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1.0 PURPOSE AND SCOPE

Bell Bend Nuclear Station will be located in the state of Pennsylvania. It is proposed to construct
one new Areva EPR unit.

The purpose of this evaluation is to develop a site-specific conceptual water balance for the new
Areva EPR unit at Bell Bend. This evaluation will be used to support the Combined Operating
License Application (COLA) and serve as a basis for conceptual design.

This evaluation is based upon the standardized water usage configuration and standardized flow
requirements for the EPR unit per the Areva design. The water balance was adjusted to suit local
conditions of water supply and water chemistry. Specifically, this included use of Susquehanna
River water as the water source for cooling water and process water, the use of off-site city water
for potable water, and offsite treatment of sanitary waste.

2.0 DESIGN INPUTS

2.1 The standard water balance for the EPR was provided by Unistar Nuclear. This input
was provided as a markup of a Water Use Diagram and Anticipated Water Use Table
from the CCNPP COLA ER Section 3.3. The input is shown in Attachment 8.1

2.2 The make-up and blowdown flows for the Circulating Water and UHS cooling towers
along with raw water treatment flows are site specific, but other flows will be the same as
the standard EPR water balance (see Attachment 8.2).

2.3 Service water is supplied from the Susquehanna River. Tabulations of Susquehanna
River water quality quarterly data for 2007 were provided in response to RFl
#SL-BER-051. (Attachment 8.3)

2.4 Susquehanna River water quality quarterly data for 2006 were obtained from a 2006
Susquehanna River Water Quality and Fishes Report provided with response to RFI
4PCR-BER-004 (Attachment 8.4)

2.5. Susquehanna River water is also used at Susquehanna Steam Electric Station (SSES) for
makeup to cooling towers. SSES operating experience is typically 3 to 5 cycles of
concentration. (Attachment 8.3)

2.6 Essential Service Water System (ESWS) Cooling Tower design parameters were revised
per EPR DCD Table 9.2.5-2 (Ref. 7.4). These tabulated values were more conservative
than values as shown in the Water Use Diagram given in Input 2.1.

2.7 Design conditions for the Circulating Water System (CWS) Cooling Tower are as follows
(Ref. 7.5. and 7.8):
2.7.1 Wet bulb temperature = 73 *F
2.7.2 Mean coincident relative humidity = 70%
2.7.3 Mean coincident dry bulb temperature = 80.6 0F (Per inputs 2.7.1 and 2.7.2)
2.7.4 Cooling water approach temperature = 17 'F
2.7.5 Cooling water range = 27.556 'F (see also Assumption 3.8)
2.7.6 Drift rate - 0.001% of CW flow
2.7.7 Circulating flow = 720,000 gpm

2.8 [DELETED]
2.9 Flows for floor wash drains, fire water distribution system (average only), potable water

plant user, miscellaneous low volume waste (average only), sanitary waste, and treated
liquid radwaste are as tabulated in "Bell Bend Anticipated Water Use" provided in
response to RF! # SL-BER-053. (Attachment 8.6)
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3.0 ASSUMPTIONS IUNVERIFIEDI

3.1 The water balance information received from Areva was marked "Conceptual Discussion
Purposes Only". It is assumed that the information is valid for this computation.

3.2 Not used
3.3 Cooling tower evaporation and drift rates were used as shown in the design input without

adjustment for any site specific factors.
3.4 Reverse Osmosis with 75% recovery will be used to treat fresh water to supply makeup

to demineralizers in the Power Plant.
3.5 CWS cooling tower evaporation rate is assumed to be 0.08 % of the circulating flow per

degree F cooling. (Reference 7.5)
3.6 Raw Water Supply System media filter backwash is assumed to be 5% of the filtered

water volume.
3.7 Potable water is required for non-plant use including administrative buildings and

warehouses (per Design Input 2. 1), but specific flow requirements were not provided. An
additional 10% of plant use was added to account for non-plant use. Therefore, non-plant
potable water flows are conservatively assumed to be 10 gpm average and 20 gpm
maximum.

3.8 The design input CW temperature range was derived from an original basis of 24.8 °F
and 800,000 gpm CW flow (Ref 7.5) as needed for a constant heat load. The resulting
27.6 'F for a design input CW flow of 720,000 gpm (Ref 7.8) reflects rounding to one
decimal place. This input was expanded to three decimal places (to a value of 27.556 "F)
for purposes of this calculation in order to maintain consistency with prior use.

4.0 METHODOLOGY and ACCEPTANCE CRITERIA

This evaluation was performed in two stages:

First, the cycles of concentration at the Essential Service Water System (ESWS) Cooling Tower
and the Circulating Water Supply System (CWS) Cooling Tower were conservatively determined
based on design input water chemistry data. The blowdown rates for the towers were then
determined based on the cycles of concentration and evaporation and drift rates from the design
input

Then a mass balance was performed using flows for the cooling tower along with other design
input flows to determine the water balance.

There are no acceptance criteria.

5.0 CALCULATIONS

The source of raw water for Bell Bend is the Susquehanna River (Input 2.1 and Lnput 2.3).

The water chemistry data shown in Attachments 8.3 (Input 2.3) and 8.4 (Input 2.4) indicates the
makeup to the cooling towers is a moderately hard, alkaline water. The hardness is carbonate
hardness with no non-carbonate hardness. Dissolved solids levels are low. The Langlier Index
indicates calcium carbonate scaling tendencies at elevated temperatures and two or more cycles of
concentration. Acid treatment along with scale inhibitors will be needed for control of calcite
scale.

Based on review of Susquehanna River chemistry, three cycles of concentration were
conservatively selected for cooling tower operation. This is consistent with typical cooling tower
operation of 3 to 5 cycles of concentration when using surface water makeup. It is also consistent
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with Susquehanna Steam Electric Station operating experience. Data for 2007 shows cooling

tower operation was at 3 to 4 cycles of concentration.

Blowdown rates are determined by: (blowdown+drift) = evaporationl(cycles-1)

The CWS cooling tower has an evaporation rate (per Inputs 2.7.5 and 2.7.7 and Assumption 3.5)
of:

Evaporation = 0.0008 gpm/gpm OF * 720,000 gpm * 27.556 OF = 15,872 gpm

The CWS cooling tower has a drift rate (per Inputs 2.7.6 and 2-.7) of:

Drift - 0.00001 * 720,000 gpm = 8 gpm (conservatively rounded up)

Using 3 cycles of concentration, the total liquid loss is 7,936 gpm. Adjusting for the drift of 8
gpm, the CWS cooling tower blowdown is 7,928 gpm.

The total makeup to the CWS cooling tower is:

(15,872 + 8 + 7,928) = 23,808 gpm

Similarly, the ESWS cooling tower has an average evaporation rate of 1,142 gpm (per Input 2.6 -
EPR DCD Table 9.2.5-2). The average ESWS cooling tower blowdown is 569 gpm based on 3
cycles of concentration. The maximum ESWS cooling tower evaporation rate is 2,284 gpm, so
the maximum ESWS cooling tower blowdown is 1,138 gpm after accounting for 4 gpm drift.

The total makeup to the ESWS cooling tower is:

(1,142 + 2 + 569) 1,713 gpm average and
(2,284 + 4 + 1,138) = 3,426 gpm maximum.

Because the input Water Use Diagram was originally prepared based on local conditions
elsewhere that utilized desalination, Reverse Osmosis (RO) permeate was supplied as makeup to
the demineralizers. At Bell Bend, desalination will not be used. Therefore, the water balance is
adjusted to include dedicated RO for makeup water supplied to the demineralizers within the
Power Plant. A 75% recovery was assumed, and the flow rates were adjusted accordingly. The
required fresh water supply is 107 gpm to yield the design input flow of 80 gpm.

This produces a waste 27 gpm RO brine as a new waste stream from the Power Plant to the Waste
Water Retention Basin.

Water used at the Power Plant for makeup to the demineralizer water distribution system, fire
water distribution system, and floor wash drains is supplied by the Raw Water Supply system.
The Power Plant makeup water flow is:

(107 + 5 + 5) = 117 gpm average and
(107 + 625 + 5) = 737 gpm maximum.

The total Raw Water supplied to the Power Plant and to the ESWS cooling tower is:

(117 + 1,713) = 1,830 gpm average and
(737 + 3,426) = 4,163 gpm maximum.



Unistar Nuclear S&L Project 12198-001
Bell Bend NPP Bell Bend Water Balance Calculation Calc No. 2008-08550 rev 2

Page 5 of 42

Water delivered to the Power Plant and the ESWS cooling tower by the Raw Water Supply
System (RWSS) is filtered using media filters. Backwash from the filters is discharged to the
Waste Water Retention basin at an average flow rate of 5% of the filtered water flow rate per
Assumption 3.6 and is:

1,830 * 0.05 = 91 gpm average and
4,163 * 0.05 = 208 gpm maximum

The total wastes collected in the Waste Water Retention Basin and returned to the Susquehanna
River are from CWS and ESWS cooling tower blowdowns, miscellaneous low volume waste, RO
brine, and RWSS filter backwash. The total flow is:

(7,928 + 569 + 39 + 27 + 91) = 8,654 gpm average and
(7,928 + 1,138 + 55 + 27 + 208) = 9,356 gpm maximum

Water from the Waste Water Retention Basin is discharged to the Susquehanna River along with
treated liquid radwaste. The total discharge to the Susquehanna River is:

8,654 + II = 8,665 gpm average and
9,356 + I1 = 9,367 gpm maximum

6.0 RESULTS

The results are a water balance as shown in attached drawing 12198-004-WTR-001, rev 1,
"Conceptual Anticipated Water Use Diagram - Bell Bend Nuclear Power Plant" (see
Attachment 8.5).

7.0 REFERENCES

7.1 Markup of Water Use Diagram and Anticipated Water Use Table from the CCNPP
COLA ER, provided by Unistar Nuclear for use as standardized water balance input.

7.2 Response to RFI #SL-BER-05 1, Susquehanna River data
7.3 Response to RFI #PCR-BER-004, Susquehanna River Water Quality and Fishes Report
7.4 U.S. EPR Final Safety Analysis Report, Table 9.2.5-2 - Ultimate Heat Sink Design

Parameters
7.5 Report No. 2008-06824, Rev. 1, "Engineering and Economic Evaluation of the Integrated

Heat Rejection Cycle."
7.6 Report No. SL-009442, Rev. 0, "Conceptual Design for Collection System of Sanitary

Wastewater"
7.7 Response to RFI #SL-BER-053, Bell Bend Anticipated Water Use
7.8 Report No. SL-009498, Rev. 1, "Conceptual Design of the Circulating Water System Bell

Bend Nuclear Power Plant Unistar Nuclear Energy"
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Standardized Water Balance
Water Use Diagram and Anticipated Water Use Table

(Design Input 2.1)
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"Scholtes. Heather M " To <ROBERT.A.HAMEETMAN@sargentlundy.com., "Maury A.
zHMSchoftes@ppIweb .com> Pressburger" <maury.a.pressburger@sargentlundy.com>
0212712008 12:05 PM cc "Cain. Michael" <Michael.Cain@unistarnucfear.com>,

<Thomas.E.Roberts@unistarnuclear.com>
bcc

Subject Anticipated Water Use

Attached, please find the water use diagram and accompanying documentation. This information was
discussed in your phone converstation with Mike Cain and Tom Roberts.

Heather Scholtes
Administrative Assistant
Unistar Nuclear
38 )omboy Lane, Suite 2
Berwick, PA
570-802-8101

The information contained in this message is intended only for the personal and confidential use of
the recipient(s) named above. If the reader of this message is not the intended recipient or an agent
responsible for delivering it to the intended recipient, you are hereby notified that you have received
this document in error and that any review, dissemination, distribution, or copying of this message is
strictly prohibited. If you have received this communication in error, please notify us immediately,
and delete the original message.

wetet use dagqpdf
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Table 3.3-1 Anticipated Water Use
(Page 1 of 2)

W Avefiopag Flo irq A5-'>

Desalinated Water (Fresh Water) Demand cd 3,040 3,040 + [2,520] = 5,660
(11,508) (11,508 + [9,539] = 21,047)

Membrane Filtration - (644,04.,) -
2. 4

4.7=
5

)

Reverse Osmosis -2,7--'46""- - , -( 4..)

Reverse Osmosis Reject 7 - _ -.-,(2,Q49)

Essential Service Water System (ESWS)/Ultirnate Heat Sink 1,882 (7.124) 1,244 + [2,520] =3,764
(UHS) Makeup ( (4,709 + (9,539] = 14.248)

ESWS Cooling Tower Evaporation 940 (3,558) 1,880 (7,116)

ESWS Cooling Tower Drift 2(8) 4(16)

ESWS Cooling Tower Blowdown 940 (3,558) 1,880 (7,116)

Power Plant Makeup 103(390) 741 (2,805)

Demineralized Water Distribution System 80 (303) 80(303)

Potable and Sanitary Water Distribution System 20(76) 36(136)

Plant Users 20 (76) 38(136)

Non-Plant Users 0(0) 0(0)
T.: Fire Water Distribution Systeml2 3(11) 625(2.366)

G--•-- .e...Bay Water Demand 37,788 (143,043) 43,480 (164,590)

Bea'ela Plani 3,040 j44,609) 8,040 (1 1.5e8)
Circulating Water Supply System (CWS) 34,748 (131.535) 40.440 (153,082)

CWS Cooling Tower Evaporation 17,354 M5,692) 20,200 (76,465)

CWS Cooling Tower Drift' 39 (148) 39(148)

OWS Cooling Tower Blowdown 17,355 (65,695) 20,201 (76,469)

Effluent Discharge tinCh=capinke _t-•; -- 19,426 (73,535) 23,22.8 (87,927)

Waste Water Retention Basin Discharge 19,425 (73,531) 23.227 (87,923)

Miscellaneous Low Volume Waste 55(206) 55s(208)

Treated Sanitary Waste_ 20_(76) 36_4136)

cWS Cooling Tower Blowdown 940 (3,558) 1.880 (7,116)

CWS Cooling Tower Blowdown 17,355 (65,695) 20,201 (76,469)
' -'""n"-t-t+o- Plsnt: ~'.".t-to n.1 f .l".'•3•i_'_ (%OA 294•)

brans Folb,,, 276(i.0,6)

Startup Temporary Storage Discharge J-'-
Trash Screen Cleaning Water DischargeI 7.. --

Treated Liquid Radwaste 1(4) 1(4)

Key:
gpm - gallons per minute
1pm - liters per minute

)
CCNPP Unit 3 ER

0 2007 UniStar Nuclear Development, LLC. All rights reserved.
COPYRIGHT PROTECTED

Rev. 0
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Table 3.3-1 Anticipated Water

(Page 2 of 2)

Notes:
a. Average flow represents the expected water consumptive rates and returns for normal plant operating

conditions.
b. Maximum flow represents water consumptive rates and returns during normal shutdown/cooldown.
c. The source for fresh water is disalq..ed-Chesapzak9-8ay afe. -- ,*-L- . C

d. Mexim.. fiew wYAl b prm,!dea b,, th Delin•• 1•op Pl•,nf (;n0A gpmtl 1 RISR Ipm) ph m wat.r stnrmd,
in the ESWS eeeing towcr etarage bar'lnr (2.5211 gnri 539 1PIM)

9 14 .1 9I d~ 4 o n ilf

pJefi.Linery design ef the D~eseliniatln Flnt1 m co riceding praduction rate Gor-ro':o

Upplxisntel I ,658 WP t.(, p~m), rathz-M then. the value ef 7-79 gpmi (-2,949 1pm) tfead for
bslanclm-,u 9- Rferfir.g to the abgeve table, niete thata productler. rate ef 1 ,196 gpmn (4,10

1pgm) weuld be less t-hen. hie mIeu d.mnd far ths rSa!s-11 analin tp'r o 4~rhe makceup an
evaoition demands fr the ESW 810-8 ewr nto bv abeaebunigv~e;at
deman1 ds ear dl a4t.d lo be less.4 Th,0eroce. te flows wi'llilicaly hange during the detailed desi n
phase. ANlsa th Jdift i oce betWcz, i actual e a. cidard Ho~w ai ifelpald by L aS

ut~u Ill rmt: . 3 wa u a'till tyi: wercArgank!
f. Two trains will be operating under normal conditions and four trains during shutdown/cooldown.
g. The average flow for potable water demand is based on projected staffing during normal plant

operation. Non-plant water users include potable and sanitary needs for administrative buildings and
warehouses, and water required for landscape maintenance. Non-plant water users are not Included
in the estimated demand; however, water stored in the raw water storage tank(s) should
accommodate other statfon water users since it will] be designed for peak load provisions.

h. During normal operating conditions, water consumed by the Fire Water Distribution System is
attributed to system leakage and periodic testing. The maximum consumptive rate is based on
meeting the National Fire Protection Association's requirement for replenishing fire protection water
storage.

i. The average and maximum cooling tower drift losses are considered equivalent and are less than
0.005% of the CWS flow rate.

I. Startup effluents occur during plant startup; the effluents will be stored within tanks or bladders, which
will be removed once startup Is complete. Makeup flows associated with startup arid trash screen
cleaning are anticipated to be minimal. Similarly, discharges associated with startup effluents and
trash screen cleaning effluents, are also anticipated to be m[nima!.

CCNPP Unit 3 ER

49 2007 UniStar Nuclear Development. LLC. All rights reserved.
COPYRIGHT PROTECTED

Rev. 0
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4
"GLUCKLER Peter E (AREVA
NP INC)-
<Peter.GIuckler@areva .com>

02/28/2008 08:26 AM

To <maury.a.pressburger@sargentlundy.com>

cc "SNOOKS John H (AREVA NP INC)"
<John.Snooks@areva.com>, 'HUBBARD Barbara Y:
(AREVA NP INC)" <Barbara.Hubbard@areva.com>,
"Wrobel, George" <George.Wrobel@unistarnuclear.com>,
"Cain, Michael" <Michael.Cain@tunistarnudear.com>,
"SONISOLLI Robert W (AREVA NP INC)"
<Robert.Bonisolli@areva.com>, "BELUNI Frank X (AREVA
NP INC)" <Frank.Bellini@areva.com>, "THOMSON Stacy T
(AREVA NP INC)" <Stacy.Thomson@areva.comr'

bcc

Subject RFI SL-NMP-036 - Areva Water Balance

Maury,

To follow-up on S&L2s request for the Areva water balance for the EPR and our conversation earlier this
week, please review the Water Use Diagram and Anticipated Water Use table in the CCNPP COLA ER
Section 3.3 along with water use information on the cooling systems in ER 3.4. The CCNPP COLA ER is
available on both the NRC website and the Bell Bend FTP site. Make-up and blowdown flows for the
Circulating Water and UHS cooling towers along with raw water treatment flows wil be site specific, but
the Power Plant Makeup, including potable, demineralizer makeup and fire, should be the same along with
the associated wastewater discharges. Once you have had a chance to review, please let me know if this
is sufficient to meet your needs or if additional information is required.

Thanks,

Peter E. Gluckler, Jr.
AREVA NP Inc.

1eter.&lackler@aireva.com
400 Donald Lynch Blvd.
Marlboro, MA 01752
Phone: 508-573-6582
Fax: 508-573-6614



Unistar Nuclear
Bell Bend NPP

S&L Project 12198-001
Caic No. 2008-08550 rev 2Bell Bend Water Balance Calculation

ATTACHMENT 8.3

Susquehanna River Water Data for 2007
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(Input 2.3)

10 pages



MAURY A
PRESSBURGER/Sargenlund
y
02/18/2008 03:39 PM

To JERI C PEN ROSE/Sa rgentlundy@Sargent]undy

cc

bcc

Subject Fw: Comments on RF1 SL-BER-051

-- Forwarded by MAURY A PRESSBURGER/Sargentlundy on 02118/2008 03:39 PM

ROBERTA
• HAMEETMAN/Sargentlundy To MAURY A PRESSBURGER/Sargentlundy@Sargentlundy

f 02/15/2008 02:17 PM cc

Subject Fw: Comments on RFI SL-BER-051

- Forwarded by ROBERTA HAMEETMAN/Sargentlundy on 02(1512008 02:14 PM ---

"Cain, Michael"
<MichaeI.Cain@unlstamuclea
r.com>
02/15/2008 09:43 AM

To "Wrobel, George" <George.Wrobel@unistamuclear.com>,
"van Noordennen, Genry"
<Gerry.vanNoordennen@constellation.com>

cc "Scholtes, Heather M"
<Heather.Scholtes@constellation.com>,
<ROBERT.A.HAMEETMAN@sargentlundy.com>, "SELZ
Lannis N (AREVA NP [NC)" <Lannis.Selz@areva.com>,
"Antonio Fernandez" <antonio.femandez@Rizzoassoc.corm>,
"Hunter, Mark T' <Mark.T.Hunter@unistamuclear.com>

Subject FW: Comments on RFI SL-BER-051

Does this get posted to the ftp?

