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May 31, 1990

~

U. 8. Nuclear Regulatory Commission
ATTN: Document Control Desk

Mail Station P1-137

washington, D. C. 20555

Gentlemen: ULNRC=2219

DOCKET NUMBER 50-483
CALLAWAY PLANT
NPDES RENEWAL APPLICATION

On May 18, 1990 Union Electric submitted a
National Polliutant Discharge Elimination System (NPDES)
renewal application to the Missouri Department of
Natural Resources. In accordance with Callaway Plant
Operating License NPF-30, Appendix B, Section 3.2 we are
providing NRC a copy of the application. The slight
delay in this transmittal was needed to allowed for
reproduction of the renewal application.

Very truly yours,
-~ i‘;‘ ‘

A. C. Pagswater
Manager, Licensing & Fuels

DS/sla
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Gerald Charnoff, Esq.

Shaw, Pittman, Potts & Trowbridge
2300 N. Street, N.W.

Washington, D.C. 20037

Dr. J. 0. Cermak

CFA, Inc.

4 Professional Drive (Suite 110)
Gaithersburg, MD 20879

R. C. Knop

Chief, Reactor Project Branch 1
U.S. Nuclear Regulatory Commission
Region I11I

799 Roosevelt Road

Glen Ellyn, Illinois 60137

Bruce Little

Callaway Resident Office

U.S8. Nuclear Regulatory Commission
RR#1

Steedman, Missouri 65077

Anthony T. Gody, Jr. (2)

Office of Nuclear Reactor Regulation
U.S8. Nuclear Regulatory Commission

1l White Flint, North, Mail Stop 13E21l
11555 Rockville Pike

Rockville, MD 20852

Manager, Electric Department
Missouri Public Service Commission
P.O. Box 360

Jefferson City, MO 65102
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May 18, 1990

Mr. Bill Kesler

Regicnal Administrator
Department of Natural Resources
Central Regional Office

P. O. Box 176

Jefferson City, MO 65102

Dear Mr., Kesler:

Enclosed is the NPDES renewal application for nion
Electric Callaway Power Plant (MO-)098001). Also
enclosed is a check for the seventy-five dollar
application fee,

Please note that Attachments H and J of the renewal
application deal with requested modificationg to our
permit. Attachment H requests three changes to allow
greater flexibility in plant operations. Attachment J
provides an analysis of past radiological monitoring
data., Based on the analysis of the data, Attachment J
requests specific modifications to the radiological
monitoring program,

Note that the application contains the required flow
diagram and a larger copy is also enclosed for your
convenience. If there are any questicns regarding this
reapplication, please contact Mike Bol!inger at
554-3652.

Sincerely,

Thomas E. Sledhoff, Z

Manager
Environmental Services

PMB/k1lm
Enclosures
¢ec: Mr. Robert Hentges

be¢c: D. F. Schnell J. R. Peevy
W. H. Anderson T. E. Siedhoff/P=3.2.11.1
A. C. Passwater N. G. Slaten
M. F. Bollinger J. D. Smith
P. M. Bell R. D. Miller
M. F. Barnes



Union Electric Company
Callaway Fower Plant
NPDES Permit Reapplication
May, 1990
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| ACua. MISSOURI DEPARTMENT OF NATURAL RESOURCES j
e k) OIVISION OF ENVIRONMENTAL QUALITY PO BOX 178 |
ey & FORM A — APPLICATION FOR DISCHARGE PERMIT JEFFERSON CITY. MO 6: 02

OO NOT ATTEMPT TO COMPLETE THIS FORM BEFORE READING THE ACCOMPANYING INSTRUCTIONS |

- NOTE. FILING FEES MUST BE IN THE FORM OF CHECK, BANK DRAFT, OR MONEY ORDER. PAYABLE TO THE STATE OF |
; MISSOURI CASH WILL NOT BE ACCEPTED. |

|[FOR AGENCY USE ONLY
110 CONSTRUCTION PERMIT APPLICATION A $25.00 FILING FEE MUST | i
‘ ACCOMPANY EACH APPLICATION FOR A CONSTRUCTION PERMIT. 'A”ucA‘noN NUMBER |
'
‘ | MO - i
'y 20 OPERATING PERMIT APPLICATION X, A $75.00 FILING FEE MUST |OATE RECEIVED |
ACCOMPANY EACH APPLICATION FOR A OPERATING PEAMIT |
210 NAME OF FACILITY '
Callaway Power Plant ;
(2.0 FACILITY ADDRESS ciry isnfl 2P COCE |
P.O. Box 620 Fulton | MO 65251
2.20 THIS FACILITY IS NOW IN OPERATION UNDER MISSOURI OPERATING PERMIT NUMBER |
MO - 0098001 A .
240 THIS IS A NEW FACILITY AND WAS SONSTRUCTED UNDE™ MISSOURI CONSTRUCTION PERMIT NUMBER ‘

|
250 OWNER'S NAME TELEPHONE t
Union Electric Company ‘314/554-2037 J

ACCRESS ey lsnn | ccon |

1901 Chouteau | St. Louis | M | 63166 |

| |

I3 QPERATING AUTHORITY NAME 1

same 3

AZTRESS ’cm 'mn Iz:’ccou ‘
{

| ¢ ! 1

170 FACILITY CONTACT NAME [ TmE Imvwouc '

John D. Blosser Plant Manager | 314/676-8190 |

130 ADRITIONAL FORMS NECESSARY TO ~IMPLETE THIS APPLICATION. |
A. COES YOUR FACILITY RECEIVE AND TREAT BASICALLY DOMESTIC WASTE 1
O ves EXNO  (IF YES. COMPLETE FORM 8) q
8. ISYOUR FACILITY A MANUFACTURING. COMMERCIAL, MINING OR SILVICULTURE WASTE TREATMENT FACILITY: |
& ves O NO  (IF YES. COMPLETE FORM C AND ANSWER C OF THIS SUBPART)
C. IS YQUR FACILITY CONSIDERED A "PRIMARY INDUSTRY" UNDER EPA GUICELINES:

X ves O NG (IF YES. COMPLETE FORM C AND D)

<20 | CERTIFY THAT | AM FAMILIAR WITH THE INFORMATION CONTAINED IN THE APPLICATION, TMAT TO THE BEST OF MY
KNCWLEDGE AND BEL!EF SUCH INFORMATION IS TRUE. COMPLETE AND ACCURATE, AND IF GRANTED THIS PERMIT, |
| AGREE TO ABIDE BY THE MISSOURI CLEAN WATER LAW AND ALL RULES, REGULATIONS, ORDERS AND DECISIONS, |
SUBJECT TC ANY LEGITIMATE APPEAL AVAILABLE TO APPLICANT UNDER THE MISSOURI CLEAN WATER LAW, OF THE |
MISSQURI CLEAN WATER COMMISSION. |

AT SANTS 8 TURE (SEE INQT'-MNSI ! OATE {
{ |
[Bonel? ety 9|

.l R ) CWGE 1084 1248
D. F. Schnell, Senior Vice President, Nuclear




Rule 10 CSR 20-6.020 sets forth the procedures which the department will
follow in providing opportunity for the participation by the public and
other governmental agencies during the permit issuing process. Further,
it is the department’'s policy to notify the person(s) immediately
downstream of the apnlicant's permit pending. Please provide the
following information:

Name of first downstream landowner: louis Garrett

Mai.ing Addrese: 9815 Benson

City: Overland State: MO

2ips_ 63114
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FOR ACENCY USE ONLY
APPLICATION NUMBER
MO =

DATE RECEIVED

FORM C - APPLICATION POR DISCHARGE PERMIT

MANUPACTURING, COMMERCIAL, MININC AND SILVICULTURE OPERATIONS

DO NOT ATTEMPT TO COMPLETE THIS PORM BEFORE READING THE ACCOM: ANYING INSTROCTIONS

MISSOURI DEPARTMENT OF NATURAL RESOURCES - DIVISION OF ENVIRONMENTAL QUALILTY

P, Box 13168
Jefte son City, Missouri 65102
NAME OF FACILITY Callaway Power Plant
0 This facility is now in >peration under Missouri Operating Permit Number MO-009800]
20 This is a new facility and was constructed under Missouri Construction Permit Number

complete only 1f this facility does not have an operating

SermI e
0 st the Standard Industrial Classification (S1C) codes applicable to your facility
s digit code
d rst 4911 Electiric Services b. second
nird d. fourth
0 For each outfa give the legal description
Jytfall Number (list L1 Sec Yy R

For each outfall list the name of the recelving water
ittal!l aymber (list Re:exvxq‘ water
001, 002, 003, 004, 007, 009 Misscuri River
010, Oll, 012, 013, 014, 015 Tributaries to the Missouri River
Briefly describe the nature of vour business: Steam Electric Power Plant
-'J(‘



2.40 All Flows in MGPD
A. Attach a line drawing thowing the water flow through the facility. Indicate witt of
intake water, operations contributing wastewater to the effluent, and tre- . nits

labeled to correspond to the more detailed descriptions in Item B, Constr t a water
balance on the line drawing by showing average flows between intakes, operations, treat-
ment units, public sewers and outfalls, 1If a water balance cannot be determined (e.g.,
for certain mining activities), provide a pictorial description of the nature and amount
of any sources of water and any collection or treatment measures.

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 operation: and (3) The
treatment received by the wastewater. Continue on additional sheets if necessary.

1, Out~ 2, Operation(s) contributing flow 1, Treatment
fall No. a. Operation (list) b. Average flow a. Description b, List codes from
(list) (include units) (MG D) Table A
(maximum flow)
001 Radwaste Treatment System .080 (.258) Discharge* 4-A
Subsystems -
Boron Recycle .0025
Liquid Radwaste 2007
Train A 002
Train B 008
Laundry/Hot Shower .0005
Secondary Liquid Waste .070
Condensate Regen. .050
: Floor Drains .020
*

Treatment - Other wastewater treatment systems are used as required to treat this

wastestream for recycle or discharge in campliance with NRC requirements,

and may t- used to treat this aischarge to meet NPDES permit limitations.

Note: Solid waste from the radwaste treatment system is disposed of in accordance with
Nuclear Requlatory Commission (NRC) regulations.
CWC 105C Page 2
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2.40

A. Atrach a line drawing showing the water flow through the facility., Indicate sources of
1%t ke water, operations contributing wastewater to the effluent, and treatment units
labeled to correspond to the more detailed descriptions in Item B, Construct a water
balance on the line drawing by showing average flows hetween intakes, operations, treat-
ment units, public sewers and outfalls, If a water balance cannot be determined (e.g..
for certain mining activities), provide a pictorial description of the nature and amount
of any sources of water and any collection or treatment measures.

B, For each outfall, provide a description oft (1) All sperations contributing wastewater
to the effluent, including process wastewater, sanitary wastewater, cooling water, and
storm weter runoff; (2) The average flow contributed by each operationj and (3) The
treatment received by the wastewater. Continue on additional sheets if necessary.

1. Out= 2, Operation(s) contributing flow 3, Treatment
fall No. a. Operation (list) b. Average flow a. Description b. List codes from
(list) (include units) Table A
: (MD)
(maximum flow)
002 Cooling Tower Blowdown 4.25 (14.40) Discharge 4-A
003 Water Treatment Plant Wastes 360 (1,305)* Sedimentation 1-U
Recycle 4-C
Discharge 4-A
Subsystems -
Clarifier Blowdown . 330
Carbon Fil'er Backwash 2030
Qlly Waste System Q01

* These flows represent wastewater discharged to the treatment lagoon. Actual outfall

discharge may vary from 0, with total recycle to the maximum listed above, with direct
discharge.

004 Demineralizer System Wastes .060 (.340) Neutralization 2-K
Subsystems - Sedimentation 1-U
Cation Regeneration .018 Discharge 4-A
Anion Regeneration 018
Mixed Bed Regeneration 018
CWC 105C Building Sumps .006
Page 2A



2,40

A. Attach a line drawing s owing the water fiow through the facility. 1Indicate sources of
intake water, operations :ontribuiing wastewater to the effluent, and treatment ‘inits
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, operatione, treat-
ment units, public sewers and outfalls. If a water balance cannot be determined (e.g..
for certain mining activities), provide a pictorial description of the nature and amount
of any sources of waier and any collection or treatment measures.

B. For each outfall, provide a description oft (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 operation; and (3) The
treatment received by the wastewater. Continue on additional sheets if necessary.

