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1-015 University Avenue, Madison, Wisconsin 53706 Sample Nos. 285570-285631

County: Kewaunee
Well name Kewaunee Nuclear Plant, Well #1 R. 24E

Town of Carlton
Owner .... Wisconsin Public Service Corp. Completed 3/27/68& 7/15/68-

Address..Field check. 2Address.. Altitude... 612 " -- 22

Use ......... Power Plant N
Driller.. Joseph Reynen Static w. 1 __ 34' '
Engineer. Spec. cap.-- 0.79

p. "Sec. 25

Location: SW%, N, SE¼ SEI% SW3%, S14, Se 25T22NR24E Quad.TWO Creeks 7½V.. .. Drill Hole Casing & Liner Pipe or Curbing

Dia. from to Dia. from to Dia. Wgt. &Kind from to Dia. Wgt .&Kind from to
16" 0 95' 10" 365 Wall 16" 3/8 Wall PE
10"1 95' 250' 40 lb. Blk New steel pi e

PE new pipe welded 0 81'
steel 0 95'

Grout: Kind from to

Cement 0 95 '

Samples from 0 to 310' Date received: 7/16/68 Issued: 6/24(69
Examined by: M. Roshardt Date: 1/27/69

Formations: Drift, Silurian Undifferentiated

Remarks: Well tested for 12 hours at 204 gpm wi'th 256 feet of drawdown.

LOG OF WLL: _

Graphic Rock Grain Size Miscellaneous ChancteristicsDepths Color -ounaln. cementaTion, aensity,
Section Type ,C___r lode Range trace m nera s. etc.
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URIVERN'To wn Wo Carlton , M Wsco AVsi

1815 University Avenue, Madison, Wisconsin 53706 Sample Nos. 285570-285631 .

Well Name: Kewaunee Nuclear Plant, Well #1.
Town of Carlton, Wisconsin

I Graphicl Rock Color Grain Size. Miscellaneous Characteristics -Depths C Teo rounding, cementation, density,
ISectionj Type I__Fodej 'Range trace mineralS. etc.-
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UA18VUlebI Ur si1bUyA 1en , LiMalisoL, &i s 'co UinA *3710b6U UftVzY

1815 University Avenue, Madison, Wisconsin 53706
Log flo. KW-ZJ.

Sample Nos. 286041-286104

Well name Kewaunee Nuclear Plant Well #2 County: Kewaunee R. 24E
Town of Carlton " Completed... 5/27/68 T. I

owner.... Wisconsin Public Service Corp. Field check. . -
Address.. Fedcek

Altitude .... 617' CI-20' TOPO 22

JsUse ......... Power Plant N.Drilllr.. Joseph ReynierSttcwi. -3'.
Static w. 1. -34' -2Engineer. Spec. cap... 3,42 gpm/ft. Sec. 25

Location: C. of SE¼,NE¼SW¼,,SW¼S,Sec25,T22N,R24E. Quad.TwO Creeks 7½'

Drill Hole :.. Casing & Liner Pipe or Curbing

Dia. from to Dia. from to Di a. Wgt. &Kind from to Dia. Wgt. &Kind from to

16" 0 95' 16" Welded 3.75' +18" 81' 10" Welded 3.75 +18" 95'
10" 95' 320' Wall new Wall new

steel pipe . steel pipe'

Grout Kind from to.

Cement • .0 95'

Samples from 0 to 320' Date received: 7/16/68 Issued: 6/24/69
Examined by: M. Rosbardt D.ate: 2/7/69

Formations: Drift, Silurian Undifferentiated

Remarks: Well tested for 12 hours at 380 gpm with 111' of drawdown.

LOG OF WE LL:
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UNIVERSITY OF WISCONSIN GEOWGICAL & NATURAL HISTORY SURVE.Y
1315 University Avenue, Madison, Wisconsin 53706

S log sO. 80W-Z6
Sample Nos. 286041-286104.

Well Name: Kewaunee Nuclear Plant Well #2
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WELL CONSTRUCTOR'S REPORT
IPIt -R . LOPMENT

AEPARTMENT OF RESOURCE DE .LOPMENTWe6 Wel 6

IL WORMYICHCi ONE NAM•

Town o Village 0 City,,

5. Distance In feet from wea to nearest: ImT 4o . II""'N F Oham 1O40N
(36 6WI'I -Z' -ppropirteAx -l- / F" -. -

6. Well is Intended to s ,'ator:

7. DRILLHOLE 10. FORMATIONS
Dig. Oin.) Frm(. o(f. i.o. From (ft.) To (ft.) Kind From (ft.) To (ft.)

~ Surface [L .fzi _____________ Surface

8. CASING, LINER, CURBING, AN-D SCREEN
Mle. (In.) Eind nd WeFght (o() TO 0

Well #,- A4. n. W941 Aelbe -6 -0a&#63
.... . . . ._•eli z ert '

9. GROUT OR OTHER SEALING MATERIAL
Kind From (ftj To (ft.)

_ _ _ _ _ _ _ _ _ _ _ _ _ __.Sufce,..

Well construction Combleted on 01 '7 1916CoC.•
11. M•ISCELLANEOUS DATA.. , [ eb v
Yield tests / ,L H. .t 3 •"O OPM Well Is terminated /Inces [ below fial gre

Depth from surface to normal water level ft. Well disinfected upon completion Yes C3 No

Depth to water level when pumping / - 4I ft.I Well sealed watertight upon completion l Yes O No

Water sample sent to

Your opwell., °t
surface . -KW 7 * -7

laboratory Ong 19 ý a

ution hazards, Information concerning difficulties encountered, and data relating to nearby
g toints, method of finishing the well, amount of cement used In grouting, blasting, sub.

-... should be given on reverse side.

8IO N A 2~~~ C!R~gie red Well Driller Id,~ '~l A~ s

Please do not write In spac below
FORW~M TWEr RIMU16TIG eU-4 W

bV'4 C ýp-y We/I wjrVZ6d7AVa1
A7/~77~~ Af//S

/4-. 40, +Va-



WELL CONSTRUCTORWS REPORT
. Tt -O -RS Ci DE. i..L.EPARTMENT OF RESOURCE DE. L.OPMENT

Wel 6

i ~~Town ij Village- 0 City cFc -Kw -a
2 1A.~ATInU (Numbe and Sitrer at % ection, aenhom Wwnahip and -a=e &Wo SWX,. S and nAo name.iol

5. Distance In feet from well to nearests Bu-.m t~•• D ~RAI D• I NOVA77•)ZN W•S•WA

CLEVR WVATM N E PT~A~1SIC TAN4K 1 V SEEPAGE PiT ABSORPTION PmLD BARIN -SILO ABANDO WB INKSIL

GMduR d'Mp. qW" dr ama. ,mI. Uua • 4m.e °i poad.ar *.).

6. Well Is Intended to supply water fort

7. DRILLHOLE 10. FORMATIONS
Div. (in.) KFromi(h) 1 (ft.) Dia. (in.) From (ft.) To (ft.) lind From (ft.) To (ft.)

Surface , Surface

8. CASING, LINER, CURBING, AND SCREEN 4 , /
010. (in.) lind and Weigh fro (ft.) To (ft.) Sr4.E .~# .

+.,g+ & ' ~ t • o Surface __PC, .,,v, _

6AK 0 1  .i L ... 2C e _ .. I /"' 2/ +, . ___ __

9. GROUT OR OTHER SEALING MATERIAL
la,,nd _,m.) to(ft.) ..... ,• ('r--/e. _..

Surfae... ,,- 

-I I Well construction completed on Ii ,4! 29 "
11. MISCELLANEOUS DATA I above
Yield tests / " Hr. at / 'f GPM Well Is terminated Inches R below final grade

Depth from surface to normal water level Well disinfeced upon completion Yes C No

Depth to water level when pumping -? ft. Well sealed watertight upon completion Yes QJ No

Water sample sent to laboratory ont a,.,./ e , . 19~

Your lI! !
wells,
surface

Allution hazards, information concerning difficulties encountered, and data relating to nearby,
Ing joints, method of finishing the well, amount of cement used In grouting, blasting, sub-
Ic., should be given on reverse aide.

/'~'$1tt1istered Well Dr'llter e:tIKAI ADR8

C, Please do not write In space below A,
LVJLAX5UM LWSW AMMUjSa GAS_ ." BE-W auS.

Lki/ 411p IV 47
r-e 4 to -

COIMLdUM=.
I R -MAJM]

41 " •/,, ,



ý, .&L CONSTRUCTOR'S REPORT .,APARTMENT OF RESOURCE DE, &OPMENT wet 6

1. umMU
Town E] Village Q] City -22. Rang.. Alan pve8ret asetvu. kan. ad .....- -Al- g d

