The amount of water consumed by the
applicant is estimated at 1.4 cubic meters for operation. This consumption amounts to 45, 000, C00
tubic neters/year.

Iltem 1.2 - HEAT DISCHARGE TO NATURAL WATER BODY.

Item 1.2.1 - Cooling capacity ofwater body - Btu/hr rejected heat * 9109 (Max).

Item 1.2.2 - Aguatic biota - Insignificant.

Item 1.2.3 - Migratory fish - Insignificant.

ltem 1.3 - CHEMICAL DISCHARGE TO NATURAL WATER BODY. (Includes items 1.3.1, 1.3.2, 1.3.3
and 1.3.4)

Chemicals will to discharged to the Chickamauga Reservoir.

Item 1.4 - RADIONUCLIDE CONTAMINATION OF NATURAL WATER BOOT. Radionuclides will be released
to the condense, cooling water. Radioactivities are expected to be 0.22 Ci/year (total) for
all radionuclides except tritium and 520 Ci/year (total) for tritium. No detectable effect is
expected from these releases (Sections 3.2.3. 5.5.1 and S.5.2).



l: 1.1. a CML . So- ta , at

effect |s -epected.

Itf 1.8 - EFFECTS ON NATURAL MTER QMOF INTAME STRUCTUR M  COIDENSER COOLINM
SYSTEMS - UinknMn (Sectio  S.4).

1tf 1.9 - NATURAL  TER DRAINAGE.

It 1.9.1 - Floo Cotrol - No dag to station or imediate vicinity.

Ite 1.9.? - roj control - No significant eroson is expecte.

Iltem 2. - IMPACT a !IJR

[tem 2.1 - CHEMICAL DISOCNE TO IMIENT AIR

Itm 2.1.1 - Air Quality -- chmical - No impact.

Item 2.1.2 - Air Qulity -- odor - No impact.

Item 2.2 - RADIONUCLICES DISOUARGED TO AHMBINT AIR

Ite 221 - Section 3.2.3.

Item 2.3 - FOGGING AMD ICING - The added evaporation will increase the mount of fogging

in the vicinity of the plant, but the extra vapor dischrged to the atospher e does not
appOrr to be such that the fogging will be sevre to excessive.

Item 2.4 - Section 5.4.1.
It 3. - See Section 5.5.

OCIET&IMPACT OF PLMT
Item 1. - OPERATIONAL FUEL DISPOSITION

ltem 1.1 - FUEL TRANSPORT - ten truck shipments of new fuel plus 13 transhipments of radio
active spent fuel assmblies per year.

Item 1.7 - FUEL STORME - the staff assume storage of ew fuel to be provided for in plant
design within the reactor building.

lte 1.3 - NASTE PRODUCTS - Onsite storage of spmnt fuel assleblies snonel and is assued
for Watts Bar.

Item 2. - LAWOR - Negligible ilpct (Section 5.6).
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A.

B I et ST o o e i If-

Lo Lunntim e oms
fanw ° proa baem sV em'edie at a nd jat"'ml  .hrse pratest
he Igmiurle M etleedrnA to dsasma f|r (S) ealel 1mer(a) o em saereete
tremmy emiggremk]  (ed.s treated an* ~ amuire wesits atee) to VIItr Cree
t*- B )
wettizterW  shall be titited i asItétmrediby he pirttue as spetifid belout sea~
leafl am Iraa l&tais b~h. lie
— mtlteot emarem
lusasremat gao
Itteatamea Hsltemm Kaiafi 2
Plsw-€l/ba  0fC) I1A 1 /uwk
Total Suspeaded sl*tds (st/I) * | etek Crab
Settleable Solids (a/1) YA Crab
Turbidity N/A 1 /wk Crab

y Pendig rpramdatea0  of efert Caghuohae flo thswsete category, limitations amtotal
suspended solie  shell not e appli Uthin 90 days of repromlgation, peraitt s*all
Siumit a pTOpoeSd Itarlemeatlam sdchd.Ate s shall eledAtiaocesy caplete necessary facilties,

*y, to scure ramplltae with such reprweal atd Lrei&tions.  In the Interti, construction
practices andMentrol of aste rmoft isall be coneistent with sound eagelnrieg practices such
as thceM contint is "eaidQIltm for Irolson and Sediment cntriol Planmni and |mplementation”
IPA-PI-72-0OiS |Atgust, 1972) or *ProcMse, Procedarse and methods to Control Pollution le. ulting
from all Comtruction Activity, PA-430/9e-7)- (Octobr, 1973).  Wre an Impoundment |
utillsed by permitt*ee it shall be capable of containin a 10-year, 24-hour rinafall event.

the thallset be les- tlha 6.0 standard uilts otr Seatst thn 9.0 stauJard -lte and shall kb
pli
tored 1/wfek.