Also this seems to be related to a number of individual RFIs requesting information about water sources
and by extension water quality.

The bottom line is that the raw water source at Bell Bend is the river. Water chemistry data is above.
Raw water feeds D/l, FP, Circ Water and so on. Potable water is likely to come from another source.
The need for treatment of raw water is an engineer's determination on a system by system basis.

It seems like we need to distribute this information broadly to AREVA, S&L and eventually B&V via some
form so that they stop writing multiple RFIs each from a slightly different, but equally narrow perspective.

Heather is going to contact all of you about participating in a conference call on Tuesday morning.
Please prepare.

MC



From: Fields, Jerome S [mailto:jsfields@pplweb.com]
Sent: Thursday, February 14, 2008 8:40 AM
To: Wrobel, George
Cc: Fehmida.Mesania@Rizzoassoc.com; Harpster, Terry L; Cain, Michael; Hunter, Mark Thomas
Subject: Comments on RFI SL-B3ER-051

George,

In response to questions on Susquehanna SES station water chemistry, I have the following comments;

Service Water, Circulating Water, and Blowdown are essentially the same water, that is river water
usually between 3 to 5 cycles of concentration. Several parameters are measured including total
suspended solids (TSS). TSS is of interest because the station's NPDES permit has TSS limits. Total
dissolved solids listed in the RFI is not calculated. My source for this information is Jim Wolfer, Plant
Chemistry.

Slowdown data is included in Ecology III Annual Water Quality and Fishes reports which you have copies
of through 2006. 1 am attaching the 2007 water sample quarterly data since the annual report is not
expected until later this year. These data are in four separate reports instead of combined in one table
as in the annual reports.

This is the last open item I had from this week's RFI meeting. If I missed anything please let me know.

Thanks,

Jerry

<<river data 07-11 .doc>> <<river data 07-8.doc>> <<river data 07-5.doc>> -river data 07-3.doc>>

The information contained in this message is intended only for the personal and confidential use of
the recipient(s) named above. If the reader of this message is not the intended recipient or an agent
responsible for delivering it to the intended recipient, you are hereby notified that you have received
this document in error and that any review, dissemination, distribution, or copying of this message
is strictly prohibited. If you have received this communication in error, please notify us
immediately, and delete the original message.
>>> This e-mail and any attachments are confidential, may contain
legal, professional or other privileged information, and are
intended solely for the addressee. If you are not the intended
recipient, do not use the information in this e-mail in any way,

* delete this e-mail and notify the sender. CEG-IPi

river data 07-11.doc river data 07-8.doo river data 07-5.dac river data 07.3.doc



PPL Generation, LLC
Generation Test Services (SFC)

One Scotch Pine Drive
Hazleton, PA 18202-9761

888-522-54551 FAX 570-384-5250

LABORATORY REPORT

LIMS ID
Location I Plant
Sample Date
Sample Time
Sample Description

Parameter
Temperature
Dissolved Oxygen
River Level

pH Lab
Conductivity - Lab
Total Alkalinity
PHT Alkalinity
Total Suspended Solids

Ammonia as N by ISE
Silicon Dioxide
Bicarbonate as CaCO3
Carbonate as CaCO3
Chloride
Fluoride
Nitrate as N03
Nitrate as N
Phosphorus as P04
Sulfate

Aluminum. Dissolved
Aluminum. Total
Barium, Total
Beryllium. Total
Calcium, Dissolved
Calcium, Total
Chromium, Total
Copper, Dissolved
Copper, Total
Iron, Dissolved
iron, Total
Magnesium. Dissolved
Magnesium, Total
Manganese, Dissolved
Manganese, Total
Nickel, Total
Potassium, Dissolved
Potassium, Total
Silver, Total
Sodium, Dissolved
Sodium, Total
Strontium. Total
Vanadium, Total
Zinc, Dissolved
Zinc, Total

WAT-07-00459
SSES-ENVIRONMENTAL

3115/07
0839
SSES

WAT-07-00461 WAT-07-00460
SSES-ENVIRONMENTAL SSES-ENVIRONMENTAL

3/15107 3/15107
0719 0847

Blowdown Bell Bend

C
mg1.
ft

umho
mg/L
mg/L
mgIL

mg/L.

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ug/L
ug/L
ugJL
ug/L
mg/L
mg/L
uglL
ug/L
ug/L
mg/L
mg/L
mg/IL
mg/I-
ug/L
ug/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
ug/L
ug/L
ug/L

2.40
13.00
497.0

7.62
187
39.0
0.0
152

<0.20
3.31
39.0
0,0

22.3
<0.05

3.0
0.7

0.736
12.5

N.D.
2740

58
N.O.
17.3
17.9
<10
N.D.
<20
0.04
5.86
3.45
4.29
42

257
<10
1.46
1.86
N.D.
12.6
12.3
54

N.D.
<20
26

23.90
8.30

8.75
646
135
6-0

63.0

<0.20
8.62
123
7.2

86.4
<0.10
10.6
2.4

1.975
52.3

<100
1430

95
N.D.
62.8
64.6
<10
<20
<20
0.06
3.67
13.0
13.7
43
227
<10
4.04
4.28
N.D.
46.8
47.3
227
N.D.
<20
24

2.40
12.90

7.54
188
38.0
0.0

82.0

<0.20
3.25
38.0
0.0
22.3
N.D.
3.0
0.7

0.712
12.4

N.D.
2700

55
N.D.
17.7
18.3
<10
N.D.
<20
0.04
5.58
3.42
4.31
44
231
<10
1.45
1.83
N.D.
12.7
12.4
54

<10
<20
24

VT0700459SB
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PPL Generation, LLC
Generation Test Services (SFC)

One Scotch Pine Drive
Hazleton, PA 18202-9761

888-522-5455 1 FAX 570-384-5250

LABORATORY REPORT

LIMS I D (continued)
Location / Plant
Sample Date
Sample Time
Sample Description

Parameter
Antimony, Total
Cadmium, Total
Lead, Total
Thallium, Total
Amenic, Total
Selenium. Total

TMS Corrected
Calcium Hardness
Total Hardness

Units
ug/L
ug/L
ug/L
ugIL
ug/L
ug/L

mg/L
mg/L
mglL

WAT-07-00459
SSES-
3115107

0839
SSES

N.D.
N.D.

5
N.D.
2.9

N.D.

99.28
43.2
62.4

WAT-07-00461
SSES-
3/15107

0719
Blowdown

N.D.
N.D.

<5
N.D.
2.4
N.D.

365.58
156.8
218

WAT-07-00460
SSES-

3115107
0847

Bell Bend

N.D.
N.D.

5
N.D.
2.8
N.D.

98.98
44.2
63.4

for. Silica l
Sample notes:
WAT-07-00459 Analysis holding time was exceeded for samples In Silica Batch WAT-07-00459.
WAT-07-00460 The relative percent difference for boron on the analysis duplicate of WAT-07-00460 (Batch

WAT-07-00428) exceeded acceptable limits.
"NR indicates "not reported"

Approved by.
Bernard H. Herre, Manager Chemical Laboratory

W0700459SB
Page 2 of 2

Date issued: 04/1012007



PPL Generation, LLC
Generation Test Services (SFC)

One Scotch Pine Drive
Hazleton, PA 18202-9761

888-522-5455 / FAX 570-384-5250

LABORATORY REPORT

LIMS ID WAT-07-00796 WAT-07-00798 WAT-07-00797
Location / Plant SSES-Environmental SSES-Environmental SSES-Environmental
Sample Date 5/21107 5/21/07 W21107
Sample Time 0750 0906 0756
Sample Description SSES Blowdown Bell Bend

Paramete Units
Temperature C 15.50 19.00 15.50
Dissolved Oxygen mg/L 10.30 9.10 10.30
River Level ft 489.1

pH Lab 8.20 8.91 8.13
Conductivity - Lab umho 279 843 278
Total Alkalinity mg/L 65.0 213 65.0
PHT Alkalinity mgIL 0.0 14.0 0.0
Total Suspended Solids mg[L 6.0 17.5 <4.0

Ammonia as N by lSE mgtL <0.20 <0.20 <0.20
Silicon Dioxide mgtL 0.22 1.82 0.18
Bicarbonate as CaCO3 mg/L 65.0 185 85.0
Carbonate as CaCO3 mg/IL 0.0 16.8 0.0
Chloride mg/L 29.0 96.6 28.7
Fluoride mg/L 0.07 0.22 0.07
Nitrate as N03 mg/L 1.3 4.7 1.2
Nitrate as N mg/L 0.3 1.1 0.3
Phosphorus as P04 mg/L 0.117 1.702 0.120
Sulfate mg/L 24.1 83.2 24.0

Aluminum, Dissolved ug/L <100 <100 N.D.
Aluminum, Total ug/L 112 361 <100
Barium, Total ug/L 28 90 28
Beryllium, Total ug/L N.D. N.D. N.D.
Calctum. Dissolved mg/L 28.4 93.6 28.1
Calcium, Total mg/L 28.3 94.2 28.4
Chromium, Total ug/L N.D. N.D. N.D.
Copper, Dissolved ug/L <20 N.D. N.D.
Copper, Total ug/L N.D. <20 N.D.
Iron, Dissolved mg/L 0.03 0.10 0.03
Iron, Total mg/L 0.58 1.59 0.51
Magnesium, Dissolved mg/L 6.22 20.1 6.13
Magnesium. Total mg/L 6.24 20.4 6.26
Manganese, Dissolved ug/L 53 28 51
Manganese, Total ug/L 100 193 97
Nickel, Total ug/L <10 <10 N.D.
Potassium, Dissolved mg/L 1.58 4.74 1.41
Potassium, Total mg/L 1.60 4.74 1.47
Silver, Total ug/L N.D. N.D. N.D.
Sodium, Dissolved mg/L 17.2 56.6 16.8
Sodium, Total mg/L 16.9 56.5 16.9
Strontium, Total ugiL 103 341 103
Vanadium, Total ug/L N.D. N.D. N.D.
Zinc, Dissolved ug/L <20 <20 N.D.
Zinc, Total ug/L <20 <20 N.D.

W0700796SB
Page 1 of 2

Date issued: 05/31/2007



PPL Generation, LLC
Generation Test Services (SFC)

One Scotch Pine Drive
Hazleton, PA 18202-9761

888-522-5455 / FAX 570-384-5250
LABORATORY REPORT

LIMS ID (continued)
Location I Plant
Sample Date
Sample Time
Sample Description

Parameter
Antimony, Total
Cadmium, Total
Lead, Total
Thallium, Total
Arsenic. Total
Selenium, Total

TMS Corrected
Calcium Hardness
Total Hardness

Sample notes:
'?ZR" indicates "not reported"

WAT-07-00796
SSES-

5121/07
0750
SSES

Units,
ug/L
uglL
ugIL
ug/L
ug/L
ug/L

mglL
mglL
mgtL

N.D.
N.D.
N.D.
N.D.
<1.0
N.D.

147.03
70.9
96.4

WAT-07-00798
SSES-
5/21107

0906
Blowdown

N.D.
N.D.
N.D.
N.D.
1.6

N.D.

489.21
233.7
319

WAT-07-00797
SSES-
5121107

0756
Bell Bend

N.D.
N.D.
N.D.
N.D.
<1.0
N.D.

145.58
70.2
96.7

Approved by*
Bernard H. Herre, Manager Chemical Laboratory

W0700796SB
Page 2 of 2

Date Issued: 05/3112007



PPL Generation, LLC
Generation Test Services (SFC)

One Scotch Pine Drive
Hazleton, PA 18202-9761

888-522-5455 / FAX 570-384-5250

LABORATORY REPORT

LIMS ID WAT-07-01344 WAT-07-01346 WAT-07-01345

Location / Plant SSES-Environmental SSES-Environmental SSES-Environmental

Sample Date 08123/07 08123/07 08/23107

Sample Time 0853 0737 0900
Sample Description SSES Blowdown Bell Bend

Parameter Units
Temperature C 19.50 22.60 19.70

Dissolved Oxygen mg/L 8.00 7.90 8.00
River Level It 486.8

pH Lab 7.74 8.80 7.71

Conductivity - Lab umho 348 898 365

Total Alkalinity mg[L 58.0 168 64.0

PHT Alkalinity mg/L 0.0 13.0 0.0
Total Suspended Solids mg/L 39.6 24.6 8.0

Ammonia as N by ISE rng/L <0.20 <0.20 -0.20

Silicon Dioxide mg/L 1.96 5.63 2.06

Bicarbonate as CaCO3 mg/L 58.0 142 64.0

Carbonate as CaCO3 mg/L 0.0 15.6 0.0

Chloride mg/L 38.2 112 39.6
Fluoride mg/L 0.10 0.25 0.10
Nitrate as N03 mglL 1.9 5.1 2.0

Nitrate as N mg/L 0.4 1.2 0.4
Phosphorus as P04 mg/L 0.000 3.160 0.092
Sulfate mg/L 48.8 137 51.2

Aluminum, Dissolved ug/L N.D. <100 N.D.

Aluminum, Total ug/L 127 359 <100
Barium, Total ug/L 32 93 34

Beryllium, Total ug/L N.D. N.D. N.D.

Calcium, Dissolved mg/L 29.6 79.9 30.6

Calcium, Total mg/L 29.0 81.8 30.7

Chromium, Total ug/L N.D. N.D. N.D.

Copper, Dissolved ug/L N.D. N.D. N.D.
Copper, Total ug/L N.D. N.D. N.D.
Iron. Dissolved mg/L 0.06 0.08 0.07
Iron. Total mg/L 0.71 1.94 0.73

Magnesium, Dissolved mg/L 10.0 27.0 10.5

Magnesium, Total mg/L 9.99 27.7 10.6

Manganese. Dissolved ug/L 145 42 147
Manganese, Total ug/L 223 446 223
Nickel, Total ug/L <10 <10 <10
Potassium, Dissolved mg/L 2.24 5.80 2.32
Potassium, Total mg/L 2.24 5.88 2.34

Silver, Total uglL N.D. N.D. N.D.
Sodium, Dissolved mg/L 23.0 66.4 24.2

Sodium, Total mg/L 22.7 67.2 24.1

Strontium, Total ug/L 167 457 177

Vanadium, Total ug/L N.D. <10 N.D.

Zinc, Dissolved ug/L N.D. N.D. N.D.

Zinc, Total ug/L N.D. <20 N.D.

W0701344SB
Page 1 of 2

Date issued: 09113/2007



LIMS ID (continued)
Location / Plant
Sample Date
Sample Time
Sample Description
Parameter
Antimony, Total
Cadmium, Total
Lead, Total
Thallium, Total
Arsenic, Total
Selenium, Total

PPL Generation, LLC
Generation Test Services (SFC)

One Scotch Pine Drive
Hazleton, PA 18202-9761

888-522-54551 FAX 670-384-6250
LABORATORY REPORT

WAT-07-01344
SSES-

08123/07
0853
SSES

N.D.
N.D.
N.D.
N.D.
1.2

N.D.

Units
ug/L
ug/L
ugIL
ug/L
ugIL
ugIL

mg/L
mgIL
mgIL

WAT-07-01346
SSES-

08123/07
0737

Blowdown

N.D.
N.D.
N.D.
N.D.
2.8

N.D.

WAT-07-01345
SSES-

08/23/07
0900

Bell Bend

N.D.
N.D.
N.D.
N.D.

1.1
N.D.

TMS Corrected
Calcium Hardness
Total Hardness

190.50
73.9
114

539.06
199.5
318

200.88
76.4
120

Sample notes:
WAT-07-01345 The relative percent difference for total phosphorus on the analysis duplicate of WAT-07-

01345 (Batch WAT-07-01344) exceeded acceptable limits.

"NR" Indicates "not reported"

Approved by
Bernard H. Herre, Manager Chemical Laboratory

W0701344SB
Page 2 of 2

Date issued: 09/1312007



PPL Generation, LLC
Generation Test Services (SFC)

One Scotch Pine Drive
Hazleton, PA 18202-9761

888-522-5455/ FAX 570-384-5250

LABORATORY REPORT

LIMS ID WAT-07-01344 WAT-07-01346 WAT-07-01345

Location / Plant SSES-Environmental SSES-Environmental SSES-Environmental

Sample Date 08/23107 08123107 08123107

Sample Time 0853 0737 0900
Sample Description SSES Blowdown Bell Bend

Parameter Units
Temperature C 19.50 22.60 19.70

Dissolved Oxygen mg/L 8.00 7.90 8,00

River Level ft 486.8

pH Lab 7.74 8.80 7.71
Conductivity - Lab umho 348 898 365

Total Alkalinity mg1L 58.0 168 64.0
PHT Alkalinity mg/L 0.0 13.0 0.0

Total Suspended Solids mg/L 39.6 24.6 6.0

Ammonia as N by ISE mgIL <0.20 <0.20 <0.20
Silicon Dioxide mgL 1.96 5.63 2.06

Bicarbonate as CaCO3 mg/L 58.0 142 64.0
Carbonate as CaCO3 mg/L 0.0 15.6 0.0

Chloride mglL 38.2 112 39.6
Fluoride mg/L 0.10 0.25 0.10

Nitrate as NO3 mg/L 1.9 5.1 2.0
Nitrate as N mg/L OA 1.2 0-4
Phosphorus as P04 mg/L 0.000 3.160 0.092
Sulfate mg1L 48.8 137 51.2

Aluminum, Dissolved ug/L N.D. <100 N.D.
Aluminum, Total ug/L 127 359 <100
Barium, Total ug/L 32 93 34
Beryllium, Total ug/L N.D. N.D. N.D.
Calcium, Dissolved flglL 29.6 79.9 30.6
Calcium, Total mg/L 29.0 81.8 30.7

Chromium, Total ug/L N.D. N.D. N.D.

Copper, Dissolved ug/L N.D. N.O. N.D.
Copper, Total ug/L N.D. N.D. N.D.
Iron, Dissolved mg/L 0.06 0.08 0.07
Iron. Total mg/L 0.71 1.94 0.73
Magnesium, Dissolved mg/L 10.0 27.0 10.5
Magnesium, Total mg/L 9.99 27.7 10.6
Manganese, Dissolved ug/L 145 42 147
Manganese, Total UgIL 223 446 223
Nickel, Total ug/L <10 <10 <10
Potassium, Dissolved mg/L 2.24 5.80 2.32
Potassium, Total mg/L 2.24 5.88 2.34
Silver, Total ug/L N.D. N.D. N.D.
Sodium, Dissolved mg/L 23.0 66.4 24.2
Sodium, Total mg/L 22.7 67.2 24.1
Strontium, Total ug/L 167 457 177

Vanadium, Total ug/L ND. <10 N.D.
Zinc, Dissolved ug/L N.D. N.D. N.D.
Zinco Total ug/L N.D. <20 N.D.

W0701344SB
Page 1 of 2

Date issued: 09/13/2007



PPL Generation, LLC
Generation Test Services (SFC)

One Scotch Pine Drive
Hazleton, PA 18202-9761

888-522-5455 / FAX 570-384-5250

LABORATORY REPORT

LIMS ID
Location / Plant
Sample Date
Sample Time
Sample Description

Parameter
Antimony, Total
Cadmium, Total
Lead, Total
Thallium, Total
Arsenic, Total
Selenium, Total

TMS Corrected
Calcium Hardness
Total Hardness

(continued) WAT-07-01687
SSES-Environmental
11/7/07
0658
SSES

WAT-07-01689
SSES-Environmental
11/7/07
0746
Blowdown

WAT-07-0 1688
SSES-Environmental
11/7/07
0649
Bell Bend

Units
ugIL
ug/L
ugfL
ug/L
uglL
ug/L

mg/L
mg/L
mg/L

N.D.
N.D.
N.D.
N.D.
<1.0
N.D.

N.D.
N.D.
<5
N.D.
2.6
N.D.

N.D,
N.D.
N.D.
N.D.
<1.0
N.D.

