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1901 Chouteau Avenue
Post Office Box I49
St Louis, Miswun 63166
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Eu[u_IN' IONmuc
' October 26,1995

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Mail Station P1-137
Washington, DC 20555

Gentlemen: ULNRC-3283

DOCKET NUMBER 50-483
CALLAWAY PLANT

NPDES PERMIT RENEWAL APPLICATION

Please fimd enclosed the NPDES Permit Renewal Application for the
Callaway Plant. This application is submitted in accordance with Callaway
Plant Operating License NPF-30, Appendix B, Section 3.2.

Very truly yours,
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A. C. Passwater
Manager-Licensing and Fuels
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U m o x September,4,1995

Etscriac
m

Mr. Robert Hentges
Regional Administrator
Jefferson City Regional Office
Missouri Department of Natural Resource:
1511 Christy Dr.
Jefferson City, MO 65102

Dear Mr. Hentges:

Enclosed is the NPDES renewal application for the Union Electric Callaway Power Plant
(MO-0098001). Payment is not enclosed since the permit fees are now paid on an annual basis.

Please note that two additional enclosures are provided in order to assist the permit writer and
clarify the fairly complex flow diagrams and drawings. An extra copy of Figure 1, Callaway
NPDES Flow Diagram, in which all process waste streams and their corresponding outfalls have
been color coded, is included. Also included, are block diagrams depicting flow components of
each storm water runoff settling pond. We hope both prove useful.

1

If there are any questions regarding this application, please call me at 314-554-3652. I

Sincerely,

h.

Michael F. Bollinger
Supervising Environmental Scientist |
Environmental Services Department |

|MFB/cdt
Enclosure I

cc: Mr. Daniel Schuette
Chief of Permits Section |
Division of Environmental Quality

|

Missouri Department of Natural Resources

bcc: D. F. Schnell- w/o attachments
P. A. Agathen/T. E. Siedhoff- w/o attachments
R. D. Miller (2 copies)
C. A. Riggs
N. G. Staten

EN G. P. Gary
I) W. B. Bobnar

P. M. Bell
L A. Meyer
File: P-3.2.11.1

-
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CALLAWAY NPDES PERMIT REAPPLICATION

CONTENTS

,

CONVENTIONAL SECTION
~

1. Form A

2. Drawinn NPDES-004, NPDES Outfalls Receiving Streams Map

3. Form C

4. Figure 1, Flow Diagram and Water Balance

5. Form D

6. Attachment A, Description of Outfalls

7. Attachment B, Return of River Water

8. Attachment C, Description of Intermittent Flows

9. Attachment D, Chemical Usage

10. Attachment E, NPDES Sampling and Analysis

11. Attacament F, Section 311 and CERCLA Exemptions |
12, Attachment G, General Comments on Standards Setting )
13. Attachment H, Section 316(b) Demonstration Status

14 Attachment I, Secondary Liquid Waste (Cuno) Filters

15. Attachment J, Monitoring Requests

16. Attachment K, Land Application of STP Sludge

17. Attachment L, Environmental Projects

18. Attachment M, Macroinvertebrate Control

19. Attachment N, Material Safety Data Sheets

STORM WATER SECTION

1. Introduction

2. EPA Form 2F

3. Attachment SW A, Significant Materials I

4. Attachment SW 8, Outfall Descriptions and Control Measures -

5. Attachment SW-C, Requests for Non-Stormwater Discharge

6. Attachment SW D, Significant Leaks or Spills

7. Attachmerit SW-E, Storm Water Sampling

8. Attachment SW F, Monitoring Requests

9. Drawing NPDES-001, NPDES Storm Water Information Outfalls 010-015

10. Drawing NPDES 002, Storm Water Outfalls 010-015 Topographical Map & Drainage Areas

11. Drawing NPDES 003, NPDES Storm Water Information Outf al:s 010- 015 Refuel 7

.j.
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/- OlvlSION OF ENVIRONMENTAL OUALITY
} ) WATEA POLLUTION CCNTROL PROGRAM WOMM|.;

..
P O BOX 176.1EFFERSON CITY, MO E5102 '"''C'ho"*u=*Ea" "

. _ . .

FORM A - APPLICATION FOR CONSTRUCTION OR
oATE RECEivEo FEE suBuitTEo

f^ OPER ATING PERMIT UNDER MISSOURI CLEAN WATER LAW

PLEASE READ THE ACCOMPANYING INSTRUCTIONS BEFORE COMPLETING THIS FORM.

1.00 This applicaison is Ior:

O a construciion oermit U an operaiing perm.i rene-ai. perm,, , Mo-oo98001
O en opersiins permiiior a ne- or unpermitied taciniy O a siie specia.c siorm waier permii

(See insiructions for appropriate fee io be suomiiied -iin appocaison.)

i2.00 F ACILITY
NAug TELEPHONE NUMBER

Callaway Power Plant 314/676-8231

ADDRESS CIT y STATE ZIP

P.O. Box 620 Fulton MO 65251

2.10 is inis a new facility constructed under a Missouri Construction Permit? O YES UANO

if yes, please provide Missouri Construcison Perrr.it Number;

l3.C3 OWNER
NAME TELEPHONE NUMBER !

Union Electric Coropany 314/621-3222 j
i

ADDRESS CITY STATE ZIP

1901 Chouteau Avenue St. Louis MO 63103
j

) 4.00 OPERATING AUTHORITY: the legal name and address of the operating authority (person or company retained to oversee |
dav-to-day business activities) if different f rom the owner. (if same. write same.)~~

NAME TELEPHONE NUMBER

SAME

ADDRESS CITY STATE ZIP

15.00 CONTib:UING AUTHORITY '

NAME TELEPHONE NUMBER

sAME i
!

fADDRESS CITY STATE ZIP !

l

I

i,6.00 F ACll TY CONTACT {

NAuE TELEPHONE NUMBER

Donald F. Schnell 314/554-2650
|,

| TITL E

i
! Senior Vice 1 resident, Nuclear

7.00 A DDITION AL F ACILITY INFORM ATION j

| 7.10 Legal Descripi.on at Ovitalis. (Attaen aeditional snects it necessary) SEE ATTACHED SHEET
,

; 001 1/4 1/4 Sec T R County,

002 1/4 1/4 Sec T R Couniy
003 1/4 , 1/4 .See T

, .,_
R ., . -. _ . .. _ Co e P/ -

| 004 1/d 1/4 Sec _ T_ R County

'''o imato str.oss CONTINUED ON BACK
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7.10 Legal Description ef Outfalls

001 NE % NE % Sec 14 T 46N R8W Callaway County
,

002 NW % NW % Sec 13 T 46N R8W Callaway County

003 SW % SW % Sec 13 T 46f J R8W Callaway County

007 SW % SW % Sec 13 T 46N RBW Callaway County

009 NW % NW % Sec 5 T 45N R7W Callaway County

010 SW % SW % Sec 12 T 46N R8W Callaway County

011 NW % SE % Sec 12 T 46N R8W Callaway County

012 NE % SE % Sec 14 T 46N R8W Callaway County

013 NE % SE % Sec 14 T 46N R8W Callaway County

014 NW % SE % Sec 11 T 46N R8W Callaway County

015 SE % NE % Sec 11 T 46N R8W Callaway County

016 NW % NW % Sec 13 T 46N R8W Callaway County
;
'

017 SE % NE % Sec 14 T46N R8W Callaway County
,

NOTE: The location of Outfalls 001,002, and 016 is described at the connection to the discharge
line. |

|

I

.

F%

'a . - . _ . _. ... ,
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FOR AGENCY USE ONLY
- APPLICATION NUMBER '

.

MO-
DATE RECEIVED

;

FORM C- APPLICAllON FOR DISCHARGE PERMIT !

MANUFACTURING, COMMERCIAL, MINING, AND SILVICULTURE OPERATIONS !

DO NOT COMPLETE THIS FORM BEFORE READING THE ACCOMPANYING INSTRUCTIONS

MISSOURI DEPARTMENT OF NATURAL RESOURCES - DIVISION OF ENVIRONMENTAL QUAUTY
P. O. Box 176

Jefferson City, M O 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
Lonly if this facility does not have an operating permit.)

2.00 List the Standard Industrial Classification (SIC) codes applicable to your facility (4 digit code).

a. First 4911 Electric Services b.Second

c. Third d. Fourth

|- 2.10 For each outfall give the legal description

Legal Description of Outfalls |
001 NE % NE % Sec 14 T 46N R8W Callaway County |

002 NW % NW % Sec 13 T 46N R8W Callaway County

003 SW % SW % Sec 13 T 46N R8W Callaway County |

007 SW % SW % Sec 13 T 46N RBW Callaway County |

49 NW % NW % Sec5 T 45N R7W Callaway County

010 SW % SW % Sec 12 T 46N R8W Callaway County

011 NW % SE % Sec12 T 46N R8W Callaway County

012 NE % SE % Sec 14 T 46N R8W Callaway County

013 NE % SE % Sec 14 T 46N R8W Callaway County

014 NW % SE % Sec 11 T 46N R8W Callaway County i

015 SE % NE % Sec 11 T 46N R8W Callaway County

016 NW % NW % Sec 13 T 46N R8W Callaway County

.0, . 017 SE % NE % Sec 14 T46N R8W Callaway County
e . . n - ~ -

4 NOTE: The location of Outfalls 001,002, and 016 is described at the connection to the discharge line.

4

'

Page 1
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xf()
2.20 For each outfall list the name of the receiving water

Outfall Number Receiving Water

001,002,003,007,009,016 Missouri River

010,011,012,013,014,015 Tributaries to the Missouri River

2.30 Briefly describe the nature of your business: Steam Electric Power Plant (Nuclear)

,)

:

I

i

.

() Page 1A
,. ...- m- ... . . . , , . . , , ,,
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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 units labeled to correspond to the more detailed
descriptions in item B. Construct a water balance on the line drawing by showing average flows between
intakes, operations, treatment 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.

i

B. For each outfall, provide a description ef: (1) All operations contributing wastewater to the effluent, including I
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 I

if necessary.

2. Operation (s) contributing flow 3. Treatment i

1

1. Outfall b. Average flow
Number a. Operation (include units) a. Description b. List codes

(maximum flow) from Table A |
(MC G |

_ . - - .. . - \
.. - - .. .. ~ - - - _ -

i001 Radwaste Treatment System .082 (.298) Discharge 4-A )
!

Subsystems:

..) Boron Recycle .0025
Liquid Radwaste: .009

* Train A .003
* Train B .006

Laundry / Hot Shower .0005
Secondary Liquid Waste .070
* Condensate Regen. .050
* Floor Drains .020
Steam Generator Blowdown 0"

Treatment - Other wastewater treatment systems are used as required to treat this wastestream for recycle or*

discharge in compliance with NRC requirements and may be used to treat this discharge to meet NPDES
permit limitations.

Flow normally recycled"

NOTE: Solid waste from the radwaste treatment system is disposed of in accordance with NRC regulations.
w , ,,, ~ ., - _ ,._., _ ,,,,.,g,_. _ ,. . ,..,-...n.,, . .. , . , , . . . , , , , . . _ , , , , , , _ _ _ ,

002 Cooling Tower Blowdown 4.84 (14.40) Discharge 4.A
p., ,m~s,%.-.m..m,,..__..y__,_._,_,.,_,.,y..,,_,_._,

%jh.
.. . ~ . .

Page 2
. a. .. . ,- .

I
i

a
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|
|
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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 units labeled to correspond to the more detailed
descriptions in item B. Construct a water balance on the line drawing by showing average flows between
intakes, operations, treatment 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 j

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.

--t_

2. Operation (s) contributing flow 3. Treatment

1. Outfall b. Average flow
Number a. Operation (include units) a. Description b. List codes

(maximum flow) from Table A
(M CD)

003 Water Treatment Plant Wastes . .421 (1.645)* Sedimentation 1-U

Neutralization 2-K

Subsystems: Discharge 4-A

) Clarifier Blowdown .330 Recycle 4-C

Carbon Filter Backwash .030 i
'

Oily Waste System .001 |

Demineralizer Systems
Cation Regeneration .018
Anion Regeneration .018

J
Mixed Bed Regeneration .018 <

!Building Sumps .006

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.
w e. , . ,e m ,. ,r o - . #.~. . . , . . g., _ a.., , . u , -~.w,,, . ,_,

007 Sanitary Treatment Plant .027 (.040) Sedimentation 1-U
Activated Sludge 3-A

Discharge 4-A
.

NOTE: Sanitary treatment sludge is accumulated onsite in an aerated holding basin, then normally transferred for
disposal to a publically owned treatment works. The Storm Water flow component to the wetland is not
included in these values.

, ~._- m . m. e, n, w - _ w , .m ., , .,w,,,,..,-,<..n.,a.,_,m_,v.,., , . . , .

009 Intake Electric Heaters 0 (.006) Neutralization 2K i

Discharge 4-A |

|%, , s,0,% , mu. , u.,, . , , #j.s woma.w ., ..e _.,m_#w. .s%,. %,w#,,,. . .y_. % ,.g,s

l
1

i

f.C). - -. . - .e 2 A. . . .. -. . .. . . . .Pag
-. . . . . . - .

<

a
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2.40

A. Attach a line drawing showing the water flow through the facilitv. Indicate sources of intake 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 between
intakes, operations, treatment 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 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 operatien; and (3) The treatment received by the wastewater. Continue on additional sheets
if necessary.

2. Operation (s) contributing flow 3. Treatment

1. Outfall b. Average flow
Number a. Operation (include units) a. Description b. List codes

(maximum flow) from Table A
(MCD) j

010 Storm Water Runoff .048 (7.14)* Sedimentation 1-U
Discharge 4-A |

v.e v.,n w,4.a,m. .g wne,~ w.ww.,n, , , , , , . , , . .a , w , + . , - , ~ . _ , . . . w. w, ~ |.

1

011 Storm Water Runoff .46 (12.01) Sedimentation 1-U |

Discharge 4A |

._.- .__ . . . . . - . .. m m. .. . . + , . . . . . . . - . , , . m ,

012 Storm Water Runoff .036 (7.79) Sedimentation 1-U
i
'

Discharge 4-A
|\ v.~ :n.m . , . n,- m . ;. n n ,. w .~ _ w., w.n,._.,~.w__c.,-._.-._c..n~ . , _

013 Storm Water Runoff .035 (1.25) Sedimentation 1U |

Discharge 4-A
. , n, a , .m . . ~ .: ....e..-,_,_,..w...,.,,.. . , .n ,.. m. , _ w. _.w ,, .

!

014 Storm Water Runoff .155 (8.93) Sedimentation 1-U
Discharge 4-A !

-,.<,-. .a-. ~ .. , m.,s...a n..a - , , , wn . v .. . , ,...a.,. ... , , . s n -...c., . -

015 Storm Water Runoff .06 (4.34) Sedimentation ' 1-U
Discharge 4-A

1

* Maximum flow for Storm Water Runoff Outfalls are based on a 10-year 24-hour storm event (5.52 inches). Analytical
'

data for the six storm water outfalls is listed on the attached EPA Form 2F.
ama r.mw,.w ,nw n , ., wen., n. . v n nn,, a.. . . . . . . ,vw,,.,,,..-~.....

016 Cooling Tower Bypass 3.32 (14.40) Discharge 4-A
m mw,#,, . . _ y .,y, ., y. u 4; > ~. . . ~ +.z47..~.~,w.m-..m+--.--.~.,...,-

017 Ultimate Heat Sink 0(0) No Discharge NA

[. * ' ~Page 2B '. . . . --
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2.40 continued
-

C. Except for storm runoff, leaks, or spills, are any of ;he discharges described in items A or B intermittent or seasonali
.'' YES (complete the following table) D NO (go to Section 2.50)

1. OUf f ALL 2. OPE RA flON(5) 3. FREQUENCY 4. FLOW

NUM8tt CONTRisUisNG FLOW
a. DAYS P( A W[[K b MONTH 5 Pit a FLOW RAlf den MCDs b.101 AL VOL UME (specsty unel C. DURAliON

wadr *=weea ytAR w e.weco les dayu

1.LONC T(RM 2. hMXIMUM 4.LONG TERM 3. AMXIMUM
AVf RAC( DAILY DAILY AVf RAC(

5.e A xhe,ie C. Dex,.i .on . i -minen news

Mh hifh hkfik k h hh h hk$h$hhkh hhhh h hk2.50 MAXlMUM PRODUCTION
;

A. Does an effluent guideline limitation promulgated by EPA under Section 304 of the Clean Water Act apply to your facilityi
E YES (complete B) NO (go to Section 2.60)

,

B. Are the limitations in the applicable effluent guideline expressed in terms of production (or other measure of operation)?
,

'YES (complete O E NO (go to Section 2.60)

C. If you rnswered YES to B, list the quantity which represents an actual measurement of your maximum level of production,
expressed in the terms and units used in the applicable effluent guideline and indicate the affected outfalls.

1

1. MAXIMUM QUANTITY
2. AfficitD OUffALL5

a QUANTITY PtR OAY b. UNIT 5 Of MLA5URE c. OP(RAfiON. PRODUCT. MATERIAL. ITC. twecetyr flor cuttall numberu

t_

h$$ h h h % $" M |hhk$hfh h$ k*d$$ h h $ h kkf h f$ D i 2 M h N k h Nf- 2.60 1MPROVEMENTS

A. Are you now reouseed by any ferierai. Siaee or local authorny so mesa any nnplemenianon schedule for the construcison upgoding or operahon of wasiewater ireaimens eauspmeni ce pracisces ce
any other env - ..al peograms which may aneci the dischaisci cewribed en ih4 applicahoni 1his meluces. but en not semised 10 permd conddions. adminsissaiwe or enioecemens cedes,
ensorcemesis compisance schedule nesse,s. shoulaiens coun oeoevi, and grans or loan condesons. O Yt5 #compier* the fohoweng tables a No tro so J 001

1. lDINYiflCAllON Of CONDiflON, 2. AffECitD OUff ALL5 3. 0 Riff DESCRIPflON Of PtoltCT 4. FINAL COMPUANCE DATE
AGRf EMENI, [TC.

a. NUM8f R b. SOURCf Of D'5CHARCI a. RiQuitto b. PROilCTED

8. OPTIONAL . You may anach addnional sheet descr b.ng any addasonal waice polloi on consroi pros <ame for oiher enessonmenulprotects ownsch maw ervece your d.whargest vounow have unoerway
or weiach you plan. Indicaw wheiher each p,ogram is now unde *way or planned, and endicase yous acival or planned schedulci los construcien.

O uARK *t" If D(5CRirfiON Of ADDITIONAL CONTROL PROCILAMS 15 ATTACHED

00 e .c e. .. , , m.a .w- e er e e.

|

_ _ _ - _ _ _ _ _ - _ _ _-
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: O
3.00 INTAKE AND EFFLUENT CHARACTERISTICS

A & B. See instructions before proceeding - Complete one table for ea.'h outfall- Annotate the outfall number in the space

i provided. NOTE: Table 1 is included on separate sheets numbered 6 through 7.

I
C. Use the space below to list any of the pollutants listed in Table B of the instructions, which you know or have reason to

1 believe is discharged or may be discharged from any outfall. For every pollutant you list, briefly describe the reasons
you believe it to be present and report any analytical data in your possession,

'

1. Pollutant 2. Source 1. Pollutant 2. Source !
j

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

I
|

i Monoethylamine Used as a reagent in plant instrumentation. It would be released to Outfall 001.

'
,

Strontium, Zirconium 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 1E-10 mg/ day) may be' released from Outfall 001.,

.

1

.-
.;

4 -

*

I

i
.

!

.

1
- - . .

I

!

p 4,f . . . _ , . - -
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.
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i O
-

!
. 3.10 BIOLOGICAL TOXICITY TESTING PATA

Do you have any knowledge or reason to believe that any biological test for acute or chronic toxicity has been made on any of
i your discharges or on a receiving water in relatic.. to your discharge within the last 3 yearsi
!

D YES (identify the test (s) and describe their purposes below) D NO (go to 3.20)
,

<

Annual WET tests were performed as required by our current permit. All results have been previously reported and were*

. satisfactory.'

j 3.20 CONTRACT ANALYSIS INFORMATION

Were any of the analyses reported performed by a contract laboratory or consulting firmi'

D YES (list the name, address, and telephone number of and pollutants analyzed, by each such laboratory or firm below)
i O NO (go to 3.30)

{ A.Name B. Address C. Telephone D. Pollutants Analyzed
-

4 Maxim Technologies, Inc. 1908 innerbelt Business Center Dr. 314/426-0880 See Attachment E,
i St. Louis, MO 63114-5700 NPDES Sampling and

Analysis
,

4

.Teledyne isotopes Midwest 700 Landwher Rd. 708/564-0700 ''

Jaboratory Northbrook, IL 60062-2310

3.30 CERTIFICATION'

I certify under penalty of law that I have personally 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 imprisonment.'

A.Na . & Official Ti la B. Phone Number (area code & No.)

*

Dona d F. Schnell, Senior Vice President, Nuclear 314/554-2650

: C. Signature (see instructions) D. Date Signed
i

1

$
4

.

d

.

- - -- Page 5 .- . . . - . .c

,

v

.

T 1' *+* <- n - - . - -
-. -- . - - _ . _ _ _ _ - _ _ _ _ - _ _ - . _



_ _ . , . _ _ ._ - _. . _ _ . _ _ _ . . . - ._ . - _ .. ._. . . _ _ - . . - -_

d
g b ,#

%Q./ ..3 ??i i

# . I R ]* 'I<

1 ~

**

|% -

+M$ .

-

i -

$(yg i 1u *.

'

J l ~5
m,an. . %; - 1 2 g

-

v

#
. f

.

>
' khb 5 9i $D g 8

,

N@Mgp . h.
' f3+pwp : e e

,. . s j
Ilhd [ h

g
.

8
:ma-

g/8{ I
5 '891 1

- = ::
y ''

i - 5'W 3 7 If p
' *3 ~

= id }. *

gO>. "
l' asst

j.v ) a e q

' R[#
- b 5 5 5 fni

J
d w s : *

^Af("
l

,
. , =

% s 1 g } } ;*qg * * *

is a ,

71 M,- gJy (~ .

5 $ } } } ) h h 6:

1 t-
. . :

-

e a f * * . e 4 :, . . . . .

g g i f f I
e .+ 1 *
* # 52 j |g } } } } } f 5 # ga

*

1 * . .-! 1 -

? . <g L n

3 }*

J * g.
eg

I J
- ~ ~

sM$d : :
v-

|5 65,$ 5E - - -
E E H

- ! ''

{en ,4 E:;
-

: :- .
+ 44w- ,

fykNDW =4 5

4 J j
sa T4

n([4%(*3*h:
: ;

-
,

:t .7 2
. WC 8

y{
, .

ggP- ! ,,

'g -- .., , . =

k: [ .

..,~ . m g
h ~

i

ca =8 ! e v-
,-

hiif$ l $ si : ! M 5

.
'-

<

gaa
ted;4f 5

,, . 3m y

K%I e w w .

Y?{e:|tj
i J $ $ 5 :s??T $w

f!h * * * N [ I 5
I .

hI
*
.

5
J

,,.

5 s ,. 2,. g -
-1 ,6-

E.
2 3

$
0 I J ! =!' ~

1 * s -<,

1 1 a' i : iJ 5 2j g 4
.

,

1 E I' !. .i. . .g

$ 8! E 2 h j j ~

Et 1 ;

1 1 s s ! 5 s v
,

- *

5 5 5 h
* *

: !.
i-

. a
I 3 6

i 1 i :
8 =* ! 28 .

I "

, - 3
. . -

I [ * *E 3
-I : : 2 v

. .

5
0 ! I d

$
1'. I 1 .I

* *
.

! J 8 8

I 1 |
J e 5 *l c* ,e,;g- - - - -

s : s : I
- -

-

-| g:
-

e ; : : s I I . :g * .

} I {j g
.* - - - -

g
-

.

lG * ie , e .. e .,; i o : : e a = - .
*

.
$ $ $ I *$[* " " "

J :. : .w a e-
I I J

|
- , 6.

4 $l 7 .! . , ,} f. ,{_ . %.. . ., m_ . . _ .. .. , . ,
..

,[ I I Ei f t' gi .I
2 >

-

I ! ! *
s + -

.is i, j .I .I . i} l
. . i.

r i. it .Is 'I.i. 1- 1 H, Ji.
~

!.!.i-

6 .w
. . . .

A ,
6 . ,, c =z . . . . . .l .: .. . =w .: .z

.

, - - - . - , , - , . .-, ---. - --



1
1

1 55 l
Jl-

.
3 yF r

.: i.

;

s '

fJ c}g *n

/ : *
.1

L 9 ;n

! 5 I
-

3
- = ..

5
5g 1

5
. -

J
B

{ $ ] } } ( i ! ! ! ] 3 3 3 2 I I 2 3 2
'

1

] e
! 5

2
.
5 1 1 1 1 i i r 1 i r 1 r r r r r r -r

. . . . . . . .

b3

i -

I es
L g; - - - - - - - - - - - - - - - - - -

45
,

t .

2 - i3 ,

s-

>

rsi-

1 11 5=>g ;

! si- ~

}
; 5 8.

.)3
e
C

s

~~j =

l i I
.

7 :
= c
= 2

1 5 a, 5
I sdJ

!: i =

!
I.

e
-

'S
e

,
- e a e :. . . . .

= : : : -s . . .
. : .

:; ; - - : : - : : : : -. -

: -
; :- .

.

. .
f ks

} I ! '
-

=! , i s : s !, a : : :
.a

, , -. .
1 -s - - - - -

..
; - e;; ; ; - : ; -.

t-
.

J. i
"

-

te- g

i: .g: 2. . .

1 > st !
1 : 5.

4 1 1
1' a *

;; . g .1 ,2. . . . . . . . . . . . . . . . . .

. ' E |,4 ,

t
E

= . I3{ , : -
0 } 4 1 3 1 0., e . v...w. ; u.;,C . ~.c a s x .s . . . . .=. ,-1..... ~1~...

1 i
;. .t3 .I .

. . . ,. .. -

1 ij 3
1. i l }, I: I I: I 3

-

. . . = - i. . :c [= i= 1
-

3 ,. = .
t .:

-
g. .

T e 1. 2 -
. . .. i. :

. .a
. : : w: .i .: u- 3 :.

3 ., ,. e _
-.: .: . . ,. .

3 , .- =
- - -

: <; .. ... . ..
* .3 . -s . .t . : : -:= . e= . .= .c .c .2 . = .e 5 a- w-



,, _ . . .

| ; .;! ith
i %:e | f, - :.

g y;l t p.g
1

4
.,

* % ig .;.nw ' *-
3- - sw

=

y 6.
[;;W t* *s 44 , ,

J
.it.k.y 5 :gv

:.m ., q.q. *' *A kr
{ W. . s *

'% ' Wy , . ; 5 } j[U g
i

3
*

u. o .w . 2 aw w,
-I

- .nu . s
{> ,g n <

~ N,~ ,

~
.

,

j'm$
2ya

:i f,
*

dhi '"

{ m. g $
*I

eup.
<e4 we fw. ~- : 9:a 1 :s '

?. M5 1 v
T: : *: .AM, .

a.m . , ,i-
s

s ,.4 y%w.,;) ,
-

x.

..- . s ; E 5 5 5 24 ; J
.:.gzw

.

*i . *
*

Q3a ,t t, t~
i y 9 y

g a,. mv } l g j /,,4 q .

p q, ,

IluUn :

@f$k.
I } } } } } $ } $: I

}
*

,
- ,

- .*I
:sa. u,d

*
.c .

.

*Re < *
v 2 s :u ,

2 I i T T T
'

*

M D,: }
*

,
E g [

$ :b
'

.@n;n,
-

,

.T r r 1 i s v
!:< .

!jN I T *I

f y&.A
- u-

Ls ** s . . L
G9 I
.. i

1 CG c5
E ?! - - -h;d _ g

'~

I. s. --

E. - - - r - 2.

: .
- e

5 ; . -<a< p-% a e

k I| ~ 2 ; *'~

g,<

, . . .

h.AA( e

S A[ GK
,

i 5 1
-

SMD #
.< 1.- - e

' u,.a I, ^ k,; -

{h wa. , ,
|

h kA f' 4# a

CJ + ...p s 0 4, . ? * EL
<

e, x. +u.:) >{ v. c _.
I E O* |

k'O.,C :A-,. M i'M' 4
u- . 4 e # O
vf 4 ' '. E E Y* -

gi 3
*

j c;
$ wname 4

m% , - , .

p(:t ~ )
. E^|W',;j 5 :

.
<

9 2, c.* 6 :* *
<

. v. > 1vL+ g '$ $ |
. ,

l'''# e y y . ,,

Ij

j
$m~ + $ .f U 3 3 ''5/ $ }

y n
, , , an . . , 1.

n '- - g : ;;

w -

} I '

e *
s 3 7

1 5 i s,
3 I I ! 1 5 i 'l 6
5 : *

s 1 , :

-h
.

S i , e*a
Li |h

*

a I 3{
~*

3
- 1 f - r

*s

E} ~. | | **
- , - _ , .

} t

> - : _ = .
. .

,

f f h
- , .

I $ 5*

-[
' d : - :[ I, , ,

: : : g i 2 =
. v

5 5 5 3
*

[ ,y
59 s

E l $ %

' 1 i !-
e g . S e - = *

s
- g .,

d a :
~ I *

1 : I
e -

;
,I * *= .,

y 1- a v
, n. .

- ,r
-

- . .
*

,{
,-

6? J a

| | 1 *t

f I
g. ,;I lj { -I 5

-
,

,
= 7 . . .

"

I 1 ,li :- i i

: -
s

- '

- !,
.

, . ..
. |

i d ,a ..
2 -

.
.. = = iv

E $h *
; s I s s ! _ .s'= c-o

1 1 : E i
: , > > s ,7. = = .

E- .v * g g b*
o s

' ., 3
2 ] s

I i k}/' I f
,a 7 | - ) 3

-

| ;.> ;I ii {
t,.'. ;= 3w I j t*-]I - .c r; s

: | .3 7- e r . 5 . .; ,

3 );
. j ?. ,

- ; -

-:
. , , , , ,.. .- - . , ,, ,

3 -
.

J -[I
1 i* t I 2 ;f

-

4

2:9 }.y c > j , I : -a

. .JJ { 24 't ; 1;3; ! - +-
2 la 1.5 1 .) _[ _[

*: .s -e
. *; * ,a

-
1t : ~-.c- . ' 2 4I .6 aw ,e ,e . . , , : ] . :. . .f. .2;* 4 - sv

_ _ . . . _ _ . _ - _ - . _ . -



.-- -o a d. 4.- E44- e e R-&+-m -sa4--F usi44L, mix J-4M-E.3-ih e -*5-4 A mtheJ Se W E 44 J--n=- e- kJm'-au.+-. 3 4 A es ham..W+4440-desh4 jam-

I e. 5,
i,

-
1

y

...

f

$

ifj 5
a}r -

<

s a
g

2 y' +.
E na

*.
3

-fI
4

- !,-
=

.

4
(

ts
"

J
> g Wj

r

i< a

i ,1 1 1 1 1 1 1 1 1 2 I i ! I

i j =

I 5*
.

t' ' .- 5
e e e e e e e e e e

-6 i r r r 1 r r r r r r r r
:i

J 6
4 o

: 1
-

4

i I .. '
2t g- . . . . . . . . . . .- . .<

<

.I;

1 L
i i !

8: 3 51 ., 5
2 s*

* c

*
k

I 4

: 1 a 5 '
=*t .

-

{ Eii s=

g
..

.
.

s o
. . G '

'j c
j _ a

| C

i
,.l i sa

>

2
4 . o

&

J $ I ft
d I .:2t - =3

y a =

: . I.
,
;

-
'

i I

e. o . .

:I i i : : I !. E.5 : ! ::;
3, s

- - -
-

4

*
i $
i e g

2 5
'
a r -

i . .
: -

!. - !.
>

gj ci 8 : 2 : : : .

. *
. ea s . . . .

v * v
4

1
-

i
! ] o

s
.l . ,= g - = = = = = . .

1 .
-

,

-
,

k -

1 1 95d

3 r;a - - - - - . . . . . . . ,

- a-;b
>

L '1 tI i ,

i = 1 -a i E
-

.
e *

. k] .} A_E
j

..1
-}.,

. ;,,,,
. ,;

{1
sj s 35 ..t,

3 3 3 ;6 . .. .e 3,
' **';. , , ,3 . , -y ' f !' ',r } ' '37

'

, *i ' j( - , yi,t. 2,... .,

.I . i g

'f ,
O

al 3 j9 s , a . mI f 2 8 1: : '; .: :s s a
E 3

,

h'. :
* * -

.
-

;-*
= s- I a , e se .e s se Je le j.e,.

a c-6
,s -

E 's 5 .