There shall be no :tchrder of flictla solids or visible tf le other tha. race amoums.

Samploe taken to cepliaee vtlh the maltoring requireemt specified aboee shall be takes at
the follotviw lecation(s)l  Petat(s) of 4dtlcergr  from the coetrucctlo yard drainag pemd prior to
Istinr, with any other vaste streams.
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a tru ttNiSeese Tred aet Plat ftimae'

PilO t 8 aoiad
P 8 peeneg
Dhil  Ave. Itly man. hquKeq type

Nes/day (o 13(0.016)60 m2 ko  Ef#p
Total Suspedod Seoltdo 30 0 1/2 \eeks Crab
Settleble  nSoid(lal) 1.0 12 eeksd Crab
Chbrloe Idul I1A UA 1/day Crab
‘orsl oltfor 0 61J

(or»a.mm/Ifo elr1) IA IA 112 eeks Crab
rff:uont shall be Nerable at all tj nes.
The H eut the . ta rded baor  lee 9.0 shned uait amed motiored Ithek.

The. ' halheno d--rgp of floattg .otel - tagbfaum teoten hmviemr mavienm e

%rgTl . Wole'n  rlee witurlJe osor..torneg equareeis pifled shoe shall he taken at the fopiowmd lacationlts
Sr- | treatnent lant effluent prior to mitin vwith any other waeste atra discharging through

Sls*rtil nmimer aal gned for Identicicatin
/I *e..ws. sean.

and antioering purpoaep.

str Nf:'l LIMITATIONs AND «NMITORIMC ItequUIMVO'T

tir,ung te prtd h-unntnlt on start of discharge and leastin through espiration
t. p., ttrr.e | atertt.criod to discharge from OUtfatl(S) serial number(s) 002 - Dtf-.or Discharge to the
.. oxl. r

h*di scl hrhre. shall he linited and nonitortng by it permttrf asd tecftod bel ow

ffx, inela a'trt'.tl.

Disrcharg L .l.tattsmitonrsliteul rret-nf
Measureent Samopl
Olngantanmus M tseum 'requency Type
Slw-  '/DOv(t; Ler N/A Cont inueOu Recorder
Tr-i(rTitrt *C(l) '150(95.0) 1 Continunus Recorder
I eat (hlorltn Resirldual 50 , It, Il/weeld / Multiple grabs
Alit in".11 Montlostal See Below I/month B-hour coposite
Milrtine May b disLcharged foiinuaunsly, hwever, total residual chlorine shall not exceed a mautmum ins-ntaneou
.os~entretltin Of O.lj all. In the evnt that the unitl cannot be oeralted at or belon this evsl of chlorination.
the perit llftteesu mit a demnnstratlun, based on blol,.lcal toxtcity data, that discharge of hilher levels of

.- Irine ave conTaltant with tonirlty requir-emnts of the Tenneaas.sWter Qual ity Standards.

Effluent dimltations
will he *ditfted rconstitent with an acreptable daonsitratin.
lirkt oveartflw free the yard holjini pond to the Tennessie iver it allowed under emergncy conditi,'n
o"ct dike stabiliry. but only to the sintma eatein nerenltated by the oemergncy.
**iglte.  shll be ptvided to the DirTctr.

to
Notification of such
rtforrament  Division within five d.Is after cny occurrance.
.,-llhtlonal ak.nsturingl stall Include total aunpendel, ettlebhle and total d4aeslvd eol.deta amonl  nitrolonl
ant total "eppn*. trn, mngarnsee and atnr.

t+  pit shall not be lese than .0 standard units nor rreater tha

9.0 standard units and shall be mnittored
I/ve- e. a Irtah seatle.

f-ere shall he nModisharge of flenti(lng o,, I visible foe iol ther thea trace anutl.
Aple. taken | - liaslitce with tkh minitnial requirements srpeif d above shall be taken at the
,1l.thot l.hotiAn(s): plant discharge r.lor to entry lein the TonMes*ae River.

