Please print or type in the unshaded areas only

(fill-in areas are spaced for elite type, l.e., 12 characters/inch).

Form Approved. OMB No, 2040-0086. Approval expires 5-31-92.
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If a preprinted label has been provided, affix in the
designated space. Review the information care-
fully; if any of it is incorrect, cross through it and
enter the correct data in the appropriate fill-in area
below. Also, if any of the preprinted data is absent
(the area to the left of the label space lists the
intormation that should appear) , please provide it
in the proper till-in area(s) below. It the labelis
complete and correct, you need not complete
tems 1, Ill, V, and VI (except VI-B which must be
completed regardiess). Complete all items it no
label has been provided. Refer to the instructions
for detailed item descriptions and for the legal

NN

Il. POLLUTANT CHARACT

NS TRUCTIONS:

ERISTICS
omplete A throug

o determine whether you need to submit any permit application forms to the EP
must submit this form and the supplemental form listed in the parenthesis following the question. Mark "X" in the box in the third column if the supplemental form is

attached. If you answer “no" to each question, you need not submit any of these forms. You may answer "no" if your activity is excluded from permit requirements; see
Section C of the instructions. See also, Section D of the instructions for definitions of bold-faced terms.

authorizations under which this data is collected.

A. If you answer 'yes" to any questions, you

MARK ‘X' MARK X'
SPECIFIC QUESTIONS YES NO FORM SPECIFIC QUESTIONS YES NO FORM
ATTACHED ATTACHED
iS faciity a publicly owned treatment Works B. Does or will Ihis 1acility (either existing or proposeay
whlch results in a dlscharge to waters of the U.S.”7 X include a concentrated animal feeding operation or X
(FORM 2A) aquatic animal production facility which results in
16 17 18 a discharge to waters of the U.S.?7 (FORM 2B) 19 20 21
[C. 15 This a facility which currently results in gischarges D. 15 this a proposed Taciity (other thar 11056 described
to waters of the U.S. other than those described in X X in A or B above) which will result in a discharge to X
A or B above? (FORM 2C) 22 23 24 waters of the U.S.7 (FORM 2D) 25 26 27
{E. Does or will this facility treat, store, or dispose of F. Do you or will you inject at this Tacility ndustrial or
hazardous wastes? (FORM 3) X municipal effluent below the lowermost stratum con- X
taining, within one quarter mile of the well bore,
28 29 30 underground sources of drinking water? (FORM 4) 31 32 33
[G. Do you or will you inject at this Tacility any produced H. Do you or will you inject at this Tacility fluids far special —
water or other fluids which are brought to the sur- processes such as mining of sulfur by the Frasch
face in connection with conventional oil or natural X process, solution mining of minerals, in situ combus- X
gas production, inject fluids used for enhanced tion of fossil fuel, or recovery of geothermal energy?
recovery of oil or natural gas, or inject fluids for (FORM 4)
storage of liquid hydrocarbons? (FORM 4) 34 35 . 36 37 38 39
S This Taciliy a proposed stationary source which s J IsThis Taciily a proposed stationary source which is
one of the 28 industrial categories listed in the in- : NOT one of the 28 industrial categories listed in the
structions and which will potentially emit 100 tons X instructions and which will potentially emit 250 tons X
per year of any air pollutant regulated under the per year of any air pollutant regulated under the Clean
Clean Air Act and may affect or be located in an Air Act and may affect or be located in an attainment
attainment area? (FORM 5) 40 41 42 area? (FORM 5) 43 44 45
iil. NAME OF FACILITY
T T 1T T 11 :
1 SKIP TIVIAI ISI EIQILJIOIYIAIHI INIUICI LIElAIRI lPILIAINlTI 1 1 L L H L 1 L L 1 1 1 L
151 16-29 {30
IV. FACILITY CONTACT
A NWW)T area code & no.
Zloioiuint TrT TelaTRILT N TviaTclel TRIRIE; S iiDlEN T | fa)2) 3] [ei4 3] |7, 0]0] 1
151 16 - - -
V. FACILITY MAILING ADDRESS
A AIREEY OF P.O.BOK
TAT T T U T T Tl Al T T T T 1T T 17
3 Plgl B OLXI Izlolololl LOIP Sl I4lAl -ISIQlNl 1 A 1 1 L
15116 : 45
: STAT| D ZIP CO
T v T T T 111 I—BI"'QP'FB'FQ#N? | S L L L L L L T D'F_'
4 SlolDlDlYl Dl}\llllel o L L 1 1 1 L Ll L TIN 3 7 3
15116 -
Vi. FACILITY LOCATION
5 SLEQIUI&YI Al HI IAICICIEISISL lRlolAIDI ) I | 1 1 1 L 1 L
1515 45
HlAlMIIILITIOINI I.Wl 1 LI L
1 ) L 1 ] 1 1 1 1 L 1 1 L L 1 L L 1 1 [ 1
‘|46 : 70
C. CITY OR TOWN D. STATE E. ZIP CODE F. COUNTY CODE
(i known)
rr.Jr.1r.r1r_tr. 1. 1r_1r. T 1.1 17 1T 171 17 17 17 171§ 1 T T T .71 T 1
6 SIoID'lDlYI IDIAI llel L 1 L 1 1 L L 1 1 1 L TIN 3I7I3I7l9 L L
jasiel 1 1 4 L 1 {1 1 1 1 I | I | [ 1 1 1 1 140 4142 47 1 51 52 - 54
EPA Form 3510-1 (8-90) . CONTINUE ON PAGE 2




CONTINUED FROM PAGE 1
Vil._SIC CODES (4-digit,_in order of pti

A. FIRST B. SECOND
% T T 1 [(specily) : .i{ T U I (specily)
7} 4 9 1 1 ELECTRIC SERVICES 14
15[16 - 18 15116 - 19
. C. THIRD 0. FOURTH
— g T
jcf . T T T]{specity) [c] 7T (specify)
7 W S— d 7 ] 1 'l
516 - 18 15[16 - 19
Viil. OPERATOR INFORMATION
A. NAME B. Is the name listed as
c[ T I LT 1T 0T 0 T T T T T 7T T 7T T T T T T T T T T T rrr item Viil-A aiso the
TENNESSTESTE VALLEY A UTHOR!I TY : owner?
L2 (S Y WA TN N WA T NS S YUY SN A NN VRS WS S SN TN NN W T TN S N IO N T Y T W SO SO WS O OO0 [Xves (CIno
15116 i 55] 68
1 C. STATUS OF OPERATOR (Enter the appropriate lelter intg the answer box; A "Other’, specify.) D. PHONE (area code & no.) )
F = FEDERAL M = PUBLIC (other than federal or state) (specity) [ c] L St
S = STATE O = OTHER (specify) F [A] (4,2,3 8;4;3 730101
P_= PRIVATE 56 15] [6 - 18] 18 - =21 22 - 285
E. STREET OR P.O, BOX i
TrT 1T 7 T 1T T T T T T T fT 1T T7T T T T T T T
P. O, B O X 2 0 00O, OPS 4 A'- SQN
1 ] [} [} 1 [] ] 1} [} 3 [} (] ] 1 [] [} R L} [} ) [ 1 [] ) ] 1] [} [

26 : 55 C
F. CITY OR TOWN G. STATE | H.ZIP CODE [iX. INDIAN LAND
c] T I T"'T T 1T 1 vr1rrrrrr1r 17 r1rr1rrrorr1rr1r1 T 11T 1T T s the facility located on Indian lands?
slsopboy DA ISy : Tal {37379 [Jves [x]no
[] [] [ ] 1] ] (] [ [] [l ] ] . L] ] (] L1 3] [ [l (] ] (] ! (] L L]

15] 16 40 41 42 47 - 51 52
X. EXISTING ENVIRONMENTAL PERMITS

A. NPDES (Dischaqes to Surface Water) D. PSD (Air Emissions from Pm&d Sources)
clt] I 1 _ LB clr] L Operating Permit, Cooling Tower, Unit 1
sln T NOO 26 4 5‘ o ., |elr 41I50-§06.007|01-P1C|2 Ly (sea next page for other air permits)
15] 16§ 171 18 30{ 15} 16} 17] 18 30
B._UIC (Underground Injaction of Fluids) E. OTHER (spacify)
clrt]! LI UL clT] T T 1T T1 LU L (specify)
i [ T SO WU TV Y W Y A M 8 D.M.L.3,3,1,°,5,0,0,2|1| SQON Inert Landfill Permit -
15] 16} 17] 18 30} 15] 16] 17] 18 30
C. RCRA (Hazardous Wastes E. OTHER {§g§|i_f!d
el ] V7 T lﬁ—'r_r‘l’ﬂ—lll T T Il T 1T T 1T T T T T T [{specify)
T 4 [} 4 N 0 1 5 i- i :
9{R N 5.6l .0. |2.°|5|°| . 9 Tl |R|O|5|°l S Multi-Sector General Permit (stormwater)
15] 16] 17] 18 301 15] 16] 717} 18 30,
Xl. MAP

Attach to this application a topographic map of the area extending to at least one mile beyond property boundaries. The map must show the cutline of the
facility, the location of each of its existing and proposed intake and discharge structures, each of its hazardous waste treatment, storage, or disposal
facilities, and each well where it injects fluids underground. Include all springs, nvers and other surface water bodies in the map area. See instructions

for precise requirements.
Xi. NATURE OF BUSINESS (provide a brig! description,

Sequoyah Nuclear Plant (SQN) produces electric power by thermonuclear fission.

1 certify under penafty of law that | have personally examined and am familiar with the information submitted in this application and all attachments and
that, based on my inquiry of those persons immediately responsible for oblaining the information contained in the appiication, | befieve that the
information is true, accurate and complete. i am aware that there are significanf p ‘nalties for submitting false information, including the possibility of
fine and imprisonment. 4 %\_ : .

FCIAL TITLE (fype or pnnt) C. DATE SIGNED

John T. Cartin
Site Vice President, Sequoyah Nuclear Plant




Form 1 - General Section X - Existing Environmental Permits

Chattanooga-Ha_milton County Air Pollution Control Bureau

4150-30600701-03C Operating Permit, Cooling Tower, Unit 2

4150-30700804-06C Operating Permit, Insulation Saw A and Saw B

4150-10200501-08C Operating Permit, Auxiliary Boilers A and B

4150-30703099-09C Operating Permit, Carpenter Shop

4150-30900203-10C Operating Permit, Abrasive Blasting Operation

4150-20200102-11C  Operating Permit, Emergency Generators 1A, 1B, 2A, 2B and
Blackout Generators 1 and 2



0.75 mi

TVA Sequoyah Nuclear Plant

NPDES Permit No. TN0026450
Hamilton County
April 2013




Please print or type in the unshaded areas only.

EPA 1.D. NUMBER (copy from item 1 of Form 1)

TN5640020504

Form Approved.
OMB No. 2040-0086.

Approval expires 8-31-98.

FORM _ U.S..ENVIRONMENTAL PROTECTION-AGENCY
2c EP A APPLICATION FOR PERMIT TO DISCHARGE WASTEWATER EXISTING. MANUFACTURING
‘ COMMERCIAL, MINING AND SILVICULTURAL OPERATIONS
NPDES Consolidated Permits Program
. OUTFALL.LOCATION
For. each: outfall list'the latltude and longitude of its location to' the neai’est 15'séconds and the name of the réceiving water.”™
A.:OUTFALL B. LATITUDE C. LONGITUDE o
NU('I\:.':)ER 1.DEG. | 2.MIN. | 3.SEC. | 1.DEG. | 2. MIN. | 3. SEC. D. RECEIVING WATER (name)
101 35 12 30 85 5 15 Tennessee River
101E 35 13 15 85 5 45 Tennessee River
IMP 103 35 8 15 85 8 0 SQN Diffuser Pond
IMP 107 35 8 30 85 8 0 SQN Low Volume Waste Treatment Pond
110 35 13 30 85 5 15 Intake Forebay
116 35 13 30 85 5 15 Tennessee River
117 35 13 30 85 5 0 . | Tennessee River
118 35 13 30 85 5 15 Intake Forebay

Il. FLOWS, SOURCES OF POLLUTION, AND TREATMENT TECHNOLOGIES

A."  Attach a line drawing showing the water flow through the facnllty Indicate sources of mtake water operatlons oontrlbutlng wastewate
labeled to correspond to the more detailed descriptions in Item B. Construct a-water balance on the line drawing by showing average ﬂows between intakes, operations,

SO Ly

treatment units, and outfaIIs If a water balance cannot be determined (e.g., for certain mining activities), provide a pictorial descrlptlon of the nature and ‘amount of any
sources of water and any collection or treatment measures. .

B.  For each outfall, provide a description of: (1) All operations contributing wastewater to the effluent, including process wastewater sanitary, wastewater cooling water -and
storm water runoff; (2) The average ﬂow contributed by each operatnon and (3) The treatment received. by the wastewater. Contlnue on addltlonal sheets:if necessary

Fk&”;") 2. OPERATION(S) CONTRIBUTING FLOW 3. TREATMENT ;
(list) a. OPERATION (iist) b. AVERAGE FLOW a. DESCRIPTION b.LIST CODES FROM
(include units) TABLE 2C-1
101 Discharges from Diffuser Pond inciude: 1490.854 MGD Discharge to surface water 4 A
. ) Sedimentation 1 - U
O :‘n‘;:nY:I";A";ﬁlyg::;eggﬁﬁt:‘(‘g;t Pond (via (1230 MGD) | pH adjustment / neutralization 2
(a) Discharge from metal cleaning waste
ponds (IMP 107)
(b) Turbine building sump
(2) CCW Discharge Channel: (1447.014 MGD)
(a) Raw cooling water system Disinfection (other) 2 H
(b) Diesel fuel recover trench; high )
pressure fire water, potable water
(c) Condenser Circulating system
(d) Stormwater Runoff
(3) Cooling tower blowdown basin (40.436 MGD)
(a) Essential Raw Cooling Water system Disinfection (other) 2 ‘H
(b) Cooling towers (closed/helper mode)
stormwater runoff :
(c) Liquid rad waste treatment system lon exchange 2 J
(d) Steam Generator Blowdown Multi-media filtration 1 Q
(4) Yard drainage pond: (2.125 MGD) Sedimentation (settling) 1 U
(a) Construction/Demo landfill stormwater
(b) Switchyard runoff
(c) Various building heat loads
(d) Yard drainage system '
§) Net Storm Water (Runoff, precipitation,
© less evaporation)( preci (0.049 MGD).
101 E Eﬁ:f;;ﬁi; ngl?gigéfrf;s:rrﬂl;a nd during 0 MGD Discharge to surface water 4 A
OFFICIAL USE ONLY (effluent guidelines sub-categories)
PAGE 12 OF 4 CONTINUE ON PAGE 1b

EPA Form 3510-2C (8-90)




EPA 1.D. NUMBER (copy from Item 1 of Form 1) Form Approved.
OMB No. 2040-0086.

Please print or type in the unshaded areas only. ) TN5640020504 Approval expires 8-31-98.
FORM ' ' U.S..ENVIRONMENTAL PROTEGTION AGENCY -
2 C : ) APPLICATION FOR: PERMIT TO: ‘DISCHARGE WASTEWATER EXISTING: MANUFACTURING
. E PA : COMMERGCIAL, MINING AND SILVICULTURAL: OPERATIONS
NPDES Consolldated Perrmts Program
. OUTFALL LOCATION ]
For each outfall, list the latitudé and Iongltude “ofits Io‘Eé'Tl‘éﬂWh’é fearesta5 secondsrand the hame of -"ifﬁ“é"iiééél\‘/'ing’?\‘/yaté“ T T
A_OUTFALL B.LATITUDE . - C. LONGITUDE . L e
NU(':S?)ER 1.DEG. | Z MIN. | 3.SEC. | 1.DEG. | 2 MIN. | 3.SEC. | D. RECEIVING' WATER-(naifie).. .
See Page 1a

Il. FLOWS, SOURCES OF POLLUTION, AND TREATMENT TECHNOLOGIES
R ?\mw?wms

C. Anach a line drawing.showing the water flow through the facility. . lndlcate sources:of mtake ter operatlons oontnbutlng wastewa Io'.the‘
labeled to. correspond to the more detailed descriptions in ltem B.. ‘Constructa ‘water balanoe on the'line drawing by showing average'ﬂows betwee )
treatment units, and outfalls. If.a water balance cannot be determined (e.g., for certain’ mining activities), provide a pictorial descnptlon of the. nature and amount ofany. -
sources of water and any collecnon or treatment measures.

1. OUT- . » e
FALL NO 2. OPERATION(S) CONTRIBUTING FLOW . ‘ TREA MENT

(list) a. OPERATION (/ist) b. AVERAGE FLOW a. DESCRIPTION T msT CGDES FR°.M
(include units) TABLE 20-1 :

MP Discharges from Low Volume Waste Treatment ; : -
103 Pond (LVWTP): . 1.230 MGD Sedimentation (Settling) 1 u

pH adjustment / neutralization 2 K

(1) Discharges from metal cleaning waste (0.0022 MGD)

ponds (IMP 107)

(2) Turbine Building Sump: (1.047 MGD)

(a) Miscellaneous Low Volume
Wastewaters

(b) Turbine building floor and equipment

drains pH adjustment / neutralization 2 K

(c) Condensate demin. regeneration waste

(d) Secondary system leaks and draindown

(e) Steam Generator blowdown

() Component Cooling System wastewater

(9) Miscellaneous equipment cooling

(h) Ice condenser waste : Sedimentation (settling) 1

p|Cc

(i) Alum sludge ponds (WTP) Landfill 5

(3) Neutral waste sump (WTP) (0.177 MGD)

(4) Net Storm Water (Runoff, precipitation, less
evaporation) (0.004 MGD)

IMP Discharges from Metal Cleaning Waste Ponds: 0.0022 MGD Sedimentation (Settling)

107 . pH adjustment / neutralization

(1) Metal cleaning waste (0.000 MGD)** Chemical precipitation

(2) Net Storm Water (Runoff, precipitation, less (0.0022 MGD) Chemical oxidation

=1 N NN~
o| @ |o|xlc

evaporation})
Flocculation

b InﬂuenI lines to MCWP are disconnected
L.ast MCWP discharge occurred on 5/31/2006

OFFICIAL USE ONLY (effluent guidelines sub-categories)

EPA Form 3510-2C (8-90) : PAGE 1b OF 4 CONTINUE ON PAGE 1¢




Please print or type in the unshaded areas only.

EPA 1.D. NUMBER (copy from ltem 1 of Form 1)

TN5640020504

Form Approved.
OMB No. 2040-0086.

itide and, lBhg'ltﬁ'a'é'E’c’fﬁlts?*l"o”é‘é’t'B' Sto"r‘fh‘e*neare'sf"\'fsis'e‘se‘ Asandthe ﬁ’é

(8

Approval expires 8-31 -98.

B LATITUDE

1 DEGT T Z-MING :_4'._ss,,¢:

See Page 1a

(list) a. OPERATION (Jist) ) i LLLS:
110 Discharges include wastewater from: 0. 058 MGD Discharge to surface waters 4 A
(1) ERCW system ** 0 MGD
(2) Cooling towers (closed cycle) *0MGD
(3) Liquid rad waste treatment system **0MGD
(4) Net Storm Wa}er {Runoff, precipitation, (0.058 MGD)
less evaporation)
** Recycle cooling water during closed mode operation is discharged through Outfall 110. Outfalt 110 has been inactive for approximately
18 years, but remains in the event the plant goes into closed mode.
116 CCW intake Trash sluice 0.006 MGD Discharge to surface waters 4 A
117 Essential Raw Cooling Water screen and -
strainer backwash 0.014 MGD Discharge to surface waters 4 A
118 Dredge Pond 0 MGD Discharge to surface waters 4 A
Sedimentation (settling) 1 1Y)
1 Q

Filtration

Pond is not in service at this time. Therefore outfali 118 is inactive. Only stormwater from surrounding vegetated area discharges. No
industrial activity in area. If in service, the pond would provide sedimentation during dredge activities and filtration for Iower depth waste

waters.

I l

OFFICIAL USE ONLY (effluent guidelines. sub-categories) .

EPA Form 3510-2C (8-90}

PAGE 1¢ OF 4

CONTINUE ON PAGE 2



CONTINUED FROM PAGE 1c _

C. Except for storm runoff, leaks, or spills, are any of the discharges described in ltems |I-A or B intermittent or seasonal?

B YES (complete the following table) [0 NO (go to Section i)
' B 3. FREQUENCY aFLOW ...
1. OUTFALL 2. OPERATION(s) FREQU :
NUMBER CONTRIBUTING FLOW a.DAYS | b.MONTHS a. FLOW RATE "5, TOTAL VOLUWE .
(list) ‘ (list) PERWEEK | PER YEAR (in mgd) (spec1fy with- unlts) | DURAT N
f.—,[:;g'gf};)_ Li‘;e,;g,, 1.LONGTERM | 2.MAXIMUM | 1.LONGTERM| 2.MAximum - : (N days)
AVERAGE DAILY AVERAGE * DALY .
IMP 107 |Metal éleaning waste waters (a) (a) .(a) (a) (a) (a) (a)
110 Cooling Tower blowdown basin (b) (b) (b) (b) (b) (b) (b)
116 CCW Intake Trash Sluice 1 12 0.0060 0.0450 0.0060 MG | 0.0450 MG <
117 ERCW Traveling Screen and 4 12 0.0100 0.0216 0.0100 MG | 0.0216 MG <1
: ERCW Strainer Backwash 3 12 0.0040 0.0096 0.0040 MG | 0.0096 MG <1
118 ERCW Dredge Pond (c) (¢} (c) (c) (c) (c) (c)

(a) Last MCWP discharge occurred on 5/31/2006. Influent lines are cut and capped. Stormwater flows only are discharged from pond.

(b) Cooling Tower blowdown basin discharges recycled cooling water through outfall 110 while the plant is in closed mode. The plant has not entered
closed mode for approximately 18 years. Outfall 110 remains inactive until closed mode operation is necessary, which will result in a discharge flow
of approximately 1487.4276 MGD.

(c) No dredging operations conducted during current permit cycle. Pond is vegetated and no industrial activity in the area.

I'II PRODUCTION.

d

A Doesan effluent gundehne limitation promulgated ‘by-EPA under’ "Section 304 of the Clean Water, Act apply to y'“ r. facmty'7
X YES (complete item llI-B) - [0 NO (go.te. Section V).

B. - Are the limitations in the applicable effluent guideline expressed in terms of product:on (or other measure. of operat:on)'7
[ YES (complete item IiI-C) . ‘ B NO (go to Section IV) .

C..If you answered “yes” to Item l1I-B, list the quantity which represents an actual measurement of your level of productlon mexpressed in- the terms and
units used in the apphcable effluent guideline, and indicate the affected.outfalls.