-

i si .- .i .E .5 !? 'E '5~3 = -4 - .' - .
7

:
4

d

- -- , , , - - - - - - , , - - . , - . . , , , , ., , -...m., _ , .- .4-- -- _ - . _ _ __ = - - - .



( s R 7 t;j ;O3 {i ii
-,

} i - - - - - 5% e ':*

- m.e.

h > h. >w'AN.> = = , - - =T
. - ,* V6'5, '

!. ,. s; s
+ e

3v.6, e,n . s ,
[

' W*.. .) r - WF. 4 g e

cm/ -

1- n:n .

s w - . ,,*v. mL ;

%, &?/. '
-

, -
t : : % ! I ja. : -

.> 4*p< 1 E

w pa. n. giri V ,. rgd i

: :,w&p -:e.
s s,., s,. ., uh

.

,.
- . -

e
: z -

-n
he"h.e. 3 -

t=< # g
-

y
w' - -

! O^ 1;dc,.:s t|- : 8 : :
":

3w y s <.
gm: s

m$2 5 a, , ,
45.~'.'( 'r,4

t
o

, , ,-. . . . . n

f. .cw;,,
:t a:W } 2 2 1

* * *
=

.

,o .m/.v:.: es' I
i

.

a&m&
u. - , a

I. i, 5I ] ] } } J V e
.

3 e
7 | I, i

. -a

N.n%3;@2
-

5
*

3 I . :. ;; y y y
t-

t p+ 1
s . . ,

g 1o
, : 1 \.m+W. ;, j. g :, r r r r i

. . . .
*- -

%y w: } -

$ M. e:2 - =
,a

'!'4fi<A t ' g

h.$df t 95 - - -

p E5
u.su en

e pw
3 j ,

..
1 <;t ;,n,, !

. . . . . . .

2; {m

y:+ct t,<
,

vufv Tt -
m bsc +e e. I

4,, >.,tn !.
m.../,r . =. -

. n
hxy > ;>yx .,

-ce.
::a<f,f - - ogen I wa i. .

ksii ! 5

$e 1 iI 6t? F h

4.x 4
-||,

-
%g I = .:r.sg, o, j.

. ve: s
o ,.<-

, .
:, e<x . =m -

dR!ad 1 ; 'fE|| I
~ j g5 nm yer o - vge 2

-

..gc ;
,

% .< g [ _aj } jk 3y|z,:> ' ", 4
.

- ean .

f 5 5 3 7m j
v&A .

. :; a

; J 5o a ; 1 o :
W4 p' I [ $ $

* ' ' "

{-

i : -

a ~

1

-

ai
.

?s

3 : s ,
2 i E 1 >' 9.I

.
s :

- I - = :

,1 s 3 i :-
.

-

3, z.
.

1 1 cI
- s

g8 g .
2 ; 1 1

$-
-

b -
z u

I
-

1 5 .'
:

: :: .-:
' 5i . r 1 ; a e i

I i i !. -
=

- * -. , eo
[ I: : :v -

,. ,. >c. .L e
e .

c, ,I + 1 6

-
-

1, : :: ; _. ; o1

1 : ::
_ 1 1

; - 3_ .-
- :

-
-

,

5 3_, : -
: e o*

1

-

e ; -
e 1 -

, ef 4 .
,
..

> l2 *|. j[ [ I '

[
e .,

1 } .I
r :

[1 -

::
. - . ... - -

g 3 : i : .
1-:

-

;
.

;
=. -

. :, -
,

I.
; - ;i :-

:
I. 14 :

.T T F FI g sg c.v : : { 4 - -2

- 2' ,l ~ ; c.i : : : 1 - - - -

=y e a a6
: 1 ~3
b

(
.

}
- ,L 1 e

. i. 3
-

- Ifm
- , '

I 1 u o.}.
I F 1 4 h5h g 3# wI y

f
g .{ 1i 5 [ I I j I *}-- e. . . g - . j ,,. I 7 I ! *

e. + , . e} i g s . ~
I -

w ,.
* *

. 2
3 EI ,S J .g a 2

O I
.

: * .
*

T I.
g

33 .
i t* i i , r

-
-

.I n (- -5 - * .y E
- -t

g =1B l- E e 1 E5 e; i t-;% 'O*
- w

s . s i
- .f :: 3

6 aw .c ,t * - .
; . 3

- v gE ed si-..: .2,2 m- w ,v

_ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



I s;

1.g
;; . . . . . . . . . . . . . .

.:

,
. .

:
.

i j : <$
.!

-

: I : : :
- 8 :- - . * : : :

; )
. y : . . . . .., 3 .

: n
--4 I I

i 5
-

3 . -,

[
.

< . 5

- !.
* = == ! e : : : : :

-1 - - . -
: a- - - : :p g
-. . .

4 -

2 .l
J

f $ ) } } } } } } } } } } } } }
.

I
} ! 6.
i 3

.r .r i r r r .r r .r .r r r .r r
.

j . . . . . .

I

ti e

1
-

5El y; . . . . . . . . . .

I .3

1
i

'

.

.

1s
a s-

t *

-t 2
s1-

1 si 5
' -t

X si- s-
.

$a c
co

~.)2
* e

c_.
s

?
J 5

e a

E ,i 5

I :

$. ! | .{ .

'
- c

1 5
I .:2 -

i =1*

Y.

5.

:

|." -

: :
s . -

! s . - : : : . .

.s.: 3
- - :: . . . . . .

, . . .
b
>

:,
a,

5 1

'1 = 5
8 gj E : ; - I Es : : :-
1 . . . . . . . .-. :

|
.

. .
. .

.,

.t
-

E

.

3, c-

t. . s ,r
I
'

.. . . . . . . . .

i l F 5: |

11
: ;

4 1 |

|

'. '}
o s- .s

,1 3 :e
. . . . . . . . . . . .

. a

'I
J

I y/ ,

i f{ 3 e' . ,

's-. / *s C
.i ~s -

.i
,isc i

i. -
,

;
. 2

.2 1. 1
-}

, .5 i : s. , ., ,. , .
3 7 . .; j 3 ., . , g .g [ -p 3.. g. 3 . 3 ., w , .3, .,7 . . , . ,

k ,:.
.;. ,

- . 4,..
,

|I 3: I : -1 t- 4 1: i s 1: (: i: .: g: L .:, 2: * - -

15 Ji : 2.! 3 as } us Ji !! !! 15 35 15
= $ 5 z-- 5 3 JE 35) 3

5- . .: - = . 1: . . . . .: . = .2 2 , .:



ea -- - m -,e A; a4- --.-u.--
'

Aa- 4-4 __ag+,;_.. -.Aw-lea.L.m-.w,Lha.g.A . .4 4-m-1 m'. _&...Ji_-. _a.o - . < m-,

g

1' . J :
.,M

I
'

:

s J 76 5i i i
N,c( l *ii. i

' t- gj i;aW ~

ifA " !,

- -

Dc%s J, a i,,

pv%.fy ) - -
$ a y

! ) hY I 2
'

> .

! 5
*

4k 1

#(e
3s # ! 6

-

'

en&
I 3-

= =
9 :. -

' . , w-
.

y "y - r

,? 'u - ar. , . g-

,

.'},
. g .h -

> g W
~s

_

2g
,,.hkt 3.i . $ e 3

.:

$$fj* v s i :,3 * !

i ;> > -.
e .

I
5 I I } } } $ g } | 5,

1,i
-

s > >i

- : 1e > -

w - - e. } 3 8 rl if <
, , -

. *

$1A 1 * ?

% N j 5:g ? ? ? ? ? I 5 # g I.

j *
#t j w:
1

, .,
.

,

1
-

1 -p
i

gie-
.

g ,, - -

:= . ,> es ; - - ; - s
- * a,, r

- - --

.m g; - -- -

\

Th)% .! [ Ie ,j 1

384 a. .51 '

&y'3 ,
t

S ?E%df' $
- \

1

!
-

: :: 6,t 1 z 5

;
,,e 1.,. .* s

.- d *e t '' -

$k h$g I. =! c
> a

- - j <j g =

sM. j .
. e,,

jy

w) < IE
-4

~

h i hw: sh 2 c_

MM
m O :

Qi {p k-
-

j 5 ! ! br,- 3
I

*
*

wm*c. : : : as
g 3c on y 5

$

{ ? 3{
5 i : : j: ; i U !:

} ! 5 2 ! =!"-

1 : 3 s-.
! 7 El gs .8 ! l

|*1 I. .i

a s ie

I E

g
1 z;-y <

- .
e; :: ,e 3

=
{ 3=

1, 3 .
1 5 5 5 5 5

: 5 *

3 3 5 k {
* *

,

s a.-

i I I 6
s 3 i t. .I g

. . - - -
j g*

1 - - f
.

f Eh2 * * *
2
1 i

-
,, -

! I {-.

] f i i ! *

2 2 s *

j} } 2 o,
J t ! 6 g .s''

- . - - -
8 I*'

I ! :i - : -
- -

. , , 11 :" s'. .

j .

:. : pi a
:

$
g- ,

1 E E E }} .$7
v d

4 : : : e - -, .

i I ,1 ft.

; 2 'J
c

- b ! 7 E
' $ }

-r
!{

'f
s

0 i l.
.S

'

i ] i '

. .

g
.

-

,1 &*2- }. :t .I . > . . --
.

. , . ,;, s

3.2 k .r - g
, ;. ... :, o - ~. --

! h

. ' ] )' *
. , - - g e r g g :o

3 -u -e > t z-
3f .E f. 8 3e } i f5 5 $ $ $ d.. . . .. . . . . . 1

4 .2
.

, . . .- . .. .

_ - - ... - .-, -. -_-



-. -- - _ . - - . - . . ~ . - ~ . .- - - - . -- .- - - . . .

I S. G.

l. .
' .I'.

i
1

t ]'

s'I
2 5(' ,1 !

*
9s

- E a

! 5
"

.

: 2 2
= .:

& .3
*
.

3 l.
..

i 3
J J

i { $ ] 1 1 1 I i ! ! ! ! ! I I 1
. .
! I

) e-

I 6: .

3i .

} 5 1 1 ? I i 1 i ? Y i ? ? ? ?
!;

.- a .

{
. .

I
jit
,1

. . . . . . . . . . .. . .

,
.

.
.,

; t ,.
8 J 55

- *

, n .a e~.

I; 1

i 1 .Iz 5==
t 5

X si: - ~

] ; 5 &
'

. n
c.

3-

} =
.

!! t "

i : -

.

y :r i 3 at
1 5 RI 6I' i1 2 d

; : i 55

!! I '

i

i
*;
e

J-. !
=

. . e E, : . . . . s ,, : : : : : : : :
. .

: .a :i, s . . -
, , = .

[ .

k L E
'

i 8l a *

1 1
-&

1

I E! 5 O i $ i E i i 8
i ! f

'

j
|

~

g-

3
..

. . .

4

4 0

g ah . . . . . . .

i il F it
' il i
: 3- .e,e

,; ;g, . . . . . . . . . . . . . .

; . ' a.
J

'

4 !!
[ 1 *

i ,i1 ,e ; i
i

- = , , ,

1a si i s 1 , . . . .
5 a

- +;
as,s- & y, * y;o J[i- ! y= '{ '

i , - 3 - -,

-f ~g h f, . p
i

.o s - ~. . - 1, f9. - 3 .g4 y ou ? % - ' '.'

J r e I ja p t- pgj.
g r 1 .: e

.!3 1 g:5 3 5 .! !! .: 15 .as 5

.: :.

1.,
< . . . -

o e a i. ! 5 5 5 52
E !! :3s .

. .s s .= . s= . .= .= .2 .= . : <s = is, ..

a

., , ,, - . . . - . -



_ .

I, N?sN
1 t *i

#m 5: 3,

1 =e dw 1 .:<

' s uw -

5 M' c
?%#<*- g

1a.m,* us . .e J } 'I
. z.

|
- %ep%n- 5 1 rw i I

h I i f
'1 '

.

p -

> - .ted ;yd r : a .eu y
!

-5w -

. #i 9 1%,w,Y - .._

. w . u
5 ;i

.". 4 5 k'.JX I -* *:
g, m,.

1 :5j ! !
F*7$e

-
''

1 l4A y

d(R@gf
- 5 QN Ds s s~ ~

5 5 5 ;;ish- f $ ] ] ]re -

I' *Q- n
1 1 1 1 I I Q { i 5 l

<
e

5.
i } s r s .

-! -! } } }I P P.
= it4 1

1 6 9 ; l-
#${ j f3 Y Y i i i 1 5j j 7 j# *

,

A I.s, U,
- *

L%
}

' 9'p(p;W ej} l c:
,

u- '. . .

[j f$$i! es . - - ! ! I I!. . .

gr 9.1 {aa.m-- - -

+n t'<
c

h ' 1gg- s~

N3
.i a ;. I.

j ~

. e
:

2 -

Mn <
1 :{.

.
e s <

5e :aI ;:,

t. a,e: 1 . e,
~.eUh, i 3'

5 e ,.

r = =-

- 7:k
~

5 ' c)

ggd -1w ~ ec

i ,e
'

{$1%,

4.>. w.

a >
r m

Al.$n
.~e . *

' g';
w .. . . . m .gg a 5 5 y ye y lo
,3.ae et. - I ! =

> > >
--

;
. i

7 :
.l s !!J

.

'3 .s 1
.- f - -l 5E

I. .s
5 ! :!, ! 3 -

.i1
- s. I1 .

a| 1'

-

5
*

5 -
a .

I. '. !. 5

o

I 5

l - .

1 ,I si e
- r: t 3 :

s.

s.

i l s s s I ! 5
- '

1i i ! i- *
6 :

4 L =
1 8 1*
1 ! 6

$,' ! I= . .

,i : s s. .s :

1
- !.e gg i sv : : :.. - . ..

5
-,

.i. [ 1 1 *
.

2 J & a

I t I j }I! } 3

.o.jj
[1

- - -. ,

1 1 1 : .
- - 1 ,

.- <.

Ei : : : : I ! t :1 i .

i j i 1

I i ! ! ! 8

: 4 : : : ! 13 e7e -

1 ;c - - -

9 I 3.1 s:
; 2 >

f $ }I
;

i

'I i 1
3 i j i ?!

I ilI F

d
. 1- .!

I s L
'

j. . r. ...!.... d 4 .L 3- . 5 4 .i . - _;.3 e _. . .
-

2 q, , ,
.

e 2 i -1 4: J. 5: ;3
.Jo }

. ,
.f

.
.ig 1. , I J .I .I . .s 1

. .

E3 .i : .; .i 1,1 J:: ,it.# L e; *:
: ., . . .1

<
. .w . .. .s .1s . . . . .= .. . ,. .=

1

.

__ _ , ., ,,- - -- - _ - - - - - - - - -



- . -. -. -- .- .- . . . . - .- . ..- = - - . ...- - . - ..-

M

i
i .e ;.

]., -r y
.

-

...

;

i 1
J j 5 sf

; , . - * g -1
\-)' - 9

.:4

-- t .

t l I
"

!1
3.

E s:
- c
i

-

$. i!
4 .

3 .. . o
'

2
1 2

i { ,f 3 I 1 i i 1 2 3 I I I I I I i
,

;
1

J, 1 5
=;

4

: i i,

: } ! 1 i ? i i 1 1 1 i i i i i i ?
; a !
4 o
, .

i
'

1

; I si, g, . . . . . . . . . . . . . . .

.5
4 1

i.
2 1s-

a s-

.
W U
: e.a

1 3 6
'

: > -

1 .:.

{ =1 s
- =

.

-

g o4 . ew o
. e
5 , a
1

4 g Ii su .
. I g s
t.

.

.., .4 as .,
; . = x

3 gE
1 ! .

d I .:1 J
; i *!*

I.
gi s

4 e

: y .

; "

| I 5 i : * | ! !! I i ! 5 $ : 8*
s ,

: 1 : -

1 L :
*

,a a,

a 6i } r -t
1 * - . .

== ;
i 1 -1 - . .

g s : : a 5 :, e- -

; ;. . , , . .
,. | 14

i e
.
I

t !
] j o.

. y ,r .

[l :. Et
r . . . . . . .

.

>
i'

it :
14 1

: 1" ai-

j, .g; . . . . . . . . . . . . . . .
,, s.

J L
#

1

I [ 1[H j 1;3 1
e

_1. i 1 -.
-

,v. ,
=

- =; ] ,

.. || 1 a 5 s. . . . . - c, a. .y,
, ( -. ,

i.
y. { .

i,
.

s, -

2 ,.,,,.f. . . . , , ..c_ , ,j ..
, , , o.f ,;

-
4 < , , .

J 5. ,I . g
1 .:

a

E 5 5 53 3! $ $., }g
7 8 3 '* - .. - c .3 3

,,

|=
-

1 -s .; . ts , .5 . ;* };; l-
.: , :, .:. . ., s =

- .s .g. -

!; "E :s !;=
l e, !! e !5 5 , ir a ;i :s

, .

E km e e : 1*
.; .s t ;. . , .

_ . , . . -



-- -- . .. . . - - - _ - - . - - _-. - . . . _ - _ _ -_

!

,

j FOR AGENCY USE ONLY
i APPLICATION NUMBER !

. .
MO-

I DATE RECEIVED:
i

!,

j FORM D APPtlCATION FOR DISCHARGE PERMIT - PRIMARY INDUSTRIES
i
l DO NOT ATTEMPT TO COMPLFTE THIS FORM BEFORE READING THE ACCOMPANYlNG INSTRUCTIONS

l,

4 MISSOURI DEPARTMENT OF NATURAL RESOURCES DIVISION OF ENVIRONMENTAL QUALITY
j P. O. Box 176
i Jefferson City, Missouri 65102
i
!

!

! 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

This form is to be filled out in addition to Forms A & C " Application for Discharge Permit" for the Primary
'

Industries listed below:

INDUSTRY CATEGORYj

Adhesives and sealants Ore mining ,

I
i - Aluminum forming Organic chemicals manufacturing

Auto and other laundries Paint and ink formulation;

I Battery manufacturing Pesticides
Coal mining Petroleum refining

,

i Coil coating Pharmaceutical preparations
Copper forming Photographic equipment and supplies
Electric and electronic compounds Plastic & synthetic materials manufacturing i;

; Electroplating Plastic processing
'

i Explosives manufacturing Porcelain enameling
} Foundries Printing and publishing
i Gum and wood chemicals Pump and paperboard mills
j Inorganic chemicals manufacturing Rubber processing

Iron and steel manufacturing Soap and detergant manufacturing

] Leather tanning and finishing Steam electric power plants
! Mechanical products manufacturing Textile mills
| Nonferrous metals manufacturing Timber products processing
!

]

] FOOTNOTES FOR 1.30:
i

{ These parameters have been deleted from GC/MS volatile fraction (40 CFR, Appendix D)*

| " This parameter is 1,3 Dichloropropylene per 40 CFR 122, Appendix D
|

|
1
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The following substances are used in our laboratories and might be present in trace quantities in our discharges; Antimony,
dmium, Chromium, Copper, Lead, Mercury, Nickel, Phenols, Selenium, and Silver.

The following solvents are used on the plant site but are not believed present in our discharges: Trichloroethane,
Trichloroethene, Tetrachloroethene, Toluene, Methylene Chloride, Xylene, Acetone, and Methyl eth,l ketone.

The following metals are produced as a by-product of the fission and/or activation process and trace quantities may be present
as radioisotopes in Outfall 001: Antimony, Chromium, Nickel, Silver, and Zinc.

Are youe opevaasong sucfi thal your saw maleveals, peocessen, of psoducts Can seasonably be especed to very no th41 you dnchargr5 of pollutanis may dusmg the rient 5 years enceed swo times the mamemum$.
values eeponed an seem t.30f
a vis acompte e c 6ew a No <no io sui.oa a mi

14|| ovet Ihe nest 5 vears, to the tmi
C. If you antwe'ed Yll to hem 3, esplam below and descisbe en desdel lhe 60uscet and empeded Leweet of hsch pollutants wheth you anescapate wili be dnchaeged Ivom each 0u:

of your abshly 31 lhe teme, contatue on addehondl theres d you need mose gere

Waste streams can be expected to exhibit variability 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
basis to exceed two times the maximum values reported in item 1.30,

5
^ '

| , Q og@3 os co~f aAci A=Atysis i~ronMAlloN

%%e.e enV of lhe anaf se+ ecponed en 130 performed toy a corusaci laboessory or conswising forentt

W YI.$ (1861 the name, edskell, and defephone number of And dodir,ed by, each Such IADordfory or fann belows

o no t,o = 4 m,

A. NAME S. ADDRt5s C. TitEPHONI o. PottVI ANfs ANAtV2tD

Maxim Technologies, Inc. 1908 innerbelt Business Center Dr. 314/426-0880 See Attachment E, NPDES Sampling

St. Louis, MO 63114-5700 & Analysis

| y@*$jM % % %$ $ $ $ $ $ Dig @Qp M y9% g pg]4 es crimicArio~

o cers under penairy or low v>a u hm pmans::y e,am n s ans ,a uana.or w,d> v., ns-a.o., .ubra ned ,n v,.. dops.<>.on and au an><hmeno and sha<. sa,ed on mv ,nouay or sho,e d.wdunu ,mmed,s.eo,
respOnsub4 0 r ob(hnner\g the enforrnenon, i tetoewe that y>e entormauon es | rue &cCutete, and Comp.ett I am awbre | hat |here art horminChest pendelses for subrno!\rng (dhe nntormstrors, sncludst'g the ptnsebeluty of fene0.

and amprosonetnt,
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ATTACHMENT A
Description of Outfalls

001 - Radwaste Treatment System

This system serves to collect, process, store, recycle, and dispose of liquid radioactive 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 ret overing the boric acid for
reuse in the plant. Boric acid is used as a neutron absorber in the primary loop.

The Liquid 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 equipment 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 radioactively
contaminated protective ger' and clothing and personnel decontamination shower wastewarr
These wastes are then transferred to the liquid Radwaste system for treatment.

The Secondary Liquid Waste system is used to process condensate demineralizer regeneration
wastes and potentially radioactive liquid waste collected from the turbine building. The condensate
demineralizer regeneration waste is divided into two wastestreams: High TDS waste from the acid
and caustic rinses used when chemically regenerating spent resin, and low TDS waste which results
from the initial backflushing of unregenerated resin and the final rinsing of the regenerated resin to
rernove acid and caustic.

Steam Generator Blowdown is normally recycled tc the main condenser for reuse in the secondary
cycle. Provisions also exist to discharge the treated blowdown via 001 although this has not been
done in the last ten years.

11 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.

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 requiring treatment or storage, etc. |

5. The need, feasibility, and economics of the recycle versus discharge options.
1

A1
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- O The following wastewater treatment systems are used as required 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 with NPDES permit limitations: ,

Evaporation and/or Mixing and/or Filtration and/or Carbon Adsorption and/or ton 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 that radioactive discharge
criteria are met.

!

!002 - Coolino Tower Blowdown

A cooling tower is utilized to dissipate excess heat to the atmosphere from the Circulating and
Service Water Systems. Outf all 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. !

i

003 - 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 is removed from the river water is drawn from the
bottom of the clarifiers as sludge. This sludge is routed to a sedimentation lagoon for solids ,

'

removal. The oil separator discharge is also routed to this sedimentation lagoon. Note that this
discharge includes effluent from an oil recovery well used to remediate a historic on-site release.
We are currently routing Demineralizer System Wastes, Outfall 004 in our current permit, to this
outf all. This waste stream consists of wastes generated from resin regeneration and miscellaneous
wastes from floor drainage and wet well overflows. We have requested that Outfall 004 be
eliminated. The supernatant from this sedimentation lagoon is designated as Outfall 003. Outf all
003 is normally recycled by routing it back to the head of the water treatment plant. Filter i

backwash from the sand and carbon filters are also a component of this outfall.

004 - Demineralizer System Wastes |

We have requested that this outfall be eliminated.

007 - Sanitary Treatment Plant (STP)

|
Outfall 007 is defined as the sanitary wastewater treatment system discharge. The existing system !

consists of two 25,000 gallon aerated surge tanks, two 20,000 gallon per day extended aeration I

treatment units and a 7,500 gallon sludge holding tank. The STP sludge is currently trucked to the
city of Fulton, or Columbia, treatment plant for further treatment and disposal, infrequently, STP
sludge is found to contain very low levels of radionuclides. This waste is processed in accordance
with Nuclear Regulatory Commission requirements.

The flow from the STP is routed to the treatment wetland for further treatment prior to discharge.
We have requested that the monitoring point for this outfall be changed to the discharge from the
wetland.

A-2
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O
During the five year term of the reissued permit, we plan to submit a request for a construction
permit to replace our current extended aeratiori STP with a lagoon system. We believe that the
quality of the waste water discharge from Outf all 007 will act change significantly with the lagoon
system since the final effluent will have been polished with the evolved wetland prior to discharge j

lto waters of the state.

009 - Intake Heater Blowdown

The river intake structure contains two recirculating electric heaters which are used to prevent ice |
I

formation on the intake bar screens during the winter months. Outfall 009 consists of discharges
from the infrequent blowdown or drainage of these boilers. We have not discharged from this
outfallin the past ten years. The boilers are currently kept in a dry lay up condition.

016 - Coolinn Tower Bvoass

This Outfall consists of clarified river water and waste water that has been recycleo through the
water treatment plant. It is used to moderate flow through the water treatment plant and to provide
carrier water in the discharge line when discharging from Outf all 091.

,

317 - Ultimate Heat Sink

The Ultimate Heat Sink is a cooling pond that can provide cooling water to various plant systems

j during other than normal conditions. Outfall 017 is the overflow from the Ultimate Heat Sink to
./ local runoff, it is a no discharge outfall.

A-3
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s ATTACHMENT B
Return of River Water

.

Intake Struchere Stillino Basin - The stilling basin at the intake structure predominantly1.
receives water from the excess flow of intake pumps and returns this flow to the river.
Other minor cnntributions include the intake sump discharge and an alluvial well used as I

lube water. As this flow is not contaminated with process waste, we believe it constitutes
a return of river water back to the river.

Raw Water Bvoass - This line diverts untreated water from the head of the water treatment2.
|plant to the plant discharge line. It is used to release excess water that is pumped from the
|river. The flow through this line can vary from 0 to 10,000 gallons per minute based on

operating requirements. Since this line returns untreated river water back to the river, it is a |
|

return of river water. |

Intake Line Drainaae - The intake line at Callaway is a 48" line that carries Missouri River3.
water from the intake structure to the plant which is about 5 miles away. Infrequently, it is
necessary to drain this line. Usually, this only occurs about two or three times a year. The
line is drained by opening the free discharge valve and/or the discharge valves for the intake
pumps. This allows the water in the line to flow back to the river through the free discharge
valve and the de-energized intake pumps. The drainige rate is about the same as the intake
rate when the pumps are operating, so it should not pick up any additional solids that may

* have settled out. Therefore, we believe that this intake line drain back flow is a return of
river water to the river.

Downstream River Samoler - Approximately 1 % miles downstream of the intake structure is4
an automatic river sampler. The sampler pumps from 1 to 2.5 GPM continuously from the
river and returns it to the river. No pollutants are added to this flow so it is our position that
this discharge flow is a return of river water.

|
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ATTACHMENT C
Description of Intermittent Flows

.

Four out of the seven conventional outfalls defined in this application can be considered to include
intermittent discharges since they process and/or release wastewater intermittently. Each is
described below.

ROUTINE RELEASES:

001 - Radwaste Treatment - All of the subsystems described in Attachment A, except steam
generator blowdown, process or release discrete batches of wastewater. The frequency and
magnitude of each is variable. The flows from the subsystems accumulate in the Discharge Monitor
Tanks (DMTs). The discharge flow rate from the DMTs is relatively constant for each batch. The
current system typically produces discharge flows of approximately 250 gpm. Approximately one
tank is discharged per day.

During recovery from major plant outages and other unusual transient conditions, it may be
necessary to discharge steam generator blowdown. The discharge flow rate varies up to 360 gpm,
resulting in a maximum daily c ischarge flow c1 up to 518,400 gallons. Past operation has shown
that discharge of steam generator blowdown occurs very infrequently. Since this discharge is used
very' infrequently, the steam generator blowdown flow was no't included in the maximum flows
shown in Form C, Item 2.40. The following data represents the typical steam generator blowdown) demineralizer effluent quality:

Form C, Table A Parameters

TSS < 0.1 mg/l
Ammonia 0.9 ug/l
Flo w 0.24 MGD
Temperature 120 F
pH 6.08

Form C, Table B Parameters

Sulfate 0.003 mg/l
Iron < 0.1 mg/l

,

)
Form D. Table 1.30 Believed Present Metals

Chromium <0.002 mg/l
Nickel < 0.2 mg/l i

Titanium < 0.1 mg/l i
1
1

NOTE: Data is from a grab sample taken on August 4,1995 for all parameters except ammonia and
pH which were sampled on September 8,1995.

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

009 Intake Heater Blowdown Discharges 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 ga!!ons). Anticipated annual drainage is approximately 6,000 gallons.

016 - Coolina Tower Bypass - Discharges occur as needed to control Water Treatment Plant flow,
*

and to provide additional water to the discharge line during Outf all 001 discharges. This outfallis
used approximately 6 times per week. !

!

DISCHARGES DURING PLANT OUTAGES:

It is necessary to drain many systems during plant outages for inspections and maintenance. In i

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-radioactive systems in the Auxiliary Building have been drained in the past to floor |

g drains in the Auxiliary Building to allow for inspection and maintenance. The floor drains from the i

./ Auxiliary Building are normally routed to the Radweste System for processing and treatment. Since '

it is not necessary to process these non-radioactive liquid wastes through the Radwaste System, at
times we divert non-radioactive Auxiliary Building equipment drainage to the Oily Waste Processing
System for treatment prior to being recycled or discharged from Outf all 003. Recycling of this
water also results in trace amounts of chemicals in Outfalls 002, 003, and 016. Attachment D,
Chemical Usage, Table 1, lists these chemicals,

e

|

.|
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ATTACHMENT D
Chemical Usaae

i

The various chemical compounds that may occur in the dischcrges from Callaway Plant during !

normal operation fallinto three usage categories.

Bulk Usaae

This group of compounds describes chemicals which are added directly to specific water systems
,

for treatment at some regular rate or interval. Table 1 lists these chemicals along with their ;

predominant function and potential discharge points. !

Laboratorv Reacents

!This category consists of a group of compounds stored and used in the plants four on-site
laboratories. The predominant characteristic of this group is the relatively low usage which would
result in negligible levels in the effluent. Laboratory reagents may be discharged through the
radweste treatment Outfall 001, and sanitary wastewater in Outfall 007. At the request of the

,

Department, Union Electric will provide an inventory of these chemical compounds. ;

i

Other Chemical Compounds
~

This grouping includes other chemical compounds which may be discharged and are not included in
the previous lists. General housekeeping and maintenance chemicals, and erosion / corrosion
products or byproducts from the Plant's infrastructure or fuel materials, are not individually
assessed. However, the Form C and D analytical data should reflect any contributions from routine
use of these compounds. Note that 12% sodium hypochlorite identified in Table 1 is also used to
clean the intake well periodically. At times, we use 20% hydrochloric acid to clean scale in the
well. Less than 1,000 gallons of 12% sodium hypochlorite or 20% hydrochloric acid are used
annually for intake well cleaning. !

,
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TABLE 1

O BULK CHEMICAL USAGE - CALLAWAY

1. Ammoni> m hydroxide (Reboiler/ Aux. boiler) used for pH control in recirculating water systems; Outf alls 001 and
003.

2, Boric acid - used as a neutron absorber to provide reactivity control and corrosion inhibitor: Outf all 001.

3. Dispersants Icrgmic sulfonated copolymers) used to reduce solids deposition in process tanks and plant water
systems; Outfalls 001,002, and 003.

4. Ethylene Glycol - used as freeze protection in recirculating water systems; Outf alls 001,003, and 007.

5. Hydrazine used for dissolved oxygen control in recirculating water systems Outf alls 001 and 003.

6. Hydrogen Peroxide - used as a chemical shock and biocide treatment in water systems; Outf all 001 and 003.

7. Lithium hydroxide - used for pH control in the primary loop; Outfall 001.

8. Nitrite / borate products fsolutions) - used as corrosion inhibitors in recirculating water systems; Outf alls 001 and 003.

9. ' Coagulants - proprietary organic polymers are used as coagulants in the water treatment plant; Outfalls 001,002,
and 003.

10. Sodium hydroxide - used for regenerating demineralizer resins and for pH control in various plant and wastewater
systems; Outfalls 001,003, and 009.

11. Sodium hypochlorite - used as a biocide in the circulating, service, water treatment, ultimate heat sink, clarifiers, and
potable water systems; Outfalls 001,002,003, and 016.