146.26
69.4
95.6

145.81
68.9
93.6

426.66
203.5
277

Sample notes:
WAT-07-01689 The matrix spike percent recovery for phosphorus on WAT-07-01689 (Batch WAT-07-01689)
exceeded acceptable limits.

"NR" indicates "not reported"

Approved by
Bernard H. Herre, Manager Chemical Laboratory

W0701687SB
Page 2 of 2

Date issued: 12/4/2007
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George Wrobel
Licensing Director

NUCLEAR

February 7, 2008

Fehmida Mesania
Project Engineer
Paul C. Rizzo Associates, Inc.
105 Mall Blvd, Suite #270
Monroeville, PA 15146

RFI #08-045

Subject: Response to RFI PCR-BER-004, transmitted from Fehmida Mesania to
George Wrobel, dated December 4, 2007.

Attached is the subject RFI, as well as the UniStar Nuclear response. Attachments include
the 1) Supplemental Laboratory Accreditation Form, 2) Susquehanna River Basin Data,
and 3) the Susquehanna River Water Quality and Fishes Report.

Sincerely,

George Wrobel

xc: R. Krich, w/o
D. Green, w/o
B. Perdue
M. Hunter, w/o
S. Strout, w/o
K. Scopelliti, PPL
F. Elsenhuth, PPL
J. Fields, PPL, w/o
M. Cain, w/o
J. Morris, AREVA
G. van Noordennen, w/o
R. Hameetman, S&L, w/o



UniStar
NUCLEAR REQUEST FOR INFORMATION (RFI)

RFI NUMBER: PCR-BER-004 DATE: 12(4107

PROJECT NUMBER: 073891 PROJECT NAME: Berwick Unit 1

ORIGINATOR: Fehmida Mesania PHONE/FAX: 412-856-9700 x 10961412-856-9749

PROJECT MANAGER APPROVAL: Antonio Fernandez

SUPERVISOR APPROVAL: George Wrobel

TO: UnlStar
REFERENCE SECTION(S): ER 2.3 REV.: N/A

SPECIFICATION(S): NIA REV.: N/A

INFORMATION REQUESTED:

Describe existing Water Quality Monitoring Program for Susquehanna Unit 1 & 2. What parameters are being
monitored? At what frequency? If data and maps are available please provide those.

RESPONSE REQUIRED BY: February 01, 08

IMPACTS:
ER 2.3.1

RESPONSE INFORMATION

OF: /•-_-?OOF: aly,• jr7t-4 IVV.•••P-

RESPONSE F USE: •-- e DATE: _ -- _ _ -
INFORMATION: 1.7#."v•, /tve/,, $,fi. ,/AA,

APPROVED FOR USE: /"/• •-/DATE: 7.-1 C I',

FI 063624M36
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Wrobel, George

From: Hunter, Mark T

Sent: Thursday, January 24, 2008 5:23 PM

To: Wrobel, George
Subject: FW: Susquehanna River Water Quality and Fishes Report
Attachments: DOGOOO.PDF

More for PCR-BER-004

Mark T. Hunter
Director of Design Standardization
38 Bomboy Lane,Suite 2
Berwick,PA 18603
410-610-8200 (c)
570-802-8102 ( Berwick Site)

From: Fields, Jerome S [mailto:jsfields@pplweb.com]
Sent: Monday, January 14, 2008 11:12 AM
To: fehm[da.mesanla@rizzoaccoc.com
Cc: john.snooks@areva.com; Hunter, Mark T; Scopelliti, Karen T
Subject: Susquehanna River Water Quality and Fishes Report

Fehima,

Attached is the 2006 Ecology Ill Water Quality and Fishes Report. Tables 1 - 7 provide Susquehanna River water
quality data from 2006 and historical data back to 1975 in some cases. Figure 1 shows the upstream or control
monitoring location above the SSES's intake structure and also the indicator location below the SSES's discharge
in the Bell Bend area. This downstream location may also be in the vicinity of the Berwick plant's cooling tower
discharge. Finally, Figures 2 - 5 provide historical river data.

Please me know if you need additional river data and I will check to see if it is available.

Thanks,

Jerry Fields

610-774-7889
610-295-2372 (cell)

The information contained in this message is intended only for the personal and confidential use of the
recipient(s) named above. If the reader of this message is not the intended recipient or an agent
responsible for delivering it to the intended recipient, you are hereby notified that you have received
this document in error and that any review, dissemination, distribution, or copying of this message is

1/25/2008
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Table 4
- 20 -

Water quality data collected quarterly from the Susquehanna River and the Susquehanna SES blowdown, 2006. River sites
were SSES (control) and Bell Bend (indicator). Analyses were performed by the PPL Chemical Laboratory, Hazleton, PA.
N.D. n Not Detected

BLOW BELL
SSES DOWN BEND

BLOW BELL
SSES DOWN BENDPARAMETER UNITS

Date
Time
River level
Temperature
Dlssolved oxygen

pH. lab
Conductivity, lab
Total alkalinity
Phenolphthalein alkalinity
Total suspended solids

Ammonia as N
Silicon dioxide
Bicarbonate as CaCO3
Carbonate by calculation
Chloride
Fluoride
Nitrate es N03
Nitrate Ion as N
Phosphorus as P04
Sullate

Aluminum, dissolved
Aluminum, total
Barium, total
Calcium, dfssolved
Calcium, total
Copper, dissolved
Copper, total
Iron, dissolved
Iron, total
Magnesium, dissolved
Magnesium, total
Manganese, dissolved
Manganese, total
Nickel, total
Potassium, dissolved
Potassium, total
Silver, total
Sodium, dissolved
Sodium, total
Strontium, total
Vanadium, total
Zinc, dissolved
Zinc, total

Beryllium, total
Cadmium, total
Chromium, total
Lead, total
Thallium, total
Arsenic, total
Selenium, total
Antimony, total

Total mineral solids
Calcium hardness (C)
Total hardness (C)

f1
C
mg/L

gmho
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ug/L
ug/L
ug/L
mg/L
mg/L
ug/L
ug/L
mg/L
mg/I
mg/L
mg/L
ug/L
ug/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
ug/L
ug/L
ug/L

ug'L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ugIL

mg/L
mg/L
mg/L

2/23/2006
845

489,4
2

12.8

7.61
248

56
0.0
4.3

<0.10
3.9

68,3
0

23.1
0.05
3.4
0.8

0.092
2317

N.D.
<100

25
25.9
25.6
N.D.
N.D,
0.17
0.56
5.56
5.52

88
95

N.D.
1.13

1.1
N.D.
13.3
13.3

88
N.D.
<20

N.D..

N.D.
N.D.
N.D.
ND.
N.D.
<1.0
N.D.
N.D.

133.55
64.7
86.7

2/23/2006
733

t8.8
7.3

8.8
932
223

14.0
27.3

<0.10
15,4
238
16.8
105

0.21
15.4
3.5

3.006
97.5

N.D.
533
110
103
105

N.D.
N.D.
0.39
2.48
21.4
21.8

30
159
<10

4.78
4,87
N.D.
59.6
60,1
335

N.D.
N.D.
<20

<0
N.D.
<10

N.D.
N.D.
1.9

<2.0
N.D.

556.06
257,2

352

2/23/2006
851

2
12.8

7.64
248

56
0.0

4

<0.10
3.9

68.3
0

23.2
0.06

3.4
0.8

0.092
23.7

N.D.
<100

25
25.6
25.5
N.D.
N.D.
0.18
D.55
5.49
5.49

92
94

N.D.
1.07
1.08
N.D.
13.3
13.2

88
N.D.
<20

N.D.

N.D.
N.D.
N.D.
N.D.
N.D.
<1.0
N.D.
N.D.

133.17
63.9
86.3

5/18/2006
722

489.6
16.1
10.2

8.04
243

62
0.0

8

<0.10
0.2

75.6
0

22.6
0.06

1.2
0.3

0.135
21.6

N.D.
104
30

24.4
24.3
<20

N.D.
0.07
0.51
6.15
5.19

26
113

N.D.
1.28
1.31
N.D.

13
12.9

79
N.D.
<20

N.D.

N.D.
N.D.
N.D.
N.D.
N.D.
<1.0
N.D.
N.D.

126.68
60.9

82

5118/2006 5/18/20106
832 716

19.8 15.7
8.2 10.5

8.93 7.98
874 243
230 61

16.0 0.0
32 7

I
I
I
I

<0.10
2.3

242
19.2
99.7
0.21

5.4
1.2

3.175
87

.-00
378
105

93.1
93.3
<20
<20
0.31
1.76
19.9
20.1

36
347
<10
5.33

5.4
N.D.
57.4
57.1
321

N.D.
N.D.
<20

N.D.
N.D.
<10...
<5

N.D.
2.2

N.D.
N.D.

508.06
232.5

316

<0.10
0.2

74.4
0

22.7
0.06

1.3
0.3

0.147
21.7

N.D.
110
30

24.3
24.3
N.D.
N.D.
0.06

0.5
5.15
5.18

23
112

N.D.
1.26
1.29
N.D.
13.1
12.9

79
N.D.
<20

N.D.

N.D.
N.D.
N.D.
N.D.
N.D.
<1.0
N.D.
N.D.

126.29
60.7

82

I
I
1!
I
I
I
I

I

I
I



Table 4 (cont.) 21-

I
I
II

BLOW BELL BLOW BELL

UNITS SSES DOWN BEND SSES DOWN BENDPARAMETER

Dale
Time
River level
Temperature
Dissolved oxygen

pH, lab
Conductivity, lab
Total alkalinity
Phenolphthaleln alkalinity
Total suspended solids

Ammonia as N
Silicon dioxide
Bicarbonate as CaCO3
Carbonate by calculation
Chloride
Fluoride
Nitrate as NO3
Nitrate Ion as N
Phosphorus as P04
Sulfate

Aluminum, dissolved
Aluminum, total
Barium, total
Calcium, dissolved
Calcium, total
Copper, dissolved
Copper, total
Iron, dissolved
Iron, total
Magnesium, dissolved
Magnesium, total
Manganese, dissolved
Manganese, total
Nickel, total
Potassium, dissotved
Potassium, total
Silver, total
Sodium, dissolved
Sodium, total
Strontium, total
Vanadium, total
Zinc, dissolved
Zinc, total

Beryllium, total
Cadmium, total
Chromium, total
Lead, total
Thallium, total
Arsenic, total
Selenium, total
Antimony, totea

Total mineral solids
Calcium hardness (C)
Total hardness (C)

ft
C
mg/L

±rmho
mg/L
mg/L
mg/L

mg/L
mg/L
mg/IL
mg/L
mg/L
mg/L
mglL
mglL
mg/L
mg/L

ug/L
ugfL
ug/L
mu/L
mg/L
ug/L
ug/L
mg/.
mg/L
mglL
mg/l
ug/L
ug/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
ug/L
Ug/L
ug/L

ugIL
ug/L
ugIL
ug/L
ugL
ug/L
ug/L
ug/L

mg/L
mg/L
mgIL

8/tW2006 8/16[2006 6116=2006 11116=06 116I2006 11'16/2006
609 719 615 725 845 730

487.4 493,3
23.80 26.20 23.70 9.50 24.70 9.50

7.50 7.40 7.40 10.70 8.10 10.90

7.9 8.71 7.88 7.72 8.91 7.70
366 1030 366 172 733 173

94 218 94 44 201 46
0.0 10.0 0.0 0,0 15.0 0.0

7.6 27.3 6.4 14.0 84.0 15.2

<0.10
3.77
94.0
0,0

30.5
0.09
1.8
0.4

0.104
35.7

N.D.
124

34
38.5
38.5
N.D.
N.D.
0.07
0.61
8.52
8.56

48
120

N.D.
1.69
1.73
N.D.
18.8
18.7
152

N.D.
<20

N.D.

NK0
N.D.
N.D.
N.D.
N.D.
<1.0
N.D.
N.D.

195.74
96.1
131

<0.10
11.06

198
12.0
98.6
0.23

5.9
1.3

2,929
185

<100
489
113
120
120

N.D.
N.D.
0.17
1.87
25.7
25.8

28
274
<10

5.64
5.68
N.D.
59.3
59.3
450

N.D.
N.D.
<20

N.D.
N.D.
N.D.
N.D.
N.D.

2.8
N.D.
N.D.

642.13
299.6

406

<0.10
3.69
94.0

0.0
31.4
0.11
1.8
0.4

0.101
35.8

N.D.
113

34
38.7
38.8
N.D,
N.D.
0,07
0,59
8.53
8.60

44
118
<10

1.68
1.72
N.D,
18.7
18.7
152

ND.
N.D.
N.D.

N.D.
N.D.
N.C.
N.D.
N.D.
<4.0
N.D.
N.D.

196.79
96.6
132

<0.10
4.69
44.0

13.4
0.06

2.0
0.4

O.353
14.8

N.D.
308
25

19.1
19.0
N.D.
N.D.
0.11
0.81
3.82
3.89

37
53

<10
1.50
1.54
N.D.
8.60
8.48

56
N.D.
<20
<20

N.D.
N.D,
N.D.
N.D.
N.D.
<1.0
N.D.
N.O.

94.28
47.7
63.5

<0.10
15.73

171

72.8
0.22

9.4
2.1-

4,175
9.4

.100
1860

112
85.9
88.8

<20
<20

0.37
4.59
15.9
18.0

41
250
<10

6.13
6.34
M.D.
45.3
46.3
280
<10
<20

24

N.D.
N.D.
<10

<5
N.D.

N.D.
N.D.

385.13
214.6

296

<0.10
4.75
46.0

13.3

0.07
2,0
0.4

0.310
15.1

N.D.
338

24
19.2
18.9
N,D.
N.D.
0.11
0.86
3.86
3.84

34
55

N.D.
1.42
1.38
N.D.
8.64
8.45

55
N.D.
<20
<20

N.D.
N.D.
N.D.
N.D.
N.D.
<1.0
N.D.
N.D.

95.78
47.9
63.0

N



Unistar Nuclear
Bell Bend NPP

S&L Project 12198-001
Calc No. 2008-08550 rev 2Bell Bend Water Balance Calculation

ATTACHMENT 8.5

Calculation Results
Bell Bend Water Balance

I page



LL



Unistar Nuclear
Bell Bend NPP

. S&L Project 12198-001
Calc No. 2008-08550 rev 2Bell Bend Water Balance Calculation

AITACHMENT 8.6

Bell Bend Anticipated Water Use
Response to RFI #SL-BER-053

(Design Input 2.9)
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SUniStew
NUCLEAR ENERGY

July 28, 2008

Robert Hameetman
Sargent & Lundy Engineers
55 E. Monroe Street
Chicago, IL 60603

RFI #08-278

Subject: Response to RFI SL-BER-053, from Robert Hameetman to George
Wrobel, dated February 12,2008.

Attached is the subject RFI and the UniStar Nuclear response.

Sincerely,

G. van Noordennen

xc: J. Price, w/o
B. Perdue
R. Hameetman, S&L
T. Barnett, S&L
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UniStar
N' F_; C • L ýA RREQUEST FOR INFORMATION (RFI)

RFI NUMBER: SL-BER-053 DATE: February 12, 2008

PROJECT NUMBER: 759 PROJECT NAME: Berwick

SCHEDULE ACTIVITY ID: PL231045310

ORIGINATOR: Richard Pospiech (S&L) PHONE/FAX: 312-269-2207

PROJECT MANAGER APPROVAL:

SUPERVISOR APPROVAL:

TO: Geor -e. Wrobel.unistarnuclear.com CC Mlchael.calna.unistarnucfear.com, Bob
Hameetman (S&L), Jeff Saltarell] (S&L), Maury Pressburger (S&L), Jas Devgun (S&L),
Howard Anderson (S&L)
REFERENCE SECTION(S).• REV.: N/A

SPECIFICATION(S)- NIA/ REV.: NIA

INFORMATION REQUESTED:

Please confirm that it Is acceptable to use the following flows listed in the Calvert Cliffs Unit 3 ER Section 3.3 Plant
Water Use for our conceptual designs:

1) 20 gpm (max) into Waste Water Retention Basin from Waste Water Treatment Plant
2) 55 gpm (max) into Waste Water Retention Basin from Miscellaneous Low Volume Waste
3) 779 gpm (max) into Waste Water Retention Basin from Reverse Osmosis
4) 276 gpm (max) into Waste Water Retention Basin from Membrane Filtration
5) 80 gpm (max) for the makeup water to the Demineralizer
6) 625 gpm (max) to the Fire Water Storage Tanks from Raw Water
7) 1,880 gpm (max) from ESWS Blowdown. We are currently routing this flow to the Waste Water Retention

Basin per the standard design. If the ESWS blowdown should be routed to the 30-day UHS pond, please
notify us.

8) 3,764 gpm (max) for the non-safety related makeup water to the ESWS Cooling Towers from the Raw Water
System.

9) 36 gpm (max) for the Potable and Sanitary Water Systems

Please, confirm that the UHS pond supply makeup water is for all four UHS cooling tower basins, simultaneously
under LOCA conditions; and the UHS pond Is sized to contain the safety related ESWS makeup water inventory
required for 30 days under LOCA conditions.

Please provide the required makeup flow rate to the 30-day UHS pond.

We are currently routing the CWS and ESWS blowdowns to the wastewater retention basin per the standard design
with the water from the retention basin ultimately discharged to the river. Please confirm.

RESPONSE REQUIRED BY: February 25, 2008

IMPACTS: Conceptual Designs
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RESPONSE INFORMATION

TO: _q_ FROM: 6.'
IOF:

RESPONSE
INFORMATION:

Please see the attached table with information on water flows.

Flow information for the following water streams, which appear on the table, has been provided from
either the most current revision to the Calvert Cliffs RCOLA or the USEPR FSAR:

" ESWS Cooling Tower Evaporation (USEPR FSAR)

" ESWS Cooling Tower Drift

" Demineralized Water Distribution System Makeup

* Fire Water Distribution System Makeup

. Floor Wash Drains

. Potable and Sanitary Water Dstribution System (Plant Users only) Makeup

* Miscellaneous Low Volume Waste

* Start-up Temporary Storage Discharge

* Treated Liquid Radwaste

* Sanitary Waste (plant users only)

Sargent & Lundy is responsible for providing flow information for the following combined or component
water slreams, which also appear in the attached table:

* Susquehanna River Water Demand

• River Intake Screen Cleaning Water

" Raw Water Supply System Makeup

" RWSS Pump Strainer Cleaning Water

" RWSS Filter Backwash

" ESWS Makeup

* ESWS Blowdown

• Power Plant Makeup

" UHS Storage Pond Makeup

* Circulating WaterSystem (makeup, evaporation, drift and blowdown)

* Potable and Sanitary Water Distribution System (non-plant users only) Makeup

• Effluent Discharge to Susquehanna River

• Waste Water Retention Basin Discharge

• RWSS Filter Backwash Discharge

* Demineralizer Feed RO Reject

* ESWS and CWS CT Blowdown

* River Intake Screen Cleaning Water Discharge

* RWSS Pump Strainer Cleaning Water Discharge

* Sanitary Waste (non-plant users only)

Prepared by: -". -

Reviewed by: .•,L



APPROVED FOR USE: DATE:
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UniStar Response for RFI SL-BER-053

Please use the attached table to calculate the revised water balance for plant operations.
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Bell Bend Anticipated Water Use I

Water Streams Average Maximum Source of
Flow a Flow b Information

gpm (Ipm) gpm (Opm)
Susquehanna River Water Demand 25,729 (97,384) 28,179 S&L

.__ _ __._( (106,656) ....
River Intake Screen Cleaning Water - - S&L

Raw Water Supply System (RWSS) 1,921 (7,271) 4,371 (16,544) S&L

RWSS Pump Strainer Cleaning Water - - S&L

RWSS Mire Backwash 91 (344) 208(787) S&L

Essential Service Water 1,713 (7,124) 3,426 (12,967) S&L
System(ESWS)/Ultimate Heat Sink
(UHS) Makeup

ESWS Cooling Tower 1,142(4,322) 2.284 (8,645) USEPR FSAR
Evaporation _ _ Table 9.2.5-2

ESWS Cooling Tower Drfll' 2 (8) 4(15) Calvert Cliffs
RCOLA/Bechtel

ESWS Cooling Tower 569(2,154) 1,138 (4,307) S&L based on 3
Slowdown cycles of

__concentration

Power Plant Makeup 117 (443) 737 (2,790) S&L

Demineralized Water 107(405) 107(405) Calvert Cliffs
Distribution System RCOLA/Bechtel

+ 27 gpm for RO
(S&L)

Fire Water Distribution .5(19) 625(2,366) Calvert Cliffs
System RCOLA/Bechtel

Floor Wash Drains 5(19) 5(19) Calvert Cliffs
,,_, RCOLA/BeGhtef

UHS Storage Pond - - S&L

Circulating Water Supply System (CWS) 23,808(90,113) 23,808 S&L
(90,113)

CWS Cooling Tower Evaporation 15,872 (60,076) 15,872 S&L based on 3
(60,076) cycles of

concentration
CWS Cooling TowarDrifl 8(30) 8(30) S&L based on 3

cycles of
concentration

CWS Cooling Tower Slowdown 7,928 (30.007) 7,928 (30,007) S&L based on 3
cycles of

concentration

Municipal Water Demand (PA American 103 (390) 236(893) S&L
Water)

Potable and Sanitary Water Distribution System 103(390) 236 (893) S&L

Plant Users 93 (352) 216 (818) Calvert Cliffs
RCOLA/Bechtel

Non-Plant Users 10(38) 20(76) S&L

Effluent Discharge to Susquehanna River 8,665 (32,797) 9,367 (35,454) S&L

Waste Water Retention Basin Discharge 8,654 (32,755) 9,356 (35,412) S&L
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Bell Bend Anticipated Water Use 2

Water Streams Average Maximum Source of
Flow' Flow b information

gpm (lpm) gpm (1pm)
RVWSS Filter Backwash Discharge 91(344) 208 (787) S&L

Miscellaneous Low Volume Waste 39(148) 55 (208) Calvert Cliffs
RCOLA/Bechtel

Demineralizer Feed Reverse Osmosis 27 (102) 27(102) S&L
Reject

ES1/WS Cooling Tower Blowdown 569 (2,154) 1,138 (4,307) S&L

CWS Cooling TowerBlowdown 7,928 (30,007) 7,928 (30.007) S&L

Start-up Temporary Storage Discharge -- Calvert Cliffs
RCOLA/Bechtel

Treated Liquid Radwaste 11(42) 11(42) Calvert Cliffs
RCOLA/Bechtel

River Intake Screen Cleaning Water Discharge -- - S&L

RWSS Pump Strainer Cleaning Water - - S&L
Discharge

Effluent Discharge to Municipal Sewer .
(Berwick Area Joint Sewer Authority)

Sanitary Waste 103(390) 236 (893) Calvert Cliffs
RCOLA/Bechtel

+ non-plant
.... _ (S&L)

a. Average flow represents the expected water consumptive rates and returns for normal plant
operating conditions.

b. Maximum flow represents water consumptive rates and returns during normal
shutdown/cooldown.