1. AVERAGE DAILY PRODUCTION. . ) - 2, AFF._ECT'.E_D

a. QUANTITY PER DAY b. UNITS OF MEASURE c. OPERATION, PRODUCT, MATERIAL, ETC. OUTFALLS
(specify) (list outfall numbers)

IV. IMPROVEMENTS

A. Are you now required by-any Federal, State or'iocal althorityto mesfany-implementation schedule for {he' Constrictio peration of
wastewater treatment equipment or practices or any other environmental programs which may.affect the dlscharges descfibe .application?
This includes, but is not limited to, permit conditions, adm|n|strat|ve or enforcement orders, enforcement compliance schedule Ietters stipulations,
court orders, and grant or loan conditions.

O YES (complete the following table) . X NO (go to ltem IV:B)
: 2. AFFECTED OUTFALLS . - | 4. FINAL COM-
1. IDENTIFICATION OF CONDITION, 3. BRIEF DESCRIPTION OF PROJECT - xPLlANCE DATE
- AGREEMENT, ETC. aNO. | b.SOURGE OF DISCHARGE " S c °f & RE-_|'B.PRO-

QUIRED JECTED

B. OPTIONAL: You may attach additional sheets descrlbmg any additional water pollution control programs (or other envirenmental projects which
may affect your discharges) you now have underway or which you plan Indicate whether each program is now underway or planned and indicate
your actual or planned.schedules for construction. -

O MARK “X" IF DESCRIPTION OF ADDITIONAL CONTROL PROGRAMS IS ATTACHED

EPA Form 3510-2C (Rev. 2-85) PAGE 20F 4 CONTINUE ON PAGE 3



EPA 1.D. NUMBER (copy from Item 1 of Form 1)

TN5640020504

CONTINUED FROM PAGE 2

V. INTAKE AND. EFFLUENT CHARACTERISTICS - .- ;

A, B, & G: -See.instructions. before-proceeding — Complete-one set-ol{AbIes Tor €ach outfall — Annotate the ouffalinamber inane.spaceprovided: -~
NOTE:" Tables V-A, V-B, and V-C are included on separate sheets-numbered V-1 through V-9. o - Lo

D. Use the: space below to list any of the poIIuténts listed in Table 2¢-3 of the instructions, which you know or have reason o] elieve. is dlscharged or
. may be dischargéd from any outfall. For.every pollutant you list, briefly describe'the reasons you belleve it to be| present d-report’any analyhcal
data in your possession. ) . .

1. POLLUTANT . 2. SOURCE 1. POLLUTANT i 2. SOURCE

See site Biocide Corrosion
Treatment Plan (B/CTP).

Dimethylamine (The use of Steam Generator Layup
dimethylamine will not result in
. detectible quantities at Outfail 101)

Vi. POTENTIAL DISCHARGES NOT COVERED BY ANALYSIS

Is any pollutant listed in Item V-C a substance or a component ofa substance which:yo y t-éurrently t ly USe or mantr actﬁ?rei‘a’s'ga'

eermediate orinarproduct
or byproduct” - et e

[ YES (list all such poliutants below) . ' B NO (go to item VI-B)

EPA FORM 3510-2C (8-90) ) PAGE 3 OF 4 CONTINUE ON PAGE 4



CONTINUED FROM PAGE 3

Vil. BIOLOGICAL TOXICITY TESTING DATA —
Do you have any knowledga or reason to believe that any biological test for acute or chranic toxicity has been made on any of your discharges or on

receiving water in relation to your discharge within the last 3 years?

YES (identify the tesl(s) and describe their purposes below) [ NO (go to Section Viil)

Per the requirements of the SQN NPDES Pemnit No. TN0026450, IC25 toxicity testing has been conducted on discharges from Qutfall 101 once per
year when oxidizing biocides are being used and once per year when non-oxidizing biocides are being used. Results are routinely submitted with the
appropriate Discharge Monitoring Reports.

Vil CONTRACT ANALYSIS INFORMATION

Were any of the analyses reported in item V performed by a contract laboratory or consulting im?

&4 YES (list the name, address, and telephone number of, and poliutants - [ NO (go to Section IX)
analyzed by, each such laboratory or firm below)
C. TELEPHONE D. POLLUTANTS ANALYZED
-A. NAME B. ADDRESS (area code & no.) (list)
GEL Laboratories LLC PO Box 30712 (843) 556-8171 All pollutants except for field
. 2040 Savage Road : parameters (temperature, flow,
Charteston, SC 29407 pH, sulfite, and total residual
chiorine)

IX. CERTIFICATION

1 certify under penafty of law that this document and all attachments were prapared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or persons who
manags the system or those persons directly responsible for gathering the information, the information submitted Is, to the best of my knowledge and
balief, lrus, accurate, and complete. | am’ aware thal there are significant penallies for submitting false information, including the possibility of fine and
imprisonment for knowing viclations.

A. NAME & OFFICIAL TITLE (type or pring B. PHONE NO. (area code & no.)
John T. Carﬁn.xSfté‘ Vice President, Sequoyah Nuclear Plant (423) 843-7001

C. Smﬁi% '(Q 1L\ D. DA‘E[/IZ’N/;D

EPA Form 3310,2‘(:;!; : PAGE 4 OF 4



SEE INSTRUCTIONS.

PLEASE PRINT OR TYPE IN THE UNSHADED AREAS ONLY. You may report some or all of
this information on separate sheets (use the same format) instead of completing these pages.

EPA 1.D. NUMBER {copy from Item 1 of Form 1)

TN5640020504

V. INTAKE AND EFFLUENT CHARACTER!STICS (continued from page 3 of Form 2-C)

PART A - You must provide the results of at least one analysis for every pollutant in this table. Complete one table for each outfa

Il. Seé instructions for additional details.

4, INTAKE-{optional)

2. EFFLUENT - 3. UNITS
1. POLLUTANT a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVRG. VALUE (specify if blank) a. LONG TERM -
) (if avallable) (if available) d. NO. OF AVERAGE VALUE b. NO. OF
€1 (2YMASS 5] (2) MASS (1) (2) MASS ANALYSES a. CONCEN- - b. MASS 4] ~ (2)MASS ANALYSES
CONCENTRATION CONCENTRATION CONCENTRATION | ) TRATION CONCENTRATION
a. Biochemical
Oxygen Demand <2.00 1 mg/L <2.00 1
BOD)
b. Chemical
Oxygen Demand 25.8 1 mg/L 234 1
COoD)
c. Total Organic )
Carbon (TOC) 2.87 1 mg/L 2.84 1
d. Total Suspended
Solids (TSS). 4.67 1 mg/L 2.64 1
©. Ammonia (as N) 0.129 1 mg/L 0.144 1
VALUE VALUE VALUE VALUE .
f. Flow 1770 1527 762 MGD 1616 1
a. Temperature VALUE VALUE VALUE VALUE
(winter) 34.4 26.5 394 °C
h. Temperature VALUE : VALUE VALUE VALUE
(summer) 43.2 36.7 354 °C 25.8 1
MINIMUM MAXIMUM MINIMUM MAXIMUM
. pH 7.52 - 7.68 4 STANDARD UNITS
- Mark "X" in column 2-a for each pollutant you know or have reason to believe is prese}lt. Mark "X" in column 2-b for each poliutant you believe to be absent. If you mark column 2a for any pollutant which is limited.
either directly, or indirectly but expressly, in an effluent limitations guideline, you must provide the results of at least one analysis for that pollutant. For other pollutants for which you mark column 2a, you must
provide quantitative data or an explanation of their presence in your discharge. Complete one table for each outfall. See the instructions for additional details and requirements.
: 2. MARK 'X' . 3. EFFLUENT 4. UNITS 5. INTAKE: {optional)
1. POLLUT- a.BE- [ b.BE- a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVRG. VALUE ] . a. LONG TERM
ANT AND LIEVED |LIEVED (if available) (if available) d.NO. OF] a. CONCEN- b. MASS AVERAGE VALUE b. NO. OF
© CAS NO. PRE- AB- [E}) 2) MASS m (2) MASS 5} (2) MASS ANAL- TRATION (1) (2)MASS ANAL-
(if available) SENT | SENT ] CONCENTRATION CONCENTRATION CONCENTRATION’ YSES CONCENTRATION YSES
a. Bromide
(24959-67-9) X <0.200 1 mg/L <0.200 1
b. Chlorine, -
Total Résidual X <0.07 1 mg/L <0.05 1
c. Color X 20.0 1 PCU 15.0 1
d. Fgcal
[colitorm X
e..Fluoride
(16984-488) | X <0.100 1 mg/L <0.100. 1
f. Nitrate-
Nitrite (as N) X 0.167 1 mg/L 0.127 1
EPA Form 3510-2C {8-90) CONTINUE ON PAGE V-2
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11EM V-8B CUNIINUED FROM PAGLE V-1

2. MARK X' 3. EFFLUENT . — 4. UNITS 5. INEISE (optional)
1.POLLUT- [a.BE-  [o BE- 3. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE <. LONG TERM AVRG. VALUE g 2 LONG TERM — . B. NO. OF
ANT AND  |UEVED |UIEVED _ (if avallable) (if available) d.NO.OF | a.CONCEN- | b.MASS AVERAGE VALUE ANAL-
CAS NO. PRE- AB- ™ (2)MASS M DY MASS ™ ™ (2) MASS ANAL- TRATION (OB (2) MASS YSES
(if available) SENT | sent CONCENTRATION CONCENTRATION . CONCENTRATION YSES . CONCENTRATION :
X 0.247 1 mg/L 0.314 1
X <4.00 1 mg/L <3.95 1
X <0.050 - 1 mg/L <0.050 1.
x*
1(2) Beta,
Total X*
1(3) Radium,
Totat xX* N
X*
X 12.9 1 mg/L 12.9 1
X <0.100 1 mg/L <0.100 1
. m Suite
i(as S0.) X <2.0 1 mg/L <2.0 1
14265-45-3)
n. Surfactants X <0.050 1 mg/L <0.050 1
0. Aluminum,
X 0.050 1 mg/L <0.050 1
X 0.0279 1 mg/L 0.0280 1
X 0.0281 1 mg/L 0.0178 1
X <0.001 1 mgiL <0.001 1
X 0.131 1 mg/L - 0.0919 1
X 6.36 1 mg/L 6.18 1
X 0.000564 1 mg/L 0.000584 1
X 0.0630 -1 mg/L .- 0.0395 1
X <0.005 1 mg/L <0.005 1
X <0.005 i 1 mg/L <0.005 1
Slieved absen SWFaJn natraly Lm
EPA Form 3510-2C Page V-2 ‘CON'"NUE ON PAGE V-3



EPA 1.D. NUMBER (copy from ltem 1 of Form 1) OUTFALL NUMBER
CONTINUED FROM PAGE 3 OF FORM 2-C TN5640020504 101
IPART C - If you are a primary industry and this outfall coritains process wastewater, refer to Table 2¢-2 in the instructions to determine which of the GC/MS fractions you must test for. Mark "X" in column 2-a for all

such GC/MS fractions that apply to your industry and for ALL toxic metals, cyanides, and total phenols If you are not required to mark column 2-a (secondary industries, nonprocess wastewater outfalls, and
nonrequired GC/MS fractions), mark "X" in column 2-b for each pollutant you know or have reason 1o believe is presenl Mark "X" in column 2-c for each pollutant you believe is absent. i you mark column-
2a for any pollutant, you must provide the results of at least one analysis for that pollutant. if you mark column 2b for any pollutant, you must provide the results of at least.one analysis for, that pollutant if you
know or have reason to believe it will be discharged in concentrations of 10 ppb or greater If you mark column 2b for acrolein, acrylonitrile, 2,4 dinitrophenol, or 2-melhyl-4 6 dlnltrophenol, you must provide
the results of at least one analysis for each of these pollutants which you know or have. reason to believe that you discharge in concentrations of 100 ppb or grealer Otherwise for pollutants for whlch you mark
column 2b, you must either submit at least one analysis or briefly describe the reasons the pollutant is expected to be discharged. Note that there are 7 pages to this part; please review each carefully
Complete one table (all 7 pages) for each outfall. See instructions for additional details and requirements.

1. POLLUTANT 2. MARK 'X’ 3. EFFLUENT 4. UNITS 5. INTAKE (optional
AND CAS a. TEST- |b.BE- |c.BE- a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE ¢. LONG TERM AVRG. VALUE a. LONG TERM b. NO. OF
NUMBER ING LIEVED |LIEVED (if available) (if available) d.NO. OF | a. CONCEN- | b. MASS AVERAGE VALUE ANAL-

(if available) RE-  |PRE-  {aB- (1 (2) MASS 1) (2) MASS Q] (2) MASS | ANAL- TRATION (1) CONCEN- { (2) MASS YSES
QUIRED |SENT |SENT CONCENTRATION CONCENTRATION CONCENTRATION YSES __TRATION
METALS, CYANIDE, AND TOTAL PHENOLS
1M. Antimony, : .
Total (7440-36-0) X <0.002 1 mg/L <0.002 1
2M. Arsenic, Total
J7a40-38-2) X <0.005 1 mg/L <0.005 1
3M. Beryllium,
Total, (7440-41-7) X <0.0005 1 mg/L <0.0005 1
4M. Cadmium,
Total (7440-43-9) X <0.0001 1 mg/L <0.0001 1
S5M. Chromium,
Total (7440-47-3) X <0.003 1 mg/L. <0.003 1
6M. Copper, Total
(7440-50-8) X 0.00109 1 mg/L <0.001 1
7M. Lead, Total .
(7439-92-1) X <0.002 1 mg/L <0.002 1
8M. Mercury, Total
(7439-97-6) X 0.00000278 1 mg/L. 0.00000169 1
OM. Nickel, Total .
(7440-02-0) X <0.002 1 mg/L <0.002 1
10M. Selenium,
Total (7782-49-2) X <0.005 1 mg/L <0.005 1
1‘1_"M. Sllver, Total
J7as0-224) X <0.001 1 mg/L <0.001 1
12M. Thallium, *
Totdl (7440-28-0) X <0.0005 1 mg/L - <0.0005 1
13M ~Z|nc Total .
X <0.010 1 mg/L . <0.010 1
X <0.005 1 | mglL <0.005 1
1 X <0.007 1 mg/L <0.005 1
DIOXIN. .
2,3,7,8-Tetra< DESCRIBE RESULTS
chloradibenzo-P X
Didxin (1764-01-6)
EPA Form 3510-2C (8-90) Page V-3 CONTINUE ON PAGE V4




CONTINUED FROM PAGE V-3

3. EFFLUENT

1. POLLUTA - - 3. UNITS 5 i
AND CAS _BE- [c. BE- a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE <. LONG TERM AVRG. VALUE . g : y a. LONG TERM b. NO. OF
NUMBER LIEVED |UIEVED : * (i available) (if available, | o.n0.OF| a.cONCEN- | b.MASS AVERAGE VALUE ANAL-
(if available) - - {aB- ™M @) MASS K] (2 MASS Kl — T @MASS | ANAL- | TRATION (1) CONCEN- F)'Wss— YSES .
- SENT CONCENTRATION CONCENTRATION CONCENTRATION YSES TRATION
GC/MS FRACTION - VOLATILE COMPOUNDS )
1V. Acrolein .
(107-02-8) X '<0.005 1 mg/L <0.005 1
2V. Acrylonitrile
(107-13-1) X <0.005 1 mg/L <0.005 1
3V. Benzene
J7143-2) X <0.001 1 mg/L <0.001 1
4V Bis (Chloro- -
methyl) Ether X * *
-1)
5V. Bromoform
(75:25-2) X <0.001 1 mg/L <0.001 1
6V. Carbon
Tetrachloride X <0.001 1 mg/L <0.001 1
-23-5)
7V. Chlorobenzene
(108-90-7) X <0.001 M mg/L <0.001 1
BV, Chiorodr
bromomethane X <0.001 - 1 mg/L <0.001 1
124-48-1)
9QV. Chloroethane ;
(75-00-3) X <0.001 1 mg/L <0.001 1
10V. 2-Cﬁloro- .
ethyiviny! Ether X <0.005 1 mg/L <0.005 1
110-75-8) :
11V. Chiloroform
(67-66-3) X <0.001 1 mg/L <0.001 1
12V. Dichloro-
Itiomomelhane X <0.001 1 mg/L <0.001 1
75-27-4) i
13V. Dichloro-
I‘diﬂuqrongethane X* <0.001 1 mg/L <0.001 1
75-71-8 :
14V. 1,1-Dichloro- .
ethane (75-34-3) X <0.001 1 mg/L <0.001 1
15V. 1,2-Dichloro-
ethane (107-06-2) X <0.001 1 mg/L <0.001 1
16V. 1,1-Dichloro- : _
ethylene-(75-35-4) X <0.001 1 mg/L <0.001 1
TV, 1.2-Dichioro.
propane (78-87-5) X <0.001 1 mg/L <0.001 1
[18V. 1,3-Dichloro-
propylene (542-756) | X <0.002 1 mg/L <0.002 1
18V EthylBenzene
(100-41-4) X <0.001 1 mg/L <0.001 1
70V, Methy! .
[promice (74:83-9) X <0.001 1 mg/L <0.001 1
21V, Methyl g
Chloride (74-87-3) X <0.001 1 mg/L <0.001 1
G-Iy (o oro-meThyT) ETher and DIchloro-onuoromelnane were removed as requirements rom 30 GF'R Parl 123 by Us EPA In 1905,
EPA Form 3510-2C (8-90) Page V-4 CONTINUE ON PAGE V-5




EPA I.D. NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER
CUNIINUED FRUM PAGE V-4 TN5640020504 101
. - T T ONITS 5
AND CAS - c. BE- a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE ¢. LONG TERM AVRG. VALUE a. LONG TERM b. NO. OF
NUMBER LIEVED |LIEVED (if available)} ) (if availa_LIez d. NO. OF | a. CONCEN- b. MASS AVERAGE VALUE ANAL-
(if available) - a8 ) )MASS m — | (2)MASS m 2YMASS | ANAL- | TRATION (1) CONCEN- | (2)MASS YSES
SENT CONCENTRATION CONCENTRATION * CONCENTRATION YSES TRATION
22V. Methylene - TLE .
Chloride (75-08-2) X <0.002 1 mg/L <0.002 1
23V. 1,1,2,2-Tetra-
chloroethane X <0.001 1 mg/L <0.001 1
79-34°5) .
24V. Tetrachloro-
athylene (127-18-4) X <0.001 1 mg/L <0.001 1
25V. Toluene j
(108-88-3) X <0.001 1 mg/L <0.001 1
26V. 1,2-Trans-
Dichloroethylene X <0.001 1 mg/L <0.001 1
156-60-5) .
27V.1.1,1-71
chloroethane X <0.001 1 mg/L <0.001 1
FEVA 1;16,)2-Tri-
chioroethane X <0.001 1 mg/L <0.001 1
29\;. Tn'5c)h|oro-
ethylene (79-01-6) X <0.001 1 mg/L <0.001 1
30V. Trichloro- .
fluorometharie xX* <0.001 1 mg/L <0.001 1
‘(75-594) -
31V. Viny!
Chloride (75-01-4) X <0.001 1 mg/L <0.001 1
[GCIMS FRACTION - AGID COMPOUNDS
TA. 2-Chloropheno- -
(95-57-8) X <0.010 1 mg/L <0.010 1
N e
phenal (120-83-2) X <0.010 1 mg/L <0.010 1
3A. 2,4-Dimethyl- - i
Iphe.nol (105-67-9) X <0.010 1 mg/L <0.010 1
4A. 4,6-Dinitro-O-
Cresol (534-52-1) X <0.010 1 mg/L <0.010 1
5A. 2,4-Dinitro-
phenol (51-28-5) X <0.020 1 mg/L <0.020 1
6A. 2-Nitrophehol
(88-75-5) X <0.010 1 mg/L <0.010 1
7A. 4-Nitropheno!-
(100-02:7) X <0.010 1 mg/L <0.010 1
8A. P-Chloro-M -
Cresol (59-50-7) X <0.010 1 mg/L <0.010 1
9A. Penta‘dllo.ro-'
phenoi (87-86-5) X <0.010 1 mg/L <0.010 1
10A. Phenol
(108-95-2) X <0.010 1 mg/L <0.010 1
T1A. 2.4,6- Trichloro-
Iphenol (88:06-2) X <0.010 1 mg/L <0.010 1

. Tnichlorofiuorometnal

EPA Form 3510-2C (8-90)

ne was removed as a requirement

rom 40 CFR Part 123 by US |

Page V-5
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1. POLLUTANT X 3. EFFLUENT 4. UNITS 5
AND CAS C. BE- a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVRG. VALUE a. LONG TERM b. NO. OF
NUMBER LIEVED ! __(ifavallable) (if available) d.NO. OF | a. CONCEN-| b. MASS AVERAGE VALUE ANAL-
(if available) AB- 5] (2) MASS (1) (2) MASS 6] (2)MASS | ANAL- TRATION (1) CONCEN-  J(2) MASS YSES
. SENT CONCENTRATION CONCENTRATION CONCENTRATION YSES TRATION
GC/MS FRACTION - BASE/NEUTRAL COMPOUNDS
1B. Acenaphthene
(83-32-9) X
2B. Acenaphtylene
(208-96-8) X
3B. Anthracene
(120-12-7) X
4B. Benzidine
(92-87-5) X
5B. Benzo (a)
Anthracene . X
56-55-3)
6B. Benzo (3)
Pyrene (50-32-8) X
7B. __3.4-éenzo-
fluoranthene X
205-99:2)
X
X
10B. Bis 12-Chloro-
ethoxy} Methane X
111-91-1)
11B. Bis (2-Chloro-
ethyl) Ether X
111-44-4)
12B. Bis (2-Chloro-
isopropyl) Ether X
102-60-1)
13B. Bis (2-Ethyl-
hexyl) Phthalate X
117-81-7)
14B. 4-Bromo-
pheny! Pheriyl X
Ether (101-55-3) .
X
X
X
X
X
ne (95- X <0.001 1 | mgL <0.001 1
278, 1,3Dichioro-
benzene (541-73-1) X <0.001 1 mg/L <0.001 1
Page V-6 CONTINUE ON PAGE V-7
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EPA 1.D. NUMBER /conv from ltam 1 of Form 1) OUTFALL NUMBER
TN5640020504 101 _
X' 3. EFFLUENT. 4. UNITS 5. INTAKE (optio na[)
AND CAS c. BE- ‘a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVRG. VALUE a. LONG TERM b. NO. OF
NUMBER LIEVED ' (if availabl _ (if available) d.NO. OF | a. CONCEN- | b. MASS AVERAGE VALUE ANAL-
(if available) AB- ) (2) MASS m | (2 MASS &1 (Z)MASS | ANAL- | TRATION (1) CONCEN- _ |(2) MASS YSES
. i SENT CONCENTRATION CONCENTRATION CONCENTRATION YSES TRATION )
! - BASE/NEUY OMPOUNDS (continued)
22B. 1,4-Dichloro- :
benzene (106-46-7) X <0.001 - _ 1 mg/L <0.001 1
23B. 3,3-Dichloro-
benzidine 1 X
(91-94-1) :
24B. Diethyl
Phthalate X
-66-2) £
25B. Dimethy}
Phthalate X
131-11-3)
26B. Di-N-Butyl
Phthalate X
84-74-2)
27B. 2,4-Dinitro~
toluene (121-14-2) X
28B..2,6-Dinitro-
toluene (606-20-2) X
29B. Di-N-Octyl
Phthatate X
1-84-0)
30B.1,2-Diphenyl-
hydrazine (as'Azo- X
) {122-66-7\ i
31B. Fluoranthene
(206-44-0) X
32B. Fluorene
186-73-7) X
33B. Hexachtorobenzene
J(118-74-1) X
34B. Hexa-
chlorobutadiene X
X
ethane (67-72-1) X
[378. Indeno
(1,2,3-cd) Pyrene X
1
X
39B; Naphthalene -
(91:20:3) ~ . X
40,B4’.{ Nii}obenzene j
Joos-95:3) _ X
BT NN
sodimethylamine X
428, N-Nitrosod-
Propylamine X