12. Sodium molybdate - used as a corrosion inhibitor in closed water systems; Outf alls 001 and 003.
|

~)
'

13. Sodium sulfite - used as an oxygen scavenger and for conductivity control in the intake structure heaters; Outf all
009,

14. Sodium tolytriarole - used as a copper corrosion inhibitor: Outfalls 001, 002, and 003.

15. Sulfuric acid - used for regenerating demineralizer resins and for pH control in various water and wastewater
systems: Outf alls 001,002,003, and 009,

16. Monoethanolamine - used as a pH control in closed water systems; Outf alls 001 and 003.

17. Sodium bromide used in conjunction with sodium hypochlorite as a biocide in water systems: Outf alls 001,002,
and 003.

18. Titanium dioxide used to inhibit corrosion in steam generators; Outf alls 001 and 003.

19. (1 Hydroxyethylidene) diphosphonic acid. Potassium hydroxide (HEDP) used to inhibit calcium carbonate scale
formation in water systems and the ultimate heat sink; Outf alls 001, 002. and 003. |

20. Dimethylamide (DMAD) used as a biopenetrant to improve the efficiency of biocides in controlling bacteria that
exist under deposits in piping systems; Outf alls 001,002, and 003.

21. Phosphoric Acid - used as a corrosion inhibitor for mild steel in resculating water systems; Outf alls 001,002,and
003.

22. Gluteraldhyde - used as a biocide in low flow areas of plant water systems; Outf alls 001,002, and 003.

23. Diethylhydroxylamine (DEHA) - oxygen scavenger and pH control used in service water systerr for control of
microbiological induced corrosion; Outfalls 001,002, and 003.

24 Proprietary Methylene Bis based biocide - used in plant water systems: Outf alls 001,002, and 003.

25. Proprietary Quatenary ammonium compound used as a biostat in plant water systems: Outf alls 001,002 and 003.

D-2
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ATTACHMENT E
NPDES Samplino and Analysis

The chemical analysis of the various wastestreams reported 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 in 1995.

The reapplication sampling effort was conducted by plant personnel. Power generation at the plant
averaged in excess of 90% of capacity during the main 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, analyses were performed by the plant laboratories, Union Electric's
Corporate Laboratory Service function, and two commercial laboratories: Maxim Technologies and
Teledyne. All analyses were conducted in accordance with Standard Methods and/or EPA
methodology. Specific test methods or additional details on other aspects of the sampling or
analysis program is available upon request.

Outf all 001

As previously defined, routine discharges from this outfall are from one of five sources - the Boron
Recycle System, the Liquid Radwaste System, Laundry and Hot Shower system, Secondary Liquid

' Waste system, and (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 obtained.
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. Each sampling event consisted of a single
grab sample, taken from either one of two well mixed Discharge Monitor Tanks (under recirculating
conditions) prior to its batch release. Other than the exceptions listed below, all of the data shown
in Forms C and D is from a sample taken from Discharge Monitor Tank B on February 9,1995. The
values shown in the following Maximum Daily Value columns reflect the corresponding analytical
data and total masses calculated from this data.

Form C, Table I, item 3.0C*

- A, Heading 2a; and
- 8, Heading 3a; and

Form D, item 1.30, Heading 3a*

Data under * Maximum 30 Day" and "Long Term Average" values are based on DMR data from
April,1994 through March,1995, inclusive.

E-1
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Another sample was taken on August 17,1995, from a Discharge Monitor Tank in order to analyze
the following parameters which were inadvertently omitted from the original monitoring plan. Data
shown in Form C and D for molybdenum, titanium, phenols, and both the Acid and Base / Neutral
compounds listed in GS/MS Fraction under Form D is from this sample. j

A third sample was taken on September 8,1995, to reanalyze in an attempt to validate the lead and
ammonia data from the original sample (taken on February 9). Both values are used in calculation
of the average shown in Form D. )

Outf at! 002 |

Cooling tower blowdown was sampled over a 24-hour period January 19 and 20,1995. The
discharge was maintained at a constant flow rate. Flow proportional composite and multiple grab

;

samples were taken as appropriate. Other than the exceptions listed below, all of the data shown '

in Forms C and D is from this sampling event.

Data under " Maximum 30 Day" and "Long Term Average" values are based on DMR data from !
April,1994 through March,1995, inclusive. |

.

A single grab sample was taken on August 17,1995, ia order to analyze for molybdenum, which
was inadvertently omitted from the original monitoring plan.

Outfall 003

Water treatment plant wastes are routed to a sedimentation lagoon before being recycled or

} discharged. Effluent from the Demineralizer System wastes, the old outfall 004 is now part of
Outfall 003. A 24-hour flow composite and multiple grab samples were taken from this waste

)
water flow on August 15 and 16,1995 while it was being recycled. Although we were not '

discharging at the time, the water quality at the sample point would be the same as the quality of
the waste water if we had been discharging. Other than the exceptions listed below, all of the data
shown in Forms C and D is from this sampling event.

No data were reported under " Maximum 30 Day" and "Long Term Average" values for this outfall I

since this outfallis normally recycled and thus there is not any historical monitoring data from the
,

DMR's to report.
|

|

A single grab sample was taken on September 9,1995 from the water treatment plant supernatant I

; return sump. This is a well mixed, accessible location which would be representative of the outfall i

i effluent, if it was being discharged, although this wastestream was being recycled at the time of
sampling. The sample was taken in an attempt to validate the lead data from the original sample
(taken on August 15). Both values are used in calculation of the average shown in Form D.,

I
5
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Outf all 007 <

!

The Sanitary Treatment Plant was operated at a constant rate during the sampling period. Flow
proportional composite and grab samples were taken during a 24 hour period on February 9,1995.

Data under " Maximum 30 Day" and "Long Term Average" values are reported based on discharge
monitor reports from April 1994 through March 1995, inclusive. Other than the exceptions listed
below, all of the data shown in Forms C and D is from this sampling event.

A single grab sample was taken on August 17,1995 in order to analyze for gross alpha and beta.
These analyses were not run correctly on the original sample.

Outf all 009 |

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

Since no sample was possible, we have not reported any data. If data is needed, we can take a
sample when we start discharging from the electric boilers.

Outf all 016

)' Cooling tower bypass was sampled over a 24-hnur period on January 19 and 20,1995. The
discharge was maintained at a constant flow rate. Flow proportional composite and nTuitiple grab
samples were taken as appropriate. Other than the exceptions listed below, all of the data shown
in Forms C and D.is from this sampling event.

Date under " Maximum 30 Day" and "Long Term Average" values are based on discharge monitor
report data from April 1994 through March 1995, inclusive.

A single grab sample was taken on August 17,1995 in order analyze for molybdenum which was
inadvertantly omitted on the original sample.

Missouri River

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. Other than the exceptions listed below, all of the data shown in Forms C and D is
from this sampling event.

I

A single grab sample was taken on August 17,1995 to analyze for molybdenum which was omitted
from the original sample.

E3
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b)
Na General Notes

important notes on mass discharge calculations:
_

Where calculated, mass discharges under the Maximum Daily Value 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 actual maximum
mass discharge value.

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

The following parameters were analyzed by Maxim Technologies, Inc.

COD Tin, Total "Fe Chloroform

Ammonia (as N) Antimony, Total Acrolein Dichlorobromomethane

Total Kjeldahl Nitrogen Arsenic, Total Acrylonitrile 1,1 Dichloroethane

Bromide Beryllium, Total Benzens 1,2 Dichloroethane

Fecal Coliform Mercury, Total Bromoform 1,1 Dichloroethylene

N, Total Organic Silver, Total Carbon Tetrachloride 1,2 Dichloropropane

Sulfide (as S) Thrilium, Total Chlorobenzene 1,3 Dichloropropylene

Surfactants Cyanide Total Chlorodsbromomethane Ethylbenzene

Magnesium, Total Phenols, Total Chloroethane Methylbenzene ,

l

Manganese, Total "Sr/"Sr 2. Chloroethylvinyl Ether Methyl Bromide

Methyl Chloride Methylene 1,1,2,2 Tetrachloroethane Tetrachloroethylene

Toluene Vinyl Chloride 1,2 Trans-Dichloroethylene 1,1,1 Trichloroethane

1.1.2 Trichloroethane Trichloroethylene 2 Chlorophenol 2,4 Dichlorophenol

2.4 Dimethylphenol 4,6 Dinitro-O-Cresol 2,4 Dinitrophenol 2 Nitrophenol

4 Nstrophenot P Chloro M Cresol Pentachlorophenol Phenol

2,4,6 Trichlorophenol

Gross Alpha and Gross Beta for Outfall 007, Sanitary Treatment Plant was performed by*

Teledyne Isotopes Midwest Laboratory.

Titanium analysis for Outfall 001, Radwaste Treatment System was performed by UE's*

Central Laboratory. All other analysis was performed by the Callaway plant's on-site
laboratory,

/N E-4
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ATTACHMENT F
Section 311 and CERCLA Exemptions

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

1

I

CHEMICAL ANTICIPATED REPORTABLE TYPICAL OUTFALLS l
USAGE QUANTITY QUANTITY |

(Avg Ibs/ day) (Ibs/ day) ON SITE 1

(Ibs)
,

Sodium hydroxide 1,160 1,000 173,000 001,003, |

and 009'
,

Sodium hypochlorite 1,880 100 104,850 001,002,
,

003,and

,
016

Sulfuric acid 31,000 1,000 702,920 001,002,
003,and ;

009'

'

Hydrazine 100 1 24,200 001 and
003*

Recycling of Outfall 003 (as described in Attachment A) may also result in*

trace amounts of these chemicals in Outfalls 002 and/or 016.

Union Electric requests exclusion under the NPDES exemptions from Section 311 and Superfund
reporting for these four compounds and all others that are, as reported in this application, present in
continuous or anticipated intermittent discharges (See Attachment D). These and other discharges
for which exclusion are requested are exempt from Section 311 liability by 40 CFR 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 either result from circumstances identified in this
application and be subject to neutralization treatment (see 117,12(c)) or would be conunoous or
anticipated intermittent discharge originating within the operating or treatrnent systems at the plant
(see 117.12(d)). These discharges are, therefore, excluded from Section 311 and Superfund
reporting requirements.

|
|
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ATTACHMENT G
General Comments on Standards Settina

In anticipation of conditions which may be set in this permit renewal, Union Electric requests the i

consideration of the following comments.

1. Mass Limits - On November 19,1982, EPA published new regulation for 40 CFR Part 423,
" Steam Electric Power Generating Point Source Category" (47 FR 52290). Section
423.13(g) specifically allows the permitting authority to express the quantity of pollutants
allowed to be discharged as a concentration limitation instead of a mass-based limitation.
Fixed numerical mass discharge limitations necessarily impose implicit flow restrictions at
the allowable concentration levels. These flow restrictions are too inflexible to cope with {
the flow variability conditions and the electrical reliability imperatives placed on steam
electric power plants. Unlike some industries in which wastestream flow variability is the i

result of a single factor, like production, Callaway Plant has no such single parameter
;

indicative of flow. Further as a utility whose production is dictated by public consumption,
the plant must be capable of attaining and maintaining full power production for as long as
necessary.

Since we feel that the concentration based limits are sufficient and more appropriate for
regulation of power plant discharges, we request that you do not impose any mass
limitations when reissuing this' permit.

<.. ,

J 2. Net Credits - In a situation whereby a limitation might be set on the discharge of a priority
pollutant, Union Electric feels it should reflect an adjustment credit for pollutants in the
intake water, because discharges are returned to the Missouri River. As complete removal
of compounds in this category would not be achieved by the water treatment systems at
the Callaway Power Plant, we hereby request an appropriate net limitation be applied as
necessary. We anticipate no adverse water quality effects from net limitations.

i

l

.
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ATTACHMENT H
Section 316(b) Demonstration Status

The Callaway 316(b) demonstration consists of two parts, an impingement study and an
entrainment study. Part one, the impingement study was started during the spring of 1984 and
was successfully completed fall of 1984. Part two, the entrainment study was completed and
submitted in June,1986. Your letter dated April 15,1987, approved the 316(b) study and agreed
with the conclusions of the study that the impacts from the use of the intake structure at Callaway
are minimal.

There have been no significant modifications or changes in the construction, design, location, or
capacity of the cooling water intake structure. Accordingly, UE hereby incorporates by reference
the results and conclusions of these prior studies and requests renewal of the 316(b) approva) at
Callaway. :

. .
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ATTACHMENT |,

Secondary Llauid Waste (Cuno) Filters

A component of Outfall 001, Radwaste Treatment System, is secondary liquid waste (SLW). The
main portion of the SLW comes from regeneration waste water from the condensate polisher
system. However, during the last several years, we have also routed most of the turbine building
floor drains to this process path. The addition of the floor drains to this waste treatment system
has significantly increased the solids loading on the filters. The increased loading combined with a
small pore size for the filter has caused increased filter plugging.

The SLW filter system consists of a filter housing containing eighty 30-inch long filters. During the
construction permitting process in 1986, we specified a one micron pore size for these filters in
supplementalinformation which we provided to the Department.

Each change out of these filters generates a significant amount of solid waste. The increased
plugging has increased the amount of solid waste generated in the form of used filters as well as

'increased labor and expense, in an effort to reduce the amount of radioactively contaminated solid
waste generated at the plant, we plan to increase the pore size of these filters. We believe a larger
pore size will reduce the frequent change out of these filters without any signficant degradation in
effluent quality'.

.

i

11

. - . - . -



_

NPDES Permit No. MO-0098001

ATTACHMENT Jv
Monitorina Requests

|

As part of the permit reapplication process, we have reviewed past monitoring results and looked
for possibilities to improve the monitoring and still provide the same level of useful data. We also
looked for changes in operations or regulations that would require changes to our permit. In this
attachment, we are proposing monitoring changes to our permit as a result of our review.

1. Changes in Reporting Due to Nuclear Regulatory Commission (NRC) Changes: Some of the
conditions in our permit under Section D, Other Requirements, either reference or are based on
NRC requirements. Due to some changes in the NRC requirements over the period of the last
permit, we are requesting two changes.

a. The frequency of our Radioactive Effluent Release Report has changed from semi-annual to
annual. This requires a revision in Section D, item 4e of our NPDES permit. Specifically,
the wording " Semi-Annual Radioactive Effluent Release Report" should be revised to
" Annual Radioactive Effluent Release Report."

b. 10 CFR 20 has changed and the change affects some of the reporting requirements in our
NPDES permit, it affects Section D, item 4f reporting. This section should be revised to
read: "The Department of Natural Resources of the State of Missouri, and any other state
agency or officer designated in the State's emergency response plan or any other plan to
protect its citizens from radioactive liquid discharge from the Caliaway Plant, shall receive
within one hour of the event, notice of any unplanned or uncontrolled liquid radioactive

g release in accordance with 10 CFR 50.72(a) and notification of reportable events per 10
J CFR 20.2202 and 10 CFR 20.2203 that involve off-site release of liquid radioactive j

material."
,

2. Change in Whole Effluent Toxicity (WET) Testing Frequency: During the period of our last
permit, we have performed WET testing annually on our effluent. Each test has shown that our
discharge is not acutely toxic to any of the test organisms. We believe that continuance of the
annual frequency for performing a WET test is excessive and would not provide useful data. |
We request that the frequency of the WET test requirement be changed to once per permit j

period.

'
3. Change in Monitoring for Outfall 001, Radwaste System:

i

a. Outfall 001 is discharged in batches, usually about 90,000 gallons (one tank) in each batch. 1

We typically discharge one tank per day, but sometimes we discharge two tanks in one 24-
hour period. The flow monitoring for this outfall requires a frequency of measurement of
"when discharge occurs" and a measurement type of "24 hour total" which makes it
confusing to report. We believe that more understandable and useful data could be ;

provided if the frequency of measurement was "each batch" and the sample type was listed
as "each batch total." We request that this change in flow monitoring be made in our new
permit.

<

b. Outfall'001 currently requires that oil and grease be monitored in each batch. Over the
period of our current permit, we have not had any non-compliance on this parameter for this

,

outfall. Each batch is monitored with the approved solvent extraction-gravimetric method.

1J-1
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O
Dased on the results of past monitoring, we think that monitoring each batch with an
approved method is not necessary.

We request that the monitoring frequency for oil and grease on Outf all 001 be changed from
once each batch to once per quarter. For this once per quarter sample, we will use the
approved freon extraction-gravimetric method. We will still spot check each batch for oil
and grease using an oilin water analyzer such as the Horiba OCMA-220. This analyzer is
used by various industries to do spot checks for oil and grease in various waters. The
method uses solvent extraction followed by analysis using an infrared spectrophotometer.
This method is quite accurate and even more accurate for light hydrocarbons which would
be lost in EPA method 413.1.

Additional benefits from changing the frequency of the oil and grease analysis will be a
decrease in the amount of solvent used at the facility for this analysis. The solvent tied in
the spot check analysis is less and we will recycle the solvent. We can provide additional
information on the spot check analysis at your request.

4. Change in Analyses on Outfall 002:

a. There have been changes in the chemical treatment of the cooling tower water over the
term of our current permit. One of the changes included the elimination of the zinc based
corrosion inhibitor. With the elimination of the zinc based corrosion inhibitor, we have
essentially eliminated our input of zine to the wastewater for Outfall 002. The zinc
monitoring of Outfall 002 was not required until we started using the zine based corrosion

^

inhibitor. Since we have discontinued the use of this corrosion inhibitor, we request thatag
,f the monitoring requirement for both dissolved and total recoverable zinc on Outf all 002 be

removed.

b. Our current permit requires monthly monitoring for copper and nickel on Outfall 002. Past
data shows that over the period of our current permit, we have not exceeded any limit for
copper or nickel. Based on our past compliance with the copper and nickellimits, we
request that the monitoring frequency for these metals be changed from monthly to
quarterly.

c. Oil and grease monitoring is required weekly on Outf all 002 in our current permit. We have
not had any exceedance of the oil and grease limit on this outfall over the life of the facility.
There are not many reasonable ways that oil could enter this system. In the event that it
did, it would most likely either be discovered by knowing about the event or by personnel
observing an oil sheen on the surface of the cooling tower basin. We request that the oil
and grease monitoring be eliminated on this outfall.

5. Elimination of Outfall 004: We request that Outfall 004 and all associated monitoring be
eliminated in the reissued permit.

6. Change in Outf all 007, Sanitary Treatment Plant (STP), Monitoring: The STP has been
operating well within limitations for the past few years. Additionally, in early 1992, we built a
lift station and piping (construction permit #2521) to route the STP effluent to an evolved
wetland for further treatment. Although we have had some problems with the wetland, we
have corrected them as we identified them. We have been sampling both the STP effluent and
the effluent of the wetland to determine if it is effective at further polishing of the STP effluent.

J2
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O We have found that the wetland does provide some additional treatment for BOD and TSS. As
reported in Form C for Outf all 007, the STP long term average value for TSS is 9.7 mg/l and for
BOD is 6.0 mg/l. Over the same period, the wetland effluent long term average for TSS is 5.6
mg/l and for BOD is 4.4 mg/l. ;

These averages show that the wetland does provide additional treatment for the STP effluent.
The effluent from the wetland is what is actually routed to our plant discharge line and |

Idischarged to the Missouri River. It would be more representative of the water quality
discharged from Outfall 007 to sample the wetland effluent. Therefore, we request that the
monitoring location for Outfall 007 be changed to the wetland discharge. Additionally, due to
the stability of the wetland treatment, we request that the monitoring frequency for all of the
monitored parameters on Outf all 007 be changed from monthly to quarterly.

7. Change in Monitoring on Outfeu 016, Cooling Tower Bypass: This waste water consists of
essentially clarified river water. There is a small recycled component from Outfall 003 that has
been treated for reuse. The use of this outfall has been reduced over the term of our current

- permit. In our last reapplication, the average flow was 4.25 MGD and the average flow now is
1.25 MGD. Due to the consistent high quality water quality of this outfall and the reduction in
its use, we are requesting some changes in monitoring.

Oil and grease is monitored once per month in our current permit. It is very unlikely that any oil
could ever get in this outfall, in the event that it did, it would be noticed as an oil sheen on the
top of the clarifiers or clearwell. This outfall was just designated as an outfallin our current

'

permit. Over the term of our current permit, we' have not had any exceedance of the oil and
grease limit. Based on these reasons, we request that the oil and grease monitoring
requirement be removed from this outfall. I

i

All other parameters on this outfall are monitored once per month. As we have noted, this
i

outfall is essentially all clarified river water. We have not had any exceedance of any of the
parameter limits on this outfall over the term of our current permit. Therefore, we are
requesting that the monitoring frequency for all parameters on this outfall be changed from
monthly to once per year. ;

l
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ATTACHMENT K
1

Land Application of STP Sludoe

in August 1992, we submitted a land application plan for our STP sludge. To address some issues
) in the plan, we submitted additional information as well as a revised plan on April 12,1993. With
i this attachrW nt, we are cancelling that request. Per P. M. Bell's letter dated September 8,1995 to

{ D. Schuette, this issue is hereby incorporated by reference.

i

.
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ATTACHMENT L
Environmental Projectss

Domestic Wastewater Treatment

Domestic wastewater at Callaway Plant is currently treated with an extended aeration package
plant. The effluent from this treatment plant is then routed to an evolved wetland for further

2 treatment. The package plant is labor intensive and fairly susceptible to upsets. The energy
required for treatment is quite high as the aerators run constantly. We plan to replace the package
plant with a lagoon treatment system. The effluent will still be routed to the wetland for furtherd

i treatment.

The treatment lagoon will not be as prone to upset and will require significantly less labor and
energy to operate. Since the wastewater will also be treated by the wetland, we believe that it will
receive equivalent treatment v hen compared to the current system. We plan to submit the

,

j engineering package for the construction permit during the term of the reissued permit.
!
'!

!
* Water Treatment Plant Settlina Lacoon

Treatment lagoon #2 is essentially full. We recently switched to lagoon #3 to treat our clarifier
' blowdown. Treatment lagoon #2 solids are river solids from the clarification of river water, the
j same as the solids that filled lagoon #1 which we are currently using as a treatment wetland for our
j STP effluent.

The solids in lagoon #2 are soil like material and can be expected to have the same makeup as
,

those in lagoon #1. We will pursue closure for lagoon #2 in accordance with waste managment.

program regulations and guidance.
,

; intake Deen Well
!

During the five year term of the permit, it is planned to drill and use a deep well at the intake
structure to replace the current shallow well (see Attachment B, Return to River Water). The deep
well will supply lubricating w'ater to the same components as the current shallow well.

,

!
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ATTACHMENT M
Macroinvertebrate Control

Purpose of Attachment

This attachment requests approval for macroinvertebrate control strategies for the anticipated
macrofouling of Callaway power plant water systems caused by the invasion of zebra mussels into
the lower Missouri River. Zebra mussels have been shown to have significant detrimental effects on
power plant water systems unless effective controls are promptly initiated when their presence is
detected. The zebra mussel has established substantial populations in the Mississippi River on the
eastern border of the state of Missouri. The zebra mussel will probably extend its range to the
Missouri River in the next several years. We have an ongoing monitoring program at the plant. We
believe that the control strategies we are requesting will need to be implemented during the term of
the new NPDES permit. These macroinvertebrate control strategies represent known and accepted
technologies for limiting zebra mussel macrofouling effects on power plant capacity and availability.

Zebra Mussel Bioloav and Distribution

Dreissena polymoroha, the European freshwater macrofouling zebra mussel, was introduce 1 to Lake
Saint Clair, near Detroit, in 1985. It has since spread throughout the Great Lakes and is beginning
to spread to the inland river systems. These mussels have a very high reproductive rate, and their
larvae are small enough to pass through most industrial water screens and strainers. They can
attach with secreted byssal threads to almost any hard subs'trate where water velocity is less that 6
ft/s. Accumulations of zebra mussels in power plant cooling-water systems i.npede flow, reduce

} heat transfer, and aggravate sedimentation and corrosion.

The zebra musselis spreading widely and rap.dly. The 2ebra musselis now found in the Mississippi
river both upstream and downstream of the Missouri river confluences. The adult mussel is
expanding its range by attaching to boat hulls and floating debris, and the larvae (veligers) can float
with water currents. The mussel's potential range in North America is likely to include all of the
United States except for the southwestern and southern tier of states where the summer water

|
temperature may be too high (greater than 82 degrees F) for development and settlement of the
veligers. The zebra mussel has a greater potential than the Asian clam for fouling power plant
cooling-water systems because the mussels use their byssal threads not only to attach to hard
substrate but also to each other. Affected power plant components include intake structures,
intake lines, heat exchangers, service water systems, fire protection systems, and cooling-water I
basins,

j

Zebra Mussel Monitorina and Detection Proaram

During 1990 Union Electric initiated a monitoring and detection program for zebra mussels at all
potentially threatened Company facilities. Settlement block samplers and shoreline / maintenance
insoections are the techniques being used for providing an early warning of the presence of the
organism. The Company initiated these programs to respond and minimize the threat this organism
can cause to providing reliable and economical generation of power.

M-1
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System Descriptions

We have identified two systems at Callaway that are vulnerable to macroinvertebrate fouling. The
~

first system is the intake structure, which is located on the Missouri River. The intake contains
screen wells, pump bays, vertical traveling screens, pumps, trash racks, and other equipment for
supplying raw water to the plant. The other system which will need treatment is the 5-mile pipeline
from the intake structure to the plant. Note that these systems supply the majority of the raw
water to the plant. The treatments that are planned for the above systems will not be implemented
until the monitoring verifies that fouling is imminent.

Intake Structure Control Strateay

Static molluscicide treatment of isolated intake bays will be used to control macroinvertebrate
fouling in the intake structure. The intake bays will be isolated by closing all gate openings to
adjacent cells and the river. The intake pump in the isolated bay will have the discharge valve
closed to prevent backflow from operating pumps in adjacent bays. After the treatment, the waste
water will be pumped to the plant for use.

Molluscicide product will be injected into a isolated bay to achieve the manufacturers recommended
concentration. The product concentration will be maintained for the specified time limit for effective
treatment. This method of macrofouling control for intake bays uses a similar method and
molluscicide products which has already been approved by the Missouri Department of Natural
Reso'urces for the Union Electric power plant intake structures 'on the Mississippi River. Treatment
for controlling fouling in the intake bays will be conducted 3 to 4 times per year. The molluscicide

r) products which we contemplate using are Betz Clam-Trol.

Betz Clam-Trol maximum control dosage would be 15 ppm as product (2.0 ppm as active
compounds) for a maximum of 12 hours per treatment.

MSDS and manufacturers toxicity data for the product is in Attachment N.

Intake Pipeline Control Strateay

1

The pipeline from the intake structure to the plant will also be treated with molluscicide. The ;

planned injection location will be in the combined pump discharge header at the intake. A
quatenary ammonium compound will be used.

The quatenary ammonium compound will be injected at 2.0 mg/l as product for a period of four
weeks. Two treatments will be c,onducted per year; one treatment in the spring and another in the
fall.

1

MSDS and manufacturers toxicity data for a typical product is in Attachment N. |

Other Control Strateaies

Union Electric will be investigating and evaluating various chemical treatment control strategies for
zebra mussels which are being developed and researched within the electric utility industry, if we
discover a viable and feasible alternate control strategy which has been proven to be more efficientO, or environmentally acceptable than the control strategies described above, we will provide notice to
the DNR of our intent to implement a new macroinvertebrate control strategy.

M+2
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ATTACHMENT N
|
,

MATERIAL SAFETY DATA SHEETS
1
i

l

I,

This attachment contains MSDSs for
proposed firewater treatment and
zebra mussel control chemicals.

.
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BUCKMAN LABORATORTES, INC. |

1
,.

MATERIAL SAFETY DATA SHEETO'

J

|
~

BULAB 6067
.

Phone 1-800-BUCKMAN-

Pevision Dale: 9/24/93 .
:-

4

3 1 24 Hour Emergency Phone
i

Buchna.n Laboratories, Inc.
(901) 767-2722

1256 North McLc.an Boulevarti
Mernphis, TN 38108

4

OSHA HAZARD CLASSIT) CATIONS |I SECTION 1

Corrosive to eyu sad skin. Scaaitizrr.

HA.ZARDOUS COMPONENTS |
f SECTION 2

4

C k mics) N u oc_ CAS NVehr_ '5 W Weirbt_ ILE
} Mechanol 67561 < 1 5 2C0 ppm4

1 .Glutarddehyde I11 30-8 45 5 0.2 ppm, ca&r

Total Ested: 46 5 .

The r=mW of 6e compone. ors comprise propnscary inform n*

SECTION 3 FRECAUTIONARY LABEL LSTORMATION AS PRESCRIBED
ZY THE U.S. ETA

__

Corrosive. r wa irrev= rible eye ducate Causer st!n burns. Nimful if irAat~3 krmful it svaFewed. En=ful if
absorbed through skin. Msy canse skin "~dec. Do sa zu in eyes, ce skin, or oc clothing. Avoid br==:frms vioor.
Do not rwallow. We.ar goggles, praec:ive cloding sud rubber gioves. Wuh thoroughly with g asd wucr after h nh g
Retoeve ceM"~4 c.;othing and wuh before rese.

ENVIRONMENTAL R AZARDS
This p ricide b toxic to thh. Do oc.: dischair. .%.n2 ~% thb prxdact in:o laku, strecr.s, poods, ee ana, oceans
or pcblic vunn unlass thb pn: duct b ppecificalty identWd and addr aaed in as NPDES perme. Do not dir.ha.v c2ect
eceIainms this pmdue: to s. ewer ryttems without prmously nodfyi.nz the sewuze tr=atsoest plant authority. For ruidane,
ccatact p stue Warre Bo rd or Rocca] offic. of the EPA.

STATDENT OF IRACTICAL TRE.AThEhT
IT IN EYrs: lennalia2.ly riush with phery of war r for at 1 t 15 minut . Get imm.dini rn.6eal asention.
If ON SKIN: Immaimtely wash with plenry of .o.p and visor. Gee m dical anm:io.
IF INEALED: bmove to fr=sh air. If brosdner b difficult. Mt~ aryte. If rytretens parrir, c4D a phyxician.
IF SWAll. OWED: DO NOT INDUCE VOMITD4G. Do not give any6ing to drink. S*.k maileal advice with mzmey.'

BULA.B 605'7
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f SECTION 4
FIRST AID b70RMATTON

Tak.
Eye export:re Phah immediau.ly with copunu amou=u of tap wucr or normal aajirw (W ~~ of 15 m uu. ).
cxposed ir,dividua.) to a bcalth care prof-===1 pr= fan.bly az. whrha!medogist, for further av=1mH=
Skin crposurt: W.ah arpo d ar.a vint picery of soap and we<. Ry : wa.tung. E.aeove wotamiatud etoth. tag azd

wash thoroughly befort recae. If irrit m'= pcc au conrult a l>enJth can prof uicca!.
*
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mechcal facility.
NCTTE TO THYSICIAN: No spedfic antidoce is bwww Probab]. muco ] A m r, may contramdionic the use of ;utric
Imge. Treat Sy:::ptom.i. M Airst Consultatice is milabh 24 houn a day. Call the NPl Bu-M m Cactcr for Product
Informa: ion at U.S. A. (1) (901) 767 2722.

SECTION 5 PRIMARY ROUIT.S OF EIPOSURE |

1. Effects from Acute Expenure:

Eye exporure Corrosivt to tha eyce with poealble permaoeot ducage d9 ndlag on the langth of axpo.ure aciutica
creeenerstion and first aid meuurea.
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Acute Oral LD50: 733.0 mg/r
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SECTION 7 ENVIRONMEhTAL TODCOLOCJCAL INroxxA770N

O
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Act e Amsade Levys
U Hr. Dipbsla Masrta: 11.5 rag /L
96 Hr. Bjaagill sunAsh. O. 4 zz:g/L

96 Hr. Runbow trou:: 23.7 rn /L

Avian Acv.s _On) TD50's,

Mallard duch: 933.0 rus/kg

Anar Diecare LC503
Mallard aucts: 10,CQ) 0 ppm
Sc6 white quaII: 10.000.0 ppm;

?

| SECTION 3
PHYSICAL AND CHEMICAL PROPERTIES

Appearshee . . . . . . . . . . . . . . . . . . . . . . . . clear IIquid
t Od er . . . . . . . . . . . . . . . . . . . . . . . . . . . . sharp

Den,iry 0 25 * C . . . . . . . . . . . . . . . . . . . . . 1.12 g/rnL
'

Flaah Pe'c2 ........................Nona
4

Free:dnz Poi nt . . . . . . . . . . . . . . . . . . . . . . -17 * C (1.4 *F)
Boiling Polat . . . . . . . . . . . . . . . . . . . . . . 102 *C (216 *F)
Sofubility . . . . . . . . . . . . . . . . . . . . . . . . . Completaly seluble ist water.
pH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N/ A"

pH (100 ppm in wazer) . . . . . . . . . . . . . . . . . N/T
j., v ...................... u.2 - x , O :o C

c/w Partitice Coefficient ............... N/T
OrtAmn@dag Propertica . . . . . . . . . . . . N/T
Yapor Deufry . . . . .................>1
Eysporcioo Rate ...................0.88

NOTE: N/A = Not Applicabla, N/T = Not Teacad

-

-

i SECTION 9 TIRE AND EI/LOSION INFDRhiATION
L

nimmnhle lirnits: Ne< dctc:ntced.
ExtirrdWm rnedLa: Wazcr fog, cartx:rn dicntide, foun d.7 chcr:2ical
Spedal (L crming procedures: Self coerniced breching appsixnn and full body PMvc clodder. %ter rpny inay
be used to cool contanan.