~7
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Suildfg a world of difference:

Client Name:
Project Name:
Calculation Title:

Unistar
Bell Bend UHS
ESWEMS Retention Pond c

CALCULATION COVER SHEET
Project No.:
Calculation No.:

Sizin_q File No.:
Page

161642
161642.51.2001
51.2000
1 of 116

Calculation Type
Seismic Classification
Quality Classification

El Preliminary Final

ElR
[I G

Objective Determine the volume of water necessar to provide 27 days of make-up water to the Essential Service
Water System (ESWS) of the proposed US-EPR at the Bell Bend site.

Unverified Assumptions Requiring Subsequent Verification
.[ No. Assumption Verified By Date
1 The ground water depth is 20 feet. See assumption 2 below.
2 The coefficient of permeability is 10" m/s. The 3 ft. liner thickness is a

function of the coefficient of permeability. See assumption 3 below.
Refer to page 7 of this calculation for additional assumptions.

This Section Used for Computer Calculations
Software Program Name/Number: N/A Version:

Number of Pages:

Evidence of or reference to computer program verification, if applicable:

Bases or reference thereto supporting application of the computer program to the physical problem:

Review and Approval
Prep.ared By Approved By

Rev. , .. P.rint and Sign ,/• Date DVR No.* Print and Sign Date

0 David B. Schwenk , -( DVR-0011 -. > &.".'L•I / &.a 126 MJZz;A

Revision Description
Initial Issue.

"Indicate Design Verification Review (DVR) Checklist number.
This calculation supersedes Calculation Number:
This calculation Is superseded by Calculation Number:
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Section
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Description
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References
Summary and Conclusion
Design
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Analysis
Calculation and Results
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2
3
4
4-7
7
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1.0 Purpose and Scope

The purpose of this calculation is to determine the volume of water necessary in a makeup pond to
provide 27 days of make-up to the ESWS at the Bell Bend Nuclear Power Plant. The proposed unit
is a US-EPR, which already has a 3 day make-up supply in its ESWS cooling tower basins;
therefore, this makeup pond only needs to furnish 27 days to meet the NRC requirement of 30 days.
The total volume will include the makeup requirements of the US-EPR unit (i.e. evaporation and drift
from the ESWS cooling towers); 30 days of seepage; the volume required to provide the Net
Positive Suction Head (NPSH) for the make-up pumps; and the greater of either 30 days of
evaporation, or the volume of water lost to an ice cover.
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2.0 References

1. MathCAD 11.0 (used for this calculation)
2. Ashton, George D. (editor), River and Lake Ice Engineering, Water Resources Publications, Littleton,

Colorado, 1986.
3. Lee, C. C. (editor in chief), Shun Dar Lin (associate editor), Handbook of Environmental Engineering

Calculations, McGraw-Hill Publishing Company, New York, 2000.
4. Not Used
5. Mesri, Gholamreza, Ralph B. Peck, Karl Terzaghi, Soil Mechanics in Engineering Practice, John Wiley

& Sons, Inc., New York, 1996.
6. Wark, Kenneth Jr., Tables and Figures to Accompany Thermodynamics, McGraw-Hill Publishing

Company, New York, 1986
7. Atmospheric Science Data Center, NASA Surface meteorology and Solar Energy, Available Tables,

Accessed 5119/2008. (Attachment 2)
8. Myer, Kutz (editor), Mechanical Engineers' Handbook (Second Edition), John Wiley & Sons, 1998.
9. Design Conditions for Wilkes-Barre, PA, 2005 ASHRAE Handbook - Fundamentals ([P). (Attachment

3).
10. Black & Veatch Calculation 161642.51.2003, ESWEMS Cooling Water Volume, Revision 0.
11. Nuclear Regulatory Commission, Office of Standards Development, Regulatory Guide 1.27, "Ultimate

Heat Sink for Nuclear Power Plants", Revision 2, January 1976.
12. Technical Document, US EPR System Description, Essential Service Water System (PE), AREVA NP

Inc., Document 15 - 9001540 -004, October 12, 2007.
13. Ingersoll-Rand Pumps, Centrifugqal Pump Fundamentals, Ingersoll-Rand Co., USA, 1985.
14. Marly Class 800 Data Sheet, Mechanical Draft Water cooling Tower, March 15, 2007, Attachment 2 to

letter NP 07-0011, File 14.0200.
15. Black & Veatch Calculation 161642.51.2004, Bell Bend Meteorological Data - Worst Case

Evaporation, Revision 0.
16. Munson, Bruce R., Donald F. Young, Theodore H. Okiishi, Fundamentals of Fluid Mechanics, John

Wiley & Sons, Inc., New York, 1998.
17. Cleveland, Cutler J., Encvclopedia of EnergV, Elsevier Academic Press, San Diego, California, 2004.
18. Sargent & Lundy, Conceptual Grading and Earthwork Report- Bell Bend Nuclear Power Plant -

UniStar Nuclear Energy, Report No. SL-009450, March 2008, Revision 0.
19. Paul C. Rizzo & Associates, Calculation 2.5.4-2, Groundwater Elevation, BBNPP, 2/18/2008, Revision

0.
20. National Climatic Data Center (NCDC), "Solar and Meteorological Surface Observational Network;

1961-1990 CD-ROM," Hourly Data for Wilkes-Barre/Scranton International Airport, Version 1.0,
September 1993.

21. National Climatic Data Center (NCDC), "Hourly United States Weather Observations 1991-1995," CD-
ROM, Hourly Data for Wilkes-Barre/Scranton International Airport, September 1997.

22. National Climatic Data Center (NCDC), "Integrated Surface Hourly Data 1996-2005," Hourly Data for
Wilkes-Barre/Scranton International Airport, 2005.
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3.0 Summary and Conclusion

Pond Volume at Normal
Water Level:

Minimum Volume:

Minimum Depth:

Margin over Minimum Volume at Normal Water Level:

3.34 x 10 6 ft3

2.03 x 106 ft
3

12 ft.

64.81%

4.0 Design

4.1 Design Inputs

Define units and constants for MathCad

Bars

Millibars

Celcius

Fahrenheit

Gallons per Minute

Langley

bar := 10 5 Pa

mb:= bar-10- 3

degC := K

degF := 5K
9

gpm := I gal
min

tcal
langley:= I

2
cm

Ref. 6, Table A-2M

Ref. 17

Inputs

Time period of ESW Makeup

Time period post-accident
(for evaporation and seepage)

Pond At-Grade Width

Pond At-Grade Length

Pond Water Depth

t := 27day

ts:= 30day

Wg := 400ft

lg:=. 700ft

d:= 17ft

Ref. 12

Ref. 11

Assumption I

Assumption 1

Assumption 1
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Side Slope

Radius of Corner Fillets @
the pond bottom

Pond Excavation Total Depth

Cooling Tower Circulating
Water Flow

Drift loss, % of Circulating Flow

Latent Heat of Fusion of Ice

High Air Temperature
for Pond Evaporation

Water Vapor Pressure @
Ta

Water Vapor Pressure @
Average Dewpoint Temperature
for 30 Day Period

1
Sslope := -•

r2:= 20ft

dt:= 22ft

Assumption I

Assumption I

Assumption 1

QT:ý 19000gpm

rT:= 0.0010%

J
Lice := 333.4-

gm

Ta := 52.42degF

ea := 3.12mb

es := 13.42mb

Ref. 14

Ref. 14

Ref. 2, Page 45

Ref. 15, Attachment 3

Ref. 15, Attachment 3

Ref. 15, Attachment 3

Solar Insulation
kW. hr

Rsun := 5.51
2m *day

Rsun = 474.092 langley
day

Ref. 7

Average Windspeed
mi

Up:= 20.3 -r

hr

mi
up = 487.2

day

Ref. 9
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Density of Ice @ 0C

Specific Weight of Water @
39 F

Atmospheric Pressure

Vapor Pressure of Water
@ 94F

Vapor Pressure of Water
@ 96F

Temperature of Ice/Water
Interface

Minimum Average Daily
Low Air Temperature

Time frame of Ice Formation

Volume of water for ESWEMS
makeup

Pice,:= 916.59 kg
3m

Ibf
7H20 := 62.426-

ft
3

Patm := 14.7psi

P94VP := .7914psi

P96VP := .8416psi

Ref. 8, Table 39.17

Ref. 16

Ref. 6, Table A-12

Ref. 6, Table A-12

Ti:= OdegC

Tmin := -6.92degC

tice:= 31 day

Vuhs:= 1.115.107gal

Attachment 2

Attachment 2

Ref. 10

Depth of water table

Thickness of clay liner

dwt:- 20ft

tliner := 3ft

k:= 10- 8 rn
8

Assumption 2

Assumption 3

Assumption 3
Coefficient of permeability for
clay
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4.2 Design Margins

Client Marqin: No specific client margin is applied.
Safety Margin: No specific safety margin is applied.
Design Margin: No specific design margin is applied.
Operation Margin: No specific operation margin is applied.
Other Margin: No other margins are applied.

4.3 Acceptance Criteria

The retention pond is sized to meet the requirements of Reg. Guide 1.27.

5.0 Assumptions

1. The pond excavation will be 700 feet long, 400 feet wide, 22 feet deep, the side slope will be 3:1,
the corner radius on the bottom of the pond will be 20 feet, and the normal water depth will be 17
feet to be identical in size to the ESWEMS pond at the Callaway Nuclear Station, Unit 2.

2. Based off of Reference 18 and Reference 19, the ground water depth is conservatively set at 20
feet. This is dependent on the final revision of Reference 19.

3. Based off of Reference 5, the coefficient of permeability of the liner will be 10-8 m/s. This property
will need to be verified by an ITAAC commitment. To ensure an acceptable seepage rate, the 3
foot thickness of the liner is based off of this property. The liner thickness is a function of the
coefficient of permeability.
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6.0 Analysis

6.1 Total UHS Required Volume

The total UHS Required Volume will consist of the water for ESWEMS makeup and water lost to drift in the
cooling towers. The volume of water lost to drift is calulated as follows:

Vdrift:= QT.Pr.t Vdrift = 987.525 ft3 Vdrift = 0.023 acre -ft

Where Vdrift Is volume of drift, QT is flowrate of circulation water through the cooling tower, rT is % drift loss,

and t is days

Total UHS Required Volume is then calculated as follows:

VUHS = Vuhs + Vdrift

6.2 NPSH Available

Net positive suction head will be calculated at a water elevation of zero feet above the eye of the pump. If a
vertical pump is used, then there will be no additional head requirements from a suction pipe due to the eye of
the pump being submerged to an elevation near the bottom of the retention pond.

Per Reference 13, the following equation is used to determine available NPSH:

NPSHA = Patm - PVP

YH20

Where NPSHA is available net positive suction head, Patm is atmopheric pressure, YH20 is

the specific weight of water, and PvP is the vapor pressure of water.
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6.3 Seepage Volume

The rate of seepage from the make-up pond is a function of the composition of the pond liner and the surface

area of the wetted surface. The composition of the pond liner will be clay with a permeability of 10-8 m/s, and
this will be validated with an ITAAC commitment following construction. The volume will be calculated based
on the wetted surface area of the pond, the discharge velocity through the liner, and the time period post
accident. The wetted surface area will include the rectangle at the bottom of the pond plus the rectangles that
make up each side of the pond (two (2) on each side for a total of four (4)) and the surface area of a truncated
cone to account for the corners. See Figure 1 for clarification.

1 rft) q (iNvA)

Figure 1

The equation for the surface area of a truncated cone is of the following form:

SAtruncated = :--r1 sl - r2 -s2 )

Where: r1 = major radius (surface of water)

r2 = minor radius (bottom of pond)

Sn = slant height of cone with radius rn = [rn 2 + (rn X Sslope)2].5

The major radius of the conical sections is defined by the following equation:

d
rl := e + r2Sislope rl = 71 ft

To determine the surface area of the proposed pond, the dimensions of the normal water surface will need to
be calculated as follows:

dfb := dt - d dfb = 5ft

Where dfb is freeboard depth, dt is pond excavation total depth, and d is pond water depth.
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I:= ig - 2

Sslope
dfb

W:= Wg - 2-
Sslope

I = 670ft

w= 370 ft

Where- 1g and wg = At grade length and width, respectively
dfb = Depth of freeboard

Sslope = Side Slope

The wetted surface area of the proposed pond is then calculated by the following, where I, w, and d represent
surface length, surface width, and depth, respectively:

A:= I w-s -2 __iped - 4r2 2 + [1l-2. dsp 2r2)J + w -2. dsop 2r2)J]-2-10' 5d ...j
' 1o) (rw "slope) 4(r2-Sslope 21 w Sslpe

L+ RIt2 + [rl -r12 + (rl.Sslope )2]"5 - r2[r22 + (r2"Sslope )2]"]]

S

SA= 2.485 x 10 ft

The discharge velocity through the liner is calculated by the following equation:

v= k-i Ref. 5, Page 72

Where: v = discharge velocity
k = coefficient of permeabilty
i = hydraulic gradient

The hydraulic gradient is the rate of loss of total head through the soil and is calculated by the following
equation:

Ah du - lra - h

As -• 0 As ds

Where: Ah = head loss through the soil
As = macroscopic flow distance through the soil

Ref. 5, Page 72
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For this calculation, the value of i will be conservatively set as:

(dfb- dwt)

tliner
i=5

Where: dfb = depth of freeboard

dwt= depth to water table

tlner = thickness of clay liner

The volume of seepage is then calculated by the equation:

Vseepage = v.SA-ts

6.4 Evaporation or Freezing Volume

Since evaporation and an ice cover can not occur simultaneously, this calculation will only factor into the total
volume the worst of the two cases. Similarly, since frazil ice can only occur in open water, it can not occur
simultaneously with an ice cover, and it is assumed that the volume of water lost to an ice cover will be
substantially greater than the volume of water lost to frazil ice because frazil ice is a mixture of ice and water.
It is therefore assumed that the volume of water lost to any potential frazil ice formation, such as could occur
in a partial ice cover, will be bounded by the calculation for the volume of water lost to a full ice cover.

The equation for depth of water lost daily to evaporation is:

(Ta) 2121(0.1024_0.01066In* Rsun' day )"1

degF .Jk •, f langley))] _ 0.0001 ...e .88
es ea 8 day)

L0.0105 Hg - - 7n3. mi ,1)i
i n Hig iHg l m in

Revap:=
-7482.6

a2 -LT-.) +398.36
(0.015)+ [-4- 398.36 6.8554.10 .e degF

day

Ref. 3,
Page 1.190
Equation 3.12

in
Revap = 0.32

day

Where: Revap = depth of water lost per day

Ta= High Air Temperature for Pond Evaporation

e.= water vapor pressure at the saturation (dew point) temperature

ea = water vapor pressure at Ta

Rsun = solar radiation

Up = Average wind speed for 30 day period



S ~ BLACK & VEATCH
Building a world of tifference•

CALCULATION CONTINUATION SHEET
Client Name: Unistar Project No.: 161642
Project Name: Bell Bend UHS Calculation No.: 161642.51.2001
Calculation Title: ESWEMS Retention Pond Sizing Revision: 0 Page 12 of 17

The total evaporation is dependent on the surface area of the pond. This calculation will assume the pond is at
its maximum operating level, which is the most conservative approach. The maximum operating level is the at
grade level minus the depth of freeboard. The inputs for the parameters listed above are the worst case
gleened from the data analyzed from Reference 15, Reference 7, and Reference 9. The lowest day of average
relative humidity from Reference 15 is combined with the highest average monthly insolation from Reference 7,
and the 1% exceedance extreme annual windspeed from Reference 9 to create a synthetic day for worst case
pond evaporation. The windspeed from Reference 9 is more conservative than the average monthly
windspeeds found in Reference 7. This synthetic day is then repeated for 30 consecutive days to create a
conservative 30 day period.

The total volume of water lost to an ice cover is dependent on the maximum surface area of the pond and
maximum depth of the ice. The maximum depth of the ice is dependent on the thermal conductivity of ice,
the temperature difference between the ice/water interface and the ambient air, the time period of ice
formation, the density of ice, and the latent heat of fusion of ice. The time period of ice formation is the
period before the design basis event occurs. Historic climactic data found in References 20, 21, and 22
was analyzed to determine the average monthly daily lows. Only the winter months of November,
December, January, February, and March were analyzed because freezing temperatures are only expected
during those months. This analysis is displayed in Attachment 2., and the coldest average daily low
temperature at BBNPP between 1961 and 2005 occured during the month of January, so the time period of
ice formation used in the maximum ice thickness calculation will be 31 days. The depth of ice is defined by
the following equation from Reference 2, page 234:

h = .2"ki(T i - T m in)tice '5
hice -. pice.Lice I

The thermal conductivity of ice, k,, is defined by the following equation, also from Reference 2, page 47:

ki = 2.21 - 0.011(Tmin)

This method is conservative for the following reasons. First, the volume of ice is greater than the associated
volume of water; therefore, the volume of water lost to ice will be less than the volume of ice formed. Second,
the minimum temperature used in the analysis is the average daily low, which means the temperature will rise
throughout the day, thus slowing (or in some cases reversing) the formation of ice. Third, per Reference 2,
the equation for the depth of ice assumes heat transfer across the ice/water interface is negligible. In reality,
heat will conduct from the water to the ice, slowing the formation of ice.
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6.5 Total Volume

The total volume of the pond will be the area inside the liner. If ITAAC testing indicates the liner needs to be
thicker than 3 feet, the entire excavation should increase in size accordingly. The total volume of the
proposed Unit 2 pond will include a trapezoidal cross section extrusion for the main body of the pond, two (2)
other trapezoidal cross section extrusions for the ends of the pond, and four (4) quarter truncated conical
sections for the corners of the pond.