EPA Form 3510-2C (8-90) Page V-7 ' CONTINUE ON PAGE V-8



" POL . T_UNTS 5N
AND CAS c. BE- a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE ¢. LONG TERM AVRG. VALUE a. LONG TERM b. NO. OF
NUMBER LIEVED (if available) — {if available) d.NO.OF ] a. CONCEN- b. MASS AVERAGE VALUE ANAL-
(if available) . AB- (1) (2) MASS (1) (2) MASS {1) (2) MASS ANAL- TRATION © [{1) CONCEN- (2) MASS YSES
L SENT CONCENTRATION CONCENTRATION CONCENTRATION YSES TRATION
38. N-Nitro- H M ‘
sodiphenylamine X
86-30-6)
448. Phenanthrene
(85-01-8) X
458, Pyrene
(129-00-0) X
[465. 1,2,4 - Tri-
chlorobenzene X <0.001 1 mg/L <0.001 1
120-82-1 1
GC/MS FRACTION - PESTICIDES
1P. Aldrin
(309-00-2) X
2P. a-BHC
ja19-84-6) X
3P, B -BHC
1(319-85-7) X
4P v- BHC
(58-89-9) X
5P. 5- BHC
§(319-86-8) X
Iﬁ‘. CHiordane .
(57-74-9) X
7P. 4.4-DDT
(50-29-3) X
8P 4,4-DDE
(72-55-9) X
9F.4.4-DDD :
(72-54-8) X
10P. Dieldrin
{60-57-1) X
11P. a:Endosulfan
1521 X
12P, ‘B-Endosulfan }
J(115-29-7y X
13, Endosuifan
Suifate - . X
1031-07-8) .
14P: Endrin
[ 8 X
X
X

EPA Form 3510-2C (8-90)
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EPA 1.D. NUMBER (copy from item 1 of Form 1;

OUTFALL NUMBER

TN5640020504 101
CONTINUED FROM PAGE V-8 N5640 0
. : 3. EFFLUERT 4 UNITS 2, INTAKE (ootiona)
AND CAS . a. MAXIMUM DAILY VALUE " b. MAXIMUM 30 DAY VALUE ¢. LONG TERM AVRG. VALUE a. LONG TERM a. LONG TERM b. NO. OF
NUMBER LIEVED JLIEVED (if available) - __(if available) — d. NO, OF AVERAGE VALUE AVERAGE VALUE ANAL-
(if available) AB- ™) (2} MASS ] (2) MASS (1) (2)MASS | ANAL- [a. CONCEN-| b.MASS [(1) CONCEN- (2) MASS YSES
SENT CONCENTRATION CONCENTRATION CONCENTRATION YSES - TRATION . TRATION
: 7 ESTICI
17B. Heptachlor
Epoxide X
1024-57-3)
18P. PCB-1242
(53469-21-9) X
19P. PCB-1254
(11097-69-1) X
20P. PCB-1221
J(1 1104-28-2) X
21P. PCB-1232
4(11141-16—5) X
22P. PCB-1248
f(12672-29.6) X
23P. PCB-1260
(11096-82-5) X
L24P. PCB-1016
(12674-11-2) X
25P. Toxaphene
X

if8001 -35-2)

EPA Form 3510-2C (8-90)
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PLEASE PRINT OR TYPE IN THE UNSHADED AREAS ONLY. You may report some or all of
this information on separate sheets (use the same format) instead of completing these pages.
SEE INSTRUCTIONS.

V. INTAKE AND EFFLUENT CHARACTERISTICS (continued from page 3 of Form 2-C)

'PART A - You must provide the results of at least one analysis for every pollutant in this tabl

EPA 1.D. NUMBER (copy from ltem 1 of Form 1)
TN5640020504

o Complete one table for each outfall. See instructions i T
— . 2. EFFLUENT — 3. UNITS - 4. INTAKE {(optional
1. POLLUTANT a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE ¢. LONG TERM AVRG. VALUE (specify if blank) a.LONG TERM - - :
l (if available) (if avallable) d.NO. OF . AVERAGE VALUE b. NO. OF
(1) {2) MASS (t) (2) MASS m (2) MASS ANALYSES a. CONCEN- b. MASS [C3) (2} MASS ANALYSES
CONCENTRATION CONCENTRATION CONCENTRATION TRATION CONCENTRATION
a. Biochemical
Oxygen Demand .29 1 mg/L <2.00 1
'BOD)
b. Chemical .
Oxygen Demand . 28.3 - 1 mg/L 23.4 1
CcoD)
c. Total Organic
Carbon (TOC) 473 1 mg/L 2.84 1
d. Total Suspended
Solids (TSS) 16.0* <9.1 54 mg/L 2.64 1
e. Ammonia (as N) 0.170 1 -mg/L 0.144 1
VALUE VALUE VALUE VALUE ]
If. Flow 2.06 1.06 762 MGD 1616 1
9. Temperature VALUE VALUE VALUE VALUE
(winter)
h. Temperature - VALUE VALUE VALUE VALUE
(summier) 34.8 B 4 °C 25.8 1
LMINIMUM MAXIMUM MINIMUM MAXIMUM
1. pH 6.73 8.35 72 STANDARD UNITS
- Mark "X" in column 2-a for each polluiant you know or have reason to believe is present. Mark "X" in column 2-b for each pollutant you believe to be absent. if you mark column 2a for any pdllu!ant which is limited -
either directly, or indirectly but expressly, in an effluent limitations guideline, you must provide the results of at least one analysis for that poliutant. For other pollutants for which you mark column 2a, you must
provide quantitative data or an explanation of their presence in your discharge. Complete one table for each outfall. See the instructions for additional details and requirements.
. 2. MARK X' 3. EFFLUENT 4. UNITS 5. INTAKE (optional)
1. POLLUT- a. BE- b. BE- a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE . LONG TERM AVRG. VALUE a. LONG TERM ]
ANT AND LIEVED [LIEVED R (if available) (if available) d. NO. OF] a. CONCEN- b. MASS AVERAGE VALUE b. NO. OF
CAS NO. PRE-_ AB- n (2)MASS {1) (2) MASS 1) (2) MASS ANAL- TRATION ()] {2) MASS ANAL-
(if avéilable) SENT SENT | CONCENTRATION CONCENTRATION CONCENTRATION YSES CONCENTRATION YSES
a. Bromide
(24959-67-9) X <0.20 1 mg/L <0.200 1
b. Chiorine;,
Total Residual X <0.06 1 mg/L <0.05 1
c. Color X 40.0 1 PCU 15.0 1
4. Fecal
Coliform” X
& Fluorde '
(16984-48-8) X 0.104 1 mg/L <0.100 1
f.:Nitrate- -
Nitrile (as N) X 0.301 1 mg/L 0.127 1
* Value based on historical TSS data from routine grab samples collected as required by the permit and does not include the composite sample result of 7.20 mg/L TSS.
Page V-1 CONTINUE ON PAGE V-2
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STEM V-B CONTINUED FROM PAGE V-1

1. POLLUT-
ANT AND
CAS NO.

(if available)

2. MARK X'

3. EFFLUENT

4. UNITS

5. INTAKE (optional)

a: BE-

LIEVED
PRE-
SENT

b. BE-
LIEVED
AB-
SENT

a. MAXIMUM DAILY VALUE

b. MAXIMUM 30 DAY VALUE

(if availabi

c. LONG TERM AVRG. VALUE
(if available)

)
CONCENTRATION

(2) MASS

1)
CONCENTRATION

{2) MASS

(1)
CONCENTRATION

@) MASS

d.NO. OF
ANAL-
YSES

a. CONCEN-
TRATION

b. MASS

- a. LONG TERM
AVERAGE VALUE

b. NO. OF
ANAL-

(1)
CONCENTRATION

@) MASS YSES

g. Nitrogen,
Totat Organic
as N}

X

0.740

mg/L

0.314

h. Oil and
Grease

X

17.0

<57

55

mg/L

<3.95

I. Phosphorus -

(as P), Total
(7723-14-0)

0.0696

mg/L

<0.050

j. Radioactivity

(1) Alpha,
Total

X*

(2) Beta,
Total

Xi

(3) Radium,
Total

X*

(4) Radium
226, Total

XI

k. Sulfate
(a5 SO.)
(14808-79-8)

x

23.7

mg/L

12.9

1. Suffide
(as'S).

<0.100

mg/L

<0.100

m Sulfite
(as SO4)
(14265-45-3)

X | X

2.0

mg/L

<2.0

n. Surfactants

x

<0.050

mg/L

<0.050

0. Aluminum, -
Total
(7429-80-5)

0.0968

“mgiL

'<0.050

p. Barium,
Total
(7440-39-3)

0.0312

mg/L

0.0280

a. Boron,
Total
(7440-42-8)

0.0287

mg/L

0.0178

r. Cobalt,
Total
(7440-48-4)

X | X | X1 X

<0.001

mg/L

<0.001

s. lron,Total
(7439-89-6)

x

0.221

mg/L

0.0919

t. Magr{e,si:um,
Total -
(7439:95-4)

6.33

mg/L

6.18

u. Molybdenum,
Total .
(7439-98-7)

0.00092

mgiL

0.000584

v. Manganese,
Total
(7439-06-5)

0.0966

mg/L

0.0395

w. Tin; Total
(7440-31-5)

X

<0.005

mg/L

<0.005

X. Titar{ium,
Total - |
32:68)

X

<0.005

mg/L

<0.005

* Believed absent other than naturally occurring radioactive materials.

EPA Form 3510-2C

Page V-2

CONTINUE ON PAGE V-3



CONTINUED FROM PAGE 3 OF FORM 2-C

EPA 1.D. NUMBER (copy from item 1 of Form 1)
TN5640020504

OUTFALL NUMBER
103

IPART C -

If you are a primary industry and this outfall contains process wastewater, refer to Table 2¢-2 in the instructions to determine which of the GC/MS fractions you must test for. Mark "X" in column 2-a for ali

such GC/MS fractions that apply to your industry and for ALL toxic metals, cyanides, and total phenols. If you are not required to mark column 2-a'(secondary industries, nonprocess wastewater outfalls and
nonrequired GC/MS fractions), mark "X" in column 2-b for each pollutant you know or have reason to believe is present. Mark "X" in column 2 for each pollutant you believe is absent. If you mark column
2a for any pollutant, you must provide the results of at least one analysis for that pollutant. 1f you mark column 2b for any pollutant, you must provide the results of at least one analysis for that poliutant if you
know or have reason to believe it will be discharged in concentrations of 10 ppb or greater. If you mark column 2b for acrolein, acrylonitrile, 2,4 'dinitrophenol ‘or 2-methyl-4, 6 dinitropheniol, you must provide
the results of at least one analysis for each of these pollutants which you know or have reason to believe that you discharge in concentrations of 100 ppb or greater. Otherwise for pollutants for which you mark
column 2b, you must either submit at least one analysis or briefly descnbe the reasons the pollutant is expected to be discharged. Note that there are 7 pages to this part; please review each carefully.
Complete one table (all 7 pages) -for each outfall. See instructions for additional details and requirements.

1. POLLUTANT 2. MARK X' 3. EFFLUENT i 4. UNITS 5. INTAKE (optlonal)
AND CAS a. TEST- |b. BE- c. BE- a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE ¢. LONG TERM AVRG. VALUE ) a. LONG TERM b. NO. OF
- NUMBER ING LIEVED JLIEVED ) (if available) (if available) d. NO. OF | a. CONCEN- b. MASS AVERAGE VALUE ANAL-
- (if available) RE- PRE-  |aB- ) [t " (2) MASS ) (2) MASS O] () MASS | ANAL- TRATION (1) CONCEN- | (2) MASS YSES
] QUIRED [SENT SENT CCNCENTRATION CONCENTRATION CONCENTRATION YSES TRATION -
METALS, CYANIDE, AND TOTAL PHENOLS
1M. Antimony,
Total (7440-36-0) X <0.002 1 mg/L <0.002 1
2M. Arsemc Total
f7a40-38-2) X <0.005 1 | mglL <0.005 1
3M. Beryilium, .
Total, (7440-41-7) X <0.0005 1 mg/L <0.0005 1
4M. Cadmium, . .
Total (7440-43-9) X <0.0001 1 mg/L <0.0001 1
5M. Chromium,
Total (7440-47-3) X <0.003 1 mg/L <0.003 1
6M. Co';i_per, Total
(7440-50-8) X 0.00224 1 mg/L <0.001 1
7M. Lead, Total .
(7439-92-1) X <0.002 1 mg/L <0.002 1
8M. Mercury, Total
(7439-97-6) X 0.00000103 1 mg/L 0.00000169 1
OM. Nicke!, Total .
(7440-02-0) X <0.002 1 mg/L <0.002 1
10M. Selenium, .
Total (7782-49-2) X <0.005 1 mg/L <0.005 . 1
11M. Sitver, Total
k7440-22-4) X <0.001 1 mg/L <0.001 : 1
12M. Thallium;
Total (7440-28-0) X <0.0005 1 mg/L <0.0005 1
13M. Zinc, Total
(7440-66-6) X <0.010 1 mg/L <0.010 1
T4M. Cyanide,
Total (57-12-5) X <0.005 1 mg/L <0.005 1
15M. Phenols,
Total X <0.005 1 mg/L <0.005 1
lDIOXIN
237.8-Telra- DESCRIBE RESULTS
ch rodibenzo-P X
Dioxin (1764-01-6)
EPA Form 3510-2C (8-90) Page V-3 CONTINUE ON PAGE V4



CONTINUED FROM PAGE V-3

7. POLLUTANT 2. X — — 3. EFFLUENT : 4. UNITS 5, INTA| i
AND CAS - a. TEST- fb. BE- [c. BE- a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVRG. VALUE a.LONG TERM - b. NO. OF
NUMBER ING LIEVED JLIEVED (if available) ) (if available) d. NO. OF | a. CONCEN- b. MASS AVERAGE VALUE ANAL:
(if available) RE- PRE- |AB- M 2) MASS m 2) MASS m [2)MASS | ANAL- | TRATION : (1) CONCEN- _ [(2) MASS YSES
. QUIRED |SENT ~[|SENT CONCENTRATION CONCENTRATION CONCENTRATION YSES TRATION
GC/MS FRACTION - VOLATILE COMPOUNDS :
1V. Acrolein
(107-02-8) X <0.005 1 mg/L <0.005 1
2V. Acrylonitrile
Jaor-13-1) X <0.005 1 mg/L <0.005 1
3V. Benzene
|7143-2) X <0.001 1 mg/L <0.001 1
l4V. Bis (Chloro- . -
methyl) Ether X * *
542-88-1)
5V. Bromoform
(75-25-2) X <0.001 1 mg/L <0.001 1
6V. Carbon
Tetrachloride X <0.001 1 mg/L <0.001 1
~23-
7V.-Chlorobenzene ’
(108-90-7) X <0.001 1 mg/L <0.001 1
BV Chiorodr '
bromomethane X <0.001 1| mgiL <0.001 1
124-4841) .
9V. Chloroethane
(75-00-3) X <0.001 1 mg/L <0.001 1
TOV, 2.Choro- )
athylvinyl Ether X <0.005 1 mg/L <0.005 1
110-75.8)
I'!IW-: Chloroform
(67-66-3) X <0.001 1 mg/L <0.001 1
12V. Dichloro- ’
bromomethane X <0.001 1 mg/L <0.001 1
13V. Dichioro-
difluoromethane xX* <0.001 1 mg/L <0.001 1
Nizs-718)
14V. 1,1-Dichloro-
othane'(75-34-3) X <0.001 1 mg/L <0.001 1
- JA5V_ 1.2-Dichioro-
othane (107-06-2) X " <0.001 1 mg/L <0.001 1
T6V. 1,1-Dichioro-
ethylene (75-35-4) X <0.001 1 mg/L <0.001 1
TV 72 Dichioro”
fpropane (i8875) | X <0.001 1 | moi <0.001 1
ne(5 , X <0.002 1 mg/L <0.002 1
T8V, Effylbenzens
frooais) - - X <0.001 1 | mgL <0.001 1
20VMethyI o
[Bromide-(74-83-9) X <0.001 1| mgi <0.001 1
AT
Chioride (74-87-3) . | X <0.001 1 mg/L <0.001 1
BTs oro-mefﬁy” er and Dichioro-dinTuoromethane were removed as requirements from 40 CFR Part 123 by US EPA in
EPA Form 3510-2C (8-90) Page V-4 CONTINUE ON PAGE V-5




[EPATD. NUMBER (copy from lam Tof Form ) [OUTFALLNUMBER ]
. CONIINUED FROM P.AGI: v-4 TN5640020504 103
; ) 3 b4 - : 2. UNITS
AND CAS a. TEST-. |b.BE- {c. BE- a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE ¢. LONG TERM AVRG. VALUE aA.zONGV TERM b. NO. OF §
NUMB_ER LIEVED LIEVED (if available) {if availablo) d.NO.OF | a. CONCEN-| b, MASS AVERAGE VALUE ANAL-
(if availabls) . |ae- m @) MASS ™ 2) MASS %)) [2YMASS | ANAL- | TRATION [ (1) CONCEN- | (2)MASS | YSES
SENT CONCENTRATION CONCENTRATION CONCENTRATION YSES TRATION
22V. Methyleng v TLE
Chioride (75-09-2) X <0.002 1 mg/L <0.002 1
23V. 1,1,2,2-Tetra-
chioroethane X <0.001 1 mg/L <0.001 1
79-34-5)
24V. Tetrachloro-
ethylene (127-18-4) X <0.001 1 mg/L <0.001 1
25V. Toluene
(108-88-3) X <0.001 1 mg/L <0.001 1
26V. 1,2-Trans-
Dichloroethylene X <0.001 1 mg/L <0.001 1
0-
27V. 1.1 ,51)-Tn
chtoroethane X <0.001 1 mg/L <0.001 1
-55-6) :
28V.1.1,2-Tr-
chidrosthane X <0.001 1 mg/L <0.001 1
79:00-6).
20V. Trichioro- :
ethylene (79:01-6) X <0.001 1 mg/L <0.001 1
30V. Trichloro-
fuoromethane X* <0.001 1 mg/L <0.001 1
(75-69-4) .
3V Vinyl
(Chioride (75-01-4) X <0.001 1 mg/L <0.001 1
{GCIMS FRACTION - ACID COMPOUNDS
1A” 2-Chloropheno
(95-57-8) X <0.010 1 mg/L <0.010 1
2A. 24-Dichloro. :
pherol (120-83-2) X <0.010 1 | mglL <0.010 1
3A. 2.4-Dimethy-
Jphenol (105-67-9) X <0.010 1 mg/L <0.010 1
4A. 4.6-Dinitro-0-
Cresot (534-52-1) X <0.010 1 mg/L <0.010 1
5A. 2.4-Dinitro-
pheriol (51:28:5) X <0.020 1 mg/L <0.020 1
6A. 2-Nitrophenol
(88-75-5) X <0.010 1 mg/L <0.010 1
7R ANTophend
(100-02:7) - X <0.010 1 mg/L <0.010 1
A Bchioro
(Cresol (58-50:7) - X <0.010 1 mg/L <0.010 1
> X <0.010 1 mg/L <0.010 1
T0A Phenol : ' '
(108:95-2) - X <0.010 1 mg/L <0.010 1
TTA 24,6 Trichioro:
phenol (88-06-2) X <0.010 1 mg/L <0.010 1
: NOTE Trichlorotluoromethane was removed as a reqﬂ'remen rom 40 Part 1230y USEPA In T505.
EPA Form 3510-2C (8-90) Page V-5 CONTINUE ON PAGE V-6



[CONTINUED FROM PAGE V-5 :

1. POLLUTANT | 2. MARK 'X' 3. EFFLUENT, ] i 4. UNITS 5, INTAKE (oplioral)
‘AND.CAS . b.BE- ]c. BE- a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVRG. VALUE ] - a. LONGTERM . | b.NO.OF
NUMBER LIEVED (if available) _ (if available . 1d NO. OF | a. CONCEN-] b. MASS ) AVERAGE VALUE - ANAL-

(il-availabls) AB- ) {2) MASS (1) {2) MASS N X {2) MASS ANAL- TRATION (1) CONCEN-  |(2) MASS YSES
o L SENT CONCENTRATION CONCENTRATION CONCENTRATION YSES TRATION )
COMPOUNDS
1B. Acenaphthene
(83-32-9) X
2B. Acenaphtylene
(208-96-8) _ 1 X
I3B. Anthracene
(120-127) . X
4B. Benzidine
I(92437-5) . X
58. Benzo /a}
Anthracene X
56-55-3)
6B. Banzo fa)
Pyrene (50-32-8) 1 X
7B 3,4-Benzo-
i X
X
X
X
X
X
X
X
158. Buty! Benzy!
Phihalate (85-66-7) X
T68. 2-Chioro-
X
X
X
b X
X <0.001 ' - 1 mg/L <0.001 1
715 Noror - . : '
Iben"z‘en_ (54173:1) | X <0.001 1 mg/L <0.001 1