g &.r_- If SW I_ _ r T%4
SOWNER AT 'LTUMOF DRLOIG -- -.. . "

~~~~~~~~~ R i 2 .. fJbA., JP - .

SOWN

5. Distance in feet from well to nearest: B A NITARf Y FLAOR D 'NI Pou N A I-D•AIN

(Record answ er In approp a te bCoeC) 1 ,- .--, .--- T

CLEAR WATER D)RAIN SEPI TANK PRIV SZ-G -r BWRTO M &W SOI" rM SINK a=LCIPJ•WA•DI vrxc R1II"1'R'AI{ ~VX SEIACEP& ITI AESSOE•40FUON FID BARN SILO !ABANDO•E••IL•HZ

"hER]PO]UI ON OE C dInn dlz an &inp. qusfl7, S MaIrise well s al4., pn. Pn t.)

6. Well Is Intended to supply water for.: )

7. DRILLHOLE 10. FORMATIONS,
Din. (n.) From (ft.) To (ft.) Die. (in.) From (ft.) To (ft.) KInd From (ft.) To (ft)

t Surface I
% P). --

B. CASING, LINER, CURBING, AND SCREEN
Di.. (!n.) Kind end Wel,. t, From (ft, T. (f.) ,.._____-

Surface _ _ ~/ p_ _

____ _____ ____ _ _....._ l<'ep av,'/e.,/: C . •n I. '• _ _

___ ___ ___ __k'//(4 PeinWe// mo 5,960?
9. GROUT OR OTHER SEALING MATERIAL T'_,0n Front _. (-ft.) •,•,4 (Iocl,,l!./ /Aell.

[Surface ___ m rC /lt ____ ___

j I ' : Well construction completed on ,7 - 19 •
11. MISCELLANEOUS DATA [W above
Yeld test, I ~ Hr../" at - ' GPM Well is terminated Inches . finalgrade

Depth from surface to normal water level 3 ft. Well disinfected upon completion 10 Yes Q No

Depth to water level when pumping f. 9Well sealed watertight upon completion 0 Yes Q3 No

Water sample sent to laboratory on /7 9Z&

Your ol" - -_ _ hazards, Information leoncernlng difficulties encountersandZta relatngonearby
wells, v iO |olntsi method of finishing the well, amount of cement used In grouting, blasting, sub-
surface :., should be given on reverse side.

K. .W.

ARektered Well Driller • /l /
Pleas, do not wrte In space below

"D/iMR. T" ST PE, MT jG"-,4.1/B.. n NU E- E.M .



State of Wisconsin
Department of Natural Respurces

Route To: Watershed/Wastewater 0
RemediationlRedevelopment [

SOIL BORING LOG INFORMATION
Form 4400-122 Rev. 7-98

Waste Management []
Other 0

I
) (estimated: [] ) or Boring Location []
195,859 N, 2,644,681 E S/C/N

1/4 of Section 25, T 22 N, R 24 E

I hereby certify that the information on this form is true and correct to the best of my knowledge.

Signatu reAj 9 jFirm STS Tel: 920-468-1978
1035 Kepler Dr. Green Bay, WI 54311 Fax: 920-468-3312

This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Stats. Completion of this form is mandatory. Failure to file this form may
result in forfeiture of between $10 and $25,000, or imprisqnment for up to one year, depending on the program and conduct involved. Personally identifiable
information on this form is not intended to be be used for any other purpose. NOTE: See instructions for more information, including where the completed form
should be sent.



State of Wisconsin
Department of Natural Resources

Route To: Watershed/Wastewater 12]
Remediation/Redevelopment [

Waste Management C1
Other E0

MONITORING WELL CONSTRUCTION
Form 4400-113A Rev. 7-98

Facility/Project Name Local Grid Location of Well Well Name
O]N. DE.

Dominion Energy - Kewaunee Power Station f. Q] S J. ri w. MW-0701
Facility License, Permit or Monitoring No. Local Grid Origin 0 (estimated: [) ) or Well Location D] Wis. Unique WellNo. DNR Well Number

0 1 11 0 1 I
Lat. - Long. - , " or VT620 7

Facility 1D St. Plane 195 ft.8, 2.644.681 ft. E. SIC/N Date Well Instalted

Section Location of Waste/Source 05/24/2007
Type of Well 0 E Well Installed By: (Person's Name and Finn)

T1/4of SW 114ofSec. -.I- T. 22 N, R. 24 IoW
Well Code 11 /mw - Location of Well Relative to Waste/Source Gov. Lot Number Luke Cravillion

Distance from Waste/ Enf Stds. u 0 Upgradient s 0 Sidegradient
Source ft. Apply d 0 Downgradient n 0 Not Known I STS

A. Protective pipe, top elevation

B. Well casing, top elevation

C. Land surface elevation

605.83 ft. MSL

605.62 ft. MSL

605.8 ft. MSL

D. Surface seal, bottom 605.3 ft. MSL or 0.5 ft.

1. Cap and lock?
2. Protective cover pipe:

a. Insidediameter:
b. Length:

c. Material:

:b d. Additional protection?

If yes, describe:

3. Surface seal:

0 Yes 0 No

8.0 in.
1.0 ft

Steel 0 04

Other 0 so
O Yes 0 No12. USCS classification of soil near screen:

GPO GM[ GCO GWO SWO SPO
SMO0 SC O MLO0 MHRO CL 0 CHOD
Bedrock 0

13. Sieve analysis attached? 0 Yes 0 No

Bentonite
Concrete

Other

0
0
0

30
01Oa

14. Drilling method used: Rotary
Hollow Stem Auger

Other

050
041

'4. Material between well casing and protective pipe:
Bentonite 0 3 0

Other 0 KM

15. Drilling fluid used: Water 002 Air C0 1
Drilling Mud 003 None 0 99

16. Drilling additives used? 0] Yes 0• No

5. Annular space seal: a. Granular/Chipped Bentonite
b. __ Lbs/gal mud weight... Bentonite-sand slurry
c. _ Lbs/gal mud weight... Bentonite slurry
d. __ % Bentonite... Bentonite-cement grout
e. 3.5 Fe volume added for any of the above
f. How installed: Tremie

Tremie pumped

Gravity

0
00]
0]

[]
0]

0]

33
35
31
50

01
02
08

17S0u ohU

17. Source of water (attach analysis, if required):

E. Bentonite seal, top

F. Fine sand, top

G. Filter pack, top

H. Screen joint, top

I. Well bottom

J. Filter pack, bottom

K. Borehole, bottom

L. Borehole, diameter

M. O.D. well casing

N. I.D. well casing

605.3 ft. MSL or 0.5

601.8 ft. MSL or 4.0

601.8 ft. MSL or 4.0

600.8 ft. MSL or 5.0

585.8 ft. MSL or 20.0

585.0 ft. MSL or 20.8

585.0 ft. MSL or 20.8

Bentonite seal: a. Bentonite granules 0 3 3
b. 0r114in. 0 31/in. Oll12in. Bentonitechips 0 32
c. _ Other 0 In
Fine sand material: Manufacturer, product name & mesh size

a. 45/55 Badger
b. Volume added 1
Filter pack material: Manufacturer, product name & mesh size

a. 45/55 Badger In
b. Volume added

9. Well casing:

5

Flush threaded P
Flush threaded P

-ft
3

Screen material:
a. Screen Type:

PVC

'VC schedule 40 0 2 3
VC schedule 80 0 24

Other 0 []

Factory cut 0@ 11
Continuous slot 0 0 1

Other 0 ME
8.0 in.

2.25 in.

2.00 in.

b. Manufacturer Buffalo
c. Slot size:
d. Slotted length:

I1. Backfill material (below filter pack):

0.006 in.
15.0 ft.

lone 0 14
'ther 0 [0

I hereby certify that the infomation on this form is true and correct to the best of my knowledge.
Signatur~e. ,r1..,) , ]Firm STS Consultants, Ltd. Tel: 920-468-1978

; ;.ý, 1035 Kepler Dr. Green Bay, WI 54311 Fax: 920-468-3312
Please complete both F 400- 113A and 4400-I ,3B and return them to the appropriate DNR office and bureau. Completion of these reports is required by chs. 160, 281,283. 289,
291,292, 293, 295, and 299, Wis. Stats., and ch. NR 14 1. Wis. Adm. Code. In accordance with chs. 281, 289, 291, 292, 293, 295, and 299, Wis. Stats., failure to file these forms may
result in a forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on these
forms is not intended to be used for any other purpose. NOTE: See the instructions for more information, including where the completed forms should be sent.



State of Wisconsin
Department of Natural Resources

Rout To: Watershed/Wastowater 13
Remediation/Redevelopment 0

MONITORING WELL DEVELOPMENT
Form 4400-113B Rev. 7-98

Waste Management 0
Other 0

Facility/Project Name County K nWell Name
.Dominion Energy - Kewaunee Power Station Kewaunee IM'W-0701
Facility License, Permit or Monitoring Number County3Code IWis. Unique Well Number DNR Well Number

31 IVT620I
1. Can this well be purged dry?

2. Well development method:
surged with bailer and bailed

surged with bailer and pumped
surged with block and bailed

surged with block and pumped

surged with block, bailed, and pumped

compressed air
bailed only

pumped only

pumped slowly

other

3. Time spent developing well

4. Depth of well (from top of well casing)

5. Inside diameter of well

6. Volume of water in filter pack and well
casing

7. Volume of water removed from well

8. Volume of water added (if any)

0 Yes 0 No Before Development After Development

0
0D
0]
0]
0]
0]

0]
03
03

41

61

42

62

70

20
10

51

50FA

11. Depth to Water
(from top of
well casing)

Date

Time

12. Sediment in well
bottom

13. Water clarity

a. 6.30 ft.

b. 5/31/2007

0 a.m.
c. 01:500• p.m.

18.40 ft.

6/11/2007

] a~m.

11:00 0 p.m.

inchesinches

Clear 0 10
Turbid 0 15

(Describe)

brown - cloudy

85 min.

19.7 ft.

2.00 in.

12.0 gal.

20.0 gal.

gal.

Clear 0 2 0
Turbid 0 25

(Describe)

light brown
cloudy

Fill in if drilling fluids were used and well is at solid waste facility:

14. Total suspended
solids

mg/I

mg/l

mg/I

mg/I15. COD9. Source of water added

10. Analysis performed on water added?,

(If yes, attach results)
0 Yes 0 No

16. Well developed by: Person's Name and Firm

Matthew Bowman

STS
17. Additional comments on development:

Facility Address or Owner/Responsible Party Address I hereby certify that the above information is true and correct to the best of my

Name: _knowledge.

Firm: Dominion Energy - Kewaunee Power Station Signature: I F l
Street: N490 State Highway 41 Print Name: Matthew Bowman

City/State/Zip: Kewaunee, Wisconsin 54216 Firm: STS Consultants, Ltd.

NOTE: See instructions for more information including a list of county codes and well type codes.
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WISCONSIN RULE CROSS REFERENCE
SWPPP Wisconsin Stormwater Pollution Prevention Plan (SWPPP) Elements SWPPP
Permit Text

Reference Reference
(1) WI-S067857-2 PART III, SECTION B (2) (a). POLLUTION Section 2.1

PREVENTION INDIVIDUAL. The SWPPP shall identify by job title the and Section
specific individual responsible for all aspects of SWPPP development and 5.2.1
implementation. The individual acting in that job title shall have the
responsibility to coordinate the development, evaluation, maintenance, and
amendment of the SWPPP. The specific individual shall also coordinate
facility compliance with the specific management actions identified in the
SWPPP, including management practices, conducting monitoring activities,
preparing .and submitting reports, and to serve as facility contact for the
Department.

(2) WI-S067857-2 PART Ill, SECTION B (2) (b). FACILITY SITE Section 1.1,
DESCRIPTION AND DRAINAGE BASE MAP. The SWPPP shall Section 3.1,
contain a short description that summarizes the major activities conducted at Section 4.0
various locations throughout the facility. The SWPPP shall also contain a and
facility drainage base map that depicts how storm water drains on, through, Appendix A,
and from the facility to groundwater, surface water, or wetlands. The B, & C
drainage base map shall show: that facility property boundaries; a depiction
of the storm drainage collection and disposal system, including all known
surface and subsurface conveyances, with the conveyances, named; any
secondary containment structures; the location of all outfalls, including
outfalls recognized as permitted outfalls under another WPDES permit,
numbered for reference, that discharge channelized flow to surface water,
groundwater, or wetlands; the drainage area boundary for each storm water
outfall; the surface area in acres draining to each outfall, including the
percentage that is impervious such as paved, roofed, or highly compacted soil
and the percentage that is pervious such as grassy areas and woods; existing
structural storm water controls; and the name and location of receiving
waters. The location of activities and materials that have the potential to
contaminate storm water shall also be depicted on the drainage base map.

(3) WI-S067857-2 PART 11, SECTION B (2) (c). SUMMARY OF Section 3.3,
EXISTING SAMPLING DATA OR OBSERVATIONS. The SWPPP Section 7.2
shall summarize any results of available storm water sampling data or other
observations that could be useful in characterizing the quality of storm water
discharges or identifying sources of storm water contamination. Available
data that characterizes the quality of storm drainage discharges under dry
weather flow conditions shall also be included, except when such data has or
will be reported to the Department under another WPDES permit.

(4) WI-S067857-2 PART III, SECTION B (2) (d). POTENTIAL SOURCES Section 4.0
OF STORM WATER CONTAMINATION. The SWPPP shall identify all and Section
potential source areas of storm water contamination, including but not limited 4.2
to: outdoor manufacturing areas, areas of significant soil erosion; industrial
plant yards; immediate access roads and rail lines; material handling sites
(storage, loading, unloading, transportation, or conveyance of any raw
material, finished product, intermediate product, by-product or waste); refuse
sites; disposal or application of wastewater; vehicle maintenance and cleaning
areas; and other areas capable of contaminating storm water runoff. Rooftops
contaminated by industrial activities or a pollution control device; storage and
maintenance areas for material handling equipment; shipping and receiving
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areas; manufacturing buildings; residual treatment, storage, and disposal sites;
storage areas (including tank farms) for raw materials, finished and
intermediate products; areas containing residual pollutants from past
industrial activity. The SWPPP shall identify any significant polluting
materials or activities associated with the storm water pollution source areas
identified in this permit. When possible, specific pollutants likely to be
present in storm water as a result of contact with specific materials shall also
be listed.

(5) WI-S067857-2 PART III, SECTION B (2) (e). STATUS OF NON- Page vi,
STORM WATER DISCHARGES TO THE STORM SEWER. The Section 3.2.2
SWPPP shall identify all known contaminated and uncontaminated sources of
non-storm water discharges to the storm sewer system and indicate which are
covered by WPDES permits. The SWPPP shall contain the results of the non-
storm water discharge monitoring required by s. NR 216.27, Wis. ADM.
Code. If such monitoring is not feasible due to the lack of suitable access to
an appropriate monitoring location, the SWPPP shall include a statement that
the monitoring could not be conducted and reasons why.

(6) WI-S067857-2 PART III, SECTION B (2) (f). SOURCE AREA Section 5.0
CONTROL BEST MANAGEMENT PRACTICES. The SWPPP shall
rely, to the maximum extent practicable, and to the extent it is cost effective,
on the use of source area control best management practices designed to
prevent storm water from becoming contaminated at the site. Source area
control best management practices that are either proposed or in place at the
facility shall be indicated on the facility drainage base map described in
subsection (b). The SWPPP shall provide for the use of the following
applicable source area control best management practices: (1) Practices to
control significant soil erosion; (2) Good house-keeping measures,
preventative maintenance measures, visual inspections, spill prevention and
response measures, and employee training and awareness; (3) Covering or
enclosing salt storage piles so that either precipitation nor storm water runoff
can come into contact with the stored salt; or, for permittees that use brine
and have salt storage piles on impervious curbed surfaces, a means of
diverting contaminated storm water to a brine treatment system for process
use; and (4) Use of a combination of storm water contact control or
containment, drainage controls, or diversions to control SARA Title III
Section 313 "Water Priority Chemicals" (42 U.S.C. 11023(c)) potentially
discharged through the action of storm water runoff, leaching, or wind.

(7) WI-S067857-2 PART III, SECTION B (2) (g). RESIDUAL Section 4.0
POLLUTANTS. The SWPPP shall identify pollutants that are likely to and 4.5.2
contaminate storm water discharges to waters of the state following
implementation of source area control best management practices. Past
sampling data collected at the facility or at sufficiently similar outfalls at
other facilities may be used in making this determination. At a minimum, the
following pollutants shall be considered for their potential to contaminate
storm water; (1) Any pollutant for which an effluent limitation is contained in
any discharge permit issued to the permittee, for this facility, by the
Department; (2) Any pollutant contained in a categorical effluent limitation or
pre-treatment standard to which-the permittee is subject to the facility; (3)
Any SARA Title III Section 313 "Water Priority Chemicals" (42 U.S.C.
11023(c)) for which the permittee, for this facility, has reporting requirements
and which has the potential for contaminating storm water; (4) Any other
toxic or hazardous pollutants from present or past activity at the site that
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remain in contact with precipitation or storm water and which could be
discharged to the waters of the state, and which are not regulated by another
environmental program; and (5) Any of the following parameters which
might be present in significant concentrations: oil and grease, pH, total
suspended solids, 5-day biological oxygen demand, and chemical oxygen
demand.

(8) WI-S067857-2 PART III, SECTION B (2) (h). STORM WATER Section 5.0
TREATMENT BEST MANAGEMENT PRACTICES. When source area
controls are not feasible, not cost effective, or when the Department
determines source area control best management practices are inadequate to
achieve a water quality standard, the SWPPP shall prescribe appropriate
storm water treatment practices as needed to reduce the pollutants in
contaminated storm water prior to discharge to waters of the state. Proposed
or existing storm water treatment practices shall be shown on the facility
drainage base map. The SWPPP shall provide for the following types of
storm water treatment practices: (1) Storm water significantly contaminated
with petroleum products, shall be treated for oil and grease removal by an
adequately sized, designed, and functioning wastewater treatment device.
Coverage under a separate individual or general permit is required for
discharges of storm water from oil/water treatment devices. Under s. 281.41,
Wis. Stats., prior approval of plans for oil and grease removal devices may be
required. (2) Point source discharges of storm water contaminated by
significant amounts of sediment from eroding areas, including bare earth
industrial lots and ongoing industrial processes, shall be treated by filtration
or sedimentation reduction type practices designed in accordance with good
engineering practices and the design criteria, standards and specifications
outlined in the Wisconsin Construction Site Best Management Practices
Handbook (WDNR Pub. WR-222 November 1993 Revision).

(9) WI-S067857-2 PART III, SECTION B (2) (i). FACILITY Section 3.3
MONITORING PLAN. The SWPPP shall include provisions for complying Section 3.4
with the monitoring requirements specified in s. NR 216.28, Wis. ADM. Section 3.5
Code, and Part IV of this permit. The SWPPP shall include a checklist of Section 5.2.4
inspections to be made during the annual facility site inspection. The SWPPP
shall also identify for each outfall the type of monitoring that will be
conducted, such as non-storm discharge monitoring and storm water
discharge quality inspections.

(10) WI-S067857-2 PART III, SECTION B (2) (j). SWPPP Section 5.5
IMPLEMNTATION SCHEDULE. The SWPPP shall include an
implementation schedule for the requirements of this permit that are
consistent with the compliance schedule set forth in Part V. of this permit.

(11) WI-S067857-2 PART III, SECTION B (2) (k). SIGNATURE. The Page vi
SWPPP and SWPPP summary shall be signed in accordance with Part VI.M.
and contain the following statement: "I certify under penalty of law that this
document and attachments were prepared under my direction or supervision
in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information contained in the plan. Based on
my inquiry of the person, or persons, who manage the system, or those
persons directly responsible for gathering the information, the information
contained in this document is, to the best of my knowledge and belief, true,
accurate, and complete. I am aware that there are significant penalties for
providing false information, including the possibility of fine and
imprisonment. In addition, I certify under penalty of law that, based upon
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inquiry of persons directly under my supervision, to the best of my
knowledge and belief, the provisions of this document adhere to the provision
of the storm water permit for the development and implementation of a Storm
Water Pollution Prevention Plan and that the plan will be complied with."

(12) WI-S067857-2 PART III, SECTION D (1 - 2). AMENDING A SWPPP.
A permittee shall amend a SWPPP under the following circumstances: (1)
When expansion, production increases, process modifications, changes in
material handling or storage, or other activities are planned which will result
in significant increases in the exposure of pollutants to storm water
discharged either to waters of the state or to storm water treatment devices.
The amendment shall contain a description of the new activities that
contribute to the increased pollutant loading, planned source control activities
that will be used to control pollutant loads, an estimate of the new or
increased discharge of pollutants following treatment, and when appropriate,
a description of the effect of the new or increased discharge on existing storm
water treatment facilities. (2) The comprehensive annual facility site
compliance inspection, quarterly visual inspection of storm water quality, or
other means reveals that the provisions of the SWPPP are ineffective in
controlling storm water pollutants discharged to waters of the state. (3) Upon
written notice that the department finds the SWPPP to be ineffective in
achieving the conditions of this general permit.

Section 7.5
Section 7.6
Appendix F

(13) WI-S067857-2 PART IV (B). EVALUATION OF NON- Section 3.2.1
STORMWATER DISCHARGES. The SWPPP must certify that the storm
water discharge has been tested or evaluated for the presence of non-
stormwater discharges.

(14) WI-S067857-2 PART IV(C) (1) ANNUAL FACILITY SITE Section 3.4,
COMPLINANCE INSPECTION. Permittees shall perform and document 3.5, 7.3, 7.4,
the results of the Annual Facility Site Compliance Inspection (AFSCI). The & Appendix
inspection shall be adequate to verify that the site drainage conditions and E
potential pollution sources identified in the SWPPP remain accurate, and that
the best management practices prescribed in the SWPPP are being
implemented, properly maintained. Information reported shall include: the
inspection date, inspection personnel, scope of the inspection, major
observations, and revisions needed in the SWPPP.

(15) WI-S067857-2 PART IV(C) (2), QUARTERLY VISUAL MONITORING. Section 3.3
Permittees shall perform and document quarterly visual inspections of Appendix F
stormwater discharge quality at each storm water outfall. Inspection shall be
conducted within the first 30 minutes of discharge or as soon thereafter as
practical, but not exceeding 60 minutes. The inspections shall include any
observations of color, odor, turbidity, floating solids, foam, oil, sheen, or other
obvious indicators of storm water pollution. Information reported shall
include the inspection date, inspection personnel, visual quality of the storm
water discharge, and probable sources of any observed storm water
contamination.
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(16) WI-S067857-2 PART IV A-B MONITORING REQUIREMENTS. Section 3.4
Appendix F

A. Purpose. Monitoring includes site inspections and non-storm water
discharge assessments. The purpose of monitoring is to: a) evaluate storm
water outfalls for the presence of non-storm water discharges, and b)
evaluate the effectiveness of the permittee's pollution prevention activities in
controlling contamination of storm water discharges.
B. Evaluation of Non-Storm Water Discharges. The permittee shall evaluate
all storm water outfalls for non-storm water contributions to the storm
drainage system for the duration of this permit. Any monitoring shall be
representative of non-storm water discharges from the facility.
(I) Evaluations shall take place during dry periods, and may include either end
of pipe screening or detailed testing of the storm sewer collection system.
(2) Either of the following monitoring procedures is acceptable:
(a) A detailed testing of the storm sewer collection system may be performed.
Acceptable testing methods include dye testing, smoke testing, or video
camera observation. The Department shall require a re-test after 5 years or a
lesser period as deemed necessary by the Department.
(b) End of pipe screening shall consist of visual observations made at least
twice per year at each outfall of the storm sewer collection system'. Instances
of dry weather flow, stains, sludge, color, odor, or other indications of a non-
storm water discharge shall be recorded;
(3) Results of the non-storm water evaluations shall be included in the
SWPPP summary required in Part V.A. and the AFSCI report required in Part
V.B.(1). Information reported shall include: date of testing, test method, outfall
location, testing results, and potential significant sources of non-storm water
discovered through testing. Upon discovering non-storm water flows, which
are not covered under another permit, the permittee shall either seek
coverage under another permit or eliminate the non-storm water flow.
(4) Any permittee unable to evaluate outfalls for non-storm water discharges
shall sign a statement certifying an inability to comply with this requirement,
and include a copy of the statement in the SWPPP. In this case, the SWPPP
shall be submitted to the Department, water. discharge, and probable sources
of any observed storm water contamination.
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PLAN REVIEW AND CERTIFICATION
WI-S067857-2 PART 111, SECTION B (2) (k). SIGNATURE. (SWlPPP Perm .it Reference # 11).

I certify under penalty of law that this document and attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and
evaluate the information contained in the plan. Based on my inquiry of the person, or persons, who
manage the system, or those persons directly responsible for gathering the information, the information
contained in this document is, to the best of my knowledge and belief, true, accurate, and complete. I am
aware that there are significant penalties for providing false information, including the possibility of fine
and imprisonment. In addition, I certify under penalty of law that, based upon inquiry of persons directly
under my supervision, to the best of my knowledge and belief, the provisions of this document adhere to
the provision of the storm water permit for the development and implementation of a Storm Water
Pollution Prevention Plan and that the plan will be complied with. (SWPPP Permit Reference #11) *

Signature: Date:./, /

Printed Name: jMichaeJ.kWilson
Title: Director Safety & Licensing

CERTIFICATION OF ELMINATION OF NON-STORMWATER DISCHARGES
WIVI-S067857•2 PART 11• • SECTION •B••(2)(0. STATUS, 'OF. NON-STORM 1W ATER

DISCHJARGES TO THE STORM SE WE.k. WPPr&eeneIS~

The stormwater outfalls at this Station have been evaluated for the presence of non-stormwater discharges
that are not allowable under the Stations stormwater discharge permit. None were found during the site
visit. Both oil and chemicals are in closed containers and the containers are within shelters and/or have
canopies. Sources of potential stormwater contamination have been identified and stormwater contact
management measures have been implemented.
(SWPPP Permit Reference #5) *
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1.0 FACILITY INFORMATION

1.1 Facility Description - General

FWI-S06178S7-2 PART IIJ SECTION B (2) (hk). FCLT IEDSRPINADDANG
B1ASEV WAP. (STWJPP Permit Reference 42,).

The Kewaunee Power Station (the "Station") is a net 595 megawatt (MW) electric nuclear power station
operated by Dominion Energy Kewaunee, Inc. that began operation on December 21, 1973 [one uranium
pressurized water reactor (PWR)]. The Station is located adjacent to Lake Michigan nine miles south of
the town of Kewaunee, Wisconsin and 27 miles southeast of Green Bay. The oil on site is primarily diesel
generator and boiler fuel oil, which are stored in underground tanks plus turbine lube oil in tanks within
the Station's turbine building. Only one small aboveground tank is located outdoors (550 gallons). The
facility has not experienced a reportable oil spill..

The Station also has some chemicals on site such as sodium hydroxide, sodium hypochlorite, and sulfuric
acid for water treatment. Neither oil nor chemical tanks are subject to the direct exposure of stormwater
and stationary transfer equipment such as pumps are located indoors. In addition, the majority of
Station's oil and chemical equipment has secondary containment. However, small spills outdoors. are
possible such as associated with tank truck unloading areas. There is also the potential for larger spills if
there was a catastrophic failure of equipment. Both Station stormwater and non-stormwater (e.g.,
industrial and domestic sludge) are regulated by land and water discharge permits.

A topographical map (Figure 1) of the Station is included in Appendix A of this Plan. Appendix B
contains oil equipment locations (Figure 2) and chemical equipment locations (Figure 3). Appendix C
*contains a site drainage diagram (Figure 4). Appendix D contains photographs of equipment locations
including oil and chemical transfer locations. There is no aboveground piping outside of the Station
building. The closest navigable waterway is Lake Michigan; it receives the Station's stormwater runoff.

1.2 Facility Owner and Operator

The facility owner and operator (same) are given as follows:
Ri Dominion Energy Kewaunee, Inc. Dominion Energy Kewaunee, Inc.

Qpi•ato•KQ4 Deero: KI

A gddress:. N 490 State Highway 42 d , rS, S-ess' N 490 State Highway 42
Kewaunee, Wisconsin 54216 Kewaunee, Wisconsin 54216

Telephone*: 920-388-8367 Tlelepihone:> 920-388-8367
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2.0 CONTACTS AND TEAM MEMBERS

2.1 Pollution Prevention Team

WI-S067857-2 . PART I11, ,SECTION B• (2) (a). 'POLLUTION PRVENTION ,INDIVIDUAL.
('S WPRPPPermit Refebenceý U).AL

The specific individuals for all aspects of SWPPP development and implementation include:

Name Title Contact Number
Michael J. Wilson Director Safety & Licensing (1) (920) 388-8537
Michael Failey Chemistry Supervisor (4)(6) (920) 388-8370
Ted Maloney Sr. Environmental Compliance Coordinator (2)(3)(4) (920) 388-8863
Mike Bernsdorf Chemist 3 (6) (920) 388-8367
Steve Horn Environmental Specialist III (Millstone) (6) (860) 447-1791 ext.4359
Rick Woolard Environmental Specialist III (Innsbrook) (3)(5) (804) 273-2991
(1) RESPONSIBLE PERSON FOR OVERALL COORDINATION AND DEVELOPMENT.
(2) RESPONSIBLE PERSON FOR IMPLEMENTATION, TRAINING, AND REVISIONS TO PLAN.
(3) RESPONSIBLE PERSON FOR COORDINATION OF CORPORATE ENVIRONMENTAL AND STATION REQUIREMENTS.
(4) RESPONSIBLE PERSON FOR INSPECTION AND MONITORING EVENTS
(5) RESPOSIBLE PERSON FOR PERMIT INTERPRETATION.
(6) RESPONSIBLE PERSONS FOR COVERING STORM WATER JOB DUTIES WHEN Sr. ECC IS ABSENT

2.2 Spill Prevention and Response

In the event of a spill, station personnel would notify the Shift Manager of the spill location, then
minimize the spill through valve closure, isolation, etc., use oil boom, absorbent material, diking, or other
appropriate method to prevent the spill from reaching navigable waters. The Shift Manager is to oversee
spill containment and is to notify the Site Vice Presidentand Chemistry Supervisor. The Shift Manager is
to initiate action to determine the quantity of the spill, the cause of the spill, and the corrective actions to
prevent reoccurrence. Refer to Section 5.2.5 of this plan for specific spill response procedures and the
SPCC Plan Figure 13 for Response Actions and Figure 14 for Spill Mitigation Procedures for petroleum
spills.

2.3 POTW Requirement

The facility does not discharge to a Publicly Owned Treatment Works (POTW) sewage treatment plant.
The facility operates its own sewage treatment plant.
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.3.0 SAMPLING / MONITORING AND INSPECTION REQUIREMENTS

3.1 Summary of Outfalls

>WiI-SO67857-.2 PR 1,SCINB (2) (ib). FACILITY~ SITE DESCRIPTION AND
~DRAINAGF BkSJ3>MA~P. JSWVPPP PermwiiReference>., 2

The Station's general stormwater "Tier 2" WPDES permit (#WI-S067857-2) requires visual (qualitative)
stormwater monitoring on a quarterly basis. The 7 designated storm water outfalls serving both
operational and non-operational areas receive storm water via grates or inlets, and ditches throughout the
station. The station has two tributaries that run through the station. The tributary south of the station is
nick named "Un-named Tributary", which discharges to the Station's waste water Outfall 010. The
tributary north of the station is un-named and has a small pond adjacent to Lake Michigan's shore and
discharges via conveyance pipe known as storm water outfall 005. Both of the tributaries collect storm
water from various areas throughout the station and are monitored at the above discharge locations along
Lake Michigan's shore.
The Station also has had an individual wastewater WPDES permit (#WI-0001571-07-0), which permits

outfalls (#00 1, 002, 003, and 004), brief descriptions of each outfall is section 3.2.2.

A flow diagram of discharge outfall information is given in Appendix C and described follows:

Storm Water Outfalls (WPDES Permit (#WI-S067857-2):

Discharge Point 005: Is. discharged via conveyance pipe from the pond north of the station, this outfall