I/ tihe t..eivng Water shall nt esatl4 (1) a aitm water teserature change of )* (5.4P) reltive
&n ,*qgetra costirnl point. (2) a mua te'perlatetrsof NI.'C (N."FO), ePcept when u"trea tre IpYeatures
)approah oa exceed this value, ant (1) & msmum rate of eng of 22C (.VIr) per hour outside of a

miing so whi-4 shall not erceed (1) a silamsm. width of 240 loot nor (1) +O- &1t lieea nuawtr a

lenlgth,

1 D-r?el the first Ito-maeth peRied of substaetianly full gi peration, s@allms  skhall follow
e&rh applicatioe of thin Ise ustil eufficient OPecatngll xrtener hba been obtaillt4 to assure
etpltsicc  wilth IhitM |, taeand thn aaulyat frequsncy mo be redurced to aom d" per wemk.



auzr@uUsN inmm jTonu

Ntt Ei'ising lete f deeotee ea Ista mki
(Jam- uobaueae  a'dblhsin ) 1 «l0Operat  €eal Sews Ttreatat PIM t

SW 1*Ned beOm" andm*Aondwd by oS pirmlreeas slct  below:

4/1 exet as noted
Msmauement o  mplg

Datly Aiv. Daely Nax. PlgUsncy Type

S(O 43 (0.012 llda Crab

. 30 ( ) 40 1m3/sth crab

Total Supeaded Seli a@norh 60 Orab

Chlorinem " lldul I/A N/A 1l day Crab

letal Coll.or NIA IA.

(orantsal/100 m) 1/0'th Crab

tfiflet  shall be aerebt at all timn. 4

T dWrbema dier of floatl sole orrvhtbftam i  Wther ane momot |

Saro0e take Incomphance wth the monit g qutinnw. speclifd aborsall t aen atthe foaloti g location. S.
SevaYl treatrat pinat offluent prior to ailtng vith any other wast rege.

1 Serial number asasplod for identfication and monitoriag purposes.

4. IrPLUM? LIMITATIONS AID nwiaotiNc tQUIR.UTSo

Durin  the period beginnein on ffaccive data and lasting throubSe* pir4trto
@;@awlmgggs authoried to discharne from eottall(s) oerial amber(s) 004 11 - Preeperatioual tal

Such dticharge ihall be limated and monitcred by the permittee a specified below

Effluent owscwitte Pthaky i e Manisag aqu nt
aDoly Averap Daly Nasmm Meanioemt Smp
FhMO-7( Type
nlw-tr/rlp  (MOD) N/A A Id.iv Vtr or pu loog
Oil *n Croese (wall) 18 1 C3ab
Total Juopendd Solids (Mgl1) 30 100 2/ 8-h. cposte
Copper._l_ Toltal (1?|1) %8 %8 % -hr. tcpostlte
ree. Total (mal . . -hr. corpesite
Phosphorus, s(e )(gIL) 10 1.0 / gﬁr composite
Mtal cianlag waste shall anY cleiejt cmpunds, rls wates, or my other waterbene rsaidu
derived from claeling my sal  process equfdl t.

The quantity of pollutants dischargd in metal cleanmig VWSES shall not exceed the.quatity deteamled
by aultiplylag the above oaceatrattoes, timo the oveh of natal cleanig wastes.

I/ Serial nmber assigned for idetiflcttell and moeitoring purpoes. .
I On start of ditcharge and_one/wealf épsecrﬁgf&gr nti tralna"'e of dlacbarp with oe smplo takes

Stmediately prior t0 terminatios o

The pil shalntolrbtheum 6 .0 ee a o0 t . iet® Itsad shad e menitelod I/day.

sCalpeta  lesmplae | S| o M*Asig a bimmnt speeati absintiAl be rtbn a StefSlleon  lwUrean)

4diockr from the mtal dleest% uastedreatmet factilty(@) prtor to elats4 with tsa
other wotoafm disAcktrgtn fhrgon.  6Ser0a lome 002

WOU to tlhe oset that the geo tta provia Ind dlrposl or spray Irrigation of these
weetes, the abhe linta tlems and mitring requiremeate shail set be amplieale.
etiftesttia of prepsed diepeal tho M r hall be provided tavA nd the
State leter.DRA



ECILIET LUtITATIONS AD nIRt=ItC, I ZIOtEMrS

DuRiegthepeiodbed¢euing m start of discharge ad Lt tta throur.h eprilattun
thirperutel e ahivsawn hdtadhtheh teo outal)ra i umbe) 07 U - Uietral Waste Sump(neutr.liser waste tant