EPA Form 3510-2C (8-90) Page V-6 ) CONTINUE ON PAGE V-7



EPALD. VNUMBER {copy from Item 1 of Form 1) OUTFALL NUMBER
TN5640020504 103
. POLLUTANT - X - 3. EFFLUENT. — TTES 5. INTAKF (oplional) ‘
AND CAS a TEST- |b.BE- |c. BE- a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVRG. VALUE a. LONG TERM b. NO. OF
‘NUMBER LIEVED [LIEVED (if available) - (if avaifable) d.NO.OF | a. CONCEN- [ b. MASS AVERAGE VALUE ANAL-
(if available) AB- ) (2)MASS (1) (2) MASS ™) (2)MASS | ANAL- TRATION J(1YCONCEN-~ [(2) MASS YSES _
- SENT CONCENTRATION CONCENTRATION CONCENTRATION YSES TRATION
X <0.001 1 mg/L <0.001 { . 1
X
X
X
X
27B. 2,4-Dinitro-
toluene (121-14-2) X
288 2,6-Dinitro-
itoluene (606- 20-2) X
1298B. Di-N-Octyl ]
Phthalate X
117-84-0)
30B."1,2-Diphenyl-
hydrazme (as Azo- - X
) (122-A6-7)
31B. Fluoranthene
I(20644=0) ) X
32B. Fluorene
(86-737) X
33B. . Hexachlorobenzene ]
(118-74-1) X
34B. Hexa- -
chiorobutadiene X
35B: Hexachloro—
cyclopentadiene X
X
X
X
398; Naphihalene
ko ,-20‘-»3) L X
X
X
X

EPA Form 3510-2C (8-90) . Page V-7 . CONTINUE ON PAGE V-8



- POLLU 3. EFFLUENT e 2._UNITS.. 5
ANDCCAS ¢. BE- a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVRG. VALUE . a. LONG TERM b. NO. OF
NUMBER LIEVED (if available) .. (if available) d.NO. OF | a. CONCEN- b. MASS AVERAGE VALUE ANAL-
(if available) { ) AB- 1) (2) MASS ) [2)MASS ) (2)MASS | ANAL- TRATION (1) CONCEN- 2) MASS YSES
- - | SENT CONCENTRATION CONCENTRATION ! CONCENTRATION X ; YSES TRATION '
ASE/NEU] -
X
448, Phenanthrene
(85-01-8) X
L45B. nyene
(129-00-0) X
468.1,2,4 - Tri-
chlorobenzene X <0.001 1 mg/L <0.001 1
120-82-1 -
GC/MS FRACTION - PESTICIDES
1P. Aldrin
(309-00-2) X
2P. a-BHC )
1(319-821-6) X
3P. R :BHC
(319-85-7) X
4P. v- BHC
(58-89-9) X
5P 5-BHC
(319-86:8) X
6P, Chiordane
(57-74-9) X
7P. 4,4-DDT
(50-29-3) X
8P 44 -DDE
(72:55-9) X
5P 4,4-DDD
(72-54-8) X
0P, Dieiarn
I(60.-5_‘7-1)‘ X
P. q:Endosulfan
o X
X
X
X
X
; e’p’t_ad\léf‘
X

EPA Form 3510-2C (8-90)
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EPA1.D. NUMBER (copy from Ttem 1 of Form 1, OUTFALL NUMBER
TN5640020504 103
. POLLUTA d 3. ETTLUENT T 5. INTAKE (oo
AND CAS . . BE c. BE- a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVRG. VALUE a. LONG TERM a. LONG TERM ' b. NO. OF
NUMBER- . ING LIEVED |LIEVED (if available) - (if availabie) d. NO. OF AVERAGE VALUE . AVERAGE VALUE ANAL-
(if available) RE- PRE- |AB- ) (2) MASS It (2) MASS 1) (2)MASS | ANAL- [a CONCEN-| b.MASS [(1) CONCEN- (2) MASS YSES
5 QUIRED ISENT SENT CONCENTRATION CONCENTRATION CONCENTRATION YSES TRATION - TRATION
PESTICIDES (confinued)
X
18P. PCB-1242
(53469-21-9) X
19P. PCB-1254
1(11097-69-1) X
20P. PCB-1221
(11104-28-2) X
21P. PCB-1232
k11141-16-5) X
22P. PCB-1248
l(12672-29-6) X
23P. PCB-1260
(11086-82-5)" X
24P PCB-1016
112674-11-2) X
[25P Toxaphene
I(aom-ss-z) X

EPA Form 3510-2C (8-90)

Page V-9 '
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Tennessee Valley Authority
Sequoyah Nuclear Plant
Wastewater Flow Schematic
NPDES Permit No. TN0026450
April 2013

All flows shown in million gallons per day (MGD)




Tennessee Department of Environment and Conservation
Division of Water Pollution Control
401 Church Street, 6" Floor L & C Annex
Nashville, TN 37243-1534
Phone: (615)532-0625

PERMIT CONTACT INFORMATION

Please complete all sections. If one person serves multiple functions, please repeat this information in each section.

PERMIT NUMBER:

TN0026450

PERMITTED FACILITY: TVA Sequoyah Nuclear Plant

DATE:

April 2013

COUNTY:

- Hamilton

[OFFICFAL PERMIT.CONTACT: .. © | -1

.

!

T ot

I

v (R

(The permit signatory authority, e.g. responsible corporate officer, principle executive officer or ranking elected official)

Official Contact:

John T. Carlin

Title or Position: ~ Sijte Vice President

Mailing Address:

Sequoyah Acess Road, PO Box 2000

City:

Soddy Daisy

State:

N

zip: 37379

Phone number(s):

- (423) 843-7001

E-mail: jtcarlin@tva.gov

'

[PERMIT BILLING'ADDRESS (where invoices shouldbe sent):

Title or Position:  Fnyironmental Scientist

Billing Contact: Brad M. Love

Mailing Address: Sequoyah Acess Road, PO Box 2000 City:  Soddy Daisy State: TN | zip: 37379

Phone number(s): (423) 843-6714 E-mail: _bmlove@tva.gov
IFACﬂﬁmﬁﬁﬂﬁﬂﬁﬂlﬁﬂ'@#ﬁ?lﬂﬁca‘ﬁbfhi'(i]f peFimit site and:1ocal ‘cbntﬁétf:fbr Site activity):, L Lol o . o 4

Facility Location Contact:

Brad M. Love

Title or Position:

Environmental Scientist

Facility Location (physical street address):  Seqouyah Access Road City: Soddy Daisy State: TN zip: 37379
Phone number(s): (423) 843-6714 E-mail: bmlove@tva.gov
Alternate Contact (if desired):, Title or Position:
Mailing Address: City: State: Zip:
Phone number(s): E-mail:
[FACILITY REPORTING (Discharge Monitoring Report (DMR) oriother reporting):. | . R
Cognizant Official authorized for permit reporting: Title or Position:
- Facility Location (physical street address): City: State: Zip:
Phone number(s): E-mail:
Fax number for reporting: Does the facility have interest in starting D Yes E No*
electronic DMR reporting?*
CN-1090 (rev. 04-2007) RDAs 2352 AND 2366



TENNESSEE VALLEY AUTHORITY (TVA) - SEQUOYAH NUCLEAR PLANT (SQN) -
NPDES PERMIT NO. TN0026450 - WET REASONABLE POTENTIAL

Current Whole Effluent Toxicity (WET) Requirements:

Outfall 101 -  7-day or 3-brood IC,s Hard Trigger = 43.2%
[IWC = 43.2% effluent (2.3 TUc)]

Monitoring Frequency Governed by B/CTP:
~1lyear when oxidizing biocides used :
- 1/year when non-oxidizing biocides used

Proposed WET Requirements:

Outfall 101 -  7-day or 3-brood IC,s Hard Trigger = 42.8%
[IWC = 42.8% effluent (2.3 TUc)]

Monitoring Frequency Governed by B/CTP:
1/year when oxidizing biocides used
1/year when non-oxidizing biocides used

Background:

The current permit, effective March 1, 2011, requires chronic toxicity biomonitoring at a
frequency governed by the B/CTP and with a monitoring limit (IC,5 = 43.2%) that serves
as a hard trigger for accelerated biomonitoring. Previous to the issuance of the current.
permit, Outfall 101 demonstrated No Reasonable Potential for excursions above the
ambient water quality chronic (CCC) criterion using historical effluent data. This

- demonstration of No Reasonable Potential has been maintained throughout the current
permit cycle as evidenced in the accompanying historical effluent data for the last 20
studies.

Based on guidance in EPA’s Technical Support Document (TSD) for Water Quality-
based Toxics Control (EPA/505/2-90-001), a permit limit is not required when No
Reasonable Potential exists for excursions above the CCC. In this situation, the TSD
recommends that biomonitoring be conducted at a frequency of once every 5 years as
part of the permit renewal process.

Proposed Changes:

1. TVA requests that the current permit's requirement for the B/CTP to govern the
frequency of biomonitoring remain (i.e., once per year when oxidizing biocides are used,
and once per year when non-oxidizing biocides are used).

2. TVA requests that the current monitoring limit be replaced with an 1Cy5 = 42.8%,
which is based on revised effluent flow, and is consistent with the TSD guidance for
effluents demonstrating No Reasonable Potential. Toxicity at the instream wastewater
concentration (IWC) would serve only as a hard trigger for accelerated biomonitoring, as
stated in the current permit.



3. TVA requests changes to the Serial Dilutions table as follows:

Page 22 of 28, table following paragraph 3:

Serial Dilutions for Whole Effluent Toxicity (WET) Testing
100% Monitoring Limit
Effluent (100+ML)/2 (ML) 0.5XML | 0.25XML | Control
% effluent
100 | 714 | 42.8 [ 214 | w07 | o

4. TVA also requests that all other text in Section E of the permit remain unchanged.

Dilution and Instream Waste Concentration Calculations

Outfall 101:
Average Discharge = 1491 MGD

Tennessee River 1Q10 = 3483 MGD

Dilution Factor (DF): DF:—QE=&= 2.34
_ Qw 1491
: ) Qw 1491
Instream Wastewater Concentration (IWC): IWC= Q— = 3453 x100=42.8%
_ s

Reasonable Potential Determination:

The last 20 studies for Qutfall 101 were used for determining Reasonable Potential, with
all studies resulting in no observed toxicity (<1.0 TUc) and a coefficient of variation equal
to zero. This outcome demonstrates that no Reasonable Potential for excursions above
the CCC exists, based on data obtained from testing conducted under the current
operating conditions.

Historical data for the last 20 studies follows, and is followed thereafter with
documentation of chemical additions which occurred during sampling for toxicity tests for
Qutfall 101. ' : ’



SQN Documentation:
Summary of SQN Outfall 101 WET Biomonitoring Resuits **

Acute Results Chronic
(96-h Survival) Results
% Survival Study
in Toxicity T?)’;:gl)t{y
Undiluted Units - Units (TUc)
Test Date Test Species Sample {TUa)
64. Feb 8-15, 2005 Ceriodaphnia dubia 100 <10 <10
Pimephales promelas 93 ’ ’
65. Jun 7-14, 2005 Ceriodaphnia dubia 100 <10 <10
Pimephales promelas 100 ) )
66. Jul 19-26, 2005 Ceriodaphnia dubia 100 <10 <10
' Pimephales promelas 100 ’ T
67. Nov 1-8, 2005 Ceriodaphnia dubia 100 " <1.0 <10
Pimephales promelas 100 ) )
68. Nov 16-23, 2005 Ceriodaphnia dubia 100 <10 <10
Pimephales promelas 98 ) )
69. Nov 14-21, 2006 Ceriodaphnia dubia 100 <10 <10
Pimephales promelas 100 ’ )
70. Nov 28 - Dec 5, 2006 Ceriodaphnia dubia 100 <10 <10
Pimephales promelas 98 ) . '
71. May 30- Jun 6, 2007 Ceriodaphnia dubia 100 <1.0 <1.0
Pimephales promelas 100 ) )
72. Dec 4-11, 2007 Ceriodaphnia dubia 100 <10 <10
_ Pimephales promelas 100 ' N
73. Apr 15-22, 2008 Ceriodaphnia dubia 100 ' <1.0 <1 0'
: Pimephales promelas 93 ) )
74. Oct 28- Nov 4, 2008 Ceriodaphnia dubia 100 <1.0 <10
Pimephales promelas 98 ) ’
75. Feb 10-17, 2009 Ceriodaphnia dubia 100 <1.0 <1.0
Pimephales promelas 100 _
76. May 12-19, 2009 Ceriodaphnia dubia 100 <1.0 <1.0
Pimephales promelas . 98
77. Nov 17-24, 2009 Ceriodaphnia dubia 100 <1.0 <1.0
Pimephales promelas 100
78. May 11-18, 2010 Ceriodaphnia dubia 100 <1.0 . <1.0
: Pimephales promelas 100
79. Nov 2-9, 2010 Ceriodaphnia dubia 100 <1.0 <1.0
'Pimephales promelas 100
80. May 3-10, 2011 Ceriodaphnia dubia 100 <1.0 <1.0
Pimephales promelas 100
81. Nov 8-15, 2011 Ceriodaphnia dubia 100 <1.0 <1.0
Pimephales promelas 98
82. May 8-15, 2012 Ceriodaphnia dubia 100 <1.0 <1.0
Pimephales promelas 100
83. Aug 12-17, 2012 Ceriodaphnia dubia 100 <1.0 <1.0
Pimephales promelas 100
n _ 40 20 20
Maximum 100 <1.0 <1.0
Minimum 93 <1.0 <1.0
Mean 99 <1.0 <1.0
cv 0.02 - 0.00 0.00

**Last 20 studies only were included for determining RP.

' Shaded area includes data collected under the current permit.
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Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of Chemicals

Used to Control Microbiologically Induced Corrosion and Mollusks, During Toxicity Test Sampling
: November 7, 2004 — August 17, 2012

Date .| Towerbrom| PCL-222 | PCL-401 |CL-363| Cuprostat- | H-] Nalco {H-150M
: mg/L mg/L mg/L | mgL | PFmgL 73551 | mg/L
TRC Phosphate | Copolymer[DMAD|  Azole mg/L Quat
_ L ] ) EO/PO |-
11/07/2004| <0.0187 | -0:000 0.014 - - - -
11/08/2004 <0.0192 0.047 0.030 - - - -
11/09/2004)}- <0.0233 0.048. 0.016 - - - -
11/10/2004] - <0.0149 : 0.016 - - - -
11/11/2004] - <0.0149 0.017 - - - -
11/12/2004}.: . <0.0253 ' 0.017 - - -
02/06/2005|" <0.0042 028 0.010 - - -
02/07/2005| <0.0116 0:028 0.010 - - 0.007 -
02/08/2005 <0.0080 0.028 0.010 - - - -
02/09/2005 0.0199 0.028 0.010 - - - -
02/10/2005 <0.0042 0.028 0.010 - - - -
02/11/2005}. = 0.0155 0.028 0.010 - - 0.007 .-
06/05/2005) "~ = 0.0063 - - < - - e
06/06/2005( - 0.0043 - - - - - 0.037
06/07/2005| - 0.0103 - - - - - 0.037
06/08/2005| 0.0295 - - - - - 0.037
06/09/2005 0.0129 - - - - - -
06/10/2005 ‘ 0.0184 - - - - - -
07/17/2005( 0.0109 0.026 0.009 - - - -
07/18/2005 0.0150 '0.026 0.009 - - - 0.036
07/19/2005) 0.0163 0:026 0.009 - - - -0.036
07/20/2005 0.0209 0.026. 0.009 - - 0.014 ‘0.036
07/21/2005 0.0242 0.026 0.009 - - - -
07/22/2005 L 0.0238 0.054 0.018 = - 0.014 -
10/30/2005} .- 0.0068 L - - - - -
10/31/2005 . 0.0112 - - = - - -
11/01/2005| 0.0104 - - - - - 10.035
11/02/2005| - 0.0104 - - : - - 0:036
11/03/2005 - 0.0117 - - g - - 0.03‘6
11/04/2005] - - " 0.0165 - - - - - 0.035
11/14/2005) 0.0274 - - - - - -
11/15/2005| 0.0256 - - - - - .
11/16/2005 0.0234 - - - - - -
11/17/2005) 0.0231 - - - - - -
11/18/2005 0.0200 - - - - - -
11/19/2005 ~ - - - - -

0.0116




Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of Chemicals
Used to Control Microbiologically induced Corrosion and Mollusks, During Toxicity Test Sampling
November 7, 2004 — August 17, 2012

Date Sodium* |Towerbrom| PCI.-222 | PCL-401 | CL-363 | Cuprostat-{ H-130M | Nalco H-. MSW
Hypochloritd ~mg/L mg/L mg/L mg/L | PFmg/L |mg/L Quat] 73551 | 150M 101
mg/L TRC |Phesphate|Copolymer| DMAD | Azole mg/L | mg/L mg/L
- TRC. S EO/PO | Quat | Phosphate
11/12/2006 - 0.0055 - - - - - - - -
11/13/2006 - 0.0068 - - - - - - 0.037 -
11/14/2006. - 0.0143 - - - - - - 0.037 -
11/15/2006 - 0.0068 - - - - - - 0.037 -
11/16/2006 - 0.0267 - - - - - - 0.037 -
11/17/2006 - 0.0222 - - - - - - - -
11/26/2006 - 0.0188 - - - - - - - -
11/27/2006 - 0.0138 - - - - - - - -
11/28/2006 - 0.0120 - - - - - - - -
11/29/2006 - 0.0288 - - - - - - - -
11/30/2006 - 0.0376 - - - - - - - -
12/01/2006 - 0.0187 - - - - - - - -
05/28/07 - - - - - - - - - 0.015
05/29/07 - - - - - - - - . |]0.036 0.015
05/30/07 - 0.0084 - - - - - 0.017. 1 0.036 0.015
05/31/07 - 0.0103 - - - - - - 0.036 0.015
06/01/07 - 0.0164 - - - - - 0.017 | 0.036 0.015
06/02/07 - 0.0305 - - - - - - - 0.015
12/02/07 - 0.0241 - - - - - - - -
12/03/07 = 0.0128 - - - - - - - -
12/04/07 - 0.0238 - - - - - - - -
12/05/07 - 0.0158 - - - - - - - -
12/06/07 - 0.0162 - - - - - - - -
12/07/07 - 0.0175 - - - - - - -
04/13/08 - 0.0039 - - - - - - - -
04/14/08 - 0.0124 - - - - - - - -
04/15/08 - 0.0229 - - - - - - - -
04/16/08 - 0.0143 - - - - - - - -
04/17/08 - 0.0120 - - - - - - - -
04/18/08 - 0.0149 - - - - - - - - -
10/26/08 - 0.0260 - - - - - - - -
10/27/08 - 0.0151 - - - - - 10.017 - -
10/28/08 - 0.0172 - - - - - - 0.041 -
10/29/08 - 0.0154 - - - - - 0.018 | 0.041 0.030
10/30/08 - - - - - - - - 0.041 0.030
10/31/08 - 0.0086 - - - - - - 0.041 0.030




- Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of Chemicals
Used to Control Microbiologically Induced Corrosion and Mollusks, During Toxicity Test Sampling
November 7, 2004 — August 17, 2012

Date | "Sedium; .| Towerbrom [.:R€L-222 | PCL-401 |Cuprostat-|i MSW
Hypochloritd mg/L | mg/L " mg/L | PFmg/L |- 101
¢ omg TRC  [Phosphate { Copolymer |- Azole mg/L
. TRG : ' -JPhosphate

02/08/09 [+~ -+ - | 00197 - - - -
02/09/09 | = - 0.0237 - - - -
02/10/09 [ <= 0.0104 - - - -
02/11/09. |-, - 0.0155 - - - -
02/12/09 | - = 0.0106 - - - -
02/13/09 |- ., - - - - -
05/10/09 | 0.0129 - - - -
05/11/09 | 0.0415 - - - -
05/12/09 |- 0.0053 - - - -
05/13/09 |- 0.0049 - - - -
05/14/09 <0.0141 - - - -
05/15/09 |~ <0.0160 - - - -
11/15/09-[. 0.025 - - - -
11/16/09 0.0152 - - - -
11/17/09 0.0255 - - - -
11/18/09 0.0306 - - - -
11/19/09 0.0204 - - - -
11/20/09 0.0093 - - - -
05/09/10 [: 0.0192 - - - -
05/10/10 | 0.0055 - - - -
05/11/10 - 0.0100 - - - -
05/12/10 : 0.0171 - - - -
05/13/10 |1 = - = 0.0041 - - - -
05/14/10 |-+ 2 0.0099 - - - -




Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of Chemicals
Used to Control Microbiologically Induced Corrosion and Mollusks, During Toxicity Test Sampling
November 7, 2004 — August 17, 2012

Spectrus
CT1300
mg/L
Quat,

Date Sodium Towerbrom|| PCL- | PCL-401 | CL-363 | Cuprostat-| H-130M | Nalco
Hypoclilorite mg/L 222 mg/L mg/L PFmg/L | mg/L 73551
mg/L TRC mg/L. | Copolymer| DMAD Azole Quat . mg/L
TRC Phos- EQ/PO
phate
10/31/10 - - - - - - -
11/01/10 - 0.0122 - - - - - -
11/02/10 - 0.0112 - - - - - -
11/03/10 - 0.0163 - - - - - -
11/04/10 - 0.0107 - - - - - -
11/05/10 - 0.0132 - - - - - -
05/01/2011 - - - - - - - -
05/02/2011 - - - - - - - -
05/03/2011 - - - - - - - -
05/04/2011 - 0.0155 - - - - - -
05/05/2011 - 0.0179 - - - - - -
05/06/2011 - 0.0089 - - - - - -
11/06/2011 - 0.0168 - - - - - -
11/07/2011 - 0.0225 - - - - - -
11/08/2011 - 0.0141 - - - - - -
11/09/2011 - 0.0239 - - - - - -
11/10/2011 - 0.0242 - - - - - -
11/11/2011 - 0.0231 - - - - - -
05/06/2012 - - - - - - - -
05/07/2012 - - - - - - - -
05/08/2012 - - - - - - - -
05/09/2012 - 0.0145 - - - - - -
05/10/2012 - 0.0298 - - - - - -
05/11/2012 - . 0.0174 - - - - - -
08/12/2012 - - - - - - - - '
08/13/2012 - 0.0256 - - - - - 0.028
08/14/2012 -+ - 0.0209 - - - - - -
08/15/2012 - 0.0279 - - - - - 0.028
08/16/2012 - 0.0076 - - - - - -
08/17/2012 - 0.0446 - - - - - -

‘H-150M
mg/L
Quat

MSW

101-

mg/L
Phosphate

Floguard
MS6236
mg/L
Phosphate
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EXECUTIVE SUMMARY

This document sets forth a revised Study Plan, which the Tennessee Valley Authority
(TVA) plans to implement for the purpose of evaluating the Sequoyah Nuclear Plant
(SQN) thermal discharge in support of compliance with the National Pollutant
Discharge Elimination System (NPDES) permit for the facility and continuance of the
associated Alternate Thermal Limit (ATL) for Outfall 101 as authorized under Section
316(a) of Clean Water Act and Tennessee Department of Environment and
Conservation rules. '

As required by the NPDES permit, the Study Plan was first submitted to the Tennessee
Department of Environment and Conservation (TDEC) on December 20, 2010 and
subject to review by TDEC and the U. S. Environmental Protection Agency (EPA),
Region 4. Comments and suggested revisions were provided to TVA by TDEC in a
meeting held on April 7, 2011 and have been incorporated herein.