1, Out~ 2, Operation(s) contributing flow 3, Treatment
fall No. a. Operation (list) b. Average flow a. Description b, List codes from
(list) (include units) (MGD) Table A
(maximum flow)
007 Sanitary Treatment Plant .020 (.040) Activated Sludge 3-A
Sedimentation 1-U
Discharge 4-A

Note: Sanitary treatment sludge is accumulated on si‘e in an aerated holding basin,

then transferred for disposal to a publicly owned treatment works, At the

present tim, the ~ily of Fulton, MO, receives our sludge for treatment and

disposal.
009 Intake Electric Heaters 0 (.006) Neutralization 2-K
Discharge 4-A
210 _ ___ Stomn Water Runoff (SWR) Q14 (7.14)* Sedimentation d=l
Discharge 4-A

* Maximum flow is based on a 10 year 24 hour storm event with a rainfall of 5.2 inches,

The normal flow is based on a rainfall event of 1 inch. Both maximum and normal

flows assume a runoff co-efficient of one.

CWwC 105C

Page 2B



2,40

-~

A. Attach a line drawing showing the water flow through the facility. Indicate sources of
intake water, operations contributing wastewater to the effluent, and treatment nics
labeled to correspond to the more detailed descriptions in Item B, Construct s water
balance on the line drawing by showing average flows between intakes, operations, treat-
ment units, public sewers and outfalls., 1If a water balance cannot be determined (e.g..
for certain mining activities), provide a pictorial description of the nature and amount
of any sources of water and any collection or treatment measures.

8. 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 operation; and (3) The
treatment received by the wastewater., Continue on additional sheets if necessary,.

fall No. a. Operation (list) b, Average flow a. Description b, List codes from
(list) (include units) (MGD) Table A
(maximum flow)

|
|
1. Out~ 2, Operation(s) contributing flow 3. Treatment

011 Storm Water Runoff (SWK) .023 (12.01) Discharge 4-A

012 Storm Water Runoff (SWR) 015 (7.79) Discharge 4-A

013 Storm Water Runoff (SWR) 002 (1.25) Discharge 4-A

014 Storm Water Runcoff (SWR) .017 (8.93) Discharge 4-A

015 Storm Water Runoff (SWR) .008 (4.34) Discharge 4-A

CWC 105C

Page 2C
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CALLAWAY NPDES FLOW DIAGRAM
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3,00 INTAKE AND EFFLUENT CHARACTERISTICS

A& B, BSee instructions before proceeding - Complete one table for each ovtfall - Annotate
the outfall number in the space provided.
NOTE: Table 1 is included on separate sheets numbered 6 through 7.

Cs Use the space below to list any of the pollutants listed in Table B of the instruc-

tions, which you know or have reason to believe is discharged or may be discharged
For every pollutant you list, briefly describe the reasons you
believe it to be present and report any analytical data in your possession.

from any outfall.

1, Pollutant

2.

Source 1. Poll.tant 2. Source

Asbestos

Strontium,
Zireconium

Monoethy lamine

CWC 105¢C

Asbestos cement board 1s used for cooling tower fill.
Tower fill deterioration is minimized by controlling
cooling tower chemistry.

Several isotopes of Strontium and Zirconium are produced

in the reactor by fission and activation processes.,
Calculations indicate that trace quantities of these isotopes
(approximately lE-10 milligrams/day) may be released from
Outfall 001.

A small amount of this chemical would be present from
sampling waste from in-line sodium analyzers, It would
be released from OQutfall 001. From the usage of this
chemical, the discharge concentration is estimated to be
less than 0.05 milligrams per liter,

Page 4
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3,10 BIOLOGICAL TOXICITY TESTING DATA

Do you have any knowledge or reason to believe that any biological t2st for acute or chronic
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 test(s) and describe their purposes below) ,_5_ No (go to 3.20)

3.20 CONTRACT ANALYSIS INFORMATION

-

Were any of the anmalyses reported performed by a contract laboratory or consultin, firm?
X VYes (list ¢ 2 name, address, and telephone number of, and No .go to 3. 30)
pellutants analyzed, by each such laboratory or firm below)

A. Name B. Address C. Telephone D. Pollutauts Analyzed
{area code & No.) list)
Envirodyne 1908 Innerbelt (314) 42¢-0880 See Attachment F
Engineers Business Center Drive

St. Louis, MO 63114

3.30 CERTIFICATION

I certify under penalty of law that 1 have persolally examined and am familiar with the
information submitted in this application and all attachments and that, based on my inquiry
of those individuals immediately responsible for obtaining the information, I believe that
the information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and imprison-
ment, .
D. F. Schnell, Senior Vice President, Nuclear (314) 554-2650

A, Name & Official Title (type or print) B. Phone No. (area code & No.)

g/%fa

Date Bigned

-

C. Signature (see instructions)

CWC 105C Page 5
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CONTINUED FROM FRONT
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9% 4 X 157§ 21.223 1 mg/l; lbs/d4

u Motyhoen . 2
— X| 0.123 0.095 1 { mg/1] lbs/
Wanganes.

(743 % 5 X 0.004 0.006 1 mg/1l{ lbs/

SOV -

e X <0.14q9 €0.11 1 mg/1l}! lbs/

b e

- owm ¥ See Attachment H PheE 7




form C

PLEASE PRIAT 08 TYPE. You may report some or ail of this indor mation on separ ale sheets
use the S srats instead of completing these peges TRABLE § for 3.00 em A &B
S5E WISTRUCTIONS

IRTRHE AKD EFFLUENT CHARACTIMISTICS (contmued from page § ol b

PART A « yu must provide the resulls o1 3t least one analysis 1o every pollutant m thes I.ml Ce for a i detal

2 EFVLUERT 3 QRIS (specity of blank) 4. IRVARE (ophonal,
i TER A OE o it t TERE AVERAGE WAL UE

¢ LOmE TE YRL VAL - - 1 » 16686

1. POLRUTARY 2 MANIRUE AN Y VALUE b GRS 30 DAY VAL UE
7y @AsS RATIDG | b BASS (ub&h’&

‘..‘I'h'- 2 mass () mass

<6 <302 |

couct Taaren

s T }

mqg/ 1 { 1bs/d

78 3930 mg/ 1 1bs /d

2420 mag/1l | lbs /d

3678 7360 mg/l | ]!)s/d;

mq /1 { 1bs/d

VALUE VRt it
6048000 6410000
[

VAL Ut VAL UE
29 23

25 p
Va1 Ut VALYE
NA 33 28 C |
OIS B0 20 RIEHEIVR RAXMNUER
] STRGDARD WANTS |

8.19 8.48 [

PARTR  Mark X ncolumn2 afor each potiutant you know o1
' afor any pollutan! you must provide the results of at least one ana

and 1equirements
4. YRS S IMTARE (optonad)

1. POLLYT 2 MABRK ¥ 3 EFFLBERT
APYARD | .w | am » GAXINUG AR Y VAL UE » CATIOUE 30 DAY VALUE .« o siarer | LONG TERD AVEE WALUE .o p— o oWC TERRY AVERBGE VAL UF
CAS 00 e | W i o s i 7 oass B aan | aTiow | SASS 7 oass
f avaniab's sier | sie1 | conceeTRsTIOn ConctaThaion conctaThaTon > « on

T
4325000 J NA gal/d

¥ 1n columa 2-b for each pollutant you beheve 10 be absent 1 you mark column

have reason 10 beheve s present Mark
1able tor each outtall See the mstruchons tor aadona! detads

lysis for that pellutant Complete one

a Biom.o
ee = \(

X 0.09*% 0.09 0.06 lbs/d

lhs/d

1
!
'

*Chlorine is reported as free available

n accordance with permit




CONTINUED FROM Fon™

1. POLIUT-
ANT AND
CAS N0

ol avalabre;

Nub oge
olat Deganint
N

B Ou ann
Grease

1 Presphoras
as P Tonat
1723 140

1 Rathoa tivity

N Aphy
Totm

2) Beta
Tota

13 Radoum
Tota

o Hadam
6 Torat

1 ; v §¢l".‘|f
1as S0
(14808 75 &

I Suttae
as Sy

m Sultite
as SO
(288 85 0

B Swrtactants

0 Algmongm
Torat
49 W 5

p Baoum
Torm
e B »

q Boron
Totai
e v
+ Coban
Totm
17830 a8 1

s lion torg

Al #s 6

t Magiesim
Tota
7489 2

o MOt Dt T
tata
.
Mg e
otat
IR Y

w L fowm
88D 3 %

o omom
folw
s e

o s ——

? MARK ¥
s | el
.t )
X

X

X

X

3 MAXINUN DA Y VALDE

1008 |

2.44

0.44

2.82

80.2

0.11

<0.1

<252

) s

90.2

123

22

142

4610

W
v

(&)

Qo WAXIMUM 36 DAY VALUE ¢ oot ]

— - —d

67

mﬁyg

1.4

AU Ty T —

l T mmass

gz

4/4/50

e —

TRATION

mg/1

my/1

mg/1

~71

mg/1

mg/1

mg/1

mg/1

S. MTYRKE (oprional)

lbs/d |

ibs/d

Ibs/d

1bs /4

Ibs/d

!bs/d

ibs/d

eSS

CWe s
e 10 W

*Value represents total phosphate.

See Attachment F

PAGE 7



form €

PLEASE PRINT OF TYPE You may repert some or ail of ths nier mation te sheets
P P oat? tasissd ¢ semghuting fhse gagea S T TABLE i for 300 lem A &
SEE INSTRUC TIGNS

® ; : DuTEOLL 20
MYAHE RND CFFLUEMT CHARACTERISTICS /contimued from page 3 o7 Form 2L : ; ¥ ! 003

D mue ovnde the resuits of at least one analysis 101 every poliutant =n thes table Complete one 13bie 1or each outfall See mshructions tor addional detads

I 2 GFFLUEmY 3 WEMES (spec iy o blank) 4 WNVANE optonal

1 POLLUTANY » EAXISUE BAI Y WAL UE o GAKSUS 30 DAY VALUE . . ov Jc LOBE TERD BVRG . * K - + LB THAK RYERAGE ¥ALUE I

gmﬁ'v'wg 1) masy B_m!;'l-'-' 1 eats cuu“f'm- ) Baa. 'm.,- b @ASS w%'w ) aess

|
!
t
!

2 Buochem » '
'&{3‘:’ Demard <18 | / | Ibs /d <6 ;

15 | 1bs/d I 15

1bs/d

34 L 1bs/d

0.09 ’ 1bs/d
VALY
360000 gal/d

¢! VAL UE

- e
n lempe: s wre vaLut

summe bll”\ V L‘

CORNRINED GA RV L A RKVE
8.2 8 2 : 1 STANDARD YITS

PART B — Mark X i column2-a for each pollutant you know or have reason to believe 1s present Mark X column 2-b for each poliutant you beheve 1o be atisend 1 you mark column
* afor any pollutant  you must provide the results of at least one analysis for that pollutant Complete one iable tor each outtall See the nstruchons tor addhonal detasls

and requirements

|2 MARR B |

o

3 “ﬂm‘ 4 T3 S ISVARE optonal)

o 10 % a RS
devts | o aln. My b sasa 30 887 106 s e acue e LOVG TERR AURE VOLIE - eoumeeed T o | Lo | von ot
Pt i wass a-ummn 1 2 eags YSES TRATION m"}_'_ i oase

20
T_ 2
(i avaslable ségr CESLEATRATION m‘\&lﬂ

a2 Bromuae
e X X

0 Uniow e
Toral Res Sl

X mg/ ] 1bs /4

 4d may/ 1} 1hs /d 0.7

)

Narte s W)

PAGE 6 **Sanple taken ai a laier date and analyzed by

Coe 1080 *Believed present only due to pollutant
plant personnel was 10 ppm TSS. See Attachment F.

being present in intake.