The volume of a trapezoidal extrusion is the area of the cross section times the length of the extrusion. The
area of the cross section is as follows:

Atrapezoid = (bl + b2)h
2

Where:
bn is the length of the base
h is the height of the trapezoid.

The volume of a truncated cone is the difference in the volume of two similar cones:

Vconic = Voonel - Vcone2

The volume of a cone is as follows:

Vcone r r2.d
3

Where:
r is the axis
d is the depth of the cone.

It can be determined that:

Vconic = 3-(r2 2 + r + rl -r2) d

The minimum volume is the UHS volume plus the volumes calculated in sections 6.2, 6.3, and 6.4. The pond
margin is calculated by the following equation:

Vtotal - Vmin

Vmin
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7.0 Calculation and Results

7.1 Total UHS Required Volume

The total UHS required volume is as follows:

VUHS := Vuhs + Vdrift VUHS = 1.49 2 x 10 6ft VUHS = 34.241 acre .ft

7.2 NPSH Available

The saturation vapor pressure for 95 degree F water will be determined by averaging the vapor pressure at 94
and 96 degrees F from existing saturation tables in Reference 6.

P94VP + P96VP
PVP := 2

PVP = 0.816 psi

The NPSH available is determined by the following equation:

Patm - PVP
NPSHA

YH20

NPSHA = 32.026 ft

Based on this analysis, no additional pond volume is needed to account for NPSH if a submerged vertical
pump with a required NPSH less than 32 feet is used.

7.3 Seepage Volume

The discharge velocity through the liner is calculated by the following equation:

v:= k.i

The seepage volume Is as follows:

v= 5X108
S

Vseepage := v.SA-ts

Vseepage = 1.057 x10 5 ft3 Vepg 246ce
Vseepage = 2.426 acre -ft
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7.4 Evaporation or Freezing Volume

7.4.1 Evaporation

Maximum Surface Area Amax:= w.I

Amax = 2.479 x 105 ft2

Vevap:= Amax.Revap.ts

Vevap = 1.983 x 10 5 ft3
Evaporation Volume

Vevap = 4.553 acre.ft

7.4.2 Freezing

Thermal Conductivity of Ice ki := 2.21 -0.011 W (Tmin)
m.degC m-degC2

w
ki = 2.286

m-degC

Thickness of Ice Cover hie:= [2ki.(Ti - Tmin) ticell5

L Pice'Lice J

Volume of Ice

hice = 20.732 in

Vice : Amax .hice

Vice = 4.283 x 10 5 ft3
Vice = 9.832 acre-ft

Since the volume of water lost to evaporation is less than the volume of water lost to ice cover, the
total volume required in the make-up pond will account for an ice cover.
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7.5 Available Usable Pond Volume

7.5.1 First Trapezoidal Extrusion

The area of a trapezoid is one half the sum of the bases times the height:

Atrapezoidl := -i[+ w- 2Ssoped

The volume is found by multiplying the Area by the length of the extrusion as follows:

Vtrapezoidall : Atrapezoidl .( - 2.rl)

Vtrapezoidall = 2.863 x 106ft3

7.5.2 Second Trapezoidal Extrusions

I
Atrapezoid2 := - .(r2 + rl) -d

2

The total trapezoidal volume is found by multiplying two times the area, to account for both
ends, by the length of the extrusion as follows:

Vtrapezoidal2 := 2Atrapezoid2'(w - 2.r1)

Vtrapezoidal2 = 3.527 x 10 5ft

7.5.3 Volume of Corners

The volume of the comers is found by calculating the volume of a truncated cone, to account for
all four corners, with its major radius at water level and its minor radius at the bottom of the
pond. The volume is as follows:

Vconic:= 3-(r12 + r2 2 + rl.r 2 ).d

3 53

Vconic =1.221 x 10 5ft3
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7.5.4 Total Pond Volume

The total pond volume is then:

Vtotal := Vtrapezoidall + Vtrapezoidal2 + Vconic

Vtotal =
3 .3 4 xl10 6 ft3 VtotaI = 76.635 acre-ft

The minimum required pond volume is then:

Vmin := VUHS + Vice + Vseepage

Vmin = 2 .0 3 x 106 ft3 Vmin = 46.499 acre-ft

A summary table of pond water depth to corresponding pond volume and margin is shown in Attachment 1. The
volumes for First Trapezoidal, Second Trapezoidal, Cone Volumes and Margin are calculated using the equations
described in Section 6.5 above.

8.0 Attachments

Attachment 1: Pond Volume to Depth Table (1 page)
Attachment 2: Mean Monthly Daily Lows, 1961-2005 (97 pages)
Attachment 3: Design Conditions for Wilkes-Barre (1 page)
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Pond Volume to Depth Table
Page 1 of 1

First Second
Depth Freeboard Elevation Total Volume Total Volume Trapezoidal Trapezoidal Cone Volume

(if) (ft) (MSL) (ftA3) (acre-fl) Volume (ftA3) Volume (ftA3) (ftA3)

0 22 653 0.OOOE+00 0.000 0.OOOE+00 0.000E+00 0.000E+00
1 21 654 1.543E+05 3.543 1.431E+05 9.804E+03 1.455E+03
2 20 655 3.137E+05 7.201 2.893E+05 2.098E+04 3.343E+03
3 19 656 4,780E+05 10.973 4.388E+05 3.352E+04 5.721E+03
4 18 657 6.474E+05 14.863 5.914E+05 4.742E+04 8.646E+03
5 17 658 8.220E+05 18.870 7.471E+05 6.270E+04 1.217E+04
6 16 659 1.002E+06 22.997 9.060E+05 7.934E+04 1.636E+04
7 15 660 1.187E+06 27.244 1.068E+06 9.736E+04 2.127E+04
8 14 661 1.377E+06 31.614 1.233E+06 1.167E+05 2.694E+04
9 13 662 1.573E+06 36.106 1.402E+06 1.375E+05 3.345E+04

10 12 663 1.774E+06 40.723 1.573E+06 1.596E+05 4.084E+04
11 11 664 1.980E+06 45.465 1.748E+06 1.831E+05 4.918E+04
12 10 665 2.193E+06 50.335 1.926E+06 2.079E+05 5.851E+04
13 9 666 2.410E+06 55.333 2.107E+06 2.342E+05 6.890E+04
14 8 667 2.634E+06 60.461 2.292E+06 2.617E+05 8.040E+04
15 7 668 2.863E+06 65.719 2.479E+06 2.907E+05 9.307E+04
16 6 669 3.098E+06 71.110 2.670E+06 3.210E+05 1.070E+05
17 5 670 -3.638E26 76.635 ý.863E+6 3.•27E+05 1.221i+05
18 4 671 3.585E+06 82.294 3.060E+06 3.858E+05 1.387E+05
19 3 672 3.837E+06 88.089 3.260E+06 4.202E+05 1.566E+05
20 2 673 4.096E+06 94.022 3.464E+06 4.560E+05 1.759E+05
21 1 674 4.360E+06 100.094 3.670E+06 4.932E+05 1.968E+05
22 0 675 4.631E+06 106.306 3.880E+06 5.317E+05 2.192E+05

Margin

-100.00% At grade length: 700
-92.38%
-84.51% At grade width: 400
-76A0%
-68.04% Slope: 0.33
-59.42%
-50.54% Bottom Radius: 20
-41.41%
-32.01% Minimum Volume: 2.03E+06
-22.35% (ft^3)
-12.42%

-2.22%
8.25%

19.00%
30,03%
41.33%
52.93%

76.98%
89.44%

102.20%
115.26%
128.62%
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Conceptual Design of the Circulating Water System
Bell Bend Nuclear Power Plant

Report No. SL-009498 Rev. 3
Project No. 12198-004

1.0 PURPOSE

The purpose of this report is to provide a conceptual design for the Circulating Water System (CWS) of the
proposed Bell Bend Nuclear Power Plant. This evaluation will be used in support of the Combined Operating
Licensing Application (COLA) and serve as a basis for the detailed design of this system. This system
includes:

* The intake structure, which houses the CWS makeup pumps, Raw Water Supply System (RWSS)
pumps, traveling screens, and screenwash pumps.

• The CWS puzmphouse at the cooling tower basin, which houses the CWS pumps.
* CWS makeup from the intake structure to the CWS cooling tower basin.
* CWS flow from the CWS pumps, located in the CWS pumphouse, to the main condenser and

auxiliary cooling water system (ACWS) and back to the CWS cooling towers.
* CWS blowdown from the CWS cooling tower basin to the common retention basin.
• The common retention basin which collects plant wastewater flows and allows any sediment to settle

before the water is discharged to the environment.
* Retention basin discharge to the diffuser structure in the Susquehanna River.

The scope of this report includes the following:
* System design bases.
" System general description.
* Pumps, cooling towers, piping, and valves description.
• Structural and geological design considerations for pipe trenches.
o Vacuum priming system.
o Description of the intake structure, including: civil, structural, electrical, I&C, HVAC, and fire

protection design considerations.
* Description of CWS pumphouse including; civil, structural, electrical, I&C, HVAC, and fire

protection design considerations.
* Description of the common retention basin including: civil, structural, and I&C design

considerations.
* Information on the retention basin discharge, including a description of the diffuser structure in the

Susquehanna River and structural design considerations.
* System chemical treatment.

2.0 ASSUMPTIONS

2.1 The main condenser tubes are assumed to be constructed of 304/316 stainless steel (Ref 6.2)
(Unverified).

3.0 DESIGN INPUTS

3.1 CWS main headers are 132-inch concrete pipe underground and 132-inch carbon steel above ground
per Reference 6.4.

3.2 CWS pumps consist of four 25% vertical shaft pumps per Reference 6.4.
3.3 CWS makeup is 23,808 gpm and CWS blowdown is 7,928 gpm based on 3 cycles of concentration per

Reference 6.30 (Attachment T) (Unverified).
3.4 The maximum retention basin discharge flow is 9,356 gpm and an additional 11 gpm is added to the

discharge pipe from the liquid radwaste system based on Reference 6.5 (Unverified).
3.5 The maximum temperature of the CWS blowdown is 90*F (Ref. 6.2).
3.6 The maximum temperature of the ESWS blowdown is 957 (Ref. 6.7).
3.7 The maximum allowable discharge temperature is 87"F based on protection of warm water fishes in

Susquehanna River (Ref. 6.2).
3.8 The rise-to-shutoff head of conventional vertical turbine pumps is approximately 150% of the normal

operation pressure (Ref. 6.9).
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3.9 Unistar will be selecting two natural draft cooling towers with a 720,000 gpm circulating water
flowrate described in Report 2008-06824, "Engineering and Economic Evaluation of the Integrated
Heat Rejection Cycle" (Ref 6.2).

4.0 EVALUATION

4.1 DESIGN BASES

The CWS performs no safety-related function and therefore has no nuclear safety-related design basis.

The CWS is designed to meet the following functional criteria:
" Supply cooling water from the normal heat sink to the turbine condensers and auxiliary cooling

water system (ACWS).
* Discharge heated water from the turbine condensers and ACWS to the normal heat sink.
* Cool the discharged heated water in the normal heat sink to an acceptable temperature.

4.2 GENERAL DESCRIPTION

The CWS is a non-safety-related interface system that provides a continuous supply of cooling water to the
turbine condensers and ACWS and rejects heat to the environment via the normal heat sink.

CWS components and equipment are classified Quality Group E and non-seismic (Ref 6.4).

The CWS consists of CWS pumps, CWS makeup pumps, two natural draft cooling towers, the main
condenser, the retention basin, the discharge diffuser, and associated piping, valves and instrumentation. A
general flowchart of the CWS is shown in Figure 4.2-1, below:

Figure 4.2-1 CWS Flowchart.

The CWS pumps, housed in the CWS pumphouse (discussed in Section 4.6 of this Report) adjacent to the
cooling tower, deliver 720,000 gpm (Design Input 3.9) of circulating water to the turbine building and
through the main condenser to remove latent heat from the turbine exhaust steam. The circulating water also
flows through the ACWS. The circulating water then returns to the CWS cooling towers and discharges
through the spray headers.
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The CWS uses two natural draft cooling'towers for heat dissipation. The cooling towers are discussed in
Section 4.3.1 of this Report.

Evaporation in the cooling towers increases the level of solids in the circulating water. To control solids, a
portion of the recirculated water is removed through the CWS blowdown and replaced with water through the
CWS makeup. The CWS makeup also replaces the losses from cooling tower evaporation (15,872 gpm,
Ref. 6.2) and drift (8 gpm, Ref. 6.2).

The CWS makeup to the cooling tower basin is taken from the Susquehanna River. The makeup pumps are
housed in the intake structure and provide a total maximum makeup flowrate of 23,808 gpm (Design Input
3.3). The intake structure is discussed in Section 4.5 of this Report.

The CWS blowdown branches off the discharge headers of the CWS pumps. The maximumn blowdown
flowrate is 7,928 gpm (Design Input 3.3). The blowdown then enters the common retention basin, along with
other plant flows, to provide time for settling of suspended solids and to permit further chemical treatment of
the discharge water, if required. The retention basin is discussed in Section 4.7 of this Report.

Discharge from the retention basin is routed to the discharge diffuser in the Susquehanna River. The
maximum retention basin discharge flowrate is 9,356 gpm and an additional 11 gpm is added to the discharge
pipe from the liquid radwaste system (Design Input 3.4). The discharge diffuser is discussed in Section 4.8 of
this Report.

The CWS blowdown with a maximum temperature of 90°F (Design Input 3.5) and the ESWS blowdown with
a maximum temperature of 95°F (Design Input 3.6) are the two largest contributors to the retention basin
discharge. The maximum allowable discharge temperature is 87*F based on protection of warm water fishes
in Susquehanna River (Design Input 3.7); therefore, a heat exchanger will be utilized to reduce the
temperature of the CWS blowdown before the flow enters the retention basin and discharges to the diffuser in
the Susquehanna River.

4.3 PUMPS, COOLING TOWER, PIPING, AND VALVES

4.3.1 Circulating Water System

The CWS piping and components shall be designed to withstand the shutoff pressure of the circulating water
pumps. This includes the condenser water boxes and tube bundles, butterfly valves and expansion joints.

The CWS pumps are composed of four 25% capacity constant speed, vertical shaft pumps (Design Input 3.2).
The pumps are designed to operate under normal plant operating load conditions. The pumps are designed to
permit reverse flow. Each pump size is approximately 200,180 gpm at a total developed head of 126 ft (55
psi). The horsepower of each pump is approximately 9,000 HP (Ref. 6.1). The CWS pumps flow capacity
includes the blowdown flowrate. These design criteria can be met by the Flowserve VTP vertical turbine,
wet-pit pump shown in Attachment J.

The CWS pipelines are concrete underground and carbon steel above ground. The diameter of the CWS pipe
is 96 inches at the discharge of the CWS pumps and 132 inches. in the two main headers that are routed to the
turbine building and back to the cooling tower (Design Input 3.1). The rise-to-shutoff head of conventional
vertical turbine pumps is approximately 150% of the normal operation pressure (Design Input 3.8). The rise-
to-shutoff head in this system is 189 ft (83 psi); therefore, the CWS piping nominal design pressure is 100 psi.

The two non-plume abated natural draft cooling towers are each approximately 350 ft in diameter and 475 ft
tall. The towers have a design range of 27.6°F and a design approach of 17°F to maintain a CW design outlet
temperature of 901F. The towers' design wet bulb temperature and relative humidity are 737 and 70%,
respectively. The heat dissipated by the CWS cooling towers is approximately 1.0 x 10"' BTU/hr (Ref. 6.2).
The air flow rate through the cooling towers is approximately 54,850,000 ohm (Ref. 6.31). Internal
construction materials include polyvinyl chloride (PVC) for piping laterals, polypropylene for spray nozzles,
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and PVC for fill material. The noise levels generated by each CWS cooling tower is approximately 67 dBA
or less at the distance of approximately 200 ft from the cooling tower (Ref. 6.32). The cooling tower basin is
located below the cooling tower structures and serves as the collection point for the CWS cold water after it
has fallen through the towers. The basin drains through a flume to the bays of the CWS pumphouse.
An air release valve and a butterfly valve are installed downstream of each circulating water pump. Each
cooling tower riser also has a butterfly valve that serves to isolate the cooling tower during maintenance
activities. Gate valves will be installed to allow the circulating water to bypass the cooling towers and
discharge to the cooling tower basin during cold weather operation. The opening and closing of motor
operated valves located at each pump's discharge, on the cooling tower bypass, and at various other points
within the process system can be manually operated via valve mounted hand wheels. The valves contained in
the CWS are designed to operate under normal plant operating load conditions. Valve opening and closing
times are chosen to reduce water hammer effects. The CWS Piping and Instrumentation Diagram (Ref. 6.13)
is shown in Attachment A.

Details related to the main condenser are provided in Section 10.4.1 of the U.S. EPR Final Safety Analysis
Report.

4.3.2 CWS Makeup

The CWS makeup pumps are composed of three 50% capacity vertical turbine pumps. Each pump size is
approximately 13,100 gpm at a total developed head of 421 ft (182 psi). The horsepower of each pump is
approximately 1,800 HP (Ref. 6.1). These design criteria can be met by the Flowserve VTP vertical turbine,
wet-pit pump shown in Attachment J.

The main CWS makeup header is 30-inch diameter carbon steel (Ref. 6. 1). The rise-to-shutoff head of
conventional vertical turbine pumps is approximately 150% of the normal operation pressure (Design Input
3.8). The rise-to-shutoff head in this system is 632 it (273 psi); therefore, the nominal design pressure of the
pipe is 275 psi,

A check valve and butterfly valve are installed downstream of each CWS makeup pump. A control valve is
installed in the CWS makeup line to control the flow to the CWS cooling tower basin. Isolation valves are
installed on either side of the control valve and a bypass line exists for when maintenance is being performed
on the control valve. The CWS Piping and Instrumentation Diagram (Ref. 6.13) is shown in Attachment A.

4.3.3 CWS Blowdown

The CWS blowdown is pumped by the CWS pumps as described above.

The CWS blowdown pipeline is 18-inch diameter carbon steel (Ref. 6.1). The rise-to-shutoff head of
conventional vertical turbine pumps is approximately 150% of the normal operation pressure (Design Input
3.8). Because the CWS blowdown is pumped by the CWS pumps, the rise-to-shutoff head in this system is
189 ft (83 psi); therefore, the nominal design pressure of the pipe is 100 psi.

A control valve is installed on the blowdown line to control the CWS blowdown flow to the retention basin.
Isolation valves are installed on either side of the control valve and a bypass line exists for when maintenance
is being performed on the control valve. The CWS Piping and Instrumentation Diagram (Ref 6.13) is shown
in Attachment A.

4.3.4 Retention Basin Discharge

The retention basin discharge flows by gravity. Three pipe materials are analyzed as options for the retention
basin discharge line. These options are: 24-inch carbon steel, 24-inch concrete, and 26-inch HDPE (Ref.
6.1). The design pressure of the pipe is 50 psi for all three piping options
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A butterfly valve is installed ott the retention basin discharge pipeline. A branch off the main header also
exists to circulate the retention basin discharge to the intake structure forebay to prevent ice formation on the
bar grating and traveling screens. The CWS Piping and Instrumentation Diagram (Ref. 6.13) is shown in
Attachment A.

4.3.5 Pipe Trenches

The underground portion of non-safety related piping, discussed above, is placed at the bottom of an open
trench excavation and backfilled in accordance with Drawing No. 12198-004-TREN-001 (Ref. 6. 10,
Attachment E) and Drawing No. 12198-004-TREN-002 (Ref. 6.11, Attachment F) and their details and notes.
The notes provide instructions to assist in selecting the depth of the trench and the minimum width of the
trench bottom, as well as the selection of bedding and backfill materials. The design for buried piping
conforms to design methodology and acceptance criteria provided in S&L Standard SDS-E24, Rev. 1 (Ref
6.12). The buried piping is designed for internal, soil overburden and surcharge pressure loads. For
surcharge pressure, H-20 and Cooper E-80 live loads are considered since some pipes are routed under roads
and/or railroad tracks.

The pipelines from the intake structure to the cooling towers and between the cooling towers and the retention
basin will generally be founded in the sand and gravel soils. However, some sections of the pipelines will be
founded in the bedrock where they are adjacent to structures founded in the bedrock.