SECTION 10 REACTD7TY INFORMATION

Stahmtyt stable
IDcCrnpehhLty: rtrong acids. Strong albli, stroog etidizers
Harurdous Dec:anpodnac Producis: oxldes of ca: boo

O BULAD 6C67
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1

RE. CLING P'N A t/TIONS.q:CDON 11

_

soey.pru.cs. cloe:mg .,,d rubb.c =fery w m r. quod.
;

v.otIJadan ma.: be suffW:imot to achievt 6 TLV lised akva.
L Rubber gjovu and uf cy glas.= cr gor.g]w r=7uir.d

Eye wash femmumi in tk work ar are requir=L ,

|

-
-

)'
EECHON 12 *= ='od for

SATT57ACTORY MATTRIA1.S 07 CONSTRUCTION
-

.

SECTION 13 SPILL, LEA.K AND DISPOSAL., r7J)CEDURES f |
l )

l

l

IPILL A.ND LEAK RESPONSE CUIDELINES

revww cach occdc.: of this MSDS. Jollow thelasportsat: 3+fon r Gr to a rpill or lest of this pr~8n -
(, r-~rd=% givec in b H =Almg Prer en crions. Cbei che Ph3 and Erydodon Dem Wan to deterirdse if tha I

use of oce4part2ng tools is so.rised. Insur. thaz epill.d or t=k=d product do not ocen. inao - whh scatenals IIsr d
,

u im'ible.)!Irritanng f.tmes are present, c~ 2 - cvacuation of -b- A aroma.

Emergency Erspcarse Assista.oce Emerreocy tachJeal auir.ance is available at any time frcan Dnebnen Lakramit=, Inc., |
Iby callmg (901) 767-In2. i

,l
Isidally mmi,- u sres affected by b spill or luk. PJock any pcr.netial routas to ws:cr systecw (*.r..

wsrs, ser.ams, lakes,

) etc.), h a on the product * toxicological and chec:ical propertia, and oc & size and l~-~e of 6 spul or 1.ek,
-

the impact oc corm ~'~4 cevirna~en (e.g. wa2,r ryetass, gncod, air aquip=* .ac.). 'Ihar= are no me%ds svaHable
to completely c21mi ut say toxicity thJs product snay have cm aquaoc ech- Wh adver t!.c:s am thm.

atyttnommis. Br.eb=n Laborsion==, Inc. can k convrs for e=rkrar=1 mans:xmo. Deecrmme if feder.1, acus, and/orloca)
rek.-se nedfics:!ce is requjred (sac Regula207 Clauitications a.c: ion of dzi L'M. Recover as much of the pure produ:t
u possible into appropriate contamers Lase, descr mne If chls recovered product een be tamed for its m%A~4 purpose.

Addr.as clean 9 of e~n W~4 erwim , spill ar leat resid sjs may kv, no be mh A and dirpo.ed of. Clay, aon,
or commmially available aberben:s may be azed to recover sny '-=f"dal ha:cas not rendDy be recovered u pt:rt produe:.t

Fl=Wg residual matrial to an industris] a..:r, if pre mr as & sie of a apID ar Jont incidecx:_ muy b. .,~itable if
|

_

I

autharund approval is obuin.d. IIproduc4 and/or spill / leak ruuhule ar. fiw to ac ina W eewer, insur. A: they do
:

not cocx imo rmaer with incompadble mazarials. Contact & panoc(s) rwponsible for 6 op-r:2ioe of your tac 4Hry's'

1:ed s -ar ryttem prior to intancionally flashing or pezzzpzng epills or Inks of this producs to 6 induatnal .,wcr.
.

I DISPOSAL GUIDELIhT.S

Note: follow fa!:ral, staic, and local r.ru!= rima goverring 6 dupesaJ of wute mn rials.
i

N*al Prwhxe r -*et your Wha n reprc=ccradve or Burb-*a 1.abarcona, Inc., et (901) 275-0330.
j

Canar M*A Materials: Detarmin if wurs contaidag this produce o.s be handled by evaltabic Industrial enluent ryma
or ohr an.sf te wute management unit. If off-site Tvugmmt is rtquirtzi, ceca.:t a eccpa:;y c:tpericoczd in Ladar:rla]
vane mutageco.cz. This poduct is not specifica.lly 11sud b 40 CFR 2dl as a Resource Ccnourvance and Recovery Ac:
(RCR.A) haardous wasia. Howeve:, spill er leak rmLNais.::n mocc the crit =ria of a chie.=nscu baurdous waste under
this Act. Grd the charar.terirden of 6 taatarial to b. chsyoeed of and/or tk physical sLd reactivity da:a s;ivec in this
MSDS for 6 a =2 prodor.4.

BULA3 6o61
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c-v % .i Eq y sem, u scftn.d by approrrua a,--m of ras RCRA. e ma ECAA hazamous ww.am.
H, m, tucn proper -m of ury r dM a''r in =r -

SECTION 14 TRANSPORTATION AND unrriNC INFORMATION
,

Ixtr .%pping Nam.: ccRROS2VB UQUID, N.O.5. . (Ohr.wMyde),1. UN IMO PG E

(r1G GUIDE 60)

Th. W,p.t., um. c a m .n 4 = a 55 ra = Av. a m. m me pr.4.s m W - *=a m Abrtac nu e., n e
i s

p.agne, r e e d .=.6. v aW AI ra*.,= .u -.% M-a.a L~ - h* m W =='d ta.;a ==. 4 ac
rr

u r a>-=se a p.dievis. .a a. = w. # e
= wrw ks-4= Aw=< r.r-saas em *r *r es m:.r me. -t
ts t<*.* w. Art-==r A4 r w ac ned not. '.uv my inty, r = u .e W r-u-.4.< = Ws-- % mm, .--a

*

s b tmasa arsammesnames W ke &arba aamua.
i

SECT 70N 15 REGULATORY INIVRMATIOh* ]
,

I

b

Tha follcour RWanani are known to apply to the use and duposal of ils prodoc:. AN*1 Fed-al. Stats s.r2 I.ocaJ
,

rer -a may aho b. spplicable.u

1

SA.RA (Superfund Amendmerrts and Resuthorbation Ad):
SARA 342 E.xtrernaly ITanrdous Sh= Ust (40 CFR 306): No mm.-a of & prodnet are listed.

SARA 312 Hazart! Category:Im-.~8!* (Acuta) He J:h }{azard.
SARA 313 Toxic Cbmtestr Ust: Tue following warm are lisand ce the SARA 313 Toxic Substascu Us (inny

be liumd as extetories):,

M w.hnool
CERCLA (Counprehensiet E.urimf al Vp, Coaipearstion sad LiablIrty Ad: The follow'og compecects aret

_

listed on de CERCLA Hazardous Subeau- 1.is (ccay be listed as cw):

) ' Mc:hanol , RQ = 5,000

/ RCRA (Resouren Ccoservation and 2acneery Act) Listed Hazardoos Wastes: No comp = ants of this product ar lirted.
s

CWA (Cican Water Ad, 40 CFR 401.1S) Listui Substanc=s: No czangmes of this product an fisted
TD A (Food and Drug Mmumtration): M producs oc/. spproved for food contad umen.'

TSCA (Tczie Subsnrwe Control Act) AppBcatrihty: Registered peedcidos ist exept fnnn the recutre:nectx of 75CA.i

All ea:cpcomets an 11xad on TSCA In= tory.

TITRA (Tederal Tnzeeddde, Tungidde, and Rodcyrtidda Act): M product is a rr.grened pcsticide.
,

EPA Reg. No. 10352-12-1444

HMIS/NPCA Ratmts: Health 3; Flacunabairy 1; Rmetivity 1
.

NFPA D r+W5: Health 3; PhMey 1; Remc:ivity 1

STATE REGULATIONS

Vanous Statt Right to Know Ac:r Ncx: proprietary hazartbus Memb are 11,ced in S.cuce 0 of this M5DS. hW
;

you aquin farther mforr.a: ion cm sp.cfte prognocacy c.%cJemj s or in-ts pl cocenc4 Bud:zass Laborm:or>cs' Re.gulato<y

Affairi D =rtment.5
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MATERIAL SAFETY DATA SHEET
u 8

G
V

BULAB 8006

Revision Date: 11/08/93 Phone 1-800-BUCKMAN

Buckman Laboratories, Inc. 3 1 24 Hour Emergency Phone
1256 North McLean Boulevard (901) 767-2722
Mernphis, TN 38108

I SECTION 1 OSHA HAZARD CLASSIFICATIONS
L

,

Cnrru>ive to eyes and irritating in > kin.

| SECTION 2 HAZARDOUS COMPONENTS

The components of thi> product comprise proprietary information.

SECTION 3 PRECALTIONARY LABEL INFORMATION AS PRESCRJBED 1
'

BY THE U.S. EPA ,

1

This section not applicable to non-biocides.

fSECTION 4 FIRST AJD INFORM.ATION

l
|

|

Eye erposure: Flu >h imrnediately with cnpinus amnunts nf tap water or normal saline (minimum of 15 minutes). '

Take exposed individual to a health care professional, preferably an ophthalmologi>t. for further evaluation. |

Skin expo >ure: Wash expo >cd area with plenty of soap and water. Repeat wa>hing. Rem 6ve contaminated
clothing and wash thoroughly before reuse. If irritation persists con > ult a health care professional.
Inhala tion: Il expv>ure by inhalation is >u>pected,immediately move ex pn>ed individ ual to f resh air. If individual
experiences nausea, heacache, dizzine>>, has difficulty in breathing ur is cyanotic, seek a health care profes>ional
immedia tely.
Ingestion: DO NOT INDUCE VOMITINC. Rinse with copious amounts of water or milk. first. Irn' gate the
esophagus and dilute stomach content > by sinwly giving one (1) to two (2) glasses of water or milk. Avoid giving
alcohol or alcohol related products. In cases where the individual is semi-comatose, comatose or convulsing, DO
NOT CIVE FLUlDS BY MOUTH. In ca>e of intemional ingestion of the product seek medical assi>tance
imnwdiately: take individual in nearest medical facility,

l'
i

DULAB MOO 6
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.

. . . .. .. . .. e . s . . .e u m. . . . . . . . ..................n. :

of gastor lavage. Treat Sympium>. Med. cal Con >uitanon i> available 24 nour> a cay. Call tne tsTI.suckman
Center for Prcouct information At U.S.A. (1)(wll) 767 2722.

j SECTION 5 PRIMARY ROUTES OF EXPOSURE

1. Ellects from Acute Eapo>ure:

Eye exposure: Corrosive. Lffects may range from moderate to Severe (corro> ion) depending on the length of
exposure, >olution concentration and fir > aid measure >.
Skin caposure: Irritant. Effecia may vary depending on length of expo >ure. >olution concentration and fir >i aid
rneasure>.
Inhala tion: May cau>e irritation or corru> inn of mucuu> membrane > and the lungs. Exposed individuals should
be monitored for re>piralory distress, bronchili> or pneumonia.
Ingestion: Nu data is available on human inge> tion.

2. Effects from Chronic Exposure:

The effects from chronic expn>ure fu this product have not been fully evaluated.

( _

I SECTION 6 TOXICOLOGICAL INFORMATION
|
.

Acute effects:
Acute Oral LD50: > 2,1XXJ.0 mg/kg
Acute Dermal LD50: > 2px).O mg/kg

} 1rritant effects: Expected to be corrosive in eye > and irritating to > kin.
Sensitization effects: None expected.
Carcinogerde potential: Not listed in any of CSHA Standard. Section 1910.12rxl >ource> a> carcinogenic: not tested
by Buckman bboratories. Inc.
Other health effects: None known.

|
|

SECTION 7 ENVIRONMENTA L TOX1COLOGICA L INFORM ATION

!

Acute Anuarie LC50's
96 Hr. Fathead minnow: 3.X2 mg/L
Acute Marine LC50's
96 Hr. Sheepshead minnow: 2.51 mg/L
96 Hr. My>id Shrirop: 1.fS mg/L

f SECTION 8 PHYSICAL AND CITEM] CAL PROPERTIES
,

Appearance cieu. yellow liquid. .

Odor slight I. ....

Density E 25'C 1.12 g/mL l

O
RL*L A D 8006
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rrevnng r.nnt N /7
|

..... .. .. ..

|
Soiling Point >10tr*C........... ... ...

| Solut>ility M x ible..... ......... .......

pH 12........ .............. ...

pH (10Cl ppm in wa ter) . . . . &?...........

[] Va por Pre >>ure . . . . ... N/T..............
' o/w Partition Cnefficient . . . . . . . . . . N/T..

Oyidizing/ Reduc' ig Properties . . . . . . N/Tu .

Vis co>i fy .. . . . . . . . . . . . . . . . . . . . . . . . . . . 60 71 c ps

NOTE: N/A = Not Applicable. N/T = Not Tested

i

i i SECTION 9 FIRE AND EXPLOSION INFORMATION 1
I

,
J

!

!

Flammable limits: Not applicable.
ExtinSuishing media: Water fog, carbon dioxide, foam, dry chemical
Special firefighting procedures: None.

SECTION 10 REACTIVITY INFORM ATION

(
Stability: stable
Incompatibility: strong acids
Hazardous Decomposition Products: None known.

i
,

| SECTION 11 HANDLING PRECAUTIONS j
!

Rubber gloves and safety gla>ses or goggles required.
Eye wash fountains in the work place are strongly recommended.

|SECON u noneved f or |

5 ATISFACTORY MATEFJ.ALS OF CONSTRUCTION l
i
|

f SECDON 13 SPILL LEAK. AND DISPOS AL PROCEDURES |
J

SPILL AND LEAK RESPONSE CUTDELTNES

Impurtant: Before responding to a Spill or leak of this product. review each section of this MSDS. Follow the
recommendations given in the Handling Precautions sections. Check the Fire and Explosion Data section to
determine if the use of non sparking tools is merited. insure that spilkd or leaked product doe.s not come into
contact with materials li>ted as incompatible.f irritating fumes are present, cortsider evacuation of encinsed areas.

Emergency Response Assistance: Emergency technical assistance is available at any time from Buckman
Laboratories. Inc. by calling (901) 767 2722..

( '\,
V,
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>nerms, i.we>. etc.t i: sed on tne proa uct'> ton.coivgical and chemical propertie>, a nc on tne >ce And lucation
of the spill nr leak. a>>e>> the impact on contamina:ed environrnent> (e.g. water >y> tem >, gruvne nr equipment,
etc.). Tnere are no method > availaole to completely eliminate any toxicerv thi> product rnay have on acuatic
environment >. Minimite adverse effect> on these environme^ts. Buckman Laboratories. Inc. can be contacted for
technical assistance. Deterrnine il federal. state, and/or local relea>e nonfication i> required (see Regulatory

] Classifications section of thi> MSDS). Recover as much of the pure product a> possible into appropriate containers.
Later, determine if thi> recovered product can be used for its intended purpose. Addre>> clean up of contaminated
environment >. Spill or leak residuals may have to be collected and dispo>ed of. Clay. Soil, or commercially |
available ab>orbent> may be used to recover any material out can nut readily be recovered as pure prt> duct.
Flu >hing re>idual nuterial to an indu>rrial > ewer,if pre >ent at the site of a > pill or leak incident mav be acceptable
if authorized approvalis obtained. If product and/or > pill / leak re>idt,al> are flushed to an industrial sewer, insure
that they do not come into cuntact with incompatible material >. Contact the person (s) respon>ible for tne operation

or pornping spills or leak > ui this productof your facility'> industrial sewer System print to intentionally flushinx
in the industrial > ewer.

|
DISPOSAL CL4DELINES j

Note: Follow federal, statc, and local regulations goveming the disposal of waste materials.

Neat Product: Contact your Buckman representative or Duckman Laboratories, Inc., at (901) 2NO330.

Contaminated Materials: Determine if waste containing this product can be handled by available industrial
effluent sy> tem or other un >ite waste management unit if off site management is required. contact a company
e>perienced in industrial waste management. This product is not >pecifically listed in 40 CFR 261 as a Resource,

Conservation and Recovery Act (RCR.A) huardous wa>te. However, spill or leak residuals mav meet the criteru
of a characteristic hazardou> waste under thi> Act. Check the characteri> tics of the rnarerial to be dispu>ed of
and/or the physical and reactivity data given in this MSDS for the neat product.

Container Disposal: Empty containers, a> defined by appropriate sections of the RCRA, are not RCR A hazardous
wa>tes. However, insure proper management of any residuals remaining in container.

| SECTION 14 TRANSPORTATION AND SHIPPING INFORMATION

DOT Shipping Name: NONHAZARDOUS

f SECTlON 13 RECULATORY INFORM ATION

The following Regulations are known to apply to the use and dispo>al of this product. Additional Feocral. State
and Local regulation > nuy al>o be applicable.

S AXA (Superfund Amendments and Reauthonzabon Ach:
S ARA 302 Extremely Hazardous Substances List (40 CFR 3co): No compnnents of thi> product are listed.

S AR A 31: Huard Category: Immediate (Acute) Health Hazard.
S AR A 313 Toxic Chemicals Lisr: No Section 313 listed >ubstances are present above de minimv> levels.

CERCLA (Comprehertsive Environmental Response, Compensation and Liability Act: No components of inis
prod uct are li>ted.

|

(
SULA D 6006
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CWA (Clean Water Act. 40 CFR 401.151 Lisied Submnces: Nr. cornporwnu of in,> product arr 1,>ie:|.
i

FD A (Fuud and Drug Administration!: Tns> product is approved under the following FDA (21 CFR) 5ections:
176.21 U

t

I TSCA IToxic Substances Control Act) Apphtability: All cornponent> are li>ted on TSCA inventnry.

FJFR A (Federal Insecticide, Fungicide, and Rodenticide Art): This product i> nnt a registered pesticide.

HM]S/NPCA Ratings: Health 2: Flammability 1: Reactivity 1
NFPA Ratings: Health 3; Flammability 1: Reactivity 1 :

STATE REGULATlONS ;

Various State Right to Know Acts: Non. proprietary ha2.ardous chemicals are listed in Sectinn 2 of this MSDS. ,

Should you require further information on Specific proprietary chemicals or inert > please contac: Buckman
Laboratorie>' Regulatory Affair > Deparnnent.

I

i
~
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MA.T ERI AL S AFET Y D AT A SHEET
i

(G>
BULAB 7034

Revjsfon Date: S/24/92
~

Phone 3-800-3UCKMAN
1

Buck =an Lr boratories , Inc. 24 Ecrur F_:nerrency Phcse
2256 Nor:h McLean Bouleve.rci 1 1 (902) 767-2722 |
No: phis, TN 382 08

)

l

| SECTJONJ USHA HA >M CLASSIFICATIONS

1

1,

Jrritating to :yes.

i

| SECTION 2 HA2.ARDOUS COMPONENTS

.

Tnc componenu of this product compris: proprieta y in/omiation.

| SECTJON 3 PRECAUTIONARY LABEL INFORMATJON k
..

5

N3 se: tion not appli:able to nordio: ides.

I SEC710N 4 FJRST AfD JNFORMATION A
) i k-

Eye czpc4ure: Flush imm:diately with copious amounts of up water or normal szline (minimum c' 15 minut:s). ~ ie2

ex;csc4 indivioua) to a ricaith cur; professiontl. pt:lerably ar. conth2Jmologist. lo- fur.hcr evnl' A
SkJn exposure: Wash :: posed at:2 with pl:niy of soap eM wat: . Repeat wr. shin;. Remove contaminated clothing aM
wash IMroughly befor: reus:. If irrittlion pcivists consult a h::Jth c21: professional.
Inhala tion: If exposur: by ire. iviion is susp::ter, irnmedial:ly move c:pos:4 irdividua) to, !rt.s.h 2.ir. If iMividu J
experic.us nause:. headach:. cruiness. h:s difficujty in b.~.a.hing or is cyt. noti:. scck a h"aJo c2r: ProicIsionalimmc4ial:ly.

Ingestion: DO NOT JNDUCE VOMITJNG. Rinse with copious amounts of wn: er milk. tht.1:-ign: the esopbrus aM
dilui: stoms:h conicnu by slowly giving ore ()) to two (2) glasses of wait; or milk. Avoid giving a]: chol cr alcoho! r:)3ted
produ:u. In cas:s wnere the individual is 8:mi--:omsicsc. comaiosc or convulsing. ~>D NOT G)V2 :1.UIDS 3Y MOUTH.
In case of intenticcal ing:siion of Ihe produ:t 5::t medici) 1.tsist2.n:.e immediat:ly; late individuaJ o near 5: medical
In:llity.

NOTE TO ?HYSICIAN: No sp:::ific anticole is known. Probabl: mucoszl demap may cceurdirst: the us: of ge.s:i:
Javan. Tr:si Sympioms. M:dicel Consellatier. is evcilabl: *: hours a cay. Call th: Bu:bnan Cent: for .M:t
InformaJion at (901) 767-:722.

''
BULA3 7054
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1. I.!!ccu hom A:Jtt Exposur::

g Eye arposure: Eye irril:W. Effe.:u may vvy d:p:ndin; on th: length of exporu :. soludcr. carcen:ndon and Girt aJd
m:sr.:r.s.
Skin exposurt: Non-briisting to the skir.

Inhals tion: Msy cause irritation of mucour membranes und the lungs. Exposed irdividuds should be monito.~d for
r:spirato*y distress, brorchitis or pneumonit.
Inrestion: No cats is available on humu. ing:siier

2. EIfc:ts from Chroni: Exposure:

The effe:Is from cleonic crposure in this produ:t have no; been cycJusted. Ch oni: inges on of som: banu r. compourds
may have an adv:rse effe:I on the caidiovas:ulaf systerr..

t

RSECT)ON 6 TOXJCOLOGICAL INFORM ATION |

'

f
_

4

] 'l Acute effecu:
Acut: Ors! LD50: > 5.000.0 mg/cg
Acute D:rmal LD50: > 5.030.0 mg./xg
Irritant errecu: Expe:::d to b: liritating to c.kes.

.

Sensitizarlon effects: None c:pc: led based on components.

Carcinosenir potential: Not lisied in any of 05FA Standard. Section 1910.1200 soure:s as :.t :irogerd:: roi tested by
) Bu:1. man Laboratories. Jre.

.

Other he.sith effects: Nore k.newn.

SECTION 1 iseurvedfor i

~
,

2

ENVIRONMEhTAL TOXICOLOGICAL INFORMATJ ON
1

.

)
;

.

J / , SECTION 6 PHYSICAL AND CHEMICAL PROPERTIES !,c

^

^;?:ttt.n: ........................ . . c):U. y:llow liouid,

Choor . . . . . . . . . . . . . . . . slip .:. .. .... ....
}.ns it y @ 25 * C . . . . . . . . . . . . . . . . . . . . . . . 1.2 r,/m L

' ,

i
Fl a.sh P oini . . . . . . . . . . . . . . . . . . . . . . . . . . . ) 212 'T
Fr::2 ing Polni . . . . . . . . . . . . . . . . . . . . . . . . N/T
Loilif.I Poth: ........) 232'?.. .. ...........
Solubility . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cornples:ly mis:ible with water in rJ! propor: ion:.

; ;M ....
........................... 4.2

pH (103 ppm in wri:r) . . . . . . 4.5 - 3.5..........

W :* ?r Asur:P . . N/7- .. . ................
o/w Pu:ition Coef6:izn: . . . . N/T.... ........

0:idi:ing/Rerjo:ing Properties . . . . . . . . . . . . . . Not ersted
,

% SULAE 7034
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| SECTION 9 FIRE AND EX.PLOSION D@ORMADON

Tla. mms ble limlu: No: appli:abl:.

Extinguishing media: Wal:r fog. : .iton dioxid:. four.. c.y chemi:A)

Specfaj firtfighting procedurtA: Sc!I containcd breattun; epparm:us is teouticd. Wid.:1 s; ray may be used to coo conaircr:.
.

SECTION 10 REACTlVITY INFORMATJON
J

Su bility: subic
Incompstibilliy: None known. Non sesi:d.
Hazardous Decomposition Producu: tultion monoxid:. cow dioxid:

SECTION 11 H ANDLING PRECAUTIONS
]

Rubber gloves sne unt:ty gisusos or goggles a:: r:cuir:d.
Eye-wash fountairts in the workpla:c at: strongly r::ommerded.

)

| SECTION la SATISFACTORY MATERI.ALS OF CONSTRUCTION I
U

\ I!!ftd S f f * 't tm' M e t t fi''h
*

?

'i~ni! precxi has no: been le.< red for Materials of Ccristextion c2u. This Mat:ria] Sclery Dsu Sh:t: will be upd:t:d 2!!::
j ) this produ:: is tested.

NOTE: The insterich listed a!>uve have heer. resord with EULAB 70)t. With respect to all other m.:scrich r.c: li::e! cbcve.
ner shouldbe o . ore thos ne c.fsuch materich with Bl!Lt.E 703t'moy be h :c.rdous or.d resuh ir. ic.v.cges oc su:h m scrich

;

,' '.
and 0:hcrpropeny ontperwnctinjuries. No dese con rrnir; su:h materich r.o: listed chovc should be ie:plici by the ner.s

i --

j f SECTION 13
-

SPILL, LE.AK, AND DISPO5A.L PROCEDURE.5
_ . , . , ,

|
4

." SPILL AND LEAK RESPONSF (;UIDELINES
1

Impor. ant: Scfor: r:spond ng to :: spill or 1:s.t of this prodo:! r: view each section of eis MSDS. Follow th:
r comm ndriierti giv:n in th: H..ncling Prc:autions sc:liorts. Creek the Fit: and F:plosion Dru se.:: son to c:t:rmin: if L5:
c: of nor-sp:.rkir; tects is m:-iicd. Insur: 012: spill:
r.s in:ompatibl:.1|ir:itarit.I umes are pr:s:nt, consid:: eva:.::0 or 1:alzi produc.: does r.o come into canact wi:n meteritis list:4l3

Lion of en:los:d at:ss.;
!

; Emergeney Resportae Assistance:
Emerg:nry sett.ni::! ssistarec is avaliable at :.ny tim:Irorn Bu:tms.n Lt.bora.iones. Jr.:..t7 calling (901) 16';-M22.

L.
, -ititfly minimit: r. Ta efic:t:C hy th: : pill or left Block t.ny po:en:lel rou::s :c wa10: systems (t.;.. s: wen, st;.t.ms, lak:1,

SULAS 7054
Pepe 5,
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_ _ _ _

_ _ . , _ - , .-.....~.4...A; :or par,;:ay c.it .c.at Lny touary L.s ;:r:c.r.:t r .ay nav: cr. g:a::: emt :rene:.u. Mst:mtz: no::rx effe:u cr. ex
emtr:r. menu. Bu:enar. La:caicnes.1re. car. bc :ena. id to: tectru:d unr.suc: . ~. .4: rnarc Jf f=4c:-C. sac, arcor lccf
r:i:t>e to.iL:tscr. as recutred (acc Repulsicq OusiSt.atsons scetacr. of tass MSDS). Receer u mi.e. of ne pure prW:t
u possicl: int:

ap;ro; mate contairce:. Lurtt. ocurmtre if mu rteevered W. can oc used fer iu its.~cd perpass.
Adct:.s cica/ -up of coruarninst d envvonmena. Spijl ce leal r:sjouds may hav: to W co!Le e4 aid dupcact of. O:y. soi'
or comtn:r:Uslly sydleble a:uoro:nn may W usr.d to reewer say rnar:na) tht: ca.n ta r:sdlly be rc wcred as put: pt:xtet
Flushirt; f:sicurl materid te an srdusinal sewer, if pr:sen: si t/c site of a spil! or leaf inciden mty h; a eptable if
authemz:c app wal is obtairec. Il prode:t ard/or spillric.d residad.t air Gush:A to an ardustrid sew::r. iruur: tr.at th:y do
no: com: into conia:t with in:ompatible maledds. Cont 2:1 the person (s) r:sporuible for m c'peration of you- fa:ility's
ireestri:1 sew:: syst:m pnor lo intentionsfly Dushing or pumpin; spills c- letts of this p ob:1 to the ireurtid sewer.

DISPOSAL GUIDELINES

Note: Follow lederni. $tst:. ard Jccal r:gulations governing th: dhpass] of wua mattdsis.

Nest Produ:t: Cones:: your Bu:1:enan representative or Bu:k.rnan 1.sbaratod:s. Ire. at (f01) :75--0330.

Contaminste<f Materl.ls: D iermine if warie cona.ining thJs produ:: can be haridled by ave.i>zbic ireesci21 cinuent ryricm
or otrer on-sit: wasi: rnnn:vement unii. }f off-site managemen: is r:cuired, contr.:: a company expedere:d in industrirJ
wule martagement. 'Inis product is not specifi: ally Jisted in 40 CFR 26) rs a Rescr.trce Cccurvatico ard Recove y Act
(RCRA) hrsintdous wa.ste. Wwever. spill or led residuals me m::t the criscria of a charveteristi: haludocs wuu und:t
this A:1. Check the characteristi:s of the material to be dispos:d of and/or the physicrJ and rt.setivity da:a ;jven in this

i MSDS for the n:ai produ:1.

Container Disposal: Fmpty con!uirers, as d:Sred by f ppro;riat: s::tions of the RCRA. m ra RCRA hsurdous we.stes.
However. insur: prop:t management of any resicusis ri:.maitur,;; in con:A.irer.

i SECTION 14 TRANSPORTATION AND SHIPPING INFORMATION ;
,

s
J ,

} DDT Shipping Name: NONHAZA RDOUS

. SECTION 15 R ECULA TOR Y INFORM.A TIO N
|

) 'In: following Regulaiices are known lo apply to the ta: are dispos:) of this prcdun. Additiond FecLrat Stat: and L: calr:;ulations r:2y sJim M appli:cble.

SARA (Superfund Amendments and Reauthorl::tton Act):
5,lRA 302 Extremely Hn:.wrdous Substances List (40 CFR M)); No comparx.nts of m:.s procum art listed.

S AR A 312 Hazard Cutegory: Immedisse (Acut:) H:tJth Hs:ut'.
.

SARA 313 Tnrie Chemicals List: No 5:ctior. 31.; 1:sted subst2. ees are present above d: mird.rnus 1 v:Is.

CERCLA (Comprehensive Environmental Resportse, Comp <nsation and Lla bility Ac.: No comporenu of e.is proc.u:tu: lis::.d.

RCRA (Resource Conserystion and Reclslmation Act) Listed Hsurdous Wastes: No :omponents of this p oh::list:d. r. ~

I

SULAE 7034
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r aA r v4 st.c LnM AormnaLrs:$un); %s m:. ter. g;.p,r,.g ic. tocd c:ct w,ta c1

TSCA (Tor.k Sut4tantu Control Act) Applirsbllity: AU componer;u art lict:d or, MCA invtruiry.

TTTRA (Tederal IrtsacticWe. Fungicide, ar.d Ec.denticWe Act): This produ:: is nel 2 repstered peadrid:..
O

HMIS/NPCA Ratinp: H:alth 1: Flainmabili:y 1: Res.:tivity J
NFPA Ratinp: Heahh J: Flammability 1: Acutiviry 1

STATE REGULATIONS -

VariotE State RJght to Know Act.s: Non-propricit.ty hr.:r.tdous r.h:mi:als as. listed it. So:Ucr. 5 of this MSDS. Shcold
you 1:qi:fr: icth:r irtform61 ion co sp::ih: proprie:r.ty ch:mials or in:rts please conts:: Eu:tinar. Laboratories' Rerdutory
Affain D:pa:.rn:nt.

The i
h prop <rformation on this MaterialSofety Date Sheet refsects the latest irformation ord dato that we hon on A::ord:. ]
.

rtir:. ond handlins of this product uruler the it:or.ntrded conditior.s of use. Any use of this picduct or metho!
|\ ojopplication which is twt describedin the Produ:1Dotc Sheet is the resportsibility of the user. This MostrialScfety

-

\ Date Sheet was prepared to comply with the OSHA Hc:ord Communicosion regubrions.
;

) j

5 Bu:bunan Laboratorie:, lie. worrents shot this picdu:1 corfone.s to its chemical description and i: recsorablyfarforj
,

\ the purpost referredto in the direction.tfor use wher. usedin c:rordante with the dire:sior.s ur. der istmaltorditfor:.
'j Buyer a:sumes the risk ofuny use contrary to su:h dire:tinr.s.