CORTINUED FAOM FRONT
"ART ARg |2 Mam x 3 EFFLUENT 4 umTs S WTAKE (optionan
i ] am ¥ > S e g RIS i Te e o
CAS NO. | 4 MAXIMUM DAILY VALUE b RATIMUM 30 DAY vALUE i Jc LONG TER AVRG VALDE oo fa M0 06 | |3 LOKT TERM AVERAGE VALSE |
I a— ‘i':. ;-:-. m [ - comrdTanrion o : comcrdaa 0w oo g "'",- [ o comcdiargs | T 5!_._
Nt ogen
"J',':u'“""' X* |mg/1 libs/d | 0.146 | = =
Gome ™| <5.0 | <15 1 |mg/1 |ibs/a <5 e
+ Phospnocus
s |x | 0.13**| 0.39 }1 imyl lbs/ia ] <001 | 1 |
1 Ramoac vty
'1,.1«:«%‘ X X
| I SRRt IR - T e S—— S USNN S SR W
21 Bera &
e X 4 - 4 — - X 4 —t —t
31 Raduuin
Yota
e ' = } ST TSRS | e (TR o = SR
226 Tota X X
'. Sultate o - = p— —— - - e e ———————— e e —————— — —— r e
.‘f:."u X 123 X 369 : _ 5 1 mg/1 ibs/dr Q.0_77 =3 o ‘“l_-
a s X x
" su:'-l' 7
l':;; &5 Y’ 3 X ]
N Sarfactants |
: 0.02 0.06 1 | mg/1 | 1bs/d |
o Alumaum 1
s X 1.67 5.0 . 1 |mg/1 [ibs/a| 0.7 o g6
p Baum
r— X 0,09 0.27 4 1 mg/1l | lbs/d 0.107 33
q Socon
e, % 7 | ‘ 1 mg/1 | Ibs/d 0.19 | | £
v':""'ﬁm X e ! - X 15
s hon Toua
i X 1.45 4.3 1 | mg/) | 1bs/d 1.01 _ g 4
* Magresm =
- T X 23.5 | 70.5 1 | mg/1 | lbs/a 21.8 | 1l
 Molyhdenom
:?:E"* . x " l x i
Siganese !
-5 X .497 1.5 1 | mg/1 | lbs/d 0.08 | 1
» Petamgr ! !
I X X
e * Believed present only due to pollutant PAGE 7 ** Value represents total phosphate.
being present in intake. See Attachment F.



formC
PLEASE PRINY OR TYPE. You may ¢ some or a1 of ths indormation on Separate sheets
it o ',,,L,,.mnmmcmunm TABLE | for 300 item A & B
SEE INSTRUCTIONS.
auTIALL N0
INTANE ARD EFFLUENT CHARACTERISTICS (confmued from page 1ot Form 20 004
PART A — » su must provsde the resuits of at least one analysis for every pollutant mn this table  Complete one table for each oultalt See mstipchons 1o: addmonal cetals .
2. EFFLUENY 3 UNITS (o ily of Brank) & WYAKE (optonais
1. POLLUTANY 3 MAXHRUM CAILY VAL UE o maxmum 30 00y yargE oo fc LONG TERM AVRE VALUE v | 4 woof = =1 4 2 LONE TERS AVTRAGE WALUE e
2, aads - - - ol comcE
ml'v’wg m “’, 1!_&.'— e _ﬁ?in- ] p— ARALYSES T&ATION b WASS M.W?’O 2 mass * AWAL VSIS
a Biochemaa
Oxygon Bemor <6 <0.4 1 mg/1 | 1bs/d <6 i ]
b Chemu a :
O " " and I
nygen Oe <t <0.3 | 1 mg/1 | ibs/d <5 | 1
Totai bigamc i !
Carton 1) 2.07 0.12 ' ] mg/1 | Ibs/d <1 1 3
@ Totat S, snter !
e <5 <0.3 22 4.7 5 2 171212 | mg/] 1bs /d <1 R N
e Rmmone 27N {
0.038 _ | <0.002 4 1 mg/1 1bs/d 0.516 * ' S
R VALUE VALUE VAL UE VALUS
7260 142000 52000 1 NA gal/d
4 4
o Temprawre VAL Ut VAL UE VALUE VALUE
-t 9 l c
I vALUE VALUE VALUE ] . vaLue
Sumime m-‘ ]“7 = : -t b A
o R— — AI - . : —~—— ANDARD UNIT N
8.04 8.04 7.04 | B.86 __|wnnl * ol N 4
PART R Mark "X m column? afor each poliutant you know o1 have reason o beheve 1s present Mark X n column 2 b for each poliutant you believe 1o be absent It you mark colum:
2 ator any pollutant  you must provide the results of at least one analysis for that poliutant Compiete one table tor each outtall See the mstructions for addihonal detads
and requulemepls
soous [emamsl __Ammemw avers | S INTARE optionall |
st o8 MAXIMUD DAR ¥ VALUE b MAXINUM 30 BAY VALDE v 5o ovatve (¢ LONG TERM AVRE VALUE . o sisowe ¢ N0 OF » LONG TERM AYERAGE VAL UE b N0 oF
CAS N0 cew oaete |0 SR Y T R R R T T a1 W » CONCEN o —— . E . T
(ol avaiiable gl st gd}-'_- s — m‘”ﬁr.? e Dt @ ation $ — YSES g v mﬁ-v- [ - vSEs
a Biom.oe
(24966 © X
[} (;v;un 1
Totat Res ha! X J
Vn Color V
X 1 3
Cottorn X
e Fraonoe ;
ool B, _1.75 | 0.1 mg/l | lbs/d | 0.84 1
1 Matrae
[ X meil ibs/d 0.136 i 1

owe 180 PAGE 6



CONTINUED FROM FRONT
1. POLLYT- 2 maR ¥ ) 3 EFFLUENY 4. UNItS S. MTAKE opronal 7
CASNG. || Al | WAt oAy VA A3 0AY WA i (oRE T RG W] | sconctn |, sy | 10W TENm avimagt vaie |3 %0 )
o avaiatie) | g | s | cosbteares o couct@aaren e comcidaatom g s | e | [roet U b 1
' M'()l v.\n
- X
- -~ y — - —V»—~ — - —— - ——4
5 Ou ane
Grease X 6 0.4 2.9 3.4 1:3 0.6 1/1/12} mg/1 1bs /4 <5 1
- : B
as P Yo
§ {.""?‘) 1Y x . : 3 ! — SRS ==
1 Ragwos tivity 4 - 4
h Aiphs s TR N k P : : 7 o e o o
Total x
»L;;;'“ — S SR S — - - i ————————eteen et i ——————
Tota X
— = = sSe= Bt
i3 Ragwum 4
Tota
@ Radir 1 o & = i i TER SRR
2 T x
3 & Sultate 3 e et - 5 T . g Pl cere= s = o [OEem—s 7 3 e

e X 2328 140 1 mg/l | lbs/d| 0.057 1
1 Soltie ST [T . | IREEE i § e T o E B T 1 'ﬁ
s |

m Sultite
as SO
L% R R x

»
n Suitactants |

o Rlgmnyn - . 3

B X <0.133 |<0.008 1 | my/l | Ibs/a} <0.86 | 1

p Baium
Towat

i X 0.035 } 0.002 cl o my/i | lbs/d| <0.10 —— e
q Boion
i Laban
.’."::uel, X

s hon Tory
ECL T

0.303 0.018 1 mg/1 | ibs/d | <0.015 , 1
t Magieswn
.'-".':,:-.. X 69.6 4.2 1 mg/1 | lbs/d 5.7 1

u Molyhaeum
1ot

4% X
{ Manganes

uta

- X 0.017 0.001 1 | mg/1 | Ibs/al<0.005 | ]

w o Lot
L UL

ke X _=<0,1 <0.006 1 | mg/1l | lbs/d

Totw
gL IREE X

A

=

’

oo
——— e el
[

Cwe 0S¢ PAGE 7
Rov 1080



FormC
9 .
:“»."s:\'.'.'.::n'” u:nv m’umlmmmnwm:m TABLE | for 300 itemA & B
SEE INSTRUCTIONS
QUTFALL O
INTANE AND EFFLUENT CHARACTERISTICS (continued from page 3o Form 7 () 007
PART A u must provede the results of at least one analysis 101 every pollulant i thes tabie Complete one table tor each outtall See nstrpchions for mk@mq: detasis R
2 EFFLUENT 3 UMITS (specity o blank: 4 WYARE (ophonals
1. POLLUTANT » MATMUN BARY VALUE o SAXIIUM 30 BAY VALUE oo | LONG TERM AVAG VALUE oo | o wg oy - . ~  a LOWG TERS AVERAGE WALUE R ]
4 w‘ll’—l! p— mﬂ-_~ 108 e @u“n'n 1 e B—— — 4 s u-pfb'a oo com 3
a Bucnemi . i
== 15.7 0.9 23.9 2.3 10.2 1.4 {1/1/11{ mg/2 | Ibs/a %
1
- i 20.0 1.2 1 mg/l | lbs/d |
. .

Carvon 100) 5.8 0.35 1 mg/1 | 1bs/d |

6 Total Sus; enger ] i

Sobgs 7 - : | !

5 g Bl 0.54 84.4 10.5 22.8 ; 3.2 1727121 mg/1 i lbs/d {

& P 0.17 1 1 mg/1 I 1bs /d I

o=k VAL : VALY TER VAL vatuE f 3

7200 29000 17000 1/4/52 NA | gal/d 4 J

o Vempe awre VAL UE VAL UE VAL UE VAL UE

- e 1 l i} 7 8 J c 1

by B VAL UE vaL e vALUE ¢ VAL UE |

e NA ST , = S SR

- ——— 1“‘"""‘ R —— = STANDARD UNITS —
6.99 7,06 6.08 | 7.44 — — 1 8/6/1 —

PART B — Mark X n column?2-afor each pollutart you know or have reason to beheve is present Mark X i column 2-b tor each potiutant you believe to be absent  If you mark column
> ator any pollutant  you must provide the results of at teast one analysis for that poliutant Complete one table for each outiall See the instructions for addsional detans
and requirements ’ L R }

rrouvt [zmamx] 3 enuent — — [ eGlis ] SEEEwses

AN CREY MATIRUN DAN Y VAL UE » MAXINUN 30 DAY YALUE . oussstie 1c LONG TERM AVRE WALUE . soouucw| @ N0 OF 1 » LONG TERM AVERAGE VALUE | b WO OF

CAS N0 CRVED | omwEs | S — et eessmaeseomm—————rt————————— v —— i ————— AnAL » CONCEn ass s - 4 AL

(f avaiadle’ | siur | sewe gp_wgvg*? - c-;&'&m_- . mqu oy YSES W— . ;H-m | - YSES |

a Biomun

(2erRs s X

Yot fesehus X

- 1
o0 y

a bl

Cottorn X 863 NA 4 #/100ml

e FluoOe

- X 0.81 0.05 mg/1| lbs/d

~::.’ as N X 1 i

oW e PAGE S



'-.n'l.l-"' 2 maRk ¥ i 3 EFFLUENT ST SOl _4awvmns | S. WMTARE (optional)
CAS NO. | cents | 5%, 3 MAXIUM BAN Y VAL UE MAXIRUM 30 DAY VALUE .+ aiarie: & LONG TERM AVAG VALUE . .. ..o l’c no 0 [ | 2 LOWG TERM AVERAGE VALUE » %0 OF |
A8 T e 1T ™

..... el o i ConcCen

o avatadter | G5 | e | omeslihasen oo conct 47 na 0 grsere conccdtharem emedB Yais ."‘"', s
Aol 1
— X 1.09 0.07 , N

& O ano

Giease X <5 0.3 4

« Phosphous
tas P Toram

(178 14 X 0.01~

e
i Rados ivary

14 Apny

Tota X

2) Beta

Tota X

e e—

T e = : e e el

i3 Raduum
Tota X

10 Racwm
% Targ

s ol 1

e S— s — — — —

4.5 )

& Suttare = v
(a3 SO°
(14808 'S 8 X 74.6
! Sothae

fas § x

m Suitte 3 L
(as S¢
8 15 N X

- - -4 - 3 -
n Swrtactants

= - ~ — - 4
o Alksmaum 4 g
Totat

4% % 5 X <0.09 <9.005 1

4 - - 4 - - - —e
Bartum

Fr.‘.‘n'.,. X 0.01 0.001 1 l

q Soion 1 A - £ 1

Totai : d L 1
(7440 42 8 X : 0.38 | 0.023 s 2 = | - SAEEY
+ Coban

Tota -

17440 48 1. x

s - + - —
3 bon Tors

o X 0.15 0.009 1

: 4 - -
I Magoesion
fola l

AN X F 0,45

4 E R

u Motyhdenom

tols)

(AN X
. : ; ot : ; §

' Manganese

i
olsl

AR X <Q.005 [ <0.0003 1 H ]
o v ot !

ey X | <0.14 | <9.008 ’ |

4 R 3
o Fatamas

!
!
Tote
A e x

R * Value represents total phosphate. PAGE 7
See Attachment F.