The Study Plan provides regulatory background for the work; information about SQN
operations; a brief description of the receiving waterbody; a summary of previous
§316(a) and more recent monitoring studies conducted at the plant; and a detailed Scope
of Work proposing the collection of new data to evaluate the potential impact of the
Sequoyah Nuclear thermal discharge on the aquatic life and other classified uses of the
Tennessee River/Chickamauga Reservoir in the vicinity of the ‘plant. Specifically,
studies are proposed to:

I. Collect the temperature data needed to delineate and map the spatial boundaries
of the thermal discharge plume;

2. Characterize the aquatic and wildlife habitat in the study area;
3. Sample the fish, macroinvertebrate, and plankton communities;
4. Survey potentially affected wildlife;

5. Evaluate maintenance of a balanced indigenous population (BIP) by performing
traditional and multi-metric analyses of collected data, as appropriate; and

6. Evaluate the reasonable potential for impairment of non-aquatic life uses of the
receiving waterbody as they relate to the thermal discharge.

Field sampling activities are scheduled to begin in the summer and autumn of 2011.
Resultant information will be used to support renewal of the facility’s NPDES permit
set to expire October 31, 2013.
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1.0 INTRODUCTION

This document sets forth a revised Study Plan, which the Tennessee Valley Authority (TVA)
plans to implement for the purpose of evaluating the Sequoyah Nuclear Plant (SQN) thermal
discharge in support of compliance with the National Pollutant Discharge Elimination System
(NPDES) permit for the facility (NPDES Permit No.: TN0026450). The Study Plan includes a
review and discussion of applicable regulatory requirements for the thermal discharge and
presents specific work elements for the re-verification of the existing Alternate Thermal Limit
(ATL) for Outfall 101 in accordance with Clean Water Act (CWA) Section (§) 316(a). As
required by the NPDES permit, the Study Plan was first submitted to the Tennessee Department
of Environment and Conservation (TDEC) on December 20, 2010 and subject to review by
TDEC and the U. S. Environmental Protection Agency (EPA), Region 4. Comments and
suggested revisions were provided to TVA by TDEC in a meeting held on April 7, 2011 and
have been incorporated herein.

1.1  Facility Information

Unit 1 and 2 were placed in operation in 1981 and 1982, respectively. Both units can produce
more than 2,400 megawatts of electricity. SQN is located on the right descending bank of the .
Tennessee River (Chickamauga Reservoir) near Chattanooga, Tennessee (Figure 1). The facility
withdraws cooling water from Chickamauga Reservoir via an intake channel and skimmer wall

" at river mile (TRM) 484.8. The cooling water intake structure (supporting six circulator pumps)
provides the units a nominal flow of 1.11 x 10° gallons per minute (gpm) or 1,602 million
gallons per day (mgd). The facility employs a once-through (open cycle) condenser cooling
water system and can also operate with cooling towers in helper mode. The plant discharges
heated effluent to Chickamauga Reservoir via Outfall 101 located at TRM 483.6 as authorized
by the NPDES permit (Figure 2). '

1.2 Regulatory Basis
1.2.1 Applicable Thermal Criteria

TDEC has specified “use classifications” for the state’s surface waters and developed
temperature criteria -intended to support those uses (TDEC Rule 1200-4-4 and 1200-4-3-.03,
respectively). The Tennessee River at the location of SQN has been classified for the following
uses: Municipal, Industrial, and Domestic Water Supply, Industrial Water Supply, Fish and
Aquatic Life, Recreation, Irrigation, Livestock Watering and Wildlife, and Navigation. Except
for Irrigation and Livestock Watering and Wildlife (qualitative criteria), temperature criteria -
relevant to warm-water conditions of the Tennessee River at SQN specify that:

“The maximum water temperature change shall not exceed 3°C [5.4°F] relative to an upstream
control point. The temperature of the water shall not exceed 30.5°C [86.9°F] and the maximum



rate of change shall not exceed 2°C [3.6°F] per hour. The temperature of impoundments where
stratification occurs will be measured at a depth of 5 feet, or mid-depth whichever is less, and
the temperature in flowing streams shall be measured at mid-depth.” [Rule 1200-4-3-.03]

. The SQN plant’s “once-through” cooling water system design utilizing cooling towers in helper
mode provides for the most thermodynamically efficient method of generating electricity and as
a result produces a heated discharge. As such, the thermal discharge typically exceeds TDEC’s
established temperature criteria, therefore, multiport diffusers with mixing zone are used to
adequately mix the thermal effluent to meet the state water quality standard at the end of the
mixing zone. In such cases, the TDEC rules specific to the Fish and Aquatic Life use
classification provide that:

“A successful demonstration as determined by the state conducted for thermal discharge
limitations under Section 316(a) of the Clean Water Act, (33 U.S.C. §1326), shall constitute
compliance... [with the temperature criteria].”

TVA has previously made such successful demonstration for the SQN thermal discharge in
support of mixing zone criteria as further discussed below.

1.2.2 Permitted Conditions

Currently permitted thermal discharge limitations for SQN specify that the daily maximum
temperature is not to exceed 30.5°C (86.9°F) at the end of the mixing zone (Page 1 of 28),
NPDES permit TN0026450). This mixing zone criteria are based on a previous demonstration by
TVA, in accordance with CWA §316(a) and TDEC Rule 1200-4-3-.03 noted above, that a
balanced indigenous population (BIP) of fish, shellfish, and wildlife is supported in the
Tennessee River potentially affected by the thermal discharge. The mixing zone criteria, as
supported by the biological studies, also encompass other components of the TDEC temperature
criteria, specifically the change in temperature from ambient/upstream conditions and rate of
~change in temperature. SQN has maintained a good compliance record with its mixing zone
~ criteria throughout each NPDES permit term since first authorized in the late-1980s; ongoing
biological monitoring has consistently demonstrated the mixing zone criteria are protective of
aquatic communities in the river near the facility.

1.2.3 Criteria for Alternate Thermal Limits Under §316(a)

The regulatory provisions that irr:plement JCWA §316(a) provide limited guidance on precisely
what the demonstration study must contain to be considered adequate and do not identify precise
criteria against which to measure whether a “balanced and indigenous” aquatic community is
protected and maintained. Instead, the regulations provide broad guidelines.

Under the broad regulatory guidelines, the discharger must show that the ATL desired,
“considering the cumulative impact of its thermal discharge together with all other significant
impacts on the species affected,” will “assure the protection and propagation of a balanced,
indigenous community of shellfish, fish and wildlife in and on the body of water into which the



discharge is to be made (40 CFR §125.73). Critical to the demonstration is the meaning of the
term “balanced indigenous community”. The rules provide the following definition:

“The term “balanced indigenous community” is synonymous with the term
balanced, indigenous population (i.e., BIP) in the Act and means a biotic
community typically characterized by diversity, the capacity to sustain itself
through cyclic seasonal changes, presence of necessary food chain species and by
a lack of domination by pollution tolerant species. Such a community may
include historically non-native species introduced in connection with a program of
wildlife management and species whose presence or abundance results from
substantial, irreversible environmental modifications” (40 CFR §125.73).

Pursuant to this regulatory definition, a successful demonstration must show that under the
desired ATL, and in light of the cumulative impact of the thermal discharge together with all
other significant impacts on the species affected, the following characteristics, which are
indicative of a BIP, will continue to exist: (1) diversity, (2) the capacity of the community to
sustain itself through cyclic seasonal changes, (3) presence of necessary food chain species, and
(4) a lack of domination by pollution tolerant species.

There are several methodologies a discharger may pursue in making a §316(a) demonstration.
Under the regulations, new dischargers must use predictive methods (e.g., laboratory studies,
literature surveys, or modeling) to estimate an appropriate ATL that will assure the protection
and propagation of a balanced, indigenous community prior to commencing the thermal .
discharge.' However, existing dischargers, such as SQN, need not use predictive methods. For
such dischargers, §316(a) demonstrations may be based upon the “absence of prior appreciable
harm” to a balanced, indigenous community (see 40 CFR §125.73(c)(1)(i) and (i1)). Such
demonstrations must show either that:

1) No appremable harm has resulted from the thermal component of the discharge
taking into account the interaction of such thermal component with other
pollutants and the additive effect of other thermal sources to a balanced,

" indigenous community of shellfish, fish, and wildlife in and on the body of water
into which the discharge has beeri made; or

it) Despite the occurrence of such previous harm, the desired alternative effluent

' limitations (or appropriate modifications thereof) will nevertheless assure the
protection and propagation of a balanced, indigenous community of shellfish,
fish, and wildlife in and on the body of water into which the discharge is made.

Furthermore, in determining whether or not prior appreciable harm has occurred, the regulations
provide that the permitting agency consider the length of time during which the applicant has
been discharging and the nature of the discharge. The regulations do not define “prior
appreciable harm.” However, using the definition of “balanced, indigenous community,” mixing
zone criteria are generally granted under either of the following circumstances:



1. When a discharger shows that the characteristics of a BIP (i.e., diversity, the
capacity to sustain itself through cyclic seasonal changes, presence of necessary
food chain species, and a lack of domination by pollution tolerant species) exist.
Stated another way, the existence of such characteristics essentially prove that the
aquatic community has not been appreciably harmed; or

2. Despite any evidence of previous harm, the characteristics of a BIP, as stated
above, will nevertheless be protected and assured under the alternate limit.

1.2.4 Mixing Zone Requirements in Tennessee Rule 1200-4-3-0.5

As noted above, §316(a) pertains to the Fish and Aquatic Life use classification and provides
NPDES-permitted facilities a regulatory compliant means of demonstrating that promulgated
temperature criteria may be more stringent than necessary to support a BIP. In such cases, less
stringent thermal criteria (i.e., ATLs) are justified. However, other use classifications such as
Domestic Water Supply and Recreation must be protected as well: Compliance with TDEC
temperature criteria for these uses is typically determined after the discharge has had the
opportunity to mix with the receiving water; that is, an allowable mixing zone is determined.

TDEC rules define the mixing zone as:

“That section of a ﬂowing stream or impounded waters in the immediate vicinity of an outfall
where an effluent becomes dispersed and mixed.” [1200-4-3-.04(8)]

The rules [1200-4-3-.05(2)] further provide that mixing zones are to be restricted in area and
length and not: :

prevent the free passage of fish or cause aquatic life mortality in the receiving waters;

N

contain materials in concentrations that exceed acute criteria beyond the zone
immediately surrounding the outfall;

result in offensive conditions;

produce undesirable aquatic life or result in dominance of a nuisance species;
endanger the public health or welfare; or

adversely affect the reasonable and necessary uses of the area;

create a condition of chronic toxicity beyond the edge of the mixing zone;

adversely affect nursery and spawning areas; or
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adversely affect species with special state or federal status.

While TVA’s proposed §316(a) demonstration study plan fully examines the effects of the
thermal discharge on the aquatic life components of the mixing zone requirements, the potential
effects to other non-aquatic life use classifications (items 3, 5, and 6 above) are generally not
evaluated. Therefore, this plan has been revised herein to incorporate and/or collect additional



information needed to address the reasonable potential for impairment of other non-aquatic life
uses in the Tennessee River near the facility-

1.3 Study Plan Organization
This Study Plan is organized into the following sections:
1. Introductory information, including regulatory basis and rationale for the study;

2. Background mformat10n including a summary of the findings of the preV1ous
§316(a) investigation and subsequent biological momtormg, and,

3. The proposed de51gn and 1mp1ementat10n schedule for the SQN §316(a)
' demonstration Study Plan.

2.0 STUDY BACKGROUND

2.1 Sequoyah Nuclear Plant

The SQN facility is operated to produce base-load electric power throughout the year. When
operating at design (nameplate) capacity (2,400 MW), the units requires approximately 1,602
million gallons per day of condenser cooling water. Waste heat increases the temperature of the
cooling water by approximately 16.4°C (29.5°F) before it is discharged into the river. The actual-
condenser flow, and hence the AT, may vary somewhat with the circulating water pump head
and the condenser efficiency.

2.2 Description of the Receiving Waterbody

Sequoyah Nuclear is located on the right descending bank of Chickamauga Reservoir (TRM
484.5) approximately 18 miles northeast of Chattanooga, Tennessee, and 7 miles southwest of
Soddy-Daisy, Tennessee (Figure 1). Chickamauga Reservoir was impounded in 1940 and at full
pool covers approximately 36,240 acres. ' ‘

The topography of the reservoir in the vicinity of the discharge outlet consists of a shallow
overbank area on the plant side which extends from TRM 484 downstream to TRM 481.8 and
varies in depth from 2 to 20 ft and from 500 to 3,100 ft in width. This shallow area is bordered
by a main river channel which is about 900 feet (ft) wide and approximately 60 ft deep. Along -
this reach there are several small, shallow embayments.

The Tennessee River flow in the vicinity of SQN is controlled by releases from Watts Bar and
~ Chickamauga Dams, and to a lesser extent Hiwassee River. SQN is situated on Chickamauga
Reservoir approximately 54.5 river miles downstream from Watts Bar Dam and 13.5 river miles
~ upstream from Chickamauga Dam. '



2.3

Previous §316(a) Demonstration Study

TVA conducted comprehensive §316(a) demonstration-related studies of the SQN thermal
effluent in the mid-1980s to support establishment of the current mixing zone criteria for the
plant discharge (TVA, 1989). The minimum average daily flow for the Tennessee River near
SQN at the time of the early studies was 6,000 cfs.

The mid-1980s studies included extensive sampling of the aquatic community including:

Phytoplankton,

Periphyton,

Aquatic macrophytes,
Zooplankton,

Benthic macroinvertebrates; and
Fish populations.

~ Hydrothermal, water quality and other parameters also were evaluated.

Major findings of these studies included:

Average dissolved concentration in the water column was similar immediately upstream
and downstream of SQN.

Analysis of the data indicate that the assemblages of phytoplankton, zooplankton, and
macroinvertebrates were diverse and, in general, relatively abundant.

Dominance of blue-green algae was similar upstream and downstream of SQN.

The phytoplankton and zooplankton communities were found to be similar, or if
different, not impacted by SQN operation, at all stations during 20 of the 27 survey
months when the plant was in operation.

Species richness in the benthic macroinvertebrate communities during pre-operational
and operational monitoring was similar.

No changes were documented in the aquatic macrophyte community that reflected effects
of the thermal effluent.

Fish species occurrence and abundance data indicated insignificant impacts. Avoidances
of the plume could not be detected for any species of fish. One study found that sauger
(Sander canadensis) were not concentrated in the thermal plume during winter months
nor inhibited from movement past SQN. Results of gonadal inspections indicate that the
heated discharge did not adversely affect fish reproduction.



e Other fisheries studies indicated that the thermal discharge resulted in no discernible
increase in parasitism.

e No mortalities of threadfin shad due to cold shock following shutdown of SQN were
observed or reported, and none are anticipated to occur in the future.

2.4 Contemporary Studies

Monitoring of the thermal effects of the SQN discharge on the aquatic community of the
receiving waterbody has been more recently conducted by TVA after an agreement was reached
with TDEC in 2001. TVA’s “Vital Signs” monitoring program also provides useful information
for evaluating reservoir-wide effects. Monitoring has included sampling of the fish and
macroinvertebrate communities and associated collection of temperature and other water quality
parameters. Results of the permit monitoring work and TVA’s ongoing Vital Signs monitoring
(TVA, 2011) have consistently demonstrated that fish and macroinvertebrate assemblages of
Chickamauga Reservoir within and downstream of the SQN thermal discharge are similar to
those of upstream locations, as well as to established mainstem reservoir reference conditions for
the area.

Results of the above studies notwithstanding, TVA plans to implement this Study Plan for the
purpose of further evaluating the SQN thermal discharge to support continuance of the ATL for
the facility discharge in accordance with CWA §316(a) and TDEC Rule 1200-4-3-.03(¢).



3.0 STUDYPLAN

This §316(a) demonstration Study Plan is 1nformed by communications with TDEC and EPA,
the study design of the previous demonstration study, and TVA’s ongoing river/reservoir
biological monitoring programs.

3.1 Study Timing

As reasonably practicable, TVA sampling crews will coordinate with SQN facility operations
staff to schedule field studies to coincide with representative conditions of maximum generation
for the time period to be sampled as dictated by seasonal power demand. The additional field
studies will be conducted during the period of critical environmental (thermal) conditions in
summer (mid-July — August) when plant operations and ambient reservoir temperatures are at
expected seasonal maximums. Summer monitoring will be conducted once during the SQN
permit cycle. Data collection during this period will focus on characterization/delineation of the
thermal plume and biological field investigations inclusive of thermally affected and unaffected
areas. TVA will also conduct monltormg in autumn (October — mid-December) as has been
occurring in previous study years.

3.2 Study Scope
The following tasks will be conducted for the SQN §316(a) demonstration Study:

Task 1 - Evaluate Plant Operating Conditions

During the course of the study, SQN operational data will be recorded, compiled, and analyzed
to assist in the interpretation of thermal plume characteristics and biological community
information. Available historical operational data will also be compiled and analyzed to evaluate
and identify any material changes in SQN operations over the most recent 5-year period that
might affect the thermal plume characteristics. Parameters to be recorded during the proposed
study and evaluated historically include, but are not limited to:

e Cooling water intake flow and water temperature;
e Discharge flow and water temperature; and
e Power generation statistics.

The data will be presented in tabular and graphical formats to describe SQN operational
conditions during the current study.



Task 2 - Thermal Plume Monitoring and Mapping

Physical measurements will be taken to characterize and map the SQN thermal plume concurrent
with biological field sampling during the sampling events. In this manner, it is expected that the
plume will be characterized under representative thermal maxima and seasonally-expected low
flow conditions. Measurements will be collected during periods of high power production from
SQN, as reasonably practicable, to capture maximum extent of the thermal plume under existing
river flow/reservoir elevation conditions. This effort will allow general delineation of the
“Primary Study Area” per the EPA (1977) draft guidance defined as the: “entire geographic area
bounded annually by the locus of the 2°C above ambient surface isotherms as these isotherms
are distributed throughout an annual périod”); ensure placement of the biological sampling
locations within thermally influenced areas; and inform the evaluation of potential impacts on
- recreation and water supply uses.

However, it is important to emphasize that the >2°C isopleth boundary is not a bright line; it is
dynamic, changing geometrically in response to changes in ambient river flows and temperatures
and SQN operations. As such, samples collected outside of, but generally proximate to the
Primary Study Area boundary should not be discounted as non-thermally influenced. Every
effort will be made to collect biological samples in thermally affected areas as guided by the
Primary Study Area definition. o

Field activities will include measurement of surface to bottom temperature profiles along
transects across the plume. One transect will be located proximate to the thermal discharge point;
subsequent downstream transects will be concentrated in the near field area of the plume where
_ the change in plume temperature is expected to be most rapid. The distance between transects in
the remainder of the Primary Study Area will increase with distance downstream or away from
the discharge point. The farthest downstream transect will be just outside of the Primary Study
Area. A transect upstream of the discharge that is not affected by the thermal plume will be
included for determining ambient temperature conditions. The total number of transects needed -
. to fully characterize and delineate the plume will be determined in the field.

Temperature profile measurement (surface to bottom) points along a given transect will begin at
or near the shoreline from which the discharge -originates and continue across the plume until
ambient background temperature conditions (based on surface (0.1 meters (m)/0.3 ft depth)
measurements) or the far shore is reached. The number of measurement points along transects
will generally be proportional to the width of the plume and the magnitude of the temperature
change across a given transect. The distances between transects and measurement points will
depend on the size of the discharge plume.

The temperature measurement instrument (Hydrolab® or equivalent) will be calibrated to a
thermometer whose calibration is traceable to the National Institute of Standards and
Technology.



Temperature data will be compiled and analyzed to present the horizontal and vertical
dimensions of the SQN thermal plume using spatial analysis techniques to yield plume cross-
sections, which can be used to demonstrate the existence of a zone of passage under and/or
around the plume.

Task 3 - Establishment of Biological Sampling Stations

Water temperature data from Task 2 will define the relationships between the biological
sampling zone and thermally affected areas as informed by the EPA (1977) draft guidance,
which identifies the Primary Study Area as having water temperatures of >2°C (3.6°F) above
ambient temperature. The thermally affected sampling location will be referred to as the
“downstream zone;” the non-thermally-affected sampling location will be referred to as the
“upstream zone.” If it is determined, based on the plume temperature measurements/mapping
* that the currently used biological sampling zone downstream of SQN is not fully within the EPA
guidance-defined Primary Study Area, that sampling zone will be re-established within the EPA
Primary Study Area.

Figure 3 depicts the downstream biological sampling zone; Figure 4 includes the location of the
ambient biological sampling zone upstream of SQN.

Task 4 - Shoreline and River Bottom Habitat Characterization

Informed by the results of Tasks 2 and 3, habitat characterization will be conducted at each
selected sampling location to evaluate potential for bias in the results due to habitat differences
between the thermally affected area and the ambient sampling locations, and to support
interpretation of the biological data. Eight line-of-sight transects will be established across the
width of Chickamauga Reservoir downstream and upstream of SQN to assess the quality of
shoreline habitat (Figure 5). An integrative multi-metric index (Shoreline Aquatic Habitat Index
or SAHI), including several habitat parameters important to resident fish species, will be used to
measure the existing fish habitat quality. Using the SAHI, individual metrics are scored through
comparison of observed conditions with reference conditions and assigned a corresponding
value.

River bottom habitat characterization for both the upstream and downstream study zones will
consist of eight transects each collected perpendicular to the shoreline. Each transect will
evaluate substrate by collecting 10 equally spaced Ponar® dredge samples across the width of
the reservoir. Each sample will be visually estimated to define substrate and then sieved to
define percent makeup of substrate. At each sample location, depth, and sediment type
encountered will be recorded. Sediment categories include bedrock, boulder, cobble, gravel,
sand, fines, and detritus. Each site will be assigned one of three habitat categories to reduce the
amount of assessment variability. Habitat categories are as follows: A) areas with presence of
large substrates such as cobble and boulders, B) areas dominated by sand or fine substrates and
C) areas with a presence of a mixture of both A and B (small and large) habitat types. '
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Task 5 - Supporting Water Quality Measurements

In addition to the thermal plume measurements, additional water quality profiles will be
collected as necessary in conjunction with the field studies to: (i) support interpretation of the
biological data; and (ii) evaluate potential impacts to water supply and recreational uses. Using a
Hydrolab®, or equivalent unit, three water column profiles at one-meter increments will be
collected near the left descending bank, right descending bank and mid-channel at the upstream
and downstream ends of each sample zone, and other areas as needed (e.g., at water supply
intakes). Each profile collected will include temperature, dissolved oxygen concentration, pH,
and conductivity.