.

i
i i

l|

Stiler mchr2 tw other worrunty or representation of ony kir.d. c: pres: or irnolled, cor.:ctning the produ:1. it.:Juding() NO IMPlJED WARRAhrIY OF MERCHAh7AB1UiY OR FITNESS OF THE GOODS FOR ANY OTHER
; PARTICULAR PURPOSE. No such correntie: shcIl be irr.olied by it ) ord r.o atent of selier is omhori:td te cher

|

,

} j this worronry in wry way r.rcept in writin: with a spe:ific reference to thi: worronry.

$ The c:clusive remedy opuinst seller shall be e t]cie:for c3 motes not to cz:ced the pu : hose price c| the prode::.
.

'

\ without regard in whether such a clairn is beard upon brec.:h of worrenty or tor:. !-

$ :

Any towraver.sy or claim urising mot of or relating to this contract, or breach therec|. n.oli be settled by crbitrasfor. |
.

) | In accordoser with the rummerriulorbitratinr1 rules :|the Amerit:n Arbitratior. Asac.:iotior.. ordjud cment upon thet ;

crort' resu!rred by the Arbitroturis] rrwy be enstred it. any enurt having jurisdiction U.creof.
,

',

. .

t

I

1A SULAS 7CMU Pap 5

__ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



_ _ _ _ - _ _ _ _ _ _ _ _ . .

// lI d
J 3DOO/s.N LABO7v.~OT25 IN 7.P.NA lONAL, NC.
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O
Buhb 7034

Inev~dientr

ne identity of the ingedienu of t.'us produe: are propdetaryinfor::ution of Bu:k ne. Laboratories. None
--

of the inpedients of th!s produe: are consJdered to be hi_urdous by definJben of OSH/

Acuetic Toricity Info mariom

48 hour ECSO - Daphnh merna > 1,0% mg/L

96 hout LC50 Rainbow trout > 1,000 mg/L
l

3

| 96 Mur LC50 Bluegill sunhsh > 1,003 mg/L
i

96 hour ECSD - A}gae 55 mg/L

2 *

. .

g

-

,
?

.

i

|

.
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MATERIAL SAFETY DATA SHEET |
nmmmmmmmmmmmmmmer -

!
|

O l
'

IBULAB 6002 -
.

,

Revision Date: 11/05/93 Phone 1-803-BUCKMAN l

Buckman Laboratories, Inc.. l l 24 Hour Emergency Phone
1256 North McLean Boulevard (901) 767 2722 |

'

Memphis, TN 38108

|

|

| SECTION 1 OSHA HAZARD CLASSIFICATIONS

1

Irriuting to eyes.

SECTION 2 HAZARDOUS CbMPONT_STS f
! !

|

)

Chemical Narne CAS Nueber 5 bv Weicht M )
Po ly[o xy e thyl co ef d i cac tbyli mini o )ct b yl co e 31075 24-5 60 % N/A '

) (dimethyliminio)etbyleno dichjoride)
Total listed: 60 %

The remainder of the compoocots comprise proprietary informatioo. 1
1

I SECTION 3 PRECAUTIONARY LABEL IhTORMATION AS PRESCIUBCD
} | BY THE U.S. EPA

L

CAU" DON: Harmful if swa]Jowed. Avoid breathing vapors. Avoid contiet with skio. eyes, or clothiog.
FIRST AID: If swallowed, drick promptly a luge quantity of milk, egg whites, gelatic solution. or, if these are not
availabic, drink luge quAntitiu of water, Avoid ajcobol. Call a physiciam immediately.
ENVIRONMENTAL HAZARDS: This product is highJy toxje to 6sb a4d aquatic icvertebrite.s. Do not discharge ef0uest
containing this product into lakes, streams, ponds, csruarica, oceans or other waf ers unleu in accordasee wirb the
requiremects of a Nationa) Pollutamt Dischsige Elimination Systero (NPDES) pertnit and tbc permitting authoriry has beco
ooli6cd is writing prior to discharge. Do oot dis: barge efflucot cootaising this product to sewer syste=5 witbout p eviously
notifyiog the local sewage treatmect plant authoriry. For guidamec, cootact your State Water Board or Regional Of6ee of
the EPA. I

i

SECTION 4 FIRST AID INFORMATION !
!

BULAB 6002

g Page 1 of 6
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|
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c.r.posd indivacual to a bealto can profemuor.aj. p efera.b)y an opetsa):colopst, for fur". sci evasuauoc.
Skin czpesure: W u h c.1poned area with plecry of acap and water. Repea: washin g. Remove cootA=icated clothing and

waAb thoroughly before rcusc. If irritation penisu ecosult a hc4Jth can profcasiona].
~ InhaJstjon: If exposure by inhalation is suspccid immediatcJy move crposed individud to fresh dr. If individual

bradarhe, dir.zincas bu difficulty in bruthing or is cyanotic, sec.k a be4Jth care profcamioeAJexperieneca c auaca,

O- i - r-
Ingestion: DO NOT INDUCE VOMTDNG. Rinse mouth with copioua amouou of water or mill. first, irrigaic the
esophagus and diltric stomach cooit, a by slowly givior one (1) to two (2) glanes of waler or milk. Avoid giving ajeobol
e ajeobol related producu. In can whers the individual is >cmi-comuose, comatoec or convulsiog. DO NOT GIVE
FLU 1DS BY MOUTH. Im c23e of inicational Logestion of the product occi medicaJ assistance immediatrJy: take individual

to the nevert medica) facility.
NOTE TO PHYSICIAN: No specific motidote is known. Treat Symptoms. MedicaJ ecosultation is avdlable 24 bours a day.

Call the Budman Center for Product Information at (901) 767 2722.

; SECTION 5 PRIMARY ROUTES OF EXPOSURI f
i'

1. Effects froto Acute Exposure:

Eye exposure: Mild irritant. Effects may ruge from oooc to mild depcoding on the leogib of exposure, solution
; cooccotration and first aJd cocasurca.

Skin exposure: Non-irritating to the skis.
In!ulation: May cause irritation or corrosion of mucous membrsees and the lungs. Exposed individuals should be roonitored
for respira'ory distress. broochitis or pocumonia.
Ingestion: No data is svallable on buman imgestion.

2. Effects from Chronic Exposure: -

,,

The effects from chronic exposure to this product have not beco fully evajusted.

| SECTION 6 TOX1COLOGICAL INFORMATION
i-

Acute effects: Oral LD50: Male: 1951 mg/kg FemaJc: 2.587 mg/kg
Acute Dermaj LD50: > 2,000.0 ng/kg

..) Acute inbdation LC50: 2.9 mg/L
1rritant effects: Mild transicot irritation.
Sertsitiz.ation effects: No evidence of sensitizatioc.
CarcJnogenic potendal: A two year rai carcinogenicity study showed a slight increase io c-cell adeoomis in female rats.
Studies with male rats and mde and femde mice did oot show amy evideoee of car:inogenic responsc. This product is not
considered a cartinoges.Not listed in tbc OSHA StrodArd. Section 1910.1200 as a carcioogen.
Other health effects: Mutageniciry studies were negative.

f SECTION 7
'

ENVIRONMENTAL TOX1COLOGICAL INFORMATION f
-1

Acute Aoustic LC50's
48 Hr. Daphnia Magoa: 0.37 mg/L
96 Hr. Fathead rninoow: 0.43 mg/L
96 Hr. Bluegill suofish: 0.34 cog /L
96 Hr. Raiobow trout: 0.47 mg/L

O BULA.B 6002
Page 2 of 6

.
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n nr. ac.cepw mv. - tw.u mg,.,
96 Hr. Mysit Sheic;:: 13.0 mg/L |
Avic Arule O-m' 1350*: !

MaJlut ducks: 805.0 tog /kg ).

'

Bobwhite qud!: J,100.0 coghg
_Ayie DietA.v LC50's
Mallud du b: > 5.620.0 ppm
Bobwhite quail: > 20, COO.0 ppm

| SECTION 8 PHYSICAL AND CHEh0 CAL PROPERTIES

. eleAr pale yellow liquidAppeannt e . . . . . . . . . . . . . ........

Odor . . . . . . . . . . . . . . . . . . . . . . . . . . . . mild
Dcosity C 25*C . . . . . 1.15 g/mL...............

Flub Point ........ oone............ ..

Frecting Point . . . . . . . . . . . . . . . . . . . . . . < 0*C
Boiling Point . . . . . . . . . . . . . . . . . . . . > 100 * C ( > 21 : ' F)..

solubility . . . . . . . . . . . . . . . . . . . . . . . . . CompleteJy mis:ible with water, insolubic in most organic solveau.
pH............................68
pH (100 ppm in water) . . . . . . . . . . . . . . . . 6 - 7

' vapor Prusure . . . . . . . . . . . . . . . . . . . . . . N/T
o/w Partition Coefficicet . . . . . . . . . . . . . . . . N/T
Oxidizing / Reducing Propeniu . . . . . . . . . . . . Not tested.

NOTE: N/A = Not Applicable, N/T = Not Tested

-

| SECTION 9 FIRE AND EXPLOSION INFORMATION

)
Flammable limits: Not applicable.
Extiriguishing media: Dry ebemical. water foam or carbon dioxide. Water should be used to cool surrounding cootainers.
Special firtrighting procedures: Nooe

.

,

| SECTION 10 REACTIVTTY INFORMATION

)
Stability: suble
Incompatibility: Anionic polymers
Hmrdotu Decomposition Products: Nooc known.

| SECTION 11 HANDLING PRECAUTIONS

Rubber glovu and safety glasau or gogglu an recommcoded.

{ SECTION 12 SATISFACTORY biATERIALS OF CONSTRUCTION |
1

.

DULAB 6002
Page 3 of 6
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Polypropylece
Pleaiglu ;

Tefloo
|PVC rigid

Buna-N rubber
Viton

<

EPDM rubber
PVC fiedble
Noopreoc
Fiberglus
Polyetbyleme low deosity
Tyson
Tyril 880
Gurn rubber
Silicone rubber
Hypdon
Aluminura 5052 H34

NOTE: W rup. cue all emer m.seriale nailissed above,wur abovid be awar Wut u of m4ch matariels with BLIL.A2 6002 may be beurdous end twwls
in demegas to such materials and other properry and persoeuliryuries. No dela concaming auch maiorista not lessed above should be implied by es wur.

|

J-

SECTJON 13 SPILL. LEAK, AND DISPOSAL PROCEDURES

.

SPILL AND LEAK RESPONSE CUIDELINES

Important: Before respooding to a spill or Icak of this product, review each section of this MSDS. Follow the
recoouncodations givea io the Hmodling Prtcautions sections. Cbeck tbc Fire and Explosio 2 Data section to determine if the

,) use of non-spuking tools is merited. Insure that spilled or leaked product does not con >e into contact with materials listed
u incompatible. If irritating furoes an present, ecosider evacuation of coelosed areas.

.

Emergesey Response Assistance: Emergeocy technied assistamcc is available et any time from Buckman bbornfories. Inc.,
by calling (901) 767 2722.

Initially minimize area affected by the spill or leak. Block any potecila] routes to water systems (e.g. sewers. streAcu. lakes.
etc.). Based on tbc product's toxicologicd and ebemical propenics, and on tbc size and location of tbc spill or leak, assess

} the impact on contaminated covironments (e.g. water systems. ground. air equipment, etc.). There are no melbods available
to compleidy elimionic any todeiry this product may have oc squatie environments. Minimize adverse effects oc these ,

'

environments. Buchan Laboratories. Inc. can be contacted for technicaJ assistamec. Determine if federaj. staic, and/or loca]

release notification is required (see Regujetory Classifications acetion of this MSDS). Recover as much of the purs product
as possible into appropriate cootainers. Later determine if this recovered product can be u3ed for iu intcoded purpose.
Address eleAn-up of contaminased environmenu. Spill or leak re .iduda may have to be collected and disposed of. Clay soil,
or commercially available absorbeau may be tLaed to recover any material that can not readily be recovered as pure product. l

Tlushing residua) material to an industrid sewer, if prescat at the site of a spill or leak incident, orv be acceptable if |
I

authorized approval is obtained. If product and/or spill / leak residuaJs art flushed to an industria) sewer, insure that they do
not come imio conta:t with incompatible snaterials. Cootact the persoo(s) responsible for the operation of your faciliry's
industriaj sewer systeco prior to intentionally flushing or pumping spills or IcAk.s of this product to the imdustrid sewer.

DISPOSAL CUIDELDES |

Note: Follow federal, state, and local regulations governing tbc disposal of waste materials.

*O
BULAB 6002
Page 4 of 6
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Contuninated Materials: DeeA if wuie coouini:t thi' Pmouca ca: ec hasdjed by available industrial c.%ce: ryru:= f

or other os-eite wu:4 managemco: uedt. If off-site managemcet is requirtd. contas: a company capedcoed ic iriustria) |
'

wute managennnt. This product is not rpecifically listed im 40 CFR 26) u a Ro.ource Conserva2 ion and Recovery Act
(RCRA) ha.zardous wute. Hewever, spill or IcAk residuaje mav mnet tbc criteria of a chuactedstic hazudous u rte under
this Act. Check tbc chuacteristics of the materiaj to k disposed of and/or tbc physical and reacdvity data give is thia )

O* MSDS for the out product. ,

1

Container Disposaj: Empty cootainen, u defined by appropriate acetions of the RCRA ue not RCRA bazardous wutes.
Howevet, in.rurt. proper snamsgement of any residuals remammt s cootainer.i

a

f SECTION 14
TRANSPORTATION A.ND SHIPPING INFORMATION

DOT shipping Name: NONHAZARDOUS

| SECTION 15 REGULATORY IhTORMATION
'

I

Toe following Regula: ions ue kmown to apply to the itse and disposal of this product. Addidoo J Federal. Sate and local'
i

regulations may also be applicable.

SARA (Superfund Arnendments and Resuthorization Act):
SARA 302 Ertrtrnely Hazardous Substances List (40 CFR 300): No compoocots of this product are listed.

l SARA 312 Hazard Category: ImmeEinte (Acute) Health Hazard.
SARA 313 Toxic Chernicals List: No Section 313 listed sub tances an present above de minimus levels.*

CERCLA (Comprehensive Environmental Response, Compensation and Liability Act: No componcets of this product
ne listed.

RCRA (Resource Conservation and Recovery Act) Listed Hazardous Waster: No cotoponents of this product ue listd.
CWA (Clean Water Act,40 CFR 401.15) Listed Substances: No components of this product ut listed.

-

FDA (Tood and Drug Administration): This product not approved for food contact uses.
,

TSCA (Toxic Substances Control Act) Applicability: Registered pesticidu an exempt from the requiremcca of TSCA.4

All compocents ne listed on TSCA leventory.

FIFRA (Federaj Insecticide, Fungicide, and Rodenticide Act): This product is a registered pesticide. ;
'

EPA Reg.No. 1448-42

IGUS/NPCA Rating: Healtb 1: Flammability 1: Reactivity 1
NTPA Ratings: Health I; Flammbiliry 1; Reactivity 1

STATE REGULAT10NS
,

California PropositJon 65:" Bis product hu beco reviewed for Prop 65 compoocots. and the following wuning applies:

WARNING: ' mis product may contalo rubstance(s) which are known to tbc Sute of Cajifornia to cause ca.ocer or
reproductive hum.
(Coouins Tra:.e levcls of Diebjoroethyl elber,1.4.Dionne, and N-nitrosodimcabylamine rnay be detectable.)
(Trace Contamicamts from Poly [oayethyleoe.(dimethylienio)etbyleec(dimethyliminio)ethylenedichloride))
Various State Right to Know Acts: Non.proprictuy bazudous chemicals ut listed in Section 2 of this MSDS. Sbould
you require fur".her information on specific proprictuy checscals or imeris pleuc contact Buck. mas Laboratodet Regula:ory

/% BULAB 6002.

Q Page f of 6
'
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AQUATIC TOXICITY PROFH.E

I BUCXMAN LABORATORIES DYTIRNATION AL, INC.

O
u x ac

ym
_ . _

Bulab 6002
,

.

A* Intradim
Poly {oryethyicne(ds:nethy!L*nirdokthyWdimethylinsdokthyiene d>chlonde) . M mittirrnun

Acustse ToxiciN Information*

Tc:hnical Bult.b 6002 (60 % Artive)
48 hour LC30 - Daphnia magna 0.60 mg/L

> 7.5 mg/L Mth 10 or 20 rng/L humie adds).

48 hour LC50 - Daphnia magne
48 hour IC50 - Qun 035 mg/L
96 hour LCSO - Bluegilj sunfish 034 mg/L (uandad water).

,

6.7 mg/L Wtural river water)

96 hour LC50 Ra.inbow trout 0.075 mg/L

96 hour LC50 - Fathead mmnow
0.43 mg/L

96 hour LC50 Sheepshead mmnow >600 mg/L,

96 hour LC50. Shrimp 23 mg/L
.

Chronic /Reproduedon Daphnia.magna
16 day EC50 (reprodue: ion) >1.0 mg/L

i

16 day LC30 (mortality) 13 mg/L . ,

|

>20 ppm30 day LC50 - My.~2us du!.is
no bioconentradon observedBioconcentradon - Channel catfish

,

HvdmMis Info marion:
Studies have shown that Bulab 60C2 does not depade sig.ificantly over 30 days at pH 5,7, or 9 in a pure

j water solution.2 Studies are presandy being corduc:ed to determine the environment 2) fate of thb

y product.

.

j

|
*

a

b NWh On fus 033 M relac211"w bl M'ogcal h. sad d2*.a F1||u wt W CO Db %d
,

- .norv - ,. aa,,,u _ or w - a,,)naomm<-no -
I

bered. ard tw2 mrA warranry prat tie imp 6ed by Law. Trw a*w remecy moarrs IkcWan Labor 2:ones IntemrJmat'

i is for e cause d ac=on retaars t) eds Da:a Shee h a casw b damages tw to ascoed any pree psd b no Dm
,

'

M d mar:y or MShes. wthout r>pwd t) whomer arvy sucn aakn a based &

'Biocphcim. Inc.1985. " Solution Hydrolysis of WSC?".
,
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llealth/ Accident (800)S77-1940Tr, . er isos3 67:3 (2153335 33oo

PRODUCT: CLAM-TROL CT-2

O ETFECTIVE DATE: 09-16 9 4
j]

REVISIONS TO SECTIONS: APP

PRODUCT APPLICATION: WATER-BASED MICROBI AL CONTROL ACEttf.

[)' HAZARDOUS INGREDIENTS

INFORMATION ON PHYSICAL HAZARDS, HEALTH HAZARDS, PEL*S AND TLV'S FOR SPECIFIC
PRODUCT INGREDIENTS AS REOGIRED BY THE OSHA HAZARD COMMUNICATIONS STANDARD IS
LISTED. REFER M SCCTION 4 (PAGE 2) TOR OUR ASSESSMENT OF THE PCTENTIAL ACCTTE
AND CilRONIC HA7.ARDS 0F THIS FORKJLATION.

(C12-16) ALKYL DIMETHYL BENZYL AMMONIUM CHLORIDE * * *CAS# 66424 05-1:
CORROSIVE (SKIN AND EYES); PEL:NOT DETERMINED;TLV:NOT DETERMINED

~ ETH Y L ALCOHOL ( ETH ANOL) * * * CAS N 64 - 17- 5 ; TLAMMABLE; EYE IR R ITANT; POTENTI AL
) LIVER AND KIDNEY TOXIN.MAY CAUSE CNS DEPRESSION;PEL:1000 PPM TLV:1000 PPM

.

.

2) TYPICAL PHYSICAL DATA
PH: AS IS(APPROX.) 8.9 ODOR: MILD
TL.PT.(DEG.T): 130 P M(CC) SP.GR.(70T): 0.965
VAPOR PRES $URC(mmHG): 44.0 VAPOR DENSITY (AIR 1): < 1.c0

VISC cps 70T: 73 % SOLUBILITY (WATER): 100.0

EVAP RATE: > 1.00(ETHER =1) AP PEAR ANCE : COLORLESS 'DD YE* LOW
PHYSICAL STATE:LIOUID FREEZE POIhT(DEC. F) : 7.00

3) REACTIVI'l:Y DATA

STABLE.MAY REACT WITH STRONG OXIDIZERS.DO NCfT COtiTAMINATE.BETZ TANK
CLEAN-OUT CATEGORY *B*

THERKAL DECOMPOSITION (DESTRUCTIVE TIRES) YIELDS ELEMENTAL OXIDES.

|

l

Ce
1007/94 Pagel Continued

!
i

'' ' - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



_ _ _ . . _ _ _ _ _ _ _ ._ _ . _ __ _ _. . . _ _

.

PRODUCT: CLAM-TROL CT-2
,

/ :

~t

Oi 4) HEALTH HAZARD EFFECTS
ACUTE SKIN CFTECTS'*** PRIMARY ROUTE OF EXPOSURE

SEVERE IRRITA?TT TO THE SKIN.POTENTI AL SKIN SENSITIZER
ACtJTE EYE ETTECTS ***

CORROSIVE TO THE EYES
ACUTE RESPIRATORY EFFECTS ***

VAPORS, CASES. MISTS AND/OR AEROSOLS MAY CAUSE IRRITATION TO UPPER
RES PIR ATORY TRACT.

CHRONIC ETFECTS OF OVEREXPOSURE ***
PROLONCED OR REPEATED EXPCSURES MAY CAUSE LIVER AND V,IDNEY TOXICITY.CNS
DEPRESSION AND SKIN SENSITIZATION.

MEDICAL CONDITIONS AGGRAVATED " *
NOT VJJOWN

SYMPTOMS OT EXPOSURE ***
INHALATION OF VAPORS / MISTS / AEROSOLS KAY CAUSE EYC.NOS,E, THROAT AND LUNG
IRRITATION; SKIN CONTACT MAY CAUSE SEVERE IRRITATION OR* BURNS.

-

PRECAUTIONARY STATENENT BASED ON TESTINC RESULTS
'*

MAY BE TOXIC IF OR ALLY INCESTED. ,

)
5) FIRST AID INSTRUCTIONS

SKIN COhTACT * * *
REMOVE CLOTHING.WASR AREA WITH LARGE AMOUNTS OF SOAP SOLU ~ ION OR WATER FOR]

15 MIN.IMMEDIATELY CONTACT PHYSICIAF
EYE CONTACT ***

IMMEDI ATELY TLUSH EYES WITH WATER TOR 15 MINUTES. IMMEDI ATELY CONTACT A
PHYSICIAN TOR ADDITIONAL TREATMEb7

) REMOVE VICTIM TROM COtTTANINATED AREA. APPLY NECESSARY FIRST AID
INHALATION EXPOSURE ***

'

TREATMEtrT.IMMEDIATELY CONTACT A PHYSICIAN.
,

ING ESTION" -
DO NOT TEED ANYTHING BY MOUTH TO AN UNCONSCIOUS OR COhv# JIVE VICTIM
DO NOT INDUCE VOMITING.IMMEDIATELY CONTACT PHYSICIAN. DILLTI CONTENTS OF
STOKACH USING 3-4 CLASSES MILK OR WATER

6) SPILL, DISPOSAL AND FIREINSTRUCTIONS
.) SPILL INSTRUCTIONS *"

VENTILATE AREA.USE SPECITIED PROTECTIVE EQUI PMEtTT.CONTAI N AND
ABSORB ,0N ABSORBANT MATERI AL. PLACE IN WASTE DISPOS AL CONTAINER.THE
CONTAMINATED ABSORBAhi SHOULD BE CONSIDERED A PESTICIDE AND
DISPOSED OF IN AN APPROVED PESTICIDE LANDTILL.SEE PRODUCT LASEL "

STORAGE AND DISPOSAL INSTRUCTIONS.
REMOVE IGNITION SOURCES.TLUSH AREA WITH WATER. SPREAD SAND / CRIT.

DIS POS AL INSTRUCTIONS * " *
WATER CONTAv.INATED WITH THIS PRODUCT MAY BE SENT TO A S ANITARY
SEWER TREATMEtTT TACILITY,IN ACCORDANCE WITH ANY LOCAL AOREEMENT. A
PERMITTED WASTE TREATMEtTT PACILITY OR DISCHARCED UNDER A NPDES PERMIT
FRODUCT(AS IS)-
DISPOSE OF IN APPROVED PESTICIDE TACILITY OR ACCORDINC TO LA3EL
INSTRUCTIONS

TIRE EXTINGUISHING INSTRUCTJONS***
TIRETIGHTERS SHOULD WEAR POSI*TIVE PRESSURE SELF-CONTAINED BREATHING
APPARATUS IPULL FACE PIECE TYPE) . PROPER TIRE EXTINGUISHINC MEDI A:
DRY CHEMICAL, CARBON DIOXIDE. TOAv. OR WATER

O)
10/07/94 Page2 Continued
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O 7) SPECI AL PROTECTIVE EQUIPMENT
USE PROTECTIVE EQUII' MENT IN ACCORDANCE WITH 29Cr:L SECTION 1913.132-134.USE
RESP!kATORS WITH'N USE LIMITATIONS OR ELSE USE SUPP*IED AIR RESPIRATORS.
VENTILATION PROTr.CTION*..

ADEQUATE VEh7:LATION TO MAINTAIN AIR COtCAMINANTS BELOW EXPOSURE * IMITS
RECOMMENDED RESP!RATORY PROTECTION **.

IT VENTILATION IS INADEOUATE OR SIGNIFICANT PRODUCT EXPOSURL' !S LIKELY ,
USE A RESPIRATOR WITH ORGANIC VAPOR CARTRIDGE 6. DUST / MIST PRETILTER

RECOMMENDCD SKIN PROTECTION.-.
RUBDER CLOVES
WASH OTT AT'TER EACH USE REPLACE AS NECESSARY.

RECOMMENDED EYE PROTECTION.**
SPLASH PROCT CHEMICAL GOGGLES

8) STORAGE AND HANDLING PRECAUTIONS .

STORACC INSTRUCTIONS" *
KCEP CONTAINERS CLOSED WHEN NOT IN USE.
XCEP AWAY FROM TLAMES OR SPARKS. BOND CONTAINERS DURING TILLING OR
DISCHARGE WHEN PERTORMED AT TEMPERATURES AT OR ABOVE THE PRODUCT FLASH
POINT.

H ANDLI NC INSTRUCTIONS * * *
COMBUSTIBLE. DO NOT USE AROUND SPARKS OR FLAMES. BOND COhiAINERS DURING
FILLING OR DISCHARGE WHEN PERFORMED AT TEMPERATURES AT OR ABOVE THE
PRODUCT TLASH POINT......................................................................+..

THIS MSDS WAS WRITTEN To COMPLY WITH THE OSHA HAZARD COMMUNICATION STANDARD........................................................................
) ) APPENDIX: REGULATORY INFORM ATION

THE CONTEhi OF THIS APPEND!X REPRESENTS INFORMATION KNO'**N TO BET 2 ON THE
ETFCCTIVE DATE OT THIS MSDS. THIS INFORMATION IS BCLIEVED TO BE ACCURATE.
ANY CHANGES IN REGULAT*0NS WILL RESULT IN UPDATED VERSIONS OT THIS DOCUMEh7.

...TSCA: THIS IS AN EPA RECISTERED GIOCIDE AND IS . EXEMPT FROM TSCA INVEh' TORY
REQUIREMEh75

') ...TIFRA(40CTR): EPA REG.NO.: 3 E '7 6 - 149
..USDA TEDERALLY INSPECTED MCAT AND POULTRY PLANTS- AUTHORIZED CAT. .

S EC . C 5 . G *1

...REPORTA~3LE OUANTITYtRO) TOR UNDILb7ED PRODUCT:
NO REGULATED CONSTITUEh'T PRESEb7 AT OSHA THRESHOLDS

... RCRA: IF THIS PRODUCT IS DISCARDED AS A WASTE.THE RCTsA HAZARDOUS WASTE
.

IDENTITICATION NUMBER I S : D0 01 = ICNITABI.E
... DOT HAZARD /UN#/ER GUIDEN IS :CCMBUSTIBLE LIOUIC/NA1993/#27
. .CALI FORNI A S Art DRI NKING WATER ACT (PROPOSITION 65) MATERIALS:

NO RCGULATED CONSTITUENT PRESENT AT OSHA THRESHOLDS
... SARA SECTION 302 CHEMICALS:
NO REGULATED CONSTITUENT PRESEhi AT OSRA THRESHOLDS
. . .S ARA SEC'"*ON 313 CHEMICALS :
NO REGULATED CONSTITUENT PRESENT AT OSHA THRESHOLDS

.5AR A SECTION 312 HA7.ARD CLASS :IMMIDI ATE ( ACUTE) ; DELAYED (Cl!RONICJ | TIEE
.

...MICHICAN CRIT! CAL MATERIALS:
NO RECULATED CONSTITUENT PRESEb7 AT OSHA THRESHOLDSC; SPECI AL - NONE: PC - BNTPA/MMIS HEALTH - 3: FIRC - 2: REACTIVITY -

| %

| .h
l
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4536 SOMERTON ROAD. TREVOSE. PA 19053
BET 2 MATERIAL SAFETY DATA SHEET ~

EMERGENCY TELEPHONE (HEALTH / ACCIDENT) 800-8771940

- (PAGE 10F 3)
-

a)CT : CLAM TROL CT 4 EFFECTIVE DATE:0610 94 ;
'

PRINTED: 06-10 94
REVISIONS TO SECTIONS: 4

|

I
I

2RODUCT APPLICATION: WATER BASED MICROBIAL CONTROL AGENT.
-SECTION 1 -- HAZARDOUS INGREDIENTS - - - -

NFORMATION ON PHYSICAL HAZARDS, HEALTH HAZARDS PEL'S AND TLV'S FOR SPECIFIC

2RODUCT INGREDIENTS AS REQUIRED BY THE OSHA HAZARD COMMUNICATIONS STANDARD IS
.!STED. REFER TO SECTION 4 (PAGE 2) FOR OUR ASSESSMENT OF THE POTENTIAL ACUTE

,

|
,

,

| .ND CHRONIC HAZARDS OF THIS FORMULATION.
1

(C1216) ALKYL DIMETHYL BENZYL AMMON!UM CHLORIDE"'CAS# 68424-851;
i CORROS!VE(SKIN AND EYES); PEL:NOT DETERMINED;TLV:NOT DETERMINED
|

T 7L ALCOHOL (ETHANOL)"*CAS 6417 5; FLAMMABLE: EYE IRRITANT; POTENTIAL {
Li dR AND KIDNEY, TOXIN.MAY CAUSE CNS DEPRESSION;PEL:1000 PPM;TLV:1000 PPM j

,

.

.

|

-SECTION 2 . TYPICAL PHYSICAL DATA- -

:H: AS IS(APPROX.) 8.1 ODOR' SLIGHT
E.PT.(DEG.F):) 200 P M(CC) SP.GR.(70F): 0.989
'ADOR PRESSURE (mmHG): - 18.0 VAPOR DENSITY (AIR =1): < 1.00
"SC cps 70F: 10 % SOLUBILITY (WATER): 100.0
NAD RATE: < 1.00(ETHER =1) APPEARANCE: COLORLESS TO YELLOW

FREEZE POINT (DEG.F): 30.002HYSICAL STATE:LIOUlO '

-SECTION 3 REACTIVITY DATA- -

iTA3G.MAY REACT WITH STRONG OX1DIZERS.DO NOT CONTAMINATE.BETZ TANK
| LEAN-OUT CATEGORY 'B' |

H_RMAL DECOMPOSITION (DESTRUCTIVE FIRES) YlELDS ELEMENTAL OX1 DES.

1
'

lO

.
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8RODUCT : CLAM TROL CT 4
-SECTION ' HEALTH HAZARD EFFECTS-
iCUTE SKIN EF~cCTS "* PRIMARY ROUTE OF EXPOSURE
I* OAUSE MODERATE IRRITATION TO THE SKIN

EYE EFFECTS *"
. . VERE IRRITANT TO THE EYES

CUTE RESPIRATORY EFFECTS ""
MISTS / AEROSOLS MAY CAUSE IRRITATION TO UPPER RESPIRATORY TRI CT

'

;HRONIC EFFECTS OF OVEREXPOSURE"*
PROLONGED OR REPEATED EXPOSURES MAY CAUSE LIVER AND KIDNEY TOXI.~lTY,CNS

DEPRESSION AND SKIN SENSITIZATION.
.4EDlCAL CONDITIONS AGGRAVATED "*
NOT KNOWN

;YMPTOMS OF EXPOSURE '" l

INHALATION MAY CAUSE IRRITATION OF RESPIRATORY TRACT; SKIN CONTACT MAY

CAUSE ITCHING AND/OR REDNESS.
RECAUTIONARY STATEMENT BASED ON TESTING RESULTS "*
MAY BE TOXIC IF ORALLY INGESTED.