ferm C
e I ———— TABLE | for 300em A& B
SEE MSTRUCTIONS
[SRil T
PART A& - yu must . ownde the resuits of at least one analyss tor every pollutant m tus tabie Complete one table for each outfall See mstruchons for addhonal otk
2 EFFLUENY 3 UMITS (oo oy of Dlamk: 4 MTARE optional
1 POLLUTANT o MAXIMUS DAY VALUE | MATMEUM 30 DAY WALUE .. [c LOMG TERM AVRG VALUE oo | o uaog e 1 o rome renw avemacs wan e o and
" [ L T v .y - I - i vsis | Ciaaniew | v o - eSS
# Boxcnen ca g ; = o ]
R st 10 | 0.08 ! 1 mg/1 1 ibs/d i
6 (hema o : }
gy Bv- 3n¢ 59 0.49 1 1 mg/l | 1bs /d l
Totat Begany ! | !
Larben  100) 0.25% l 1 ma/1 ; Ibs/d . 1
Fg ~ p ! | ‘
iz ; 0.10 { ‘ 4 ' 1 mg/l | lhs/d i
. Ammon.s 2 |
* 18 ] 0.15 | 1 mag/ 1 bs/d ,
4
Fiom VALUE L Tomw b I
6000* J NA NA gal/d
PS——— VALUE Ve e e 1
- No Data ¢ |
5 el yarue vaiur o = e
] M 7 | - o | - l o
oy 9. 74%* L | —_ stancams uws | -

PARTH - Mark X mcoimm?aimethpo&ﬁammimelhaveuemmm:sum Mark X column 2 b for each poliutant you bekeve to be absent I you mark column
> afor any poiksiant  you must prowvide the results of 3t least one analysis for that poliutant Complete one table tor eack outtall See the mstruchons for addihonal detads

and reguirements ’ ?
o Pouer- |2 mam v =13 3 EFFLUENT E— 4 vmiTs S WTARE (oponsl
ANTY wnlam 1 o maneuw oany vas & MAXHIUN 30 BAY ALUE . ooz 16 LONG TENI AVEE WAIUE . s ] @ 9O OF a LONG TERM AVERAGE VALUE | & %0 .

cawe |+ L. @ . _ s e i o b 2 CORCER = - eHoi
e S e ] ™ | anfin] ™= | cllea | = | m | e |0 PR =
IQ';‘.
2ewe S X
1 1 1 + 3
LIRS
Totar Ree el X 0.9 1 mg/ 1 1bs /d
t« Lowr 1 =

X

s
¢ Fecni
T otetgsw x
v Fluo v
s X 0.13 0.0011 | 1 mg/1 | lbs/d
t N
e s N X 1 1
cwe 1 PAGE S

* Maxaimum Estimated Filow - See Attachment F ** Before Neutralization



L POLLUT- |2 manx x 3 EFFLUENTY .
.'m-._ - l:.g, » WATIRUm BAK Y VA ié WATIRUN 30 BAT VALUE - o oo & LONG TERM Aol VALGE .. [0 00 O po—

ot avaaties | g | i | ol | om0 o T cmndil e Ll el
X

-,‘ Rateo v tivity
=

) Awphs
Tota X
—E'“;——.—- {» — - —— 6 & : - e ———— i e s TS S S ——— —
Totw X

3 Raguum
Tatal X J

- Ha e
% Tow

e N

e X 1590 9.6 ] mg3/1 | Ibs/d
I Sana. r e ] V

i X 4.7 0.23 1 mg/1 1bs /d

m Suitite
- 50

1185 95 | X 54.5 2.72 1 mg /] 1bs/d

n Surtactins !

oAb m
s X 0.3 0.018 1 mg/1 | Ibs/d

p Rartum
Yotw
7080 1 3 X
3 4
Boe o
e | |
.o U e x I

¢ Conan

. X :

S X 0.11 0.00092 1 my/1 Ibs /d

e 4 X 0.2 0.002 1 mg/1 1bs /d

ST Y-

e X 0.02 0.0002 1 mg/1 1bs /d

R s P N—

o X <0_4 0.0063 1 mg/1 | Ibs/d




ferm C
PLEASE PRINT TYPE ¥ At ot s nder m stion heets
ey g by o o vl ol —— TABLE i for 300Mem A & B
SEE INSTRUCTIONS
GuTIALL 88
INTANE ARD EFFLUENT CHARACTERISTICS ‘ontimnued hom page 1ot Fo v 70 o
PART A oy must provede the resuits of al least one analysis for every poliutant in s table Complete one 1able foi each oulfail See wstruchons for addthonal detads
2 EFFLUENT 3 UNITS (e ify of Dlank 4 WVARE (optional:
1. POLLUTANY » MADMBU DRI Y VAL UE WATNIUM 30 DAY VALIE . .-a-jc LONG TERM AVRE WALDE oo | o g g 2 =1 » (DG TR AVERAGE VAL E i e
V] aess | "H o mass o o wass e v S '.c-'-u & MAss & 7 ea ARALTSES
» Bocrema s o T J[ 7 + o B G { 1 ?
Ouggen Bomars <h | 1 mg/l | Ibs/a |
n Cheme ? f ?
(:-' = Der and i', i l m/l i "E/d i
T Totat Drganec r : I ,
Cavton FO0) ¥ ‘_) 3 ." !
Vs | 1 mg/ 1 | ibs /d | ]
3 Torgl Sus, sopge~ T | !
R !
i 8.5 ! 1 mg/ 1 ibs/d
{ : § t . 1
e Ammon., 2N i |
0.073 j ] 1 mg/ ) 1bs /d s |
o Th e ALt A I v %
0 1 NA | gal/d ]
¢ Tempeawre vaL vk VALUE ﬁvml LU T
s 0 1 ¢ ' | 4
» Tempe swe vaL e it VAL e 1
A - . | -
mimmye "o pIee P = » - >
o I — STANBARD UMITS e
j Q‘ -g.A i
PART R Mavt X column 2-a for each putkutant you know or have reason lobeheve'solesem Mark X i column 2 b tor each poliutant you beheve 1o be absent  If you mark column
afor any poliutant you must provide the results of at least one analysis tor that poliutant Complete one table for each outfall See the mstruchions for additonal aet ails
and requirements
!M- [l ? L3 A 1 3 EFFLUENT 4 TS ﬁ S WMTARE (oo onal
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FOR_AGENCY USE ONLY
APPLICATION NUMBER
m - ————

DATE RECEIVED

PORM D - APPLICATION FOR DI T-PM Y

DO NOT ATTEMPT TO COMPLETE THIS PORM BEFORE READING THE ACCOMPANYING INSTRUCTIONS

MISSOUR! DEPARTMENT OF MATURAL RESOURCES - DIVISION OF ENVIRONMENTAL QUALITY

P. 0,

Box 1368

Jefferson City, Missouri 65102

1.00 NAME OF FACILITY Callaway Power Plant
1.10 This facility is now in operation under Missouri Operating Permit Number MO-0098001
1.20 This is a new facility and was constructed under Missouri Construction Permit Number
(Complete only if this facility does not have an operating
permit),

This form is to be filled out in addition to forms A & C "Application for Discharge Permit" for

the Primary Industries listed below!

Adhesives and sealants

Aluminum forming

Auto and other laundries

Battery manufacturing

Coal mining

Coil coating

Copper ‘orming

Electr.¢ and electronic compounds
Electoplating

Explosives wanufacturing
Foundries

Gum and wood chemicals

[norganic chemicals manufacturing
lron and steel manufacturing
Leather tanning and finishing
Mechanical products manufacturing
Nonferrous metals manufacturing

INDUSTRY CATEGORY

Page |

Ore mining

Organic clemicals manufacturing
Paint and ink formulation
Pesticides

Petroleum refining

Pharmaceutical preparations
Photographic equipment and supplies
Plastic & synthetic materials manufacturing
Plastic processing

Porcelain enameling

Printing and publishing

Pulp and paperboard mills

Rubber processing

Soap and detergent manufacturing
Steam electric power plants

Textile mills

Timber products processing
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* These parametars have been deleted from GO/MS volatiie fraction (10 CFR 122, Appenddix D)

** This parameter is 1,3 Dichloropropylene per 40 CFR 122, Appendix D.
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APPLICATION FBR DISCHARGE PEARMY
Form B — Primary Industries

TaBLE %
APOES # (11 Assigned) OUTFALL DUMSER

MO-0098001 004

1.3 !t you are a primary industry and this outtall contams process wastewater refer 1o Table A i the mstructions to determinge whch of the GC/MS tractions you must 1est for Mark X m
column2-a 101 all such GC/MS tractions that apply 1o your ndustty and for ALL toxe metals cyamdes and total phenols Mark X n column 2 b tor each poliutant you know o1 have

reason 1o br heve s present Mark X i column 2 ¢ tor each potlutant you beheve 1o be absent it you mark enther columns 2 ao0r 2 b tor any poliutant you must provide the re
sults of at least one analysis tor that pellutant Note that there are seven pages to thes pait please review each carefully Complete one table (alf seven pages) for each outtall See

nstructions tor additional detarts and requiements
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Ths parameter

15 1,3 Dichloropropy tene per 40 CPR 127, Appendix D.

Appetdax D)

CONTINUED FR0M THE SRONT
| POLIUTANT | 2 masa ¥ 3 EFFLUENT « v S MIARE (optwnah
ARS CAS S BTN RS b OMANUE AR Y VALDE [0 MAKINUN 30 0Ny wACOE . o fc (ONG THRM AVRE WALE . e ‘o | 2 concin o 16NS S0m Suianct wmuni ¢ =8 &
(4 svaiabie) ;- r" ;: Quﬂ-e- e contsbtoasan e (ont18Taation B Sis T glence “: s e
GC/MS FRACTION - VSLATILE COMPOUNDS
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[ ov 2 (oo -
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e *
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APPLICATION FOR DISCHARGE PERMIT

Form B — Primary Industries
TABLE N
NPDES # (/1 Ass ) OUTFALL BUMBER
MO-0098001 007
1.30 1 you are a primary industry and this outfall contams process wastewater refer 1o Table A in the mstructions 1o determine which of the GC/MS fractions you must test for Mark X »n
column? ator 3 such GC/MS fractions that apply 1o your mdustry and for ALL toxc metals cyamdes and total phenols Mark X n column 2-b for each poliutant you know o have
reason 19 beheve is present Mark X i column 2 ¢ for each pollutant you believe 1o be absent I you mark either columns 2.2 01 2 b for any pollutant you must provide the re
sults of at ieast one analysss 1or that nollutant Note that there are seven pages 10 this part please review each caretully Complete one table (ali seven pages) ter each outfall See
mstruchions for addiional detals and requirements
1. POLLUTANT 2 mAne ¥ 3 EFFLUENT 4 TS S WTARE (optonal) |
ARD CAS gt [ o @ | o s . . ot LONG TERM AVERRGE VALNE | ® &0 OF
casse | viesse a MAXINUS BAN Y VALUE MAXIUR 30 DAY VALUE ./ o ovsnie < LONG TERM AVRE YALUE . oconsow] @ "0 2 CONCEN s | ne
= = 1 - S —— smaas ] AWAL s Wass T maas 1 WM
1f avadable) i =| u.m_ E‘_‘L’— o m&@ — mﬂ._ v$ts ThaTS m — ! vSES |
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* These paraneters have been deleted f on (OC/4S volatile fraction (40 CFR 122, Appendix
This parameter is 1,3 Dichloropropylene per 40 CFR 122, Appendix D.
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Form D — Primary Industries
¥ "
NPDES # (If Assigned) — OUTFALL NUNSER
MO-0098001 009
1.30 It you are a primary midustry and this outlall comtams process wastewater refer 1o Table A i the instructions to determine which of the GC/MS fractions you must test for Mark X i
colemn? afor alt such GC/MS tractions that apply 10 your industry and tor AL 4 toxic metals. cyamides and total phenols Mark X i column 2-b for each pollutant you know or have
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* These paraseters have been deleted from C/MS volatile fraction (40 CFR 122, Appendix D)
** This parameter is 1,3 Dichloropropylene per 40 CFR 122, Appendix D,
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column?-afor alt such GC/MS fractions that apply to your industry and for ALL toxic metals cyamdes and total phencls Mark X i column 2-b for each poliutant you know m":ave
reason 1o behieve s present Mack X in column 2 ¢ for each pollytant you beheve 1o be absent H you mark edhier columns 2 a or 2 b for any polhitant yw'xsl v:vo:;a“ s::e
sults of at least one analysis for that potlutant Note that there are seven pages to thes part please review each carefully Complete one table (all seven pages eac
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* These parameters have been deleted from QC/MS volatile fraction (4G CFR 122, Appendix D)
** This parameter is 1,3 Dichloropropylene per 40 CFR 122, Appendix D,
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dscharges : Trichloroethane, Trichloroethene, Tetrachloroethene, Toluene. and
Methvliene Chlnride.