receives water consist largely of the un-named tributary that traverses the Station's property. As the
tributary traverses the station it receives storm water from the approved land applied sludge fields and a
storage/parking area. Approximately 90% of the drainage area is grass/covered field and 10% compacted
crushed gravel.

Discharge Point 006: Is a ditch that is located north of the station and receives storm water from a narrow
drainage area between the plants protected area and the Independent Spent Fuel Storage Installation
(ISFSI). Approximately 75% of the drainage area consists of compacted crushed gravel and 25%
concrete.

Discharge Point 007: This outfall is located north of the station and receives storm water from an area that
is approximately 50% grass and 50% compacted crushed gravel. The gravel area is currently periodically
used to store equipment (ie. scaffolding).

Discharge Point 008: This outfall is located north of the station and receives storm water from an area that
is consist approximately of 50% compacted crushed gravel, 40% grass area, and 10% run-off from nearby
rooftops.

Discharge Point 009: This outfall is located south of the station and receives 95% of the storm water from
a paved parking lot and 5% from the nearby building rooftop.

Discharge Point 010: This outfall receives influents from the sewage treatment facility and discharges to
the unnamed tributary, which combines with storm water from the south side of the plant and substation
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and discharges to Lake Michigan south of the facility. The effluent of the sewage treatment plant is
monitored prior to combining with the southern unnamed tributary.

Discharge Point 011: This outfall is located north of the station and receives storm water from the
Independent Spent Fuel Storage Installation (ISFSI) which is an area that is approximately 50% concrete
and 50% compacted crushed gravel. The discharge travels from the ISFSI through a storm water
collection system and discharges to a sediment diversion pond before being discharged to the shore of
Lake Michigan.

3.2 Non-Stormwater Discharges

3.2.1 Certification of Non-Stormwater Discharges

~WI-S0678- 7-2i PART IV (B).> EVALUATION OF NON-STORM WATER ~DISCHARGES.1
(7SWJPPP Permzit Reference #L13)>
The non-stormwater discharge certification is included on Page vii. Non-storm water sources at this site
include primarily those inputs that mix with stormwater reaching Outfall #001 and that are given in
Section 3.2.2 below.

3.2.2 Non-Storm Water Discharges

WI-O678-57-2 PART 111,, SEýCTION B (2) > STA~TfS1 OF NON-STORMI WATE
1IMSC1{ARGES TO THEf. STORM SEWER. (SWVPPPP~rmtti1Refence #5)

Under the Tier 2 WPDES storm water permit provisions, the commingling of non-stormwater with
stormwater is not allowed unless the non-stormwater component is regulated under another-permit or
unless it is composed of discharges that are not considered illicit by the State of Wisconsin Department of
Natural Resources (WDNR). Such allowable discharges include water line flushing, landscape irrigation,
diverted stream flows, uncontaminated groundwater infiltration or pumped groundwater, discharges from
potable water sources, foundation drains, air conditioning condensation, flows from riparian habitats and
wetlands, street wash water, fire fighting water, and minor discharges of fire header dead-leg discharge
water. In particular, for purposes of this SWPPP, the non-water sources listed above for Discharge Point
001 are considered by the facility to be allowable non-stormwater discharges because they are included in
the Station's wastewater permit.

Non-Storm Water Outfalls (WPDES Permit #WI-0001571-07-0):

Discharge Point 001: Historically, this outfall has received the following non-stormwater tributary flows:

101. Steam generator blowdown and condenser cooling water to Outfall #001
201. Turbine Building sump drainage (floor drains) to Outfall #001
301. Service water treatment lagoon effluent (overflow) to Outfall #001
401. Point 401 was not assigned under permit.
501. Reverse osmosis (RO) unit reject water to Outfall #001
601. Floodwater-pump water (turbine building basement water) to Outfall #001.

Discharge Point 002. Discharge from the Screen House suction point to the vicinity of the water intake to
prevent icing over.
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Discharge Point 003. This outfall receives effluents from the sewage treatment facility and discharges to
the southern unnamed tributary, which combines with storm water and discharges to Lake Michigan south
of the facility via Outfall 010.

Discharge Point 004. This outfall is the land application of domestic wastewater (sewage) sludge as
noted in WPDES permit #WI-0001571-07-0. The application of sludge is a very rare occurrence and not
expected to occur during the life of the permit.

3.3 Monitoring Requirements

\NWl-SO67857-2 PART I11, SECTION B (2) (C). SUMMARY OF 'EXA-.\lLING DATA
OR OBSERVATIONS. (SSWPPP Pcmztnef I'ference 43)~~4 N SM
WI 5067857-2 PART 111, SECTION B1 (2) (1). FACILITY OIOIN L14 (S Wi PP/)Pciindi

RefereA cnee 9)4
\N'l S067/857-2 PART IV(C) (2), QUARTERLY VISUAL MO0NITORZING,. (S0WPP PcrPit Rjei e~l-ce:

The Station is required to visually inspect stormwater at each stormwater outfall on a quarterly basis
utilizing Wisconsin Department of Natural Resources Form #3400-176A as given in Appendix F.

WET WEATHER QUALITATIVE MONITORING PARAMETERS
Stormwater Visual

Stormwater Discharge Observation Station Designated Wet Weather Monitoring
Characteristics Frequency Locations for WPDES Permit # WI-S067857-2

Color Quarterly Outfalls 005, 006, 007, 008, 009, 010, and 011

Odor _Quarterly Outfalls 005, 006, 007, 008, 009, 010, and 011

Turbidity Quarterly Outfalls 005, 006, 007, 008, 009, 010, and 011

Floating Solids Quarterly Outfalls 005, 006, 007, 008, 009, 010, and 011

Foam Quarterly Outfalls 005, 006, 007, 008, 009, 010, and 011

Oil Sheen Quarterly Outfalls 005, 006, 007, 008, 009, 010, and 011

Other visual indicators Quarterly Outfalls 005, 006, 007, 008, 009, 010, and 011

Other visual indicators can be emulsions, sludges, stains, or other signs of pollution.

3.4 SWPPP Inspection Requirements

:Wk-S(678'5-2 PART 111, SE CTION~ Bi (2) (i). FACILITY MONITORING PLAN. (SWPPYPermt .t

M-IS067857-2 PART IV(Cr (1) 4ANNU,-AL ~FACILITY S1TE, ('COM1?IN4ANCE 4J NSPECTION.
0 1 '/,0PeriPmit Reeene1)
N\WI-S06-7857-2 PART IVSEC. A-&F kACIMINNMONITORJNG4 SWP Perhit &Icenfer nk/6).,

The SWPPP shall be reviewed and updated on annual basis and visual monitoring of outfall discharges be
completed quarterly. Refer to Section 3.3 and Section 3.5. The petroleum equipment will be inspected in
accordance with the SPCC requirements and referenced in Figure 21 of the SPCC Plan.

Semiannual dry inspections shall be preformed per CHEM-73.001, "WPDES Storm Water Outfall
Inspection" to comply with WI-S067857-2 Part IV, Sections A-B. (SWPPP Permit Reference #16).
Dry inspections shall be documented on WDNR form #3400-176A and can be found in Appendix F.
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3.5 Comprehensive Site Compliance Evaluation

LWkS061857-2 PART 1II, SECTION B (2) (i). FACILITY MONITRN PLAN~ (SWV&PPP e~rm1it
Reference 1#9).
WI-S067857-2 PART IV(C) (l) <ANNUAL ~FACILITY ~SITE COM[PLINANC1E INSPECTION.
(STVWPPP Permit Referenc~e #4f 4).

The Station is required to inspect stormwater systems on an annual schedule utilizing Wisconsin
Department of Natural Resources Form #3400-176 and given in Appendix E. The checklist of items to be
inspected includes housekeeping, best management practices (BMP) maintenance reviews, SWPPP plan
text updates, and other typical SWPPP parameters common to both state and federal rule guidance. It is
also to include each quarterly visual inspection of stormwater.
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4.0 POTENTIAL POLLUTANT SOURCES

WI-SO67 857-2 PA~RT III, SECTION B (2 () FACILITY44SITEDESCRIPTION AND DRAINAGE
BASE4MN1A1P. (STV1cv Permit R(,fe'rence2%4
;WI$-SO67857-2, PART 111, SECTION~ B(2) ~(d).1(TOTE.NTLAL SOURCES OF STORM WATER
~CONT~AMINATION. ('STWPPP Permit 'Referenice 44).~K
WI-SO~67857-2 PARTY III, SECTION B (2)(g) RESIDUAL POLLUTANTS. ('S WPPP Permit2

Reernc 97).

4.1 SUMMARY OF POTENTIAL POLLUTANT SOURCES

A summary of the type of activities or equipment areas that can impact stormwater is given as follows:

Kewauneje P'ower Station Area ,Activityor~ Aciite Pollutant(s) or PollutantV
'4 4 ~Parai~n'pter(sV

VARIOUS TRUCK UNLOADING Truck unloading to UST POLLUTANT: Diesel Oil, Turbine
AREAS NEAR THE TURBINE, tanks within or in Lube Oil.
AUXILIARY, REACTOR, AND general vicinity of DIRECT EXPOSURE: No
OFFICE/WAREHOUSE AREA primary station buildings POTENTIAL TO DISCHARGE: Yes

VEHICLE STORAGE BUILDING Truck unloading to UST POLLUTANT: Gasoline.
(9-STALL GARAGE): within or in general DIRECT EXPOSURE: No

vicinity of the Vehicle POTENTIAL TO DISCHARGE: Yes
Storage Building

LAND SPREADING AREAS Sludge disposal from POLLUTANTS: Soil Runoff/Erosion
Service Water Treatment Turbidity from Plowing Operations.
Lagoons DIRECT EXPOSURE: No

POTENTIAL TO DISCHARGE: Yes
SWITCHYARD Electrical voltage POLLUTANT: Transformer and
TRANSFORMERS AND regulators and control Breaker Oils (PCB and Non-PCB
BREAKERS equipment. Mineral Oils).

DIRECT EXPOSURE: No
POTENTIAL TO DISCHARGE: Yes

OTF/STF DIESEL FUEL AST Vehicle fueling from POLLUTANT: Diesel fuel.
(550 Gallons) small AST. DIRECT EXPOSURE: No

POTENTIAL TO DISCHARGE: Yes

Warehouse I Receiving Building Semi-Truck Oil Drum POLLUTANT: Lube Oil.
Unloading. DIRECT EXPOSURE: No

POTENTIAL TO DISCHARGE: Yes
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4.2 Description of Potential Pollutant Sources

WI-SO67857~-2 PART III, SECT~ION B (2) (c)., POTENTIAL SOURCES OF STORM WATER
~CONTAMINATION (STPPP PermitiReferenlce #4). ~

A SWPPP evaluation and associated SPCC Plan review has targeted equipment areas where stormwater
could potentially be impacted as a result of spills or leaks. The following table gives equipment locations
that are the most likely places where stormwater can be impacted. They are primarily associated with
storm grate (drip inlet) vicinity to tank truck unloading activities. The likelihood of pollution is low as
there is no direct exposure. Refer to Figure 4 in Appendix C for site drainage areas and flow directions.
There are also land areas that could potentially yield pollution from stormwater runoff. These are
industrial and domestic sludge spreading areas that may result in stormwater runoff to onsite ponds,
woodlands, and wetlands, or stormwater flow directly to the shore of Lake Michigan via area tributaries.

POTE'1,NTIAl E QU 1, OI E IM NT SPILLS OR LEAKS THAT CAN
IMPACT STORNWATER AND DRA4INAGE POINTS

EqLuipment Unloading- or~ Thpil Likelihood mid'.Predce uniyDang on
Transfer Area,1;,½ii t

Low. Infrequent activity. Likely incidental East into Lake Michigan
Truck Unloading to Diesel losses of up to 200 gallons. Limited to via storm drain.
Generator Fuel Oil Storage stormwater inlet grate drainage points.
USTs - IA & 1B Truck berm can be used or drain barriers
(35,000 gallons each) can be placed over inlets during truck

transfers. Personnel monitor the transfers.
Truck Unloading to Turbine East into Lake Michigan
Oil Storage AST Same as above via wastewater treatment
(14,000 gallons ) system.

Truck Unloading to Heating East into Lake Michigan
Boiler Fuel Oil UST Same as above via storm drain.

(30,000 gallons)

Unloading for TSC Diesel Same as above East into Lake Michigan
Generator Fuel Oil UST via storm drain.
(10,000 gallons)

East into Lake Michigan
Sodium Hypochlorite Tote Low. 300-gallon totes are used to fill via sheet flow.
Transfer to Screen House hypochlorite tank in screen house. Each
Basement Tank (800 gallons). totes is placed on a tote berm in case of

leakage.
Low. Stormwater inlet grates are not in the Into Lake Michigan via

Truck Unloading for Gasoline immediate vicinity of transfer area. Likely ditch tributary
Dispensing UST incidental losses of up to 200 gallons. Truck
(550 gallons) and facility personnel are in attendance

during transfers.
Truck Unloading to OTF/STF South via drainage ditch
Diesel Fuel AST Same as above and then east to Lake
(550 gallons) Michigan
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SPOTENTIAL EUP'M NTSPILLS OR LEAKS THAT CAN
IMPACT STORMNVATER AND DRAINAGEiPOINTS~

Switchyard Transformers (3) Low. The transformers and breakers are in South into a drainage
and Circuit Breakers (4) a switchyard area that is a large gravel base ditch adjacent to the
[Dominion Equipment] area. Oil leaks would likely be retained in Switchyard and then east

the area. Predicted losses up to 100 gallons. to Lake Michigan

The spreading areas received industrial sludge wastes from the Service Water Treatment Lagoons, under
a supplemental State industrial waste approval known as a "Conditional Land Spreading Plan" issued
independently of the WPDES permits and in accordance with a Nuclear Regulatory Commission (NRC)
one time safety evaluation that did not mandate a separate NRC approval. These were issued in 1992.

Sludge spreading on land is not currently an active option for the Station, but is planned for the future.
Refer to Appendix C site drainage areas for the locations of these land spreading areas (Figure 5).

Service Water Treatment
Lagoons (2)

Low. Unlined lagoons receive ferric
hydroxide or flocculent wastewater from
water treatment processes within buildings,
and can also receive domestic sewage sludge.

Stormwater falling into
lagoons would evaporate
or .percolate into lagoon
bottom or drain via
discharge line to Lake
Michigan via Outfall
#001.

Onsite Land Spread Areas
(4) for Sludges from the
Service Water Treatment
Lagoons. Refer to past
Wisconsin DNR and
federal NRC approval
letters given in Appendix
G. Restrictions are placed
on sludge quantities,
ground slope, winter
spreading, runoff control,
tilling, and other
parameters.
(Future landspreading
requires DNR approval
before occurring)

Low. Sludges are plowed to 6 inches in
depth. The amount spread is limited to 5
metric tons per hectare per year. The
radioactive potential risk analysis is less than
0.001 mrem per year.

Area 1 - Northwest of
Reactor with drainage
east towards soil erosion
North Retention Pond at
Lake. front.
Area 2 -'Northwest of
Reactor with drainage
east towards soil erosion
retention pond at Lake..
Area 3 - Southwest of
Reactor with drainage
southeast towards
wooded area.
Area 4 - South of Reactor
with drainage southeast
towards wooded area. or
South Retention Pond.
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NONEQUPMET PLLUANTSOURCES THAT COULD POTENTIALLY
IMPACT STORMWATER AND DRAINAGE POINTS

Onsite Land Spread Area Low. Sludges are plowed to 6 inches in Area 5 - Northwest of
(1) for Non-Radiological depth. The amount spread is limited to 5 Reactor with drainage
Contaminated Sludges from metric tons per hectare per year. The east towards Lake via
Service Water Treatment radioactive potential risk analysis is less than sheet flow.
Lagoons (2) 0.001 mrem per year.
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4.3 Site Bulk Chemicals

CHE-MICAL STORAGE CONTAINERS, 4f

Storage Tank Type~ Storage Structural B P

SCapacity Seodr otimn Glos

Sulfuric Acid Storage Tank Auxiliary 5,000 Concrete containment area (7,131) serves
Building Basement the tank.

Sulfuric Acid Storage Tank Turbine 200 Concrete containment area (250) serves the
Building 1"t Floor tank.

Concrete containment berm (1,500) serves
Caustic Soda Storage Tank Auxiliary 5,000 the tank. Concrete containment berm
Building 3 rd Floor (1,500) serves the tank. The feasibility of

adding containment is being reviewed.

Sodium Hypochlorite Storage Tank 5,000 Concrete containment area (7,131) serves
Turbine Building Basement the tank.

Sodium Hypochlorite Storage Tank 800. Poly berm containment area (1,786) serves
Screen House Basement the tank.

Sodium Hypochlorite Totes are used to fill screenhouse tank and
Tote Containers 900 when used, are placed on individual tote
Outside Screen House berms.
-3 totes at 300 gallons each

Sulfuric Acid, Caustic Soda, Hydrazine and
other non-hazardous chemical drums. 55 Drums storage in room that has
Chemical Storage Room Office/Warehouse containment capacity for a drum (70)
Annex 1st Floor- 12 drums @ 55 gal each

Hydrazine and Poly Aluminum Chloride
(PAC)
Auxiliary Building and Augmented Water 55 Drum containment pad (70) each.
Building. PAC-2 drums.
Hydrazine- 2 @ 55 gal and 2 @ 35 gal

Secondary Injection Chemicals- Auxiliary 520 Building floor and wall containment.
Building. Dimethylamine (DMA) - 1 Tote Drum containment pad (70).
300 gallons. Morpholine, Hydrazine - 2
drums each @ 55 gal.

Sulfuric Acid and Sodium Hydroxide. 600 Building floor and wall containment (750)
Waste Neutralization Tank Chemicals
Turbine Building
2 tanks (300 gals each)
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~iCHEMICAL UNLOADING & TRANSFER FACILITIES
•'• '::•<:.... ....::•:•;@:'• ":, ......... :-•, , :,• <x::: •:: ,•••,::,• ,, :,•<• :•/ •:•' @ • :•"!;:/ : 7 :•} •; :;; i :: :':: •:(-i}!:i:: •,.. ......................... ........ . .... . ............. ........ ....... . ..o. ..a. .

Unloading/Transifer Facility ' Container Capacity Structural BMPsQ
~Name, Number (Sure Secondary Containmen Glos

Sulfuric Acid Unloading Bay 2,100 gals Building floor and wall containment
Inside Auxiliary Building (Truck Compartment) with drain to sump (10,000)
(5,000 Gallon Tank)
Caustic Soda Unloading Bay 2,100 gals Building floor and wall containment
Inside Auxiliary Building (Truck Compartment) with drain to sump (10,000)
(5,000 Gallon Tank)
Sulfuric Acid and Caustic Soda 150 Gals Concrete containment basin for pump
Unloading Pump and Truck (150 gpm pump) and hose connection points (150)
Connection Manifold Pad
(150 Gallon Pad)
Hypochlorite Tank Unloading Area 2,100 gallons A spill during hose transfer to tank
For Turbine Building (Truck Compartment) would be uncontained. BMP (standard
(5,000 Gallon Tank) operating procedures) for unloading

would be utilized. Refer to procedure
CHEM-43.009.

Hypochlorite Tank Unloading Area at 300 gals Bermed totes are used to transfer
Screen House (800 Gallon Tank) (Tote size) hypochlorite to the 800 gal tank. A

leak from a tote during transfer would
be collected in the berm. A hose leak
would be uncontained. BMP (standard
operating procedures) for unloading
would be utilized. Refer to procedure
CHEM-43.009.

4.4 Site Bulk Oil

The oil tank and equipment tables are located in the Station's SPCC Plan in Figure 8 and the associated
petroleum transfer/ unloading is discussed in Figure 7, 40CFR 112.7 (h). The SPCC is maintained under
separate cover and available upon request.

4.5 Sediment & Erosion

4.5.1 Site Specific Sediment and Erosion Control

Most of the Station operating areas are impervious and consist of buildings, concrete, pavement, and/or
crushed stone or gravel. There is no evidence of significant erosion and/or loss of sediment in these areas.
Drainage, including sheet flows from these areas, is directed to storm drains (grates or drop inlets).
Stormwater is conveyed to either various land based outfalls, storm water outfalls, or to the station's
waste water outfalls.

Also, there are two stormwater retention ponds serving the operating areas. The first is the Training
Building, which directs the storm water flow from the rooftops and parking lots to the ditch system that
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circles that area. This storm water drops its sediment in the retention pond as designed and is then routed
to Outfall 005 by surface ditches. The second is found near the Independent Spent Fuel Storage Facility
(ISFSI). This retention pond only serves the ISFSI and directs the storm water underground to the
pond for sediment removal. The storm water then is directed to the shore of Lake Michigan via Outfall
011.

However, the facility can spread and till sludge as part of land spreading practices on unimproved areas of
land to the north and south of the Station operating areas. These are discussed below relative to potential
residual pollutant contamination.

To the south, southwest, and northwest of the primary operating areas is unimproved land where there has
been land spreading. Service water lagoon sludges including clarifier sludge, ferric hydroxide sludge,
Reverse Osmosis Microfiltration Backwash, as well as domestic sludge has been spread and tilled into the
soil; these areas can be still be utilized for such activities. Figure 5 in Appendix C shows these areas
including stormwater drainage direction, ponds of the area, and ditch tributaries to Lake Michigan that
may receive stormwater drainage.

The Army Corps of Engineer placed a retention pond on the shore of Lake Michigan to catch runoff. This
pond receives runoff from the largest land spreading area that is to the northwest of the Station. There is
an additional pond upgrade and to the south of the Station but it is not believed to receive any runoff from
the land spreading areas. Also, at least one drainage tributary receives some runoff from the land
spreading areas to the northwest of the Station. For these areas and the areas to the south and southwest
of the Station, the likelihood of substantial land runoff of soil resulting in turbidity in Lake water is nil
and of no greater likelihood than runoff from neighboring dairy farms. Note that some land spreading
area runoff is restricted by recently constructed impervious security wall right of ways.

4.5.2 Construction Erosion & Sediment Control

~WI-SO67857-2~ PART ,Ifl, SECT~ION B()g.REIULPOLLUTANTS. (SW'PP Peirnfit
-Reftrence#-7)>~

Appendix H is reserved for erosion and sediment control plan insertion in the event of construction at the
station. Such a plan would address the potential construction impacts taking into consideration site
topography, drainage patterns, soils, ground cover, and area runoff.

Kewaunee Power Station SWPPP Page 14



Storm Water Pollution Prevention Plan
Kewaunee Power Station

April 2009

5.0 STORMWATER CONTROLS

WiI-:SO67857-2 PA•RT:: 111,• SETO 2 h.:: STORM WAT•,ER :TREATMENT. "BEST.,

Stormwater management controls appropriate for the Station can be summarized as follows:

UINIT OR~- ' APPRORAES RM TR
AREA NAEMANAGEMENT CONTROLS

Dike Containment, Dike Drainage Procedure, Visual Inspection, and
Storage Tank - One Outside AST Unloading Procedures.

Control Room Monitoring (CRM), Leak Detection Devices,
Storage Tanks - Outside USTs Unloading Procedures.

Storage Tanks - Inside ASTs Berm, Dike, or Sump Containment, Visual Inspection, CRM.

Mechanical Equipment Berm and/or Sump Containment, Visual Inspection, Sorbents, CRM.

Electrical Equipment Gravel Containment, Visual Inspection, Sorbents, CRM.

Material Transfer Areas Transfer Procedures, Sorbents, Grate Barriers, Truck Berms, CRM.

Industrial and Domestic Sludge Tilling Wastes Under Ground Surface. Maintaining Setback from
Land Spreading Areas Water Well. Controlling Erosion.

As mentioned, the Station only has one small outdoor tank. Stormwater accumulation is periodically
drained from its dike area after a visual check for oil sheen. Mechanical equipment greater than 55
gallons is limited to nine systems. Emergency Diesel Generators IA & 1B, Main Feedwater Pumps,
Turbine Oil Purification System, Pedestal Crane in Containment, Rad Waste Compactor,. Reactor Coolant
Pumps, Turbine EH Fluid Reservoir, Turbine oil Reservoir Tank and five elevator hydraulic systems
located around the plant, Each oil filled electrical transformer near the turbine building has substantial
concrete containment and a drainage sump.

The areas that do not have constructed secondary containment include the Switchyard transformers and
breakers, and the tank truck unloading areas for both oil and chemicals. It has been determined that it is
not economical and practical to provide containment for the entire substation at this time. Plans are in
place to construct oil containment as the substation is being upgraded in the future. Procedures have been
changed to require temporary berms for tank truck deliveries of oil. Changes for chemical deliveries
procedures are in progress. Finally, the land spreading areas have little if any erosion runoff under
industrial wastewater permit land spreading provisions.
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5.1 Structural BMPs

Refer to Section 4.3 & 4.4 for structural BMPs in place at this Station for both oil and chemicals. Any
stormwater that accumulates in secondary containment must be evaluated visually for color, foam,
staining, visible sheens, and dry weather flow, prior to release.

5.1.1 Secondary Containment Schedule

This facility stores sulfuric acid in excess of threshold limits defined in Section 313 of SARA. Refer to
Section 4.3 for secondary containment capacity and the SPCC Plan Figure 12 for the petroleum
equipment.

5.2 Non-Structural BMPs

In addition to this SWPPP and the Station's SPCC Plan, the Station has operating procedures that are its
BMPs including oil and chemical unloading procedures, spill prevention and response procedures, waste
disposal procedures, and sludge land spreading procedures. They reduce the potential for stormwater
contact due to equipment failure or operational losses. The procedures are listed in the table in section
5.2.1 below:

5.2.1 Employee Training

WI-S067857-.2 PAR~T? III, ~SECTIO B (2) (a). POLLUTION PREVENTION IDVDA
(SWfPPP Per~mit Rejerrence #1).V~:IDVDA

SWPPP and SPCC Plan are the primary documents utilized for stormwater management training
purposes. Training may also encompass new employee training relative to safety indoctrination, safety
inspections, and hazard communication as needed.

The BMP procedures given in the following table include Station Chemistry Procedures (CHEM),
General Nuclear Procedures (GNP), Normal Operating Procedures (NOP), or Preventative Maintenance
Procedure (PMP) that are related to stormwater management to the extent of avoiding the potential
contact of oil, chemical, industrial or domestic waste sludge with stormwater. The procedure titles are
listed as follows. They may supplement stormwater management training as needed as part of personnel
reviews of the SWPPP and SPCC Plan.
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Procedure Candidate Procedure Name for Training
Number

CHEM-49.021 Landspreading of Approved NRC Sewage Sludge

CHEM-49.020 Landspreading of Pretreatment Sludge

OP-KW-NOP- Loading Diesel Generator Fuel Oil (truck unloading)
DGM-002

KW-PROC-TEC- Sulfuric Acid Day Tank Alternate Filling Method
CY-KW-42-007

GNP-01.27.09 Hazardous Chemical Spill/Release Emergency Contacts

CHEM-49.009 Response to Gasoline Storage Tank Leak Detection Alarms (UST)

CHEM-47.003 Response to House Heating Boiler Fuel Tank Leak Detection Alarms

CHEM-49.008 Testing Fuel Storage Tank Continuous Leak Detection Systems

GNP-0 1.27.01 Response to Sulfuric Acid Spill/Release

GNP-01.27.03 Response to Hydrazine Spill/Release

GNP-01.27.04 Response to Sodium Hydroxide Spill/Release

GNP-01-27.05 Response to Sodium Hypochlorite Spill/Response

*PMP 32A-01 Liquid Waste Processing & Discharge (WD-L) Motor & Pump
Maintenance QA-2

EV-KW-ENV-001 Collection and Disposal of Chemicals at the Kewaunee Power Station

GNP-01.19.24 Diesel Fuel Collection and Disposal

GNP-01.19.26 Lead-Acid Batteries Collection and Disposal

GNP-01.19.27 Acids and Bases Disposal

GNP-01.19.15 Used Oil - Collection and Disposal

GNP-02.09.01 Injury, Illness, and Accident Response

GNP-01.27.06 Personnel Protective Equipment (PPE)

CY-AA-CTL-510 Fleet Procedure - Chemical Control

GNP-01.27.07 Non-Radiological Decontamination for Hazardous Material Spill/Release

Material Safety Data Sheets (MSDS) are also utilized as part of training to ensure that employees
understand the nature of chemical materials including hazards as well as properties that could
cause equipment leaks. MSD Sheets involving hazardous chemicals are included as part of BMP
procedures and maintained in the Station's files and available upon request.
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5.2.2 Good Housekeeping

Refer to Section 5.2.4 and Section 6.0. The Station utilizes inspection forms that were made a part of the
Station's SPCC Plan that encompass good housekeeping. Housekeeping goals are met as a result of
adherence with Station's procedures.

5.2.3 Minimizing Exposure

The Station minimizes exposure by use of housekeeping, structural & non-structural BMPs. This
includes maintaining the salt storage pile in a covered storage bay so that that neither precipitation nor
storm water runoff can come into contact with the stored salt. Refer to Section 6.0 for discussion on the
minimization of exposure of other miscellaneous Station operations and activities.

5.2.4 Routine Facility Inspections

WI-SO67857-2 PA,,RT 1TT, SECTION B (2) (i). FACILITY MONITORING PLAN. ('SWfPPP Pemniti
~Rc,'fernc9).~

Monthly visual inspections are completed as a part of the facility's SPCC Plan program. During the
course of each day site procedures cause the following equipment to be visually inspected at a minimum:

o Tanks, valves, piping, and piping joints and flanges.
o Secondary containment
o Turbine areas
o Transformer areas
o Pump and pumping equipment areas.

Forms utilized include a Monthly Visual Inspection (figure 21 of the SPCC Plan), a form for Fuel Storage
Leak Detection System Checks (part of CHEM-49-008-1), and a Substation Inspection Report (no
procedure number). In addition, there is Weekly Instrument Channel Checks (SP-87-151). Inspection
forms help to ensure corrective actions are initiated before any deterioration or malfunction occurs to
oil/chemical storage containment in particular.

Any defects are repaired through the sites Corrective Action System with appropriate priority. All
records are retained for at least 3 years.

5.2.5 Spill Prevention and Response Procedures

Written Station Procedures for prevention of and responding to spills/releases are given in section 5.2.1 of
this SWPPP and maintained in Station's files, but available upon request. They include GNP-01.27.09
governing appropriate actions for hazardous chemical spill release emergency contacts, and GNP-
01.27.01 through GNP-0 1.27.05 for response actions to sulfuric acid, hydrazine, sodium hydroxide, and
sodium hypochlorite. In addition, a Spill Prevention Control and Countermeasure Plan (SPCC Plan)
maintained under separate cover at the Station references the appropriate actions for oil spills/leaks and
leak detection including GNP-01.30.01 spill contingency plan actions, CHEM-49.009 responses to boiler
fuel oil tank leak detection alarm, and CHEM-49.008 testing fuel storage tank continuous leak detection
systems.
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5.3 BMP Maintenance

Best Management Practices employed for the SWPPP are to be implemented within 24 months of the
effective date of the WPDES stormwater permit (7-15-05). This facility has implemented the BMP
procedures given in section 5.2.1 of this SWPPP and it updates the BMPs as needed. Preventive
Maintenance (PM) of all oil and chemical handling equipment is performed on a periodic basis.
Schedules and written procedures for PM are developed based on manufacturer's recommendations,
operator experience, and/or local, state, and federal regulations.

5.4 Existing BMPs

Based upon the facility SWPPP evaluation, Section 4.0 (Potential Pollutant Sources) identified those
types and locations of equipment that can potential impact stormwater as a result of operational or
equipment failure or human error. For the most part, the facility does have both structural and non-
structural Best Management Practices (BMPs) that are currently utilized, and will continue to be utilized,
until planned feasibility studies are completed for the possible future construction and/or implementation
of additional secondary containment. As stated above, the primary concern for potential contamination
was associated with fuel oil and chemical tank truck transfer areas subject only to written BMP
procedures in areas without secondary containment. Refer also to Section 5.5.

Refer to the following table for equipment/equipment areas selected for continued BMP use/inspection.

[Ji N e/ ra Type oftEquipment , 7 Conitinujing Structura[ or
'No-S~truictuira1 BMP1)Selected for Use

Various truck unloading Truck unloading to AST Adhere to Operating Procedures OP-KW-NOP-
areas near the turbine, and UST tanks within or EDG-002, CHEM-42.006, and CHEM-42.005 for
auxiliary, reactor, and in general vicinity of oil, caustic, and acid transfers in particular (refer
office/warehouse area Station Primary to Section 5.2.1 above).

Buildings
Truck unloading to tank Adhere to Operating Procedure CHEM 49-008

Vehicle storage building within or in general and CHEM-49-009 in particular (refer to Section
(9-stall garage area): vicinity of the Vehicle 5.2.1 above).

Storage Building
Land spreading areas Sludge disposal from Adhere to State "Conditional Land Spreading
and service water Service Water Treatment Plan" approval provisions). Refer Operating
treatment lagoons (2). Lagoons (Sewage Procedures CHEM-49.020 and CHEM-49.021.
Low level radioactive Treatment Plant Lagoon
sludge waste Area Serving Water

Treatment Operations)
Switchyard transformers Electrical voltage Adhere to Operating Procedure OP-KW-NOP-