-SECTION 5 -FIRST AlD INSTRUCTIONS - -

iKIN CONTACT "*
REMOVE CONTAMINATED CLOTHING. WASH EXPOSED AREA WITH A LARGE QUANTfTY OF
! P SOLUTION OR WATER FOR 15 MINUTES

!Y: CONTACT"*
IMMEDIATELY FLUSH EYES WITH WATER FOR 15 MINUTES.lMMEDIATELY CONTACT A

,

PHYSICIAN FOR ADDITIONAL TREATMENT
NHALATION EXPOSURE *"
REMOVE VICTIM FROM CONTAMINATED AREA TO FRESH AIR. APPLY APPROPRIATE
FIRST AlD TREATMENT AS NECESSARY

ya-- lON"*
[pT FEED ANYTHING BY MOUTH TO AN UNCONSClOUS OR CONVULSIVE VICTIM

.}.~ WOT INDUCE VOMITING.lMMEDIATELY CONTACT PHYSICIAN. D! LUTE CONTENTS OF
STOMACH USING 3-4 GLASSES MILK OR WATER

-SECTION 6 SPILL,D!SPOSAL AND FIRE INSTRUCTIONS- -

,

IPlLL INSTRUCTIONS **
VENTILATE AREA,USE SPECIFIED PROTECTIVE EQUIPMENT.CONTAIN AND

ABSORB ON ABSORBANT MATERIALPLACE IN WASTE DISPOSAL CONTAINER.THE
'

'TAMINATED ABSORBANT SHOULD BE CONSIDERED A PESTICIDE AND
k) POSED OF IN AN APPROVED PESTICIDE LANDFILLSEE PRODUCT LABEL
STORAGE AND DISPOSAL INSEUCTIONS.
FLUSH AREA WITH WATER. WET AREA MAY BE SLIPPERY. SPREAD SAND / GRIT.

MSPOSAL INSTRUCTIONS""
WATER CONTAMINATED WITH TH!S PRODUCT MAY BE SENT TO A SANITARY
SEWER TREATMENT FACIUTY,lN ACCORDANCE WITH ANY LOCAL AGREEMENT,A

PERMITTED WASTE TREATMENT FACILITY OR DISCHARGED UNDER A NPDES PERMIT .

i

PRODUCT (AS IS).
DLSPOSE OF IN APPROVED PESTICIDE FACILITY OR ACCORDING TO LABEL
INSTRUCTIONS |

IRE EXTINGUISHING INSTRUCTIONS *"
FIREFIGHTERS SHOULD WEAR POSITfVE PRESSURE SELF CONTAINED BREATHING
A:PARATUS(FULL FACE-PIECE TYPE). PROPER FIRE EXTINGUISHING MEDIA: J

DRY CHEMICALCARBON DIOXtDE, FOAM OR WATER

i
-

1 '

0
I

i
,

l
-

|
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MODUST : CLAM TROL CT-4
-SECTION 7 SPECIAL PROTECTNE EQUIPMENT

|
JSE PROTECTNE EQUIPMENT IN ACCORDANCE WITH 290FR SECTION 1910.132-134.USE |

2ESPIRATORS WITHIN USE LIMITATIONS OR ELSE USE SUPPLIED AIR RESPIRATORS.
|

6 '. TION PROTECTION"' !

C .JATE VENTILATION TO MAINTAIN AIR CONTAMINANTS BELOW EXPOSURE LIMITS
iECOMMENDED RESPIRATORY PROTECTION"'

IF VENTILATION IS INADEQUATE OR SIGNIFICANT PRODUCT EXPOSURE IS LIKELY, ,

;

USE A RESPIRATORWITH ORGAHlC VAPOR CAKTRlDGE & DUST /M!ST PREFILTER
RECOMMENDED SKIN PROTECTION *"

NEOPRENE GLOVES |

WASH OFF AFTER EACH USE REPLACE AS NECESSARY.
RECOMMENDED EYE PROTECTION *" |

SPLASH PROOF CHEMICAL GOGGLES !

-SECTION 6-- STORAGE AND HANDLING PRECAUTIONS--------
iTORAGE INSTRUCTIONS *"

KEEP CONTAlHERS CLOSED WHEN NOT IN USE. l

DO NOT FREEZE.lF FROZEN, THAW AND MIX COMPLETELY PRIOR TO USE

4ANDLING INSTRUCTIONS'"
NORMAL CHEMICAL HANDLING

... ............................................ ....................

~H. ISDS WAS WRITTEN TO COMPLY WITH THE OSHA HAZARD COMMUNICATION STANDARD
... ......... ......................................... ...... ....

APPENDIX: REGULATORY INFORMATION
ME CONTENT OF THIS APPENDIX REPRESENTS INFORMATION KNOWN TO BETZ ON THE

IFFECTIVE DATE OF THIS MSDS. THIS INFORMATION IS BELIEVED TO BE ACCURATE.
WY CHANGES IN REGULATIONS WILL RESULT IN UPDATED VERSIONS OF THIS DOCUMENT.

)iEQUIREMENTSHIS IS AN EPA REGISTERED BIOClDE AND IS EXEMPT FROM TSCA INVENTORY
.

i

..FIFRA(40CFR): EPA REG.NO.: 10324-43-3876
. REPORTABLE QUANTITY (RO) FOR UNDlLUTED PRODUCT:
NO REGULATED CONSTITUENT PRESENT AT OSHA THRESHOLDS

. RCRA: IF THIS PRODUCT IS DISCARDED AS A WASTE.THE RCRA HAZARDOUS WASTE
DENTIFICATION NUMBER IS:NOT APPLICABLE
.DDT HAZARD /UN#/ER GUIDE # IS : NOT APPLICABLEs
.C FORN!A SAFE DRINKING WATER ACT (PROPOSITION 65) MATERIALS:
.O REGULATED CONSTITUENT PRESENT AT OSHA THRESHOLDS'

. SARA SECTION 302 CHEMICALS:
10 REGULATED CONSTITUENT PRESENT AT OSHA THRESHOLDS
. SARA SECTION 313 CHEMICALS:
:D REGULATED CONSTITUENT PRESENT AT OSHA THRESHOLDS
. SARA SECTION 312 HAZARD CLASS:IMMEDIATE(ACUTE); DELAYED (CHRONIC)

. MICHIGAN CRITICAL MATERIALS:
!O REGULATED CONSTITUENT PRESENT AT OSHA THRESHOLDS
N'FP A/HMlS : HEALTH - 2; FIRE - 1; REACTIVITY 0; SPECIAL - NONE: PE B

(~
<
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AOUAT10

EET . LABORATORIES, INC. LABORATORY
T0XICOLOGY :

NE t
-_

oavs a, Tow noe.o.T A EVOG E. F* A i D D4 7.v.G./ . / Td R O 13 355 S:003.n th x; 173 S ece F AX w ass.ee e

.

.-,

PRODUCT: CLAM TROL CT-4

AOUATIC TOXICOLOGY
'

.

Fethead Minnow

96 hour Flow-Thru Bloassay
.

LCSO: 1,35 MG/L

.c

D.aphnle magna

48 Hour Flow-Thru Bloassay

LC50: 0.20 MG/L

)

|
|

(
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NPDES Permit No. MO 0098001

STORM WATER SECTION

This section contains detailed information on storm water runoff at the Callaway plant. It has been
compiled based on the federal storm water regulations,40 CFR 122, and state regulations 10 CSR
20-6.200.

Contents

This section contains EPA Fo"12F since the state does not have its own form. Note that minor
deviations from the federal form have been made due to the differences in the state storm water
requirements. For instance, the outfalllocation in the federal form requires the outf all's latitude and
longitude. This information is given in Township and Range per the Missouri requirements. An
additional requirement of identifying and describing outdoor vehicle maintenance and cleaning areas
is present in the state regulations and is included in this package.

Several attachments and drawings are also included. The attachments are labeled beginning with'

an "SW" (Storm Water) designation to avoid confusion with previous sections in the application.
The attachments provide additional details on the required Form 2F information including storm
water sampling. A plant site drawing, a site topographic map, as well as a drawing indicating
changes for Refuel 7, have been included.

Throughout this section of the permit reapplication, locations of specific items at the plant site are
referred to in relation to " plant north." Plant north is defined as'225* from true north. Both plant
north and true north are shown on all attached drawings.g

# )

Overview

Storm water runoff at the Callaway plant is d;rected by ditches and other conveyances to one of six
settling ponds prior to discharge to waters of the state. The site drainage areas and the main
conveyances that leave plant areas are shown on Drawing NPDES-002, Storm Water Outf alls
010-015 Topographical Map & Drainage Areas. The actual outfalls are the discharges from the
sedimentation ponds, and they are designated as Outfalls 010-015.

For this permit application, only portions of the drainage areas were described as being affected by
plant activities. These areas are shown on Drawing NPDES-001, NPDES Storm Water Information
Outfalls 010 015.

The intake structure for the plant is located five miles from the plant site. A roof drain on this
structure drains storm water from the roof directly to the Missouri River. There are no sources of
storm water contamination on the roof of this structure. We believe that this storm water runoff is
deminimus to the river as defined by state regulations and we have, therefore, not classified this
point source to be a storm water outf allin this permit reapplication.

Storm water which collects in containment structures around aboveground storage tanks and oil
filled transformers on site is discharged to storm water outf alls. The tanks generally contain oil or
products that are acidic or basic. Storm water that collects in the containments is pumped to runoff
ditches on site after verifying that there is no oil sheen on the water and the pH of the water is i

between 6-9.

SW 1
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NPDES Permit No MO-0098001

Storm water is also collected in the Unit Two basin. Periodically, accumulated storm water in the
Unit Two basin is pumped to a nearby retention pond, Outfall 012. If in the unlikely event that the
Unit Two basin were to overflow, it would flow to Outfall 010.

!The Missouri Conservation Department is responsible for the coordination of pest control around the
settling ponds such as beaver control on an as needed basis,

i

|
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Pwaw pritu ur type the unsheed areas only EPA ID Number iorm APP'oved Ou8 Nr.,20a40086
^""'* *' "" 3 ' 4 2MO4098001

Unned States [averonmental Praico.on AgencyIorm b wa*mston. DC 2ono ;2F '
.

NPOIS

C- Application for Permit to Discharge Stormwater
Discharges Associated with industrial Activity
Paperwork Reduction Act Nohce

Pubk reportmg burden Iur this applicahon as estimated to average 28 f> hours per applicahon, mcludmg hme for revieweg instruchons, searchmg enntmg data
sources, gatherms and maintammg the data needed, and completmg and reviewmg the cohection of mformahon. Send comments regardmg the burden eshmaic,
any other aspect of this collection of mformation, or suggeshons for improvmg this form including suggestions which may increaw or reduce tha burden io. Cheef,
Informahon Pohcy Branch, PM-223, U.S. E nvironmental Proiection Agency,401 M Street 5.W., Washington, DC 2040; or Direcor, Ofra e of informahon and
Regulaiory Affairs Office of Management and Budget, Washesion. DC 20503.

- , - - ----,-.m..
',

.. . . ..._...r ,..r -

. A D r..!.*..; ''r.n... w -e. 4.-c,Q d iny W
. . ~. .

' \,
.

)- { % %. 6,, p .. 0,
.

- : ', ,mLw-- - - - - - m, . c ,_ y ,1 , % g,w,, 4.,
::.. . s.I, Outfall Locat. ion -4 - -. 1 -- w w.e n [ , . -

'

w. .
- t ,

, ,.

For each culfall, list the laulude and longitude of its locahon lo lhe nearesi 1$ seconds and the name of the recewmg water.

A. Outfall Number B. Latitude C. Longitude D. Receiving Water

010 Section 12, Township 46N, Range 8W Logan Creek

011 Section 12, Township 46N, Range 8W Logan Creek

012 Section 14, Township 46N, Range BW Mud Creek

013 Section 14, Townshp 46N, Range SW Mud Creek

014 Section 11, Township 46N, Range SW Auxvasse Creek

015 Section 11, Township 46N, Range 8W Auxvasse Creek

[ ll. Improvements jQ , ' . ' c f E'# . 1.h Mc M fth'hfh.? f.h
A. Are you now required by any Federal, State, or local authority to meet any implement 3 hon schedule for the construcion, upgrading, or operabon of waslewater treatment

equipmen| or pracisces or any other environmental programs which may aheci the dncharges descrsbed m this appbcation? This meludes, but n not lemsied lo, permit
condshons, admmistrative or enforcement orders, enforcement cor sphance schedule letters, slapulalEms, Court orders, and grant or loan condehons. jg

1. Identification of Conditions, 2. Affected Outfalls 3. Brief Description of Project 4. Final Compliance Date
Agreements, Etc. Number Source of Discharge a. Required b. Projectedi

N/A
1

l

|

|
1

i

1

5. You may attach addihonal sheets describing any addehonal water polluhon for other environmental protects which may ahect your dischargest you now have under way or
whech you plan. Indicate whether each program is now under way or planned, and mdacate your adual or planned schedules for construdion. N/A

111, Site Drainage Map ; 1'' ' '~: ' ' ~ - ' . . - . - ,' ~. ', W[ ,j. ? 96 (1 ). }} Wy
- "

-

N!ach a seie map showing topography lor indecanng the outime of dramage areas served by the outfallts) covered m the applecation if a topograph< mJu n unavailable) depiaing the
" ribrv mcludmg each of its miake and docharge strudures; the drainage area of each storm water outfall; paved areas and buildmgs withm the drainage area of exh slorm water outfall,,

each k.nown past or present areas used as outdoor slorage or disposal of pgnificani matenals; each ennhng sirudural Control measure to reduce pollutanis in storm water near matenals
:ad.ng and access areas areas where peshcides, herbicides, soil condshoners and fenshiers are apphes; each of its hazardous waste Ircalment, storage or dnposal units imcluding each
ea not required to have a RCRA parmn which n used for xcumulahng hazardous waste under 40 CF R 262.34t each well where fluids from the facihty are m)eded underground.
)mts. and other surface water bodies which receive storm water dncharges from facihty. See attached Drawings NPDE5401, NPDE5402, and NPDE5403,

%'
[PA FORM 35142F (1190) Page 1 of 3

|
|
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coniinued f,om m, e tone

74fighhj@ [ M hhIV. Narrative Description of Pollutant Sources MrJ . = _

/. Ior each ouitati, prov.de an eu.mee of the 3.ca t.nciude uniiu of imperv.ous surfaccuenciud,ng p,ved areas and buaid.ng roofo drsined so ihe ouif art. and an estimee of the

( ioial surtare sea dr4.ned by the outfall

Outfall Area of Impervious Surface Total Area Drained Outfall Areas of Impervious Surface Total Area Drained

Number (provide units) (provide units) Number (provide units) (provide units)

010 2.5 acres 95 acres 013 0 acres 40 acres

011 9 acres 425 acres 014 4 acres 100 acres

012 24 acres 100 acres 015 0.5 acres 60 acres

B. Provide a narrative descnpison of pgn 6 cam malertals shal are currensly or m the past ihree years have been treeed, siored, or disposed m a manner to atiow esposure 10 storm
water method of trealment, storage, or dnposal; past and present materials management pr acieces employed m the last three years to msnmuze contact by these matenais with
porm waier runoff, matenals loddmg and access areas; and the locaison, manner, and frequency in which pegecedes, herbicides, soil conditioners, and lenalizers are applied.

See Attachment SW-A, Significant Materials

C. For each outfall, provide the location and a descnpison of emiuing structural and non structural comrol measures lo reduce polluianis m storm water runoff, and a descripi.on
of the arcaiment the storm water rece,ves, mcludeng the schedule and lype of maintenance for control and trealment rneasures and the ultimale dnposal of any solid or fluid
wastes other than by dncharge.

Ourfall Treatment List Codes from Table

Number 2F

010 See Attachment SW 8, Outfall Descriptions and Control Measures 4-A

011 4-A

012 4-A

013 4-A

014 4-A

015 4-A
_,,

|V. Non Storm

A. I certify under penalty of law that the outf alltu covered by this application have been lesied or evaluated for lhe presence of nonpormwater docharges, and shar all i

nonslormwaier dacharges from these outfallts) are idente6ed in eisner an accompanymg Form 2C or Form 2( applicaieon for the outf all. i

NOT APPLICABLE |
Name and Of6cial Title

5 e Dee5'gned
,

8. Provide a descrips.on of the method used, the daie of any testing, and the onssie dramage pomis that were directly observed during a test.

See Attachment SW-C, Requests for Non-Storm Water Discharges

VI. Significant Leaks or Spills

Provide emisiing mformaison regardmg the hnsory of signs 6 cant leaks or spills of tonic or hatardous pollutants at the facihiy m the past three years, including the appronsmane daie and
locanon of the sp.u or leak and she type and amount of maierial released. I

1
'See Attachment SW D, Significant Leaks or Spills

C |

(PA iorm )$$2F 0190) Page 2 of 3 Cononue on Page ) |
1
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MO-0098001
Continued from P ge 2 EPA ID Number

,

.
.__ _ __ _ _ _ _ _ . . . _ , , , . - - - - _ _ _ _ _ _ _ . - - _ -[ggi

I. Discharge Information hfNQ,-aaifgz_=== gg = .

8. C, & D See mStructions before procee' ling Complete one set of tables for each ourfall. Annotate lhe outfall number m lhe space provided Tables VIM. VH-8, and VH4 are
ancluded on separaie sheets numbered Val-l and Vti.2.

t. Potental discharges ..at covered by arsalysis. is any pollutant tested m 1able 2F 2a substance or a component of a substance which you currently use or manufacture as an miermed.aie
or feal product or byproducti

O Yes (list all such pollutants below) MNo (go to section IX)

,

Do you have any knowledge or reason to beleeve that any beological te 4 for acute or chronec toxicity has been made on any of your discharges or on a receiving water en relatoon to your
descharge wnhin the last 3 yearsi

O Yes (list all such pollutants below) E No (go to Section IX)

,I

were any or the analyses reported m iiem v performed by a coni,aci laboraiory or coniuiimg rirme

D Yes (list the name, address, and telephone number of, andpollutants analyzed by each such laboratory or form below)
D No (go to Section X)

|

A.Name B. Address C. Phone No. D. Pollutants A.,alyzed |

Maxim Technologies, Inc. 1908 innerbeit Business Center Drive See Attachment SW-E,

St. Louis, MO 63114-5700 314/426-0880 Storm Water Sampling

Teledyne Isotopes Midwest Laboratory 700 Landwher Road 708!564-0700
Northbrook, IL 60062 2310

X. Certification I' 1 ' ' ' - - ' .1 - 4 -l' .} 7 .) n t Yp'Ek y ; 4'hs'[- )h j'i

I certsly under penalty oflaw that this document and all attachments were prepared under my dsrection or supervision in accordance with a
system designed to assure that qualifiedpersonnelproperty gather and evaluate the information submitted. Based on my inquiry of the person
or persons who manage the system or those persons directly responsible for gathering the unformation, the information submitted is, to the best
of my knowledge and behef, true, accurate, and complete. I am aware that there are significant penalties for submitting f Ise information
including the posssbility of fine and imprisonment for knowing violations.

Donald F. Schnell, Senior Vice President - Nuclear 314/676-8240

A. Name and Official Title (type or print) 8. Area Code and Phone Number

i

O. Date Signed'

D" 4Se 9C'

C. Signature j

IPA Form 3sl42f U I-90) Page 3 of 3
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Form Appened OMB n.o 20*mCse
wseet

EP A ID hwana A,,r w ,a M i.,: NOTE:FOR'dAT REVI5ED
outwe ID ele

! m . i.,.rm. .C - ,,em-,e,.<,.,on,

K ) . vos m.s. , .de i, . I,s ., e, i s e e,,w,..s ,.t - ,.li.ie m.s , .e C.,.e.e e.e ,.r .m. .e,<.. $es _ e r., e. .p,es ..,
_

L S.mmer er $.orses et Ps4ies.m.
M u.m.m tw.n A.ee.ge s ei

r.ne est $ orm L..m.s esser e us
e.d ( es.de . us $.a. pied

CAs Nember
(w ..e.nemie) ei gswdn e.p ,d C'*6 5'*P'' Compe wcrem s**P'' Comp w

| o,i e,4 c,eese
n.s aga >A ., 54 NA 2 Regered Te.aas

t ,se% , o..,e. . 7, og4 ,A - o i ~9eered in .g

Demand (soDi)e

12 mg4 NA NA NA 3 Re9"' red T ' hag

| Chernied Ouygen

| Demand (COD)

I Tesal Suspended 6.4 mg4 NA $ g mg4 NA 2 Req * red Tesuas

( Sei de (T15)

Ted Kgdehl 4 444 sig4 NA hA NA I Req * red Tnaag
*

[ $swegen

e 6 mg4 NA NA NA 1 Re9* red Teshes

| Neesas plus
, v_. N r.p

} Tonal
9.96 mg4 NA hA NA 1 bqeered Tenneg

1 Phosphorus

,
&8|pH

| Part B e Less each polluians thaa is lemned m am smuens smdelens which she facdeep as sub,ect to er any pollutants lesied a she facilny's NPDE$ poems for ne process wasse ois (if the facdwy a opereung isader an esenung NPDESe

, permn) Caenpaeis one imine for each outfall $de the efe_ _
Ier addossonal emails and reguatements

1

homber
Feuessed Massenem Value Average Ve6ers

and (ondede esses) (eachede esses) of $aerm
Eweets

CA$ Nember $empted $.orses of Pelleesets

(W evealehie) ei -.canwd
ti sewd O'** I'*''' ComposawGrab $ amp 6e Comp.sae

,

'nhie $elids de.1 mihe NA NA NA 4 Regered Testeeg

4mmeets tas h) <0.8W mg4 kA NA NA I Requered Tespeg
J

|
'

N. Taal Orgsaw 4.454 mg4 NA NA NA 8 Regmred Teens

%tagnes.m. Tesal 6 429 mg4 NA AA h4 1 keg = red Teenas

TDS Se osa NA NA >A 8 Regered Tesuas

Chenes. Free Aved. 8 93 esa NA NA NA l Regemf Tasing

PCS 49.$ oga NA NA NA i Regered Tesweg

Carper.Taal 58.2 mg4 NA NA NA 1 Requeavd Tnhet

Regated innes
W.bek Tesal =s.2 mg4 NA A4 NA

Z,as, T otal <G.0$ og4 NA NA NA 3 Regmeed Tenneg

C op,= , * ' <e.2 mg4 NA NA N4 3 Re,m,,d Taneg

Whd Daneel"4 *9 3 mg4 NA NA ha I Regered Teskes

24es Dene#**d =4 eS og4 NA NA NA 3 k,g ,,d Te n.g

Tronom *195 pCaA NA NA NA 3 Reger,d Testieg

b3II *43 E.09 eCkel hA NA NA 8 Regared Tennes

* NA NA NA 3 R,,,,,,T,,,,,
Commeta .,w

S* M e2 pC14 NA kA hA R,,m,,4 Tau.g

Fe!S 6J pCn4 hA AA NA I Regend Taung

* No peaks recorded. See attached sheets for a list of nuclides and their mmimum detectable activery.

c , need an psee vis.:
EP A Form 35 to 27 (1190) rege s13.#

(
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MO-0098001 Form Approved OMB No. 2040-OC86

Out(sil ID 010 EPA ID Number
Approval espires 5-3192

| Pan C Lass cach polluiane shon in Table 2F 2. 2F4 d.as you know or have seawn so t<lieve es peseni See the instrucnons for addinonal deiaels and requirements. Complete one table for each

.jpyaH

Pollutant Manimum Value Average Values Number

and (include units) (include units) of Storm
Es ents

CAS Number Sampled Sources of
(if available) Pollutants

Grab Sample Grab Sample

Taken During Taken During

First 30 Flow-weighted First 30 Flow-

niinutes Composite Minutes weighted
Composite

N/A

|

,

1
.J

|

|

|
| Part D Provide data for the storm event (s) which resuhed in the maximum values for the Dow weighted composite sample.

! Dateof Duration Total Rainfall Number of hours between Maximum flow rate Total fluw Season Form of

Storm of Storm during storm event beginning of storm during rain event from rain sample Precipitation

Event (in minutes) (in inches) measured and end of (gallons / minute or esent was (rainfaff,

previous measurable rain specify units) (gallons or taken snowmelt)

event specify

units)
|

0.490 M G Spring Rainfall
! 4/16/95

*
120 0.6 >72

1.96 M C Summer Rainfall! 8/2
*

2.4 15*

I 8/3/95

Summer NA*! 9 5/95 * * * * *

i 9. Provide a desension of the meihod of now measuremeni or esiimaie.

* See Attnehment SW-E, Storm Water Sampling

bV

EPA Form 3510-2F (1190) Pare Vil-2



se,= A,eee.ee o*ie %e :oso oca+mOmeese
oedd io ett EPA ID heaam 4,.,e.ei e., . S-j i.*: NOTE: REVISED FOIO1AT

4

i s at Ihmes,,e seaarm. ee ice eeed trem pase 3 et Fe,m ap,

A . s es m.a. p e .de vie em iu of a see. e.e o in e , posisi.m m one i.nie Cem,ieie e.e ie re, e.ch esirali See si, ci.e.s re, addene i de. is

(W./ r .... .s..mem ,sie.s Asere,e , .- Nemor , mn- .f ,.81o..mo

.e4 poeiede es.u) s doe, e us Sierm E.een
Sampsed

CAE N.mber
or e.e.iensen

[
cron 5.mpie ce.n 5.mpa,

Time eerin y,6,,p n.,i Takee Denes
i Fieve M Compos.ee F. eve 3e Fle. eeighwd

Maessee Menews Componee

3.7 mgi NA NA 3 Rege* red TethAg4 *
Oil and Grease

S ologicai Oeyyes 3.8 mg4 NA NA i kegeered Tenang
*

C- ' (DODs)

Cliemie.al Oeygee 14 mg4 NA NA I Regered Teshes*

Demand (COD)

Teial Seepended 29 mg4 NA NA 1 Regered Test.es*

Solids (TSS)

f fossiKreadahl g 3,, ,,4 g4 p4 | g,qmred Teeunge

3 Nwegen

8.$3 e64 NA NA i Regered Tennes*e Neersas plus
e %'wete Nieogen

1.e1 mg4 NA NA I Regered Tennes'
Teial *

I rhe.ph-

! pH 7.4

+ Part B . Lees each psilosam lhes is lemned se en efhent pedesses whwh the focalesy is siAject to er say pellesamu hsied as the facstasy's NPDES permie for su procans easieweier (of the facifiev se opereung vader en enesung NPDES

g permst) Campime cas lable is each suifsit See the ansuustseas for addienmal deiads and se,wamenes.

Peilmens Messmen Vaise Averspe Valeses Nember

sed (inetode meses) (sedede onees) of Seerm
Eween

CAS homhee
Sampsed Seerees of Pelleisets

* (if evailshie)

Grab Sample ces6 Sample
*

Tshee Denes Tahoe Denes
Time sense Flee-emghted

,First 3 .Firsi M
i

J3.. . Com .. ...e. C.mpo .e

l
* 6.3 m444 c NA NA I Regered Tenneg

5eetleshie Een.de

0114 mg4 NA NA I Requeed Tennet*A mme**e las N)

4 at age NA NA I Required Tesung' .%. Tesed Orgess *

Wgeseson, Tegel 6.94 og4 NA NA I Regered Teshes*

4M mg4 NA NA i Rege.eed Tennees
TD5 *

e 64 mg4 NA NA I Regered TeswegChienes, Free Aved. *

|PCB =0.5 ogi NA NA I Regered Tesher*

Coppee. T eeal <ea og4 NA NA I Regered Techeg*

es.2 mg4 NA NA $ Rege red Tennes% ehet,Tesal *

<a 66 mg4 NA NA I Regewed TesneZaeo Tesal *

<eJ ogi NA N4 1 Regered TesnesCegper, thseelved *

<e.2 mg4 NA NA I Regered Teshes%whel Diseehed *

e4 el og4 NA kA | Rege. red Tennesleek Diese8*ed *

*15$ PCia NA NA l Regered Tesung I
I""*m *

1

l

se flE.e9 oCi/mi NA kA 1 Regered Tehog il 138 *

I

comme i.e.e,w * ** NA NA I Regered Tanes !

<3 pCL4 NA NA 1 Regered TesumeEe-a tN *

4 9 pCh4 NA NA t Regesred TnungFe SS *

bec Aasenenem Su4 Searm nesier kamphes*

** No peaks teserdad See avisched snees (et e ini of nuclides and shee mesmem deeciebte sevvery 1

EPA Form 351rA2F (1190) Pape Vll.1 Canonsed on page Vll : !
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MO-0098001 Form Approged OMB No. 2040-OC86

Outfail lD oll EPA ID Number Approsaicapires $ 3I 92

Pan C . Las each pollwiaal shown m Table 2F-2,2f-4 that you know or have reason to believe is preseni. See the instrucuans for addenonal details ared requirements. Canplete one table for each

^/
ball Pollutant Maximum Value Aserage Values Number

and (include units) (include units) of Storm
Events

CAS Number
Sampled Sources of

(if available) Pollutants

Grab Sample Grab Sample

Taken During Taken During

First 30 Flow-w cighted First 30 Flow.

Minutes Composite Minutes weighted
Composite

N/A

|
t

\
!

! |

|
1

-

Pan D . Pronde data for the storm event (s) which resulsed in the mammum values for the now woghted composite sample.

Date of Duration Total Rainfall Number of hours between Maximum flow rate Total flow Season Form of

Storm of Storm during storm event beginning of storm during rain event from rain sample Precipitation

Esent (in minutes) (in inches) measured and end of (gallons / minute or event was (rainfall,

previous measurable rain specify units) (gallons or taken snowmelt)

event specify
units) 1

2.2 48 100 gpm 7.94 MG Summer Rainfall7/4- *

7/5/95

NA** * * * * *
9n/95

9 Prod a desenpeion of the meihod of now measurement or esumaie.

* See Attachment SW-F., Storm water Sampling

"%
(G EPA form 3510 2T (Il 90) Page Vib2
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nicMoogeel som A,,re ed ous % :oaa.0cs*
(x, dan ID e:2 trADhecem Ap,re.al, ,,m p ,42 NOTE: FOR% TAT REYlSED

% re. Dio.6.rse sea.co.s ICee e.ed fr.m p. s of F.rm 3r)

5ee mswucuens for adddeaal enels] A * Tee meu preesde De raidia of 31 leans one anales.6 for esert pullosam m ese uble Complew see ub4 for sech enefaN

Pelleteet Messmem % sawes A=essee Veines Nombre of Seenes of potteesets

sad beenode emets) beetwee eens) 5serm Eweess

CA5 kombee Sampled

Of e.mistle)

Grat 5 ample Grat sample

Toisee Denns Takee Dones
perse 34 Tisme 5enes First 2e Tesee Seews

Meneses Composew Meow es Compemw

4.4 med 2 Perlung Las Dreieste0.6 mg4 *a
Del and Careau

IJi mg4 2 Regered Teshes
3,see,, cal D,ypee 132 e.g4* *

Demand (BODo)

* * NA I Regmeal Tennes
Chemmal Osyres 5 mg4

Demand (COD)

180 mg4 2 Regend Tesung
Tag 5,epended 3Ji og4* *

Soleds (T55)

* * NA 6 Regenred Tennes
Tag R,eldahl 4.32 mg4

Neuoyse

e 42 mg4 2 Regeered Teeweg4.g4 mg4 **%ereas piae
%yene Nieroyes

414 mg4 2 Regend Tsung4.1T og4 *Tesal *

Pheophorus

pH T.97

Fan S . Less ee6h pollinase man is lesened se se emese gedelme which the faulay is subrecs ne er any pelletenes heied in the facd ey's NPDE5 perma for sts process masse-seer Of the faceiny es operums tender se eussung NPDE5

perms) Campime see sable for each outfall See se insmaciene for addn.onel deinds and regeremems

j Peeleasef Masemeo Value Average Values Nember

and hactede oness) bestees meses) of Siero
[eemuCAS Nemher

Of e adable)
5empted 5.evees of Pellesents

Grab Sample Cret 5emp6e

Taken Dunes Takes Danes
Ferns 34 Tenne mnes First 36 Tise
Meneses Composste Mine es Compeane

4.1 m64Ar * <e.1 2 Rege* red Tessees*Sensessie 5el ds

e.690 mg4 NA NA 1 Regered Tesnes*Ammenes das N)

* 6.2J mg4 NA NA 1 Regered ToshagN, Tesal Organu

22.4 mg4 NA NA I Regered TesuesMegmeno m. T eama *

244 ms4 264 mg4 2 Regewed Tsung*TD5 *

4.03 mg4 * e e2 og4 2 Regered TesnesChaenes. Free Awad. *

*e.S og4 NA NA j Regered TeshesPCB *

* * <e.2 mg4 2 Regered TennesCopper. Tee si =e.2 mg4

<e.2 mai 2 Regenred Tennes*e.2 og4Nwhe4. T eesa **

e.lel og4 2 R,qme,d Te negZees. Tesal e lej eng4 **
,

<e 2 og4 2 Regered TnhasC8Frer. D'*****ed *0.2 mg4 **

,0.2 mg4 2 Regend Tese g<e.2 og4 *%=hel. D'neind *

<a e5 og4 2 Requend TennesZem. Disedwd *e el og4 **

el33 pCas NA NA 1 Regen,d TeewegTrimes a

es.1 g4e eCif 1 MA NA I R,qm,,d 7,,negl 131 *

* ** NA NA 3 p,qe.,,d 7,,uegComme demopee

82 PC14 NA NA 1 Regered Tesung5' 8W *

11 pc.4 NA NA' ; R,,o,,,d Tese.esfeS$ *

iee Anachmem Su 4. berm m mer 6empimg*

** Ne peeks recorded See ansched sheeu for a het of nuclides and thew mmimum de eciable acuwwy

EP A f are 211MF (1190) Page Yli-l Comenwed en page Vild
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MO-0098001 Form Approsed OMB No. 2040-OC86

Outfall ID 012 EPA ID Number Apprm al expires 5-3192

Pan C bu cach polluiam shown in Table 2F 2. 2F-4 est you know or have reown to believe is prewm See the msiructions for addmonal details and requirements Complete one table for each

{dji

Pollutant Maximum Value Aserage Values Number

and (include units) (include units) of Storm
Es entsCA$ Number

Sampled Sources of
i(if available) Pollutants i
l

G rab Sample Grab Sampic )
Taken During Taken During

First 30 Flow-weighted First 30 Flow-

Minutes Composite Minutes weighted
Composite

I

i N/A j

I ,

I

f I

1

I

|

|
i

i

|

!

|

|
'

\

3
va

i art D Prowde data for the storm event (s) which resulted in the mammum values for the flow weighted cornposte sample.P

Date of Duration Total Rainfall Number of hours between Maximum flow rate Total flow Season Form of

Storm of Storm during storm event beginning of storm during rain event from rain sample Precipitation

Esent (in minutes) (in inches) measured and end of (gallons / minute or cient was (rainfall,

previous measurable rain specify units) (gallons or taken snowmelt)
event specify

units)

0.85 >72 180 gpm 1.02 M G Summer Rainfall6/23- *

6/26/95

7/4/95 300 1.4 >72 400 gpm 1.69 M G Summer Rainfall

* * * * * Summer NA*9n/95

9 Proswie a description of the method of flow rneasurement or estimaie.

* See Attachment SW E, Storm Water Sampling

O

EPA Form 3310-2F(ll 90) Page VII.2
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f are Appeewed 0449 **e 26te
M4eeegger

oustee lD ei) EpAIDoe==m Ape w .,em s.n.e3 NOTE: FORMAT REVISED

1

!,
ut D.wwie los.em. e (Co. eese e,.m p.no 3.f eem 2r>

A . s m. mai prev.de pie em.d of a woi e .ac for e.or, pen . m ih,s iam Cem,ww i.m im .ata suifen See .mir cima. fu .dda a en.a.
y

P.a . M...mem v.ien A . e v.ie,. > mw of Seenn .f reies..a

sed smomee emus t.nood, emui 5 .re. E .