Due to acidic soil conditions at the site (Ref 6.22, Attachment R), an external protective coating system
and/or cathodic protection will be required for buried carbon steel pipe.

Any flooding exiting the Turbine Building at grade is directed away from structures that house safety-related
systems, structures, and/or components (S SCs) by site grading, so external flooding resulting from a failure in
the CWS does not adversely affect safety-related SSCs.

4.4 VACUUM PRIMING SYSTEM

A vacuum priming system is used to allow the highest tubes in the condenser tube bundle to be filled with
water. The connections to the vacuum priming system are at the condenser water boxes. The air from the
circulating water is discharged via the vacuum priming system to the water and air separator and from there to
the atmosphere.

4.5 INTAKE STRUCTURE

The layout of the intake structure is shown on Drawing No. 12198-004-RWSS-004 (Ref. 6.14, Attachment
B).

The intake structure is on the bank of the Susquehanna River. It houses the CWS makeup pumps and RWSS
pumps. There are three bays for these pumps; each bay contains both a CWS makeup pump and an RWSS
pump. Each bay also includes a traveling screen and a screenwash pump.

The bays are sized based on the recommended sump dimensions versus flow specified in the Hydraulic
Institute Standards (Ref. 6.23, Attachment H). The bays and pumphouse are also sized to physically contain
all of the equipment and to allow access for maintenance. The spacing between pumps in the same bay is
also based on the requirements specified in the Hydraulic Institute Standards (Ref. 6.23, Attachment H).

The intake structure utilizes a bar grating, a trash rake, and stop logs. The trash rake is on a track to clean the
bar grating. Stop logs can be installed to allow a bay or an intake tunnel to be closed off for maintenance.
Installation and removal of the equipment inside the pumphouse is through the roof hatches via a jib crane.

A curtain wall protrudes into the pumphouse bays to prevent any floating debris that passes the bar grating
from approaching the pumps. The curtain wall extends below the minimum water level in the forebay.

Page 9 of 23



Unistar Nuclear Report No. SL-009498 Rev. 3
Conceptual Design of the Circulating Water System Project No. 12198-004
Bell Bend Nuclear Power Plant

The inlet area limited by the curtain wall and each bay width is large enough to maintain a flow velocity of
less than 0.5 fps during maximum flow through the bay (i.e., all pumps in the bay operating at full capacity).

The dual flow traveling screens shall be designed to have a "through-screen" velocity less than 0.5 fps per
EPA Rule 316(b) (Ret: 6.15). Trash basins are installed to collect the debris washed off of the traveling
screens. A Siemens traveling water screen is shown in Attachment K.

4,5.1 Civil Design Considerations

The intake structure has a floor elevation of 528 feet. Grade adjacent to the pumphouse is at elevation 525'-
6". Twenty feet of flat area is provided on the north and south sides of the building. Eighty feet is provided
on the west side of the building to provide space for a crane to sit during initial construction. A 20 foot wide
road provides access to the flat pad.

The geologic profile in the vicinity of the intake structure on the Susquehanna River consists of sand and
gravel from existing grade at approximately elevation 505 ft down to the bedrock surface. The top of the
bedrock surface varies from approximately elevation 462 ft at the river's edge to approximately elevation
480 ft on the back side of the structure (Figures 2.4-41, 2.4-42, 2.4-48, and 2.4-52 from Ref. 6.3). The intake
structure will be founded directly on the bedrock at approximately elevation 460 feet. The construction of the
pumphouse will require a seepage cutoff structure along the river to provide dry working conditions.

4.5.2 Structural Design Considerations

Flow into the intake structure forebay is by gravity. The area from the river bed to the forebay is designed to
allow for gradual transition without excessive turbulence.

The intake structure will be designed for the applicable design basis loads and load combinations that include
but are not limited to: dead weight and live loads including wind, soil pressure, ice, and snow, as well as
hydrostatic loads due to a flooding condition.

The intake structure is classified as a non-safety-related structure; therefore the following evaluations are not
required:

* Seismic evaluation based on site-specific seismic response spectra.
* Dynamic loads from soil and water.
* Tornado winds and tornado generated missiles.
" Impact of high energy line breaks and internally-generated missiles.

The substructure (the portion of the pumphouse between the basemat and main operating floor) is a reinforced
concrete structure that consists of three-foot-thick reinforced concrete walls and basemat and two-foot-thick
reinforced concrete slab at the grade elevation.

The following design parameters have been utilized for the conceptual design:
" Floor live load of 100 psf (floors without pumps).
• Pump weight of 3 kips per pump.
* Soil dry unit weight of 126 pcf.
" Minimum soil surcharge pressure of 1,000 psf.
* Angle of internal friction of 35O.
* Minimum concrete compressive strength of 4,000 psi.

The design of the substructure concrete walls is governed by:
* The soil lateral pressure and surcharge loading pressure at the exterior walls.
* The hydrostatic loads due to the postulated single interior compartment flooding condition, with

adjacent compartments empty.
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The shear stress is the governing stress condition for the wall thickness determination.

The design of concrete walls and slabs is in accordance with ACI 318-05 & ACI 318R-05 (Ref. 6.19).
The superstructure above the main floor is a steel-framing structure that consists of steel columns, beams,
insulated metal siding, and concrete on metal deck roof. The design of steel columns, beams, and welded and
bolted connections is in accordance with AISC (Ref. 6.20).

4.5.3 Electrical Design Considerations

Non-safety-related AC sources are required to power the CWS makeup pumps, valves, and other
miscellaneous loads in the pump house.

The CWS makeup pumps are supplied by the 6.9 KV switchgear located in the intake structure. Two pumps
are fed from one bus, and the third is fed from the opposite bus for redundancy and to even electrical load
distribution. The 6.9 KV switchgear buses are supplied by two 13.8 KV/6.9 KV transformers energized by
separate 13.8 KV underground feed cables from the station. The two buses have a cross tie breaker and each
transformer is capable of carrying the load of both buses. All 480V loads (such as valves, HVAC, etc.) in the
pumphouse are supplied by the 480V MCC located in the pumphouse. The MCC is equipped with a
stepdown transformer and a 120V distribution panel to feed process-related 120V loads. The pumphouse
indoor and outdoor lights are supplied by the local lighting cabinet. The pumphouse has an independent
250V DC ungrounded system for switchgear control and other DC loads in the pumphouse.

The remote control, indication, and alarms are transmitted by the supervisory panel in the pumphouse.

The intake structure is provided with a grounding system. The electrical equipment and instrument panels are
provided with grounding connections in accordance with industry practice. A cathodic protection system is
provided to protect buried metal pipes and structures.

Refer to the Intake Structure Electrical One-Line Diagram (Ref. 6.25, Attachment L).

4.5.4 I&C Design Considerations

Local and remote (main control room) monitoring and control of CWS related features located in the intake
structure are provided. Local controls are located in the intake structure on a supervisory panel that
communicates with the main control room (MCR) monitoring and control equipment. Monitoring and control
in the MCR is via a process information and control system.

Cooling tower basin level is displayed locally and in the MCR. Alarms are provided in the MCR for low and
high level in the basin. The cooling tower basin level is input to the control for the CWS makeup pumps and
CWS makeup control valve. Indication of makeup flow to the cooling tower basin is provided to the MCR by
a flow meter located downstream of the makeup control valve.

MCR capability is provided for operational control of each CWS makeup pump and the associated discharge
butterfly valve. Each valve is controlled in tandem with the associated pump and sequenced in accordance
with pump manufacturer recommendations such that the pump is automatically tripped if the valve is not in
the full-open position within a short period after starting the pump. An interlock with the traveling screens is
provided such that the screens must be operating for the CWS makeup pump to be placed in operation. Pump
operating status and valve position are provided in the MCR.

Discharge pressure for each of the CWS makeup pumps is indicated locally and in the MCR and a low
pressure alarm is provided in the MCR.

Operational control of the traveling screens and associated screenwash pumps is provided locally and in the
MCR. Screenwash pump operation is based on differential pressure across the traveling screens. An
interlock is provided for each traveling screen such that if the associated screenwash pump discharge pressure
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does not achieve a setpoint within a specified time, an alarm is provided in the MCR. Operating status of the
traveling screens and screenwash pumps, and pump discharge pressure are provided in the MCR. Differential
pressure across the screens is monitored and alarmed on high pressure in the MCR.

Temperature monitoring is provided in the intake structure forebay. The temperature of the forebay is
provided to the MCR.

Available status and alarm indications are provided to the MCR for equipment located in the intake structure.
including: valve position, area temperature, power distribution equipment, HVAC, etc.

4.5.5 HVAC Design Considerations

The intake structure Heating and Ventilation (HV) system serves the pumphouse and the battery room. The
HV system consists of an outside air intake louver, supply air fan, ductwork, duct accessories, back draft
damper exhaust louver, and instrumentation and controls. A temperature controller located downstream of
the supply air fan will modulate the outside air control damper and the return air control damper to limit the
supply air temperature at a minimum of 50'F. The air supply to the pump house in conjunction with the
electric unit heaters will limit the pumphouse temperature to a minimum of 507F in the winter and a
maximum of 122°F in the summer. The excess air that is not recirculated is relieved to the outside via the
backdraft damper exhaust louver. A portion of the air is supplied to the battery room where it is exhausted to
the outside by its exhaust fan. The exhaust air is slightly more than the supply air so the battery room is
always at a slightly negative pressure with respect to the adjacent area (the pumphouse). Air supply to the
battery room will limit the room temperature to a maximum of 104°F in the summer, and a battery room
thermostat will control the electric duct heater to limit the room temperature to a minimum of 65*F in the
winter. Air supplied to the battery room is more than adequate to limit the hydrogen concentration in the
battery room below I% as required by standard NFPA 70.

High and low temperature alarms for the pumphouse and the battery room shall be annunciated in the main
control room.

The conceptual design for the intake structure HVAC is shown on the Intake Structure HVAC P&ID (Ref.

6.28, Attachment P).

4.5.6 Fire Protection Design Considerations

Fire Area FA-UPE-01 is the open area on the upper level of the intake structure that contains the electrical
control equipment, three CWS makeup pumps, three RWSS pumps, and three screenwash pumps. The
adequacy of the fire protection features provided is sufficient to prevent a fire originating within Fire Area
FA-UPE-0 I from affecting adjacent fire areas. This fire area is not normally occupied during normal plant
operations. The egress route from this area is via two exits to the exterior. This fire area utilizes automatic
fire detection, manual fire alarms, and portable fire extinguishers. It does not utilize manual fixed fire
protection.

Refer to S&L Calculation No. 2008-08861, "Fire Protection Plan for Yard and Outlying Buildings"
(Ref. 6.6) for more information on fire protection.

4.6 CWS PUMPHOUSE

The layout of the CWS pumphouse is shown in Drawing No. 12198-004-CWS-002 (Ref 6.16,
Attachment C).

The circulating water pumphouse is adjacent to the CWS cooling towers. The bays of the CWS pumphouse
are connected to the cooling tower basin via a flume. There is one bay for each of the four CWS pumps. A
bar grill and trash rake are installed to prevent any debris from entering the CWS pump bays.
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The bays are sized based on the recommended sunp dimensions versus flow specified in the Hydraulic
Institute Standards (Ref. 6.23, Attachment H). The bays and pumphouse are also sized to physically contain
all of the equipment and to allow access for maintenance.

The CWS pumphouse utilizes a bar grating, a trash rake, and stop logs. The trash rake is on a track to clean
the bar grating. Stop logs can be installed to allow a bay to be closed off for maintenance. Installation and
removal of the equipment inside the pumphouse is through the roof hatches via ajib crane.
A curtain wall protrudes down into the pumphouse bays to prevent any floating debris that passes the bar
grating from approaching the pumps. The curtain wall is suspended low enough to be deeper than the
minimum water level in the cooling tower basin.

The inlet area limited by the curtain wall and each bay width is large enough to maintain a flow velocity of
less than 0.5 fps during maximum flow through the bay (i.e., pumps operating at full capacity).

The chemical treatment room is located inside the CWS pumphouse. Access into the chemical treatment
room is from the outside to prevent a chemical leak from affecting other equipment inside the pumphouse.

4.6.1 Civil Design Considerations

The grade elevation at the cooling tower and CWS pumphouse is at 694 feet. The CWS pumphouse floor
elevation is 695 feet. The area between the CWS pumphouse and the road around the towers is paved. A
crane can approach this area and sit during initial construction.

The geologic profile in the vicinity of the cooling towers consists of generally granular soils (silty sand and
sandy silt) overlying siltstone and shale bedrock (Ref. 6.8). The top elevation of the bedrock varies from
elevation 690 ft to 774 feet. Considering a foundation elevation at approximately elevation 663 fr, the
structure will be founded directly on the bedrock.

4.6.2 Structural Design Considerations

Flow through the flume is by gravity. The areas from the flume to the bays are designed to allow for gradual
transition without excessive turbulence.

The CWS pumphouse structure will be designed for the applicable design basis loads and load combinations
that include but are not limited to: dead weight and live loads including soil, wind, ice, and snow loads, as
well as hydrostatic loads due to ground water and/or a flooding condition.

The CWS pumphouse structure is classified as a non-safety-related structure; therefore the following
evaluations are not required:

* Seismic evaluation based on site-specific seismic-response spectra.
a Dynamic loads from soil and water.
• Tornado winds and tornado generated missiles.
* Impact of high energy line breaks and internally generated missiles.

The subtructure (the portion of the structure between the base mat and main operating floor) is a reinforced
concrete structure that consists of two-foot-thick reinforced concrete walls and two-foot-thick reinforced
concrete slabs at the base and main operating floor elevations.

The following design parameters have been utilized for the conceptual design:
• Floor live load of 500 psf (floors without pumps).
" Soil dry unit weight of 127.4 pcf (submerged weight of 65 pef).
" Minimum soil surcharge pressure of 1,000 psf.
* Angle of internal friction of 35c.
* Minimum concrete compressive strength of 4,000 psi.
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The design of the substructure concrete walls is governed by:
* The soil lateral pressure and surcharge loading pressure at the exterior walls.
* The hydrostatic loads due to the postulated single interior compartment flooding condition, with

adjacent compartments empty.

The shear stress is the governing stress condition for the wall thickness determination.
The design of concrete walls and slabs is in accordance with ACT 318-05 & ACI 318R-05 (Ref. 6.19).

The superstructure above the main floor is a steel-framing structure that consists of steel columns, beams,
insulated metal siding, and concrete on metal deck roof. The design of steel columns, beams, and welded and
bolted connections is in accordance with AISC (Ref. 6.20).

4.6.3 Electrical Design Considerations

Non-safety-related AC sources are required to power the CWS pumps, valves, and other miscellaneous loads
in the pumphouse.

The CWS pumps are supplied from the 13.8 KV station buses: 35BBD and 36BBD. All 480V loads (such as
valves, HVAC, etc.) in the pumphouse are supplied by the 480V MCC located in the CWS pumphouse. The
MCC is equipped with a stepdown transformer and a 120V distribution panel to feed the process-related
120V loads. The pumphouse indoor and outdoor lights are supplied by the local lighting cabinet.

The remote control, indication, and alarms are transmitted by the supervisory panel in the pumphouse.

The CWS pumphouse is provided with a grounding system. The electrical equipment and instrument panels
are provided with grounding connections in accordance with industry practice. A cathodic protection system
is provided to protect buried metal pipes and structures.

Refer to the CWS Pumphouse Electrical One-Line Diagram (Ref. 6.24, Attachment M).

The natural draft cooling towers do not have an electrical load.

4.6.4 I&C Design Considerations

Local and remote (main control room) monitoring and control of CWS related features located in the CWS
pumphouse are provided. Local controls are located in the CWS pumphouse on a supervisory panel that
communicates with the main control room (MCR) monitoring and control equipment. Monitoring and
control in the MCR is via a process information and control system.

MCR capability is provided for operational control of each CWS pump and the associated discharge butterfly
valve. Each valve is controlled in tandem with the associated pump and sequenced in accordance with pump
manufacturer recommendations such that the pump is automatically tripped if the valve is not in the full-open
position within a short period after starting the pump. Pump operating status and valve position are provided
in the MCR.

Discharge pressure and flow for each of the CWS pumps are indicated locally and in the MCR and low
pressure and low flow alarms are provided in the MCR. Motor winding temperature sensors mounted at
various locations in the motors along with breaker position provide remote control, indication, and alarm of
the CWS pumps.

Temperature monitoring is provided in each CWS pump bay. The temperature for each bay is provided to the
MCR.

A means is provided to utilize temporary flow metering equipment on the main circulating water piping.
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MCR operation of valves enables bypass of one or both return line flows from the plant to flow directly into
the cooling tower basin for operation during cold weather. Position indication for bypass valves is provided
in the MCR.

CWS blowdown flow to the retention basin is controlled by the blowdown control valve. The blowdown
control valve is modulated using input from the cooling tower basin level instrumentation and MCR input for
maintaining the desired water chemistry. CWS blowdown flow is monitored in the MCR. In addition., the
CWS blowdown temperature downstream of the blowdown heat exchanger is monitored in the MCR.

Available status and alarm indications are provided to the MCR for equipment located in the CWS

pumphouse, including: valve position, area temperature, power distribution equipment, HVAC, etc.

4.6.5 HVAC Design Considerations

The CWS pumphouse has two Heating and Ventilation (HV) systems that serve the pumphouse and the
chemical tank room. The Heating and Ventilation (H-IV) system for the pumphouse consists of two 50%
capacity trains. Each train consists of an outside air intake louver, supply air fan, ductwork, duct accessories,
back draft damper exhaust louver, and instrumentation and controls. A temperature controller located
downstream of the supply air fan will modulate the outside air intake control damper and the return air control
damper to limit the supply air temperature to a minimum of 50'F. The air supply to the pump house in
conjunction with the electric unit heaters will limit the pumphouse temperature to a minimum of 50 IF in the
winter and a maximum of 122'F in the summer. The excess air that is not recirculated is relieved to the
outside via the backdraft damper exhaust louver.

The HV system for the chemical tank room consists of an outside air combination fixed and operating louver,
exhaust fan, and exhaust louver with backdraft damper. Also, a duetwork with a motor-operated isolation
damper is provided in an interior wall of the tank room and the pumphouse. This arrangement allows the
transfer of air from the pumphouse to the chemical tank room during winter when the outside air intake
louver for the chemical tank room is closed to conserve heat energy. The exhaust air for the system is based
on six air changes per hour to keep the toxic gases below the threshold limit and maintain the tank room
temperature below 104'F. The exhaust fan operates continuously. At an outside temperature of 70'F the
outside air intake louver opens and the transfer air isolation damper closes. When the outside air temperature.
drops to 50°F, the transfer air isolation damper opens and the outside air intake louver closes. The tank room
unit heaters in conjunction with transfer air from the pumphouse will limit the room's minimum temperature
to 500F.

High and low temperature alarms of the pumphouse and the chemical tank room are annunciated in the main
control room. Tank room fan failure is also annunciated in the main control room.

The conceptual design for the CWS pumphouse and the chemical tank room HVAC is shown on the CWS
Pumphouse HVAC P&ID (Ref. 6.27, Attachment Q).

4.6.6 Fire Protection Design Considerations

Fire Area FA-UQA-01 is the upper floor level of the CWS pumphouse that contains electrical equipment and
the four CWS pumps. The adequacy of the fire protection features provided is sufficient to prevent a fire
originating within Fire Area FA-UQA-01 from affecting adjacent fire areas. This fire area is occasionally
occupied during normal plant operations. The egress route from this area in the event of fire is via four exits
to the exterior. This fire area utilizes automatic fire detection, manual fire alarms, and portable fire
extinguishers. It does not utilize manual fixed fire protection.

Refer to S&L Calculation No. 2008-08861, "Fire Protection Plan for Yard and Outlying Buildings"
(Ref. 6.6) for more information on fire protection.
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4.7 RETENTION BASIN

The layout of the common retention basin is shown in Drawing No. 12198-004-CWS-003 (Retf 6.17,
Attachment D).

Various plant systems discharge water to the common retention basin. These sources are:
" CWS blowdown.
" ESWS blowdown.
" Wastewater treatment plant effluent.
" Demineralizer reject water.
• Miscellaneous low volume waste.

Liquid radwaste treatment effluent is also injected directly into the retention basin discharge piping.