Task 6 - Biological Evaluations

The biological evaluations will focus on major representative species of the aquatic and wildlife
community that could potentially be affected by the SQN thermal discharge. Sampling will be
conducted during the summer months (mid-July — August) once during the SQN permit cycle to
evaluate “worst case” conditions. Autumn monitoring (October — mid-December) will be
conducted as a measure of potential manifested effects to the aquatic community from summer-
long exposure to the thermal discharge and other stressors (basis for existing multi-metric
assessments).

The biological communities to be sampled and collection methodologies are provided in the
following sections.

Reservoir Fish Community Monitoring

Informed by the habitat characterization and temperature measurements, the fish community will
be sampled during sample events at two locations: downstream within the thermal influence of
the power plant (Figure 3); and upstream and beyond thermal influence of SQN (centered at
TRM '489.5) (Figure 4). Sampling will be conducted by boat electrofishing and glll netting
(Hubert 1996; Reynolds, 1996).

The electrofishing methodology is based on existing monitoring programs and consists of 15
shoreline-oriented boat electrofishing runs in the upstream sampling zone and 15 shoreline runs
in the downstream zone. Each run is 300 m (984 ft) long and electrofishing is conducted for a
duration of approximately 15 minutes each. The total near-shore linear area sampled will be
approximately 4,500 m (15,000 ft) per zone (Jennings, et al., 1995; Hickman and McDonough,
1996; McDonough and Hickman, 1999). Should the size of the SQN thermal plume (i.e.,
Primary Study Area) be too small to allow collection of all replicate electrofishing runs, the
needed remaining replicate runs will be conducted as close as practicable to the Primary Study
Area and be identified in the data analyses. As indicated previously, the >2°C isopleth boundary
that defines the Primary Study Area is not a rigid boundary; rather, its geometry changes in
response to ambient river flows and temperatures and SQN operations (discharge flow). As such,
samples collected outside of, but generally proximate to the Primary Study Area boundary
should not be discounted as non-thermally influenced. '
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Experimental gill nets (so called because of their use for research as opposed to commercial
fishing) are used as an additional gear type to collect fish from deeper habitats not effectively
sampled by electrofishing. Each experimental gill net consists of five-6.1 m (20 ft) panels for a
total length of 30.5 m (100 ft). The distinguishing characteristic of experimental gill nets is mesh
size that varies between panels. For this application, each net has panels with mesh sizes of 2.5
(1 inch (in)), 5.1 (2 in), 7.6 (3 in), 10.2 (4 in), and 12.7 (§ in) centimeters (cm). Experimental
gill nets are typically set perpendicular to river flow extending from near-shore to the main
channel of the reservoir. Ten overnight experimental gill net sets will be used at each area.

Fish collected will be identified by species, counted, and examined for anomalies (such as
disease, deformities, or hybridization).

Reservoir Benthic Macroinvertebrate Community Monitoring

Benthic macroinvertebrates will be sampled with benthic grab samplers at ten equally-spaced
points along the upstream (ambient) and downstream (mid-plume) sampling zones (Figures 3
and 4). A Ponar® sampler (area per sample 0.06 m?) will be used for most samples. When
heavier substrates are encountered, a Peterson sampler (area per sample 0.11 m®) will be used.
~ Bottom sediments will be washed on a 533 micron (p) screen; organisms will be picked from the
screen and from any remaining substrate. Organisms will be sent to an independent laboratory
for identification to the lowest practicable taxonomic level.

Reservoir Plankton Community Monitoring

At the request of TDEC, phytoplankton samples will be obtained from a photic zone' composite
water sample collected at two locations each in the main channel area of the downstream
sampling zone (Primary Study Area: mid-plume and plume downstream boundary; see Figure 3)
and the upstream zone (Figure 4). This will be accomplished by lowering the intake end of a
peristaltic pump sample tube to the bottom of the photic zone; and with the pump activated,
slowly retrieving the sample tubing at a constant rate until the reservoir surface is reached. The
phytoplankton data will be used to compare potential algal community response to thermal
influence based on high-level taxonomy (i.e., Chrysophyta, Chlorophyta, Cyanophyta).

Zooplankton samples will be collected with a plankton net (300 millimeter (1 ft) diameter with
153 n mesh) towed at two locations each in the main channel area of the downstream sampling
zone (Primary Study Area: mid-plume and plume downstream boundary) and the upstream zone
(Figures 3 and 4). Tows will consist of a vertical pull (tow) of the entire water column from 2 m
off the bottom to the surface of the reservoir. Comparative analysis of zooplankton data from the
two locations will be used to evaluate potential thermal influence on community structure.

' For the purposes of this study, the photic zone is defined as twice the Secchi disk transparency depth or 4 meters,
whichever is greater.
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Plankton sampling will be conducted once during the sampling events utilizing established TVA
procedures. Among other criteria, these procedures specify replicate sampling, proper sample
preservation, and data processing requirements.

Wildlife Community Evaluation

The wildlife community will be evaluated via implementation of visual encounter
(observational) wildlife survey methodology and supported through review of the available
literature, and communications with natural resource agency contacts. The effort will focus on
the more water dependent species of the herpetofaunal, avian, and mammalian communities.
These activities will assist in identifying the wildlife species expected for the ecoregion, establish
the presence/absence of a BIP of wildlife in the study area, and support evaluation of potential
direct effects of temperature on sensitive life stages and any indirect effects such as increased
predation.

A review of available resources to identify any threatened or endangered species potentially
occurring in the study area will also be conducted.

For the visual encounter surveys, two permanent transects will be established both upstream and
downstream of the SQN thermal effluent. The midpoint of the upstream transect will be
positioned at TRM 489.5 and span a distance of 2,100 m within this transect. The downstream
transect will be located in the field based on sampling event and likewise span a distance 2,100
m. The beginning and ending point of each transect will be marked with GPS for relocation.
Transects will be positioned approximately 30 m offshore and parallel to the shoreline occurring .
on both right and left descending banks. Basic inventories will be conducted to provide a
representative sampling of wildlife present during summer (mid-July — August) and late autumn-
early winter (October — December).

Each transect will be surveyed by steadily traversing the length by boat and simultaneously
recording observations of wildlife. Sampling frame of each transect will generally follow the
strip or belt transect concept with all individuals enumerated that crossed the center-line of each
transect landward to an area that included the shoreline and riparian zone (i.e., belt width
generally averages 60 m where vision is not obscured). Information recorded will include
wildlife identification (to the lowest taxonomic trophic level) that is observed visually and/or
audibly and a direct count of individuals observed per trophic level. If flocks of a species or
mixed flock of a group of species are observed, an estimate of the number of individuals present
will be generated. Time will be recorded at the starting and ending point of each transect to
provide a general measure of effort expended. However, times may vary among transects
primarily due to the difficulty in approaching some wildlife species without inadvertently .
flushing them from basking or perching sites. To compensate for the variation of effort
expended per transect, observations will be standardized to numbers per minute or numbers per -
hectare in preparation for analysis. '
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The principal objective and purpose behind the wildlife surveys are to provide a preliminary set
of observations to verify trophic levels of birds, mammals, amphibians and reptiles present that
might be affected by thermal effects of the power plant (i.e., the ATL). If trophic levels are not
represented, further investigation will be used to target specific species and/or species groups
(guilds) that will determine the cause.

Task 7 ~-Water Supply and Recreational Use Support Evaluation

Water temperature data collected as part of the thermal mapping (Task 2) and collection of
supporting water quality information (Task 5) will be used to evaluate potential thermal impacts
to water supply and recreational uses in the vicinity of SQN. Locations of any public water
supply intakes and/or established public recreational areas will be determined and their
position(s) mapped relative to the SQN thermal plume. We are aware of one domestic water
supply intake located within approximately 10 river miles downstream of the SQN thermal
discharge (Figure 1). The existence of any relevant water temperature data collected by the
owners of these water supply intake(s) will be determined; and if available, requested to augment
the field-collected data. As necessary (limited or no available owner-supplied temperature data),
direct measurements of water temperature may also be conducted specifically at these locations
to evaluate potential thermal effects of the SQN discharge.

3.3 Data Contribution to the Analysis/Demonstration

The analysis of fish, macroinvertebrate, and plankton community data will include traditional
analyses whereby community attributes for the thermally affected areas will be compared to the
non-thermally affected ambient location. For the purposes of the demonstration (within
river/reservoir comparisons), the composition of fish and macroinvertebrate assemblages
collected at the upstream station, uninfluenced by the SQN thermal discharge, is expected to set
the baseline for evaluating the presence of a BIP in the downstream thermally influenced area. In
that regard, a BIP is the expected determination for the thermally uninfluenced area.

3.3.1 Traditional Analyses

As applicable, biological community data will be compiled into tables providing a listing of
species collected and their status with regard to expected occurrence in the ecoregion. Reference
materials such as: “The Fishes of Tennessee” (Etnier and Starnes, 1993); similarly applicable
publications; and best professional judgment by experienced aquatic biologists will be used for
this determination. The dataset will be further evaluated with regard to the following:

e Life stages represented,

e Food chain species present (e.g., predator and prey species),

¢ Thermally-tolerant or -sensitive species present (based on Yoder et al., 2006),
e Representative Important Species (commercially and/or recreationally); and
e Other community attributes (fish and macroinvertebrates)
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 To evaluate similarity with the downstream thermally influenced area, traditional species
diversity indices will be used. Diversity indices provide important information about community
composition and take the relative abundances of different species into account as well as species
richness (i.e., number of individual species). Two diversity indices will be calculated for each
sample location; such as: the Shannon-Weiner diversity index (H') (Levinton, 1982) and
Simpson’s Index of Diversity (D) (Simpson, 1949). Of the many biological diversity indices,
these two indices are the most commonly reported in the scientific literature and will be
evaluated for use in determining if community structure is similar between the thermally
influenced and non-thermally influenced sampling locations. Other methods/indices for
‘evaluating similarity between sampling sites will also be considered.

Based on the BIP baseline for the thermally uninfluenced ambient (upstream) location,
comparative statistical analysis of the diversity indices and/or other measures of biological
community status such as: species richness, relative abundance, pollution tolerance, trophic
guilds, indigenousness, and thermal sensitivity (each pending sufficient sample size) will be used
to confirm the presence/absence of a BIP in the thermally influenced study area.

3.3.2 Supporting Multi-metric Bioassessment

Upon review of the species listings and establishment that the fish and macroinvertebrate
populations are appropriate to the aquatic systems of the ecoregion, sample data also will be
analyzed using TVA’s Reservoir Fish Assemblage Index (RFAI) methodology (McDonough and
Hickman 1999) and Reservoir Benthic Index to further evaluate if the. SQN thermal discharge
has materially changed ecological conditions in the receiving water body (Tennessee River —
Chickamauga Reservoir).

Reservoir Fish Assemblage Index

The RFAI uses 12 fish assemblage metrics from four general categories: Species Richness and
Composition (8 metrics); Trophic Composition (two metrics); Abundance (one metric); and Fish -
Health (absence of anomalies) (one metric). Individual species can be utilized for more than one
metric.

Each metric is assigned a score based on “expected” fish assemblage characteristics in the

absence of human-induced impacts other than impoundment of the reservoir. Individual metric

scores for a sampling area (i.e., upstream or downstream) will be summed to obtain the RFAI

score for each sample location and comparatively analyzed. The maximum RFAI score is 60.

Ecological health ratings (12-21 “Very Poor”, 22-31 “Poor”, 32-40 “Fair”, 41-50 “Good”, or 51-
60 “Excellent”) are then applied to scores.

Based on statistical analysis of multiple RFAI datasets, RFAI scores between sites (e.g.,
downstream vs. upstream) will need to differ by 6 points or more to be considered to have
different fish assemblages based on documented variability in the sampling methodology.
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Regardless of the scores, a metric-by-metric examination will be conducted; this review will be
helpful in evaluating potential metric-specific impacts that may be thermally related. '

" Reservoir Benthic Macroinvertebrate Index

The RBI is similarly calculated as the RFAI except that it uses seven metrics specific to the
macroinvertebrate assemblage. Each metric is assigned a score based on reference conditions and
then summed to produce an overall RBI score for each sample site. The maximum RBI score is
35. Ecological health ratings (7-12 “Very Poor”, 13-18 “Poor”, 19-23 “Fair”, 24-29 “Good”, or
30-35 “Excellent”) will then be applied to scores.

Based on statistical analysis of multiple RBI datasets, RBI scores between sites (e.g.,
downstream vs. upstream) that differ by 4 points or more will be considered to have different
macroinvertebrate assemblages. A metric-by-metric examination will also be conducted,
regardless of the scores, to-evaluate potential thermally-related impacts on specific metrics.

3.3.4 Reasonable Potential Evaluation

Based on existing information and temperature data collected/obtained during the study, the
reasonable potential for the thermal discharge to impair current and future water supply and
recreational (water contact) uses will be evaluated. The measured temperatures at the water
supply intake location and location of any named recreational areas or areas where recreational
users are known to congregate within the thermally influenced area (if any), will form the basis
for determining reasonable potential for use impairment. Should reasonable potential be
indicated, TVA will discuss with TDEC; and as necessary, submit a revised scope of work (study
design) for this task (Task 7) proposing additional data collections and/or analysis to focus the
evaluation.

3.4 Reporting

A final Project Report will be prepared providing a description of the study design, data
collection methods, SQN operational data, thermal plume mapping results, water quality
monitoring data, and aquatic and wildlife community information. Raw data and assomated field
collection parameters will be appended to the report.

Results and conclusions regardmg the §316(a) demonstration (maintenance of a BIP) and support
of other use classifications (recreation and water supply) will be presented.

3.5 Study Schedule Summary

Field sampling will be conducted during summer (mid-July — August) once during the SQN
permit cycle and autumn (October — mid-December); each event will include sampling of the
Primary Study Area/downstream zone and upstream/ambient zone.

16



TVA will provide TDEC with an interim progress report of the summer 2011 sampling results in
spring of 2012. Final report will be completed and submitted with the SQN NPDES permit
renewal package.
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Figure 1. Vicinity map for Sequoyah Nuclear plant depicting Chickamauga and Watts Bar
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EXECUTIVE SUMMARY

This document sets forth a revised Study Plan, which the Tennessee Valley Authority
(TVA) plans to implement for the purpose of evaluating the Sequoyah Nuclear Plant
(SQN) thermal discharge in support of compliance with the National Pollutant
Discharge Elimination System (NPDES) permit for the facility and continuance of the
associated Alternate Thermal Limit (ATL) for Outfall 101 as authorized under Section
316(a) of Clean Water Act and Tennessee Department of Environment and
Conservation rules.

As required by the NPDES permit, the Study Plan was first submitted to the Tennessee
Department of Environment and Conservation (TDEC) on December 20, 2010 and '
subject to review by TDEC and the U. S. Environmental Protection Agency (EPA),
Region 4. Comments and suggested revisions were provided to TVA by TDEC in a
meeting held on April 7, 2011 and have been incorporated herein.

The Study Plan provides regulatory background for the work; information about SQN
operations; a brief description of the receiving waterbody; a summary of previous
§316(a) and more recent monitoring studies conducted at the plant; and a detailed Scope
of Work proposing the collection of new data to evaluate the potential impact of the-
Sequoyah Nuclear thermal discharge on the aquatic life and other classified uses of the
Tennessee River/Chickamauga Reservoir in the vicinity of the plant. Specifically,
studies are proposed to:

1. Collect the temperature data needed to delineate and map the spatial boundaries
of the thermal discharge plume; '

2. Characterize the aquatic and wildlife habitat in the study area;
3. Sample the fish, macroinvertebrate, and plankton communities;
4. Survey potentially affected wildlife;

5. Evaluate maintenance of a balanced indigenous population (BIP) by performing
traditional and multi-metric analyses of collected data, as appropriate; and

6. Evaluate the reasonable potential for impairment of non-aquatic life uses of the
receiving waterbody as they relate to the thermal discharge.

Field sampling activities are scheduled to begin in the summer and autumn of 2011.
Resultant information will be used to support renewal of the facility’s NPDES permit
set to expire October 31, 2013.
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1.0 INTRODUCTION

This document sets forth a revised Study Plan, which the Tennessee Valley Authority (TVA)
plans to implement for the purpose of evaluating the Sequoyah Nuclear Plant (SQN) thermal
discharge in support of compliance with the National Pollutant Discharge Elimination System
(NPDES) permit for the facility (NPDES Permit No.: TN0026450). The Study Plan includes a
review and discussion of applicable regulatory requirements for the thermal discharge and
presents specific work elements for the re-verification of the existing Alternate Thermal Limit
(ATL) for Outfall 101 in accordance with Clean Water Act (CWA) Section (§) 316(a). As
required by the NPDES permit, the Study Plan was first submitted to the Tennessee Department
of Environment and Conservation (TDEC) on December 20, 2010 and subject to review by
TDEC and the ‘U. S. Environmental Protection Agency (EPA), Region 4. Comments and
suggested revisions were provided to TVA by TDEC in a meeting held on April 7, 2011 and
have been incorporated herein. -

1.1  Facility Information

Unit 1 and 2 were placed in operation in 1981 and 1982, respectively. Both units can produce
more than 2,400 megawatts of electricity. SQN is located on the right descending bank of the
Tennessee River (Chickamauga Reservoir) near Chattanooga, Tennessee (Figure 1). The facility -
withdraws cooling water from Chickamauga Reservoir via an intake channel and skimmer wall
at river mile (TRM) 484.8. The cooling water intake structure (supporting six circulator pumps)
. provides the units a nominal flow of 1.11 x 10° gallons per minute (gpm) or 1,602 million
gallons per day (mgd). The facility employs a once-through (open cycle) condenser cooling
water system and can also operate with cooling towers in helper mode. The plant discharges
heated effluent to Chickamauga Reservoir via Outfall 101 located at TRM 483.6 as authorized
by the NPDES permit (Figure 2). '

1.2 Regulatory Basis
1.2.1 Applicable Thermal Criteria

TDEC has specified “use classifications” for the state’s surface waters and developed
temperature criteria intended to support those uses (TDEC Rule 1200-4-4 and 1200-4-3-.03,
respectively). The Tennessee River at the location of SQN has been classified for the following
uses: Municipal, Industrial, and Domestic Water Supply, Industrial Water Supply, Fish and
Aquatic Life, Recreation, Irrigation, Livestock Watering and Wildlife, and Navigation. Except
for Irrigation and Livestock Watering and Wildlife (qualitative criteria), temperature criteria
relevant to warm-water conditions of the Tennessee River at SQN specify that:

“The maximum water temperature change shall not exceed 3°C [5.4°F] relative to an upstream
control point. The temperature of the water shall not exceed 30.5°C [86.9°F] and the maximum



rate of change shall not exceed 2°C [3.6°F] per hour. The temperature of impoundments where
stratification occurs will be measured at a depth of 5 feet, or mid-depth whichever is less, and
the temperature in flowing streams shall be measured at mid-depth.”’” [Rule 1200-4-3-.03]

The SQN plant’s “once-through” cooling water system design utilizing cooling towers in helper
mode provides for the most thermodynamically efficient method of generating electricity and as
a result produces a heated discharge. As such, the thermal discharge typically exceeds TDEC’s
established temperature criteria, therefore, multiport diffusers with mixing zone are used to
adequately mix the thermal effluent to meet the state water quality standard at the end of the
mixing zone. In such cases, the TDEC rules specific to the Fish and Aquatic Life use
classification provide that:

“A successful demonstration as determined by the state conducted for thermal discharge
limitations under Section 316(a) of the Clean Water Act, (33 U.S.C. §1326), shall constitute
compliance... [with the temperature criteria].”

TVA has previously made such successful demonstration for the SQN thermal discharge in
support of mixing zone criteria as further discussed below.

1.2.'2 Permitted Conditions

Currently permitted thermal discharge limitations for SQN specify that the daily maximum
temperature is not to exceed 30.5°C (86.9°F) at the end of the mixing zone (Page 1 of 28),
NPDES permit TN0026450). This mixing zone criteria are based on a previous demonstration by
TVA, in accordance with CWA §316(a) and TDEC Rule 1200-4-3-.03 noted above, that a
balanced indigenous population (BIP) of fish, shellfish, and wildlife is supported in the
Tennessee River potentially affected by the thermal discharge. The mixing zone criteria, as
supported by the biological studies, also encompass other components of the TDEC temperature
criteria, specifically the change in temperature from ambient/upstream conditions and rate of
change in temperature. SQN has maintained a good compliance record with its mixing zone
criteria throughout each NPDES permit term since first authorized in the late-1980s; ongoing
biological monitoring has consistently demonstrated the mixing zone criteria are protective of
aquatic communities in the river near the facility.

1.2.3 Criteria for Alternate Thermal Limits Under §316(a)

The regulatory provisions that implement CWA §316(a) provide limited guidance on precisely
what the demonstration study must contain to be considered adequate and do not identify precise
criteria against which to measure whether a “balanced and indigenous” aquatic community is
protected and maintained. Instead, the regulations provide broad guidelines.

Under the broad regulatory guidelines, the discharger must show that the ATL desired,
“considering the cumulative impact of its thermal discharge together with all other significant
impacts on the species affected,” will “assure the protection and propagation of a balanced,
indigenous community of shellfish, fish and wildlife in and on the body of water into which the



discharge is to be made (40 CFR §125.73). Critical to the demonstration is the meaning of the
term “balanced indigenous community”. The rules provide the following definition:

“The term “balanced indigenous community” is synonymous with the term
balanced, indigenous population (i.e., BIP) in the Act and means a biotic
community typically characterized by diversity, the capacity to sustain itself
through cyclic seasonal changes, presence of necessary food chain species and by
a lack of domination by pollution tolerant species. Such a community may
include historically non-native species introduced in connection with a program of
wildlife management and species whose presence or abundance results from
substantial, irreversible environmental modifications” (40 CFR §125.73). '

Pursuant to this regulatory definition, a successful demonstration must show that under the
desired ATL, and in light of the cumulative impact of the thermal discharge together with all
other significant impacts on the species affected, the following characteristics, which are
indicative of a BIP, will continue to exist: (1) diversity, (2) the capacity of the community to
sustain itself through cyclic seasonal changes, (3) presence of necessary food cham species, and
(4) a lack of domination by pollutlon tolerant specws

There are several methodologles a discharger may pursue in making a §316(a) demonstration.
Under the regulations, new dischargers must use predictive methods (e.g., laboratory studies,
literature surveys, or modeling) to estimate an appropriate ATL that will assure the protection
and propagation of a balanced, indigenous community prior to commencing the thermal
discharge. However, existing dischargers, such as SQN, need not use predictive methods. For
such dischargers, §316(a) demonstrations may be based upon the “absence of prior appreciable
harm” to a balanced, indigenous community (see 40 CFR §125. 73(c)(l)(1) and (ii)). Such
demonstrations must show either that:

1) No appremable harm has resulted from the thermal component of the discharge
taking into account the interaction of such thermal component with other
pollutants and the additive effect of other thermal sources to a balanced,
indigenous community of shellfish, fish, and wildlife in and on the body of water
into which the discharge has been made; or

ii) Despite the occurrence of such previous harm, the desired alternative effluent
limitations (or appropriate modifications thereof) will nevertheless assure the
protection and propagation of a balanced, indigenous community of shellfish,
fish, and wildlife in and on the body of water into which the discharge is made.