The following metals are produced as a Oy-product of the fission process and trace
quantities may be present as radioisotopes in Outfall 001: Antimony, Chromium,
and silver.
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Waste streams can be expected to exhibit v riability as the result of varying influent
water quality, Variability in intake water quality due to the effects of rainfall,
runoff and upstream pollutant discharges might cause the discharge value on a gross
Dasis to exceed two times the maximum values reported in Item 1..0.
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NPDES Permit #MO-0098001

Attachment A

001) Radwaste Treatment Svstem

This system serves to collect, process, store, recycle and
dispose of liquid radiocactive waste generated at Callaway. Five
general sub-systems can be defined as described below.

The Boron Recycle System receives reactor coolant for the purpose
of recovering the boric acid for reuse in the plant. Boric acid
is used as a neutron absorber/moderator in the primary loop.

The Liguid Radwaste System collects and processes floor and

equipment drains from the containment, auxiliary building, fuel
building and radwaste buildings during normal operation,
However, during outages, non-radioactive drainage from eguipment
in these buildings may be treated by the Oily Waste System as
described in Attachment C,

The Laundry and Hot Shower system collects waste generated from

washing radiocactively contaminated protective gear and clothing
and personnel decontamination shower wastewater. These wastes
are then transferred to the liquid Radwaste system for treatment.

The Secondary Liguid Waste system is used to process condensate

demineralizer regeneration wastes and potentially radioactive
liquid waste collected from the turbine building. The condensate
aemineralizer regeneration waste is divided into two
wastestreams; High TDS waste from the acid and caustic rinses
used when chemically regenerating spent resin, and luw TDS waste
which results from the initial backflushing of unregenerated
resin and the final rinsing of the regenerated resin to remove
acid and caustic.

sSteam Generator Blowdown is normally demineralized and recycled

to the nain cendenser for reuse in the secondary cycle.
Provicions also exist to discharge the treated blowdown via 001.

It should be noted that the radwaste treatment system is
specifically designed for flexibility to achieve Nuclear
Regulatory Commission (NRC) limitations. Actual treatment for
any given batch of wastewater is dictated by the following
criteria,

1) The level of radiological contamination and the
corresponding NRC mandated discharge criteria,
2) The NPDES permit discharge limitations.
A-1



002)

004)

3) The most effective waste treatment scheme that will give the
smallest volume of solid radwaste.

4) Overall wastestream management - processing and holdup
rates, volumes of other wastestreams reguiring treatment or
storage, etc.

5) The need, feasibility and economics of the recycle versus
discharge options.

The following wastewater treatment systems are used as regquired
to treat this wastestream for recycle or discharge in compliance
with NRC requirements and are also available as auxiliary or
backup treatment systems to treat this discharge for compliance
#ith NPDES permit limitations: Evaporation and/or Mixing and/or
Filtration and/or Carbon Adsorption and/or lon Exchange and/or
Neutralization and/or Reuse/Recycle of Treated Effluent. All
processing in the Radwaste Treatment System is done on a batch
basis except steam generator blowdown. After monitoring for
radioactive content, release rates are controlled
administratively to ensure the "as low as practicable"
radiocactive discharge criteria are met.

Sooling Tower Blowdown

A cooling tower is utilized to dissipate excess heat to the
atmosphere from the Circulating and Service Water Systems.
Outfall 002 is designated as the cooling tower blowdown
discharge. Blowdown from the cooling tower is necessary to
maintain dissolved solids concentration in the recirculating
water within acceptable operating limits.

Water Treatment Plant Wastes

The water treatment plant supplies clarified river water for
cooling tower makeup and various other plant systems. The
suspended material that ir removed from the river water is drawn
from the bottom of the cla.ifiers as sludge. This sludge is
routed to a sedimentation lagoon for solids removal. The oil
separator discharge, previously designated as Outfall 005, is
also routed to this sedimentation lagoon. The supernatant from
this sedimentation lagoon is designated as Outfall 003, Outfall
003 is normally recycled by routing it back to the head of the
water treatment plant. Filter backwash from the sand and carbon
filters are also a component of this outfall.

The demineralized water system (DWS) is used to produce the high
quality makeup water required by some plant processes. A well on
the plant site is used as the water source for the DWS. Outfall
004 consists of wastes generated from resin regeneration and
miscellaneous wastes from floor drainage and wet well overflows.
These waste streams are routed to a sedimentation pond prior to
discharge.

A-2
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007)

008)

o
L ]
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Qil Separator Discharge

Outfall 005 has been eliminated by combining it with other waste
streams that are recycled so that it can be reused in the plant,
This modification was communicated to the DNR in a letter dated
February 1, 1988

Sapitary Treatment Plant (STP)

Outfall 007 is defined as the sanitary wastewater treatment
system discharge. The existing system consists of two 25,000
gallon asrated surge tanks, two 20,000 gallon per day extended
aeration treatment units and a 7,500 gallon sludge holding tank.
The STP sludge is currently trucked to the city of Fulton
treatment plant for further treatment and disposal.

This outfall has an optional flow path shown on the flow diagranm,
which may be used to temporarily eliminate the discharge. During
emergency conditions the sanitary treatment plant (STP) effluent
will be routed to the water treatment plant stilling basin, for
recycle, using temporary pumps and piping. There are two
potential conditions which would require the use of this option:

1) Any extended outage of the plant discharge line, as may be
required for intermittent maintenance, would require
isolation of discharges into the line. Diversion of STP
effluent during these periods would allow continued
processing of sanitary wastewater and minimize impacts due
to flow fluctuations on the treatm.nt plant.

2) In the event of an STP upset, the effluent may also be
diverted. This would allow for identification and
resolution of the cause of the upset, while preventing
continued discharge of poor quality effluent.

S an i :

Outfall 008 has been eliminated and it should be deleted from the
permit.

dntake Heater Blowdown

The river intake structure contains two recirculating electric
heaters which are used to prevent ice formation on the intake bar
screens during the winter months. Outfall 009 consists of
discharges from the infrequent blowdown or drainage cf these
boilers. Past usage of this outfall has been minimal since river
conditions have not warranted their use. The boilers are
currently kept in a dry lay up condition, but it is planned to
put one boiler in a wet lay up standby condition during the
winter months.

A=3
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010~ Storm Water Runoff (SWR)

01%)

These six outfalls discharge storm water runoff from plant and
associated areas. NoO process wastewater is intentionally
released on site so these outfalls are not expected to contain
process wastewater. Non-process discharges that will be
discharged to SWR include three intermittent sources. Two
sources are the quarterly testing of the fire protection drains
and the infrequent draining of the demineralized water storage
tank. The third source is the pumping of manholes, transformer
and tank containments at the plant. See Attachment B for
additional details.

Qutfall legal Descriptions

Qutfall 1/4 1/4 Sec h e B
001 NE NE 14 46N 8W
002 NW NW 13 46N 8w
003 SW NW 13 46N 8W
004 SE SW 13 46N 8w
007 NE SE 14 46N 8w
009 NW NW 5 45N W
010 SW 2 46N 8W
011 SW 12 46N 8w
012 E1/2 14 46N 8W
013 El/2 14 46N 8W
014 SE 11 46N 8w
018 SE 1 46N BW

Note that the legal descriptions for outfalls 001, 002, 003, 004,
and 007 identify their point of connection to the plant discharge
line. However, all effluent from these outfalls is discharged to
the Missouri River, via the plant discharge line, adjacent to the
plant intake (see legal description for outfall 009).
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One other source of water that is released to SWR is the
infrequent pumping of storm water that collects in the Unit Two
basin. 8Since no process waste is released to this basin, the
stormwater that collects in this basin is not contaminated. Note
that Attachment D also describes other noncontaminated sources of
water that are released to SWR.
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NPDES Permit #MO~-0098001

Attachment C
I : : : i
Elows

Nine of the twelve outfalls defined in this application can
be considered to include intermittent discharges since they

process and/or release wastewater in discrete batches. Each is
described below.

I L : 3

001 - Radwaste Treatment - All of the subsystems described in
Attachment A, except steam yenerator blowdown, process or release
discrete batches of wastewater. The frequency and magnitide of
each is highly va: able. However, discharge flow rates are
relatively const The current system typically produces
discharge flows oL :pproximately 400 gpm.

During recovery from major plant outages and other unusual
transient conditions, it may be necessary to discharge steam
generator blowdewn. The discharge flow rate varies up to

360 gpm, resulting in a maximum daily discharge flow of up to
518,400 gallons. Past history has shown that discharge of steam
generator blowdown occurs very infrequently. Since this
discharge is used very infrequently, the steam generator blowdown
flow was not included in the maximum flows shown in Form C, Item
2.40, Steam generator blowdown is typically treated by
demineralization. Test data from a sample taken in February,
1990 (during recycle) represents the typical blowdown water

quality:

- Form C, Table A Parameters =
TSS <0.1 mg/l
Ammonia 0.13 mg/l
Flow 260,000 gpd
Temperature 113°F
PH 6.28

- Form C Table B Parameters

Sulfate <0.001 mg/l
Iron 0.025 mg/1l

- Form D Table 1.30 Believed Present Metals

<
<

.01 mg/l
.01 mg/l




003 - Water Treatment Plant Wastes - This outfall is normally
recycled so expected discharge flow would be zero. However,
conditions may warrant this outfall to be discharged instead of
recycled, It is estimated that this would only happen once a
year.

009 - Intake Heater Blowdown - Discherges from this outfall are
seasonal and intermittent. During winter operational periods, it
is estimated that blowdown will occur approximately once per week
(less than 100 gallons). Anticipated annual drainage is
approximately 6,000 gallons.

£10-015 -~ Storm Water Runoff - These outfalls will only discharge
for periods during and following storm events. Actual discharge
will be dependent upon the amount of precipitation received
during the storm, the runoff coefficient of the drainage area and
the amount of freeboard in the sedimentation pond.

I1. QRischarges During Plaut Outages

It is necessary to drain many systems during plant outages
for inspections and maintenance. 1In order to ensure that this
water is of the same quality as water that is discharged during
operations, some additional/alternate monitoring is performed.

When the cooling tower basin, and/or associated lines
(between the basin and the power block) are drained, a single
grab sample will be obtained and analyzed to verify compliance
with Outfall 002 permit limits prior to discharge. This
alternate monitoring will be performed since continuous
monitoring will not be possible at all times during the draining
of these systems.

Various non-radicactive systems in the Auxiliary Building
have been drained in the past to floor drains in the Auxiliary
Building to allow for inspection and maintenance. The floor
drains from the Auxiliary Building are normally routed to the
Radwaste System for processing and treatment. Since it is not
necessary to process these non-radicactive liquid wastes through
the Radwaste System, it is planned to divert non-radiocactive
Auxiliary Building equipment drainage during outages that require
systems to be drained. The wastewater drained from these non-
radicactive systems during outages will be diverted to the Oily
Waste Processing System for treatment prior to being recycled or
discharged from Outfall 003,



NPDES Perm. #MO-0098001

Attachment D

Qther Discharges

Intake Structure Stilling Basin - The s©illing basin at the
intake structure receives flow from the excees flow of intake
pumps and the intake sump and returns tnis flow to the river. As
this flow is not contaminated with process waste, it is our
position that this flow is a return of river water back to the
river,

Cooling Tower Bypass - As previously identified, there is a
bypass valve between the cooling tower clarified water makeup
line and the cooling tower blowdown line. This bypass supplies
treated water to meet Nuclear Regulatory Commission (NRC)
requirements for discharges from the radwaste treatment system
when cooling tower blowdown by itself is insufficient to meet the
NRC requirements. Flow through this bypass may vary from 0=
10,000 gpm based on cooling tower blowdown flow and NRC limits.

Seasonally we chlorinate the clarifiers to control algae growth,
Plant procedures ensure isolation of the bypass line during these
periods., Before resuming bypass flow, the makeup water is tested
to confirm that there is no detectable chlorine residual.

As this discharge is essentially the return of (clarified) river
water back to river, it is our opinion that it does not meet the
criteria necessary for permitting as an NPDES outfall.

Note that the startup and maintenance of our three clarifiers
sometimes requires that we discharge treated or partially treated
water. The Cooling Tower Bypass valve, or other permanent or
temporary drainage connections may be used intermittently to
release this possibly off-specification (greater than 15 mg/l
total suspended solids) river water. Since the quality of this
water will be equivalent to or better than river water, we view
such releases to be equivalent to those above.