; sempted
CAS bembee
(if . debs.p

Gasb 5.mple Crab 5ampie

Tshes penas Takes pering
9 Fiest 34 Time Senes Ferne 34 Fle.-esig bied
,

! Miesies Compeau Meema Componeet

Od and Gren e NA 8.8 es4 NA NA I Regered Tnueg

NA d 6 mg4 NA NA I Regered Teuses
Beelegical Oursen

? -- ' (BODal

3 Cbemes.e4 Onygee NA 11 mg4 NA NA B Regered Tns es

Demand (COD)

Teial Sepended NA 124 og4 NA NA 1 Rege nd Tweeg

Seisde (TES)

Tensi kaldehl NA G.178 mg4 NA NA I Regered Tseung

g N*et**
s

|NetWplu6 NA g.87 mg4 NA NA 3 Rege,*d Tenung

| Neeries Weeson

I Total NA 2.1 854 NA NA 8 R'4*"ed Tem g

|7 i

|

|pH 1.97
'

Part B . Lest each pathnane ihai a lammed en an efflusse puedelme which she facsiny es subsect te w any polksiania leased e des faciley's NPDES paven for ha procma weaseweim Of the facahey is operaung useer en enesuas NPDESj
permat) Compeme one inble for sech ausfall See the mairucunas for addismael deia.is and regeremesis

Pelleseet Meusum voie, Ave' ele Valeses Nember

and (indede ss) (inelede seits) of Sierm
Eveste

CAS Membee Sempied Seerees of Feueisnes
(af evadsbee)

Crab 5.mple Grob Sample

Tshes Doneg Takee Denes
Ferse 38 T'ime 5enes Fwse 34 Flee-weg hwd

Meesses Compo se Miemes Compemie j
,

* =0.1 mWhr NA NA 6 Regered Teinang
5eeuestie Salads

<e e3 mg4 NA NA I Rege red Teeues
! Ammenes(se N) *

4.1as m64 NA >A i Regeered Tennes
*

| N. Total Orlases

d a ms4 NA NA B #*9""ed Taseeeg
| Mageomem.Tual *

20 mg4 NA NA j Regered inneg
*TD5

<$.01 mg4 NA NA i Regered Tesueg
' Chenes. Free Aved. *

<e.$ og4 NA NA 1 Rege*nd Tesise3
|PC3 *

Copset. Teena 44.2 ms4 NA NA 3 R'9**ed Taung*

ee.2 m64 NA NA I R'9*"ed Taues'

%.cheL Tved a

<e.es eg4 NA NA a Regeered Tnueg*1.es. Tesal

as.3 ms4 NA NA 1 Regered Tunes
Cepen, Di e.ed a

kerhet Disneeved * se.) m84 NA NA 3 R*9*"d I''8'*8

<e e$ mg4 hA >A I Requered Testieg
14es. Diese#=ed *

<ls5pO4 NA NA 1 Regered TeenesTnem. *

<4.1 E 09 eCVal NA NA I Regered Tnue
5-131 *

* a. g4 hA g Regewed TeswegCsessa Leesopee

<3pG4 hA NA I Rege. red Tauer
Se-8994 *

9.3 pG4 NA >A i Regered Teenag
FESS *

See Attachment SW E. Storm WMef 5amphng*

(O
No reaks fecorded See attached sheets for a lisi of nuclides and their minimum detectable activity."

EP A Fe m33 4 27(11 00) Pa,e vis.l ceaueved on pape vil.2
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Outfall ID 013 M O-0098001 Form Approved OMB No. 2040-OC86
EPA ID Number Approval espires 5-3192

Pan C . bu enh pdistant shj*n m f able 2F.2. 2F 4 the you know or have reason 10 believe is prewnt See lhe mstnictions for addossonal details and requirements Complete one table for exh
mifall

Polluta nt Maximum Value Average Yalues Number

|
and (include units) (include units) of Storm

| CAS Number Es ents

(if assilable) Sampled Sources of
Pollutants

i
Grah Sample Grab Sampic

Taken During Taken During.

First 30 Flow-weighted First 30 Flow-i

Minutes Composite Minutes weighted
Composite-

N/A

i

.

e

I

i

i
!

!

T
J

Pan D . Prmsde data for the storm event (s) which resulted in the mammum values for the now weighted composite sample.

Date of Duration Total Rainfall Number of hours between Maximum flow rate Total flow Season Form of
Storm of Storm during storm esent beginning of storm during rain event from rain sample Precipitation
Es est (in minutes) (in inches) measured and end of (gallons / minute or event was (rainfall,

previous measurable rain specify units) (gallons or taken snow melt)
event speciry

units)

8/2- 2.4 48 10 gpm 0.78 MG Summer Rainfall*

8/395

9n85 Summer NA** * * * *

& Preide a acwnption of the method of Cow measurement or estimate.

* See Attachment SW E, Storm Water Sampling

O

EPA Tonn 3510 2F (18-90) Page Vll 2
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over.n to ese EPA lo n.wmw MOesse , A,,,,,ed oms % 20.o.cCse NOTE: FOU1 AT REVISED

ut awas,se las,menee <Coone e frem , tee 3 of r.rm 27:

Pan A . i me muss preewie the resuhs of si Isaan one annivus Ice ewwy poliviant se mes sabie Comp.sw one sneer foe each ausfett See e, wens fur oedoenmal dessels

[ ); Peeeeena Ma neanom ) stees Aversee n siees hombre of Seveers of Polivieses(V sed tenciede seen) sencesse eens) Sierm E.ee+s
' CA5 Nommer sempard
I (si s s.iatee)

Gesh Sample Geen $ sap 6e

Taken Denes Takee Denes
First M Time 5enes First 3e Time Series
Massen Compowse Messies Compenne

e.23 ed NA NA i Unpavvel Parke g 1.maOil and Graans *
,

j Belegical Osvges 3.$ es4 NA NA 1 Regered Taneg*

Demned lBODil,

31*si NA NA 8 R*9* red TaungChemical Oa yssa *

Demead (COD)

i

2e as4 NA NA I Regered Tunes j

|' Tesi Suseended
*

Solede (T35)

I Total Ksendsh! e sed e64 NA NA I R*o***d Tennes*

| Noreges ]

f Nwase plus e ee9 ogi 2 Regeered Tethese.el1 m34 **

| Nettne Nntoges
i

e.e, og4 NA NA 1 Regmeed inangToial *

Phosp8 torus
g ,

pH $ fe

( Pen B . Less each poliviane that is lwnned se en efDueni guidelene whech ihe facilary a subjeci es er any pollutants lessed as the f slety's NPDES perms for us process assieweser (if the facelay as opersiing under an esasseng NPOES
pesma) Canplete one table for each onesfall. See the maarweteesis for add ssonal detesta sad roguerementse

Feuessei Mes6mem Yeone Average Venoes Nember
oed (smalede seits) bociede seets) of Seerm

CA$ Nember Eweets

(if awedsbee) Samp6ed Seertes of Penseemu

Grab Samp6e Ge 6 Semple

Take Denes Take. Denes

) Forts De Time Senes Firs 34 FWeisheed
Mnema Compeeue Maeoen Compouse

,

i
'

f 5etuee64e Sehes * e.1 mi%c NA NA | Regered Tesung

| A semesse las N) <e 834 ed NA NA 1 Regmeed Tesung*

N. Tesal Orise.e e.844 ed NA NA 1 Regered Tunes*

Msg neme m. T etal 6.13 mg4 NA NA I Regered Tsung*

|TD5 64 agi PI A NA 1 kegeered Teseing*

Chner es. Free Aved. * <e.el mg4 NA NA 1 kegend Tesung

; PC'D <e.S og4 NA NA 1 Regered Tesung*

| Copper.Tmal <e 2 ms4 NA NA 6 Req = red Tesong*

Nie ken. T otei <e.2 mg4 NA NA I Regered Tno*

Lec. Teens a as es aga NA NA 6 Rege,,d Tennes

Carper. Domes ed * <e.2 pd NA NA | Regeered Tnces

Na het. Desseeved * so.3 og4 NA NA i kegeered Tunes

Lee. Diese#ved * et e$ og4 NA NA 4 Required Tesung

T ause m * <l55 pC14 NA NA 1 Regered Tesong

1-Ill * =4.7 Est oCbel NA NA I Rege. red Tesung

Casime laenopee * ** NA NA , i Rege eed Tnnes

Sr-a Me * <3 pCi4 NA NA 1 Regeered Teebog

Fs SS * 5 e pCL4 NA NA 1 Regered Tesiing

See Attachment Sw.t.. Storm water Sampimg*

** No peaks recorded See attached sheets for a list of nuchdes and theit minimum detectable activity
EP A Form 13 42F (Il.co) Paye VU.I Conemued on page V42
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M O-0098001 Form Approved OMB No. 2040-OC86 |

Outfall ID 014 EPA ID Number Approval expires 5-3192

Pan C . lsu each possuians shown in Table 2F.2,2F-4 that you know or i ave reason se beiseve is present. See the insucctions for addauonal deine and requirements Complete one table for each

ouifari.

Pollutant Masimum Value As erage Values Number
and (include units) (include units) of Storm

j
CAS Number Events

(if available) Sampled Sources of
Pollutants

Grab Sample Crab Sample
4 Taken During Taken During

First 30 Flow-w eighted First 30 Flow-
,

Minutes Composite Minutes weighteds

Composite

i ! N/A
1
'

.
|

A

4

l i
'

i

i
1

'

4
I

4

)
1
$

J

a :
: *
i .,}
.

.

7 | Pan D Prowde data for the storm event (s) which resulted in the maximum values for the Dow weighted composite sample.
*

!

Date of Duration Total Rainfall Number of hours between Maximum flow rate Total flow Season Form of i'

i Storm of Storm during storm event beginning of storm during rain event from rain sample Precipitation
i ' Es est (in minutes) (in inches) measured and end of (gallons / minute or event w as (rainfall,'

| previous measurable rain specify units) (gallons or taken snowmelt);

| i event specify
units)'

.

7/465 300 1.4 >72 800 gpm 1.23 M C Summer Rainfall

j Summer NA*9365 * * * * *

|

|

l
'9. Promk a desenpuon of the method of Cow measurement or esumaie.

j
.

a
j

; * See Attachment SW-E Storm Water Samplingi

i
i

: O
2

.

EPA Fonn 3510-2F(11-90) Page Vll.2
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'

I h,0 . s - App esous % : m oO* I
l wremio eis EPA ID hanta Appreeniempen s.n.*: NOTE: FORM AT REVISED |

.I

us. D eena,se set-mas aceouseed reem ,.no a .t f.em are

4 . w si.i pr*.de me f.eie er si ime o.e .n.s im e.or, pois ,uai e ihen ia66e C ,ie e e i.nw to, each erall see maewcuo e for .4d.uo.ai deia a
|

r.nees.e M.umem s ien Average Ve6en homhee of $eeren of Penetases

and b.esode emi.> b.ei.4, em al $ eses toe.u ,

| CAs hemmer sampard i

(.t e.e. sawn;
pie. nga.e4 W =cgawe

C'** 5'* P'' CompomwGrab 5empa' Compo

Od sad Grease 3.9 es4 NA 3.3 mea NA 2 Regewed Tessing
I

Being. cal Oxygm 3.34 e64 h4 hA NA I Required Tna.es ' )
i

Demand (BODS)

Chemical osvgen I$ ms4 NA hA NA I Regewed Tessieg

Demand (COD)

Teias $uspended 14.7 ms4 NA 16.8 mg4 NA 2 Regered Tessing

Sol.ds (T$$)

Total Lusdehl 1.14 * S4 NA NA NA I Requered Tessing

Neuogen

Newsw plus 0.92 mg4 NA NA NA 1 kegered Teshes

Neense knregen

Total 4.te og4 NA NA NA 8 Rege red Tesseng

Panophones

pH 8.9

Pen B . Leet each polluteau ihan u etnined m an emuent su8 del'ae *hech me facdery is sub ect to or say poilmanes lessed sa the (acdny's NPDES perust for ses proceu masw=cer (if me facdsty as opermens moda an enessag NPDESi

pean) Campiece one table for each euifall. See me insitiscisons for addsanonal detads and regisstements

Ponesset Manmes Value Averese Valees N==her
sed baciede onees) bees de amies) of Seerm

CAS healeer E*een
bi seestable) Sampeed seenes of Penessou

Crab Sample

Tehes Denes
Cres $ ample Fle.-=mghsed Feres 34 Flew =cghwd

1 Cem se u.e. c.m e.

.7
Setoestee 5esada es.1 matier NA h4 NA I Regeseed Tesung

Ammeena dae %) 0 0395 mai NA NA NA $ kegered Tesseeg

%. T aal Org sese 8.14 mg4 NA NA NA i Regered Tenneg

biagesmeek Total T.24 mg4 NA h4 NA 1 Regewed Teeues

TD$ 36s egi NA NA NA 1 Regmeed Tepos

Chenee. Few Avail e 47 og4 NA hA NA I Rege red Tesnes

PCB <e.$ eg1 NA NA NA 8 Regewed Tennes

Ce, pee. T ual *0.3 mai NA hA NA I Regered Tanag

%=A L Taal es.2 msi NA hA NA I Req =ced Taues |

Zoot Taal =e 05 ma4 NA NA NA Regewed Taues

Capper. Demetved se 3 mg4 NA hA NA i Regewed Tasseg

%whaL Dissehed =$.3 mS4 NA NA NA B Regered Tesung

Zent Dneerved de 99 mt4 NA NA >A 8 kegered Tesong

insem at $$ PCid NA hA NA | Regered Tese.at

Lt31 6,7E.egoCVal NA NA NA I Regered Tesuas

Cemas losespee * hA h4 NA I Regered Taue

ir49 9e e2 pC14 hA hA NA I Regewed Teenag

I

fe *f 44 pCi4 NA >4 NA $ Regered Tesung
i

* be peaks recorded See attached sheets for a list of nuclides and their mmimum detectable actmry.
EP4 f arm )$142F(11-90) Page Vll-1 Conumnd on page VU.2

i

|

- w



__ _ . . _ _ _

,

M O-009f1001 Form Approved OMB No 2040-OC86
Outfall ID 015 EPA ID Number Appros al expires 5-3 | 92 ,

Pan C lasi cach polivians shoeii en Table 2F.2,2F J that you know or have reason to beise=e as presen See the insen.cuans for ad nonal details and requerements Compicie one tabic for each
outfall

Polluta nt Maximum Yalue Aserage Yalues Number
and (include units) (include units) of Storm,

a CAS Number Events

(if available) Sampled Sources of8

Pollutants-

Grab Sample Grab Sample
Taken During Taken During

First 30 Flow-w eighted First 30 H .sw.
,

hiinutes Composite Minutes weighted
,

! Composite

N/A

'
i

- 1.

s

I
1

1

I

'

i

I I

|
- ,

|

1
J

..

Pm D Provide data for the storm event (s) whu:h resulted in the manimura values for the flow weiphred composite sample.

Date of Duration Total Rainfall Number of hours between Maximum flow rate Total flow Season Form of
Storm of Storm during storm event beginning of storm during rain event from rain sa mple Precipitation
Esent (in minutes) (in inches) measured and end of (gallons / minute or event was (rainfall,

previous measurable rain specify units) (gallons or taken snowmelt)
event specify

units)

4/16/95 120 0.6 >72 0.30M G Spring Rainfall*

8/4*95 2.4 15 1.20 MC Summer Rainfall* *

9n/95 * * * * * Summer NA*

$ Pronde a desenpnon of the method of flow measuremeni or eshmaie.

>

* See Attachment SW F., Storm Water Sampling

i

!

EPA Form 3510 2F(Il 90) Page Vil.2
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MINIMUM DETECTABLE ACTIVITY REPORT
~

NUCLIDE BCKGND ENERGY MDA
SUM (kev) (uCi/ML)O BE 7 2. 477.59 4.8462E-08

NA-24 0. 1368.53 0.0000E+00

CL 38 1. 1642.42 4.1327E-08

K-40 6. 1460.81 2.0343E-07

AR-41 0. 1293.64 0.0000E+00

CR 51 5. 320.08 5.5128E-08

MN-54 2. 834.83 8.0175E-09

MN 56 3. 846.75 1.0892E-08

CO-57 11. 122.06 6.7604E-09

CO 58 0. 810.76 0.0000E+00

CO-58 SUM 2. 1321.76 0.0000E+00

FE-59 1. 1099.22 1.2590E-08

CO-60 1. I173.22 7.4655E-09 ,

CU-64 0. 1345.90 0.0000E+00

ZN-65 0. I115.52 8.9989E 09

SE-75 7. 264.65 9.6776E-09

BR 82 0. 776.49 0.0000E+00

KR-85 2. 513.99 1.3305E 06

KR 85M 8. 151.18 6.7402E-09

KR 87 4 402.58 1.5396E-08

KR-88 8. 196.32 2.1599E-08

RB-88 0. 1836.01 0.0000E+00

RB88 ESC 1. 1325.00 0.0000E+00

KR-89 8. 220.90 3.8225E-07
'

RB-89 0. 1031.88 0.0000E+00

ZR 89 2. 909.10 8.8182E-09

Y 90M 13 202.5I 7.311SE-09

SR-91 0. 1024.30 0.0000E+00

Y-91 1. 1204.90 1.8580E-06

SR-92 0. 1383.94 0.0000E+00

NB-95 1. 765.79 5.2901 E-09

NB-95M 5. 235.69 1.8617E-08

ZR 95 1. 756.72 9.453 I E-09

NB-97 2. 657.90 5.9658E-09

NB 97M 6. 743.36 1.3040E-08

ZR-97 6. 743.36 1.3040E-08

MO-99 11. I40.51 6.2265E-09

TC 99M i 1. 140.51 6.2265E-09

TC-101 3. 306.81 1.0822E-08

RU 103 2. 497.08 5.9832E-09
RU 105 4 724.50 2.0743E-08

RH 106 1. 621.84 4.5292E-08
RU-106 1. 621.84 4.5292E 08
AGil0M 1. 657.75 5.4899E-09
IN.I 13M 3. 391.69 8.0708 E-09

SNI13 3. 391.69 8.0762E-09
IN-114 M 7. 190.27 3.0529E-08 |
SN-117M 7. 158.56 5.1459E-09

* SB 124 0. 1691.02 0.0000E+00
S8-125 5. 427.89 2.4249E-08
SB-126 1. 666.33 3.4193E-09 |

XE-127 11. 202.84 9.1666E-09
TE-129 3. 459.60 8.3751 E-08

l131 4. 364.48 6.7103E-09
XE-131 M 10. 163.93 2.7844 E-07

i | 132 1. 667.69 5.227 I E-09

! BA 133M 5. 276.09 2.9420E-08
i l-133 2. 529.87 5.6757E-09
i XE-133 5. 81.00 1.7884E-08

XE-133M 4. 233.22 4.0391 E-08
CS-134 2. 795.84 9.0236E-09

.

4
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i

| NUCLIDE BCKGND ENERGY MDA
SUM (kev) (uCi/M L)'

! CSl34 ESC 0. 1400.00 0.000E+00

1 134 3. 847.03 1.3165E-08

TE 134 1. 767.20 2.4384E-08

|135 1. 1260.41 2.3320E-08

XE 135 10. 249.79 7.7476E-09

XE 135M 2. 526.56 1.4266E-08

CS 136 0. 8I8.50 2.7419F-09
-

CS-137 2. 661.65 8.5528E-09

XE 137 3. 455.49 1.8876E-07

CS-138 2. 1435.86 2.2144E 08

XE-138 2. 258.31 2.1907E-08

BA 139 11. 165.85 3.9077E-08

BA 140 2. 537.32 2.2217E-08

LA 140 0. 1596.49 0.0000E+00

CE-141 14. 145.44 1.3008 E-08 .

CE 144 15. 133.54 6.0513E 08

PR 144 15. 133.54 6.0513E-08

PM-148 1. 1465.10 4.0007E-08

PM 148M 2. 550.27 5.7997E-09

EU-154 0. 1274.45 0.0000E+00

EU-155 14. 105.31 3.5475E-08
EU-156 1. 1242.42 1.1496E-07

HF-181 2. 482.03 6.3420E-09
W-187 1. 479.53 1.4603E-08

TL-208 5. 583.14 1.1262E-08

B1-212 3. 727.17 8.5840E-08

PB 212 13, 238.63 1.6535E-08

Bi-214 4. 609.31 1.901SE-08

PB-214 14. 351.91 2.8202 E-08

RA-224 6. 240.98 1.2604E-07

RA 226 26. 186.21 2.7754 E-07

AC-228 5. 911.07 4.9579E-08

RA-228 5. 911.07 4.9144E-08

TH 228 13. 238.63 1.6211E-08

U 231 12. 95.87 2.6677E-08

TH 234 21. 92.38 3.8843E-07
U 235 26. I85.71 1.6733E-08

U-237 15. I14.00 5.7913E-08
NP-238 2. 984.45 3.8687E-08
NP-239 17. 106.13 3.5238E-08
ANNIL 8. 511.00 0.0000E+00

..................................................... ..........................................

D1 WATER /LLD STUDY FOR MAT (31-AUG-1995 09:03:53.98)

Sample identification: 95-3699-H Operator JMA
Sample Quantity: 4.00000E+03 Units: ML
Sample Geometry: LM4KO Shelf: 0
Detector: GSS-4205-HP

O
,

-

E



NPDES Permit No. MO-0098001

ATT.ACHMENT SW-A
Sionificant Materials

The following significant materials have been identified at the Callaway plant as being in contact
with storm water currently or in the last three years. They are shown on Drawing NPDES-001;
NPDES Storm Water Information Outfalls 010-015; and NPDES-003, NPDES Storm Water
Information Outfalls 010 015 Refuel 7, and are described below:

1. AMINE STORAGE TANK A 6000 gallon tank containing monoethanolamine is located
northeast of the turbine building. A lined trough is below the tank capable of holding 110% of
the tank contents. Monoethanolamine is unloaded from tank trucks using air pressure.

2. CAUSTIC STORAGE TANK - A 10,000 gallon storage tank containing sodium hydroxide is
located plant northeast of the turbine building. A lined trough is below the tank capable of
holding 110% of the tank contents. Caustic is unloaded from tank trucks using air pressure.

3. DEMINERALIZED CAUSTIC STORAGE TANK - A 16,000 gallon storage tank containing sodium
hydroxide is located plant north of the demineralizer building. A concrete dike surrounds the
tank and is capable of holding 110% of the tank contents. Caustic is unloaded from tank
trucks using air pressure.

4. SULFURIC ACID STORAGE TANK - A 10,000 gallon storage tank containing sulfuric acid is
located plant northeast of the turbine building. A lined trough is below the tank and is capable
of holding 110% of the tank contents. Acid is unloaded from tank trucks using air pressure.

} 5. CIRCULATING WATER SUI.FURIC ACID TANK - A 2500 gallon storage tank containing sulfuric
acid is located near the circulating and service water pump house. Containment consists of a
concrete trough capable of holding 110% of the tank contents. The tank can be automatically
or manually filled through underground pipelines from the bulk storage tank at the circulating
water chemical control system building or directly from a tanker truck.

6. BULK SULFURIC ACID TANK - A 25,000 gallon storage tank is locau suth of the circulating
water chemical control system building. Containment consists of a co ictate Me capable of
holding 110% of the tank volume. Acid is unloaded from tank trucks u; air pressure.

7. DEMINERALIZER SULFURIC ACID STORAGE TANK - A 10,000 gallon storage tank containing
sulfuric acid is located plant north of the demineralizer building. A concrete dike surrounds the
tank creating a containment area capable of holding 110% of the tank contents. Acid is
unloaded from tank trucks using air pressure.

8. GASOLINE STORAGE TANKS - The above ground gasoline storage tank located plant west of
the Stores I building has a capacity of 2000 gallons. A pref abricated metal containment exists
around the tank of sufficient size to contain approximately 110% of tank capacity. Gasoline is
unloaded from tank trucks using onboard truck pumps.

9. SECURITY DIESEL STORAGE TANK - A 3000 gallon underground tank containing diesel fuelis
located by the Main Access Facility. Diesel fuel oilis unloaded from tank trucks using onboard
truck pumps.
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10. EMERGENCY DIESEL FUEL TANK - There are two 100,000 gallon underground diesel fuel oil
storage tanks located plant south of the Emergency Diesel building. Diesel fuel oil is unloaded _~;
from tank trucks using onboard truck pumps. This tank is used to power the emergency diesel
generators during testing and as needed to supply plant power.

11. VEHICLE DIESEL FUEL STORAGE TANK The above ground vehicle diesel storage tanks are
to ated plant west of the Stores i building with a capacity of 300 gallons for #1 diesel and 700
gallons for #2 diesel fuel oil. A pref abricated metal containment exists around the tanks of
sufficient size to contain approximately 110% of the tank capacity. Diesel fuel oilis unloaded
from tank trucks using onboard truck pumps. Used to fill diesel powered vehicles with a gas
station type dispenser.

12. AUXILIARY FUEL OIL STORAGE TANK - The auxiliary fuel oil storage tank is a 300,000 gallon
carbon steel tank located plant west of the demineralizer building. An earthen berm capable of
containing 110% of the tank contents surrounds the tank. the tank is filled by an underground
transfer line from the auxiliary fuel oil transfer system. This tank is used to supply diesel fuel
oil to the auxiliary boiler and the fire protection diesel pumps.

1

13. CIRCULATING WATER CHEMICAL CONTROL SYSTEM SALT STORAGE - Two salt storage
tanks full of rock salt are located plant north of the circulating water chemical control system
building. They have been retired in place.

14. ROAD SALT Road salt has recently been moved to permanent storage inside the maintenance
shop annex. It was previously stored outside in a three-sided coricrete wall and concreta floor
uncovered structure.

3 15. TRANSFORMER OIL - Nine large power transformers are located on site. They are the main
transformers (3 at 8,000 gallons), the Unit Auxiliary transformer (8,000 gallons) , the Start Up
transformer (9,700 gallons), the Station Service transformers (2 at 2,770 gallons), and the
Engineered Safety Features transformers (9,700 and 11,500 gallons). Most outside oil filled
electrical transformers are situated on top of a concrete lined pit which is filled with gravel.
The exception to this is the Training Annex transformer and the eight 300 series site power
loop transformers which do not have any containment. Any spills from these transformers
would have to be contained in the drainage ditches adjacent to the transformers.

16. DEMINERAllZED WATER TANK - A 150,000 gallon stainless steel demineralized water tank is
located plant southeast of the turbine building. No containment exists around this tank. The
tank is filled from the makeup demineralizers through underground piping.

17. CONDENSATE WATER TANK - A 466,000 gallon stainless steel condensate water tank is
located plant southeast of the turbine building. No containment exists around this tank. The
tank is filled from the demineralized water storage tank through underground lines. It is used
to supply water to the steam generators when the plant is shutdown and during transients.
During transients the tank can also be supplied by fire water.

18. REFUELING WATER TANK - A 419,000 gallon stainless steel refueling water tank is located
plant southwest of the containment building. No containment exists around this tank. The
tank is filled through underground lines from the reactor makeup system. The tank is used to
provide water to the refueling pool during outages and to the reactor system during transients.
The tank contains radioactive demineralized water with 2350 to 2500 ppm boron.
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0 19. REACTOR MAKEUP WATER TANK - A 153,000 gallon stainless steel reactor makeup water
tank is located plant southwest of the containment building. No containment exists around
this tank. The tank is filled through underground lines from the demineralized water tank. The
tank is used to provide demineralized water to the reactor system and associated support
systems.

20. DEMINERAllZED WATER CLEAR WELL The demineralized clea, well consists of a 50,000
gallon carbon steel tank located plant northwest of the demineralizer building. No containment
exists around this tank. Deep well water is pumped underground to the demineralized clear
well which is then transferred underground to supply water to the makeup demineralizers.

21. FIRE WATER STORAGE TANK - Two 300,000 gallon carbon steel fire water storage tanks are
located plant southeast of the demineralizer building. No containtnent exists around these
tanks. The tanks are filled through underground lines from the demineralized clear well. These
tanks are used to supply fire water to the plant for testing and fire response.

22. NEUTRALIZATION TANK - The neutralization tank is a 150,000 gallon open carbon steel tank
with an inner protective coating. No containment exists around this tank. The tank receives
regeneration wastewater from the makeup demineralizer system through underground transfer
lines. The water is pH adjusted with sulfuric acid and or caustic and then sent to sludge pond
3 through underground transfer lines for recycle through the water treatment plant.

23. DISCHARGE MONITOR TANKS - Two above ground 100,000 gallon stainless steel discharge
monitor ta'nks are located plant south of the radwaste building. The' tanks are used to store
plant radioactive wastewater prior to discharge Spill containment is provided by a single
concrete diked area capable of holding 110% of the contents of one tank.

24. WATER TREATMENT PLANT SODIUM HYPOCHLORITE STORAGE TANK - A 6000 gallon
plastic sodium hypochlorite tank is located plant south of the water treatment plant. No
containment exists around this tank. This tank is in service from approximately April to
October each year. The contents are used to chlorinate the water treatment plant clarifiers.