and breakers and nearby regulation and control. EDG-002 and to the Substation Inspection Report
OTF/STF diesel fuel Vehicle fueling from (no procedure number)
AST (550 gallons) small AST.
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5.5 BMPs Planned for Consideration

WI-S067857-2 PART 1,. SECT~ION'B~ (2) 0j).' SWPPP IMNIPLEMNTATL ,ON' SCHEDULE.
(SWTT1PPP Permit Rejften6& #10)

BMPs planned for consideration at this facility are limited to those identified during periodic evaluations.
Stormwater detention or retention is included as one type of structural BMP under consideration and will
be continually reviewed for both contained and uncontained equipment. Refer to Appendix E, Annual
Compliance Evaluation for the most recent BMP recommendations.

i i

i i

I I

5.5.1 Feasibility Study

Refer to Action Items Implementation Schedule in Section 5.5 above.
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6.0 GOOD HOUSEKEEPING MEASURES

6.1 Fugitive Dust Emissions

This Station is a nuclear power plant. It does not burn coal or wood to power its turbines. No residue
hauling vehicles are utilized during normal operational and maintenance activities as can be common at
fossil fuel power stations. There is little dust that can impact stormwater.

6.2 Delivery Vehicles

There is no substantial delivery vehicle traffic.

6.3 Fuel Oil Unloading Areas

Oil transfers are primarily for diesel generator oil and turbine oil. Refer to OP-KW-NOP-DGM-002,
CHEM-47.003, and CHEM-49.008 in section 5.2.1 above or the SPCC plan for oil transfers and leak
detection.

6.4 Chemical Loading/Unloading Areas

Chemicals are primarily used for water and wastewater treatment. Refer to CHEM-42.005, CHEM-
42.006, and CHEM-42.007 in section 5.2.1 above.

6.5 Miscellaneous Loading/Unloading Areas

None.

6.6 Small Liquid Storage Tanks

The Screen House area is also a transfer point for sodium hypochlorite transfer to a small tank (800
gallons) in the Screen House basement. The transfer of the substance should be completed in accordance
with the facility's spill contingency plans.

6.7 Large Bulk Fuel Storage Tanks

The largest fuel tanks on site are USTs that are not subject to housekeeping measures. Refer to Section
4.4 and the facility's SPCC plan maintained under separate cover.

6.8 Spill Reduction Measures

Refer to Section 5.0 and the facility's SPCC plan maintained under separate cover.

6.9 Oil Bearing Equipment in Switchyards

Refer to Section 4.4 and the facility's SPCC plan maintained under separate cover.

6.10 Residue Hauling Vehicles

No residue hauling vehicles (such as are used for coal or wood) are utilized during normal operational and
maintenance activities.
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6.11 Ash Loading Areas

No residue hauling vehicles are utilized during normal operational and maintenance activities. The
facility does not bum coal or wood.

6.12 Areas Adjacent to Disposal Ponds or Landfills

The Station is not adjacent to landfills or disposal ponds.

6.13 Landfills, Scrap Yards, Surface Impoundments, Open Dumps, General Refuse Sites

With the exception of two ponds on the north and south side of the site in the vicinity of land spreading
operations, the Station does not have any of the above referenced facilities. Runoff from land spreading
areas that may reach the ponds is governed by industrial and domestic waste permit provisions.

6.14 Maintenance Activities

6.14.1 Vehicle and Equipment Storage Areas
The site has a 9-stall garage but this is used for vehicle storage and not maintenance. Vehicle oil
changes are not completed on site.

6.14.2 Fueling Areas
Refer to the facility's SPCC plan maintained under separate cover and to OP-KW-NOP-DGM-
002 listed in section 5.2.1 above. The Station does have a gasoline dispensing UST subject to
CHEM-49.009 procedures.

6.14.3 Universal Waste Storage Areas
This facility does not store any universal waste outside.

6.14.4 Vehicle and Equipment Cleaning Areas
Security vehicles are occasionally cleaned and rinsed when wet conditions cause mud buildup.
This area is an asphalt roadway near the Sewage Treatment Plant which flows to a grassy area
which collects any sediment.

6.14.5 Vehicle and Equipment Maintenance Areas
Both vehicle and equipment maintenance is limited and vehicles are sent offsite for maintenance.
Small engine equipment is maintained in either the Vehicle Storage Garage or Wood Shed. Less
than 55 gallons of oil is drained from vehicles during a month.

6.14.6 Material Storage Areas
The facility does have a wood chip, stone, sand, and dirt pile storage area but they are not of
substantial size and do not contribute to significant runoff turbidity. This facility does not have a
coal pile.
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7.0 DOCUMENTATION

The Station documents monitoring, measurements, inspections, and maintenance activities and training.
In particular, observations are made of Outfall 001 discharges in accordance with the WPDES permits,
and land spreading operations are observed in accordance with the State DNR approval for the spreading
of industrial wastes. Such documentation is kept on-site for a period of three years and is made available
to state or federal agencies as needed upon request. (SWPPP Permit Reference #15)

The following subsection represents the various areas of documentation.

7.1 Spills and Leaks

There have been no significant spills or leaks of pollutants in the past three years. Significant spills and
leaks are documented in the sites Corrective Action System.

7.2 Stormwater Monitoring Requirements
WI-SO67857-2 PART III, SEC~TION B (2 C.SM ,I)OF EITN A PIGDT

.OR OBSERVATIONS. (S WPJ Permil•"fere.,ce ,3)

Monitoring records, including date and observations, are retained for three years and area maintained in
the Station's files and are available upon request.

7.3 Site Inspections
SWI-SO67857-2~ PART Ly(C) (1) ANN 1JA~L FACI~LIT~Y SITE CO',IPLITNANCE INSPECTION.
(SWPPP PermAit'Reftrence 914).

Refer to Section 3.3. The facility is required to complete quarterly visual monitoring. Inspection records
are maintained in Appendix F.

7.4 Annual Evaluation and Amendment
~WI-SO67857-2 ~PART 4V(C) (1) ANNUAL FACILITY ~SITE COMPLLNANCE INSPECTION.

(' PPPermnit Referdhce #14).

Refer to Appendix E for the evaluation summary report.

PERIODIC SIGNED INSPECTION REPORTS

Refer to Appendix E.

ANNUAL COMPLIANCE EVALUATION CERTIFICATION

Date of Site Visit Purpose
8-31-05 Annual Evaluation

2006 N/A Not Required (see note)
7-31-07 Annual Evaluation
7-14-08 Annual Evaluation

Note: Per WDNR permit compliance guidance document, no annual compliance evaluation was due in 2006.
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7.5 Goals & Objectives

The stormwater pollution prevention plan (SWPPP) has been developed as required by the Station's
stormwater discharge permit and to incorporate good engineering practices. This SWPPP describes this
Station, its operations, identifies potential sources of stormwater pollution at the facility, recommends
appropriate best management practices (BMPs) or pollution control measures to reduce the discharge of
pollutants in stormwater runoff, and provides for periodic review of this SWPPP. It is the objective of
this program to improve the quality of surface waters by reducing the amount of pollutants potentially
contained in the stormwater runoff being discharged.

ACTION ITEMS

Action items are listed in the implementation schedule below. The items are identical to those given in
the Station's SPCC Plan. The Station's Environmental Compliance Coordinator shall enter the actual
date of completion of each item. Completed action items will be removed from the list at the next
SWPPP revision.

ACTION f[EMI IPLEM[NTATION SCIIEDULE

Action Item Responsible Completion Actual Date
Person Deadline Completed
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7.6 Record of Reviews
WI-S.67857-2 PART 11I, SECTIOND :(I - 2). AME NDING A SWPPP. (51W.PPP Permit Ref...erence

kecord of Reviews
(SWP'1 N)rinit Reference #12)

Date of Inspection 1 Date Minor Date of Date of Reason for Amendment
SWPPP Substantial Comprehensive
Revisions BMP Site Evaluation
Completed 2 Modification 3,4 Summary Report 5

Refer to Action Annual site comprehensive
8-31-05 10-31-05 Item Schedule 10-31-05 evaluation

Action Item Update along
7-14-06 with Minor Revisions

Changes responding to
7-31-07 2-20-08 7-31-07 Dominion Audit Items and

other minor revisions

Changes responding to
10-10-08 3-6-09 est 7-31-07 Dominion Audit Items and

other minor revisions

A Station inspection must be completed by qualified personnel familiar with Station operations in accordance with
State and Federal SWPPP regulations.

2 The SWPPP shall be modified as necessary to include minor changes in SWPPP text, Station controls or BMPs.
Revision to the SWPPP must be completed following the inspection unless permission for a, later date is granted in
writing by the State WPDES authority.

3 If substantial SWPPP change is necessary including significant modification of existing BMPs or if the addition of
new BMPs is necessary, implementation must be completed before the next anticipated storm event, if practicable,
but not more than 12 weeks after completion of the comprehensive site evaluation, unless permission for a later date
is granted in writing by the State WPDES authority. Refer to the Action Item Schedule on the next page.

The permittee shall amend the SWPPP whenever: (1) there is a change in design, construction, operation, or
maintenance at the facility that has a significant effect on the discharge, or the potential for the discharge, of
pollutants from the facility; (2) during inspections, monitoring, or investigations by facility personnel or by local,
state, or federal officials, it is determined that the SWPPP is ineffective in eliminating or significantly minimizing
pollutants from sources identified.

A report summarizing the scope of the inspection, name(s) of personnel making the inspection, date(s) of the
inspection, and major observations relating to the implementation of the SWPPP, and actions taken in accordance
with the WPDES permit shall be made and retained as part of the SWPPP for at least three years from the date of the
inspections.
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Appendix A

Topographic Site Map
(SWPPP Permit Reference #2)
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Appendix B

Site Plans -
Oil and Chemical Equipment Locations

(SWPPP Permit Reference #2)
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Appendix C

Stormwater Drainage Areas,
Industrial/Domestic Sludge Land Spreading Areas, and

Water Flow Diagram.
(SWPPP Permit Reference #2)
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Site Photo Log
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Photo 01: Storm grate in the truck unloading areas for the
10,000 gallon TSC Diesel Generator Fuel Oil UST.

Photo 02: Technical Support Center (TSC) Fuel Oil Day
Tank I B2 containment drainage sump.

1
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Photo 03: 14,000 Gallon Turbine Oil Reservoir Tank in
Turbine Building.

I-C

2

Photo 04: Turbine Oil Building Oil Storage Room for Used Oil.



Photo 05:14,000 Turbine Oil Tank Tank.

Photo 06:14,000 Turbine Oil Tank room also has Drum
Storage within room with curb at door.

3
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Photo 07: Turbine Building Floor Sump and Lift Station

iarE A

Photo 08: 850 Gallon Diesel Generator Fuel Oil Day Tanks
within below grade room floor containment.



Photo 09: Station Transformers outside of Turbine Building
within containment areas. Phase A & B units shown.

Photo 10: Station Transformers are within containment
outside of Turbine Building. Large spills would drain to the
sump in the right foreground; one 10,000 gal. sump. 5
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Photo 11: Photo shows Station Transformer area where a
Lake Michigan stormwater drain is outside of containment.
Trucks are utilized to transfer oil to or from a transformer in
this area. The left side of photo shows drainage sump #2.

Photo 12: Photo of the area where the 35,000 gallon USTs
are located.
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Photo 13: Photo of the truck unloading area for the 35,000
gallon Diesel Generator Fuel Oil USTs. Spill drainage from
the area could reach Lake Michigan. Yellow line represents
grade crest at truck unloading spot.

Photo 14: Photo of the truck unloading area for the 35,000
gallon USTs.
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Photo 15: Photo of the truck unloading area for the 10,000
gallon TSC Diesel Fuel Oil tank. Drainage would reach Lake
Michigan stormwater drains.

Photo 16: Photo of the truck unloading area for the 10,000
gallon TSC Diesel Fuel Oil Tank. Drainage would reach Lake
Michigan stormwater drains.
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Photo 17: Photo downgrade of the truck unloading area for
the 10,000 gallon TSC Diesel Fuel Oil Tank shows additional
Lake Michigan stormwater grate serving the area.

IA4
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Photo 18: 475 Gallon TSC Fuel Oil Day Tank 1 B2



Photo 19: Manway entrance point to 10,000 Gallon TSC
Diesel Fuel Oil UST.

Photo 20: Tag in 10,000 gallon TSC Diesel Generator Fuel
UST Area.
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Photo 21: 30,000 Gallon Boiler Fuel Oil UST area.

Photo 22: 30,000 Gallon Boiler Fuel Oil Tank Truck
Unloading Area is in Vicinity of Lake Michigan Stormwater
Drainage Grate. 11
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Photo 23: 30,000 Gallon Boiler Fuel Oil Tank.

Photo 24: 30,000 Gallon Boiler Fuel Oil Tank leak detection
alarm control.
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Photo 25: 550 Gallon Gasoline Dispensing UST Next to
Vehicle Storage Building.

13Photo 26: Leak detection system for 550 Gallon Gasoline
Dispensing UST.



Photo 27: 90 Gallon Portable Diesel Fuel Wagon.

Photo 28: Maintenance Used Oil and Material Storage
Building Drums.
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Photo 29: 600 Gallon Diesel Fuel OTF/STF Tank at Pump
House

15Photo 30: 600 Gallon Diesel Fuel STF/OTF Tank in
Containment Dike with drainage hose in foreground.
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Photo 31: ATC/Dominion Switchyard area in the background.

J,

Photo 32: ATC/Dominion Switchyard Area.
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Photo 33: Office/Warehouse Annex Drum Storage; Used Oil

Photo 34: Office/Warehouse Annex Drum Storage; Used Oil.
Entrance door has ramp that acts as containment berm. 17



Photo 35: A leak from the turbine oil pump outside of berm
would go to Turbine Building sump.

Photo 36: Contained Dominion Transformer Areas Outside

Turbine Building 18
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Photo 37: Uncontained Spare Dominion Main Transformer at
Switchyard (Gravel Area Containment Only)

Photo 38: Contained Indoor Acid Tank

19



Photo 39: Turbine Building Secondary Chemical Injection Area - Drum
Pad and Floor Sump Containment

Photo 40: Turbine Building Secondary pH Control Chemicals
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Photo 41: Caustic Soda Tank on 3rd Floor of Auxiliary Building

Photo 42: Chemical Storage Room
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Photo 43: Discharge Structure Near and Outfall 001 Area

- Outfall 009

Photo 44: Main Parking Lot Above Storm water Pipe
Serving Parking Lot Only and Discharges via Outfall 009

22
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Photo 45: Shoreline Near Where Outfall 003 Tributary
Discharges

Photo 46: Tributary Ditch Serving Transformer Switchyard Runoff
and Sewage Treatment Plant Treated Effluent
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Photo 47: One of Two Services Water Lagoons with Flocculent
Haze. Contains Ferric Hydroxide Sludge.
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Photo 49: Wood Chip Area from Trees Felled for Security
Visibility.

Photo 50: Storage Location Outside Equipment Area.
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Photo 51: BMP Flow Restriction Measure from Runoff near
Transformer Switchyard.

Photo 52: Flow Route of Runoff from Transformer Switchyard.
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Photo 53: Small Tributary Pond Downgrade of Land Spreading
Area and Parking Area. Overflow Tube Drains to Lake
Michigan via Outfall 005

Photo 54: Contained Caustic and Acid Unloading Bay
Inside Auxiliary Building.

27



Photo 55: Acid and Caustic Pump and Truck
Connection Containment.

28

Photo 56: Water Treatment tank



Dominion Energy Kewaunee, Inc.

N490 Highway 42, Kewaunec, WI 54216-9511

MISC-2009-0019

W" 0D111mi nionw

APR 1 3 2009

WI Department of Natural Resources
Mr. Gary Kincaid
2984 Shawano Ave.
Green Bay, WI 54313

Dear Mr. Kincaid,

Attached is the Kewaunee Power Station original signed Electronic Discharge
Monitoring Report Certification for the month of March 2009 and a copy.

If you have any questions, please contact Mr. Ted Maloney at (920) 388-8863.

Sincerely,

nMic el J. Wilson
Director Safety and Licensing
Kewaunee Power Station

Attachment



Electronic Discharge Monitoring Report Certification Page 1 of I

Electronic Discharge Monitoring Report Certification

For DNR Use Only

Facility Name: DOMINION ENERGY KEWAUNEE, INC. Date Received:

Contact N490 Highway 42
Address: Kewaunee WI 54216 DOC:

Facility Contact: Theodore Env Compliance
Maloney Coordinator 226983

Phone number. (920) 388-8863 FIN: 5644

Permit Number: 0001571 FID: 431022790

Reporting 03/01/2009 to 03/31/2009 Region: Northeast Region
Period: Permit Drafter: Paul W. Luebke
Due Date: 04/15/2009 Reviewer: Gary W. Kincaid

Office: Green Bay

Submittal of your discharge monitoring data,.including this certification document, is required by section 283.55, Wis. Stats.,
and chapters NR 205 and NR 214, Wis. Admin. Code.

Personally identifiable information collected on this document or submitted in your electronic discharge monitoring data may
be used for purposes other than for which it was originally collected. This does not include passwords or User IDs. DNR is
required to provide all non-confidential information to any person who requests it under the Open Records law. Such
information may be provided to the public in its original form or in an electronic report. Information reported may be made
available to the public via a DNR web page.

I certify under penalty of law that the discharge monitoring data submitted to DNR on 4/13/2009 9:13:15 AM for the period
03/01/2009 to 03/31/2009 and identified by the DOC number listed above, and authenticated by the document key number
listed below, and all attachments were prepared under my direction or supervision. I certify that this was done in accordance
with a system designed to assure that qualified personnel properly gathered, evaluated and converted the information to
electronic form. Based on my inquiry of the person or persons who manage the system or those persons directly responsible for
gathering the infotnation, the information is, to the best of my knowledge and belief, accurate and complete. I am aware that
there are significant penalties for submitting false infonnation, including the possibility of fine and imprisonment for knowing
violations.

If you have any questions, please call Gary Kincaid at (920) 662-5136.

Return Certification to: Authorized R presen~tive Signature Date

WI Department of
Natural Resources 7 A t?
Gary Kincaid Operator Dgnature ate

2984 Shawano Av
Green Bay, Wt 54313

Darryl Holschbach electronically submitted this data on 4/13/2009 9:13:15 AM.

For DNR Use Only:IK 1111N lII iNlll IlII II I I Ul 111011111111MlI INii1111 I II II I 1 IN l1 1 Il II I I
BI FB4B70D7A93120655799E61C460614

Date
Received: Action Taken:

Date I
Certified:. I
Date
Rejected:

https://dnrx. wisconsin.gov/wl 1559/ereport/dmrsignature.asp?report=229902&current=l ... 04/13/2009



Electronic Discharge Monitoring Report Certification

Electronic Discharge Monitoring Report Certification

Page 1 of 1

For DNR Use Only

Facility Name: DOMINION ENERGY KEWAUNEE, INC. Date Received:

Contact N490 Highway 42

Adrs: Kewaunee WI 54216 DOC:
Facility Contact: Theodore Env Compliance

Maloney Coordinator 226983

Phone number. (920) 388-8863 FI[N: 5644

Permit Number: 0001571 FID: 431022790

Reporting 03/01/2009 to 03/31/2009 Region: Northeast Region
Period: Permit Drafter. Paul W. Luebke
Due Date: 04/15/2009 Reviewer. Gary W. Kincaid

Office: Green Bay

Submittal of your discharge monitoring data, including this certification document, is required by section 283.55, Wis. Stats.,
and chapters NR 205 and NR 214, Wis. Admin. Code.

Personally identifiable information collected on this document or submitted in your electronic discharge monitoring data may
be used for prposes other than for which it was originally collected. This does not include passwords or User IDs. DNR is
required to provide all non-confidential information to any person who requests it under the Open Records law. Such
information may be provided to the public in its original form or in an electronic report. Information reported may be made
available to the public via a DNR web page.

I certify under penalty of law that the discharge monitoring data submitted to DNR on 4/13/2009 9:13:15 AM for the period
D3/01/2009 to 03/31/2009 and identified by the DOC number listed above, and authenticated by the document key number
listed below, and all attachments were prepared under my direction or supervision. I certify that this was done in accordance
with a system designed to assure that qualified personnel properly gathered, evaluated and converted the information to
electronic form. Based on my inquiry of the person or persons who manage the system or those persons directly responsible for
gathering the information, the information is, to the best of my knowledge and belief, accurate and complete. I am aware that
there are significant penalties for submitting false information, including the possibility of fine and imprisonment for knowing
violations.

If you have any questions, please call Gary Kincaid at (920) 662-5136.

Return Certification to: Authorized Represenytive Signature Date
WI Department of ,/
Natural Resources ...... ... /3 67.
Gary Kincaid Operator gnature Date
2984 Shawano Av O'tor gnat9re
Green Bay, WI 54313 .

Darryl 1lolschbach electronically submitted this data on 4/I 3/2009 9:13:15 AM.

"or DNR Use Only:

BI1FB4B7OD7A93 120655799E61 C460614

Date I
Received: I......., . .Action Taken:

Date
Certified: .
Date
Rejected:

https://dnrx.wisconsin.gov/w 11559/ereport/dmrsignature.asp?report=229902&current=- ... 04/13/2009
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Wastewater Discharge Monitoring Long Report

Facility Name:

Contact Address:

Facility Contact:

Phone Number:

Reporting Period:

Form Due Date:

Permit Number:

DOMINION ENERGY KEWAUNEE, INC.

N490 Highway 42

Kewaunee,WI 54216

Theodore Maloney, Env Compliance Coordinator

(920)388-8863

03/01/2009 - 03/31/2009

04/15/2009

0001571

For DNR Use Only

Date Received:

DOC: 226983

FIN: 5644

FID: 431022790

Region: Northeast Region

Permit Drafter: Paul W. Luebke

Reviewer: Gary W. Kincaid

Office: Green Bay

Sample Point 801 001 001 001 001 001

Description Mercury Field Condenser Condenser Condenser Condenser Condenser
Blank Cooling Water Cooling Water Cooling Water Cooling Water Cooling Water

Parameter 280 211 481 480 486 377

Description Mercury, Total Flow Rate Temperature Temperature Temperature pH Field
Recoverable Minimum Maximum Average

Units ng/L MGD deg F deg F deg F su

Sample Type GRAB CONTINUOUS CONTINUOUS CONTINUOUS CONTINUOUS GRAB

Frequency MONTHLY DAILY DAILY DAILY DAILY WEEKLY
Sample Results Day 1 403.9 55 63 58

2 403.9 55 62 58 8.1
3 403.9 56 72 62
4 403.9 56 73 64
5 403.9 57 67 61

6 0.287 403.9 58 69 62
7 403.9 57 71 64

8 403.9 56 64 60
9 408.0 54 73 64 8.1
10 412.0 60 75 67

11 412.0 62 78 69
12 412.0 58 71 63
13 412.0 61 74 67
14 412.0 63 74 69
15 412.0 66 75 71
16 412.0 67 75 71 8.1
17 412.0 67 76 71
18 412.0 69 76 72
19 412.0 64 74 69

20 412.0 61 76 69
21 412.0 69 78 74
22 407.8 68 76 73
23 412.7 64 77 70 8.3
24 416.1 66 76 72
25 416.1 64 75 70
26 413.6 68 77 73
27 445.1 '51 72 65
28 610.5 51 60 55
29 611.9 52 58 55 1
30 610.5 51 62 55 8.2

31 478.2 51 78 65 1

Wastewater Monitoring Form
Facility Name: DOMINION ENERGY KEWAUNEE, INC.
Reporting Period: 03/01/2009 to 03131/2009

Permit: 0001571
DOC: 226983 Page 1 of 11



Sample Point 801 001 001 001 001 001

Description Mercury Field Condenser Condenser Condenser Condenser Condenser
Blank Cooling Water Cooling Water Cooling Water Cooling Water Cooling Water

Parameter 280 211 481 480 486 377

Description Mercury, Total Flow Rate Temperature Temperature Temperature pH FieldRecoverable Minimum Maximum Average

Units nc/L MGD degi F deg F degc F su
Summary MonthlySmalues Avg 0.287 432.441935484 59.903225806 71.838709677 65.741935484 8.15

Daily Max 0.287 611.9 69 78 74 8.3

Daily Min 0.287 403.9 51 58 55 8.1

Daily Max -
Variable

Week 1 Avg

Week 2 Avg

Week 3 Avg

Week 4 Avg

Limit(s) in Monthly
Effect Avg

Daily Max 9 0

Daily Min 6 0

Daily Max -
Variable

Weekly Avg

QAIQC
Information LOD 0.12

LOQ 0.50

QC
Exceedance

Lab
Certification 405132750

No.

Wastewater Monitoring Form

Facility Name: DOMINION ENERGY KEWAUNEE, INC.

Reporting Period: 03101/2009 to 03/31/2009
Permit: 0001571
DOC: 226983 Page 2 of 11



Sample Point 001 001 001 001 002 003
Sewage

Description Condenser Condenser Condenser Condenser Intake De-Ice Treatment
Cooling Water Cooling Water Cooling Water Cooling WaterCoolng WterPlant

Parameter 112 110 108 112 211 211
Chlorine, Total

Description Chlorine, Total Resdl Chlorine, Chlorine, Total Flow Rate Flow RateResidual Discharge Variable Limit ResidualTime ...

Units uq/L min/day ucQ/L lbs/day MGD MGD

Sample Type GRAB REC OF ADDN CALCULATED CALCULATED ESTIMATED CONTINUOUS

Frequency DAILY DAILY DAILY SEE PERMIT MONTHLY CONTINUOUS
Sample Results Day 1 0.0049

2 0.0121
3 0.0126

4 0.0121

5 40 108 200 9.39 0.0130

6 0.0149

7 0.0093

8 0.0064

9 0.0206
10 <37 108 200 0 0.0109

11 0.0154

12 0.0127
13 0.0134

14 0.0067

15 0.0072

16 0.0159

17 0.0166

18 <37 108 200 0 0.0181

19 40 108 200 9.39 0.0155

20 0.0103

21 0.0059

22 0.0076

23 0.0185

24 <37 108 200 0 0.0113

25 0.0133

26 0.0176

27 <37 108 200 0 0.0130
28 0.0105

29 0.0076

30 <37 108 200 0 0.0147
31 1 0.897 0.0161

Wastewater Moritoring Form

Facility Name: DOMINION ENERGY KEWAUNEE, INC.

Reporting Period: 03/01/2009 to 03/31/2009
Permit: 0001571
DOC: 226983 Page 3 of 11



Sample Point 001 001 001 001 002 003

Description Condenser Condenser Condenser Condenser Sewage
Cooling Water Cooling Water Cooling Water Cooling Water Intake De-Ice Treatment

Parameter 112 110 108 112 211 211
Chlorine, Total

Description Chlorine, Total Resdl Chlorine, Chlorine, Total Flow Rate Flow RateResidual Discharge Variable Limit Residual
Time

Units ug/L min/day uq/L lbs/day MGD MGD

ue Monthly 13.333333333 108 200 3.13 0.897 0.012409677Vau sAvg__ _ _ _ _ ___ _ _ _ _ _

Daily Max 40 108 200 9.39 0.897 0.0206

Daily Min <37 108 200 0 0.897 0.0049

Daily Max - 40
Variable 40

Week 1 Avg

Week 2 Avg

Week 3 Avg

Week 4 Avg

LImit(s) in Monthly
Effect Avg

Daily Max 180

Daily Min

Daily Max- 0
Variable

Weekly Avg

QAIQC
Information LOD 37

LOQ 122

QC
Exceedance

Lab
Certification 431022790

Wastewater Monitoring Form
Facility Name: DOMINION ENERGY KEWAUNEE, INC.

Reporting Period: 03101/2009 to 03131/2009
Permit: 0001571

DOC: 226983 Page 4 of 11



Sample Point 003 003 003 003 003 101
Sewage Sewage Sewage Sewage Sewage Steam

Description Treatment Treatment Treatment Treatment Treatment Generator
Plant t Plan t L Plant Pla nt Blowdown

Parameter 66 457 789 377 280 211

Description Suspended Nitrogen, Mercury, TotalSolids, Total Ammonia pH Field Mecural Flow Rate
Uritin B l (NH-N TotalRe
Units mg/L m/L mg/L su ncj/L MGD

Sample Type 24 HR FLOW 24 HR FLOW 24 HR FLOW GRAB GRAB TOT DAILY
PROP PROP PROP

Frequency 3/WEEK 3/WEEK MONTHLY 3/WEEK MONTHLY WEEKLY
Sample Results Day 1 7.2

2 7.1

3 6.9 0.0006
4 4 3 6.8
5 12 2 6.8

6 5 1 2.1 7.0 2.34

7 7.0

8 7.1

9 7.3

10 6.7

11 9 5 7.4

12 5 1 7.2

13 7 3 7.1

14 7.2

15 7.3

16 7.4 0.0479

17 7.1

18 7 5 7.2

19 10 4 7.3

20 8 4 7.3

21 7.4

22 7.4

23 7.5 0.0474

24 7.0

25 4 2 7.1

26 5 1 7.1

27 7 5 7.0
28 7.2

29 7.3

30 7.4 _0.0053

31 7.4 1 _

Wastewater Monitoring Form

Facility Name: DOMINION ENERGY KEWAUNEE, INC.

Reporting Period: 03/01=2009 to 03)31/2009
Permit: 0001571

DOC: 226983 Page 5 of 11



Sample Point 003 003 003 003 003 101
Sewage Sewage Sewage Sewage Sewage Steam

Description Treatment Treatment Treatment Treatment Treatment Generator
Plant Plant Plant Plant Plant wwn

Parameter 66 457 789 377 280 211

Suspended Nitrogen, Mercury, TotalDescription BOD5, Total Solids, Total Ammonia pH Field Mecural Flow RateSolis, Ttal(NH3-N) TotalReoral

Units mg/L mqlL mg/L su na/L MGD
Summary Monthly 6.916666667 3 2.1 7.167741935 2.34 0.031966667
Values Avg_____________

Daily Max 12 5 2.1 7.5 2.34 0.0479

Daily Min 4 1 2.1 6.7 2.34 0.0006

Daily Max -
Variable

Week 1 Avg 7 2

Week 2 Avg 7 3

Week 3 Avg 8.333333333 4.333333333

Week 4 Avg 5.333333333 2.666666667

Limit(s) in Monthly 30 0 30 0
Effect Avg 30 0 30_0

Daily Max 9 0

Daily Min 6 0

Daily Max -

Variable

Weekly Avg 45 0 45 0

OA/QC
Information LOD 0.50 0.12-

LOQ 1.0 0.50

QC y
Exceedance

Lab
Certification 431022790 431022790 405132750 405132750

No.

Wastewater Monitoring Form
Facility Name: DOMINION ENERGY KEWAUNEE, INC.

Reporting Period: 03101/2009 to 03131/2009

Permit: 0001571

DOC: 226983 Page 6 of 11



sample Point 101 201 201 201 301 301
Steam Floor Drains to Floor Drains to Floor Drains to Service Water Service Water

Description Generator Outfall 001 Outfall 001 Outfall 001 Lagoon LagoonBlowdown Oy•!'fow Overflow

Parameter 457 211 457 651 211 457

Description Suspended Flow Rate Suspended Oil & Grease Flow Rate Suspended
Solids, Total Solids, Total (Hexane) Solids, Total

Units mg/L MGD mg/L mg/L MGD mg/L

Sample Type GRAB TOT DAILY GRAB GRAB TOT DAILY GRAB

Frequency MONTHLY WEEKLY WEEKLY MONTHLY WEEKLY WEEKLY

Sample Results Day 1

2 0.0550 3.9 3.3 0.0053 9.9

3 <1.0

4

5

6

7

8

9 0.0583 2.3 0.0044 2.5
10
11

12

13

14

15

16 0.0597 <1.0 0.0046 1.5

17

18

19

20
21

22

23 0.0586 1.1 0.0126 10.7

24

25

26

27

28

29
30 0.0536 2.9 0.0023 27.6

31 _ I I

Wastewater Monitoring Form

Facility Name: DOMINION ENERGY KEWAUNEE, INC.

Reporting Period: 03101/2009 to 03/3112009
Permit: 0001571
DOC: 226983 Page 7 of 11



Sample Point 101 201 201 201 301 301
Steam Floor Drains to Floor Drains to Floor Drains to Service Water Service Water

Description Generator Outfall 001 Outfall 001 Outfall 001 Lagoon Lagoon
Blowdown Overflow Overflow

Parameter 457 211 457 651 211 457

Description Suspended Flow Rate Suspended Oil & Grease Flow Rate Suspended
Solids, Total Solids, Total (Hexane) Solids, Total

Units mg/L MGD mg/L mg/L MGD mg/L
Summary Monthly
Values Avg 0 0.0579 1.825 3.3 0.006725 6.15

Daily Max <1 0.0597 3.9 3.3 0.0126 10.7

Daily Min <1 0.055 <1 3.3 0.0044 1.5

Daily Max -
Variable

Week 1 Avg

Week 2 Avg

Week 3 Avg

Week 4 Avg

Limit(s) in Monthly
Effect Avg 30 0 30 0 15 0 30_0

Daily Max 100 0 100 0 20 0 100 0

Daily Min

Daily Max -

Variable

Weekly Avg

QA/QC
Information LOD 1.5

LOQ 5.1

QC
Exceedance

Lab
Certification 431022790 431022790 999407970 431022790

No. IIIII

Wastewater Monitoring Form

Facility Name: DOMINION ENERGY KEWAUNEE, INC.

Reporting Period: 03/01/2009 to 03/31/2009

Permit: 0001571
DOC: 226983 Page 8 of 11



Sample Point 501 501 601 701
Turbine Bldg

Description RO Reject RO Reject Basement Intake Water
Water

Parameter 211 457 211 486

Description Flow Rate Suspended Flow Rate Temperature
_esriptio Flow__Rate Solids, Total FlowRate Average

Units gpd mg/L MGD deg F

Sample Type TOT DAILY GRAB ESTIMATED CONTINUOUS

Frequency DAILY WEEKLY AT DISCHARGE DAILY

Sample Results Day 1 15433 34

2 19014 <1.0 33

3 21455 37

4 22133 38

5 15298 36

6 18222 37

7 12932 38

8 17371 34

9 12881 1.7 38

10 17320 40

11 16977 42

12 16814 37

13 15187 40

14 14024 42

15 13081 43

16 18927 2.5 43

17 14814 44

18 13816 44

19 32592 41

20 50877 41

21 50611 45

22 28357 45

23 38898 <1.0 42

24 38536 43

25 33513 43

26 37735 45

27 34592 40

28 24372 40

29 10735 40

30 48502 3.1 41

31 23713 42

Wastewater Monitoring Form

Facility Name: DOMINION ENERGY KEWAUNEE, INC.

Reporting Period: 0310112009 to 03/31/2009

Permit: 0001571
DOC: 226983 Page 9 of 11



Sample Point 501 501 601 701
Turbine Bldg

Description RO Reject RO Reject Basement Intake Water

Parameter 211 457 211 486

Description Flow Rate Suspended Flow Rate Temperature
Descriptio F__owRate Solids, Total Average

Units 9pd mg/L MGD deg F
Summary Monthly
Values Avg 24167.3 1.05 40.258064516

Daily Max 50877 2.5 45

Daily Min 10735 <1 33

Daily Max -
Variable

Week 1 Avg

Week 2 Avg

Week 3 Avg

Week 4 Avg

Limit(s) In Monthly 30 0
Effect Avg 30 0

Daily Max 100 0

Daily Min

Daily Max -
Variable

Weekly Avg

Information LOD

LOQ

QC
Exceedance

Lab
Certification 431022790

No.,

Wastewater Monitoring Form

Facility Name: DOMINION ENERGY KEWAUNEE, INC.

Reporting Period: 03/01/2009 to 03/31/2009
Permit: 0001571

DOC: 226983 Page 10 of 11



General Remarks

Laboratory Quality Control Comments

The BOD blanks set on 3/13/09, 3/26/09 and 3/27/09 were not within the 0-0.2 range.