S-ch dichargesl al Ibe limted d mdonttaor d by the peenitt a specifid below:

Effl umet Omsarlerflstc DUb LimitAlton Monitortag Requi r men
kg/day (Ikb/day)- Other Units (oil)
Mamrsement Sample
Dady Av Ditly Maxna:- Dly Avg Daily Maxinun Frequency Typ
low-m;b13Dy (MGD) /CA N/A WIA NIA 2/week Crab or pump |ogs
til and r.rase 2.0 (4.5) 2.7 (6.0) 15 20 2/lueek Crab
Total Suspended Solids 4.1 (9.0) 13.6 (3.0) 30 100 2/week Crab

I/ Serial number assigned for identification and monitorint purposes.

There shall be no di chl ar of flette sodi or vi si blfoamin other than tace amount.

Sam,!rds It m c,.mplance with t hemonitortng requr emmt s specifed bove shall be taken at the f ol I owi nig,cmtionli
Indtvidual dischatres prior to mixing vith mny other vaste stream.

00”0

A. trFLILENT LINTTATIION  AN.DNttITORItc@tQOIRtEMTS

During the ported heRInnin on start of discharpe and lastthl throuRh explration
the prrmittee ti autiortsrd to discharge fro outfall(s) erlal nesder(s) 006 1/ - Liquid Rlhaste System

Such *.s-harges shall be limired and monitored by the permittee as specifted beow:

Etfl ent rharacteristic Di scharge L lattations eonltorina lequirements
Dally Awerate Daily Maxtimu Meaurement Sampl
"requency Type
Flowu VDay (MGD) I/ bat ch Cal cul ati on
Total Suspended Solids (nmil) |/ bat ch Crab
I.tntattions nd un itrt"* reqvitremnts shall % applicable only when liquid radl ase rystemeffluent is

directed to any wants stress which discharges to *atersof the United States.

1/ Serial nvber *ai gnéar identification and aonitortin purposes.

o* visible foam in other than trf 0 amounts.

T.er, <., e no discharte floattng noltl.

Samples taken n conpliance with the nniltortal rquireemts specifted above shall be taken at the
followtng location(s)a discharge from ra~waste treatment ystem prior to mxing with any other
wast e stre.



A.

rm MmTIA M Mintaum annmM S

D i s peLried begerse o s tart of hdethrgad latltea  thite  aipretlt
the peuttee 1 M r mut dtherg frm e*tfaU(s) serial auer(s) a9 . Turbine uilditg ttion
Such 4dtoafUere el  be Itited and uattered by the permittae - Opectfled "elon
IBflesst Q  etfri DtschEM L talitteos sitnoltt  Inmrel  me
IK/day(Ibe/day) Other m-itt (mg/) Iteummrmt  aple
Dally 4/8 Daily Na Daily Avg. Daily ta hPrequey Ty

- I1/iA 2/wek Grab or pump lops
U QLdy o) 6208 22(400) A % Sweek Grap O PumP fop
Total Supended SeHid 120(280) 1090(2400) 30 100 2/wek Crab

There *hall be no dfcharge of f otling solids or visible foo in other than trace amous

Smplstaken in compliece with the anittorin requtremnts cspetfteaboe shall be taken at
the tolloing loyirton(): station ump discharge prior to mining with any other Wast stream.

1/ serial number ssigned for identification and monitoring purposes.

rIFLLt:.rt 'ITATIONS ANI MmOITORIG RqUIRDMT

th

D-~irtng the peri -1 hb..nning on start of lischrge snd lasttin  through esptratieo

perittee is a**hr'ed to discharlt free outfli(s) serial *tber() 008 1/ - Codensate Demieraltser

su<h discharne. shall be iltsted and monitored by the pernittee as specifed below:

Etluent Characteritric TDicharge Lt'itt  tom tmitertag aguitre e
Kl/day(Ibs/day) Ot er nlits ( la/1)
Dtill, Av. Dallv Rla Datly Avg. Daily Has. IMasurenet Satpe
Prequency Typ
Ploe-  */Dey(cM0) N/A X/ A N/A WIA 2/eek Crab
Oil a4 Grease 2.5(5.9) 33 (7.2 sl 20 2/week Grab
Total Suspended Solids  6.9(10.8) 14.4(36.) 30 100 2/eek Gab
The sli et Iss

thn 6.0 standard units nor greater than 9.0 standard units and shall be

onitored I/Wek ona 8tab sple.