Fire Protection Drain Test Connections - In accordance with the
National Fire Protection Association’s (NFPA) Standard, fire
protection drain connections are tested on a quarterly basis.
The test consists of opening valves and monitoring the water
delivery rates. Approximately 40 such connections are located
throughout the plant. A number of these cannot be discharged
into the areas in which they are located as it would create a
nuisance or hazard to the local equipment or nersonnel.
Therefore, temporary or permanent pipes or hoses are used to
divert this water outside various buildings into adjacent
grounds. The water source is two fire protection tanks
containing only filtered groundwater from the demineralized water

D=1



system. 1In addition, maintenance requirements for these tanks
require draining and refilling approximately once every five
years. Each of these tanks has a capacity of 300,000 gallons.

Demineralized Water Storage Tank - On infregquent occasions, this
tank may become contaminated with low levels of silica or sulfate
from the makeup demineralizers. If this occurs, this water
cannot be used as makeup to the plant and, therefore, must be
directed to waste. The tank is drained to the stormwater runoff
system at a rate of approximately 50-100 gpm. The total volume
is 50,000 gallons per tank. Overall water quality is high, with
typical TSS of < 1 mg/l and pH in the range of 6 to 8.

Ultimate Heat Sink (UHS) Pond - Callaway Plant has a single water
retention pond which serves asg the ultimate heat sink (UHS) for
the Essential Service Water System (ESWS). The ESWS provides
water for cooling of safety related equipment and is utilized in
the event the Service Water System becomes inoperable. When the
ESWS is operating, water is pumped from the UHS pond through
power block equipment, a dedicated mechanical draft cooling
tower, and back to the pond. The UHS pond has a spillway which
is connected to the plant stormwater runoff system. Makeup water
for the UHS pond is supplied by the treated water plant and is
added when the pond level drops below a 2 foot freeboard as
measured from the UHS spillway. Makeup water to the pond ceases
once an 18 inch freeboard level is reached. There is a high
water level alarm on the pond which is set at a 12 inch
freeboard. Freeboard is maintained to ensure containment of a 10
year 24 hour storm event. 1In a letter dated February 5, 1990, we
informed your department of a change to the high level alarm so
that it now alarms on the main control board. This higher level
of visibility of the alarm will help ensure sufficient freeboard
is maintained. 1In the event water levels were to increase in the
pond, levels would be reduced by pumping water from the pond to
the cooling tower basin through the ESWS. We do not anticipate
any releases from the UHS pond.
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15)

17)

Sodium tolytriazole - useu as a copper corrosion inhibitor;
Outfalls 001, 002 and 003.

Sulfuric acid - used for regenerating demineralizer resins
and for pH control in various water and wastewater systems;
Outfalls 001, 002, 004 and 009,

Zinc Based Corrosion Inhibitor - a proprietary zinc compound
is used as a corrosion inhibitor in the circulating and
service water systems, While we are currently using a NALCO
proeduct, we will soon begin using Western Water Management'sg
Zinc 444 Plus; Outfall 002,



NPDES Permit ¢#MO-C098001
Attachment F

The chemical analysis of the various wastestreams reporced
in this application came from two principal sources: 1) discharge
monitoring data as required by our existing NPDES permit, and
2) a special sampling and analytical project conducted late
Januvary and early February, 1990,

The reapplication sampling effort was conducted by plant
personnel. Power generation at the plant averaged in excess of
90% >f capacity during the sampling period.

Note that some special sampling techniques were used. The
intermittent or batch discharge of some of the outfalls made it
necessary to deviate from the reapplication sampling
instructions. Each sample location is discussed below to clarify
these details and to allow the data to be interpreted correctly.

For the sampling project, plant personnel performed analysis
for those parameters requiring on-site analysis. Other analysis
was performed by Envirodyne Engineers. All analyses were
conducted in accordance with Standard Method and/or EPA
methodology. Specific test methods or additional detail on other
aspects of the sampling or analysis program is available at your
request.

Qurfall 004

As previously defined, routine discharges from this outfall
are from one of five sources - the Boron Recycle System, the
Liquid Radwaste System, lLaundry and Hot Shower system, Secondary
Liquid Waste system, an¢ (less frequently) Steam Generator
Blowdown. While processed separately, these wastestreams, except
for Steam Generator Blowdown, are normally commingled and
retained in various tanks prior to discharge. Thus, discrete
samples of each subsystem were not obtainec. Further, Steam
Generator Blowdown was recycled without discharge during our
sampling project schedule. (See Attachment C, concerning
blowdown analysis).

In view of the above conditions and the necessity that plant
operations not be constrained by the testing program, the
following approach was utilized. One sample was taken from
Discharge Monitor Tank B on January 30, 1990. The sample was a
single sample taken from a well mixed tank (under recirculating
conditions) prior to release. Discharge Monitor Tank B was the
only discharge from Outfall 001 during t%is 24 hour pericd. The
values shown in the following Maximum Daily Value columns reflect
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the corresponuing analytical data and total masses calculated
from this data.

i) Form C, Table I, Item 3.00
a) A, Heading 2a, and
b) B, Heading 3 a, and
2) Form D, Item 1.30, Heading 3a,

The analyses in the above tables were performed by
Envirodyne Engineers with the exception of the pH and beta
analyses that were performed by plant personnel,

Data under "Maximum 30 Day" and "Long Term Average" values
are based on DMR data from February, 1989 through January, 1990
inclusive. The maximum thirty day value for maximum and minimum
PH values indicate the maximum monthly average for pH and the
minimum monthly average for pH. These pH averages were reported
since the minimum and maximum pH for the day ie usually the same
due to the fact that only one pH value is recorded for the day.

Quifall 002

Cooling tower blowdown was sampled over a 24 hour period on
January 29 and 30, 1990. The discharge was maintained at a
constant flow rate of 4200 gpm. Flow proportional composite and
multiple grab samples were taken as appropriate.

The analyses for this outfall were performed by Envirodyne
Engineers with the exception of the pH and chlorine analyses that
were performed by plant personnel,

Data under "Maximum 30 Day" and "Long Term Average" values
are based on DMR data from Fe“bruary, 1989 through January, 1990

inclusive.
Qsfall 003

Water treatment plant vastes are routed to a sedimentation
lagoon before being recycled or discharged. The sedimentation
lagoon has a holdup time ¢f greater than 24 hours for the waste
water discharged to it. ‘‘he long holdup time of this
sedimentation lagoon allows one grab sample to be representative
of this outfall. One grab sample for all analyses was taken from
the discharge of this outfall on January 25, 1990 while this
outfall was being recycled.

The 34 mg/l TSS value may have been due to limited settling

volume in the sedimentation lagoon at the time of sampling.
Lagoon depth has been increased (by use of a higher standpipe) to
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ensure adequate settling. A follow-up sample resulted in 10 mg/l
T8S.

The analyses for this outfall were performed by Envirodyne
Engineers with the exception of the pH analysis that was
performed by plant personnel.

No data were repcrted under "Maximum 30 Day" and "lLong Term
Average" values for this outfall since this outfall is normally
recycled and thus therv is not any historical monitoring data
from the DMR’'s to repoit.

Qurfall 004

Prior to being discharged, wastewater from the Demineralized
Water System is treated in a sedimentation lagoon that is quite
large in comparison to the discharge flow and thus the lagoon has
a holdup time of greater than 24 hours. The long holdup time of
this sedimentation lagcon allows cne grab sample to be
representative of this outfall. One grab sample for all analyses
was taken from the discharge of this outfall on January 25, 1990.

The analyses for this outfall were performed by Envirodyne
Engineers with the exception of the pH analysis that was
performed by plant personnel.

Data under "Maximum 30 Day" and "Long Term Average" values
are based on DMR data from February, 1989 through January, 1990
inclusive., The maximum thirty day valuve for maximum and minimum
PR values indicate the maximum monthly average for pH and the
minimum monthly average for pH. These pH averages were reported
since the minimum and maximum pH for the day is usually the same
due to the fact that only one pH value is recorded for the day.

Qutfall 007

The Sanitary Treatment Plant was operated at a constant rate
of approximately 5 gpm during the sampling period. Flow
proportional composite and grab samples were taken during a 24
hour period on February 1 and 2, 1990,

The analyses for this outfall were performed by Envirodyne
Engineers with the exception of the pH analysis that was
rerformed by plant personnel.

Data under "Maximum 30 Day" and "Long Term Average" values
are reported the same as discussed for outfall 004.

Qutfall 009

The intake electric boilers ar: currently in a dry layup
condition as they have been for many years and so it was not
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possible to obtain a sample from them. The last discharge f-om
this system occurred in early 1985, so recent past discharg. data
are not available. We desire to keep this ocutfall permitted
because we plan on using the electric boilers should the weather
conditions warrant their use.

Since no sample was possible, we have reported data from the
sample taken for the 1985 permit reapplication. This data was
obtained from a single grab sample taken on Decr.ber 4, 1984,
Although this data is old, it is still believed to be
representative of the wastewater that wou'u be discharged from
this outfall if the boilers were precz.cly operating.

This sample was analyzed by Controls for Environmental
Pollution except for those parameters requiring on-site analysis.

Qutfalls 010-012

These outfalls all discharge storm water runoff{ (SWR) and
are treated in a sedimentation pond prior to discharge. These
sedimentation ponds have a greater than 24 hour holdup time and
thus one grab sample is representative of the outfall. Due to
time constraints and not enough precipitation, it was necessary
to sample the sedimentation ponds for outfalls 010, 011, 013, and
015 at a time when there was no discharge from these outfalls.
For the outfalls that were not discharging, one single grab
sample was taken in the vicinity of the discharge structure. For
the two SWR outfalls that were discharging, a single grab sample
was taken of the discharge.

The analyses for these outfalls were performed by Envirodyne
Engineers with the exception of the pH analysis that was
performed by plant personnel.

Data under "Maximum 30 Day" and "Long Term Average" values
were not reported for these outfalls due to the small amount of
historical data availabl: from past DMR's,

M L R

A single grab sample was taken of Missouri River water being
pumped to the head of the water treatment plant, It is believed
that a single grab sample would be representative of the river
over a normal 24 hour period. Data available on the Missouri
River indicate substantial variability over longer periods.

The analyses for the river were performed by Env.rodyne
Engineers with the exception of the pH analysis that was
performed by plant personnel. The data from these analyses are
reported under the intake heading for outfall 003.
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A single grab sample 'vas taken of well water that is used &s
the supply to the Demineralized Water System and the PoiLable
Water System. It is believed that a single grab sample would be
representative of the well water since there would not be much
variation expected from a groundwater source.

The analyses for the well water were performed by Envirodyne
Engineers with the exception of the pH analysis that was
performed by plant personnel, The data from these analyses are
reported under the intake heading for outfall 004.

Gepneral Notes
Total phosphate has been reported wherever total phosphorus
was requested. We believe this to be adequate since mater.als

used on site containing phosphorus are generally in the phos,hate
form and thus would show up in the total phosphate value.

Important notes on mass discharge calculations:

Where calculated, mass discharges under the Maximum D=aily
Vaine Heading, represent values calculated from the analytical
data and the measured flows during the sampling event.
Consequently, the values shown do not necessarily represent an
actua’ waximum mass discharge value,

For Outfall 009, the estimated maximum flow was used to
calculate mass values.

F-$
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NPDES Permit ¢MO-0098001

Attachment G

The chemicals listed below are used in water treatment
processes in amounts exceeding their “reportable quantities"
under 40CFR 117 and 302 (1989).

Reportable
' Usage Quantity
Chemical dibs/day) = Ubs/day) Qutfalls
Sodium hydroxide 1,160 1,000 001,004,009
Sodium
hypochlorite 1,880 100 002, 007
Sulfuric acid 31,000 1,000 001,002,004,

008

Union Electric requests exclusion under the NPDES exemptions
from Section 311 and Superfund reporting for these three
compounds and all others that are, as reported in this
application, present in continuous or anticipated intermittent
discharges (see Attachment E). Appropriate monitoring will be
performed. These and other discharges for which exclusion are
requested are exempt from Section 311 liability by 40CFR
117.12(a) (1) if they are in compliance with the permit and by
117.12(a) (2) or (3) if they are not. Discharges that are
excluded from 311 reporting are also excluded from Superfund
reporting. Any discharges other than those resulting from on-
site spills would eivher result from circumstances identified in
this application and be subject to neutralization treatment (see
117.12(c)) or would be a continuous or anticipated intermittent
discharge originating within tne operating or treatment systems
at the plant (see 117.12 (d)). These discharges are, therefore,
excluded from fection 311 and Superfund reporting reguirements.
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recognizes that there may be eguipment problems and allows for an
alternative sample schedule in this event. In the event that the
radiclogical monitoring requirements remain the same as they are
in our current permit, we request that you also allow alternative
monitoring when the automatic sampler malfunctions. Due to the
remote location of the downstream sample point, we requ st that
the sample frequency be & daily grab to be composited when the
sampler is out of service.