The maximum flowrate through the basin is 9,356 gpm (Design Input 3.4). To allow sediments to settle, the
basin has a surface area of approximately 101,500 ft2 with a length of 451 ft and a width of 225 feet. At 9 ft
deep, the volume of the basin is approximately 910,000 ft3 (6,800,000 gal). The weir in the basin has a
maximum height of 7.5 ft (Ref. 6.1).

The retention basin discharge drains by gravity at the comer of the retention basin, behind the weir. A

prefabricated insulated-siding building will house the retention basin chemical treatment skid.

4.7.1 Civil Design Considerations

The top of the retention basin walls are at the 681 ft elevation. Finish grade outside the basin is at the 680 ft
elevation. At high water level in the basin, 2.5 ft of interior freeboard is provided. The basin is accessible on
all four sides.

The retention basin is located northeast of the nuclear island. The subsurface conditions at this location
consist primarily of medium-dense to dense sand and gravel overlying the shale and sandstone bedrock
encountered at approximately elevation 636 ft to 641 ft (Ref. 6.8). Considering a final grade elevation at
approximately 674', the bottom of this basin will be founded in the granular soils.

4.7.2 Structural Design Considerations

The foundation for the retention basin is a two-foot-thick reinforced concrete slab that is 451 ft long and
225.ft wide. It is designed for 9 ft of hydrostatic water pressure with high water level at elevation 678'-6".
The foundation mat is conceptually evaluated as a beam on the elastic foundation to calculate stresses due to
hydrostatic pressure and differential displacements.

The retention basin slab is classified as a non-safety-related structure; therefore the following evaluations are
not required:

* Seismic evaluation based on site-specific seismic-response spectra.
" Hydrodynamic loads.
* Impact of externally-generated missiles.

The design of the reinforced concrete slab is in accordance with ACI 318-05 & ACI 318R-05 (Ref. 6.19).

4.7.3 I&C Design Considerations

Local and remote (main control room) monitoring and control of features associated with the retention basin
are provided. Local controls are located on a supervisory panel that communicates with the main control
room (MCR) monitoring and control equipment. The supervisory panel is located in the chemical treatment
prefabricated building. Monitoring and control in the MCR are via a process information and control system.
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Retention basin level is displayed locally and in the MCR. Alarms are provided in the MCR for low and high
level in the basin.

The retention basin discharge is monitored for temperature and flow. A high flow alarm is provided in the
MCR to indicate flow exceeding the maximum allowed flow. Similarly, a high temperature alarm is provided
in the MCR to indicate exceeding the allowable maximum discharge temperature.

MCR control and position indication of the discharge bypass valve are provided to allow remote alignment of
the retention basin discharge to the intake structure for the prevention of ice-formation in the intake structure
bays. The bypass flow is indicated in the MCR using a flow meter located downstream of the bypass valve.

4.8 DISCHARGE DIFFUSER

The retention basin discharge line is routed to the diffuser structure at the Susquehanna River. The discharge
diffuser is shown in Drawing No. 12198-004-CWS-015 Sheet 3 (Ref. 6.18, Attachment N).

The discharge diffuser is essentially the discharge pipe routed along the bottom of the Susquehanna River at
approximately 476 ft elevation with 72 four-inch-diameter port holes in it (Ret'. 6.29). The port holes are
angled 450 from the horizontal in the direction of the river flow and are spaced 1.5 ft apart. A flap gate is
installed at the end of the discharge diffuser.

4.8.1 Structural Design Considerations

A reinforced concrete pad structure with a saddle-shaped top portion accommodates the discharge pipe and
provides adequate bearing surface. The concrete pad is 7 ft wide and 111.5 ft long based on the preliminary
layout drawing in Attachment N.

The following design parameters have been utilized for the conceptual design:
* Pipe load at the discharge equal to 10 kips in vertical and lateral direction (preliminary estimate).
" Concrete moist unit weight of 150 pef (Ref. 6.21).
" Minimum soil surcharge pressure of 1,000 psf.
* Angle of internal friction of 350 (Ref. 6.21).
* Minimum concrete compressive strength of 5,000 psi (Ref. 6.21).

The design of the substructure concrete walls is governed by:
" The soil lateral pressure and surcharge loading pressure.
* The piping loads at the discharge.

The design of concrete pad is in accordance with ACI 318-05 & ACI 318R-05 (Ref. 6.19).

The design of the lateral-angle-type pipe supports and the anchorage will be performed in the detailed design
stage based on the stress analysis results.

4.9 CHEMICAL TREATMENT

4.9.1 Intake Structure

The Susquehanna River is the source of water supplied to the CWS cooling tower and RWSS. This water is
characterized as a moderately-hard, alkaline water with a low dissolved solids content averaging 143 mg/I.
The composition is shown in Table 4.9.1-1 (Ref. 6.5).

There have been no sightings of zebra mussels along the Susquehanna River as shown in the most recent
USGS distribution map updated 1/18/2008 (Ref. 6.26), so no treatment is provided at the intake structure for
control of zebra mussels.
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Treatment will be required to control microbial growth in the RWSS piping to control biofouling,
microbiological deposits, and microbially-induced corrosion, especially in the smaller pipes. An oxidizing
biocide was selected. Sodium hypochlorite solution (also referred to as bleach) will be injected
intermittently. Facilities for sodium hypochlorite storage and injection will be located near the intake
structure and chemical will be injected near the RWSS pumps.

Table 4.9.1-1 Susquehanna River Composition.
Susquehanna River

Constituent Composition Max Mean
pEl 8.1 7.8
Total dissolved solids (mg/l) 201 143
Total suspended solids (mg/1) 82 18
Calcium Hardness (mg/l as CaCO3) 97 66
Total Hardness (mg/I as CaCO3) 132 92
M.O. Alkalinity (mrg/ as CaCO3) 94 61

Calcium (mg/1 as Ca) 38.8 26.6
Magnesium (mg/i as Mg) 10.6 6.3
Sodium (mg/I as Na) 24.1 15.2

Chloride (mg/l as Cl) 39.6 25.7
Sulfate (mg/1 as S04) 51.2 26.6
Ortho-Phosphate (mg/l as PO4) 0.7 0.2

Silica (mg/l as SiO2) 4.8 2.8
Iron (mg/l as Fe) 0.3 0.1

4.9.2 Cooling Tower

Based on the BBNPP Water Balance Calculation (Ref. 6.5), the CWS cooling tower will normally be
operated at 3 cycles of concentration. Localized treatment will be required at the CWS cooling tower to
control biofouling, sedimentation, calcium carbonate scaling, and corrosion. The condenser tubes are
stainless steel metallurgy (Assumption 2.1) and there are no copper-bearing wetted components, so yellow-
metal corrosion control is not required for this system.

Specific treatment chemicals are as follows:
* Acid - Sulfuric acid will be used for pH reduction to aid in calcium carbonate scale control. The pH

will be maintained in the alkaline region. Acid feed will be continuous as required to maintain the
target pH level.

* Oxidizing biocide - Sodium hypochlorite solution (bleach) will be used to control biofouling.
Treatment will be periodic for no more than two hours per day as required by typical NPDES permit
requirements.

* Deposit Control Agents - An organic phosphonate such as HEDP plus an acrylate copolymer will be
used to control calcium carbonate scaling, to protect against calcium phosphate scaling that might
result from reversion of HEDP, and to control silt and iron deposition. These chemicals are
available in proprietary formulations and will be fed continuously to maintain target levels.

* Corrosion Inhibitor - A separate corrosion inhibitor is not required. Phosphonates used for deposit
control will also provide inhibition of mild steel corrosion in alkaline systems.

The treatment chemicals will be stored onsite in tanks(s) or tote(s) near the CWS cooling tower and will be
injected into the circulating water at controlled rates with metering pumps.
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Chemical treatment system pumps, valves, tanks, instrumentation, and controls provide the means of
monitoring water chemistry. Monitoring will be consistent with chemical vendor recommendations required
for chemical dosage and performance. The NPDES permit may require additional environmental compliance
monitoring at point sources, such as pump discharges to oil/water separator. Residual chlorine is measured to
monitor the effectiveness of biocide treatment. Conductivity and pH are also monitored.

Sample ports are installed at the circulating water supply headers and CWS makeup header. Grab samples
are analyzed at the chemistry lab.

4.9.3 Retention Basin

Use of sodium hypochlorite as an oxidizing biocide at the CWS and ESWS cooling towers will require
dechlorination at the retention basin outlet prior to discharge to the Susquehanna River. Sodium bisulfite
solution will be used to react with residual oxidant. Chemical storage and metering facilities located near the
retention basin will inject sodium bisulfite into the basin outlet. Because biocide treatment at the cooling
towers is periodic, dechlorination will be paced to match the treatment schedules. Downstream monitoring
will verify conformance with typical NPDES limitations on residual oxidant.
The discharge from the retention basin will consist primarily of blowdown from the CWS and from the
ESWS cooling towers. The combined water composition will depend on the cycles of concentration and on
the specific cooling water chemistry control strategy used for deposit control. Using three cycles of
concentration per the BBNPP Water Balance (Ref 6.5) and assuming a conservatively high sulfuric acid
dosage of 33 ppm, the results in the average composition are shown in Table 4.9.2-1, below. Alternative
deposit control strategies using higher pH levels with lower acid dosages and more aggressive deposit control
chemical programs would have similar compositions but with higher pH levels, higher alkalinities, and lower
sulfate levels.

Table 4.9.2-1 Retention Basin Discharge Com osition.
Retention

Basin
Dischar e

Constituent Composition Mean
pH 8.0 to 8.5
Total dissolved solids (mg/I) 471
Total suspended solids (mg/I)
Calcium Hardness (mg/I as CaCO3) 198
Total Hardness (mg/[ as CaC03) 276
M.O. Alkalinity (mg/l as CaCO3) 83

Calcium (mg/l as Ca) 80
Magnesium (mg/I as Mg) 19
Sodium (mg/l as Na) 46

Chloride (mg/I as Cl) 77
Sulfate (mg/I as S04) 180
Ortho-Phosphate (mg/e as P04) 0.6

Silica (mg/i as SiO2) 8.4
Iron (mg/l as Fe) 0.3
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5.0 LIMITATIONS

This Conceptual Design Report is prepared to support COL application and shall provide the basis for a
detailed design prior to construction. Verification of inputs, assumptions, and limitations shall be performed
during the detailed design stage.

Additional limitations are as follows:

5.1 This conceptual design report is bascd on the Bell Bend Nuclear Power Plant Conceptual Design
Calculation of the Circulating Water System, Calculation No. 2008-09135, Rev. 2. Verification of
inputs, assumptions, and limitations shall be performed during the detailed design stage.

5.2 Information from vendors is considered preliminary. During the detailed design, equipment
specifications will be developed as required.
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7.0 CONCLUSIONS AND RECOMMENDATIONS

The specifications for pumps and piping in the Circulating Water System are sumimarized in the table below:

Table 7.0-1 Summary of CWS Pumps and Piping.
Flowrate (each) Pipe TDH HP (each)

CWS Pumps (4-25%) 220,180 gpm 132-inchConcrete* 126 ft (55 psi) 9,000 HP

e CWS Blowdown 8,700 gpm 18-inch Carbon Steel - -

CWS Makeup Pumps 13,100 gpm 30-inch Carbon Steel 421 ft (182 psi) 1,800 HP
(3-50%) _______ _____

24-inch Carbon Steel -

Retention Basin Discharge 9,370 gpm 24-inch Concrete

26-inch HDPE -

*Note: Two pipelines, concrete below ground, carbon steel above ground.

The intake structure utilizes a bar grating, a trash rake, dual-flow traveling screens, and screenwash pumps.
CWS makeup pump operation is automatically controlled with input from the cooling tower basin level.

The CWS pumphouse utilizes a bar grating and a trash rake. The CWS pumps provide both the circulating
water and the CWS blowdown. CWS blowdown flow to the retention basin is controlled by the blowdown
control valve which is modulated using input from the cooling tower basin level instrumentation and MCR
input for maintaining the desired water chemistry.

The retention basin is 451' x 225' x 9' and has a volume of approximately 910,000 ft3 (6,800,000 gal).

Three potential retention basin discharge pipe options are described above. The final selection shall be made
during the detailed design.

The discharge diffuser creates a large mixing zone in order to meet maximum surface temperature-rise
limitations.
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8.0 ATTACHMENTS

A CWS Piping and Instrumentation Diagram
B Intake Structure Layout
C CWS Pumphouse Layout
D Retention Basin Layout
E Single Pipeline Trench Detail
F Multiple Pipeline Trench Detail
0 Ingersoll-Dresser Pump Brochure
H Hydraulic Institute Standards Excerpt
J Flowserve Pump Brochure
K Siemens Traveling Screen Brochure
L Intake Structure Electrical One-Line
M CWS Pumphouse Electrical One-Line
N Discharge Diffuser Layout
P Intake Structure HVAC P&ID
Q CWS Pumphouse HVAC P&ID
R S&L Internal DIT-BBNPP-003
S Response to RFI EPR-08-170
T Air Flow Rate
U Email on Cooling Tower
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ce'liifugal pumps _

SO WNicali
Intake Design

The function of the intalke, whether it be an open
channel or a tunnel having 100 per cent wetted
perimeter, is to supply an evenly distributed flow of
water to the suction bell. An uneven distribution of
flow, characterized by strong local currents, favors
formation ofvortices and with certain low values of
submergence, will introduce air into the pump with
reduction of capacity, accompanied by noise.
Uneven distribution can also increase or decrease
the power consumption with a change in total
developed head. There can be vortices which do
not appear on the surface, and these also may have
adverse effects.

Uneven velocity distribution leads to rotation of
portions of the mass of water about a centerline
called vortex motion. This centerline may also be
moving. Uneven distribution of flow is caused by
the geometry of the intake and the manner in whlch
water is introduced into the intake from the pd-
mary source.

Calculated low average velocity is not always a
proper basis for judging the excellence of an
intake. High local velocities in currents and in
swirls may be present in intakes which have very
low average velocity. Indeed, the uneven distri-
bution which they represent occurs less in a higher
velocity flow with sufficient turbulence to dis-
courage the gradual build-up of a larger and larger
vortex in any region. Numbers of small surface
eddies may be present without causing any trouble.

The ideal approach is a straight channel coming
directly to the pump. Turns and obstructions are
detrimental since they may cause eddy currents
and tend to initiate deep-cored vortices.
Water should not flow past one bump to reach

the next if this can be avoided. If the pumps must
be in line of flow, it may prove necessary to con-
struci an open front call around each pump or to
put turning vanes under the pump to deflect the
water upward.

All possible streamlining should be used to
reduce the trail of alternating vortices in the wake
of the pump or of other obstructions in the stream
flow.

Successful proportions of the amount of sub-
mergence per se (See Suction Limitations, page
67), will depend greatly on the approaches to the
Intake and the size of the pump. The pump manu-
facturer will generally render advice on specific
problems while the intake design is still preliminary
if he is provided with the necessary intake layout
drawings reflecting the physical limitations of
the site.

Complete analysis of intake siructuwes is best
accomplished by scale model tests (See Model
Tests of Intakes page 90).

Subject to the qualifications of the foregoing
statements. Figs. 64, 65 & 66 have been con-
structed for single and simple multiple pump
arrangements to show suggestions for basic sump
dimensions. They are for pumps normally operating
in the capacity range of approximately 3,000 to
300,000 gpm. Since these values are composite
averages from a great many pump types and cover
the entire range of specific speeds, they must not
be thought of as absolute values but rather as basic
guides subject to some possible variations. For
pumps normally operating at capacities below
approximately 3,000 gpm. refer to Sump or Pit
Designs (small pumps) page 90.

All of the dimensions in Figs. 64, 65 & 66 are
based on the rated capacity of the pump at the
design head. Any increase in capacity above these
values should be momentary or very limited in
time. If operation at an increased capacity is to be
undertaken for considerable periods of lima, the
maximum capacity should be used for the design
value in obtaining sump dimensions.

The Dimension C is an average, based on an
analysis of many pumps. Its final value should
be specified by the pump manufacturer.

Dimension B is a suggested maximum dimension
which may be less depending on actual suction
bell or bowl diameters in use by the pump manu-
facturer. The edge of the bell should be close to
the back well of the sump. When the position of
the back wall is determined by the driving equip-
ment or the discharge piping, Dimension B may
become excessive and a "false" back wall should
be installed.

Dimension S is a minimum for the sump width
for a single pump installation. This dimension can
be increased, but if it is to be made smaller, the
manufacturer should be consulted or a sump model
test should be run to determine its adequacy.

Dimension H is a minimum value based on the
"normal low water level" at the pump suction
bell, taking into consideration friction losses
through the inlet screen and approach channel.
This dimension can be considerably less momen-
tarily or infrequently without excessive damage to
the pump. It should be remembered, however, that
this does not represent "submergence." Sub-
mergence is normally quoted as dimension -H1-
minus -C:* This represents the physical height of
water level above the bottom of the suction inlet.
The actual submergence of the pump is something
less than this, since the impeller eye is some dis-
tance above the bottom of the suction bell, pos-
sibly as much as 3 to 4 feet, For the purposes of
sump design in connection with this chart, it is
understood that the pump has been selected in
accordance with specific speed charts. Figs. 54.
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K 'l

Page HI of H5



Unistar Nuclear
Conceptual Design of the Circulating Water System
Bell Bend Nuclear Power Plant

Report No. SL-009498 Rev. 3
Project No. 12198-004

Attachment H: Hydraulic Institute Standards Excerpt

Mceniriftigal pumpsr17 aDiclofno
55, 56 and 57, the submergence referred to herein
having to do only with vertexing and eddy forma-
tiors.

Dimensions Y and A are recommended minimum
values. These dimensions can be as large as
desired but should be limited to the restrictions
indicated on the curve. If the design does not
include a screen, Dimension A should be con-
sidembly longer. The screen or gate widths should
not be substantially less than S, and heights should
not be less than H. If the main stream velocity is
more than 2 feet persecond, it may be necessary to
construct straightening vanes in the approach
channel, Increase Dimension A. conduct a sump
model test of the installation, or work out some
combination of these factor.

Dimension S becomes the width of an individual
pump cell or the center-to-center distance of two
pumps if no division walls are used.

On multiple pump installations, the recommended
dimensions in Figs. 64, 65 and 66 also apply as
noted above, and the following additional deter-
minants should be considered:

Fig. 67a. Low velocity and straight-line flow to
all units simultaneously is the first recommended
style of pit. Velocities in pump area should be ap-
proximately one foot per second. Some sumps
with velocities of 2 feet per second and higher
have given good results. This is particularly true
where the design resulted from a model study. Not
recommended would be an abrupt change in size
of inlet pipe to sump or inlet from one side Intro-
ducing eddying.

Fig. 67b. A number of pumps in the same sump
will operate best without separating walls unless
all pumps are always in operation at the same time,
in which case the use of separating walls may be
beneficial. If wails must be used for structural pur-
poses, and pumps will operate intermittently, leave
flow space behind each wall from the pit floor up to
at least the minimum water level and the wall
should not extend upstream beyond the rim of the
suction belt. If wells are used, increase dimension
"S by the thickness of the wall for correct center-
line spacing. Round or °ogive" ends of walls. NOT
recommended is the placement of a number of
pumps around the edge of a sump with or without
dividing walls.

Fig. 67c. Abrupt changes in size from inlet pipe
or channel to pump bay are not desirable. A
relatively small pipe emptying into a large pump pit
should connect to the pit with a gradually increas-
ing taper section. The angle should be as large as
possible, preferably not less than 45 degrees. With
this arrangement, pit velocities much less than one
foot per second are desirable. Especially not
recommended is a small pipe directly connected to

86

a large pit with pumps close to the inlet. Flow will
have excessive change of direction to get.dwmost
of the pumps. Centering pumps in the pit leaves
large "vortex areas" behind the pumps which will
cause operational trouble.

Fig. 67d. If the pit velocity can be kept low
enough (below one foot per second), an abrupt
change from inlet pipe to pit can be accommodated
if the length equals or exceeds the values shown.
It is assumed that as ratio W/P increases, the inlet
velocity at "P'" will increase up to an allowed max-
imum of eight feet per second at W/P=10, Pumps
"in line" are not recommended unless the ratio of
pit to pump size is quite large, and pumps are
separated by a generous margin longitudinally. A
pit can generally be constructed at much less cost
by using a recommended design.