25. GASEOUS CHEMICAL STORAGE

a. Carbon Dioxide (CO,h The CO storage tank is located in the plant gas yard which is plant2

south of the radwaste building. The primary use of CO is to degas the main generator of2

hydrogen during outages. The tank has a capacity of 6 tons of liquid CO , a maximum
2

pressure of 350 psig at 125 F. It is constructed per section 8 of the ASME pressure vessel
code,

b. Hydroaen (H,h There are 12 tubes for storage of H with a total capacity of 83.232 cubic2

feet at 2300 psig located in the plant gas yard. The 12 tubes have a water volume of
613.2 cubic feet. Hydrogen is primarily used as a cover gas for the main turbine generator
and to maintain oxygea controlin the reactor coolant system. The tubes are constructed
per ASME UPV code 8 Code Case 1205 of a material that meets ASME SA372 Class 4

c. Oxvaen (0 h There are 8 0, cylinders that are each 9 inches in diameter and 55 inches2

high located in the plant gas yard. They each contain 330 standard cubic feet of O atg

2640 psig. They are constructed to meet DOT specification 3AA2400. The primary use of
0 at the plant is by radwaste systems in the evolution of hydrogen recombination.,

2
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; d. Nitrocen (N,h Callaway has both high an low pressure N with storage tanks located in the2

plant gas yard. The low pressure N storage tank has a capacity of 1569 cubic feet. It is !
2

constructed with an inner vessel of 5083 aluminum and an outer carbon steel vesse!. The
j primary use of low pressure nitrogen for the plant is to purge and blanket systems to
j exclude oxygen. High oressure nit. ogen is stored in 3 tubes cach 22 feet 6.5 inches long |

with an outer diameter of 24 inches. They are designed and constructed to meet ASME<

: code for pressure vessels. The three tubes have a total capacity of 24,280 cubic feet at !

2300 psig. The primary use of high pressure nitrogen is to provide a backup gas supply to |
i

1' rapidly close plant valves during transients.

26. RECLAIMED OIL STORAGE TANK - The reclaim oil tank has capacity of 10,000 gallons, it is
|

i an above ground tank located within an earthen dike of sufficient size to contain 110% of tank
j contents. The tank is filled through underground lines from the oily wastewater separator.

Used oilis removed for recycle from the tank to tank trucks by created a vacuum in the tank;

truck.

|
I 27. OlLY WASTE TREATMENT AREA - This area is located plant southwest of the demineralizer

building. The area consists of a building containing the oily wastewater separator and
associated piping, the reclaimed oil storage tank, the equalization basin, and a'29,000 gallon
carbon steel underground process surge tank that supplies plant oily wastewater to the ;

; separator. The separated water is recycled through sludge pond 3 to the head of the water |
treatment plant and the oilis stored in the reclaimed oil storage tank. All oily waste system
water and oil transfers in this area are underground.

!

. g 28. AUXILIARY OIL TRANSFER (LOADING AREA) - The auxiliary oil transfer loading area is located'

j .f plant south of the auxiliary fuel oil storage tank. The area consists of a building containing
| pumps and piping to transfer diesel fuel oil to the auxiliary fuel oil storage tank. Diesel fuel oil
j is unloaded from tank trucks by pumps on the trucks or using the installed plant equipment
; pumps. Transfer lines to the auxiliary fuel oil storage tanks are underground.
,

'

29. LOADING AREA AT STORES 11 - The loading area at the Stores 11 building consists of a

| standard shipping / receiving dock. All chemicals and other products are unloaded from trucks
in their own shipping containers. There are not facilities for unloading of any bulk

; chemicals / fuel oil / gasoline through pipelines to plant bulk storage tanks.

30. MISC. MATERIALS STORAGE AREAS - Three areas around the Stores || building exist for-

; miscellaneous laydown areas for items such as metal, gravel piles, fill material and old
; concrete. One is a concrete pad and the other two are on grass / gravel areas. Another

materials storage area exists near the outage maintenance facility. Materials stored are metal;

j components such as pumps, and valves, structural materials made of items such as metal,
I wood or concrete, pipe made of materials such as carbon steel, PVC, and galvanized metal,

empty portable tanks, and empty metal dumpsters.

; 31. EXCAVATION SURPLUS STORAGE Two storage areas exist plant south of the water
treatment plant sludge lagoons containing excess dirt, concrete, and asphalt from plant
activities.,
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Temporary Sionificant Materials - Durina Refuelina Outaae April.1995

The following significant materials were present on site temporarily during the recent refueling
outage. Their locations are also shown on attached drawing NPDES-003, NPDES Storm Water
Information Outfalls 010-015 Refuel 7. Allitems were removed at the end of the refueling outage
unless otherwise noted.

1. STEAM GENERATOR CHEMICAL CLEANING - BULK CHEMICAL STORAGE AREA

a. Diammoniumethylenediamine tetracetate: This material was stored in a 20,000 gallon lined
carbon steel portable tank. The tank was inside a portable lined containment berm with a
capacity of 22,000 gallons, common to the demineralized water and ethylenediamine
storage tanks. 31,500 gallons of diammoniumethylenediamine tetracetate were used during
the outage.

b. Ethylenediamine: This material was stored in a 4600 gallon stainless steel tank truck. The
tank truck was inside a portable lined containment berm with a capacity of 22,000 gallons,
common to the demineralized water and diammoniumethylenediamine tetracetate storage
tanks. 4600 gallons of ethylenediamine were used during the outage.

c. Demineralized water for dilution: Demineralized water was stored in two 20,000 gallon
carbon steel portable tanks and were refilled as needed. The tanks were inside a portable
lined containment berm with a capacity of 22,000 gallons, common to the
diammoniumethylenediamine tetracetate and ethylenediamine storage tanks.

d. Hydroaen Peroxide (30%): This material was stored in a 4600 gallon stainless steel tank |-} truck which was refilled as needed. The portable tank was inside its own portable lined |

containment berm which had the capacity of handling 110% of the tank contents. 9100 )
'

gallons of hydrogen peroxide were used during the outage.
I

e. Diesel Fuel Oil: This material was used to supply fuel to two portable steam boilers. It was '

stored in a 6000 gallon fiber tank located in a portable lined spill containment berm capable
of handling 110% of the tank contents,

f. Hydrazine (35%): This material was supplied in either 55 gallon fiber drums or 350 gallon
fiber totes and was located in a Sealand shipping container plant north of the demineralized i

water building. A total of 1900 gallons were used in the total process. The Sealand |

container possessed inner bermed areas to ensure that no hydrazine was released to the 1

environment.

g. CCI 801: This material was used as a corrosion inhibitor during the steam generator
chemical cleaning was received and stored in 550 gallon stainless steel totes within a
bermed area. Two totes were brought on site for a total of 1100 gallons of product.

2. STEAM GENERATOR CHEMICAL CLEANING - MIXING AREA - Mixtures of chemicals were
prepared in an area consisting of four 20,000 gallon portable stainless steel tanks. The
portable tanks were inside a portable lined spill containment berm, capable of handling 110%
of the contents of one of the tanks. A second portable spill containment berm area existed for
transfer pumps and filtration of cleaning water.

SWA-5

1

!
_



.

I

NPDES Permit No. MO-0098001

O 3. STEAM GENERATOR CHEMICAL CLEANING - WASTE LIQUIDS AREA

a. Cooper solvent waste: This material was stored in two 20,000 gallon carbon steel tanks ;
located in a portable lined containment berm capable of handling 110% of the contents of i

one of the tanks, Of the total,54,000 gallons that was generated during the outage,
20,000 gallons is still on-site pending processing.

b. Iron solvent waste: This material was stored in twelve 20,000 gallon carbon steel tanks
located in a portable lined containment berm capable of handling 110% of the contents of
one of the tanks. Two additional 20,000 gallon lined carbon steel tanks are in this same
portable containment berm for use in the on site processing of the waste. A total of
215,000 gallons were generated during the outage and remain on site pending processing.

Hazardous Wastes

away is a small quantity generator of hazardous waste generating between 200 and 2200 lb. of
oazardous waste per month. The waste is stored in a pref abricated Hazardous Waste Storage
Building (HWSB) with containment sumps, designed specifically for storage of hazardous waste.
Hazardous waste is stored in the HWSB for up to 180 days prior to disposal via an off-site vendor.
Typical wastes generated are Chromium, Lead, Mercury, Silver, and solvents. Callaway also
currently maintains an outside satellite accumulation area where waste paint and solvents are )
accumulated. These wastes are accumulated from work performed in the plant in two separate 55 '

gallon drums held in a prefabricated closed spill container capable of holding 110 percent of the
volume of both drums.

Manacement Practices

A spill prevention, cont *ermeasure (SPCC) plan and implementing procedure is in place
at the Callaway plant. des plant personnel with the necessary information regarding
the types, locations ar non radioactive oil present at Callaway plant as well as to .

offer guidance on the reporting of oil spills. I

A chemical emergencs CERP) and implementing procedure, is also in place at the
alaway plant. This p adance and information for responders to hazardous chemical |

Ior oil spills.

plans describe v: management practices employed to minimize contact by these
deriels with storm

,r Vehicle Maintenance and Cleanina Areas

No outdoor vehicle maintenance and cleaning areas exist on the plant site.

N/Q SWA-6
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O Fertilizers Pesticides. Herbicides, and Soil Conditioners

The herbicides used for weed control are: Carmex, Oust, and Weedar(2-4-D). The pesticide used
at the firing range for tick controlis Dursban 4E with an active ingredient of Chlorpyrifos. The
amount applied to the firing range area was five pints of Dursban 4E which contains 2.5 pounds of
the active ingredients. No outside usage of fertilizers or soil conditit,*s has been reported at the
plant.

Note that fertilizers, herbicides, and soil conditioners which are used on agriculturallands within
plant storm water drainage areas have been excluded from this application as they are exempt from
the storm water regulations.

.

]
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O ATTACHMENT SW B
Outfall Descriptions and Control Measures

All Callaway plant storm water outfalls are located at tne discharge of storm water retention ponds.
All have earthen dams. The storm water samples are collected downstream of the discharge as
some seepage does occur under these dams. All plant storm water is discharged to the Missouri
River either via Logan Creek on the east side of the plant or Mud Creek or Auxvasse Creek on the
west side of the plant. The following describes the outfall drainage areas, the retention ponds, and
the receiving waters.

Outfall 010 - The drainage area for Outfall 010 consists of a total 95 acres. Only three percent of
the drainage area consists of impervious plant site area. The drainage area includes plant areas
such as the cooling water chemical control building, the quality control office, and an area plant
west of the radwaste building. The remaining drainage area consists of grassy areas and areas
leased to the Missouri Conservation Department. The pond has a retention time greater than 24
hours. Two 36-inch diameter standpipes are located at the north side of the settling pond. Flow
enters this pipe and goes under the pond dam to the actual sampling location. Outfall 010
discharges to Logan Creek.

Outfall 011 - The drainage area for Outfall 011 consists of a total of 425 acres. Only two percent
of the drainage area consists of impervious area on the plant site. The plant site drainage area
includes areas such as the water treatment plant, radweste building, maintenance training annex,
demineralizer potable water building and the circulating and service water pumphouse. The
remaining drainage area consists of grassy areas, excavation surplus storage, and areas leased to

} the Missouri Conservation Department. The pond has a retention time less than 24 hours. Two 36-
inch diameter standpipes with 48-inch diameter skimmer pipes around them are located on the north
side of the settling pond. Flow enters this pipe and goes under the pond dam to the actual
sampling location. Outfall 011 discharges to Logan Creek.

1

Outfall 012 The drainage area for Outfall 012 consists of a total of 100 acres. Approximately one
fourth of the total drainage area consists of impervious plant site area. This outfall collects storm
water runoff from most of the plant area including the parking lots, office buildings, part of the
switchyard, the turbine building, the stores I building, and the periodic drainage of storm water
collected in the Unit Two basin. The remaining drainage area consists of grassy areas. The pond
has a retention pond less than 24 hours. A concrete spillway has been constructed at the south
side of the settling pond where the actual sampling point is located. Outf all 012 discharges to Mud
Creek.

Outfall 013 - The drainage area for Outfall 013 consists of a total of 40 acres. No impervious area
is included in the total. The drainage area includes half of the switchyard and grassy areas. The
pond has a retention time less than 24 hours. A spillway exists at the south side of this settling
pond where the actual sampling point is located. Outfall 013 discharges to Mud Creek.

Outfall 014 The drainage area for Outfall 014 consists of a total of 100 acres. Only four percent
consists of impervious plant areas. These areas include, half of the construction parking lot, the
stores 11 building and the maintenance shop annex. The remaining area consists of grassy areas and
land leased to the Missouri Conservation Department. The pond has a retention time less than 24
hours. A concrete spillway has been constructed on the north side of the pond where the actual
sampling point is located. Outfall 014 discharges to Auxvasse Creek.

O
-
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0O Outfall 015 - The drainage area for Outfall 015 consists of a total of 60 acres. Only one percent of

the area consists of impervious area which are paved roadways. The remaining area consists of
grassy areas and land Icosed to the Missouri Conservation Department. The pond has a retention |

time greater than 24 hours. A concrete spillway has been constructed on the north side of the |
~

ipond where the actual sampling point is located. Outfall 015 discharges to Auxvasse Creek.

NOTE: The Missouri Conservation Department uses a minor portion of the leased land for farming i

and the remaining land is left in its native state for wildlife habitat. |
|

G(,
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O.

ATTACHMENT SW-C2

i Requests for Non Storm Water Discharaes

,

We are acquesting that the following non storm water discharges be allowed to be discharged to*

storm water outf alls based on the following information.
t
1

Potable Water

infrequently, the plant is required to drain potable water lines for repairs or maintenance to the
system. When this is required, it is not practical to transport this water to a process outfall as the
potable water system is quite large and provides water to many areas of the plant. In the past, the

'

plant has discharged potable water to storm water in situations where other options are not
j practical. Missouri Regulations 10 CSR 20-6.010 Construction and Operating Permits describes

water uses which are exempt from NPDES permit requirements. One such exemption states,
; " Water used in constructing and maintaining a drinking water well and distribution system for

public and private use, geologic test holes, exploration drill holes, groundwater monitoring wells and ,

i heat pump wells." We believe that the potable water at the plant site would fall under this
i exemption. We are therefore requesting that potable water be allowed to be discharged to storm

water ou'lalls without any additional monitoring as a resultant on these storm water discharges.4

Firewater.

*
i
4

; The plant's firewater system consists of an underground piping loop that circles the main plant
j buildings and two 300,000 gallon above ground supply tanks. Makeup water is supplied to the

firewater system from a deep well. Testing and maintenance of the firewater system requires
j quarterly flushing from 40 connections. This flush water is currently directed to storm water

outfalls.j
1
' In order to ensure system integrity as required by American Nuclear Insurers and the Nuclear

Regulatory Commission, a treatment program to control microbiologically influenced corrosion is,

j schedulec to begin in the spring of 1996. The program requires an initial treatment of the f?cwater
systen with glutaraldehyde dimethylamide (DMAD) and a solids dispersant. The firewater system'

will then be treated long term on a continuous basis with a biostat and DMAD Quarterly flushing
of test points is then performed to maintain the treatment program.;

Initial and system flushes will be directed to storm water outfalls. These flushes will be less than
50,000 gallons. Based on the expected concentrations and aquatic toxicity data, we do not believe

,

j that there will be any significant effect on the receiving waters.
1

i Once per three years the firewater system and supply tanks require flushing. Treatment chemicals
will not be added for a time prior to the flushing in order to ensure that the chemicals in the,

firewater system are consumed by system usage. The total volume of water for this flushing is
j, 700,70 to 800,000 gallons. This water will be directed to storm water outfalls.

'

;

s
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O
Manhole PumDout Discharaes

There are many manholes at the plant that need to be pumped periodically to remove accumulated
storm water. To evaluate potential corrosion byproducts, these manhole discharges were sampled
and analyzed for zinc during the first quarter of 1990, per previous discussions with the DNR on
this issue. The results of these samples are provided below. Elevated levels of zine were detected
in some samples and were attributed to the corrosion of galvanized supports. The testing indicated
that the zinc concentration may be reduced by maintaining the water levels below the galvanized
supports. Therefore, we request authorization to continue our routine pumping of manholes
(provided that there is no oil sheen and the pH is between 6-9) to storm water which will maintain
lower water levels. Note that several manholes have automatic pumps installed.

MANHOLE FLOWS AND ZINC CONCENTRATIONS
MANHOLE # FEB 1990 MAR 1990 FEB 1990 MAR 1990

Zn (mg/l) Zn (mg/l) VOLUME VOLUME
TOTAL TOTAL (gal) (gal)

591 A O.47 0.19 8000 9000
59-1 B O.42 0.21 7000 10,500

59-15 0.11 0.22 7000 6750
59-16 0.10 0.25 6000 8500
59-17 0.10 0.06 18,000 7750
59-44 0.12 0.07 7500 2800
59-46 4.07 0.27 3000 750 -

TR 3.59 0.26 2000 5250
Y ff~ 1.37 1.07 150 250

'ift'-W 0.43 1.35 10,000 24,800

61-36 3.70 0.03 12,000 8500
61 38 3.14 0.14 5 100

61-39 2.18 0.11 50 10

61-44 6.38 3.93 3200 3350
99 8 1.42 1.33 250 800
99 11 2.22 0.28 15,000 12,000

99 12 1.32 1.63 2500 4500

Outside Eve Wash / Shower Station Discharae

Outside eye wash and shower stations currently discharge to storm water. We believe that
althovr)h this is a non-storm water discharge, it would be considered exempt as it is mostly potablec

] water. These facilities are used for emergency use only and therefore, the quantity of water per
use would be infrequent and quite small.t

,

.
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Demineralizer Water / Essential Service Water
i

During unit outages and other maintenance activities, it is sometimes necessary to provide
temporary hoses to supply water to equipment. When these hoses are disassembled it is difficult to
collect the residual water for discharge to a prucess outfall.

We are therefore requesting the authorization to discharge small quantities (<500 gallons) of
demineralized water and essential service water to storm water outfalls.

Demineralizer Water Storace Tank

The plant requests the authorization to drain the 50,000 gallon demineralizer water storage tank to
local storm water conveyances. Existing piping only allows drainage of this tank through radweste
treatment systems which is costly and unnecessary. In the absence of another authorization
mechanism, a new outfall designation may be necessary at the tank's discharge. The tank could
then be discharged on site and would drain to storm water outfall 012. Past experience has shown
this to occur approximately once per year.

!

l
I

Air Conditionino Condensate

Condensate from building intake air cooling units is typically routed to the building roof drains.
These building roof drains discharge to storm water runoff conveyances as depicted in drawing
N PDES-001.

SWC-3



_ _ _ _ _ _ _ _ _ _ _ _ _

,

NPDES Permit No MO-0098001

O ATTACHMENT SW.D
Sianificant Leaks or Spills

Two significant spills have occurred in the last three years at the Callaway Plant per the criteria set ,

forth in the regulations. They are described as follows:

1. On October 11,1994, at approximately 1:25 p.m., transfer of the demineralized water system
neutralization tank to Studge Pond 3 commenced. During the transfer, a mechanical f ailure of a
vacuum breaker allowed leakage of waste water to a valve pit that overflowed. The overflow [
went to local runoff conveyances that directed the flow to the storm water settling pond for
Outfall 011. A sample of the water in the local runoff had a pH of 7.9 with no visible oil sheen.
A maximum of 14,000 gallons of waste water overflowed the valve pit. The discharge of plant
process water to Outfall 011 is an event that must be reported to the Missouri Department of
Natural Resources (DNR) within five working days per the Callaway NPDES peimit. Considering '

the chemical analysis performed and knowledge of the water discharged, impact on the
environment in this situation was negligible. The failed, vacuum breaker has been repaired, and
system operation restored to normal.

2. On April 15,1995, at approximately 1550, filling of the cooling tower basin with clarified
Missouri river water commenced. During the valve restoration to perform this evolution the
cooling tower basin inlet valve, VDB1101, was not opened due to inadequate communications
between the personnel performing the restoration. Beginning at approximately 1550 and lasting
for an estimated 15 minutes, the water treatment plant clearwell overflowed due to VDB1101
being in the closed position. This resulted in an estimated 75,000 gallons of clarified Mi~ssouri
river water being directed via plant Storm Water Runoff (SWR) conveyances to the settling pond

) associated with SWR Outfall 011. A sample of water being discharged from Outfall 011 was
analyzed and found to be within NPDES permit limits for Outfall 011. The discharge of plant
process water to Outfall 011 is an event that must be reported to the Missouri Department of
Natural Resources (DNR) within five working days per the Callaway NPDES permit. Considering
the chemical analysis performed and knowledge of the water discharged, impact on the
environment in this situation is negligible.

3. In late December,1993, water leaking into the Auxiliary building at the plant had indications
that it contained some amount of diesel. After some investigation, it was determined that the
auxiliary boiler fuel oil transfer line had recently developed a leak. This is an underground line
and the leak resulted in an underground release of diesel. The underground line has been
replaced. This event was reported tc, Missouri Department of Natural Resources (DNR). ]

|

The total volume of diesel oil released is estimated to be 46,500 gallons. Oil recovery has been |
in progress since June 1994. A total.of 39,818 gallons has been recovered to date. We are 1

working with the appropriate divisions within the DNtt to accomplish the remediation of this
event.

O swo-,
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NPDES Permit No. MO-0098001

ATTACHMENT SW-E .

Storm Water Samplino
,

;

Storm water runoff from all plant areas is diverted to settling ponds, prior to discharge to waters of
the state via the outfalls specified in the existing permit. These outf alls are described in Attachment
SW B, Outf all Descriptions and Control Measures and are shown on the attached site rnaps. All six
outfalls were evaluated for the permit reapplication, as described below.

According to the federal and state storm water regulations, the following parameters are required to
be analyzed for in storm water samples:

Oil and grease;*

Biochemical oxygen demand (BOD 5);*

Chemical oxygen demand (COD):*

Total suspended solids (TSS)*

Total Kjeldahl nitrogen;*

Nitrate plus nitrite nitrogen;*

Total phosphorus; and j*

pH (measured in the field). )*

Also required to be analyzed in storm water samples is any parameter that is currently listed in any
,

of the plants' conventional outfalls. The following are those additional parameters: |

Copper, DissolvedSettleable solids **

} Nickel, TotalAmmonia (as N) **

Nickel, DissolvedTotal organic nitrogen **

Zinc, TotalMagnesium, Total **

Zinc, DissolvedTotal dissolved solids (TDS) **

l-131 1Chlorine, Free available **

Gamma Isotopic )* PCB *

Sr-89/90 lTritium* *

Fe-55 |Copper, Total* *

|
In order to schedule the fM effort for a storm event, Union Electric (UE) contracted the services of !

WeatherData incorporated or :chita, Kansas, to monitor and provide information regarding the size
and duration of impending storrns in the Callaway area. WeatherData provided a 90-minute notice
of an impending storm which would last at least one hour and provide 0.10 inch of rainfall.

Precipitation is measored at a 90-meter permanent meteorological tower located on-site. It is
rneasured by a Climet weighing bucket rain gauge with accuracy of +/- 1% for precipitation rates
of 1 to 3 inches per hour. Detailed rainfall records are available upon request.

Each of the ponds' retention times were calculated prior to the development of the sampling |
program in order to evaluate sampling strategies. It was determined that settling ponds, and I

corresponding Outf alls 010 and 015 have retention times greater than 24 hours, allowing grab
sampling techniques to be used in accordance with applicable regulations.

By convention, all other storm water outf alls (011-014) would need both first flush grab, and flow
.

weighted composite, samples as part of the permit reapplication assessment. However, we believe I

n
Q SWE-1

_ _ _ . .



. . _ - - . .-- - . .. . . ~ ---- - _ - - - - . -- _ _.

i.

NPDES Permit No. MO-0098001

O .

the physical configuration of the existing settling ponds and condition of their spillways / discharge
structures support the use of alternative techniques. The discharge of these ponds following a '

rainfall event,is substantially moderated by both the highly absorptive off site drainage areas and
the retention capacity of the ponds (based in part on the freeboard below the spillway, prior to the
storm event). As both the absu,ation rate and pond capacity are highly variable, sampling
strategies must target collection of usable data within cost and feasiblity constraints, initial effluent
quality from a settling pond does not exhibit the elevated contaminant concentrations typicalin first
flush samples of of unimpeded runoff from direct storm water conveyances. Thus, separate
sampling and analysis of the initial discharge of each pond was not conducted. Instead, for each
sampling event (with the exceptions noted below) a time series composite sample was taken. While
attempts were made to measure flow rates throughout the sampling period (three hours typically),
flow proportional compositing was not attempted. The flow rate data was based on calculations
using head height over the broad, irregularly surfaced existing spillways, and is only believed to be a
coarse estimate. As a result, we do not believe that the use of such estimates for compositing
would have increased the validity, and thus the "representativeness" of the samples.

,

These same settling pond properties also affected our ability to obtain samples from optimum
"qualifing storm events" despite our efforts to collect samples throughout a five month period, in ;

many cases, even though rainfall amounts and previous rainfall event criteria were met, qualifying i

storm events did not result in discharge from the settling ponds. Thus, as the reapplication deadline I

approached we revised our sampling goals allowing more flexibility as to the qualifing event critiena,
to ensure that samples were collected for analysis.

The following sections provide details regarding the samples taken from each outfall, to further
explain our efforts.

Outfalls 010 and 015

Analytical data is provided from three sampling events. As stated above, these outfalls discharge
runoff from settling ponds with a retention times greater than 24 hours. Two storm events were
sampled - the first on April 16 and the second August 4,1995: grab samples were taken from the
discharge following both rainf all events. All parameters listed in Form 2F, Section Vil, Part A and B
were analyzed from the first sampling event, except nitrate / nitrite which was inadvertently omitted
from the initial sample. A sample taken on August 4 was analyzed for: nitrate / nitrite, oil and grease
(O&G), pH, and total suspended solids (TSS). Special grab samples were taken (from the standing
water in the settling ponds) on September 9,1995, and analyzed for tritium as the initial analyses
were not performed using an appropriate method. The September 9 * dip" samples were taken to
ensure that tritium data would be supplied with the application, as sampling a rainfall event was not
possible in the limited time remaining following identification of the analytical problem associated
with the earlier samples.

Note the following information regarding the Form 2F, Section Vll, Part D data for the two rainfall
events. Instantaneous discharge flow rates were not monitored, however the total flows were
calculated using rainfall records, and appropriate runoff areas and coefficients. The August 4 event
refers to samples taken on that day, after the discharge from the ponds commenced following two
days of intermittant rains. The " duration of the storm event" was not listed for this event as neither
the total elapsed time (first rain to commencement of overflow) nor the sum of the duration of
discrete events would provide particularily relevant information.

SWE-2
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O
Outf all 011

.

!

All analytical data (except tritium) is from a single sampling event, on July 6,1995. A time-series
composite sample was taken on July 6, after the discharge from the ponds commenced following
two days of intermittant rains. The " duration of the storm event" was not listed as neither the total !
elapsed time (first rain to commencement of overflow) nor the sum of the duration of discrete |
events would provide particularily relevant information.

A special grab sample was taken (from standing water in the settling pond) on September 9,1995,
and analyzed for tritium as the initial analysis was not performed using an appropriate method. The
September 9 " dip" sample was taken to ensure that tritium data would be supplied with the ,

application, as sampling a rainfall event was not possible in the limited time remaining following I

identification of the analytical problem associated with the earlier sample.
L

Outf all 012

Analytical data is provided from three sampling events. Two storm events were sampled - the first
7

on June 26 and the second on July 4,1995; time-series composites were taken from the discharge ;

following both rainfall events. The following parameters were analyzed from the first sample: i
'

Biological Oxygen Demand (BOD), pH, Total Suspended Solids (TSS), Total Phosphorus, Oil and
Grease, Total Dissolved Solids, Free Available Chlorine, Settleable Solids, Total and Dissolved
Copper, Nickel, and Zinc. All parameters listed in Form 2F, Section Vil, Part A and B were analyzed
from the second sample on July 4, and a special grab sample was taken (from standing water in the
settling pond) on September 9,1995, and analyzed for tritium as the initial a'nalysis was not
performed using an appropriate method. The September 9 " dip" sample was taken to ensure that

) tritium data would be supplied with the application, as sampling a rainfall event was not possible in
,

)
the limited time remaining following identification of the analytical problem associated with the ;

earlier sample. '

The June 26 event refers to samples taken on that day, after the discharge from the pond
commenced, following four days of intermittant rains. The " duration of the storm event" was not |

listed as neither the total elapsed time (first rain to commencement of overflow) nor the sum of the !
duration of discrete events would provide particularily relevant information. i

|

Outf all 013

All analytical data (except tritium) is from a single sampling event, on August 3,1995. A time-
series composite sample was taken on August 3, after the discharge from the ponds commenced,
following two days of,intermittant rains. The " duration of the storm event" was not listed as neither
the total elapsed time (first rain to commencement of overflow) nor the sum of the duration of
discrete events would provide particularily relevant information.

A special grab sample was taken (from standing water in the settling pond) on September 9,1995,
and analyzed for tritium as the initial analysis was not performed using an appropriate method. The
September 9 * dip" sample was taken to ensure that tritium data would be supplied with the
application, as sampling a rainfall event was not possible in the limited time remaining following
identification of the analytical problem associated with the earlier sample.

SWE-3
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O !
Outfall 014 !

9

All analytical data (except tritium) is from a single sarnpling event, on July 4,1995. A time-series |
|composite sample was taken after the discharge from the pond commenced.
|

A special grab sample was taken (from standing water in the settling pond) on September 9,1995,
and analyzed for tritium as the initial analysis was not performed using an appropriate method. The
September 9 " dip" sample was taken to ensure that tritium data would be supplied with the
application, as sampling a rainfall event was not possible in the limited time remaining following

'

identification of the analytical problem associated with the earlier sample.

General Notes

Analysis was performed by the on site laboratory and by two commerciallaboratories. Tritium
analysis was performed by Teledyne Isotopes Midwest Laboratory. The following list indicates
parameters analyzed by Maxim Technologies:

Ammonia (as N)* COD *

Total Kjeldahl Nitrogen Total Organic Nitrogen* *

e' Magnesium, Total * PCB
Sr 89/90 Fe-55* *

.

3

.

'
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ATTACHMENT SW F )
Monitorina Reauests |

l
|

In anticipation of permit conditions that may be set or continued in this renewal, Union Electric
requests the consideration of the following comments. We believe that the monitoring for Oil and 1

Grease (0&G) on storm water outfalls 010-015 should be deleted. Currently this parameter is ;

monitored on a quarterly frequency. There are no limits placed on O&G for storm water. The '

facility has a spill control plan that should prevent any oil from reaching the storm water ponds. In
the unlikely event that oil did reach the storm water ponds, it would most likely be discovered by a
sheen on the ponds and not by sampling results. For these reasons, we believe that it is
appropriate that we request that the monitoring for O&G be deleted from storm water outf alls 010,
011, 012, 013, 014, and O15.

I,

|

|
|

|

.
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FLOW COMPONENTS FOR
STORM WATER OUTFALL 010

.

SWR from ESW
plant site <500 gallevent

.004 MGD Ny

SETTLING POND OUTFALL 010SWR from
offsite 0.48 (7.14) MGD

.044 MGD

|
'/N IN /N

F. ire Manhole
YWater Discharges
Shower1000 gat /qtr 10,000 gal /mo

NOTE: Discharge flows are based on discharge monitoring report data. f

:
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FLOW COMPONENTS FOR
STORM WATER OUTFALL 011

*SWR from ESW Air Conditioning "[aplant site <500 gaVevent Condensate
<500 gaUevent.03 MGD N/ Ny Ny |

|

|

SETTLING PONDSWR from
.46 (12.01) MGDOffsite

.43 MGD

|
\Fire

W ater Manhole Eyewash /
24,000 gaUqtr + Discharges Shower
tank discharge 15,000 gal /mo

800.000 gaV3 yrs.

9

NOTE: Discharge flows are based on discharge monitoring report data. :

!

t

|

t
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FLOW COMPONENTS FOR
STORM WATER OUTFALL 012

| Demin. Water
SWR from Unit 2 Basin Discharge ESW <500 per event +

| plant site 2.7 MG/ dewatering event <500 gallevent 50,000 gal tank
! 0.17 MGD V V V drainage

,

|

SETTLING POND OUTFALL 012
8[se 0.36 (7.79) MGD
0.19 MGD

| t
/N t' N IN

re #" *Air ConditionerWater DischargesCondensate.11,000 gal /qtr 70,000 gal /mo

NOTE: Discharge flows are based on discharge monitoring report data.
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FLOW COMPONENTS FOR
STORM WATER OUTFALL 013 i

l
SWR from

|
plant site

0.07 MGD
.

'

.

SETTLING POND OUTFALL 0138k *
g,, 0.35 (1.25) MGD

0.28 MGD

|

NOTE: Discharge flows are based on discharge monitoring report data.

:
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FLOW COMPONENTS FOR
STORM WATER OUTFALL 014

I

SWR from Air Conditioner
plant site Condensate

( 0.02 MGD q7

|

|

! SWR from SETTLING POND OUTFALL 014
'

offsite 0.155 (8.93) MGD
O.135 MGD

|
| /\

Fire
[
i Water ,

'

( 17,000 gal /qtr
(

,

NOTE: Discharge flows are based on discharge monitoring report data.

f

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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FLOW COMPONENTS FOR
STORM WATER OUTFALL 015

SWR from
plant site

0.002 MGD

|

SETTLING POND OUTFALL 015SWR from
offsite 0.06 (4.34) MGD

0.058 MGD

|

.

NOTE: Discharge flows are based on discharge monitoring report data.

.- _.
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