There shall be

r dicharse of floating solid or visible toem it other than trace aunts.

SalVles takes t celpilante th tle o itainLs requiremnts specifd above ,hll  he taken at

the fellewitg locatl "n(s), effluent from

I/

condensate delinerallsr system prior to siie  with my ether *

Selial mber astsined for identittlatiut and snitoritn  purpone.



of 6aRB ~ amstetigh - =01 r v US§/expiglR Oseoater Ilemar”a
lumA asopll  bsmilled mid iendouteE t dibs ey soip Onfeilr t
atledl r Dha*s.lr,  «.i sm’

Saletty eage Saly saloms ha P
nre--s/D (1000) ulA Ilmath Isatantaneou
Oil ,od Creme (iell) Hm»tb Creb
Total Suspended Solid. (g/l) 199 /oathL érrh
Coper. Total (ai/l) It, Lt Grab
Irn, Total (/1) 1.0 limenth rra,
Limitation and nlittoring ea .tret ts renmolt applicable if blow | dtoCadargd to the conAste

demineraltser system.

The quantity of pollutants discharged shall net exceed the quttty detefmtd by mitplyta the f
of steam enerator bloudown times the concentration itated ‘om.

DRAFT

h-re shall he nodhacrhar  of Bor ng Wedsnorvisibte ufeh h trar  ount.

cSmrmer take in wnmphance with the monitingm  quiolrUmneis spEf wr Ishll betaklen at tvwhy trawre
discharge from the btowdown prior to milaxin with any other vaste stramn.

1/ Serial nuiber asigned for identification and monitoring purposs.

EITLUIt LIMITATIONS ANDMO.TORIIG 1IEQPIRIMII

Durlna the period beginanin on start of discharge and lastuia through aptratten
t' parrtttee to aurhorised to dticharge from outfall(s) erioa numier(t)010 I/~ lypochlorttl e lulding
DrAins. OI I1 - Servtco luildtin  Sunp. 01211 - Dtieel Gnaer.tor lullding Drains, 013 1 Additional

r.qulpmrnt Bo.!..'nn Drafin. nl 1/n.d O1 I/- ustlliary Puilding Swpn. 016 1/- CD Pump Station Sgmp, aid
01? I/~ Cooling Tower Delllnitg astn Iffluent

S-3chdischarges shall be timited and montored by the pernittee fa specified below:

tffluoat Sarecteristic

Discharg Limitattions Noitortai teuiremmt
Measurement Smple
Daily Avg. Daily N1 Freq.uncy Type
Flow-m)/Day (IGD) N/A N/A 2/vek Crab or pump log
Oil and Crease (gl/l) IS 20 2/wek Grab
Total Suspended Sollds (9,/1) 10 100 2eek Grab
The quantity of pollutanlt ditcharoge from each serlil imberehAll *ot

*eceed the gnmtlty detrmined
by multiplytil the flow froe that waste source times the concemtrftine Itated above.

There heall t* no dicharge of floating eoltd or viatble feem oi ether than trace amonita.

Samples taen IS cmplf se witl the moninrtlig rquiremer ts specified abe shRall be taken at the -
followig llocAtien()t dischfarg from each s~uree prior to diocharge to to yard drainage eyelt.. I I r

I/ serial Iners assinted for idontification and nmnitoriag purpooos. 1t
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A MANAGIEMENT RFSL'IMENMNi

Chanre M Dchalrge

AN dcharas a .'-,ond eienall to consdast with ih. W. ri and condmon. oif thu
peitu. 71s d *wwg of any pollutant ident(frd in thm rm.t mmorfmequ -ntly U an,

as a lel iaea *u of thalt iU -« sl contitute a v¥eda&Lln of the permit Any
antalMpted ft ...Iy experuons. poductisn increase. or iar €S moadifiataion which will
senuitnm . differemt - mro jduscharap of pollultant must be reported by
suber ason 0. ' * * 'rULJ applaiaston ur. of such chantm wmilhot violate the effinent
lutatAlons speerid i thi permat. by notere t permit mauin authority of such
rhan*es. toaowias such notae, the perut may be modihrd to specfy and limit any

p o uriSanlot pemnoudy hmlsed.
Noncomphimer Noteificasts

U. fo any meason*h perit er dovr nitcomply with or ill br unatel
any duly masmuss effluent Im.tatn specfied in tsc. permit. the permitte hall
lovid the Regonal Adnuaftnator and the Slate wih the following anformalion. in
wrinan  watUisAVe (6 daysof braoming awise of such cundslion.