Wastewater Monitoring Form

Facility Name: DOMINION ENERGY KEWAUNEE, INC.
Reporting Period: 03/0112009 to 03/31/2009

Permit: 0001571
DOC: 226983 Page 11 of 11



KPS Correspondence Review & Approval Record

SUBJECT: Discharge Monitoring Report for March 09.

DUE TO State: 4113108

DUE TO: Director Safety and Licensing

Licensing contact: Ted Maloney
Phone Extension: 8863

Reviewer Signature Date No Comments
Comments Resolved

D

E LI

Corporate Environmental • (-r,•
Review -, '!/,c/' L
Env. Comp. Coordinator
Ted Maloney (A ? ' LL
Chemistry Review •
Darryl Holschbach Y__-_,____/7_/0 _

•A Licensing Manager
Tom Breene _, .. ,- I/1_1 _

Please review and sign this form and check the appropriate box above. Document any required
changes on the document itself and return it to the Licensing contact.

1'1/16/05
U:\Documents\Environmental\Templates-Env\Review & Approval Record-Environmental-DMR.doc
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KPSSystem Descriptiqn . System No. 04 I Rev. 5

Title~~Circulating, Water System (C Date MAR 2 0 2008 Page 2 of23

1.0 Summary

1.1 Overview
The Circulating Water :(CW) System (See Figure KNP-CWOI) is designed to deliver
sufficient screened Lake Michigan water for condenser cooling. ThecCW System intake
is designed: to provide a reliable supply of Lake Michigan water regardless: of weather or
lake conditions. The CW System Forebay also:.serves as the source for Service Water
(SW):System pumps and:the Fire Protection (FP) System pumps.
A 10 foot: diameter pipe carries the Water from the intake to the Screenhouse Forebay. At

normal lake level (577 feet), the Forebay: water level. with two CW pumps in operation is
571 feet, and with one CW pump, 574 feet.

The intake structure, Forebay, discharge structure, and Screenhouse are Safety Class 1
structures.

Water is pumped from the Forebay by two vertical CW pumps through: individual check
valves ,and discharge pipes. (See Figure KNP-CWO1.) The discharge pipes combine and
proceed through a mainconduit until it splits into four individual conduits. ýEach conduit
supplies a water box on Condensers A and B. Water flows through the condensers to
individual discharge water boxes and out four individual conrduits. These conduits join
.into a common CW discharge tunnel. The common CW discharge receives SW return
water and miscellaneous drains. The common CW discharge pipe also supplies water to
thexrecirculating water pump for de-icing operations, supplies a chlorine: monitor, and an
auxiliary intake line.

The water box priming jet takes a suction on the condenser water boxes to: ensure they are
ful of water and do not become air bound.

As depicted, in Figures KNP-CW0.1 :and CW04, two -Turbine Building (Turb. Bldg.)
standpipesi one Auxiliary Building (Aux. Bldg.) standpipe and -a 6"' line from the
Demineralizer area drain into the common CW discharge piping. These CW standpipes
provide a means of:returning all SW cooling and various system drains/blow-downs to
the CW discharge piping.

Various support equipment is provided to assure continuous operation of the: CW System.
A recirculating water pump allows pumping of warm discharge water to a grid of
perforated pipes above the: inlets to prevent the formation of ice on the: screen. :Sodium
Hypo chlorite injection points are provided for periodic chlorination :into the individual
Water boxes and the Forebay. This preventslthe buildup of bacterial slime in the :water
boxes:and on condenser tubes and prevents zebra: mussel accumulation in:the:CW system.



I KPS System Description "'... System No. 04 Rev. 5

Title CirculatingWater System (CW) Date PMARa 0 20% ýpage 3 of 23

1.2 System Operation versus Plant Modes
Plant Mode .SStem Support

.The CW System is required to be placed in operation prior to admitting
Startup !steam to the condensers.

Normal full power opeati6oi requiies one: or two CW: pumps and all
• Normal four condenser water boxes in operation. Also, the water box priming
Power ejector should be :operating., Low lake water temperature requires

recirculating water pump operation to de-ice the inlet crib.
The CW pumps can be.individually shutdown. The discharge chý&k
valve allows continued operation of the: other CW pump. If both CW

Shutdown pumps are to be shutdown, the, turbine and theReactor can no longer be
operated at full power. An extended shutdown requires tuning off the
water box priming ejector control.
The CW System maybe hoperated for dilution of plant liquid discharges

Refueling during: refueling. However, the:CW System is not specifically required
during refueling:operations.
During plant emergency oIperation, only the intake to the Forebay and

Casualty the discharge piping from the stop gates to the lake are required for safe:
Events shutdown. Other component failures could cause reduced load

....... operation or a unit trip but do not endanger the safety of the plant.
,n.re.uent Operation without the w ater box priming: ejector is acceptable, although
Operatont the top tubes will notbe flooded and a.:slight increase in turbine exhaust
operation_ pressure will result.

A water box: may be removed from service at less than 40 percent load
for maintenance activities such as inspecting, cleaning, or tube
plugging. Water boxes are. always removed in pairs (1Al and 1B2): or

Maintenance (iA2 and 1B1). Onceisolated, the section of condenser tubes and water
:boxes are drained. When ready to reflood the tubes and water boxes,
the inlet motor operated butterfly valve is throttled open to slowly:.fill

..... ........ .the drained. section.

1.3 Normal (See OP's # N-CW-04, N-CW-04-CL)
The Circulating Water (CW) System is started in accordance with N-CW-04 and N-CW-
04-CL. Ifthe system is not already operating, the CW System is placed in operation in
,accordance with N-0.02 prior to:bringing the reactor power to the point of adding heat.

Prior to. starting the CW pumps, ensure the traveling screens are operating and Checklist
N-CW-04-CL is complete. Verify that cooling water is available to the CW pump seals
and thrust bearing cooling. Check that, all associated: annunciators are clear and that
sufficient water level exists in the Forebay. Verify open or throttle open: the condenser
inlet valves. Start one CW pump and then open the condenser inlet valves, wide open.
Start: the second CW pump, if required and establish automatic operation of the waterbox
priming ejector.

During normal power operations, two CW pumps are inservice for summer operation and
one CW pump for: winter, as required to maintain condenser AT or vacuum. Normally, all
four condenser: inlet valves are* open. If inlet temperature. is low, commence de-icing the
intake crib by starting the recirculating water pump.
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Section 4.0 of N-CW-04 contains the specific procedure steps for taking a specific pair of
waterboxes out of service while operating at reduced power and for restoring the
waterboxes back to service.

When shutting. down the CW pumps or CW System, observe the Precautions of
N-CW-04. Stop: the waterbox priming: and recirculating water pump. Stop the CW pumps
and close the condenser inlet: valves. Close: the SW supply to the CW pumps: seals and
thrust bearing oil coolers.

1.4 Abnormal (See OP #:A-CW-04)
Operating Procedure A-CW'-04 describes automatic and operator actions for abnormal
.conditions Iin the CW System. The symptoms of an abnormal condition are the
annunciators associated with the CW System as listed previously in Section 3.0. The
immediate actions for an alarm are to silence:the alarm, verify :the problem by checking
the SER,: and taking:the necessary action to clear the problem. The abnormal conditions
in this. procedure should not cause a plant trip.

1.5 :Emergency (See OP # E-CW-04)
Operating Procedure E-CW-04 describes the: automatic actions, immediate operator
actions, and the subsequent actions necessary to recover from a Loss of Circulating
Water. A sustained loss of circulating water will result in a turbine trip due to. low
condenser vacuum (10" Hg Abs.). In the event of a Turbine trip/Reactor trip, the
Operator is directed to perform E-0, entitled "Reactor Trip or Safety Injection".

2.0 Functions
The: purpose of the Circulating Water (CW) System is to deliver screened Lake Michigan water
to Condensers 1tA and 11B and return this water to the lake. The CW System also provides
screened Lake Michigan water to twoý FP pumps and four SW pumps. :SW return: and various
drainsý are directed into the CW discharge piping.

Three important functions of the:CWVSystem include the following:
" A reliable source of water to CW, SW, and FP pumps is provided.
* Four traveling screens filter themwater with 3/8 inch mesh to:prevent debris from entering the

pump suctions. (See: SystemDescription 02, entitled "Service Water: System'.', for details).
* All plant liquid discharges. are sent through the;CW:discharge for dilution.

Some additional design functions of the CW System include the following:
" Each CW pump is designed to supply 2.10,000 gpm at: a: total differential head of 27.5 feet.:
* Hypochlorite injection. and sample :taps are provided to intermittently inject, sodium

hylpochlorite into the individual water boxes and Forebay to: prevent the buildup of bacterial
slime in the water boxes and on the Condenser tubes., It also prevents buildup of zebra
mussels in the.CW system.

" A recirculating pump provides: warm recirculating water for de-icing the inlet grilles.
Recirculated: water is also directed from the CW discharge to the Forebay to prevent ice.
formation.

- Connections on Condenser lA :inlet water boxes supply CW to the Turbine Basement
Cooling System. (Refer to System Description 16, entitled, "Turbine Basement Cooling
System", for details.)
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3.0 Design Descriptions

3.1 .System Arrangement and Flowpaths
TheCW System (See Figure KNP-CWOI ) takes a: suction from Lake Michigan through a
submerged intake structure consisting of three inlet cones-and two auxiliary intakes. A 10
foot diameter steel pipe directs the intake water into the Forebay. The intake water then
passes through four traveling screens: to the pump bay in the Screenhouse. The screened
water is supplied to the suctions of two CW pumps, four SW pumps, and two FP pumps.

The CW supply is taken from Lake Michigan through a submerged intake structure
located approximately 1600 feet from the shore line. The: intake structure has three inlet
cones and two auxiliary intakes that are spaced such that the largest lake barge cannot
directly cover:all inlets and block water flow. During winter operation, the inlet crib::and
auxiliary inlets are below the ice:blanket and are at least 45.0 feet beyond the maximum
offshore distance :for ice development.

Water is pumped from the Pump Bay by two vertical dry-pit CW pumps through
individual Check Valves CW-lA and CW-lB and discharge pipes. The discharge pipes
combine and proceed through a main conduit until it-splits into four individual conduits
to supply the water boxes on Condensers A and B. Four motor driven butterfly Valves
CW-2A1/MV-32003, CW-2A2/MV-32004, CW-2B1/MV-32005, and CW-2B2/MV-
32006, have an expansion joint incorporated into their valve body to allow for thermal
expansion. The valves enable water box isolation while at power and are throttled during
CW System startup to limit CW pump starting current. CW flows through condenser
tubes to individual discharge water boxes and out four individual conduits which join into
a common CW discharge tunnel.

The four condenser water box inlets and outlets have connections to the Water Box
Priming Jet (See Figure KNP-CW3, CW9). A pipe from each water box vent connection
carries a saturated air-water mixture into the discharge pipe. If the vent piping should lose
its prime, *the Water Box Priming Jet is set to automatically evacuate any air and
reestablish CW flow. A single stage steam jet:air ejector provides the required vacuum in
the priming lines. Heating steam is used for the motive force. Control Valves HS-521 and
CW-10l are used for priming. The water box priming is used for initial priming of the
entire CW System.

Each Condenser water box discharges straight down through a 72 inch pipe and
expansion joint to an elbow, into the lower portion of the 120 inch square discharge
tunnel. Flow balancing orifices are bolted at the water box outlets of Condenser B to
provide equal flow through each section: of the condenser. The common CW discharge
receives SW return water and miscellaneous drains (See Figure KNP-CW04).

The common CW discharge pipe also supplies: water to the Recirculating (recirc) Water
Pump for de-icing operations (See Figure KNP-CW03). CW flows from the discharge
pipe, to a recirculation water deaeration tank, through a recirculation pump, and to the
Intake Crib.

An auxiliary intake 30ý inch pipe connects to the CW Discharge Header. This pipe directs
warm water back to the Forebay through locked: open butterfly: Valve CW-500.
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The Fish Screen Air. System (See Figure KNP-CW05) provides air flow to an air bubble,
screen at the Intake Structure.: (DCR 2791 abandoned compressor.) Air supply is :provided from
the Station Air piping:via manual Valve SA-2l9, if desired.

3.2: Intake Structure and Pipe
The CW inlet structure starts With three 22 foot diameter, vertical inlet cones:: whi.ch
discharge through 6 foot diameter: outlet pipes to the 120 inch diameter intake conduit.
The cones are located With-their tops one foot above the lake bottom with approximately
15 feet of:normal water depth and approximately 160,0 feet from shore. The inlets have
epoxy coated concrete lips to: provide: for a: smooth inlet flow. A steel grid with 2 ft by 2
ft openings and a hinged manway, serves.:as: a trash screen or grille. Plastic covers are

:attached to trash screen •grid bars to inhibit frazil ice attaching to the trash screen:and
blockingi circulating water flow. The: three cones are reduced to .6 foot: diameter pipes

which join at the 10 foot diameter: steel pipe. The 1:20 inch diameter intake conduit is
buried aminimum of 3 feet below the. lake floor :to ensure the necessary depth to provide:
the minimum "net: positive suction head": (NPSH) for the CW pumps. The 120 inch
diameter: intake: conduit is coated inside and outside with asphaltum and protected by the
Cathodic protection system to: minimize corrosion. The velocity at :the surface of :the
intakes at full plant load is less than one foot per second (1 fps).

Two 30 inch auxiliary inlets in the top of the 120 inch intake pipe provide auxiliary
supplies for Service Water. The two auxiliary inlets are located 50 ft and 100 ft
shoreward from the intake cones. Each auxiliary inlet tee rises vertically to one, foot
above the lake bottom. :Special screened cover plates are:suspended 12 :inches above the
intake:openings to prevent the. entrance of debris. Each auxiliary water intake can: supply
in excess of 24,000 gpm. Spacing:of the: three inlet cones and the auxiliary inlets is such
that the largest lake barge cannot directly cover all water inlets.

:At the inlet to:the Screenhouse Forebay, the 10 foot diameter intake conduit splits into
two 100 inch x 120 inch inlets.: A 24 inch line is provided from the Forebay to a 10 foot
diameter well, intended for a future fish rearing pond. This pipe is capped and not
presently used.,

I -Intake Structure.....

Data on Water Levels . I" Elevation ft IGLD*
Highlakeleevel... 581_9

Noriial iik~ev~1577.0
Low lake level :575.4

Miniftu!m p aij~y: level
Two pumps.......... : 568.4
.... .Onepump ..... . 572.0 .

Bottom of screenhouse: 551.5Elevationjof Forebay weir ------ .582.5:eCWpva p t.i.i•• 7 -.66_

*IGLD (International :GreatLaes Datum),-which is sea level plusI- 1. feet:(See Figes
KNP-CW06 and CW07)
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3.3 Sereenhouse and Forebay:
The CW intake pipe .supplies water to a 56.'5 ft x 25 ft Forebay with an overflow weir of
which the crest is at the 582.5:ft IGLD* elevation. The weir has a bottom length of 38.5 ft
and side slopes of 45. degrees. The Forebay is open: and the weir allows overflow back:
into the lake when the CW pumps: trip. Structural considerations are inclUded :in the
Forebay construction for supporting pumps which might be required by the addition of
future cooling towers.

Data on Water Levels Elevation ft:IGLD*
High lake level 581.9

" Normal lake level .577.0_... .
Low lake level 575.4

i..... Miniiinim pump bay, leyel (tw.o pumps)-- .- ......... .. 568.4
.... Minimium pupbyl~(ipm)57.21.0,

Bottom of screenhouse 551.5
....Elevatio -of rebayiiwei 582.5.

*IGLD issea levelplus3et. (See Figures KNP-CW06'and CW07)

3.4 Traveling Water Screens
Traveling water screens remove debris from water in the Forebay upstream of all pump
suctions.: Depending on lake temperature, one or two. CW pumps and two to four SW
pumps will normally be operating.

The traveling screens are motor driven with slow and fast speed operation. The screens
are provided with automatic backwashing: from the SW System. Automatic flushing
controls are set on a four: hour timer. A high differential pressure of 6 inches of water

,starts: the traveling screen in fast speed and initiates flushing. This flushing continues for
nine minutes after the condition clears. See System Description 02,. entitled '"'Service:
Water System'", for more details on the traveling screens.

From the Forebay, water passes through four 110 foot wide by:36 foot long:travelingmwater
screens with::a inesh rsize of 3/8: inch. Each traveling Water screen is capable of passing
.1. 000: gpmi.

TaeigWater Screen Power Supply
IAI .IA:CI5I I .MCC

TaeIngA2 MCC 1-35C
........ ...... . I... .......... I .. ... MCC, 1-45 C

1. 132- - MCCl-162D"-

3.5 Forebay Level Control System (See Figure KNP-CWO9)

Forebay level Indication (LI-41551) is provided on Mechanical Vertical Panel "A" in the
Control Room. The level control system receives inputs from four level control switches.
If Forebay level decreases to.567.5 ft (approximately 47%), a Forebay Level Low alarm
(47051N) is actuated. The Sequence of Events: Recorder (SER) prints out the Forebay
Level Low message.
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" If one level switch (1/4) reaches a level of 566 ft (approximately 42%), the same alarm
(4705 IN), is actuated, however, the SER Will print the: message Forebay Level Low-
Low.

" When 2/4 level switches reach the. 566 ft level, a trip signal is sent to both CW Pumps
anda CW Pumps Low-Low Level Trip alarm (4705 1M) and SER are actuated.

This protection is provided to: ensure an adequate supply of water is available, for the
Service Water System.

3.6 Turbine. Building Basement: Flooding Trip
Turbine Building Basement Flooding Trip (See Figure KNP-CW13)

The Turbine Building Basement Flooding: Trip circuit was installed to detect evidence of
significant flooding in the Turbine Building basement thatý could potentially impact: the:
operation of Class 1 equipment at or belowlthe 586' elevation.

The CW pumps receive a trip signal from the turbine building basement flooding
:circuitry. The circuitry is designed with two independent trains of detection, and
actuation and logic circuitry that Will detect flooding on thelturbine building basement
(586' elevation)in the vicinity of the north wall, once the water level equals- or exceeds
3-1/2" 1". The: circuitry will provide a 2 out of 3 logic matrix outputs to trip, both CW
pump circuit breakers. Additionally, any single: switch actuation or logic matrix trip
actuation will be alarmed in the Control Room to alert the operators of the abnormal
conditions. As an earlydetection of flooding in the:basement: an additional detector
[located: 24" (1 i") above condensate pump trench floor] and associated circuitry was
installed to provide alarms in the Control Room.

The Turbine Building Basement Flooding: circuitry will actuate three separate alarm
windows and their associated:' SERs. The TURB. BLDG. FLOOD LEVEL ALERT
alarm Annunciator wiridoW (47052N):and SER will be: actuated when anyone of the, six
turbine building basement switches are activated. In addition, eachkbasement switch has
a separate SER that can be used to identifywhat level switch was. activated.

Next, the CIRCULATING:WTR PUMPSYFLOOD LEVEL TRIP alarm Annunciator
window (47051N) and: SER will be:actuated when anyone of the CW pump breakers
receive: a Turbine Building Basement Flooding Trip signal. Each CW pump trip signal :is
designed to: generate a SERIsignal that is unique to the tripped CW pump.

Finally, the COND. TRENCH WTR. LEVEL HIGH alarm Annunciator window
(47053N) and SER will be actuated when the detector,: located in the condensate pump
trench, is actuated.

3.7 Circulating Water Pumps

:Two CW pumps are installed. The weight load and thrust of the CW pump is carried by a
motor mounted Kingsbury thrust bearing. Pump and motor bearings are oil lubricated and
bearing thermocouples are installed.
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CW Pumps A & B
Pump Manufacturer Foster Wheeler Corp.
TIchical Manual XK-1 12-7
Model MFVC-2.5
Stages .One- mixed flow volute
Impeller End:suctionTsingle volute
_Type .... _Vertical dg pit single stage,, single suction
Discharge 108 inches
Speed 195 rpm
Design Capacity 210,000 gpm @total differential head of 27.5 feet
Combined Capacity (Both pumps) 401,200gmti tohe condensers
Design- Head 27.5 ft TDH
DsiEfficiency- ... 86 percent -------
Design Power Required 1695 BHP

SServiceFactor 1.15

CW Pump Motors A & B
..... ..... .............. M otoriA I M otorB

Power Source: 4160VAC from Switch ear Bus 1-3 4SwitchgearBus 1-4
-Motor Size - ° -- -- 1750 hp
Space Heatiers 120 VAC, 1. ...........
Heaters Powered by RPA-5, Circuit #7 and #9

(See Figure KNP-CW08.) Plant Equipment Water provides CW pump shaft sealing,
bushing lubrication, and thrust bearing oil cooling. SWPT from the cartridge filters can
be manually aligned if necessary. SW provides an automatic backup. The three gpm
minimum seal water flow is measured and alarmedby, a rotometer for each CW pump. A
continuous supply of seal water maintains the CW pump packing and throttle bushing
free of dirt.

The CW pumps have "Duo-Check" Discharge Valves CW-1A and CW-1BR to prevent
water hammer and provide isolation for a nonoperating pump.: Each CW pump has an 8
inch balancing line to equalize impeller back pressure with suction pressure to: reduce
:thrust.

The CW motors. space heaters keep the pump ready for starting at all times and to
minimize condensation in the motor windings.
CW Pumps A and B are controlled by Switches ES-46507 and ES-46508, respectively,
and are located in the Control Room on Mechanical Vertical :Panel. "A". .Each control
switch has fourpositions (PULLOUT/STOP/BLANK/START), and spring retums from
STOP and START to the blank position. (See Figure KNP-CWi 1.) The PULLOUT and
BLANK positions are maintained.
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To start a CW pump, the :control switch is placed in the START position. Forebay water
level must be greater than 566 ft.,. and thrust bearing cooler flow: (>4 gpm) must pre-exist
.to start the putmp. Seal water flow should:be stable at a positive: flow:rate or continuous
leak-off evident at packing gland or packing gland .is submerged in water. (Seal: water
permissive removed:by DCR 2838')
* Flow switch FS-16802 closes when minimum seal water flow is present.
* Flow Switch FS-16806 closes when a minimum thrustbearing cooler flow ispresent.
Loss of either cooling flow after a CW pump start does not stop the pump. An ialarm is
actuated', however, if either flow is lost,.

Placing the CW Pump Control Switch ES-46507 or ES-46508 in the STOP position trips
the: respective pump motor control breaker which: stops the pump. An. automatic CW
pump :trip occurs on a current::overload or a 2/4 Forebay lo-lo level (See: Figure KNP-
CW09). After a current overload trip, the Control Room Operator places::the: control
switch in the STOP position to reset the circuit: prior to restarting a CW pump.

Indicator lights :are mounted diriectly- above the CW: Pump Control Switch. Red
(RUNNING), green.(OFF), and white (OVERLOAD) indicating lights:are provided. An
ammeter is also provided for each CW pump.

:Each 108 inch CW pump discharge is reduced to 96 inches:and, after Check Valves CW-
IA and CW-1B, joins into a common 120 inch pipe which is encased in the basement
floor slab. Another 120 inch pipe:joins. the CW common discharge; to provide for a
,possible future cooling tower connection. This: pipe runs to the south end of the
screenhouse and is capped. The: 120 inch. CW pump. common discharge line is reduced'to
two 96 inch lines:: and then split into four 72 inch vertical water box inlets to the
:condensers.

3.8 Condensers
Each of the four 72:inch water box inlets contains:a combinationmotor operated butterfly
valve/expansion joint. These: MVs control -which water boxes are in service/operation.
MVs CW-2A1, 2A2, 2B1, and 2B2 are normally open. and fail as is. The MVs are
.operated by 1.6 hp motors. The valves are suitable for t.hrottling service: when priming the
:system using the CW pumps. Each inlet water box is vented to the discharge water box
:for air removal.. Condenser Inlet Water Boxes lAl and 1A2 also supply water to the
Turbine Building Basement Cooling:System, (See System Description 16).

.. _ ,i.•.= iCondenser Inlet Valves
Maufacturer Henry Pratt Co.

Purchase Order. XK-155
T-- omb.-!b-uterfly/expansion joint

Size 72 inch ..
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Valve Specifics.. .Condenser.Inlet•Valves.V alve Specifics !B 2............................. .. ,
............... ... CW.-2AI CW-2A2 " W-2BI _ CW-2B2__
Motor Operator MV-32003 MV[-32004-I MV-32005 MV-320062::
'Motor Number. 1-345 1I-346 "1347 1-348-
P!ower-soure QUM C 1-32B l-42B 1432B - 1-2B
Pushbutton Control PB-19462 I PB-19463 'PB-19_464-: PB-19465
.Coniden'ser ....... .A...... t A North I A South J.' IBNorth " IB South

These valves are.controlled from locally mountedpushbutton stations (CLOSE/OPEN).
(See Figure KNP-CWl0.) Valve movement is controlled by holding the appropriate
pushbutton until. the valve has stroked: open or closed to the desiied position. The
pushbutton controls: can be used as a means of modulating the 72 inch butterfly: valves.

The condenser inlet valves can be opened against CW pump discharge pressure. No
automatic features are associated with these valves. Each valve has red (OPEN) and
green (CLOSED) indicating lights on Mechanical Vertical Panel "A".

Both Condenser A and B are rectangular twin shell, single:pass, surface condensers. The
condenser *has 300,000 ft2 of type 439 stainless steel (SST) tube. surface area for
condensingexhaust steam. Total CW: flow to the condensers with two CW pumps:
operating is 401,200 gpm. The design load for the condensers is :3,864.5: million Btu/hr at
an exhaust pressure of 1.5 inches Hg and a CW inlet temperature of 560 F. The design
CW delta-T is !9.2.5' F2 CW .velocity through the 1condenser tubesis 6.38 fps. Condenser
Waterboxes 1 A2 and lB 1 inlet and outlet tubesheets :are epoxy coated to prevent tube-to-
tubesheet leakage. (Rof Plant Modification 3463)

Each condenser outlet water box discharges straight down through a .72 inch pipe and
expansion joint to an elbow. into the lower portion of the 120 inch square discharge
tunnel. Flow balancing orifices are bolted at the water box outlets of Condenser B to
provide equal flow to each section of the condenser.: Each lwater box :outlet is equipped
•with :a sample connection: to be used to sample the total residual chlorine following
chlorination of the individual water box.
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; - " _ ' Condensers

___ Manufacturer Foster Wheeler Corp.
Techniial Manhual. - _K 1 0:2
Type Rectangular twin: shell
SurfaceArea . 300,O0•square feet .
Number of Passes .One
DesignLad. .....L....a 33,864,500,000 Btu"hr
Exhatust Pressire .... inches Ha.Abs.
S Cndensate Temperature 91.72' F
Inlet WateriTemprature_. 60 .
Tube.Cleanliness Factor 90 percent . ... . -.
C.W Flo . 40,200 gpm:

V c in .tubes...... . . ... 3....
CW delta T 19.250 F
O. . FIli Heaeatt Tr .........e .f , 5117Btu/hr....-f F.
Free Oxygen in Condensate i0.003-c /lit.r_9 nFrictio lobss in-water circuit. 11.32 ft of water at 56' F

_-Areas Condensing& :i Peripheryý Air Cooler
TubeMaterial 439:SS 439SS 439SS
Siie- l1ji-h linch - 1linchv

.Gauge 22BWG .I 2BWG. 20 BWG.
.Eff.Length 39'-9½..-
Overall Length -40'- 0;/41t

Number of Tubes 26,232 664i 1,904

3.9 Chlorine Injection
Sodium Hypochlorite injection taps are provided to periodically inject sodium
hypochlorite into the individual water boxes and the Forebay. The addition of Sodium
Hypochlorite prevents buildup -of bacterial slime: on condenser tubes and prevents zebra
mussel buildup in the CW SyStem. The system is normally only used during the summer
months, when lake temperature is :eleVated. S~ee. System Description 28, entitled,
"Chemical Injection", for. a full explanation of this subsystem.

3.10 Condenser Water, Box Priming (See Figure:KNP-CW03)
A 3 inch pipe from each outlet water box vent connection cares a saturated air/water
mixture into a pipe downstream.of the discharge elbow. If the vent piping should losepits
prime, water box priming equipment is provided to evacuate the: air and reestablish flow.
A steam jetair ejector provides the required vacuum using heating: steam as theworking
:fluid. Control Valves HS-521 and CW-101 are used for water box priming. This
equipment can also prime the: entire CW System.
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Condenser Waterbox Priming Ejector
Manufacturer Schutte & Koerting
Technical Manual, A. K,266:2
Ejector Model S-3 Type 555.
Size S uction.... 6inch.

Discharge. .,, .,.... 5:,inch
Capacity at 7.0 inch Hg Abs. 500 lb/hr
stearmConsumptinin(50psig Heat stea) 3200 lb/hrs >t...it
Material:, Bo dy...... .. ,Steel
--- t---amfJot ~ .."';. . . 9.~. - 3 6

The condenser water boxes are kept full of water by a pair of differential pressure (DP)
*switches :that automatically, cycle the water box priinifig system. DP switches are
provided on Condenser Water: Boxes lAI and 1A2 outlet. shells. Heating Steam Supply
Valve HS-521/CV-3 1306 and: Condenser Water Box Priming Control Valve CW-
101/CV-3 1304 both cycle to start and stop the priming action.

The controls for this system provide for cycle starting and stopping by either manual or
automatic: action. (See Figure KNP-CW09,) Local Control Switch ES-19407 is mounted
near the water boxes and, works in conjunction with the mode Selector Switch ES- 19408.
.Switch ES-19407 has four positions (PULLOUT/STOP PRIME/AUTO/START
PRIME) and spring returns to AUTO from START PRIME or STOP PRIME., When
in automatic operation, the priming: cycle begins when water level in: the water boxes has
fallen to the :top of the water box. Priming continues until the water level has reached two
.feet (2') above thc:top of thelwater box in the line from the suction header to the: water
box.

Local Switch ES-19408 has three maintained positions (1A NORTHLEITHER(1A
SOUTH). This switch is used to: select1 which water box level starts the cycle. The:normal
operating mode is the EITHER position. The 1A NORTH position is used when the
south condenser half is out of service and vice versa.

Automatic operation is: initiated by DP Switch 1641301, or by 1641401, or by:,either if
selected by ES-19408. ýThe initiation sequence is as follows:

Low water level develops a START signal
o Steam Control: Valve HS-521/CV-3.1306 opens
* Water Box Vent.Control Valve CW-1 01/CMV-3 1304 opens after the steam valve is.

fully:open.

Manual initiation of :the cycle causes the same action. The manual cycle,, however, is
inhibited by either:DP switch indicating maximum allowable water box level. Shutdown
is normally initiated by either, DP switch indicating water box level has reached the
allowable maximum level. When this happens, Water. Box Priming Valve CW-10I is
closed first. When Valve CW-101 is fully closed, the heating steam valve is closed.
Shutdown. can also be. initiated manually. Local indicating lights are. provided for both
control valves.
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3.11 Discharge (See Figure KNP-CWO1)
The four 72 inch condenser outlets dump into the 120 inch square discharge tunnel,
which also receives drainage: and SW returns from the 24 inch Auxiliary Building
standpipe and an 18 inch Turbine Building standpipe. Figure KNP-CW04 shows the
various drains/inputs to the CW standpipes. The tunnel transitions into a 120 inch

.diameter discharge line. This line accepts drains and SW returns from the Auxiliary
Building demineralizer area drains and another Turbine Building standpipe.. The
discharge: line provides water. to the recirculating water pump in the Screenhouse. A 120
inch pipe: connection is provided for CW discharge to be routed: to a future cooling tower.

At the 120 inch diameter discharge line outlet, the discharge line: enters the :concrete
discharge. structure below lake level. A: concrete baffle in the discharge: structure converts
the exit velocity energy to potential energy. The baffle. also spreads the discharge into: the
divergent excavated basin. The. near-shore portion of the basin is paved with dumped rip-
rap stones and is formed by steel sheet pilings along both sides. The floor of the offshore
portion of the basin slopes up: to reach the natural lake bottom.: The excavation extends:to