Furthermore, in determining whether or not prior appreciable harm has occurred, the regulations
provide that the permitting agency consider the length of time during which the applicant has
been discharging and the nature of the discharge. The regulations do not define “prior
appreciable harm.” However, using the definition of “balanced, indigenous community,” mixing
zone criteria are generally granted under either of the following circumstances:



1. When a discharger shows that the characteristics of a BIP (i.e., diversity, the
capacity to sustain itself through cyclic seasonal changes, presence of necessary
food chain species, and a lack of domination by pollution tolerant species) exist.
Stated another way, the existence of such characteristics essentially prove that the
aquatic community has not been appreciably harmed; or

2. Despite any evidence of previous harm, the characteristics of a BIP, as stated
above, will nevertheless be protected and assured under the alternate limit.

1.2.4 Mixing Zone Requirements in Tennessee Rule 1200-4-3-0.5

As noted above, §316(a) pertains to the Fish and Aquatic Life use classification and provides
NPDES-permitted facilities a regulatory compliant means of demonstrating that promulgated
temperature criteria may be more stringent than necessary to support a BIP. In such cases, less
stringent thermal criteria (i.e., ATLs) are justified. However, other use classifications such as
Domestic Water Supply and Recreation must be protected as well. Compliance with TDEC
temperature criteria for these uses is typically determined after the discharge has had the
opportunity to mix with the receiving water; that is, an allowable mixing zone is determined.

TDEC rules define the mixing zone as:

“That section of a flowing stream or impounded waters in the immediate vicinity of an outfall
where an effluent becomes dispersed and mixed.” [1200-4-3-.04(8)]

The rules [1200-4-3-.05(2)] further provide that mixing zones are to be restricted in area and
length and not: '
1. prevent the free passage of fish or cause aquatic life mortality in the receiving waters;

2. contain materials in concentrations that exceed acute criteria beyond the zone
immediately surrounding the outfall;

result in offensive conditions;

produce undesirable aquatic life or result in dominance of a nuisance species;
endanger the public health or welfare; or

adversely affect the re.asonable and necessary uses of the area,

create a condition of chronic toxicity beyond the edge of the mixing zone;

adversely affect nursery and spawning areas; or

R T

adversely affect species with special state or federal status.

‘While TVA’s proposed §316(a) demonstration study plan fully examines the effects of the
thermal discharge on the aquatic life components of the mixing zone requirements, the potential
effects to other non-aquatic life use classifications (items 3, 5, and 6 above) are generally not
evaluated. Therefore, this plan has been revised herein to incorporate and/or collect additional



information needed to address the reasonable potential for impairment of other non-aquatic life
uses in the Tennessee River near the facility.

1.3  Study Plan Organization
This Study Plan is organized into the following sections:
I. Introductory information, including regulatory basis and rationale for the study;

2. 'Background information, including a summary of the findings of the previous
§316(a) investigation and subsequent biological monitoring; and,

3. The proposed design and implementation schedule for the SQN §316(a)
demonstration Study Plan.

2.0 STUDY BACKGROUND

2.1 Sequoyah Nuclear Plant

- The SQN facility is operated to produce base-load electric power throughout the year. When
operating at design (nameplate) capacity (2,400 MW), the units requires approximately 1,602
million gallons per day of condenser cooling water. Waste heat increases the temperature of the
cooling water by approximately 16.4°C (29.5°F) before it is discharged into the river. The actual
condenser flow, and hence the AT, may vary somewhat with the circulating water pump head
and the condenser efficiency. '

2.2 Description of the Receiving Waterbody

Sequoyah Nuclear is located on the right descending bank of Chickamauga Reservoir (TRM
484.5) approximately 18 miles northeast of Chattanooga, Tennessee, and 7 miles southwest of
Soddy-Daisy, Tennessee (Figure 1). Chickamauga Reservoir was impounded in 1940 and at full
pool covers approximately 36,240 acres.

The topography of the reservoir in the vicinity of the discharge outlet consists of a shallow
overbank area on the plant side which extends from TRM 484 downstream to TRM 481.8 and
varies in depth from 2 to 20 ft and from 500 to 3,100 ft in width. This shallow area is bordered
by a main river channel which is about 900 feet (ft) wide and approximately 60 ft deep. Along
this reach there are several small, shallow embayments.

The Tennessee River flow in the vicinity of SQN is controlled by releases from Watts Bar and
Chickamauga Dams, and to a lesser extent Hiwassee River. SQN is situated on Chickamauga
Reservoir approximately 54.5 river miles downstream from Watts Bar Dam and 13.5 river miles
upstream from Chickamauga Dam. '



2.3

Previous §316(a) Demonstration Study

TVA conducted compréhensive §316(a) demonstration-related studies of the SQN thermal
effluent in the mid-1980s to support establishment of the current mixing zone criteria for the
plant discharge (TVA, 1989). The minimum average daily flow for the Tennessee River near
SQN at the time of the early studies was 6,000 cfs.

The mid-1980s studies included extensive sampling of the aquatic community including:

Phytoplankton,

Periphyton,

Aquatic macrophytes,
Zooplankton,

Benthic macroinvertebrates; and
Fish populations.

Hydrothermal, water quality and other parameters also were evaluated.

Major findings of these studies included:

Average dissolved concentration in the water column was similar immediately upstream
and downstream of SQN. '

Analysis of the data indicate that the assemblages of phytoplankton, zooplankton, and
macroinvertebrates were diverse and, in general, relatively abundant. '

Dominance of blue-green algae was similar upstream and downstream of SQN.-

The phytoplankton and zooplankton communities were found to be similar, or if
different, not impacted by SQN operation, at all stations during 20 of the 27 survey
months when the plant was in operation.

Species richness in the benthic macroinvertebrate communities during pre-operational
and operational monitoring was similar.

No changes were documented in the aquatic macrophyte community that reflected effects
of the thermal effluent.

Fish species occurrence and abundance data indicated insignificant impacts. Avoidances
of the plume could not be detected for any species of fish. One study found that sauger
(Sander canadensis) were not concentrated in the thermal plume during winter months
nor inhibited from movement past SQN. Results of gonadal inspections indicate that the
heated discharge did not adversely affect fish reproduction.



e Other fisheries studies indicated that the thermal discharge resulted in no discernible
increase in parasitism.

e No mortalities of threadfin shad due to cold shock folloWing shutdown of SQN were
observed or reported, and none are anticipated to occur in the future.

2.4 Contemporary Studies

Monitoring of the thermal effects of the SQN discharge on the aquatic community of the
‘receiving waterbody has been more recently conducted by TVA after an agreement was reached
with TDEC in 2001. TVA’s “Vital Signs” monitoring program also provides useful information
for evaluating reservoir-wide effects. Monitoring has included sampling of the fish and
macroinvertebrate communities and associated collection of temperature and other water quality
parameters. Results of the permit monitoring work and TVA’s ongoing Vital Signs monitoring
(TVA, 2011) have consistently demonstrated that fish and macroinvertebrate assemblages of
Chickamauga Reservoir within and downstream of the SQN thermal discharge are similar to
those of upstream locations, as well as to established mainstem reservoir reference conditions for
the area.

Results of the above studies notwithstanding, TVA plans to implement this Study Plan for the
purpose of further evaluating the SQN thermal discharge to support continuance of the ATL for
the facility discharge in accordance with CWA §316(a) and TDEC Rule 1200-4-3-.03(e).



3.0 STUDY PLAN

This §316(a) demonstration Study Plan is informed by communications with TDEC and EPA,
the study design of the previous demonstration study, and TVA’s ongoing river/reservoir
biological monitoring programs. '

3.1 Study Timing

As reasonably practicable, TVA sampling crews will coordinate with SQN facility operations
- staff to schedule field studies to coincide with representative conditions of maximum generation
for the time period to be sampled as dictated by seasonal power demand. The additional field
studies will be conducted during the period of critical environmental (thermal) conditions in
summer (mid-July — August) when plant operations and ambient reservoir temperatures are at
expected seasonal maximums. Summer monitoring will be conducted once during the SQN
permit cyele. Data collection during this period will focus on characterization/delineation of the
thermal plume and biological field investigations inclusive of thermally affected and unaffected
areas. TVA will also conduct monitoring in autumn (October — mid-December) as has been
occurring in previous study years.

3.2 Study Scope
~ The following tasks will be conducted for the SQN §316(a) demonstration Study:

Task 1 - Evaluate Plant Operating Conditions

During the course of the study, SQN operational data will be recorded, compiled, and analyzed
to assist in the interpretation of thermal plume characteristics and biological community
information. Available historical operational data will also be compiled and analyzed to evaluate
and identify any material changes in SQN operations over the most recent 5-year period that
might affect the thermal plume characteristics. Parameters to be recorded during the proposed
study and evaluated historically include, but are not limited to:

e Cooling water intake flow and water temperature;
e Discharge flow and water temperature; and
e Power generation statistics.

The data will be presented in tabular and graphical formats to describe SQN operational
conditions during the current study.



Task 2 - Thermal Plume Monitoring and Mapping

Physical measurements will be taken to characterize and map the SQN thermal plume concurrent
with biological field sampling during the sampling events. In this manner, it is expected that the
plume will be characterized under representative thermal maxima and seasonally-expected low
~ flow conditions. Measurements will be collected during periods of high power production from
SQN, as reasonably practicable, to capture maximum extent of the thermal plume under existing
river flow/reservoir elevation conditions. This effort will allow general delineation of the
“Primary Study Area” per the EPA (1977) draft guidance defined as the: “entire geographic area
bounded annually by the locus of the 2°C above ambient surface isotherms as these isotherms
are distributed throughout an annual period’); ensure placement of the biological sampling
locations within thermally influenced areas; and inform the evaluation of potential impacts on
recreation and water supply uses.

However, it is important to emphasize that the >2°C isopleth boundary is not a bright line; it is
dynamic, changing geometrically in response to changes in ambient river flows and temperatures
and SQN operations. As such, samples collected outside of, but generally proximate to the
Primary Study Area boundary should not be discounted as non-thermally influenced. Every
effort will be made to collect biological samples in thermally affected areas as guided by the
Primary Study Area definition.

Field activities will include measurement of surface to bottom temperature profiles along
transects across the plume. One transect will be located proximate to the thermal discharge point;
. subsequent downstream transects will be concentrated in the near field area of the plume where
the change in plume temperature is expected to be most rapid: The distance between transects in
the remainder of the Primary Study Area will increase with distance downstream or away from
the discharge point. The farthest downstream transect will be just outside of the Primary Study
Area. A transect upstream of the discharge that is not affected by the thermal plume will be
included for determining ambient temperature conditions. The total number of transects needed
to fully characterize and delineate the plume will be determined in the field.

- Temperature profile measurement (surface to bottom) points along a given transect will begin at
or near the shoreline from which the discharge originates and continue across the plume until
ambient background temperafure conditions (based -on surface (0.1 meters (m)/0.3 ft depth)
measurements) or the far shore is reached. The number of measurement points along transects
will generally be proportional to the width of the plume and the magnitude of the temperature
change across a given transect. The d1stances between transects and measurement points W1ll
depend on the size of the discharge plume.

The temperature measurement instrument (Hydrolab® or equivalent) will be calibrated to a
thermometer whose calibration is traceable to the National Institute of Standards and
Technology.



Temperature data will be compiled and analyzed to present the horizontal and vertical
dimensions of the SQN thermal plume using spatial analysis techniques to yield plume cross-
sections, which can be used to demonstrate the existence of a zone of passage under and/or
around the plume. '

Task 3 - Establishment of Biological Sampling Stations

Water temperature data from Task 2 will define the relationships between the biological
sampling zone and thermally affected areas as informed by the EPA (1977) draft guidance,
which idéntiﬁes the Primary Study Area as having water temperatures of >2°C (3.6°F) above
ambient temperature. The thermally affected sampling location will be referred to as the
“downstream zone;” the non-thermally-affected sampling location will be referred to as the
“upstream zone.” If it is determined, based on the plume temperature measurements/mapping
that the currently used biological sampling zone downstream of SQN is not fully within the EPA
guidance-defined Primary Study Area, that sampling zone will be re-established within the EPA
Primary Study Area.

Figure 3 depicts the downstream biological sampling zone; Figure 4 includes the location of the
ambient biological sampling zone upstream of SQN.

Task 4 - Shoreline and River Bottom Habitat Characterization

Informed by the results of Tasks 2 and 3, habitat characterization will be conducted at each
selected sampling location to evaluate potential for bias in the results due to habitat differences
between the thermally affected area and the ambient sampling locations, and to support
interpretation of the biological data. Eight line-of-sight transects will be established across the
width of Chickamauga Reservoir downstream and upstream of SQN to assess the quality of
shoreline habitat (Figure 5). An integrative multi-metric index (Shoreline Aquatic Habitat Index
or SAHI), including several habitat parameters important to resident fish species, will be used to
measure the existing fish habitat quality. Using the SAHI, individual metrics are scored through
comparison of observed conditions with reference conditions and assigned a corresponding
value.

River bottom habitat characterization for both the upstream and downstream study zones will
consist of eight transects each collected perpendicular to the shoreline. Each transect will
evaluate substrate by collecting 10 equally spaced Ponar® dredge samples across the width of
the reservoir. Each sample will be visually estimated to define substrate and then sieved to
define percent makeup of substrate. At each sample location, depth, and sediment type
encountered will be recorded. Sediment categories include bedrock, boulder, cobble, gravel,
sand, fines, and detritus. Each site will be assigned one of three habitat categories to reduce the

amount of assessment variability. Habitat categories are as follows: A) areas with presence of

large substrates such as cobble and boulders, B) areas dominated by sand or fine substrates and
C) areas with a presence of a mixture of both A and B (small and large) habitat types.
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Task 5 - Supporting Water Quality Measurements

In addition to the thermal plume measurements, additional water quality profiles will be
collected as necessary in conjunction with the field studies to: (i) support interpretation of the
biological data; and (ii) evaluate potential impacts to water supply and recreational uses. Using a
Hydrolab®, or equivalent unit, three water column profiles at one-meter increments will be
collected near the left descending bank, right descending bank and mid-channel at the upstream
and downstream ends of each sample zone, and other areas as needed (e.g., at water supply
intakes). Each profile collected will include temperature, dissolved oxygen concentration, pH,
and conductivity.

Task 6 - Biological Evaluations

The biological evaluations will focus on major representative species of the aquatic and wildlife
community that could potentially be affected by the SQN thermal discharge. Sampling will be
conducted during the summer months (mid-July — August) once during the SQN permit cycle to
evaluate “worst case” conditions. Autumn monitoring (October — mid-December) will be
conducted as a measure of potential manifested effects to the aquatic community from summer-
long exposure to the thermal discharge and other stressors (basis for existing multi-metric
assessments).

The biological communities to be sampled and collection methodologies are provided in the
following sections. ' '

Reservoir Fish Community Monitoring

Informed by the habitat characterization and temperature measurements, the fish community will
be sampled during sample events-at two locations: downstream within the thermal influence of
the power plant (Figure 3); and upstream and beyond thermal influence of SQN (centered at
TRM 489.5) (Figure 4). Sampling will be conducted by boat electrofishing and gill netting
(Hubert 1996; Reynolds, 1996).

The electrofishing methodology is based on existing monitoring programs and consists of 15
shoreline-oriented boat electrofishing runs in the upstream sampling zone and 15 shoreline runs
in the downstream zone. Each run is 300 m (984 ft) long and electrofishing is conducted for a
duration of approximately 15 minutes each. The total near-shore linear area sampled will be
approximately 4,500 m (15,000 ft) per zone (Jennings, et al., 1995; Hickman and McDonough,
1996; McDonough and Hickman, 1999). Should the size of the SQN thermal plume (i.e.,
Primary Study Area) be too small to allow collection of all replicate electrofishing runs, the
needed remaining replicate runs will be conducted as close as practicable to the Primary Study
Area and be identified in the data analyses. As indicated previously, the >2°C isopleth boundary
that defines the Primary Study Area is not a rigid boundary; rather, its geometry changes in
response to ambient river flows and temperatures and SQN operations (discharge flow). As such,
samples collected outside of, but generally proximate to the Primary Study Area boundary
should not be discounted as non-thermally influenced.

1



Experimental gill nets (so called because of their use for research as opposed to commercial
fishing) are used as an additional gear type to collect fish from deeper habitats not effectively
sampled by electrofishing. Each experimental gill net consists of five-6.1 m (20 ft) panels for a
total length of 30.5 m (100 ft). The distinguishing characteristic of experimental gill nets is mesh
size that varies between panels. For this application, each net has panels with mesh sizes of 2.5
(1 inch (in)), 5.1 (2 in), 7.6 (3 in), 10.2 (4 in), and 12.7 (5 in) centimeters (cm). Experimental
gill nets are typically set perpendicular to river flow extending from near-shore to the main
channel of the reservoir. Ten overnight experimental gill net sets will be used at each area.

Fish collected will be identified by species, counted, and examined for anomalies (such as
disease, deformities, or hybridization). : '

Reservoir Benthic Macroinvertebrate Community Monitoring

Benthic macroinvertebrates will be sampled with benthic grab samplers at ten equally-spaced
points along the upstream (ambient) and downstream (mid-plume) sampling zones (Figures 3
and 4). A Ponar® sampler (area per sample 0.06 m?) will be used for most samples. When
heavier substrates are encountered, a Peterson sampler (area per sample 0.11 m?) will be used.
Bottom sediments will be washed on a 533 micron (i) screen; organisms will be picked from the
screen and from any remaining substrate. Organisms will be sent to an independent laboratory
foridentification to the lowest practicable taxonomic level.

Reservoir Plankton Community Monitoring

At the request of TDEC, phytoplankton samples will be obtained from a photic zone' composite
water sample collected at two locations each in the main channel area of the downstream
sampling zone (Primary Study Area: mid-plume and plume downstream boundary; see Figure 3)
and the upstream zone (Figure 4). This will be accomplished by lowering the intake end of a
peristaltic pump sample tube to the bottom of the photic zone; and with the pump activated,
slowly retrieving the sample tubing at a constant rate until the reservoir surface is reached. The
phytoplankton data will be used to compare potential algal community response to thermal
influence based on high-level taxonomy (i.e., Chrysophyta, Chlorophyta, Cyanophyta).

‘Zooplankton samples will be collected with a plankton net (300 millimeter (1 ft) diameter with

153 p mesh) towed at two locations each in the main channel area of the downstream sampling
zone (Primary Study Area: mid-plume and plume downstream boundary) and the upstream zone
(Figures 3 and 4). Tows will consist of a vertical pull (tow) of the entire water column from 2 m
off the bottom to the surface of the reservoir. Comparative analysis of zooplankton data from the
two locations will be used to evaluate potential thermal influence on community structure.

! For the purposes of this study, the photic zone is defined as twice the Secchi disk transparency depth or 4 meters,
whichever is greater.
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Plankton sampling will be conducted once during the sampling events utilizing established TVA
procedures. Among other criteria, these procedures specify replicate sampling, proper sample
preservation, and data processing requirements.

Wildlife Community Evaluation

The wildlife community will be evaluated via implementation of visual encounter
(observational) wildlife survey methodology and supported through review of the available
literature, and communications with natural resource agency contacts. The effort will focus on
the more water dependent species of the herpetofaunal, avian, and mammalian communities.
These activities will assist in identifying the wildlife species expected for the ecoregion, establish
the presence/absence of a BIP of wildlife in the study area, and support evaluation of potential
direct effects of temperature on sensitive life stages and any indirect effects such as increased
predation.

A review of available resources to identify any threatened or endangered species potentially
occurring in the study area will also be conducted.

For the visual encounter surveys, two permanent transects will be established both upstream and
downstream of the SQN thermal effluent. The midpoint of the upstream transect will be
positioned at TRM 489.5 and span a distance of 2,100 m within this transect. The downstream
transect will be located in the field based on sampling event and likewise span a distance 2,100
m. The beginning and ending point of each transect will be marked with GPS for relocation.
Transects will be positioned approximately 30 m offshore and parallel to the shoreline occurring
on both right and left descending banks. Basic inventories will be conducted to provide a
representative sampling of wildlife present during summer (mid-July — August) and late autumn-
early winter (October — December).

Each transect will be surveyed by steadily traversing the length by boat and simultaneously
recording observations of wildlife. Sampling frame of each transect will generally follow the
strip or belt transect concept with all individuals enumerated that crossed the center-line of each
transect landward to an area that included the shoreline and riparian zone (i.e., belt width
generally averages 60 m where vision is not obscured). Information recorded will include
wildlife identification (to the lowest taxonomic trophic level) that is observed visually and/or
-audibly and a direct count of individuals observed per trophic level. If flocks of a species or
mixed flock of a group of species are observed, an estimate of the number of individuals present
will be generated. Time will be recorded at the starting and ending point of each transect to
provide a general measuré of effort expended. However, times may vary among transects
primarily due to the difficulty in approaching some wildlife species without inadvertently
flushing them from basking or perching sites. To compensate for the variation of effort
expended per transect, observations will be standardized to numbers per minute or numbers per
hectare in preparation for analysis. |
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The principal objective and purpose behind the wildlife surveys are to provide a preliminary set
of observations to verify trophic levels of birds, mammals, amphibians and reptiles present that
might be affected by thermal effects of the power plant (i.e., the ATL). If trophic levels are not
represented, further investigation will be used to target specific species and/or species groups
(guilds) that will determine the cause.

Task 7 -Water Supply and Recreational Use Support Evaluation

Water temperature data collected as part of the thermal mapping (Task 2) and collection of
supporting water quality information (Task 5) will be used to evaluate potential thermal impacts
to water supply and recreational uses in the vicinity of SQN. Locations of any public water
supply intakes and/or established public recreational areas will be determined and their
position(s) mapped relative to the SQN thermal plume. We ‘are aware of one domestic water
supply intake located within approximately 10 river miles downstream of the SQN thermal
discharge (Figure 1). The existence of any .relevant water temperature data collected by the
owners of these water supply intake(s) will be determined; and if available, requested to augment
the field-collected data. As necessary (limited or no available owner-supplied temperature data),
direct measurements of water temperature may also be conducted specifically at these locations
to evaluate potential thermal effects of the SQN discharge. ‘ )

3.3 Data Contribution to the Analysis/Demonstration

The analysis of fish, macroinvertebrate, and plankton community data will include traditional
analyses whereby community attributes for the thermally affected areas will be compared to the
non-thermally affected ambient location. For the purposes of the demonstration (within
river/reservoir comparisons), the composition of fish and macroinvertebrate assemblages
collected at the upstream station, uninfluenced by the SQN thermal discharge, is expected to set
the baseline for evaluating the presence of a BIP in the downstream thermally influenced area. In
that regard, a BIP is the expected determination for the thermally uninfluericed area.