a Adrecrgtionof the duhare aul cause of noncomplhance and

The paemodf aancomplane., anludug eact date and Seme.or. danot cormrted.
Ute manlcr ted ame Ibe roncm-phae expected to continue. and satep beinr

akento @edi.elimseie and preasng eurmene of the moncompilyig dscharger

8wrnhh  OpPMWor

Tr permse shall at al tames maintain m good -ormain  ordn and operate as ffrsenUly
a posmsM | tretatlles or controlfassiUti  or system installed or usd ty tne pnrmntll
S rchave cumplanre walh Uhewr and codations of thrspjhrnn

A"Merrimpact

The eermiase shall SakealUlWasonaul' srep In minimurna) adnee.' impast tulnaviible
waitm usut g from noncmphalu r - th any effluent limitautons specsfled in tis
permit. includuin acceler ad oe additunaM moulstlun a necessary to deermmin  the
Mture and npert of the a"onieplying di chasge.

Any d-wson hmo or bypse of faciletsa iemeary to mnlaau compliance with she
em i and condate u thasperaut n |ehibited, eacpt ti where unavosdabbt to prevent

Ot liae onserw propq y dmnage. or tl: where WIr  ne storm dra nage U nrunoff
would dlama- any farlidtaes nece for complance wish the effluent limitation and
puhibstame of ths permt. The perman shall pran ptly notify he Relonma
Admisrlar and the S'iem wnain of eah suchdiversnm xbypa

to romply with.

6. emased Sawm m
Stid sludgesalter bekwash or other pathistab seeed a de  use of weel e*
Cwaol of weateam ha be d*eed of a a NmMr ec altdpW yp mLan
howwish metamstliea mHi m» Ng gable  m.

7. ForW p~
hi etdM nataat sedtae miother mffludatpliomw ri pbilm of dim

. o]
5. RmHONaMULI
I

permiteirm tte shrileither:

* la IMeCodan  with Ih  ShedOle of Complome contal in a .ptaid a
alr ti-  powser eet fftamrt to operatethe waslewater contrl Ufalll;

O. Iftlash alemlel pll MeMEst inoealae. an no dae fW aa IMPbrWM-a&Sti

appeme Putt .

b. HI.. due* oarw onhmeprodia n nd do diWurgl upN US
n*dc(tn. I, or bthi of the psmary eeMe of poer to ewunaWsw easetl

iofBab

ItiIfhflasry

The perittee shall allow the Relonal Adinalstrator, *&dlor hib
his authoruid representatives, upon tie presatetito of crCedattalte

a. To enter at 1Odeermitee’ pseis he an @nt meer Isleasted a ia
whelh any iseceed @ Wnd to be kept uedr Useerws and csiadtim of t
pefit; Mnd

b. At asmnable SIES . heaasess tolad copy anyerord, seged tobe ptendar
te tares md alniem 0 dis pem-t; to iMpat my mlertmsl eslpn> of
eambeging mtdied gAuded hil" | peansit and to samps my th ofpemta.

r>sroftOlsmsep  CeuasBf

lalte evmt of my hn irtconbol obrwessep d tacahtm em whligdieallnhren
daches -matae, per fatile Il notify Mthecce gewlar a caot  ofte
mnesm  fthis pemi bykue. A emmy whch shall be flewmrde to the Rel
Adetab  arand die S.owon,p-am 0Oean6 agy .

Amlbuyef epm

apsttr dAdaMl d whe IMase iandermam 0 USAct jall peeF
pespee -i seemimasm withe te 01 di- ptmins shall be muhible Ur e ubbie



PAt 11

2 b
pw , T%0"20168

o
,yV sil tA. I(re.s.a

P - thi  fflwa Iff IW isl **er pollulice rc. *L. -'
| Adl* M| msW IASq«l usd byt h A lrfflul, dasist ne*.  *onewted r.Ntlledjjtl
k siSW  Isiu syl e ash  nleurd nay resial ~mM  Mpoue""

umvh  pusms  padd toe i Wecrois® of tu At.