575 ft IGLD elevation. The warmed :discharge spreads radially from the excavated basin

into a mixing zone forming a semicircle in the lake.

Stop: gate slots are provided at the discharge structure and on. either side. of the traveling
screens. An isolation gate caný be used to isolate an individual traveling screen, or all
screens, or the CW discharge tunnel. These stop. gates:provide the means for isolating
portions: of the CW intake: and/or discharge:for inspection or maintenance,

A 30 inch recirculating line/ auxiliary intake line connects to the CW discharge in the
discharge basin (on :the lake side of: the stop gate: slots). This line is provided to
recirculate warm water directly to the traveling, screen. inlet to prevent ice formation. A
30 inch locked open butterfly Valve CW-500 is in the line to the Traveling ýScreen inlet.
Valve CW-500 can be shut to prevent warm water recirculation to the inlet of the
traveling screens. This 30-inh re-circulation line will provide enough CW to the forebay
to support operation of both SW trains if all other intakes are blocked with frazil ice. A
two inch! vent line has been installed to maintain the 30 inch recirculating line full of
water. Sufficient heat:is added to CW from SW, for all plant. operating modes above cold
shutdown, to maintain the temperature of the water in the CW discharge structure above
freezing: during frazil ice conditions. (Ref. DCR 3488)
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3.12 Recirculating Water Pump (See Figure KNP-CW03)
The Recirculating Water Pump supplies warmed discharge water for de-icing the trash
screens at the intake crib during winter operations. The pump draws water through :a 12
inch recirculating water linewand the Recirculatin Water De-Aerating Tank.

. Recirculatin g Water Pump .. _

Maitucirer Gol
Technical Manual XK-160-3

: : ' is iage__s __2 ....... = . .... Ti 2 ...... ..i' .. ......i .. ..•.i" 375ý,"i-i8gl 8-4-1~o ~ a. i ..... . . ..........M odel,~~~~ Siz .................. .

Sages ---- _Single, centifgal......
Impeller . . End suction volute

Hor6 izotal
Speed " 1750 rpm

eDgsign apacity .. _ . 275.gpm - --
Desig Head/ Efi~ien5 4 84ft TDHV 83 percent-

DesiginPower 70.4 BHP

-ecirc fg W t r Pump Motor I
- - -- - - -- -- I 2 x t t s 1 20 VACI Motor Size .75 mhp-

Power S Ourc M C±.5 .

The pump discharges through:a 1!0 inch pipe and 6 inch headers to a grid o f 4 inch de-
icing piping at each of the three inlets. The pump is started with a local switch in the-.
Screenhouse when lake water temperatures require de-icing. When the lake water warms,
the pump is shutdown locally.

The Recirculating Pump is contro11ed by Local Switch ES-19443 located nea the pump.
(See Figure: KNP-CW12.) The :control switch is two position (OFF/ON) maintained. To
start the pump the switch is placed in ON. To stop the pump the switch is placed in OFF.
There are no :automatic features that prevent or stop operation. On loss of power the
pump: stops and on regaining power the pump starts (if the control switch is in ON),

Red (ON) and green (OFF):indicating lights are located with the recirculating pump
ýcontrol switch.

(Radiation Monitor PUmp used for sample per DCR 21ý72)ý
(Fish Screen Air System deleted per'DCR 2791)

3.13 Indications - Control Room

Mechanical Vertical Panel "A"
Indication Range Normal Indicator

Foreba•y, Level 0 ...- 1. I00% 60-7.5% ...... LI-41551.
FoiebayTemperature . 25-750 F 32':6510F TR-42520
CW PuridpA AmN2 .300 mps 1 90-230 ampsl I-4453-

CW Pump B Amps 0-300: mps 190-230 amps A!-44556
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Red (OPEN) and green (CLOSED) indication is provided for Condenser Inlet,
Valves:CW-2A1, CW-2A2, CW-2B1i, and CW-2B2.

* Red (ON) :and green (OFF) indication is provided for Traveling Water Screens
iA1IlA2 and IB1/1B2.

* Red (OPEN) and. green (CLOSED). indication is provided for CW Pump: Discharge
Check:Valves CW-i A and CW- lB.

3.14

Comp~~~t I IndicatinI Nra• ~ pP :..... .. : . . ... .. ~ i• f"6 : :./ ? ....... . ........... -li " ~ n a - .....
T2513A. Cid'sr InletTemp .... 659 F
T2515A Cndsr. 1A I Outlet Temp.
T251.I6A :. . " . CndsriiA2.Outlet Temp 50-900F
T2517A Cndsr 1BI3 Outlt Temp

.T25 8A ... ....... ........ ..Cndsr 1B2 Outlet Temp ! _ _ _ _ _

Table revisedpe-r DCR 2928

E ~~Safeguards Status-Pan-el449708
S;449081205 "- " Fo'reba Lo•-L Level

i. _ 44908-1206 Forebay Low-Low Level
......... . 7449081207 - ForebayLow-Low Level

44908-1208:: Foreba) Low-Low evel

Indications- Local

Indicator Indication Range:~ ~~ ~~ ..... 0 in Hg Vacuum
PIl 1-271 , Waterbox Priming Ejector . 3 in Hg Vauu

...._._ ...... _.. to rto 30 pSig'PI-11012 "Condenser A Inlet. Pressure
7PI-103 _1 CondenserBinlet Pressur . 30 in HglVacuum

P1l- 1094 ond•enser A Outlet.Pressure to 0 to 60 psig
PI- 11095 Condenser B Outlet Pressure d

".PIA-6413-.. North Waterbox lJALevel DP, 050 in WC
P1-16414 South Waterbox IA Level DP
31.TI-225 GCdsr lAl CW Inlet Temperature
TI-12126 " Cdsr 1A2CW InletTme.mperature.. 0-200 F

.TI-12127 Cdsr 1B I CW Inlet Temperature
. TIlI421 28 . Cdsr 1B 1e2 C.W Temperatre

TI-12003 Cdsr 1Al CW Outlet Temperature
'TI-12004 ....... Cdsr. 1A2 CW..Otutlet-Templerature 20-1600 F
TI-12005. -'Cdf7'lBr'-CW:Oiutet Tdffiiierature.
TI-120.06 Cdsr 1 B2 CW Outlet Temperature
P..•i:•.Cdsf•wtrbox••tDei7'- ••..:25 to 0 to25:in Hg

ý'P1- 1190 Cdsr B Wtrbox Inlet DP ...... ........ ...
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I Indicator i Indication Ii Range
P1-i P Q102 GCW Seal Water Header Pressure: 0-200.psig
PI411351 i'CW Pump A Seal Water Pressure
.. -11352 .. W...mp.B.Seal Water Pressure- '3psig

FS-16802 CW Pump A Clg Flow Rotometer
FS-4.6803 7 I.CW Pump B Clg Flow Rotometer . 0-10 gpm
FS-•16806 GW C Pump Thrust Brg Flow Rotometer
Sightglass B Upper/LowerMtr Brg il Levels... .

P1-11004 GW PunpA7Disce.k Presur 30 in Hg Vacuum
PI 11005 CW Pump B Discharge Pressure to 0. to 60.psig_._.

IIL., i..•.Th1200,1tI GW =.iP VuA, Dischae Tem rature - 20=160O F
.TI-2002 .. I CW Pump B Discharge Temperature

LI-1856Recirc. Tank-Level... - 030 fIGLI-1 84561 ... ... .i .....

30 inHg Vacuum
PI-11006 Recirc Pump Suction Pressure . to0to60psig

P1-Fa092 _ Recir6 Pu•mpDischarge Pr1essiie :I 00lOpsig.
DPI- 11654 Recirc/Rad Monitor Pump Discharge I 0-50 in W.C.

Circ Water Chlorine Monitoring Wate .f r ., :I:
P1-11433. : Pup:Suction Pressure 0-15 psi

.... 4 . Circ Water Chlorine Monitoring Water. 0-60 sig
Pump Discharge Pressure

FS-16818 Circ Water chloinii e Monitoring Water 0- 0 ,m
... ..... Pump Flow Indicator

LS-26829 Forebay Level Al
iLS-26830 F ba Le 2.. ......

LS-26831 . Forebay Level B1 0-I100%
LS-26832 ....... Forebay Level: B2 ..... i_. ...... __l.

3.15 Controls. -Control Room
The only operation: that can be performed from the.Control Room is to start and stop the
CW pumps :on Mechanical Vertical Panel "A". In order to start a CW pump, the: pumpi
permissive must..be. met.
" Thrust bearing cooling water flow must be >4: gpm.
* Forebay waterlevel must:be >566 ft. (42%).
Seal water flow> lgpmis required for operation, but is not: a permissive to start.

,The, following controls are available:

Control Switch Switch # Switch Position

.. GW Pump A ES-46507 PULLOUT/STOP/AUTO/START

GW Pump B ES-46508 Spring return to AUTO from STOP or START

In addition, red (RUNNI-NG), green (STOPPED), and white (OVERILOAD) indicating
lights are associated: with the above control switches.
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316 Controls - Local

The following controls are located near the associated eguipment:.
Switch.Namne Switch* # Switch Position

OFF/ONRecirculating Pump Control Switch ES-19433 Two POsi/ON.......... .... ........... .... ...........P. . T w o P o s itio n ................. .

Fish Screen Air Compressor Control.- STOP/BLANK/START; ....
Switch 1Spring return to BLANK
Circ Water Chlorine Monitorng ES9610 OFF/ON
Water Pump Control Switch Two. Position
Condenser Water B.x Priming Mode EANorth/EITHERllA South,
Selector Switch EThree Positions .Maintained

PrimingPIJLLOLJT/STOP/AUTO/STARTCondenser Water B~OX Priming ES147- PI O iT~iUOs•
Con r Wt ES-19407, Four Position spring return to AUTO
Control Switch fo TR rSO

~PB- 19462
Condenser CW Inlet Valve PB- 19463 CLOSE/OPEN
Pushbuttons PB-19464 Valves can be throttled open

____ ___ ___ ____ ___ ___ ___ PB- 19465

3.17 Interlocks
At least: one Circulating Water Pump must be operating (breaker CLOSED) to satisfy the
Condenser steam dump interlock. If no CW pumps are operating, Condenser steam dump
operation will be inhibited.
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3.18 Alarms - Control Room
Note: See Alarm Resbonse Sheets in Control* Room for setointsoecifcs.

[ Annunciator Window Label I Actuation.SER Pt/Description
CW PUMPS LOW-LOW '1.277 Circ Water Pump Forebay

4705iM LEVEL TRIP Level Low Low
392.Turb Bldg Flood Level Train "A"'CW

4705IN 'CW PUMPS FLOOD LEVEL . Pumps TRIP
TRIP 528 Turb Bldg Flood Level Train "B" CW

Pumps TRIP
.030 Circ Water Pump A Seal Water F16w

470510 CW PUMPS SEAL FLOW Low
LOW 03.1 Circ Water Pump B Seal Water Flow

. ............. . .... ........ .------- . L o w
.............. 47- 382 Condenser Low Va.cuum Turbi ne.T.p

5 .. T. ...N. ....T.....TP (See SD #54 for additional SER points.)
CONDENSERVACUUM47051W LOW.441 Condenser Vacuum Low

47052M FORRAYLEVEL LOW .278 Forbay Level Low,
S .... ...... .279.. .orbay.LevelL .Low

.456 Turb Bldg Flood Level NW Train "A"
High

409 Turb Bldg Flood Level N Train "A"
High

398 Turb Bldg Flood Level NE Train "A"

47052N TURBINE BLDG FLOOD High
LEVEL ALERT 680 Turb Bldg Flood Level NW Train "'B"

High
658 Turb Bldg Flood Level N Train "B"

High
604 Turb Bldg Flood Level NE Train "B"

4]050 :CW PUMPS BRG:CLG: 032 Circ Water Pumps Bearing Cooling
470520 FLOW LOW Water Flow Low.

CW PUMPS TWINSTRNR 099 CW Pumps Twin Strainer Differential47053, DP HIGH Pressure High

087 Traveling Water Screen B Differential

47054Q TRAVELING WTR SCREEN: Pressure High
DP HIGH 086 Traveling Water Screen A Differential

Pressure High

BUS 3FEEDER47082C 1-3,06 Overcurrent Trip (See SD #39
BKR TRIP fradtoa E t.

.... . ... ...... ...... . ..... . ... .. .... ... . ........... .. ............. . . .6 9S Ei e a e r u p tBB r r................. .
698 Circ Water Pum B Brkr

47082D BUS.4 FEEDER 1-403 Overcurrent:Trip (See SD,#39 for
BKR TRIP additionalSERPts.)

47083C BUS 31FEEDER BKR 1211 Bus 3 Feeder Breaker Overload
_____ ._....... OVERLOAD:_ _ _ _ _ _ _ _ _ _ _ _ _ _

47083D 1BUS 4 FEEDERBKR 1199 Bus 4 Feeder.Breaker Overload
........ ....... .O V ERL O AD __ _ -_ _ _ _ __. . _ _._ __.........

3.19 Sequence. of Events Recorder (SER)
Note: See Alarm Response'.Sheets:in ControlRo0om for setpoint specifics.
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SER No.: Printout
-- 49001030 .. Circ Water. Pump A Seal Water Flow Low Low

49001031 Circ Water Pump B Seal Water Flow Low Low
49001032 .,CW Pumps Mo6or 1earing Cooling Water Flow Low
49001086- Traveling Wter Screen A Differential Pressure, High ..........
49001087 Traveling Water Screen B Differential Pressure tHigh
49001099-- CW Pumps Twin Strainer Differential Pressure High

49001199 . Bus 4 Feeder Breaker Overload
49001211 Bus 3 Feeder Breaker Overload
4I 9001277""" Ciro Water Pump.Forebay Level Low Low
49001278 Forebay Level Low
49001279 . Forebay Level Low Low-,
49001382 ... Condenser LowVacuum Turbine Trip
49001441 .. Condenser Vacuum Low.
49001695 Circ Water Pump A Bkr-1-306 Overcurrent Trip
49001-698 .. Circ Water Ptp B.Bkr 1-403 Overcurrent Trip
49001392 1 TB FLOOD LVL 'A' :CW PMP TRIP
49001398 1 TB FLOODILVL NE 'A'. HIGH
49001409. TB FLOOD'LVLN 'A' HIGH -------- - ------------
749001456 •TB FLOOD LVLNW 'A' HIGH
49001458-,- COND PMRTRENCH WATER LVL HIGH
49001528 TB FLOOD LVL'B' CW PMP TRIP
'49001604 . TB FLOOD LVL'NE 'B'H1GH 1..
49001658 .TB FLOOD LVL N 'B' HIGI1H
49001680 TB FLOOD LVL NW 'B'MIGh

ý3.20 System Interrelationships

The. Circ: Water System provides support to the following systems:

System 02 The SW pumps share the screen intake facility and take a suction from
:the Forebayfor suction head. See SW System Description 02, for further
details on the.traveling water screens.

System 03:

System 06

System 08

CW delivers sufficient screened Lake Michigan water to :Condensers A
and B and returns the water to.-the lake for condenser cooling.

The CW system (CW Pumps A'and B motor auxiliary contacts). provides
an input to the Steam Dump Control System permissive.

The fire:protection pumps share the screened intake facility and takes a
suction from the Forebay for suction head.

System 16 The CW System supplies cooling water to the Turbine: Building
basement cooling system.

System 32A All plant discharges are sent through the CW discharge for dilution.
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The Circ Water System receives support from the following systems:
System 01 Station Air serves as a: source of air for Fish Screen Ring operation, if

requireed for use.

System.02

System 22

System 27B:

System 28

System 39
:System 40

The SW System provides backup seal Water to. the CW pumps aad
cooling water to the: thrust bearing oil cooler. SW provides flushwater to
the. traveling screens for back-flushing debris: from the screens. The SW
system :shares the intake facility and the discharge piping.
Heating steam' provides the working fluid for the Waterbox ejector to
ensure the condenser waterboxes are completely vented during normal
operation.
Plant :equipment water/S WPT provides cooling and flushing: water to the
SW pump seals: and thrust bearing coolers.

Sodium Hypochlorite is injected into the indiyidual water boxes and
Forebay to prevent the buildup of bacterial slime in the water boxes and
on the condenser tubes. It also prevents zebra mussel accumulation in the
CW system,
The Electrical System provides: 4160V power to the CW pump moto!rs.

The Electrical System also provides 480 VAC power to ssmall :pump
motors and motor operated valves.

System 52 Various annunciators and. SERs provide indication of abnormal plant
conditions.

::System 66 The Cathodic Protection System provides corrosion control for :plant
intake and discharge: piping. The system uses sacrificial anodes and
impressed current to limit galvanic corrosion in underground structures.

4.0 Precautions and Limitations
Frequent Starting CW Pumps: - Frequent starting: of the CW pumps may damage the motor
windings due to overheating. The recommended starting restrictions include:
° Do not attempt more than three: consecutive starts with the: CW pump:motor cold. Allow .the

motor to coast to "test" between starts.
• Do not. attempt: more: than two consecutive starts with the CW pump motor hot. An: interval

of.20 minutes: with the motor running or 40 minutes with the motor not running must elapse
before attempting: another CW pump start.

Normal Design, Delta-T - The normal design delta-T: at 100 percent power is 19.25 F: with:two
CW pumps operating.

Before Stopping CW Pump - Before stopping a CW Pump, stop condenser chlorination and
any liquid discharge in progress or verify dilution requirements are satisfied to prevent exceeding
the discharge permit.

Ensure RM RE-.18 Setpoint Changed - Ensure Radiation Monitor RE-18 setpoint is changed if
a liquid discharge. is made. with both CW:pumps shutdown to: prevent exceeding the discharge
permit.
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Only One Waterbox - Donot operate a CW pump With only one waterbox available. When
venting the condenser waterboxes during startup, the waterbox inlet. valves should be throttled in
accordance with the startup procedure.

CW Pump/Motor oil levels - Ensure CW pump and motor oil levels are proper before starting a
CW pump to prevent bearing damage. Verify the CW pump start: permissive:is met before
starting a pump to allow pump operation.

CW inlet Temp - If:CW inlet temperature is low, verify the: recirculating water pump is
operating for de-icing the intake crib.

5 .0 R e fe re n c e s - _....................... .. . ....... _ __........._-_....

_N-CW044 E-CW-04:
1.0y N-CW-04-CL N-0-02

Summary i A-CW-04,

2.0 Functional Description M720 OPERM-215 E-1614
Fucin System Description 16 OPERM-213 A-213Function

I & C Logic Description #4 USAR10.2 0
3.0System Description 02, XK- 104-32 TechManual XK-2662

3.0 System Description 1:6 XK-1 12-7 Tech Manual XK-i 60-3
Design ý System Description 28 W.-4 155-. --- -----

Description, .For associated DCR•'ssee:
__ __ Start\Apps Modifications\Modifications Database,\CR Search\Sys004

4.0 F

Precautions &
Limitations.. ..ii a i n .: . ..... . . . . .. ... .. . . . . . ............ ... ........... ..:• ... . . . . .. . .. .. ......... . .

5.0
References KPSTechnica i specifications

60 .For procedures associated with Syst.em 04, see controlledcopy of KP-S

!..._Pr~ocedures J.-procedures. -

Appendices1 . See attached Figures

5.1 Technical Specifications
No: specific KPS Technical Specifications are. associated with. the CW System. There is: a
TS section associated with the Forebay Level Control: System.
TS 3.3.e.l.B The Forebay water level trip: system must be operable in accordance with

this TS reference.
TS Table: Refer to this TS Table for specifics.
:3.5-1 #7i
TRM 3.5.2 Flooding Protection - Circulating :Water Pump Trip

6.0 Procedures
Note: For procedures associated with System 04, see Controlled copy of KPS procedures.
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7.0 Appendices

7.1 Attached Figures .... ... .......I: : • g u ~ e~s . ..... ................. . .............: •• a ic : .. .. :•:.:. '• ... ................. '....... S......
Fi ure. ... Title - PDWG,

KPNP-0CW0l Cir40l'irg Water ystem Overview
KNP-CW02 Turbine Building Basement Cooling.System .. O.......

KNP~WO3.CW Primin/reirc lating~WatrSystem..j I M25
I OPERM-202-2

:KNP-CW04 CW:Stand Pipes . OPERM-202-3
_OPERM-209

KNP-CW06 Forebay Water Lev-elWithOne CWPump . SD....f... . . ... . . .. . .. .. . .... ... ........ ... . ii S D S p ecif c
KNP-CWO7. Forbay Water Level With TwoCW Pumps
KNP CW08 CWL Pump: Seals & Thrust Bearing Coolers - OPERM-?

Condenser Water B6x Primfing & io-ebiy Level.
Control
Condenser Circulatihg' Water Inlet Val~es & Misc;.SKNP-CW10O
Indicators E-16.14

KNP-Cl I iclatinig Water Pumps Logics'

SKNP-CW12 CiucUlatin Water Recirculating Water Pump,
KNP-CW1 3 Turbine Building Basement.Flooding Trip - ___________.

Note: The "Figures" (drawings) previously associated with the System Descriptions are not
being revised and. updated at this time.: Instead (obsolete): copies of these Figures have
been watermarked HISTORICAL :and temporarily attached. These Figures will be
revised and replaced when resources become, available.
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1.0 Summary

1.1 Overview
The Service Water (SW) System supplies, water from Lake Michigan for cooling
equipment in the steam plant, Containment fan coil units, and Reactor auxiliary systems.
The purpose of the SW System is to provide redundant cooling water supplies for the
engineered safeguards equipment required during post-accident conditions and for single
non-redundant supplies to other systems, including balance of plant equipment. The SW
System utilizes:
* Four pumps with two redundant headers,
* Strainers,
* Isolation valves, and
• Four Traveling Water Screens.

These components are powered from emergency buses, with the exception of Traveling
Water Screenss 1A2 and IB I which are powered from non-emergency buses.

The SW System is designed with two redundant headers, each capable of providing for
all anticipated post-accident heat removal requirements, including leakage allowances, at
the highest expected lake water temperature. Each header is capable of supplying cooling
water to balance of plant (BOP) equipment requirements. The SW System is also
designed to automatically start the necessary number of. pumps to maintain adequate
system pressure.

Various redundant safeguard equipment and coolers are supplied with SW from each Aux
Bldg header. Examples of major equipment include: four Containment fan coil units, the
Auxiliary Feedwater (AFW) Pumps, and the Component Cooling (CC) water heat
exchangers. Some non-safety Class 1 and non-redundant coolers and equipment are-
supplied from SW headers. Some examples include the CW Pump seals and bearing
coolers, Traveling Water Screen wash nozzles, Fire Protection Jockey Pump, and Spent
Fuel Pool Emergency Makeup Valve. The Diesel Generator Cooler Heat Exchanger is
supplied by the Main Service Water Header.

1.2 System Operation vs. Plant Mode
Plant Mode System Support

Startup: The SW System is in operation at all times during plant operation
Normal Power: and plant shutdown. The SW System cannot be shutdown while
Shutdown: irradiated Reactor fuel is on site. The Control Room Operators must
Refueling: refer to KPS TS 3.3e for limiting conditions for operation (LCO's),

yEvents Portions of the SW System are Class 1. Those portions are required
CAsuaoy : to be operating for safe shutdown of the Reactor during an accident
And Recovery: condition.
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1.3 Startup (See OP # N-SW-02 & N-SW-02-CL)
The SW System must be operating at all times regardless of plant load. The SW System
is operated in accordance with Operations Procedure N-SW-02 under all modes of plant
operations. Before Turbine or Reactor startup begins, one SW pump will be running
based upon the preferred pump selector switch. For initial startup, a SW pump automatic
startup sequence is selected by turning the Service Water Pump Preferred Selector Switch
to either SW Pump IA or lB. The discharge Valve of the first SW pump to be started is
throttled until discharge pressure has reached approximately 90 psig, then slowly opened.

An additional SW pump is started by holding the control switch to START and the
associated red breaker position light goes on. The associated SW strainer is verified
operating. The SW PUMP BRG SEAL WTR FLOW LOW annunciator should be
verified reset. Prior to starting a SW pump, seal water local pressure indicators should
indicate about 10 psig (only this low when on SW backup) as regulated by the pressure
reducing valves. The remaining SW Pump control switches are placed in AUTO. During
the plant startup, SW Header pressure should be observed to assure that standby pumps
start as required to maintain adequate pressure. With Station and Instrument Air System
in service and air pressure at least 70 psig, SW System startup can continue.

The bubbler system in the Screenhouse for Traveling Water Screens DP signals is started.
Before a Traveling Water Screens is placed in service, Spray Water Isolating Valves
SW-201A1, SW-201A2, SW-201B1 and SW-201B2 and Root Valves SW-200A and
SW-200B must be checked to determine if they are open. The cleaning cycle is manually
started, and screen operation is observed. After the screens have cycled several times at
the high speed, the mode select switches are reset to AUTO. All doors and housing must
be firmly in place and latched.

The SW System valves are normally aligned as follows:
* Both Header Isolation Control Valves SW-3A and SW-3B are open.
* Both Aux Bldg Header Control Valves SW-IOA and SW-0OB are open.
& Both Aux Bldg Header Manual Isolation Valves SW-1 1A and SW- 11B are closed.
& Turb Bldg Header Control Valve SW-4A or 4B is open.
• SW Supply and Return Valves to each component in the plant are open as required

(Prestart Checklist N-SW-02-CL).

During plant startup, SW usage is regulated by the needs of plant systems. Pump
minimum flow requirements of 1800 gpm is maintained by placing the associated strainer
backwash in operation in accordance with Operations Procedure N-SW-02, if necessary.

1.4 Normal (See OP # N-SW-02)
SW System capability to provide plant required SW flow is automatically controlled. SW
pumps start automatically to maintain pressure. Traveling Water Screens and SW
strainers remove debris from the SW and automatically clean themselves. Control Room
indication provides verification. Normally, SW pressure is maintained between 90 to 100
psig by manually starting/stopping SW pumps.
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Normal SW pump operation includes semimonthly switching of running equipment to
even pump wear and to assure availability of pumps at all times. Pump shifting is
accomplished as follows:
1. Position Service Water Pump Preferred Selector to new position
2. START the second pump in the header matching the Service Water Pump Preferred

Selector position.
3. Position Turbine Building SW Header Selector to the header matching the Service

Water Pump Preferred Selector position
NOTE: Allow A and B Service Water Header pressures to stabilize prior to stopping

pumps.
4. STOP the required pump(s).

Normal SW system operation includes changing the Turb Bldg SW Header Control
Valve position bimonthly. This switching is accomplished manually by turning Control
Switch ES-46516 to either Turbine Building SW Header Isolation Valve SW-4A or B
position. The Operator checks that, except during switching, only one valve shows a red
(OPEN) position indicating light. Isolation Valves SW- 1A and SW-1IB are normally
OPEN during refueling (Cold Shutdown).

When changing the equipment lineups semimonthly, the seal water supply from the Plant
Equipment Water/SWPT System to each pump is valved out for approximately five (5)
minutes. This action verifies that the self contained seal water (Cuno) filters maintain seal
flow. The filters are replaced if necessary.

1.5 Abnormal (See OP# A-SW-02)
An abnormal condition in the SW System is indicated by alarms in the Control Room and
SER printouts. The Operator needs to identify the specific problem from the
symptoms/indications and to take appropriate corrective action in accordance with
Operations Procedure A-SW-02. Some automatic actions which occur include:
" Upon receiving a High Traveling Water Screens DP, the screens start screen washing

and running in fast speed until the high DP signal is cleared for 9 minutes.
" Upon receiving a SW Discharge Strainer high DP alarm, the affected strainer starts

backwashing and continues for 3 minutes after the alarm has cleared.

In the event of a Traveling Water Screens High DP, the Operators observe the screen
lights on the Mechanical Vertical Panel "A" and dispatch an Equipment Operator (EO) to
the Screenhouse to check Traveling Water Screens and the Trash Basket for debris. The
EO turns the local mode selector switch to HAND for the affected screens if the
automatic running and washing has not occurred.

If a leak is suspected in the Containment Cooling SW Header, the Operator should
attempt to diagnose the leak location. If circumstances permit, a Containment entry
should be made. If the CRDM Shroud Cooling Coil is suspect, the Operator should
switch the CRDM Shroud Cooling Coil Headers.
* If the leak continues the CRDM Shroud Cooling Coil selection switch should be

placed in PULLOUT.
" If the leak continues, SW Inlet Valves SW-900A, SW-900B, SW-900C or SW-900D

should be closed sequentially to locate the leak.
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The SW Return Valves SW-903A, SW-903B, SW-903C or SW-903D should be closed to
isolate the affected header. (TS 3.3.C.1 would be referred to for the required number of
operable Containment Fan Coil Units for the existing plant mode of operation.)

In the event of Turb Bldg Header SW Isolation Valve closing, the Operators observe
valve indication, attempt to open at least one valve and check that Instrument Air is being
supplied to the Turb Bldg Header Supply Valves. If neither Turb Bldg Supply Valve can
be opened, trip the turbine and follow E-0. Equipment supplied by the header should be
secured.

For SW Pump Seal Water Flow Low, Operators observe the SER printout to determine
which pump is affected and start a standby pump if necessary. For SW Pump Strainer
High DP an EO is sent to the Screenhouse to investigate. The EO must locally start
backwashing if the system has failed to start in AUTO.

In subsequent action steps, the Operator ensures that the plant conditions have stabilized
and restores SW equipment to operating status. In all cases, the Operators ensure that
equipment alignment and operation are in accordance with TS 3.3.e.

1.6 Emergency (See OP # E-SW-02)
During plant emergency operation, SW is supplied to at least one train of safeguards
equipment. The SW System responds to a SI actuation, sequential DG loading, and low
SW Header pressure by closing Isolation Valves SW-3A and SW-3B to form two
redundant headers. SW Pumps are started in a pre-selected sequence. Since adequate SW
is available with two pumps supplying one header to provide all Class I and balance of
plant requirements, the Turb Bldg Header is not automatically isolated, unless a low SW
header pressure condition exists in conjunction with a Safety Injection (SI) signal.

During normal operation, failure of a pipe or valve results in automatic Turb. Bldg.
Header isolation. Operator action may be required to maintain Turb Bldg Header supply
in the event of failure on the header supplying the Turb Bldg at that time. Emergency
Procedure E-SW-02 outlines the steps necessary to ensure SW is supplied to at least one
train of safeguards when low pressure exists. Both "SI" and "Low SW Header Pressure"
conditions must exist before Valves SW-4A and/or SW-4B automatically goes
CLOSED.

Automatic actions that occur on a dropping pressure indication automatically start pumps
in a pre-selected sequence. If either header pressure drops to 72 psig, these additional
actions occur:
" If Header 1A pressure is less than 72 psig, both pumps, (lAI and 1A2) receive

START signals and the Header Isolation Valve SW-3A closes.
* If Header 1B pressure is less than 72 psig, both pumps, (1B1 and 1B2) receive

START signals and the Header Isolation Valve SW-3B closes.
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The Turb Bldg supply should always be shifted to the header with the higher pressure. If
the pressure starts to drop in the Turb Bldg Header and the leak cannot be isolated
locally, the Operators trip the turbine and perform E-0, "Reactor Trip or Safety
Injection". The remaining steps require isolation and securing of equipment to isolate the
leak. Alternate cooling may be required for certain equipment.

Note: Throughout the subsequent actions, the Emergency Plan Implementing Procedures
(EPIP) should be reviewed to evaluate if the emergency response organization should be
activated.

2.0 Functions
The purpose of the SW System is to provide redundant cooling water supplies for the engineered
safeguards equipment required during post-accident conditions and for single non-redundant
supplies to other systems, including balance of plant (BOP) equipment.

The SW System is designed with two redundant headers. Each header is capable of providing all
anticipated post-accident heat removal requirements, including leakage allowances, at the highest
expected lake water temperature. The SW System is adequate fdr supplying cooling loads of the
BOP equipment as well as for meeting the maximum operating and post-accident Safety Class I
equipment requirements.

The Safety Class 1 SW supply is designed to function following one active (operational) failure
within the system. The large SW return lines within Safety Class 1 areas are designed as Safety
Class 1 since breaks in these lines could cause flooding of Engineered Safety Equipment (ESF).

Various equipment in the SW System is powered from the emergency buses. This equipment
includes the SW pumps, isolation valves, and two Traveling Water Screens.

The SW System functions as an emergency makeup supply to the following equipment:
* AFW pumps if the Condensate Storage Tank fails for any reason.
• Spent Fuel Pool (SPF)
• CC Surge Tank

The SW System is designed to automatically operate the necessary number of SW pumps to
maintain adequate system pressure. The SW System is designed to supply the designed flow
rates to the various equipment. The SW System was originally designed to provide a pressure
greater than the peak pressure expected during a LOCA at the Containment Fan Coil inlet
penetration to prevent leakage from Containment to SW System in case of fan coil piping breaks.
However, the pressure at certain points has been analyzed to be below the Containment design
pressure of 46 psig. Since the fan coils and service water lines form a closed system inside the
Containment, no contaminated leakage is expected into these units. Should such an unlikely
situation occur, the unit could be remotely isolated to prevent outleakage.
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3.0 Design Descriptions

3.1 System Arrangement and Flowpaths
SW And CW Intake System The SW System takes a suction from Lake Michigan
through a submerged multiple intake structure from Lake Michigan consisting of three
inlet cones.

Note: Two auxiliary inlets are provided on the intake conduit downstream of the multiple inlet.
This alternate source of lake water is capable of providing all SW requirements if the
normal intake structure becomes damaged or blocked.

Note: In addition, another alternate source of SW is provided by an interconnecting pipe
between the CW discharge structure and the Screenhouse Forebay. This interconnection
provides a redundant source of SW in the unlikely event the main intake line becomes
blocked
A 10 foot diameter steel pipe directs the intake water into the Forebay of the enclosed