3.3.1 Traditional Analyses

As applicable, biological community data will be compiled into tables providing a listing of
species collected and their status with regard to expected occurrence in the ecoregion. Reference
materials such as: “The Fishes of Tennessee” (Etnier and Starnes, 1993); similarly applicable
publications; and best professional judgment by experienced aquatic biologists will be used for
this determination. The dataset will be further evaluated with regard to the following:

e Life stages represented,

e Food chain species present (e.g., predator and prey species),

e Thermally-tolerant or -sensitive species present (based on Yoder et al., 2006),
e Representative Important Species (commercially and/or recreationally); and
e Other community attributes (fish and macroinverfebrates) '
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To evaluate similarity with the downstream thermally influenced area, traditional species
diversity indices will be used. Diversity indices provide important information about community
composition and take the relative abundances of different species into account as well as species
richness (i.e., number of individual species). Two diversity indices will be calculated for each
sample location; such as: the Shannon-Weiner diversity index (H') (Levinton, 1982) and
Simpson’s Index of Diversity (Ds) (Simpson, 1949). Of the many biological diversity indices,
these two indices are the most commonly reported in the scientific literature and will be
evaluated for use in determining if community structure is similar between the thermally
influenced and non-thermally influenced sampling locations. Other methods/indices for
evaluating similarity between sampling sites will also be considered.

Based on the BIP baseline for the thermally uninfluenced ambient (upstream) location,
comparative statistical analysis of the diversity indices and/or other measures of biological
community status such as: species richness, relative abundance, pollution tolerance, trophic
guilds, indigenousness, and thermal sensitivity (each pending sufficient sample size) will be used
to confirm the presence/absence of a BIP in the thermally influenced study area.

3.3.2 Supporting Multi-metric Bioassessment

Upon review of the species listings and establishment that the fish and macroinvertebrate
populations are appropriate to the aquatic systems of the ecoregion, sample data also will be
analyzed using TVA’s Reservoir Fish Assemblage Index (RFAI) methodology (McDonough and
Hickman 1999) and Reservoir Benthic Index to further evaluate if the SQN thermal discharge
“has materially changed ecological conditions in the receiving water body (Tennessee River —
Chickamauga Reservoir).

Reservoir Fish Assemblage Indeﬁi

The RFAI uses 12 fish assemblage metrics from four general categories: Species Richness and
Composition (8 metrics); Trophic Composition (two metrics); Abundance (one metric); and Fish
Health (absence of anomalies) (one metric). Individual species can be utilized for more than one
metric.

Each metric is assigned a score based on “expected” fish assemblage characteristics in the
absence of human-induced impacts other than impoundment of the reservoir. Individual metric -
scores for a sampling area (i.e., upstream or downstream) will be summed to obtain the RFAI
score for each sample location and comparatively analyzed. The maximum RFAI score is 60.
Ecological health ratings (12-21 “Very Poor”, 22-31 “Poor”, 32-40 “Fair”, 41-50 “Good”, or 51-
60 “Excellent™) are then applied to scores. ~

Based on statistical analysis of multiple RFAI datasets, RFAI scores between sites (e.g.,
downstream vs. upstream) will need to differ by 6 points or more to be considered to have
different fish assemblages based on documented variability in the sampling methodology.
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Regardless of the scores, a metric-by-metric examination will be conducted; this review will be
helpful in evaluating potential metric-specific impacts that may be thermally related.

Reservoir Benthic Macroinvertebrate Index

The RBI is similarly calculated as the RFAI except that it uses seven metrics specific to the
macroinvertebrate assemblage. Each metric is assigned a score based on reference conditions and
then summed to produce an overall RBI score for each sample site. The maximum RBI score is
35. Ecological health ratings (7-12 “Very Poor”, 13-18 “Poor”, 19-23 “Fair”, 24-29 “Good”, or
30-35 “Excellent) will then be applied to scores. '

Based on statistical analysis of multiple RBI datasets, RBI scores between sites (e.g.,
downstream vs. upstream) that differ by 4 points or more will be considered to have different
macroinvertebrate assemblages. A metric-by-metric examination will also be conducted,
regardless of the scores, to evaluate potential thermally-related impacts on specific metrics.

3.3.4 Reasonable Potential Evaluation |

Based on existing information and temperature data collected/obtained during the study, the
reasonable potential for the thermal discharge to impair current and future water supply and
recreational (water contact) uses will be evaluated. The measured temperatures at the water
supply intake location and location of any named recreational areas or areas where recreational
users are known to congregate within the thermally influenced area (if any), will form the basis
for determining reasonable potential for use impairment. Should reasonable potential be
indicated, TVA will discuss with TDEC; and as necessary, submit a revised scope of work (study
design) for this task (Task 7) proposing additional data collections and/or analysis to focus the
evaluation.

3.4 Reporting

A final Project Report will be prepared providing a description of the study design, data
collection methods, SQN operational data, thermal plume mapping results, water quality
monitoring data, and aquatic and wildlife community information. Raw data and associated field
collection parameters will be appended to the report.

Results and conclusions regarding the §316(a) demonstration (maintenance of a BIP) and support
of other use classifications (recreation and water supply) will be presented.

3.5 Study Schedule Summary

Field sampling will be conducted during summer (mid-July — August) once during the SQN
permit cycle and autumn (October — mid-December); each event will include sampling of the
Primary Study Area/downstream zone and upstream/ambient zone.
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TVA will provide TDEC with an interim progress report- of the summer 2011 sampling results in
spring of 2012. Final report will be completed and submitted with the SQN NPDES permit
renewal package. :
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Figure 1. Vicinity map for Sequoyah Nuclear plant depicting Chickamauga and Watts Bar
Dam locations and water supply intakes downstream of the plant thermal discharge
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Figure 2. Site map for Sequoyah Nuclear plant showing condenser cooling water intake
structure, skimmer wall, and NPDES-permitted discharge Outfall No. 101
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Figure 3. Biological monitoring zone downstream of Sequoyah Nuclear plant
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Figure 4. Biological monitoring zone upstream of Sequoyah Nuclear plant thermal
discharge
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Figure 5. Anticipated transects to be established for conduct of the integrative multi-metric
aquatic shoreline habitat assessment
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TENNESSEE VALLEY AUTHORITY (TVA) - SEQUOYAH NUCLEAR PLANT (SQN) -
NPDES PERMIT NO. TN0026450 — WET REASONABLE POTENTIAL

Current Whole Effluent Toxicity (WET) Requirements:

Outfall 101 -  7-day or 3-brood IC,s Hard Trigger =43.2% .
[IWC = 43.2% effluent (2.3 TUc)]

Monitoring Frequency Governed by B/CTP:
1/year when oxidizing biocides used
1/year when non-oxidizing biocides used

Proposed WET Requirements:

Outfall 101 -  7-day or 3-brood IC,5 Hard Trigger = 42.8%
[IWC = 42.8% effluent (2.3 TUc)]

Monitoring Frequency Governed by B/CTP:
1/year when oxidizing biocides used
1/year when non-oxidizing biocides used

Background:

The current permit, effective March 1, 2011, requires chronic toxicity biomonitoring at a
frequency governed by the B/CTP and with a monitoring limit (IC25 > 43.2%) that serves
as a hard trigger for accelerated biomonitoring. Previous to the issuance of the current
permit, Outfall 101 demonstrated No Reasonable Potential for excursions above the
ambient water quality chronic (CCC) criterion using historical effluent data. This
demonstration of No Reasonable Potential has been maintained throughout the current
permit cycle as evidenced in the accompanying historical effluent data for the last 20
studies. '

Based on guidance in EPA’s Technical Support Document (TSD) for Water Quality-
based Toxics Control (EPA/505/2-90-001), a permit limit is not required when No
Reasonable Potential exists for excursions above the CCC. In this situation, the TSD
recommends that biomonitoring be conducted at a frequency of once every 5 years as
part of the permit renewal process.

Proposed Changes:

1. TVA requests that the current permit’s requirement for the B/CTP to govern the
frequency of biomonitoring remain (i.e., once per year when oxidizing biocides are used,
and once per year when non-oxidizing biocides are used).

2. TVA requests that the current monitoring limit be replaced with an IC5 = 42.8%,
which is based on revised effluent flow, and is consistent with the TSD guidance for
effluents demonstrating No Reasonable Potential. Toxicity at the instream wastewater
concentration (IWC) would serve only as a hard trigger for accelerated biomonitoring, as
stated in the current permit.



3. TVA requests changes to the Serial Dilutions table as follows:

Page 22 of 28, table following paragraph 3:

Serial Dilutions for Whole Effluent Toxicity (WET) Testing
Monitoring Limit

100%

Effluent | (100+ML)/2 (ML) 05XML | 0.25XML | Control
% effiuent
100 [ 714 | 4238 | 214 | 107 | o

4. TVA also requests that all other text in Section E of the permit remain unchanged.

Dilution and Instream Waste Concentration Calculations

Outfall 101:
Average Discharge = 1491 MGD
Tennessee River 1Q10 = 3483 MGD

Dilution Factor (DF): DF= Qs 3483 234

Qw 1491
Qw1491

Qs 3483 x100=42.8%
]

Instream Wastewater Concentration (IWC): IWC=

Reasonable Potential Determination:

The last 20 studies for Outfall 101 were used for determining Reasonable Potential, with
all studies resulting in no observed toxicity (<1.0 TUc) and a coefficient of variation equal
to zero. This outcome demonstrates that no Reasonable Potential for excursions above
the CCC exists, based on data obtained from testing conducted under the current
operating conditions.

Historical data for the last 20 studies follows, and is followed thereafter with
documentation of chemical additions which occurred during sampling for toxicity tests for
Qutfall 101.



SQN Documentation:

Summary of SQN Outfall 101 WET Biomonitoring Results **

Acute Results Chronic
(96-h Survival) Results
% Survival Study
in Toxicity Tit;:gft’y
Undiluted Units Units (TUc)
Test Date Test Species Sample (TUa)
64. Feb 8-15, 2005 Ceriodaphnia dubia 100 <1.0 <10
Pimephales promelas 93 ) )
65. Jun 7-14, 2005 Ceriodaphnia dubia 100 <10 <1.0
Pimephales promelas 100 ) )
66. Jul 19-26, 2005 Ceriodaphnia dubia 100 <10 <10
Pimephales promelas 100 ' ’
67. Nov 1-8, 2005 Ceriodaphnia dubia 100 <10 <10
Pimephales promelas 100 ) '
68. Nov 16-23, 2005 Ceriodaphnia dubia 100 <10 <10
Pimephales promelas 98 ' )
69. Nov 14-21, 2006 Ceriodaphnia dubia 100 <10 <10
: Pimephales promelas 100 ' o
70. Nov 28 - Dec 5, 2006 Ceriodaphnia dubia 100 <1.0 <10
Pimephales promelas 98 ) '
71. May 30- Jun 6, 2007 Ceriodaphnia dubia 100 <10 <10
Pimephales promelas 100 ' '
72. Dec 4-11, 2007 Ceriodaphnia dubia 100 <1.0 <1.0
Pimephales promelas 100 ) -
73. Apr 15-22, 2008 Ceriodaphnia dubia 100 <10 <10
Pimephales promelas 93 ' '
74. Oct 28- Nov 4, 2008 Ceriodaphnia dubia 100 <10 <10
Pimephales promelas 98 ) )
75. Feb 10-17, 2009 Ceriodaphnia dubia 100 <1.0 <1.0
: Pimephales promelas 100
76. May 12-19, 2009 Ceriodaphnia dubia 100 <1.0 <1.0
Pimephales promelas 98
77. Nov 17-24, 2009 Ceriodaphnia dubia 100 <1.0 <1.0
Pimephales promelas 100
78. May 11-18, 2010 Ceriodaphnia dubia 160 <1.0 <1.0
Pimephales promelas 100
79. Nov 2-9, 2010 - Ceriodaphnia dubia 100 <1.0 <1.0
: Pimephales promelas 100 '
80. May 3-10, 2011 Ceriodaphnia dubia 100 <1.0 <1.0
Pimephales promelas 100
81. Nov 8-15, 2011 Ceriodaphnia dubia 100 <1.0 <1.0
Pimephales promelas 98
82. May 8-15, 2012 Ceriodaphnia dubia 100 <1.0 <1.0
Pimephales promelas 100
83. Aug 12-17, 2012 Ceriodaphnia dubia 100 <1.0 <1.0
Pimephales promelas 100
n 40 20 20
Maximum 100 <1.0 <1.0
Minimum 93 <1.0 <1.0
Mean 99 <1.0 <1.0
cv 0.02 0.00 0.00

**Last 20 studies only were included for determining RP.

Shaded area includes data collected under the current permit.



Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of Chemicals

Used to Control Microbiologically Induced Corrosion and Mollusks, During Toxicity Test Sampling
November 7, 2004 — August 17, 2012

Date Sodium | Towerbrom| PCL-222 | PCL-401 [CL-363| Cuprostat- | H-130M Nalco | H-150M
Hypochloritd  mg/L mg/L mg/L mg/L | PFmg/L [mg/L Quat] 73551 mg/L
mg/L TRC Phosphate |Copolymer| DMAD| Azole mg/L Quat
TRC EO/PO
11/07/2004 - <0.0187 0.000 0.014 - - - - -
11/08/2004 - <0.0192 0.047 0.030 - - - - -
11/09/2004 - <0.0233 0.048 0.016 - - 0.041 - -
11/10/2004 - <0.0149 0.047 0.016 - - 0.041 - -
11/11/2004 - <0.0149 0.049 0.017 - - 0.043 - -
11/12/2004 - <0.0253 0.048 0.017 - - 0.042 - -
02/06/2005 - <0.0042 0.028 0.010 - - - - -
02/07/2005 - <0.0116 0.028 0.010 - - - 0.007 -
02/08/2005 - <0.0080 0.028 0.010 - - - - -
02/09/2005 - 0.0199 0.028 0.010 - - - - -
02/10/2005 - <0.0042 0.028 0.010 - - - - -
02/11/2005 - 0.0155 0.028 0.010 - - - 0.007 -
06/05/2005 - 0.0063 - - - - - - -
06/06/2005 - 0.0043 - - - - - - 0.037
06/07/2005 - 0.0103 - - - - - - 0.037
06/08/2005 - 0.0295 - - - - - - 0.037
06/09/2005 - 0.0129 - - - - - - -
06/10/2005 - 0.0184 - - - - - - -
07/17/2005 - 0.0109 0.026 0.009 - - - - -
07/18/2005 - 0.0150 0.026 0.009 - - - - 0.036
07/19/2005 - 0.0163 0.026 0.009 - - - - 0.036
07/20/2005 - 0.0209 0.026 0.009 - - - 0.014 0.036
07/21/2005 - 0.0242 0.026 0.009 - - - - -
07/22/2005 - 0.0238 0.054 0.018 - - - 0.014 -
10/30/2005 - 0.0068 - - - - - - -
10/31/2005 - 0.0112 - - - - - - -
11/01/2005 - 0.0104 - - - - - - 0.035
11/02/2005 - 0.0104 - - - - - - 0.036
11/03/2005 - 0.0117 - - - - - - 0.036
11/04/2005 - 0.0165 - - - - - - 0.035
11/14/2005 - 0.0274 - - - - - - ~
11/15/2005 - 0.0256 - - - - - - -
11/16/2005 - 0.0234 - - - - - - ~
11/17/2005 - 0.0231 - - - - - - -
11/18/2005 - 0.0200 - - - - - - -
11/19/2005 - 0.0116 - - - - - - -




Sequoyah Nuclear Plant Diffuser (Outfail 101) Discharge Concentrations of Chemicals
Used to Control Microbiologically Induced Corrosion and Mollusks, During Toxicity Test Sampling
November 7, 2004 — August 17, 2012

Date Sodium |Towerbrom| PCL-222 | PCL-401 | CL-363 | Cuprostat- | H-130M Nalco H- MSW
Hypochloritﬂ mg/L mg/L mg/L mg/L PF mg/L |mg/L Quat{ 73551 150M 101
mg/L TRC  |Phosphate{ Copolymer| DMAD Azole mg/L mg/L mg/L
TRC EQ/PO | Quat | Phosphate
11/12/2006 - 0.0055 - - - - - - - -
11/13/2006 - 0.0068 - - - - - - 0.037 -
11/14/2006 - 0.0143 - - - - - - 0.037 -
11/15/2006 - 0.0068 - - - - - - 0.037 -
11/16/2006 - 0.0267 - - - - - - 0.037 -
11/17/2006 - 0.0222 - - - - - - - -
11/26/2006 - 0.0188 - - - - - - - -
11/27/2006 - 0.0138 - - - - - - - -
11/28/2006 - 0.0120 - - - - - - - -
11/29/2006 - 0.0288 - - - - - - - -
11/30/2006 - 0.0376 - - - - - - - -
12/01/2006 - 0.0187 - - - - - - - -
05/28/07 - - - - - - - - - 0.015
05/29/07 - - - - - - - - 0.036 0.015
05/30/07 - 0.0084 - - - - - 1 0.017 0.036 0.015
05/31/07 - 0.0103 - - - - - - 0.036 0.015
06/01/07 - 0.0164 - - - - - 0.017 0.036 0.015
06/02/07 - 0.0305 - - - - - - - 0.015
12/02/07 - 0.0241 - - - - - - - -
12/03/07 - 0.0128 - - - - - - - -
12/04/07 - 0.0238 - - - - - - - -
12/05/07 - 0.0158 - - - - - - - -
12/06/07 - 0.0162 - - - - - - - -
12/07/07 - 0.0175 - - - C- - - -
04/13/08 - 0.0039 - - - - - - - -
04/14/08 - 0.0124 - - - - - - - -
04/15/08 - 0.0229 - - - - - - - -
04/16/08 |- - 0.0143 - - - o - - - -
04/17/08 - 0.0120 - - - - - - .- -
04/18/08 - 0.0149 - - - - - - - -
10/26/08 - 0.0260 - - - - - - - -
10/27/08 - 0.0151 - - - - - 0.017 - -
10/28/08 - 0.0172 - - - - - - 0.041 -
10/29/08 - 0.0154 - - - - - 0.018 0.041 0.030
10/30/08 - - - s - - - - - 0.041 0.030
10/31/08 - 0.0086 - - - - - - 0.041 0.030




Sequoyah Nuclear Plant Diffuser (Outfail 101) Discharge Concentrations of Chemicals

Used to Control Microbiologically Induced Corrosion and Mollusks, During Toxicity Test Sampling
November 7, 2004 — August 17, 2012

Date Sodium | Towerbrom| PCL-222 | PCL-401 | CL- |Cuprostat-|H-130M} Nalco Spectrus | H-150M MSW
Hypochloritd mg/L mg/L mg/L 363 | PFmg/L | mg/L | 73551 CT1300 mg/L 101
mg/L TRC Phosphate | Copolymer | mg/L | Azole Quat mg/L mg/L Quat mg/L.
TRC - __|IDMAD EO/PO Quat Phosphate
02/08/09 - 0.0197 - - - - - 0.017 - - -
02/09/09 - 0.0237 - - - - - 0.017 - - -
02/10/09 - 0.0104 - - - - - 0.021 - - -
02/11/09 - 0.0155 - - - - - 0.017 - - -
02/12/09 - 0.0106 - - - - - 0.017 - - -
02/13/09 - - - - - - - - - - -
05/10/09 - 0.0129 - - - - - - - - -
05/11/09 - 0.0415" - - - - - - - 0.0446 -
05/12/09 - 0.0053 - - - - - - - 0.0396 -
05/13/09 - 0.0049 - - - - - - - 0.0396 -
05/14/09 - <0.0141 - - - - - - - 0.0397 -
05/15/09 - <0.0160 - - - - - - - - -
11/15/09 - 0.025 - - - - - - - - -
11/16/09 - 0.0152 - - - - - - - - -
11/17/09 - 0.0255 - - - - - - - - -
11/18/09 - 0.0306 - - - - - - - - -
11/19/09 - 0.0204 - - - - - - - -
11/20/09 - 0.0093 - - - - - - - - -
05/09/10 - 0.0192 - - - - - - - - -
05/10/10 - 0.0055 - - - - - - - - -
05/11/10 - 0.0100 - - - - - - 0.039 - -
05/12/10 - 0.0171 - - - - - - 0.039 - -
05/13/10 - 0.0041 - - - - - 0.039 - -
05/14/10 - 0.0099 - - - - - - 0.039 - -




Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of Chemicals
Used to Control Microbiologically Induced Corrosion and Mollusks, During Toxicity Test Sampling
November 7, 2004 — August 17, 2012

Date Sodium Towerbromfl PCL- | PCL-401 | CL-363 | Cuprostat-| H-130M | Nalco Spectrus
Hypochlorite mg/L 222 mg/L mg/L | PFmg/L | mg/L 73551 CT1300
mg/L TRC mg/L | Copolymer| DMAD Azole Quat mg/L mg/L
TRC Phos- EO/PO Quat
phate
10/31/10 - - - - - - - - -
11/01/10 - 0.0122 - - - - - - -
11/02/10 - 0.0112 - - - - - - -
11/03/10 - 0.0163 - - - - - - -
11/04/10 - 0.0107 - - - - - - -
11/05/10 - 0.0132 - - - - - - -
05/01/2011 - - - - - - - - -
05/02/2011 - - - - - - - - 0.04
05/03/2011 - - - - - - - - 0.04
05/04/2011 - 0.0155 - - - - - - 0.04
05/05/2011 - 0.0179 - - - - - - 0.04
05/06/2011 - 0.0089 - - ~ - - - -
11/06/2011 - 0.0168 - - - - - - -
11/07/2011 - 0.0225 - - - - - - -
11/08/2011 - 0.0141 - - - - - - -
11/09/2011 - 0.0239 - - - - - - -
11/10/2011 - 0.0242 - - - - - - -
1171172011 - 0.0231 - - - - - - -
05/06/2012 - - - - - - - - -
05/07/2012 - - - - - - - - -
05/08/2012 - - - - - - - - 0.041
05/09/2012 - 0.0145 - - - - - - 0.041
05/10/2012 - 0.0298 - - - - - - 0.041
05/11/2012 - 0.0174 - y - . - - -
08/12/2012 - - - - - - - - -
08/13/2012 - 0.0256 - - - - - 0.028 0.037
08/14/2012 - 0.0209 - - - - - - 0.037
08/15/2012 - 0.0279 - - - - - 0.028 -
08/16/2012 - 0.0076 - - - - - - -
08/17/2012 - 0.0446 - - - - - - -

H-150M
mg/L
Quat

MSw
101
mg/L
Phosphate

Floguard
MS6236
mg/L
Phosphate