tnrwMAsfnto

Alr MCe s noe oppaoruy foe a hekru. Qi permt may e inos lird. Unseedosd. or

meShed a wole of a pat durang its tem foe ¢ame SULUdi g. but not hiuled to. the

a 4Vtsonos mmy Wion or coaditaos of thi purrt.

b. Obingo pdst by ma yees fal urgo doc~lo fully all r&eant

a A binea my ceMdoltri tra¥/ques ether a awpos" Or i r Yurmet reduction or

chmainmt elthe asthmsad d Irhue.
i t udaeFr AONe
i etoal . P 11.. amde it ms effuenselttad aiprohiobil. lamiludbn
eftel stadal ea pohshbt,, i

schdie of complbmane er nm
&Wztlded mndeS p. Tl?ga)‘ s(K/lﬁxct foe atoani pool-Wt which i,p4l in the

degh and oa stoned ar p-blbuoma a , s. netsngent y hnieslssos f 0 urh
psimuit  in s paunk.i p(m 50h be msA oneodfed accordance with th

eo- ekthend d psm i oand the pesmatw soaosteid

. CirMlId iCraUmlWe
Lasespt a p  Amba pauss eoditms on "Bypesing’ (at Il. A-6 had "t omw
fabme" (u , A-7sl T et n? amth  pmishl be consM.id o is  he ~wrmotteo
trir ce  rineJl ienm emfe moscome*

. Q. Is e 'ad /«ae
Ne ma Pnf asseheale. mO akshmst ciunsof yto whiclshe

Bssalar

Nedtga h prm dSi e ashud topretudeteaestimawh my < ghi es

hse t pamibo fumsmy ospemmolitma.  tsbdsoiu. of PMt O 9€"luhed puresut
Acmt ih.ea 1 km- lee tmsnds.a ty pee dhtP Irseordl0 of th
Ae.

rage. OM -
Perwit  a.miamolr

9. P"ni oert ilRh

The issuaunc oOf this permit doar 1%t Lacawy elvpr-.irtly rglitl In elltrr
real or persoal property, or eny .cl-o tw ptivtllee. anrd.rl. It
authortit an, lijury to private troporty > any Inualos of pCoeoal
rights. ncr "Y infril et of loderal. State or local I-M onf latitw .

10. Sever*abilty

The provislons f this permit are severable. and If ay provtisio of it*i
perit. or the appltcation of asv rr'viaion of this permit to my ctreae
stance. It hold Invalid. the el.itctiot of such proviaits to otier
circumstnces, and the rensrler of titl permit. shall nst e effected

heret Y.
PAXs
RQUIOUINT 90
A. There Ihll be ao discharge of mtal clealng eotes (ajeept aso t

for Serial 004) as defined to 40 Gt Part 432.11() to ay pl ant west
stress which i sachargeto Waters of the tUited States.

S. If the perlitte. after elnitoring for at least 12 amets. deter
loes that be ti consistently seetllg the eftluest latL contaised
hereto, the perenitee ae) request of the Director. bfjtrtoet
Division that the enaitoring requtrements be reduced to a el er
freenesn or be rlla:nuted.

C. There shall be no discharge of polychlorinsted btpheosl compeud
such as those cononly used for transformer fluid. In thl eveat
that PCl contalting equipment s uasd oe site, adnitstrottive
procedures shall be Istituted to (1) meintain a detailed te€try
of PCs use. (2) assure ennseLrig design and aonstructloe to
preclude release of IC's to the aenvroeamet, sd (3) effectLvly
detect the loss of PO's from equi pmet. Detail of ewah plro*edr
shall be submitted by |  tmotber 30, 1976.

D. The comp.ay ohall mtlly the Director. Idofrcemet Dlvisiam tlo rtlU g at
later than stity (60) days prior to intltuttsi use of apl addigial
bloclde or chemical used | cooling system, other than ehlerler, hich
my he teutc to aqualiC life ther thna those previously rprted to the

tnviyeinmtl hotetrt Agency. Such nettficatioet le includee
1. a and general compositton of biocid or ewad al.
2. 9-hour edilan tolerance limit data fer organsim

repreeontative of tie btota of the vwterway Lto
which the discharge shall occur,

quantitles to, be used.

frequencles e( use,

propoced discharge coance.tratioet, and

EPA registrateon numer, if applicable.

Omrw




Pefme 1 oa
Pernit No TNo020

CoacreoC  wuahing wastes shall be directed to the construct .n yard drainage
pead (Serial ulber 001).