Screenhouse structure. The water passes through four Traveling Water Screens to the
pump bay in the Screenhouse. The screened water is supplied to the suctions of the four
SW pumps and the two CW pumps. (Two fire pumps also take a suction from the pump
bay.)

The SW and CW intake system is designed to Safety Class 1 requirements.

The SW System supply to the suction of the AFW pumps is Safety Class 1.

SW Pumps - SW is pumped from the pump bay by four centrifugal SW pumps through
alternate individual check valves, rotating strainers and manual butterfly isolation valves.
Each SW pump is capable of supplying 6400 gpm and is powered from one of two 4160
Volt emergency buses. Each pump discharges through a check valve to a rotating strainer
and manual butterfly isolation valve. Two SW pumps (1A1 and 1A2) discharge to SW
Header A and two SW pumps (IB1 and 1B2) discharge to SW Header B.

SW Headers - The two SW headers are connected at the pumps by two normally open,
remotely operated butterfly valves (SW-3A and SW-3B). These valves separate the
headers when necessary. Each SW header supplies water to an Auxiliary Building (Aux.
Bldg.) through motor operated butterfly isolation valves (SW-10A and SW-lOB)
respectively. These two Aux. Bldg. headers can be connected together in the Aux. Bldg.
through two normally closed manual butterfly valves (SW-i 1A and SW-1IB). To ensure
train separation, this is normally done when the plant is in cold shutdown. Various
redundant safeguard equipment and coolers are supplied with SW from each of these
headers.

Turbine Building - The Turbine Building (Turb. Bldg.).SW line is supplied through two
remotely operated butterfly valves (SW-4A and SW-4B). Only one valve is open at a
time to supply SW to the Turb. Bldg. Valves SW-4A and SW-4B have air accumulators
to allow closing the valves on loss of normal air. Examples of loads on the Turb Bldg
Header include the Main Feedwater Pump (FW) oil coolers, Turbine Lube Oil Coolers,
Seal Oil Unit Oil Coolers, generator hydrogen coolers, and the Condensate Pump beating
coolers.
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During an SI or low SW header pressure condition, SW headers A and B are
automatically isolated by closing the separation valves (SW-3A and SW-3B). At the
same time, all four SW pumps and rotating strainers start.

A Safety Injection , coincident with Low SW Header Pressure, will isolate the Turb.
Bldg. SW Headers by automatically closing Valves SW-4A and SW-4B. (DCR 3338)

All SW Return headers dump into the CW System discharge. The discharge consists of
three standpipes:
* Aux Bldg Standpipe - 24",
* Turb Bldg Standpipe - 24",
* Turb Bldg Standpipe - 18".
The SW Return paths are separated to minimize the possibility of flooding problems if a
return line fails. SW Returns are directed to the CW System discharge.

Isolation valves are provided to isolate sections of the SW System in the event of a
system malfunction. The Operator can isolate portions of the Aux. Bldg and the entire
Turb Bldg SW supply by closing remotely actuated isolation valves.

Aux. Bldg. (portions of) I SW-10A & B
Turb. Bldg. (entire) SW-4A & B

Rad Monitoring - The Aux Bldg Standpipe is monitored by Radiation Monitors R16
and R-20.
* Radiation Monitor R20 monitors the "SW Returns from the Spent Fuel Pool [SFP]

Heat Exchanger" and "CC Heat Exchanger".
" Radiation monitor R-16 monitors the "SW Return from the Containment fan coil

units".

3.2 Service Water Pumps

3.2.1 Service Water Pump Design
Four Worthington Corporation vertical, wet pit, single-stage, double suction,
water lubricated, 1750 rpm, centrifugal pumps are installed in the pump bay for
supplying SW to the Plant. The small weight load of the balanced thrust, dual
volute impeller and shaft is supported by the vertical solid shaft Allis-Chalmers
motor. Both motor upper thrust and lower line ball bearings are provided with oil
thermocouples. for computer inputs. The pump bearings are leaded bronze and the
shaft is stainless steel.

Both the SW pump casing and the pump impeller have wear rings installed to
ensure the pump maintains capacity for a longer period of time. The pump
impellers each have 13% chrome wear rings and the pump casing have 17%
chrome wear rings (per DCRI 106). The original bronze casing and impeller hubs
had shown severe sand erosion. The chrome wear rings will withstand the erosion
for a longer time and maintain pump capacity.
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Bearing water flow must be provided to keep the bearings free of dirt, and to
lubricate the shaft tube bearings. The normal seal water supply is provided by the
Plant Equipment Water Pumps. SW Pretreatment can be manually aligned in the
event Plant Equipment Water is removed from service. 10 microns, dual element
Cuno filters have been added to each of the normal seal water supply lines (one
for each SW pump) to provide a final filtering of this water supply. (DCR3695)

Automatic backup seal water is taken from the SW Strainer outlet and filtered to
10 microns in a Cuno dual element filter. Backup seal flow is regulated by a
pressure regulator with flow metered and alarmed at 0.5 gpm minimum by a
Rotometer. Minimum flow in a non-running pump is 0.5 gpm. Expected flow to a
running pump is about 1.25 gpm.

Each SW pump has a discharge check valve (SW-1A1, SW-1A2, SW-IB1 and
SW-1B2). The check valve allows starting with an open discharge valve and
prevents reverse rotation when the pump is not operating. Reverse pump rotation
could loosen shaft couplings and cause improper impeller alignments. The SW
pump discharge "column pipe" upper section is provided with eight stiffening ribs
for strength required by seismic design. Each pump discharge is provided with a
pressure gauge. Each SW pump motor has a space heater to keep the standby
pump ready for immediate start.

~I-~7;pL~ 1Jdo*~r P;uw~iw~
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Manufacturer Worthington Corporation
Technical Manual XK-148-4
Model/Stages 140-18/One Stage-Centrifugal
Impeller Double Suction -Dual Volute
Type Vertical - Wet Pit
Speed 1750 rpm
Design Capacity 6400 gpm
Design Disch Press 90 - 100 psig
Design Head 204 ft TDH
Efficiency 85%
Power Required at Design 388 DHP
Motor Size 400 hp
Space Heater 600 Watts - 120 volts

Power supplies for the SW pumps and motor space heaters are listed below:
Power Supplies (4160 VAC) Heaters (120 VAC)

SW Pump 1A Bus 1-5 Space Heater BRA105 ckt 27
SW Pump 1 A2
SW Pump 1B 1 Bus 1-6 Space Heater BRB 105 ckt 27
SW Pump 1B2 ',..

Ckt 27 per DCR 2861
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3.2.2 SW Pump Sequence Control (See Figure KNP-SW04)
The SW requirements during any operational condition are normally met by two
to four SW pumps. Under normal conditions, a pressure sequencing system adds
additional SW pumps to the running complement as the flow requirements
increase. Two different pump sequences are available. The desired sequence is
selected by the operation of the Control Room Selector Switch ES-46523. This
switch is a two position maintained device (1A/IB) located on the Mechanical
Vertical Panel "A".

PUMP SEQUENCE 1A PUMP SEQUENCE 1B
Pump Press Switch Setpoint Pump Press Switch Setpoint
1 A1 none Continuous 11B2 None continuous
1A2 PS-16005 86 psig lB1 PS-16005 86 psig
1B1 PS-16003 82 psig 1A2 PS-16003 82 psig
.B2 PS-16004 78 psig lA1I PS-16004 ' 78 psig

The second pump of the selected sequence starts if pressure in the SW Header B
is less than 86 psig. The third pump starts if SW Header A pressure is less than 82
psig. The fourth SW pump automatically starts if pressure in Header B is less than
78 psig. Normal SW pump discharge pressure is 90-100 psig.

3.2.3 Normal SW Pump Control (See Figure KNP-SW04)
The control logic for each SW pump is almost identical. The following
description is applicable to any SW pump. Each pump has a Control Room switch
located on Mechanical Vertical Panel "A". The Control Room switch has four
positions (PULLOUT/STOP/AUTO/START). The switch spring returns to
AUTO from START or STOP positions.

SW PUMP ELECTRICAL COMPONENTS
Pump No. 1A1 1A2 IBI 1B2

SW Header A A B B
Control Rm Switches ES-46524 ES-46525 ES-46526 ES-46527
DSP Local/Remote ES-87151 ES-87147
DSP Start/Stop ES-87172 ES-87149
Seal Water Flow Sw. FS-16807 FS-16808 FS-16809 FS-16810
Sl Train A A B B
Blackout Train None A None B
Ammeter 4455707 4455702 4455801 4455802

When one of the Control Room switches are placed in the PULLOUT or STOP
positions, the associated 4160 V breaker trips, thus interrupting electrical power
to the motor. These two positions are dominant and prevent the operation of the
SW pump regardless of the presence of any automatic start signals.

Note: The Operator must hold the switch in the STOP position to prevent operation.
In addition, these positions provide a reset signal to the breaker lock-out circuit.
This lock-out feature prevents an automatic restart of the SW pump after a
breaker overcurrent condition. After the overcurrent condition, the appropriate
SW pump switch must be rotated to the STOP position prior to restarting.
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When one of the Control Room switches are in the AUTO position, the associated
SW pump starts in a response to a pressure control sequence signal, if the
following conditions are satisfied:
* Seal water flow is adequate (greater than 0.25 gpm on associated flow switch).
• Automatic operation is not inhibited (no SI or Blackout sequence).
* Pump has not tripped due to an overcurrent condition.

Once the SW pump has started, it continues to run until the Operator tunis the
pump off with the control switch or until a load shed signal is received. A load
shed signal exists for a short period just prior to the start of a SI or Blackout
sequence.

When the control switch is placed in the start position, the SW pump immediately
starts if the seal water flow is adequate. If the seal water flow is too low and the
Operator holds the switch in the START position, for 5 seconds, the seal flow
interlock is bypassed and the pump will start. Once the pump has started, it
continues to run until one of the previously mentioned trips stops the pump.

The SW pumps each have red (RUNNING) and green (OFF) indicating lights,
located with the Control Room switches. White status lights are also provided for
each SW pump in the Safety Injection Active Status Light Panel on Mechanical
Vertical Panel "C". SW Pumps 1Al and 1A2 also have control switches with red
(RUNNING) and green (OFF) indicating lights on the Dedicated Shutdown
Panel (DSP).

3.2.4 Abnormal SW Pump Operation
Abnormal SW pump operation is discussed for three different conditions:
* Low SW Header pressure
SSI sequence

* Blackout sequence

If the SW pump control switch is in the AUTO position, the SW pump on the
affected header starts upon receipt of a very low SW Header pressure signal (less
than 72 psig), provided an automatic operation inhibit signal is not present. The
very low header pressure signal overrides the seal water flow interlock. The SW
pump starts and runs even if there is low or no seal water flow. The SW pump
continues to run until stopped by the Control Switch (i.e., Load Shed Signal).

If the control switch is in the AUTO position when a SI or Blackout sequence
signal is received, the SW Pump starts and runs. The seal flow interlock is again
overridden, for these starts.

Note: A Blackout sequence only starts SW Pump 1A2 and 1B2.
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In any of the above abnormal conditions, the PULLOUT and STOP positions are
dominant. These positions prevent or stop pump operation. These switch positions
also provide a signal for reset from a current overload trip condition. The current
overload is also dominant over any automatic signal. During abnormal or
emergency conditions, the Operator is able to manually start the SW pump at any
time, if power is available.

3.3 Traveling Water Screens

Four Traveling Water Screens are divided into two pairs (lAl and 1A2) (iB1 and 1B2).
From the forebay, water passes through four 10 foot wide by 36 foot long Traveling
Water Screens with a mesh size of 3/8 inch. Each Traveling Water Screen is capable of
passing 110,000 gpm. A single local control panel for both pairs of screens provides both
manual and automatic control. Auto control consists of high differential pressure (DP)
operation at high speed and long time duration operation at low speed.

Traveling Water Screens (0A1 and 1A2) (1B1 and 1B2)
Manufacturer Link Belt Company/FMC Corp.
Technical Manual 134-13-1
Model 45A
Size 10'- 0" wide x 36'-0I" long
Capacity 110,000 gpm each
Trays Material Carbon Steel
Velocity at Low Water Level 2.54 fps at 568.4

Screen #14 W&M Gauge 304 SS Wire Cloth with 3/8" Square
........ _ _ _ _ Openings (mesh)

Chain Carbon Steel Links Case Hardened Pins/Bushings
Speed / Drive 10 and 2.5 fpm, 2-speed
Motor Rating 3.0 / 0.75 hp
Motor Speed 1800 / 450 rpm
Spray Water Flow/Screen 300 gmp @ 75 psig

A bubbler system supplied by the Instrument Air System provides a DP signal used for
automatic flushing controls. The flushing controls provide automatic backwashing set on
a four hour timer. A high DP of 6 inches of water starts the Traveling Water Screens in
fast speed and flushes for nine minutes after the high signal (alarm) clears. If no high DP
occurs within four hours, the screen sprays and motor drives are operated for 45 minutes
at low Traveling Water Screens speed. This operation lubricates the gear box components
and articulates the drive chains to prevent seizure during long periods when no debris is
present in the intake structure. Traveling Water Screens pressure switches are provided to
determine screen SW Supply pressure. Greater than 60 psig interlock, as measured by the
Traveling Water Screens pressure switches, is required for starting the screen motor.

The Traveling Water Screen housings have been reinforced to protect the Screenhouse
from flooding during a maximum seiche (lake water level build-up resulting from
meteorological conditions). The inspection doors should remain latched except during
inspections.
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TRAVELING WATER SCREENS & AUTOMATIC WASH COMPONENTS
SW Screen 1A1 .A2 1B13 1B2

Power Source 1-52D 1-35C 1-45C 1-62D
Traveling Water Screens PS-16065 PS-16066 PS-16067 PS-16068

Press Switch (60 psig)
Test Pushbutton PB-19421 PB-19422 PB-19423 PB- 19424

Autowash Solenoid SV-33010 SV-33011 SV-33012 SV-33013
Local Control Sw.LocalContrOFF/AUES-19418 ES -19418 ES -19475 ES -19475(HAND/OFF/AUTO)

Local Maint. Sw. ES -19419 ES -19420 ES -19476 ES -19477
(OFF/ON)

DP Switch (6") . 1642501 1642501 1642601 1642601

The control logic for the Traveling Water Screens is separated into two identical circuits
(1AI/1A2 and 1B1/1B2). (Refer to Figure KNP-SW05 for the following discussion.)

A local screen wash panel contains three switches for each of the two control circuits.
One of the switches is a three position maintained device (HAND/OFF/AUTO). The
other two switches are two positioned (OFF/ON) maintained devices, located in back of
the panel. The OFF/ON switches are used to electrically isolate a particular Traveling
Water Screens solenoid valve to prevent operation while the remainder of the control
circuit remains operable. In addition, test pushbuttons are provided to test the screen
drive motors. The pushbuttons are located next to the Traveling Water Screens.

With the three position switch in the OFF position, the automatic wash solenoid valves
remain closed, thus preventing backwash. With the three position switch in this position
the screen motors do not operate unless the local pushbutton is pressed and held. In this
mode of operation the screens run at low speed.

When the local three position control switch is placed in the HAND position, both
solenoid water valves open. As SW pressure in the spray nozzle header increases above
the respective Traveling Water Screens pressure switch setpoint (60 psig), the associated
Traveling Water Screens starts and runs at high speed.

When the control switch is placed in AUTO, a high DP across the screens automatically
opens the backwash solenoid valves. If SW pressure in the spray nozzle header is above
60 psig, the Traveling Water Screens start and run at high speed. The screen is run at high
speed for 9 minutes, after the DP switch has been reduced below the high setpoint (6
inches DP).

A special circuit is provided to operate the screen wash valves, which results in operation
of the Traveling Water Screens for 45 minutes on a 4 hour cycle. During this exercise
period, both screens on one control circuit operate at low speed. In addition, both
solenoid valves open allowing screen wash to occur. A single 4 hour cycle timer controls
the exercise cycles for both control circuits. The timer is adjusted so that only one set of
screens are operated in the exercise mode at any time.

If a high DP develops during an exercise cycle, the automatic backwash cycle
immediately starts. As described above, the screens operate at high speed. and the screen
wash valves open. During the auto cycle, the four hour timer continues to run.

I
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If any exercise time is left at the end of the auto cycle, the Traveling Water Screens
automatically return to the exercise cycle mode of operation.

Screen red (RUN) lights are provided on the local panel. In addition, the local panel
contains a power on light for each control circuit. On the Control Room Mechanical
Vertical Panel "A", one set of screen red (RUN) and green (OFF) lights is provided for
each control circuit. The red (RUN) light is on if either screen motor is running. The
green (OFF) light is lit if both screen motors are stopped. The backwash solenoid valves
fail closed on a loss of electrical power supply.

3.4 Service Water Strainers (See Figures KNP-SW04 and KNP-SW07)
Four Kinney rotating, single drum, multiple basket media, automatic backwash strainers
are installed on the discharges of the SW pumps. Each strainer has a motor drive unit to
rotate the strainer constantly whenever the associated SW pump is operating. A packing
and gland assembly seals the drive shaft against leakage. The strainer has dual backwash
slots to balance thrust during backwashing. Backwash valves are operated by pneumatic
cylinders. A DP of 5 psid across the strainer causes the individual backwash valve to
open and discharge to the trash trough NOTE: D/P alarms at 8 psid. Full system pressure
is applied across each strainer element for 3 minutes as it passes the backwash slots on
opposite sides of the strainer. Backwash water is strained in a basket assembly at the trash
trough outlet and then the water drains to the CW discharge through an 18 inch line.

Service Water Strainers
Manufacturer S.P. Kinney Engineers
Technical Manual XK- 162-13, 14
Model/Size "A" / 16 inch
Body Cast Iron
Drum 2% Nickel Cast Iron
Media 1/8" Perforated Cones of 316 Stainless Steel
Design Flow 6400 gpm
Clean Pressure Loss 2 psi
Motor/Speed 1 1/2 hp/860rpm

The backwash control valves are (SW-30A1, A2, B1, or B2), air operated ball valves
actuated by solenoid valve The valve fails "as is" on loss of air. Manual operation is
provided for by an exposed valve shaft extension. Field adjustment of valve rotation is
required to limit backwash flow rate to an acceptable amount. Additionally, provisions
are made for manual drum rotation. The individual media baskets are replaceable.

Each rotating strainer drive motor has a local control switch. The switch has two
maintained positions HAND/AUTO. In the .AUTO position, the strainer rotation is
controlled by an auxiliary contact on the associated. SW pump motor electrical breaker.
Thus with the switch in the AUTO position, the strainer rotates while the associated SW
pump is running and the strainer stops when the pump stops. With thelocal switch in the
HAND position, the strainer rotates continuously.
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SERVICE WATER STRAINER & AUJTOMATIC BACKWASH COMPONENTS i
SW Pump .A1 1A2 iB13 1B2

Strainer HAND/AUTO ES-19478 ES-19479 ES-19480 ES-19481
Backwash AUTO/OFF/HAND ES-19411 ES-19413 ES-19415 ES-1941.7
Backwash CLOSE/OPEN ES-19410 ES-19412 ES-19414 ES-19416
Backwash Solenoid SV-33018 SV-33019 . SV-33020 SV-33021
Backwash Control Vlv SW-30A1 SW-30A2 SW-30B1 SW-30B2
Air Operator CV-31153 CV-31154 CV-31155 CV-31156
Backwash DP Switch DPS-16419 DPS-16420 DPS-16421 DPS-16422
Power Source (MCC) 1-52D 1-52D 1-62D 1-62D

Strainer cleaning is accomplished by backwashing the strainers. (See Figure
KNP-SW07). A local control panel is provided. The panel contains the indicating lights
and two control switches for the control of each strainer backwash. The indicating lamps
show red (OPEN) and green (CLOSED) position of the strainer backwash control
valves.

One of the two switches is a three position maintained device (AUTO/OFF/HAND). The
second switch is a two position maintained device (CLOSE/OPEN). In addition, each
strainer is provided with a DP switch. As indicated in the following paragraphs, the DP
switch provides the automatic input signal for the strainer backwash.

When the local panel three position switch is in the AUTO position, strainer backwash is
automatically initiated when the DP across the strainer reaches 5 psig. The backwash is
continued for 3 minutes after the DP falls below the setpoint. The extended backwash
time ensures effective cleaning of the strainer. This extended period is controlled by
adjustment of a time delay located in the local panel. One time delay is provided for each
strainer.

When the local panel three position switch is placed in the HAND position, the local two
position switch is used to manually control backwash. Backwash takes place when the
two position switch is in the OPEN position. Backwash is stopped when the switch is
turned to the CLOSE position. With the three position switch in the HAND position,
automatic backwash is inoperable. With local three position switch in OFF position, the
backwash valve remains closed, thus preventing backwashing. The logic and components
for the strainer backwash are selected so the backwash fails "as is" on an electrical and/or
air supply failure.
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3.5 Service Water Loads
Auxiliary Building Headers

Auxiliary Building Basement Fan Coils (4)
Auxiliary Building Fan Floor Fan Coils (2)
Auxiliary Building Mezzanine Fan Coils (2)
Auxiliary Feedwater Pumps (3)
Battery Room Fan Coil Units.(2)
Charging Pump IC Fan Coil (1)
Component Cooling Heat Exchangers (2)
Component Cooling Pump Fan Coil (1)
Containment Fan Coil Units (4)
Containment Purge-Filters Deluge (1)
Control Room AC Coil Units (2)
Control Room PAR Filter Deluge (2)
CRDM Room Fan Coils (2)
CRDM Shroud Cooling Coil Units (2)
Instrument Air Compressors B and C
RHR Pump Pit Fan Coils (2)
Safety Injection Pumps Stuffing Box Jacket and Lube Oil Coolers (2)
SFP Exhaust Filters Deluge (2)
Shield Building Ventilation Filters Deluge (2)
Spent Fuel Pool Heat Exchanger
Turbine Building Basement Fan Coils 1 A, lB
Zone SV Filters Deluge (2)

Screenhouse Headers
CW Pumps Seals and bearing Coolers Backup Supply
Diesel Generator Cooling Water Heat Exchangers (2)
Fire Protection System Jockey Pump
Instrument Air Compressors A and C
SW Pump Strainer Backwash
SW Pumps Bearing lubrication (4)
Traveling Water Screens wash

Turbine Building Headers
Administration Building AC Units
Auxiliary Building AC Unit
Blowdown Tank Cooling Water Spray.
Condensate Pump Coolers
Feedwater Pump Oil Coolers
Generator Exciter Air Cooler
Generator Hydrogen Cooler
Generator Hydrogen Seal Oil Coolers
Heater Drain Pump Coolers
Isolated Phase Heat Exchanger
Steam Generator Blowdown Treatment Heat Exchanger
Turbine EHC Oil Coolers
Turbine Oil Cooler
Vacuum Degasifier Vacuum Pumps
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3.6 Major Service Water Loads Valves (See Figure KNP-SW06)

3.6.1 Service Water Loads Header Isolation Control Valves
The SW pumps discharge to a common 24 inch SW header. The common header
provides redundant SW headers with two butterfly isolation control valves
(SW-3A, SW-3B). The butterfly valves are air operated and fail closed on loss of
air or electric power, The valves automatically close on an SI signal or a low SW
header pressure (72 psig). These valves are located in the Screenhouse basement.

SW Header Isolation Control Valves
SW Header 1A 1B

Control Switch ES-46528 ES-46832
Solenoid Valve SV-33040 SV-33041
Control Valve SW-3A/CV-31038 SW-3B/CV-3 1040
DSP Local/Remote ES-87120
DSP Control Open/Close ES-87 100

The header isolation control valves are actually cross-tie valves. Each valve is
controlled by a three position switch (CLOSE/AUTO/OPEN). The switches
spring return to AUTO. The switches are located on the Control Room
Mechanical Vertical Panel "A". A set of position indicating lights, red (OPEN)
and green (CLOSE), are provided with the control switch.

SW Header Isolation Valve SW-3A can also be operated from the Dedicated
Shutdown Panel (DSP). If the LOCAL/REMOTE switch is placed in LOCAL,
the Control Room switch and indicating lights are disabled. The local control
switch at the DSP is now operable and the associated lights indicate the position
of Valve SW-3A.

3.6.2 Aux Bldg SW Header Isolation Valves
One motor operated butterfly valve (SW-10A, B) is provided for each Aux Bldg
SW header. These two 16 inch valves provide for remote isolation if flooding
occurs or in the event of a failure in the Containment fan coil SW piping. Valve
SW-10A is powered from MCC 1-52A and Valve SW-10B from MCC 1-62A.
There is no auto closure provision. Valve SW-10A is located in DG Room A.
Valve SW-10B is located outside DG Room B.

In case of malfunction of one of these valves or loss of a 24 inch SW header, the
other Aux Bldg SW header supplies all Safety Class I systems necessary for safe
plant operation. Two manual gate valves (SW-I 1A and SW- 11B) are provided to
connect the Aux Bldg SW headers. These valves allow all Safety Class I
equipment to be supplied from one SW header if necessary.

Aux Bldg SW Header Isolation Valves
SW Header 1A 1B

Control Switch ES-46554 ES-46559
Butterfly Valve SW-10A SW-10B
Motor Operator MV-32011 MV-32012
DSP Local/Remote ES-87112
DSP Control Open/Close ES-87121
Motor Power Source MCC 1-52A MCC 1-62A
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The flow of SW to the Aux Bldg headers is manually controlled. This control is
implemented by isolation valves with control switches on the Control Room
Mechanical Vertical Panel "A". A set of position indicating lights, red (OPEN)
and green (CLOSE), are provided with control. switch. Control Switch ES-46559
for SW-I OB is a two position maintained switch (CLOSE/OPEN). The Train A
Header Supply Valve SW-IOA can be controlled from the DSP or Control Room.
DSP Control Switch ES-87122 has a LOCAL and REMOTE position. In the
LOCAL position the valve is controlled from the DSP. In the REMOTE position
the valve is controlled forn the Control Room. DSP Control Switch ES-87121 is
a two position maintained switch (CLOSE/OPEN). Control Room Switch
ES-46554 for Valve SW-10A is a 3 position spring return from left or right to
center switch (CLOSE/BLANK/OPEN).

3.6.3 Turbine Building SW Header Control Valves
One SW header supplies the Turb Bldg equipment. In order to supply this header
from either SW train, two 20 inch air operated butterfly valves (SW-4A and
SW-4B) are provided. Normal operation requires that only one valve be open at a
time. Automatic sequencing allows transfer of supply from one header to the
other. Upon SW header isolation, each Turb Bldg SW header control valve
remains as is. Operator action is required to close the open valve.

However, upon both "SI Sequence - Step 9" and "Low SW Header Pressure"
(82.5 psig) conditions, the open Turbine Bldg SW Header Control Valve will
automatically close, and both Valves SW-4A and SW-4B will be blocked from
manually re-opening, until the SW Header pressure is restored and the Turbine
Bldg Service Water Isolation signal is reset. Per DCR 3338
* Valve SW-4A is located next to Air Compressor A.
* Valve SW-4B is inside DG Room B.

[TURB BLDG SW SUPPLY ISOLATION VALVES
SW Header 1A 1B

Control Valve SW-4A SW-4B
Air Operator CV-31084 CV-31085
Solenoid Valve SV-33043 SV-33044
DSP LOCAL/REMOTE Switch ES-87120
DSP OPEN/CLOSE Switch ES-87119

Either SW Header 1A or 1B can supply water to the Turb Bldg Header. The
header supply valves are controlled by a single three position (ISOL/1A/IB)
maintained switch. The switch is located in the Control Room on Mechanical
Vertical Panel "A". A set of red (OPEN) and green (CLOSE) indicating lights is
provided for each valve with the control switch.

When the control switch is in the ISOLATE position, both control valves remain
in the closed position. When the switch is turned to the SW Header IA position,
the valve between SW Header 1 A and the Turb Bldg opens. If the valve between
SW Header 1B and the Turb Bldg is open, it automatically closes after the
Control Valve IA is fully open. In a similar manner, when the control switch is
turned to the SW Header 1B position, Valve SW-4B between SW Header 1B and
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the Turb Bldg Header opens. Valve SW-4A automatically closes after Valve
SW-4B is open.

Isolation Valves SW-4A and SW-4B. fail "as is" upon loss of electrical power.
The valves also fail "as is" upon loss of Instrument Air supply. Sufficient
compressed air is stored in a Class I air accumulator for each valve to permit
valve closure by Operator action.

3.6.4 Containment Fan Coil Units SW Return Valves (See Figures KNP-SW09 &
KNP-RBV3)
The Containment fan coil unit SW return valves control the flow of SW through
the fan coil coolers. These valves provide cooling during normal operation, and if
closed, they are automatically opened during abnormal conditions. Due to the
redundancy requirements imposed for abnormal conditions, the valve logic is
divided into two trains according to the SW header to which the va'lves are
connected. Each train logic contains three valves.

CONTAINMENT FAN COIL SW VALVES
Valves SW-903A SW-903B I SW-904B SW-903C SW-903D SW-904D

Valve Operator MV-32060 MV-32061 CV-31120 MV-32058 MV-32059 CV-31119
Solenoid None None SV-33036 None None SV-33035
Control Switch ES-46509 ES-46510 None ES-46511 ES-46512 None
SI Train A A None B. B None
Parallel Valve None SW-904B SW-903B None SW-904D SW-903D
Power Source MCC 1-52E 1-52E 1-------62E 1-62E
DSP Local/Remote ES-87124 ES-87109 .....
DSP Open/Close ES-87123 ES-87125 -----

Each motor operated valve (MOV) has a three position (CLOSE/AUTO/OPEN)
spring return to AUTO switch. The control switches are located adjacent to the
associated Containment fan coil motor control switches on Mechanical Vertical
Panel "A". Limit switch actuated valve position lights are provided directly above
each switch. The air operated valves are modulated from a control station which is
found in the same location.

The MOV's fail "as is " on loss of electrical supply. The air operated control
valves fail closed on loss of electrical and/or air supplies.

Under nonnal operating conditions, MOV's are used as a coarse Containment
temperature control. A closed loop analog control is used to provide position and
hence flow control for both of the normally CLOSED air operated control valves.
Each air operated control valve is also controlled by a three way solenoid valve.
This solenoid valve maintains the control valve in a closed position if either of the
following conditions exists:
" The MOV in parallel with the control valve is not fully closed.
, The associated Containment fan coil cooler fan motor is not running.

During abnormal conditions, a SI sequence signal is used to automatically drive
all MOV's fully open. The air operated valve in parallel with the MOV closes
automatically when the MOV leaves the fully closed position.
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The Containment Fan Coil SW Return Valves (SW-903A and SW-903B) can also
be operated from the DSP, similar to Valves SW-3A, SW-4A and SW-1OA. When
the associated LOCAL/REMOTE switch is in the LOCAL position, the
indication and valve control is switched to the DSP.

3.6.5 SW to Component Cooling (CC) Heat Exchangers 1A and 1B
(See Figures KNP-SW03 and KNP-SW06)
The control of SW flow to each CC Water Heat Exchanger is similar. The
following description is applicable to both heat exchangers. The numbers in the
text are specifically for Heat Exchanger IA, but refer to the Table for valve and
switch numbers for CC Heat Exchanger lB.

CC HEAT EXCHANGER SW COMPONENTS
Valve 1A • 1B

SW to CC HX Control Valve J SW-1306A SW-1306B
Air Operator CV-31406 . CV-31047

CC Water Temp Element TE-13057 TE-13058
SW to CC HX Controller TC-26309 TC-26310

Valve 1A 1B
SW to CC HX Motor Valve . . SW-1300A [SW-1300B

Motor Operator MV-32009 . MV-32010
Motor Control Switch ES-46553 ES-46552
Motor Valve Power Source MCC 1-52B MCC 1-62E

SW flow to CC Heat Exchanger 1A is normally controlled by an air operated
control valve (SW-1306A/CV-31046). This fail open valve is controlled by a
temperature controller (TC-26309). When the temperature of CC water leaving
the heat exchanger increases above the setpoint (90-1000 F), Valve SW-1306A
opens. When the temperature decreases below the setpoint, Valve SW-1306A
closes. This valve also is provided with valve position indicating lights in the
Control Room.