4) Continucus Monitors

The measurement ‘requencies that are continuoug in the
current permit have no alternative freguency in the event that
the continuous monitor is out of service. The permit requires
continuous monitoring of flow, temperature and pH on OQutfall 002.
To allow for short periods of time when continuous monitors are
out of service due to equipment problems, we reguest that you
allow an alternative measurement frequency for continuously
monitored parameters. The alternative measurement freguency
requested is one measurement every 8 hours and this would apply
for a limited time only during periods of monitoring eguipment
malfunctions.

5) Change in Radwaste Processing

We are currently planning to use an alternative process to
treat our liguid radwaste subsystem trains A and B and the
laundry/hot shower. The only significant impact that this would
have on the quality of the wastewater discharged from Outfall 001
is that it would increase the concentration of boron.

The current processing of this waste stream includes
evaporation which is used to remove radioactive contaminants.
However, this process alsc inadvertently removes boron. This
creater a large volume of evaporator bottoms that must be
solidified and sent to a low level radicactive waste disposal
site. The alternate process would use selective ion exchange
resin to remove radioactive contaminants. This process would not
remove boron and would thus produce less than one~fifth of the
current volume of low level solid radwaste. This alternative is
presently being used at several nuclear power plants,

This change may result in discharges of up to 1000 ppm boron
from Outfall 001. Calculations now that the worst case
conditions would result in a concentration of boron at the edge
of the mixing zone (in the river) of only approximately one-
tenth of the irrigation water quality standard of 2 ppm. It is
our position that this would not significantly degrade the water
quality of the river,

H=-2
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NPDES Penri'it No, MO=-0098001

Attachment J
Request for Modification in Radiological Monitoring

Union Electric Company hereby reguests modification, as
detailed below, in the radiological environmental monitoring
program (REMP) reguirements in the renewal of NPDES Permit No.
MO-0098001.

REMP requirements were first set in the original NPDES
Permit for the Callaway Power Plant issued to Union Electric Co.
on August 8, 1980. As a result of a citizens' appeal and
hearings before the Clean Water Commission on March 18 and 19,
1981, the REMP requirements were expanded to their present form
and scope. An informal survey of other nuclear power plant
operators by Union Electric Company indicates that Callaway is
the only nuclear plant in the country with REMP requirements in
its NPDES permit beyond those imposed by the NRC. The primary
justification for the REMP reqguirements in the Clean Water
Commission's decision was to provide the citizens of Missouri
with additional radiological data. Union Electric believes that
the data collected to date has fulfilled this obligation.

Union Flectric's REMP, pursuant to NPDES Permit No.
MO~-0098001, has generated a substantial data base on
radicactivity in the Missouri River and in the vicinity of the
Callawvay Plant. That data base supplants the uncertainty that
existed regarding the potential effects of releases from the
Callaway Plant and fulfills the informational objectives the
Department and the Commission deemed necessary. Together with
the ongoing REMP required by the Nuclear Regulatory Commission
and additional elements proposed by cnion Elec.ric, sufficient
data will be available to protect and safeguard the health and
safety of the citizens of Missouri. For these reasons and those
stated below, Union Electric proposes the following specific
changes in the existing REMP regquirements.

ANTRODUCTION

During nc.mal operation, all nuclear power plants, including
Callaway, release small amounts of radiocactivity to the
environment. However, because radicactivity levels in well and
river water, sediment and fish are dcminated by natural
background radiation and weapons fallout, any predicted
plant-related added activity from liquid effluents would be
expected to be so low as to be very difficult to distinguish in
comparison. Furthermore, as distance from the cutfall increases,
fluctuations in observed radicactivity effects become
increasingly more difficult to connect unambiguously to plant
operations.
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These expectations have proven to be true for Callaway
Plant. An analysis of previous data collected has indicated that
no correlation between effluents from Callaway Plant and
environmental concentrations can be established for the
environmental data collected since the plant became operational
in late 1984. 1In some instances, individual samples show unusual
variations, but these cannot be correlated with plant discharges.
In addition, no adverse trends have been noted in the data., A
graphical analysis of the previous data collected is shown on
pages J15-J134. Two sets of graphs are presented. The first
plots plant releases vs. environmental concentrations. These
plots show no correlation between parcmeters. The other set of
graphs shows environmental concentrations vs. time. This set
illustrates the significant variability in environmental
radiclogical measurement: and the difficulty in differentiating
normal plant operational releases from natural background., All
values measured at less than detectable limits are plotted as
zero. Each contractor laboratory employed in the program is
identified on the plots. Not all individual isotopes identified
are presented in these graphs. Ouly those with a sufficient
Tumbcr of positive results to allow graphical analysis are

ncluded.

Unless plant-related releases become comparable to fallout
levels, they most likely will remain undetected in the
environment. Current regulations prevent plant discharges that
would result in these levels in the environment. For this
reason, greater credence is given to monitoring plant discharges
directly. These measurements are more reliable than
environmental sample measurements and are most directly
correlated with plant operations. Natural background variation
masks both the value and validity of many types of environmental
samnlee, especially those collected at some distance from the
plant.

Even though plant releases are normally undetectable in the
environment, surveillance of certain environmental components may
be valuable. If sample media, location and freguency are
carefully checsen, even undetectabln results can be reaningful.
Measurement programs involving selective but systematic
measurements can assure compliance with established standards on
incremental environmental radiation. However, unless it is clear
how the data are to be used, no benaefits are realized and the
excess data only serve to confuse conclusions drawn from relevant
results,

Environmental radiological monitoring programs around
nuclear power plants are required by the Code of Federal
Regulations (CFR) Title 10, Section 20.201 and Criterion 64 of
10 CFR, Part 50, Appendix A. Suggested monitoring programs are
contained in the Nuclear Regulatory Commission (NRC) Regulatory
Guide 4.1 "Programs for Monitcring Radiocactivity in the Environs
of Nuclear Power Plants", NRC Branch Technical Position on the
radiological portion of the environmental monitoring progranm,
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Revision 1, 11/79, and the U.S. Environmental Protection Agency
(EPA) publication ORP/SID 72-2 “Environmental Radioactivity
Surveillance Guide".

Utilizing the above guidance, the REMP outlined in Table 1
wvas developed. Primary consideration was given to those
measurements that represent a critical pathway to man as well as
those necessary for the enforcement of legal ceiling levels.
Secondary consideration was given to those measurements used in
the identification of long-term trends in environmental
concentrations of particular radionuclides.

Each of the proposed changes to the REMP is individually
discussed below. Our existing permit reguirements and the
Froposed changes are identified followed by a brief explanation
of the reasons for the reguested change.

BARWASTE BUILDING DISChaRGE

Our current permit requires that we take a representative
grab sample of each batch dis-harge and a representative grab
sample of Steam Generator Blowiown once per day when discharging.
Current analysis requirements call for these samples to be
measured for gross alpha, gross beta, tritium and be
gamma~scanned for significant radionuclides.

Qur propoeed program calls for the elimination of the gross
beta measurement and the addition of I1-131 on a per sample basis.
We propose to measure gross alpha in a monthly composite of
samples. We also propose to add Sr-8%, Sr-9%0 and Fe~55 in a
gquarterly composite of each batch and in a quarterly composite of
daily samples for Steam Generator Blowdown. Tritium and gamma
isotopic analyses remain the same as in the current permit.

Sample Analysie & Freguency

All changes proposed for effluent sampling deal with
analysis and analysis freguency rather than sampling freguency or
sample type. We propose that gross beta measurements he deleted
since no information on the identity of the radionuclides is
cbtained. The lack of this information makes impossible any
meaningful conclusions on the potential exposure significance of
these gross measurements., There are very few pure beta emitters
released from Callaway; those which are significant are proposed
s additions to the program for individual analysis. Gross alpha
measurements suffer from the same lack of specificity as gross
beta. However, we do propose to measure gross alpha in a monthly
composite sample as a trend check.

Gamma isotopic analysis freguency remains unchanged in the
proposed program since almost all radionuclides released from
Callaway are gamma emitters and can be detected by this method.
In additicon to performing gamma isotopic analysis on each batch
released, in-line monitoring instrumentatior sensitive to gamma



radirtion automatically terminates the release should limits be
appro.~hed. Monitoring gamma emitters directly detects those
radionuclides which contribute 9$3% of the calculated potential
exposure to humans from drinking water, and 99% of the calculated
potential exposure from f.sh ingestion. By monitoring I-131 and
tritium in each batch, we account for another 4% of the potential
drirnking water exposure.

Because of their relatively long half-lives (i.e. small loss
in sample storage), small contribution to calculated exposure and
difficulty in measurement, 8Sr-89, Sr-90 and Fe-55 will be
analyzed in a guarterly composite. These radionuclides, in
total, account for only 3% of the potential drinking water
exposure. By analyzing these radionuclides in a composite sample
of the batch releases, we continue to analyze all released
radionuc.ides from Callaway. This method of sampling and
analysis frequency has been approved by NRC and is specified in
our Operating License.

SURFACE WATER

Currently, our permit requires monthly grab sampling
upstream of the plant discharge and in the reach of the river
containing the St. Louis area water supply intakes. In addition,
hourly sampling with monthly composite analysis is required
downstream of the plant discharge. Gross alpha, gross beta,
tritium and gamma isotopic analyses are required for these
samples.

Our suggested surface water sampling freguency has not
changed with this submittal. However, we do propose that the
sample in the reach of the river containing the water supply
intakes be eliminated. In addition, we propose that gross alpha
and gross beta measurements be eliminated for all samples.
Tritium and gamma isotopic analyses remain the same as in our
current permit for upstream and downstream samples.

As shown in the graphical presentation of our previously
collected data base on pages J15-J38, surface water activity is
dominated by natural background radiation and weapons fallout
making it very difficult to observe any added activity from plant
liguid eftluents. No correlation was observed between plant
discharges and surface water activity concentrations.

Sample_lLocation

It is important to ensure that samples analyzed have some
practical significance when they show either a positive or a
negative indication. As distance from the plant increases,
fluctuations in radicactivity effects makr it impossible to
relate these variations to plant operatio.
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Based on this fact and previous data collected, the sample
in the reach of the river containing the water supply intakes is
too far removed (78 miles) from the Callaway discharge to be of
any practical significance. Since this location serves no
meaningful purpose in assessing releases from Callaway, it should
be eliminated from the program. Monitoring of the drinking water
ouggly in the St. louis area is covered in the section which
follows.

Sample Analysis

Our proposal to eliminate gross alpha and groes beta
analyses 1s based on the fact that such measurements cannot
reliably be used for assessing radiation exposure resulting from
the operation of Callaway Plant, Measurable amounts of alpha and
beta emitting radionuclides are found in most environmental
waters, including the Missouri River. These may be naturally
occurring radioruclides such as uranium, radium, thoriun and
potassium=40, or they may be the result of man-made
radionuclides. Naturally occurring elements (radim and
thorium), through their daughter gases, cause an appreciable
airborne particulate activity which contributes to the
radiocactivity of the Missouri River through fallout (carried by
rain or snow). Natural activities exhibit large variations in
the environment. Man-made radionuclides may be released through
weapons fallout, medical wastes, or upstream nuclear plant
discharges. The difficulties in distinguishing Callaway~produced
activity from that due to natural background and weapons fallout
are much increased if reliance is placed on non-specific
determinations, such as those of gross alpha and gross beta
activity. That no information on the identity of the
radionuclides is obtained is the most serious weakness of gross
activity measurements. The lack of this information makes
impossible any meaningful conclusions on the environmental
behavior and movement of the radionuclides in the sample.
Instead, samples should be analyzed for the significant
plant-contributed radionuclides released to the environment for
dose assessment and pathway analysis. This is accomplished in
our proposed program.

DPRINKING WATER SUPPLY

Currently, our permit requires that a monthly grab sample of
the drinking water well at Portland, Missouri be analyzed for
gross alpha, gross beta and tritium, and be gamma-scanned for
significant radionuclides.

Instead, we propose that a monthly tap water sample be
obtained from the drinking water supply at St. Louis City and
analyzed for gross beta and tritium, and be gamma-scanned for
significant radionuclides.
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Our previously collected data base for Portland drinkin?
water shows no correlation with Callaway Plant as indicated in
the graphical presentations on pages J39-J42.