Istate scream bachmr h and straiter
pVad ules results o operatiao
for rer:stia. IUstrial removed from the bar racks shall not be rl:
the Temsesee River.

fflest diffuser shall be designed to asure a ntimram dilution (ac:: of 10

at all riir fla cooditions. Subsequent to commrcial operation of Unit 2

fleld masereasm (supplemnted as aecessary W.rh modeling results) shall be
cemucted to determine three dimneional coonftiration of the theral plumes

e-bel teetlte te dispersion modelina, and ssure conformance with the assigned
thermal aling sone. The report oa thermal plua and disperstor. .. rtc:erlstics
shell be submitted not later tha 15 months after commrcial operctlin date

of ait 2.

There shall be so discharge through the plant diffuser system when Tennessee
RiSr floe are Iss the 3500 cubic feet per second. Positive laot rlocks with
the Uattsltr Nydroelectric Plant shall be provioed to assure complance with

this req-Irmat.
ucharge of bludewn from the cooling tower system shall be limited to the

stnial discharge practicable, coaistant wit. requiresats of the once

through ra cooling water system

Not ater them oen year prior to the fuel loading date of Unit 1, persittee

shall splemat the pre-operat- i .1 Aon-radiological aquatic monitoring program

approved by th Director, Ento-ament Division on to reestablish

beelise data on water quality and biotic condit ;ns in the Tennessee River.

A report as this study shall be submitted not later than three months prior to

the cmrct! operation date of Unit 1

By the coaretll operation date of Unit 1. permitree shall tpplemet the non

raoological aquatic monitoring prograe approved by the Director, Enforcement

Divisei en Reports shall be submitted annually. not more than

three mths followain completion of the -porting period with the first re.ort due

15 matLh after taplementation of the prgBram. The program shall continue for

a period of nt less than one year after commrcial operation of Unit 2.

Permtte shall comply with applicable requiremunts of 40 CR Part 112. OIL

POuULL.l.wiPvufirnN.
shabll provide a technical study that correlates operations

backwash shall be discharged to the holding
| aquatic monitoring proaria indicate the need
rned to

The peritte
eapriece with condeer tubes from Units 1 and 2 and demonstrates a
suficiently low corrosion/eroaion rate to assure protection of aquatic

orgai sem A study plan shall be submitted not later than one year prior
to comercial -peratio date of Unit 1. Report period will be developed
upo submission of the study plan.

Cepl s of all routie liquid effluent and water quality monitoring reports
submitted to MRC shall be subidtted to EPA and the State i'rector.

4

Pamp 2
Permit No. T08)20160

Copies of all plans, and repotr subnitted In accordance with Parts Ir.c o c.
J, K, and 1herein shall be forwarded by the perstttee folloust
umber of Copies Addr essee

Director, Enforceaent Divisio. EPA (Atlanta)

1 Chief,  rcology Branch, EPA (Athens)

2 Director for Enviroaental Projects, KRC (Bethesda)

2 Regional Director, Fish and V||] ife service (Atlanta)

1 Direct r, Tennessee Division of Walef Quality Control
(NashvilI1)

1 egional Engineer, Tennessee nlivieon of Water Quallty

Control (Chattanooga)

This prmilt shall be nodified, or alternatively, revoked and rrissued.
to cosply with any applicable effluent Iinitation proQul Sgatd pursuant
to the order of the United States District Court for the bistrict of
Col unbi a issued on June A. 1976. In "eatural Resources |efense Council.
Inc. et.el. v. Russell t.Train," 8 IC 2120 (D.D.C. 1976), if the
effluent linitation so issued:

1. Is different in conditions or nore stringnt then
any effluent lilntation In the petait; or
2. Controls any pollutan not limited in the permt.

The Tan.essee Department of Public Health has certified the di schar ges
covered b) this pernit with conditions (See Attachnt "C"). Sectton

401 of the Act requires that conditions of certificration shil brcons a
condition of the permit. The monitoring and sauplins shall be au ndicated
for those parameters Included in the certification. Any effluent linits.
and any adl hion*l requirenents, specified in the attached state rertifica

Iton which art mot* stringent supersede any less stringent effluent linits
provided herein. During any tie period In which the nore stri ngent date
certification effluent linits are stayed or Inoperahle, the effluent linits
provided herein shall be In effeL: an. ' 'lv -nforceable.
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