During abnormal operation, Valve SW-1300A/MV-32009 is opened to allow
more SW flow through CC Heat Exchanger 1A. The abnormal operation is during
periods of high heat load such as RHR or Containment Sump Recirc operation.
SW-1300A may be throttled OPEN during periods of high heat load to allow
SW-1306A to control temperature of the Component Cooling water system within
its control band.

SW-1300A is operated from the Control Room by Control Switch ES-46553. This
switch is a two position (CLOSE/OPEN) spring return to CENTER switch. The
valve has red (OPEN) and green (CLOSE) indicating lights located with the
control switch.

In the event of an SI at sequence step 0 the SW-1306A/B will go to full OPEN.
After SI is reset and automatic control of CC water temperature is desired the
SW-1306A/B valves must be reset locally using the local push button.



KPS System Description System No. 02 Rev. 4

Title Service Water System (SW) Date UL;1 0 4 Z001 Page 21 of 29

3.6.6 SW Emergency Makeup to CC Surge Tank
A 2 inch MOV (SW-1400/MV-32083), is provided for emergency makeup to the
CC Surge Tank if the normal makeup from demineralized water fails. The valve is
powered from MCC-52B. Valve SW-1400 is operated from the Control Room on
Mechanical Console "C". Control Switch ES-43640 is a three position
(CLOSE/BLANK/OPEN) switch. The switch spring returns to the center
(BLANK) position. Red (OPEN) and green (CLOSE) indicating lights are
located with the control switch.

3.6.7 SW to Auxiliary Feedwater (AFW) Pumps (See Figure KNP-SW03)
Three, 3 inch MOV's (SW-601A, SW-601B and SW-502), one suction valve for
each AFW pump, are provided as an emergency source of water if the Condensate
Storage Tanks become unavailable as a supply.

F SW EMERGENCY SUPPLY TO AFW PUMPS .
Component AFW IA AFW 1B Turb Driven AFW

Emerg. Supply Valve SW-601A SW-602A SW-502
Motor Operator MV-32029 MV-32030 MV-32031
Control Switch ES-46061 ES-46062 ES-46065
MV Power Source MCC 1-52C MCC 1-62C CAB BRA-104

All three SW to AFW Pump valves are manually controlled from the Control
Room. Each valve has a control switch in the Control Room on Mechanical
Console "A". The switches are two position (CLOSE/OPEN) maintained
switches.

Valve limit switches provide inputs for valve position indicating lights red
(OPEN) and green (CLOSE) which are located with the associated control
switches. The MOV's are equipped with a mechanical override for manual
emergency operation.

3.6.8 SW to Spent Fuel Pool (SFP) Emergency Makeup (See Figure KNP-SW03)

One manually operated valve (SW-1497) is provided as emergency makeup to the
SFP if normal Reactor Makeup Water is insufficient or is not available.

3.6.9 Spent Fuel Pool Heat Exchanger SW Valves

Service Water flow through the SFP Heat Exchanger is modulated to maintain a
controlled temperature in the SFP. SW flow for this purpose is provided from
Aux. Bldg. SW Header 1A. The temperature control is performed by a local
temperature controller. The pneumatic controller has a temperature sensing bulb
located in the SFP coolant outlet of the heat exchanger. This temperature
controller modulates the SFP Heat Exchanger Outlet Valve (SW- 1601 /CV-31086)
to maintain a constant temperature. The control valve fails open on loss of air
supply.
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3.6.10 Diesel Generator Heat Exchanger SW Valves
The flow of SW to the DG heat exchangers is controlled by the DG Heat
Exchangers SW or control valves. A control valve is provided for each DG. The
control valves are 4 inch ball valves.

DG HEAT EXCHANGER SW VALVES
DG Heat Exchanger 1A I1B

HX Outlet Valve SW-301A SW-301B

Air Operator CV-31088 CV-31089
Solenoid Valve SV-33033 SV-33034

The control valves remain in a closed position until the associated DG is started.
When the DG is started, the associated control valve goes to the fully open
position. When the DG stops, the heat exchanger outlet valve closes. The valve
fails open on loss of solenoid power or loss of DG startup air.

3.6.11 Blowdown Tank Spray SW Control Valve (See Figure KNP-SW02)
SW flow is used to maintain a controlled temperature in the Steam Generator
Blowdown Tank or drain line. This control is implemented by modulation of the
Blowdown Cooling Water (SW) Spray Control Valve SW-2303/CV-31053. This
SW spray valve is an air operated, 1 inch valve. A local pneumatic controller is
used to sense the temperature in the Blowdown Tank drain line. The output of the
temperature controller (TC-26312), is used to modulate the cooling water spray
Valve SS-2303. This valve fails open on loss of air supply.

3.6.12 Generator Hydrogen Cooler SW Valves
SW is used to cool and control the temperature of the hydrogen which is used as
the generator coolant. A closed loop analog control is provided for this purpose.
Controller CS-43001 is located on Mechanical Console "A". To implement the
control loop, the hydrogen temperature is measured and compared to the selected
setpoint (approximately 29' C) in the analog controller. The output pneumatic
signal is used to adjust the position of Valve SW-2602/CV-31068. By adjusting
Valve SW-2602, the hydrogen cooling rate is controlled. This valve fails open on
loss of electrical power or loss of air supply.

3.7 Indications - Control Room

Mechanical Vertical Panel "A"
Indication Range Normal Indicator

SW Header IA Pressure 0-150 psig 90-100 psig PI-41503
SW Header lB Pressure 0-150 psig 90-100 psig PI-41506
SW Punmp IA1 Amps 0-75 amps 30-35 amps 4455701
SW Pump IA2 Amps 0-75 amps 30-35 amps 4455702
SW Pump 11B Amps 0-75 amps 30-35 amps 4455801
SW Pump 1B2 Amps 0-75 amps 30-35 amps 4455802

SI Active Status Panel 44910
Each SW Pump breaker= CLOSED (pump running).
SW Header Isolation Valves SW-3A and SW-3B= CLOSED.
SW-1306A= OPEN, SW-1306B= OPEN, and CC-6A, CC-6B= OPEN.
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3.8

Note:

3.9

3.10

SI Active Status Panel 44909
Aux Bldg & Reactor SW Supply Valves SW-IOA and SW-1OB not fully OPEN

Indications - Local

Indication Range Indicator
SW Strainer IAl DP 0-30 psid DPI-i 1021
SW Strainer I1A2 DP 0-30 psid DPI-1 1022
SW Strainer 11B 1 DP 0-30 psid DPI-1 1085
SW Strainer 11B2 DP 0-30 psid DPI-11086
SW Header IA Pressure 0-200 psig PI-11331
SW Header lB Pressure 0-200 psig PI-11332
SW Header IA Temperature 20-2200 F TI-12008
SW Header 113 Temperature 20-2200 F TI-12009
SW Pump 1A1 Brg Lube Pressure 0-30 psig PI-11355
SW Pump IA2 Brg Lube Pressure 0-30 psig PI-11356
SW Pump 1B1 Brg Lube Pressure 0-30 psig PI-1 1357
SW Pump 1132 Brg Lube Pressure 0-30 psig PI-1 1358
SW Pump 1A1 PEW Brg Lube Water DP 0-60 psid DPI- 11155J
SW Pump 1A2 PEW Brg Lube Water DP 0-60 psid DPI- 1115 6J
SW Pump IBI PEW Brg Lube Water DP 0-60 psid DPI-I 157J
SW Pump 11B2 PEW Brg Lube Water DP 0-60 psid DPI-1 I1158J
SW Pressure to SFP Heat Exch 0-200 psig PI-1 1154
SW Pressure to CC Heat Exch .0-200 psig PI-11155

Other specific local instrumentation is for particular equipment that is discussed in the
System Description applicable to that equipment.

Indications - DSP

Indication Range Indicator
SW Header IA Pressure 20-50 sig P-21005P

Controls - Control Room

Mechanical Vertical Panel "A"l
Switch Name Switch #..I Switch Function

SW Pump Preferred Selector switch ES-46523 Two positions maintained 1A or IB.
SW Pump 1A1 control switch ES-46524
SW Pump 1A2 control switch ES46525 PULLOUT/STOP AUTO START

...... PSpring return to AUTO from
SW Pump 1B1 control switch ES-46526 START or STOP
SW Pump 1 B2 control switch ES-46527
SW Header 1A Isolation Valve ES46528
SW-3A CLOSE/AUTO/OPEN
SW Header lB Isolation Valve ES-46932 Spring return to AUTO
SW-3B ES-46832
Turb Bldg SW Supply & Isolation ES-465 16 ISOL/1A/1B
Valves SW-4A and SW-4B Three positions maintained
Aux Bldg SW Header A Isolation ES-46554 CLOSE/BLANK/OPEN,
Valve SW-10A Spring return to center (BLANK)
Aux Bldg SW Header B Isolation ES-46559 CLOSE/OPEN
Valve SW- IOB Two positions maintained
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Mechanical Vertical Panel "A" (Continued)
Switch Name Switch'# Switch Function

Containment Fan Coil SW Return ES-46509
Valve SW-903A
Containment Fan Coil SW Return ES-465 10
Valve SW-903B CLOSE/AUTO/OPEN
Containment Fan Coil SW Return ES-46511 Spring return to AUTO
Valve SW-903C
Containment Fan Coil SW Return ES-46512
Valve SW-903D
CC Heat Exchanger IA Supply ES-46553
Valve SW- 1300A CLOSE/OPEN
CC Heat Exchanger lB SW Supply ES46522 Spring return to CENTER
Valve SW-1300B
Turbine Bldg SW ESF Isolation ES-40050 RESET
Reset Per DCR 3338 Pushbutton

Mechanical Control Console "A"l
Switch Name Device Switch Position
Generator Hydrogen Coolers SW Hand Station Controlled by Control Station
outlet Control Valve SW-2602 CS-43001 (No switch)
SW Emergency Supply to AFW ES-46061 CLOSE/OPEN
Pump I A, SW-601A ..... Two position maintained
SW Emergency Supply to AFW ES-46062 CLOSE/OPEN
Pump 1B, SW-601B Two position maintained
SW Emergency Supply to Turb ES-46065 CLOSE/OPEN
Driven AFW Pump, SW-502 Two position maintained

Mechanical Control Console "C"
Switch Name Switch # ! Switch Function

Emergency Makeup to CC Surge ES-46340 CLOSE/BLANK/OPEN,Tank,4W6340 Spring return to center (BLANK
T n ,SW -1400 .... ...__ __ _ _ __ _ __ _ __ _ _

All Control Room switches have red (OPEN) and green (CLOSE) position or pump
ON/OFF indication lights with the associated control switches.

Controls - Local

Switch Name Switch-# Switch Function
SW Strainer IA1 ES-19478
SW Strainer 1 A2 ES-19479 HAND/AUTO
SW Strainer IB1 ES-19480 Two position
SW Strainer 1B2 ES-19481

SW Strainer 1A A Backwash ES- 19410 CLOSE/OPEN Switch
Valve SW-30A1 ES-19411 HAND/OFF/AUTO

Three position

SW Strainer 1A2 Backwash ES-1 9412 CLOSE/OPEN switch
Valve SW-30A2 ES-19413 HAND/OFF/AUTO

..... __ _ _ Three position

3.11



KPS System Description System No. 02 IRev. 4

Title Service Water System (SW) Date OCT 04 2pw Page 25 of 29

Controls - Local (Continued)
Switch Name Switch # Switch Function

SW Strainer 1B31 Backwash ES-19414 CLOSE/OPEN switch
Valve SW-30B I ES- 19415 HAND/OFF/AUTOThree position

SW Strainer 1B2 Backwash ES- 19416 CLOSE/OPEN switch
Valve SW-30B2 ES-19417 HAND/OFF/AUTOThree position
Traveling Water Screens IA 1ES 19419 Maintenance ON/OFF switch
Test ON Pushbutton PB-19421 ES- 19418 "HAND/OFF/AUTOT N b P- Three Maintained positions

Traveling Water Screens 1A2 ES 19420 Maintenance ON/OFF switch

Test ON Pushbutton PB-19422 ES-194118 HAND/OFF/AUTO.............. Three M~aintained position

Traveling Water Screens 1 B 1 ES 19476 Maintenance ON/OFF switch
Test ON Pushbutton PB- 19423 ES-19475ý HAND/OFF/AUTOTsO Psuo.. Three Maintained positions

Traveling Water Screens 1 B2 ES 19477 Maintenance ON/OFF switch
Test ON Pushbutton PB- 19424 ES-19475 HAND/OFF/AUTO

Three Maintained positions
Spent Fuel Pool Heat Exchanger Controlled by Local Temperature
SW Control Valve SW-1601 Controller TC-2631 1(1000 F)
Blowdown Tank Spray SW Controlled by Local Temperature
Control Valve SW-2303 Controller TC-26306

No Controlled by Solenoid Valve
DG A Heat Exchanger SW Outlet Switches SV-33033 and DG Startup Air,
Control Valve SW-301A OPEN when DG run

DG B Heat Exchanger SW Outlet Controlled by Solenoid Valve

Control Valve SW-301B SV-33034 and DG Startup Air,
Control __ValveSW-301BOPEN when DG run

Control - Dedicated Shutdown Panel (DSP)

Switch Name Switch # Switch Function
ES-87151 LOCAL/REMOTE Switch

SW Pump I Al I STOP/BLANK/START
ES-87172 Spring return to BLANK

DSP Control Switch
ES-87147 LOCAL REMOTE Switch

. STOP/BLANK/STARTSW Pump 1A2 ES-87149 Spring return to BLANK
DSP Control Switch

SW Header IA Isolation ES-87120 LOCAL/REMOTE Switch
Valve SW-3A ES-87190 OPEN/CLOSETwo Position, DSP Control Switch

Turb. Bldg. SW Supply & :ES-87120 .. LOCAL/REMOTE Switch
Isolation Valve SW-4A ES-871 19 OPEN/CLOSE
_soatinVveW-AE-87_9_......Two Position, DSP Control Switch

Aux. Bldg. & Reactor Bldg. SW ES-87122 LOCAL/REMOTE Switch
Supply Valve SW- IOA ES-87121 OPEN/CLOSE

Two Position, DSP Control Switch

3.12
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Control - Dedicated Shutdown Panel (DSP) (Continued)
Switch Name Switch# " Switch Function

Containment Fan Coil SW Return ES-87124 LOCAL/REMOTE Switch

Valve SW-903A ES-87123 OPEN/CLOSE
Two Position, DSP Control Switch

Containment Fan Coil SW Return ES-87109 LOCAL/REMOTE Switch

Valve SW-903B ES-87125 OPEN/CLOSE
Two Position, DSP Control Switch

All DSP control switches have red (OPEN) and green (CLOSE) position or pump
ON/OFF indication lights with the associated control switches.

3.13 Interlocks

Automatic start of the SW pumps on low SW header pressure of 78, 82 and 86 psig, is
contingent on the pumps having adequate seal water flow (greater than 0.25 gpm). The
Operator may override this interlock by holding the pump control switch to the ON
position for five (5) seconds

3.14 Alarms - Control Room
Note: See Alarm Response Sheets in Control Room for "setpoint" specifics.

3.15
Note:

Annun. No [ Window Label
47051P SW HEADER PRESSSURE LOW
47052P TURBINE BLDG SW HEADER ABNORMAL
47053P SW PUMP BRG SEAL WTR FLOW LOW
47054P SW STRAINER DIFF PRESS HIGH
47054Q TRAVELING WTR SCREEN DP HIGH
470921 BUS 5 FEEDER BKR TRIP
47092L BUS 6 FEEDER BKR TRIP
470931 BUS 5 FEEDER BKR OVERLOAD
47093L BUS 6 FEEDER BKR OVERLOAD
47051Q TURBINE BLDG SERVICE WATER ISOLATION
47052Q TURBINE BLDG SW ISOLATION ALERT

Sequence of Events Recorder (SER)
See Alarm Response Sheets in Control Room for "setpoint" specifics.

SER No. SER Printout
086 TRAVELING WATER SCREENS A DP HIGH
087 TRAVELING WATER SCREENS B DP HIGH
088 CNTMT FAN COIL UNIT A HIGH SW LEAKAGE
089 CNTMT FAN COIL UNIT B HIGH SW LEAKAGE
090 CNTMT FAN COIL UNIT C HIGH SW LEAKAGE
091 CNTMT FAN COIL UNIT D HIGH SW LEAKAGE
092 TURB BLDG SW HDR CONTROL VALVES CLOSED
093 SW HEADER A, LESS THAN 82 PSIG
095 SW PUMP Al BRG SEAL WTR FLOW LOW
096 SW PUMP A21BRG SEAL WTR FLOW LOW
097 SW PUMP BI BRG SEAL WTR FLOW LOW
098 SW PUMP B2 BRG SEAL WTR FLOW LOW
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Sequence of Events Recorder (SER) (Continued)
SER No. [ SER Printout

099 CW PUMPS TWIN STRAINER DP HIGH
100 SW, STRAINER Al DIFFERENTIAL PRESS HIGH
101 SW, STRAINER A2 DIFFERENTIAL PRESS HIGH
102 SW STRAINER B l DIFFERENTIAL PRESS HIGH
103 SW STRAINER B2 DIFFERENTIAL PRESS HIGH
122 SW HDR B LESS THAN 78 PSIG
123 TURB BLDG SW HDR LESS THAN 60 PSIG
124 SW HDR A LESS THAN 72 PSIG
125 SW HDR B LESS THAN 72 PSIG
240 TURB BLDG SW HDR A AIR ACMTR PR LOW
241 TURB BLDG SW HDR B AIR ACMTR PR LOW
283 SW PUMP Al CONTROL ROOM SWITCH IN PULLOUT
284 SW PUMP A2 CONTROL ROOM SWITCH IN PULLOUT
293 SW PUMP B I CONTROL ROOM SWITCH IN PULLOUT
294 SW PUMP B2 CONTROL ROOM SWITCH IN PULLOUT
687 SW PUMP Al BKR 1-506 OVERCURRENT TRIP
688 SW PUMP A2 BKR 1-507 OVERCURRENT TRIP
689 SW PUMP BI BKR 1-608 OVERCURRENT TRIP
690 SW PUMP B2 BKR 1-609 OVERCURRENT TRIP
691 SW PUMP Al BKR 1-506 OPEN
692 SW PUMP A2 BKR I-507 OPEN:
693 SW PUMP BI BKR 1-608 OPEN
694 SW PUMP B2 BKR 1-609 OPEN
839 TURB. BLDG. SWI-A SEAL-IN ACTUATIONPer DCR 3338
840 TURB. BLDG. SWI-B SEAL-IN ACTUATIONPer DCR 3338
841 SERVICE WATER HEADER A PRESSURE LOW (SWI)
842 SERVICE WATER HEADER B PRESSURE LOW (SWI)

3.16 System Interrelationships
SW System supplies - an emergency source of water to the AFW pumps for controlling
Steam Generator water level.

SW System supplies - general cooling water for numerous loads in the following areas:
" Screenhouse and DG Rooms
" Turb Bldg., Aux Bldg.
" Admin Bldg
" Containment Bldg.

SW System supplies - "backup" cooling water to:
* Station and Instrument Air Compressors,
" Various pump seals
* Fire Protection Jockey Pump.
The normal supply to these components is Plant Equipment Water.

Instrument Air System - The Instrument Air System provides the motive force for air
operated valves and pneumatic control features.
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SI or low SW header pressure - During an SI or low SW header pressure condition, SW
headers A and B are automatically isolated by closing the separation valves (SW-3A and
SW-3B). At the same time, all four SW pumps and rotating strainers start.

SI & Low Header Pressure - During an SI (only) sequence (Step 9) and Low SW
Header Pressure (82.5 psig) condition, the open Turb. Bldg. SW Header Control Valves
SW-4A or SW-4B will automatically close, and both Valves SW-4A and SW-4B are
blocked from re-opening until SW header pressure is restored and the Turb. Bldg. SW
Isolation signal is reset. Per DCR 3338

CW System - SW returns are directed to the CW System discharge.

AFW Pumps - Should the supply of water from the Condensate Storage Tanks fail for
any reason, the AFW pumps receive water from the SW header when normally closed
motor operated valves (MOVs) are opened from the Control Room.

4.0 Precautions and Limitations

Irradiated Fuel on Site - The SW System shall be in operation whenever irradiated fuel is on
plant site.

SW pump OOS - When one SW pump is taken out of service, its respective train shall be
considered inoperable and TS 3.3.e.2 applied. No other components serviced by the affected
train of SW need to be declared inoperable, however, all opposite train components shall be
maintained operable.

R-16 or R-20 OOS - If Radiation Detector R-16 or R-20 is out of service, effluent releases via
these pathways may continue provided that grab samples are collected and analyzed for gross
radioactivity at least once every 12 hours per Offsite Dose Calculation Manual (ODCM) Table
3.1.

Fire Protection - Service Water provides the required fire protection for various ventilation
system charcoal filters and fire hose stations. Refer to the Fire Plan prior to removing the SW
System from service.

Minimum Flow Rates - Ensure that each SW pump is operated at flow rates of greater than
1800 gpm.

5.0 References

1.0 USAR 9.6.2 TS 3.3.C. 1 A-SW-02 N-SW-02
Summary T.S. 3.3.e EPIP's E-SW-02 N-SW-02-CL

2.0Fuco USAR 9.6.2Function

3.0 USAR 9.6.2, USAR 9.6.9 OPERM-202, M-547, M-588, M-606
Design T.S. 3.3.e, ODCM Table 3.1, E-160 through E-1633, 3-3174

Description
For DCR's associated with System 02, see:

StartkApps\Modifications\Modiflcations Database\DCR Search\Sys 02s



KPS System Description System No. 02 Rev. 4

Title Service Water System (SW) Date OCT 04 2007 Page 29 of 29

4.0 1Pc i TS 3.3.e, N-SW-02
&Pr tautions TS 3.3.e.2 ODCM Table 3.1.& Limitiations

5.0 TS 3.3, TS 3.3.e, and Table 7.1References
6.0

6.0 See a controlled copy of KPS proceduresProcedures

7.0 i See attached FiguresAppendices I

5.2 Technical Specifications (TS)
Note: Refer to a controlled copy of the Technical Specification for specifics.

TS 3.3 The SW System is part of the Engineered Safety Features and Auxiliary
Systems. This TS Section defines those limiting conditions for operation.

TS 3.3.e The Reactor shall not be made critical unless identified SW system
conditions are satisfied.

TS Table Deleted, See ODCM Table 3.1, entitled:
7.1 "RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION"

6.0 Procedures
See a controled copy of KPS procedures

7.0 Appendices

7.1 Attached Figures

Figure No. Title KNP DWG's
KNP-SWO1 Service Water I OperM-202-1
KNP-SW02 Service Water 2 OperM-202-3
KNP-SW03 Service Water 3 OperM-202-2
KNP-SW04 SW Logic - SW Pump Control / SW Pump lA1 E-1630
KNP-SW05 SW Logic- Traveling Water Screenss 1AI & 1A2 E-1631
KNP-SW06 Major Valves Control Logic E-1630, 1632, 1633
KNP-SW07 Strainer Backwash Control Logic E-1631, 1632, 1633
KNP-SW08 CRDM Shroud Cooling Valve Logic E-3 174
KNP-SW09 Containment Fan Coil Service Water Valves E-1632

Note: The "Figures" (drawings) previously associated with the System Descriptions are not
being revised and updated at this time. Instead (obsolete) copies of these Figures have
been watermarked HISTORICAL and temporarily attached. These Figures will be
revised and replaced when resources become available.

A



REVISION TRACKING AND PROCESSING RECORD
FORS SYSTEM DESCRIPTIONS

Initiated By: Gerald. i Zwarich Date: 8/8/07 Dept:; S&L. Ext.:. 8317

System No: 02 System Title; :

.Current Revision No. 03 New Revision No.:

ervice WaterSystem (SW)

bECITO OF CH*NE -'REASO FO CA~

I.

Sub-Section:3.2.1 - Added statementthat
Cuno duplex filters are added to the normal
bearing: water; supply going to the SW .Pump
bearings

These are added by DCR :3695

Sub-ýSecfion 3.8, Table of Local, Indications-
Added the Differential .Pressure Indicators These areaddedby DCR3695
for eachof the SW :Pump norma: bearing
water supply Cuno filters.

:The dark descriptions :ini the:.h~eading made it
:Changed template°format to make it more: difficult to scanreadable:documents.. These
readable for scanning purposes changes:will be madelto all:the system descriptions

_ as they come, through revision,

4:. :Charged KNPPto KPS Newtitle for station res.ultingg from Dom)nion
purchase of plant-

51.

.6.

7.

Review and.Apj)roval Requirc•dSignatures:

Print Sign Date

Technical Review: 4,4~U-rVp-~-L /%Y

SOperations Rkeview J9~,, ~/ /)

Engineering:NManager Approval, 0[.A" . . ..

Form-NAD-05.07-1 R6ev G Date: APR 12:2007
INFORMATION USE

Page 7 of 7



Kewaunee Power Station
Potable Water Usage Documentation

End of Month Reading

Month
Well
1A

Well
1B

Monthly Usage
Well 1A

Monthly Usage
Well 1B

Reading
Date

Average Average Average
usage usage usage

Total Usage (gals) I # of days per day per hr per min
Aug-07 82,724,530 236,372 N/A N/A 8/30/07 0:00
Sep-07 84,833,995 1 236,656 2,109,465 284 9/28/07 0:00 2,109,749 29.0 72,750 3031 50.5

33.0 72,988 3041 50.7
30.0 71.309 2971 49.5

Oct-07
Nov-07
Dec-07
Jan-08
Feb-08
Mar-08
Apr-08
May-08
Jun-08
Jun-08
Jul-08

Aug-08
Sep-08
Oct-08
Nov-08
Dec-08
Jan-09
Feb-09

87.225.258 253.995 2.391 .263 17.339 10/31/07 0:00 2.40R8.02
87225258 253995 17339 10/31/07 0:00 240860289,364.537 253.995 2,139,279 0 11/30/07 0:00 2J139.279
91,222,924 254,430 1,858,387 435 12/31/07 14:30 1,858,822 31.6 58,816 2451 40.8
93,470,721 254,430 2,247,797 0 1/31/08 14:00 2,247,797 31.0 72,558 3023 50.4
95,664,340 254,430 2,193,619 0 2/29/08 13:30 2,193,619 29.0 75,696 3154 52.6

114,874 -95,664,340 -139,556 -95,803,896 -39507.6 2,425 101 1.7
114,874 0 0 0 0.0 #DIV/0! #DIV/O! #DIV/0!

95,981,950 114,874 5/29/08 14:20
95,981,950 114,874 0 0 6/4/08 9:30 0 5.8 0 0 0.0
95,981,950 114,874 0 0 6/27/08 9:30 0 23.0 0 0 0.0
95,981,951 114,873 1 -1 8/5/08 11:30 0 39.1 0 0 0.0
95,981,951 114,873 0 0 8/26/08 12:30 0 21.0 0 0 0.0
96,018,928 605,695 36,977 490,822 9/30/08 11:45 527,799 35.0 15,093 629 10.5
96,048,916 605,695 29,988 0 10/31/08 11:00 29,988 31.0 968 40 0.7
96,048,918 605,695 2 0 11/26/08 11:00 2 26.0 0 0 0.0
96,121,917 666,110 72,999 60,415 12/31/08 10:30 133,414 35.0 3,814 159 2.6
96,121,917 666,725 1 0 615 1/30/09 11:00 615 30.0 20 1 0.0
96,121,928 666,725 11 0 2/27/09 0:30 11 27.6 0 0 0.0

New totalizers installed on both pumps in March 2009. "A" totalizer installed on 3/2/09 and "B" installed 3/3/09.

Mar-09 60,484 23 60,484 23 3/3/09 14:20 Startup documentation.
Mar-09 1,688,654 23 1,628,170 0 3/31/09 15:15 1,628,170 28.0 58,070 2420 40.3
Apr-09 2,313,528 1,135,989 624,874 1,135,966 4/30/09 14:15 1,760,840 30.0 58,776 2449 40.8
May-09
Jun-09
Jul-09

Aug-09
Sep-09
Oct-09
Nov-09
Dec-09
Jan-10
Feb-10

NOTES
From Aug-07 to Jun-08, well 1 B was not being used due to leakage.
The readings for March and April of 2008 were not readable due to fogging of the meter glass.
On June 4, 2008, the wells were repaired and both are being used for plant potable water.
Both well meters have failed after their last repair on June 4, 2008.
New totalizers installed on both pumps in March 2009. "A" totalizer installed on 3/2/09 and "B" installed 3/3/09.



Dominion

January 11, 2008

Memorandum

To:
Company:
Department:
Location:

From:
Company:
Department:
Location:

Richard Gallagher
Dominion
Nuclear Proj ects-Kewaunee License Renewal
Millstone Power Station

Thomas Hooker
Dominion
Nuclear Projects
Kewaunee Power Station

Groundwater Usage at KPS

At your request, I have taken Deep Well Pump Readings on five occasions between October, 2006 and
September 2007. The purpose of these readings has been to derive average groundwater usage, for use in
the Kewaunee License Renewal Environmental Report. It is my understanding that these readings are
being used as an independent backup to monthly totalizer readings to verify usage.

To perform these calculations, I derived pump rates using manufacturer flow curves, referenced against
measured pump pressure. During each sampling event, I determined the amount of time the pump was
actually on, based on Control Room instrumentation, average pump pressure based on local discharge
pressure gauges, and calculated gallon per minute (gpm) usage, based on total elapsed time. During these
five sampling periods, average flow ranged from 25.4 gpm to 60.8 gpm, as shown in the table below.

Date Total Flow (Gallons) Total Elapsed Time Average Usage
(Minutes) (Gallons/Minute)

10/03/06 1669.2 65.58 25.4

11/06/06 2062.3 61 33.8

1/18/07 3154.8 66 47.8

2/08/07 3146 59.5 52.8

2/09/07 3133 60.75 52

9/19/07 3998 65.75 60.8
9/19/07 3998 65.75 60.8



: DNR Drinking Water System: High Capacity Wells Page 1 of 2

Search Site...

Advanced Search

~S~arch~

Home About A-Z Index Contact

DNR Drinking Water System: High Capacity Wells ffEqýý
DNR WI DrillerDNR Owner Well Operator Approved Date

Approval Unique County Basin Owner Operator License
Number Well No Region Csone Name Phone (mm/dd/yyyy) No

50802 BE601 Northeast Kewaunee Twin- DOMINION 920- DOMINION SOUTH 920-388- 01/26/1968 358
Region Kewaunee ENERTY 388- ENERTY WELL- 2560

River KEWAUNEE, 2560 KEWAUNEE, 1B

INC INC

50803 BE602 Northeast Kewaunee Twin- DOMINION 920- DOMINION NORTH 920-388- 01/26/1968 358
Region Kewaunee ENERTY 388- ENERTY WELL - 2560

River KEWAUNEE, 2560 KEWAUNEE, 1A
INC INC

Records 1 to 2 of 2

Last Revised: 11/29/2007 if
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DNR Drinkýii -ater System: High Capacity Wells

Search Site...

Advanced Search

Page I of 2

Home About A-Z Index Contact

DNR Drinking Water System: High Capacity Wells

Enter query criteria for DNR Drinking Water System: High Capacity Wells

DNR Approval Number:

WI Unique Well No:

DNR Region:

County:

Water Basin:

...........

A shland ,=:!

Barron
Bayfield
Brown
Buffalo •Li ii

.. ... ... ..... I I

011 - Rock River (upper)
012 - Rock River (lower)
020 - Fox River

W.G. & N.H. Log #:

Owner:

Owner City:

Operator:

Operator City:

Township:

Range:

Dominion

I1
.2

3

2

N

Range direction:

Section:

Quarter Section:

2 {ii

Northeast 1
Southeast
Southwest

Classification:



__ :_DNR Drinking Water System: High Capa-city W_1!5E__ -Pa-g-E24&Lý2=

W . - I.f l I
Industrial
Irrigation
Miscellaneous

~1I

Status:

Chief Aquifer:

Approved Date:

Completed Date:

Normal pumpage:

Pump Capacity:

Well Depth:

Drilling Method:

Yield Test Pump Rate:

Static Water Level:

Pumping Water Level:

Specific Capacity:

Sand and/or Gravel
Limestone or Dolomite
GraniteG r a ..'e ........................................... ! !....... ........... ..iiii .i i i _ • t

CAL to
.. .. ................................. C !, t

CAL It

gpd

CAL mm/dd/yyyy

.CA.L.. mm/dd/yyyy

to,

- to I --

gpm

feet

Cable Tool
Rotary Hammer and Air.... ..................... 1 o ! .......... ...................... -g p

to gpm

jto feet
.to ............. .............. fe e t

...to gpf........ ...... f
.. .... .............1.11 ............ t o .............................................. I g p m / f o o t

~Glear

Last Revised: 11/29/2007

The Official Internet site for the Wisconsin Department of Natural Resources
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DNR Drinking Water System: High Capacity Wells Page 1 of 3

.Search Site...

Advanced Search

Home About A-Z Index Contact

DNR Drinking Water System: High Capacity Wells ý(Z R"eports

DNR Approval Number:

DNR Region:

Water Basin:

Operator's Well ID:

W.G. & N.H. Log #:

Owner:

Owner City:

Owner Phone:

Operator Address:

Operator State:

Operator Phone:

Well address:

County Approval No:

Township:

Section:

Quarter-Quarter:

Classification:

Chief Aquifer:

Completed Date:

Driller License No:

50802

Northeast

080 - Twin-Kewaunee River

001

WI Unique Well No:

County:

DNR Facility ID:

Owner's Well Id:

Grid address:

DOMINION ENERTY KEWAUNEE, INC Owner Address:

KWAUNEE Owner State:

920-388-2560 Operator:

N490 STH 42 Operator City:

WI Well Name:

920-388-2560 Well Town:

Well Mailing City:

0002 File Ref. #:

22 N Range:

25 Quarter Section:

Southwest Government Lot No:

Industrial Status:

Limestone or Dolomite Approved Date:

03/27/1968 mm/dd/vvwv Driller:

BE601

Kewaunee

001

N490 STH 42

WI

DOMINION ENERTY KEWAUNEE, INC

KWAUNEE

SOUTH WELL-1B

CARLTON

31-3-0002

24 E

Southwest

APPROVED existing well

01/26/1968 mm/dd/yyyy

REYNEN JOSEPH

65000 gpd358 Normal pumpage:



: DNR Drinking Water System: High Capacity Wells Page 2 of 3

Maximum Pumpage: 180000 gpd

Gravel Pack:

Depth to Rock: 80 feet

Multiple Aquifers: N

Enlarged Drillhole Depth: 95 feet

Lower Drillhole Diameter: 10 inches

More than 2 drillholes: N

Primary Casing Depth: 81 feet

Liner Casing Length: 95 feet

Screen Diameter: inches

Screen Type:

Sealing Material Depth: 95 feet

Yield Test Pump Rate: 204 gpm

Pumping Water Level: 290 feet

Pump Capacity: gpm

Well Depth: 310 feet

Type of Rock:

Drilling Method:

Enlarged Drillhole Diameter: 16 inches

Lower Drillhole Length: 155 feet

Primary Casing Diameter: 16 inches

Liner Casing Diameter: 10 inches

Liner Casing Depth: feet

Screen Length: feet

Sealing Material Type: Cement Grout

Yield Test Time: 12 Hours

Static Water Level: 34 feet

Specific Capacity: .8 gpm/foot

Geologic Formations
No Records returned

Annual Well Pumpage (gallons)

IPumpage Year] eb Mar APr May Jun l Aug Oct Nov Dad
1989 13,313,2331 68,366 138,2831572,9051184,7751 83,025 13671161,52411147,231 55,64411125,45011122,125

1985 109,076125,384 46,73013011 88,19 1• ,1 °165,171 9468 18,4361 83,971 57,331

[18 1[II~ 87,91 0 88,237 , 1 1,09494,254125,696 E,024 194,471• 20857 02,4253241•

11989 7,7 3051938474624428,4 1,2 7947,2 139



: DNR Drinking Water System: High Capacity Wells Page 3 of 3

1981 106,411 8,61611170,62311 88,341 Iii 54,493111 54,49311295,664II609,237II1 92,53211349,98411171,27411417,31 ci

1979 7 1,76204,000 1181012001480 60 9,0 0 3,0 1,0 4,0 590

1978 9000387,200 1084011103280 150 12017203,5 8807,6 176

1977 17,01000 9,0 000

1Y

D~ownIcýad

* Other DNR information on this Well
o Groundwater Retrieval Network Data

Last Revised: 11/29/2007
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: DNR Drinking Water System: High Capacity Wells Page 1 of 3

Search Site...

Advanced Search

,Search7

Home About A-Z Index Contact

DNR Drinking Water System: High Capacity Wells ~H~p ~Repor~ts

DNR Approval Number:

DNR Region:

Water Basin:

Operator's Well ID:

W.G. & N.H. Log #:

Owner:

Owner City:

Owner Phone:

Operator Address:

Operator State:

Operator Phone:

Well address:

County Approval No:

Township:

Section:

Quarter-Quarter:

Classification:

Chief Aquifer:

Completed Date:

Driller License No:

50803

Northeast

080 - Twin-Kewaunee River

002

WI Unique Well No:

County:

DNR Facility ID:

Owner's Well Id:

Grid address:

DOMINION ENERTY KEWAUNEE, INC Owner Address:

KWAUNEE Owner State:

920-388-2560 Operator:

N490 STH 42 Operator City:

WI Well Name:

920-388-2560 Well Town:

Well Mailing City:

0002 File Ref. #:

BE602

Kewau nee

002

N490 STH 42

WI

DOMINION ENERTY KEWAUNEE, INC

KWAUNEE

NORTH WELL - 1A

CARLTON

31-3-0002

24 E

Southwest

APPROVED existing well

01/26/1968 mm/dd/yyyy

REYNEN JOSEPH

65000 gpd

22 N

25

Southwest

Industrial

Limestone or Dolomite

05/27/1968 mm/dd/yyyy

358

Range:

Quarter Section:

Government Lot No:

Status:

Approved Date:

Driller:

Normal pumpage:



: DNR Drinking Water System: High Capacity Wells Page 2 of

Maximum Pumpage:

Gravel Pack:

Depth to Rock:

Multiple Aquifers:

Enlarged Drillhole Depth:

Lower Drillhole Diameter:

More than 2 drillholes:

Primary Casing Depth:

Liner Casing Length:

Screen Diameter:

Screen Type:

Sealing Material Depth:

Yield Test Pump Rate:

Pumping Water Level:

180000 gpd

80 feet

N

95 feet

10 inches

N

81 feet

113 feet

inches

Pump Capacity: gpm

Well Depth: 320 feet

Type of Rock: Limestone or Dolomite

Drilling Method:

Enlarged Drillhole Diameter: 16 inches

Lower Drillhole Length: 225 feet

Primary Casing Diameter: 16 inches

Liner Casing Diameter: 10 inches

Liner Casing Depth: 95 feet

Screen Length: feet

Sealing Material Type: Cement Grout

Yield Test Time: 12 Hours

Static Water Level: 34 feet

Specific Capacity: 3.4 gpm/foot

95 feet

380 gpm

145 feet

Geologic Formations
No Records returned

Annual Well Pumpage (gallons)

IPumpage Year Jn FbAr My Jn JtSp Ot Nv Dc

229,503 10 33287711051387 3,6 1,2 61918,4 5,6 3,7 3,3
26,2119881E 0 8,0 15028,821396 402

14,613,94205618,896199823,673,371032

11986 1055168711382769295618722,5 8,0 1 ,3 w 3,0 810

1198511789 45361395499613382941125513561204404j

11984 115201841146340053998 02491~I1739173610942858

11983 I714 12,3 12,83787] 766,9 5438192511312392660

34,213,1119449827~ ,5 1,6 17334,3~6 2,9 672



: DNR Drinking Water System: High Capacity Wells Page 3 of 3

11981 18••• •42 •• ,2011980 ] •• -••7-l •
11979 12-•I- • •I• -- •1978i I o 69oo81110,06211128,74oo11219,8o11207661120076o114,859 1o • 2 oo4,o4611o41,o781177317,ot4851 4•1 8,50J

11977 o 47,100 70,000 70,000 70,00

Other DNR information on this Well
o Groundwater Retrieval Network Data

Last Revised: 11/29/2007
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