Sanple location & Type

The drinking water sample specified in our current permit
(Portland, MO) is a well water sample. Portland does not take
drinking water from the Missouri River and Callaway Plant does
not discharge to groundwater. Since the nearest withdrawal of
munincipal drinking water from the Missouri River is St. Louis
City, 78 miles downstream, we reqguest that drinking water samples
be obtained from this location and the Portland sample be
included in the groundwater sampling program.

In assessing human radiation exposure via the drinking water
pathway, it is important to measure the water actually consumed.
Since water treatment plants can remove some radionuclides,
measurements of radionucliide concentration in drinking water
supplies should be carried out after such treatment. This is in
accordance with recommendations of the National Council on
Radiation Protection and Measurements in Report No. 50, We
therefore request that a tap water sample taken from St. Louis
City be allowed for analysis rather than river water samples.

In general, we believe such drinking water samples have no
practical significance be~.use of the distance downstream. The
possibility of detecti*.g an influence from Callaway at this
distance is nil. This conclusion is supported by our past data
base. However, by collecting and analyzing tap water samples, we
believe we can he.p assure confidence in St. Louis area residents
that their water supply remains free of contamination from
Callaway Flant., It should be noted that the St. Louis County
Water Company also monitors for radicactivity in drinking water.

Sample Analvsis

As previously discussed for surface water samples, gross
measurements are useless in predicting plant-produced activity.
We therefore propose that gross alpha measurements be eliminated.
We will continue to monitor gross beta in drinking water for
screening purposes and as a trend check.

GROUNDWATER

Our existing permit requires monthly sampling of the
groundwater from wells F5 and F15 which are located on site south
and north of the plant respectivelv. Samples are analyzed for
gross alpha, gross beta and tritium, and are gamma-scanned for
significant radionuclides.
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Instead, we propose the sampling freguency be changed to
g arterly, gross alpha and gross beta be eliminated and the
sampling station at Portland, MO be added to the groundwater
monitoring program. Tritium and gamma isotopic analyses remain
the same as in our current permit.

Our sampling program to date has detected no impact from
Callaway as shown by the data presented on pages J43-J50,

Sample Anelysis & Freguency

There is little poseibility that groundwater will accumulate
radicactivity from Callaway Plant discharges becau-e all
discharges are made to the Missouri River and underground water
flow is toward the river. Furthermore, most soils have some ion
exchange capacity. As a result, most radionuclides are
chenically bonded to the soil near the source and travel only
gshort distances. For these reasons, groundwater is not
‘ considered an exposure pathway at Callaway. This is supported by
g the lack of any observed influence from Callaway to date. We

i therefore believe that quarterly sampling is appropriate for the
assurance of no impact. Elimination of gross alpha and gross
beta is proposed since well water gross acti-'ities are typically
dominated by radon daughters and K-40, making it impossible to
distinguish plant-related impacts.

AQUATIC BIOTA

Currently, our permit requires monthly sampling of the
edible flesh of the five most important/abundant species of fish
upstream, downstream and in the reach of the river containing the
St. Louis area water intakes. Analysis is required for gross

alpha, beta, strontium 90, cesium-137 and gamma-emitting
radionuclides.

Our proposed program suggests a semiannual sampling of the
edible flesh of up to five commercial or recreationally important
species in sufficient quantity to yield a sufficient sample for
analysis. We also propose thiat gross alpha, gross beta and
strontium-90 be eliminated from the analyses performed and that
the sample location in the St. louis area be eliminated. Gamma
isotopic analysis would be retained which includes cesium=137.

The fish sampling data analyzed to date show no correlation

with plant discharge activity as shown in the graphs on pages
J51=~J62.

Sample Type

As discussed previously, menitoring should be conducted on
those environmental pathways which are most likely to result in
human radiation exposure. Although the Missouri River near the
site is not very productive from a fisheries standpoint because
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of excessive turbidities, channelization and lack of planktonic
and benthic productivity, a potential pathway does exist.
Radionuclides that potentially accumulate in fish represent a
direct route to the hunan population when the fish are consumed.
However, only fish which are commercially cr recreationally
important contribute to this potential pathway. Because of the
relative scarcity of theses species in this area of the Missouri
River, and the fact that a sufficient quantity of a particular
species must ke obtained to meet a given radionuclide detection
iimit, we are proposing additional latitude on the number of
species collected.

gample Analysis

Only radionuclides of elements with known bioclogical
functions or their analogues accumulate te significant levels in
fish tissue., PBased or published biocaccumulation factors and
actual measured releases from 7:llaway, 9%9% of the calculated
potential exposure from fish consumption is expected to be
contributed by only three radionuclides (Cs-134, Cs-137 and
Nb=95). The cesium isotopes alone contribute $6%. All three
nuclides are gamma emitters and therefore can be measured by
gamma isotopic analysis. Because of this and for other reasons
cited previously, we propose that analysis for gross alpha, gross
beta and strontium-90 in fish ke eliminated.

Sanple Frequency

The time necessary to establish a1 nearly steady-state
concentration in fish is a function of the biological half-life
of that element in the fish and the radiocactive half-life of the
element. 1In general, sampling and analysis should be carried out
at intervals no greater than two or three half-lives. Since the
radicactive half-lives of these cesium isotopes are measured in
years and the biological half-life of cesium in fish is on the
order of 100 days, we propose that sampling freguency be changed
to semiannual. This change in freguency is further supported by
the complete lack of correlation between Callaway releases and
activity in fish samples collected since Callaway operation
began.

Sample location

Our request that the locaticn in the reach of the river
containing the water supply intakes be eliminated from the fish
sampling program is based on the fact that this location is too
far removed from the discharge to serve any meaningful purpose in
assessing releases from Callaway. In addition, there is
difficulty in knowing whether a fish caught at a location had
lived there for an extended period. Thus, the presence or
absence of a radionuclide in a fish sample does not permit any
definite conclusion concerning the presence of the radionuclide
in water at that lo:ation.
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SERIMENT

Our current permit requires that gquarterly samples be
obtained of bottom, washload and bedload sediments upstrean,
downstream and in the reach of the river containing the St. Louis
area water intakes. Required analyses include gross alpha, gross
beta, strontium-90, cesium=-137 and gamma isotopic analysis.

We propose that sanpling freguency be changed to semiannual
and that measurements of gross alpha, gross beta and strontium=%0
be eliminated. Cesium~-137 would be included in the gamma
isotopic analysis as currently required in the permit. We also
propose that the sample location in the St. lLouis area be
eliminated from the program and that washlocad and bedload samples
be eliminated at all locations.

The results of our sediment sampling efforts to date are
graphically shown on pages J63-J124. No ceorrelation batween
sediment uctivity and plant discharge has been obtained nor has
any radionuclide buildup over time been observed.

Sample Frequency

Some media are indicative of pathways to human exposure,
either directly of indirectly, and some media may indicate
long-term buildup phenomena for effluente with long half-lives.
Sediment sampling falls into the latter category. Sampling
sediment to assess the fish pathway is meaningless considering
the enormous variation in sediment concentration and sources of
environmental radicactivity and the fact that fish are sampled
directly in our program. Therefore, long-term buildup of
long~lived radionuclides is the only component categorized by
sediment sampling. This buildup or lack thereof can be fully
determined through semiannual sampling of bottom sediments since
the radionuclides sought have half-lives in years.

sample Analysis

Radioisotopes Co~58 and Co-60 are the two most important
contributors to actual or predicted external radiation exposure
received by mzn and aguatic biota from sediments, with Cs-134 and
Cs-137 being of lesser significance. These isotopes are all
gamma emitters and can therefore be fully characterized using
gamma isotopic analysis. We therefore propose that gross alpha,
gross beta and strontium-90 analysis be eliminated from the
sediment sampling program.

sample Location

As previously discussed, the sample location in the reach of
the river containing th» water intakes is too far from the
discharge to provide any direct relationship between observed
environmental changes and any given feature of plant operations.
Since samples collected at this site would contribute no
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meaningful data, we propose that this vampling location be
renoved from the sediment sampling program.

sanple Type

The same dominant radionuclides found in bottom sediment
sanples are also found associated with suspended sediments.
Gamma emitters generally show lower levels in suspended svdiment
as compared to bottom sediments. In addition, radionuclides are
found more often in bottom sediment samples. Bottom sediments are
also a mcve reliable indicator of radionuclide buildup than
washload or bedload sediments. Given this and the fact that we
are looking for radionuclide buildup, we propose that sampling
for washload and bedload sediments be eliminated from the
program. It is difficult or impossible to obtain these samples
during low water conditions; this, coupled with s2asonal
fluctuations and variability results in meaningless data
collection.

BEPORTING REQUIREMENTS

Our existing permit reguires that radiological monitoring
data be reported in the quarterly Discharge Monitoring Reports.

To maintain consistency in federal and state reporting
requirements, we propose that the reporting requirement for the
radiclogical environmental monitoring data be satisfied by
submittal of our Annual Radioclogical Environmental Operating
Report and our Semi-Annual Radicactive Effluent Release Report to
the Department. These reports include the additional analysis
data required by DNR. This would ensure that DNR and NRC are
reviewing the same data base should questions arise concerning
our program, and eliminate the burden of dual reporting
requirements for the same data. We would still notify the
Department of any unplanned or uncontrolled liquid radicactive
release in accordance with 10 CFR 50.72(a) as per our existing
permit,
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Table 1
Supgested Radiological Monitoring Requirements

Liquid Radwaste discharge, surface water and drinl ing water supply:

LOCATION FREQUENCY SAMPLE TYPE
1. Radwaste building
discharge
a) BRatch Releases daily & representative
grab sample of
each bateh discharge
b) Steam Generator once per day & representative
Blowdown when discharging grab sample
11. Drinking water supply once/month grab of processed
€t. louis County tap water
111 Upstream of discharge once/month grab
line
IV. Downstream of hourly, with composite
discharge line nt monthly composite
Portland, MO analysis

Samples of Batch Releases are to be analyzed for ‘ritium, 1-131, and
gamma isotopic for each batch;, gross alpha in a monthly composite of each
betch; and for Sr-R9, Sr-90, and Fe-55 in a guarterly composite of each
hatch

Samples of Steam Generator Elowdown are to be analyzed for trvitium,
1-131, and gamma isotopic in daily samples; gross alpha in & monthly
composite of dailv samples; and for Sr-89, 8r-90, and Fe-55 in &
quarterly composite of daily samples.

Samples of Drinking Water are to be analyzed for (ritium, gross beta and
gamma isotopic in oach sample,

Samples of Surface Water are to be analyzed for (ritium and gamma
isotopic in monthly samples.

Groundwater - quarterly sampling of the groundwator from test wells F5,
F15, and Portland drinking water supply

Grab samjples are to be analyzed for tritiuwm and gamma isotopic

Aquatic biota - semiannual sampling of the adible flesh of up to f(ive
commercially or recreationally important species »nf fish of sufficient
quantity to yield a sufficient sample. Samples are i0 be taken at the
locations specified in I11 and IV. Samples are to be analyzed by gamma
isotopic analysis.
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NOTES ON GRAPHICAL PRESENTATIONS

Initial plant criticality (October 2, 1984) is signified by
a vertical line on the time trended graphs.

Samplang sites are defined as follows:

Site A - Upstream of Plant Discharge

Site C - Downstream of Plant Discharge

Site D - Downstream of Plant Discharge at St. Louis
D01 - Drinking well water source at Portland

F5 - Onsite Well south of the Plant

Fl15 - Onsite Well neorth of the Plant

Laboratory designations are identified as follows:

D&M - Dames & Moore

RMC - Radiation Management Corporation

CIP - Controls for Envirommental Pollution
TIML- Teledyne Isotopes Midwest Laboratory

Not all individual isotopes identified are presented in the
graphs. Only those with a sufficient number of positive
results to allow graphical presentation are included.

The s~ales provided on each graph were computer selected and
reflect the variation of the data. No other meaning is
intended.

The plots of environmental radicactivity concentration vs
time show the variability of the data over time. These
graphs are presented to provide an understanding of the
difficulty in detecting an influence from Callaway aiven the
large variations in background radiocactivity.

The plots of environmental radiocactivity concentrations vs
discharge radicactivity show the lack of correlation or
degree of association between these two variables. These
graphs show that changes in environmental radiocactivity
concentration observed to date cannot be reliably related to
discharges from Callaway Plant.
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CALLAWAY DISCHARGE VS FISH
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CALLAWAY DISCHARGE VS BOTTOM SEDIMENT
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