Fig. 6
7e. It is sometimes desirable to install

pumps in tunnels or pipe lines. A drop pipe or
false well to house the pump with vaned inlet ell
facing upstream will be satisfactory in flows up to
eight feet per second. Without the inlet ell, the
pump section bell should be positioned at least
two pipe (vertical) diameters above the top of the
tunnel, not hung into the tunnel flow, especially
with tunnel velocities two feat par second or more.
There should be no signs of air along the top of
tunnel. It may be necessary to lower the scoop or
insist on minimum water level in vertical well.

Note: The foregoing statements apply to sumps
for clear liquid. For fluid-solids mixtures refer to the
pump manufacturer.
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eOnrIlunal pumps
aPPlicaliilS
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RECOMMENDED SUMP DIMENSIONS IN INCHES
See explanatory notes in Text. Pages 85 and 88_ Figures apply to sulmps for clear liquid. For fluid-solids msixtures
refer to the Pump Manufacture'

Fig. 64
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cenlriugaI PiiUMps
z~lappecalions

SUMP DIMENSIONS VERSUS FLOW
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Fig. 68
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cetifuh'gal PUMPS n
applicalions

MULTIPLE PUMP PITS
RFCOMMENDED NOT RECOMMENDED

ADD WALL THICK-.
NESS *Fo- DIST.

-.... ROUND OR OGIVE
WALL ENODS. GAP

AT REAR OF WALL
,_- ~ APPX. 0/3

W - SD OR MORE. OR
V, - O.21pS OR LESS AND
L = SAME AS CHARM7 LEFT
S = IS GREATER THAN 4D

6RhFLLS. GRATING OR SrRAINER SHOULD BeINfRODUM•J ACROSS ILET CHANNEIL AtBEUINNINt, Of MAXIMUM WIDTl SECTION

FI w,ý_4-•I -IE M | . 'o
WI Wi21.57. EUD MI.Y, GD 0 D IS Fig. 67DVy 1 7l, A NI Sl

Fig. 67E

The Dimension "D'" is generally the diameter of the may vary depending upon pump design. Refer to
suction bell measured at the inlet. This dimension the pump manufacturer for specific dimensions.
NOTE*,r .ee'rw to wm" fmo" s1r I Luid. VFo/ Cuid-solids mnr tumrs mW ti th pump m00 s1l¢1U-.
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vTP Vertical Turbine, Wet Pit Pump

Flowserve's VTP vertical turbine pump is a diffuser type, single or multiple stage design for
continuous service in wet pit and deep well applications- With more than 300 bowl and
impeller designs, the VTP provides unsurpassed hydraulic coverage to ensure the best
pump selection for a wide variety of services.

ýC Click to enlarge
I image available
Brands: Byron Jackson, lOP, Western Land Roller, Worthington

Applications: Agriculture, Cooling Water, Circulation,
Circulating Water, Cargo Loading and Unloading, Condenser
Cooling, Deep Well. Essential Service Water, Flood Protection,
General Purpose. Water Cooling. Water Supply, Water
Treatment, Irrigation, Marine, Mining, Municipal, Pulp and

Paper, Power Generation, Screen Wash, Sewage, Sunp
Service, Snowmaking, Storm Water, Utility, Wet Pit
Industries: Boiling Water Reactors Non-safety, Boiling Water
Reactors Safety. Construction, Cooling Systems, Cooling Water
- Metals, Desalination, Dewatering & Water Supply, Flood
Control, Ground Water Development and Inigalion,
Miscellaneous Services, OEM, Products Pipeline, Pressurized
Water Reactors - Non-safety. Pressurized Water Reactors -
Safety, Snowrmaking. Utilities, Water Handling and Treatment.
Water Supply and Distribution, Water Treatment
Standards;
Misc:

Enclosed ard Semi-Open Impellers are designed for maximum coverage of all
applications.

Suction Bell is designed to provide efficient liquid flow into the eye of the fnt stage
impeller.

Bowl Bearings, with high length to diameter ratio, on either side of the impeller provide
rigid support for the bowl shaft.

Optional Bowl and Enclosed Impeller Wear Rings provide means to renew
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clearances and pump efficiency.

Open Lineshaft Construction, or Enclosed Oil Lubrication for better lubrication of
lineshaft bearings in abrasive services.

Features:

Engineeered models to 160 000 m3ih (750 000 gpr)
Lineshaft bearing lubrication options

Product lubrication
Oil lubrication (alternative lubricants available)

Drive options

Dry or submersible electric motors
Variable speed drive
Engines with right angle gears

Steam turbines

Choice of bearing materials

Metal
Rubber
Carbon
Composite

Other configurations

VTP double casing with optional API 610 design

VTP-WUC double casing to API 610, ASME Code Section VIII and IXK German

Pressure Vessel Association (AD) and other international standards

Operating parameters

Pressures to 150 bar (2175 psi)
Temperatures from -200=C (-325"F) to 300"C (570"F)
Sizes to 1375 mm (55 in)

Settings to 365 m (1200 ft)

VTP Vertical Turbine, Wet Pit Pump Chart
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ROWSERVI

VT- P
Vertical Turbine, WNIet-Pit Pump
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FLOWSERVE

Pump Supplier To The World
Finwserve is the &MrAig force In the g~oLwol hncstdal
pump maer . No other pump compa in the
wodd has the depth or breadth of expertse In the
successful applkistion of pre-engineered, engineered
and special purpose pumps and systems.

Product Brands of Distinction

Life Cycle Cost Solutions

Flowser" Vs prnm~sg pwspin solAiou whit~ch peNMi
cuslomers to reduce total Wle cycl costs and improve
producty, proftablity and pum g system relbl•ty

Market Focused Customer Support
Product and Industy secialists devopt eftecive proposals
and solutions directed toward marlet and customnr prefer-
aces. They offer technical dvce and easstance Uamrghotu
each stage of the product lIfe cycle, beginning wih the Inquiry.

Oroad Product Lines
Rowserve otfers a wide range of complementary pump
types, from pre-•negiered procems pumps, to hgOtiy
enotneered and special purpose pumps and systeuno
Pumps are built to recognized global standards and
customer specifications

Pump designs include
" Sile stage proc-
* Between boating single stap
" Between bearing multistage
" Vertical
" Sltmiesible motor
* Rotary
• RecNpocating
" Nuclear
" Speiaty

ACECTM Centrilugal Pumps

Aldriche Pumps

Byron Jacksone Pumps

Camerope Pumps

Durco* Pumps

Rowserve Pumps

tLP* Pumps

Jeumont-ScnelderTM Pumps
sPumps

fReuter Pumps

Slaenco Pumps

srleathlRotary Pumps

Ta "I Pumps

united" Centrugal Pumps

Western Land Roler Irrigation Pumps

WMson-SnyderO Pumps

Worthington Pumps

Worthington Sfmpsory* Pumps

z
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tlowj,,e carm

Unequaled Hydraulic Coverage
and Design Flexibility

The FRowserw VTP is a single casing luser type
vertical twbine pomp. flowser'e VTP pumps are
it~alled in wet-p0 or deep wel alnallkons whe
NPSH available is wipla FA*ww m•nwctums one
of the wofhs most compr ehmnstw lines of mixed flow
vartkal tmwbh punps to esre the best pump
selection for a wide varey of swvices.

Engineered Flexibility

VTP pumps are available m a wide awet of conuretons.
constnmlions and mateias to suit Vpuion reqm ns
Among the options are

• Open or enclosed Uneshaft consmiction
" Enclosed or sami-open impellers, keyd or collet mounted
* Bowl and enclosed impeller ww rings
" Cast iron or fabricled steel discarge heads
* Sealing cor• vuratiom Wa open lieo t consruction

- Packld box with flaible gmpiele paddrn
- Single or dual mechanial mal

" sealing cafuuratlons tor e•losed inistuft construction
- Enclosing tube ternion aemb* for oil lubrication

W-* kt- -adn assebl
" Above ground or below ground d•hare flariges
" Multiple drivers

- Electric motors, Solid or hallow shaft
- Engias with n# angle qear dris
- SISMturbnties

" Separate Aa ftrust bearing amnebly
* Standard and ISO 1370WAPI 610 (VS1). latest

edition configurations

Applications

SMuWscpal water
* Irrigation
SGeneral Industml

*$now main
*Power generstion
Otand gas production

* Hlocarbon proems

SStorm water
* Sumn servce

Rebowl Services

Fowserve can rtvitaze the perlo•r•rce of aged
VTPs and reduce toal operatng coats. Wheh for
compeft or RowWerw pumps, uped. wi reduce
powe oonsutil downtime and maitlrnance costs
while extending the pump W

Complementary Pumps

Rowserve also offers these complementary pumps

* VCT verticl mixed tow uimps
S0L arnd 0L0 single ca"ing, dole sction,
twin volute pumps

* WW ISO 137M9/API 610 (VS1) ertcal,
rnuw e single casing process pump

" AN vertical axial flow pump
" VPC varical turbine double casng pump
" LMN between beva•ing 24ly spl sing* stage,

double suction pump
I
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The VTP is a sigle
Ming, diffuser type,
sligb or multke staoe
veMticka turbne puMp d1s4gned for
continuous d*/ in a varl ot wt.at and
deep wef 4PPSMtOnst Its extraol"*Mi
broad hydraulic cw a is we"I
compemented by its vi~wsafffty

Operating Parameters

SRows to 13 600m'/h (60 000 qgpm)
" Hemb to 700 m (2300 ft)
SPressures to I00 bw (1450 pi)
" Tempa•aas from -45C -•4M)

to 200"C (400-F)
• Son 150 nrmn t6 in) to 1375 -n (55 in)
" Settings to 395 m (1200 ft)

Predw Lahte.M*u umes ame nesheft
consfrucsm g ~ nomst beaWinmp to
br kh~odbr~dy pumped "qf

T Crm ed reu Pipe RO ninRU zS wei pump

dh Hed MWwTh ASME Ctss 125 or 250 At
f" gage m mwes t pumed #qu
inko thN dxshae 0Opmg It Also Asmcncs 0 i
drAv -on bean
A'ele ~hjca CaMNneg tON A" XWAnd
htk#caion soitm is uIMre for deep set pumps

EAaIeed -w SePea & eere l**Pod
Ax madmun corWnge of J# appucaixns

W VoMlkSOWw ~ w
the pump heedaft to

extendy 7t*WUVouh me MW' Wn
AV- mpefor dMMM *W-

Meat nA eam djsth nMt loate at Mhe
top of tMe =Aior A Mvpiawec heavahf I
w"h a nmW sard is avAMk for low

lH0.MMM~ Sitag Off for woatong
pres W k 20 ber (XI) psi). Low
ad aft high pmsue aw bms
are as a• l

Snfq tubb -~ Rdbwr Lbeaf
Seakp ft howa. Me o*AivmsetWn
to Mdrda*r so and Spe d to
Mv&AePivL ffwAftenhw
-u nwensis Aub t f 8f

bctm,• we eiew to catomn pipes

40 ma (16 n) AnW laer

EXAM"uv CA- hydaukc adpw
#aiSUMf• M •af of flow to
vam"u column site

lowin MW* Deetagiw we high length-
t410f ewtago n e side of the
impeirprXwde *10d Upponf Ax m
bow shalt

&sow #e##prow*$e eftidet Ihw of
IlqWil them toe of the &Vs Stag
bnlaft A suoton cane is pro~ded for

sad Cor eplpiunts gt ftm oenen
the moon baN beiarngLack CellPR#m " an inmtrfr Ot bamean 1W -1p

tOe bWl shaft MWanade im tor a, hOld the her RU RW md 14huuhc
seurly my p*"e Keyed impeler awe standard for Ifd paraqetes. Cone strainvis
500 mm (20 in) ad are moes &V optov are proviled for d#ep N ts
on ot•er aim4
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Attachment J: Flowserve Pump Brochure

RLOWSERV

Integral Axial Thrust Bearing Assembly Discharge Conflgurations
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We bhae decaes 0of
expersace so" Rex* and Unk4-.elt* Intakeu systems lead
nigh volmne water the InadllUy
inwtk problems With thousands of our traveling water screens sup
under orying sie pIlied to power generators, municipalities and other
coditions. industries over the past century, we are the recog

nized leader in the water intake industry. Our intake
screening systems provide clean, debris-ftee raw
water while mitnmizing ecological impacts, reducng
maintenance problems, and extending service life

screen. These racks are deaned by trash rakes, either
stationary or traversing.

Choose from several types of traue""g water
screens to capture fine derls. in addition, we offer
a dependable, user-friendly control systen for com-
plete and closely-calibrated control of the entie
screening system.

We also provide all the ancillary equipment, from
pumps to auxiliary strainers, trash baskets and sta-
tionary screens. And - before we leave your
site we can arrange for training for your
operating personnel.

A coniplet syste m from stop gates
through watroal
Stop kcgsloates prevent water from entering the
channel during donsn4tream maintenancel Bar racks
capture rough and larger debris to prevent it from
reaching the finer mesh of the traveling water
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Attachment K: Siemens Traveling Screen Brochure

Our Modified Ristroph system meets
ewvironmental tanrdards

Cooling water intake systems are the

highbr visible object of Section 316(b) of

the Oean Water Act- These standards

mandate very specific requirements for all

areas of intake structure operation

We've been designing, testing and improv

ing fish protection systems since the late

19Ws; long before the current regula

tiros were conceived

As a result, our Modified Ristroph fish
handling intake screen systems are all

able to meet the new rules.

Whether you need to plan a new intake

system or a retrofit, you'll benefit from our

exprience and our support.

Page K3 of K5



Unistar Nuclear
Conceptual Design of the Circulating Water System
Bell Bend Nuclear Power Plant

Report No. SL-009498 Rev. 3
Project No. 12198-004
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a" r- T-.6'q VIM. 5- C- P-!.-

No matter what the site condition or specification, we have
the right water screen to meet your needs

Through Flow Traveling Viter Screens
have submerged screen surfaces perpendicular to the intake
flow They collect and carry debris upward where it is flushed
into a debris trough. 5creen widths range from 2 to 14 feet
(610 to 4267 mm) with vertical centers from 8 to 1004 feet
(2440 mm to 30 m). Screen mesh openings are sized accord-
ing to customer requirements and site conditions.

Dusl Flow Traveling Water screens
are essentialy Through Flow system,,s turned 90 degrees, put-
ting the screen surfaces parallel to the intake flow, This dou-
bles the effective screening area and rduces possible down
stream debris carryover. It also allows the use of
finer screen meshes without increasing flow velocity

Dual Flow Retrofits
allow an existing Through Flow screen well to be easily con
veated to Dual Fow operation. Curved flow diverter plates on
both sides of the new Dual Flow screen engage the existing
embedded guideways and create the Idouble entrylsingle
exit' flow pattern.

Center Flow Screans
are similar to Dual Flow traveling screens, but direct the flow
from inside to the outside of the screen. Side plates block the
flow along the outer edges of the channel and direct it inward
to the screen Debris is lifted to the top and flushed away by
water and gravity.
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Attachment K: Siemens Traveling Screen Brochure

Our dhves find and flix
poteritial troutile spon-

Service - the details that make

the difference
As good as our products are, they work in a
tough environment and sooner or later, they
need some attention. That's when our
advantages become even more obvious Our
service team divers get to the bottom of the
problem - literally. Once there, they replace
or repair whatever's needed. While on site,
our service teams can also inspect the entire
installation to detect and prevent problems.

Our a ftermarket service team is known for
being prepared and responsive We maintain
extensive inventories of parts for our Rex*,
Link-Belt* and RoyceTM screen brands. These
parts - baskets, framework, drive systems, etc

- are the same components that went into
your original system and their perfect fit and
function will rturn your system to original

condition. Through years of continuing
research and development, has also devel-
oped and made available other upgrades
and improvements to our screening tach-
nologies.

But we're more than rapid-response repair
experts. We're also preventative mainte-
nance specialists, We can develop a program

tailored to your needs, conduct scheduled
maintenance and provide you with the
details of every inspection, repair and rec
ommendation
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Attachment R:. S&L Internal DIT-BBNPP-003

DESIGN INFORMATION TRANSMITTAL (DIT)

DIT Fonn, Pam 1

Originating Organization

0 SAFETY-RELATED [S&L 0 S&.Internal DrrNo DIT-BBNPP-003

0 NON-SAFETY-RELATED 0l Unisar 0] other (specify)

Plant: [] NMP 0 BBNPP Unit: 3 Page I of 2

System CIRCULATING WATER. RAW WATER. AND POTABLE To
Designation WATER LINES AND BURIED rELCTRICAL CONDUITS

AND DUCT BANKS

Subject: WATER AND SOIL CHEMISTRY PARAMETERS FOR BURIED COMMODITIES

D. C. ICOCUNIK GEOTECHK
MANAGER ft"at r .

Preparer Position Preparers Sighature Date

E.S. MOTAN SENIOR
_____________ ASSOCIATE

Reviewer Position Reviewer's Signature Dat
D. C. KOCUNIK GEOTECH.

__ MANAGER _ _ _ _
Approvcr Position Approv Date

Status of Informauion: [ Approved for Use F] Uiverified

Method and Schedule of Verification for Unverified DITs NA

Holds Associated with Unverified DtTs: NA

Description of lInformation: Information is provided to document various chemical parameters presem in the
rkundvE-fateSelTWEndsttt - - -I

Purpose of Issuance (Including any PrecautionS or Limitations): Information for evaluation of oeed for protective
coatings and type of cement for buried pipes and concrete duct banks.

Source of Information: Data from Paul C. Rizzo Associates (attached) and the "Natural Resources Conservation
Service - National Cooperative Soil Survey. Luzerne County. Pennsylvania" (Web
Survey Information obtained on 3/712008.

Engineering Judgement Used? C Yes O No

Controlled Reference I Document NA
No.:

Unc-ontrolled Reference / Document No.: NA

Distribution: Copy to Requestor R. Hameetman, M. Pressburger. IL Taylor. J. Saltarelli. R. Pospiccb. 3.
Devun. I. Anderson. N. K12ic. A.K. Chatterji. D. Kocunik

Copy to Project File

Page RI of RIO



Unistar Nuclear
Conceptual Design of the Circulating Water System
Bell Bend Nuclear Power Plant

Report No. SL-009498 Rev. 3
Project No. 12198-004

Attachment R: S&L Internal DIT-BBNPP-003

DESIGN INTORMATION TRANSMITTAL (DIT)

DIT Form. Part 2

Design Information Transmittal DrrNo. Drr BBNPP 003

Page 2 of 2

The following is a summary of properties for the water chemistry for the surface water and groundwater
obtained from Paul C. Rlzzo Associates (PCR). It is acopy of the field data obtained by PCR as part of the
COLA. The data is attached for a more detailed review.

SUMMARY:

Groundwater in soil:
" pH ranges from 5.55 to 7.34 with a general range from 5,6 to 6.5.
, chlorides tange from 0.75 to 13 nlgfl.
" Sulfates range from 11 to 57 mg/Il.
" Specilic Conductance ranges from 0.048 to A69 mS/crm with a general range from 0.15 to 0.2.

Water in Bedrock:
" pH ranges from 7.28 to 11.18 with a general range from 7.5 to 9.
" Specific Conductance ranges from 0.133 to 0.544 mS/cm with a general range from 0.2 to 0.4.

Surface water
* chlorides range from 3.9 to 27 rngA.
" Sulfates range from 9.4 to 58 mg/l.

These chemical properties are based on water samples and not soil/rock samples. Since this water will be In
contact with the buried commodities, the values presented will be representative of the materials around the
buried oommodities.

Data from the Natural Resources Conservation SeMce indicates similar trends for the upper soils present at
the site.

This Information was provided by PCR as draft information. It can be used for evaluating the need forcathodic
protection and corrosion protection for buried commodities. No major change In these values are anlicipated
when test resuLls on soil and rock samples are provided.

See attached page 1 of I for Sulfates and chlorides and pages 1 through 7 for the pH and other values.
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/ PFI
fEBRUARY 2008 GROUNDWATER QUAUTY DATA (PREUMINARY, DO NOT CITE)

Client Sample I D
8a-MW304A-1
BB-MW3D4A-1
BB-MW304A-1
B8-MW304A-1
BB-MW3O4A-1
BB-MW304A-1

-BG3-1
88-63-1
BB-G5-1

I BBI-GS-1

Collection Date
2/28/2008 9:00

2/28/2008 9:00
2/28/2008 9:00

2/28/2008 9:00

2/28/2008 9.00
2/28/2008 9:00

Analyte
Chloride

Sulfate
Chloride

Sulfate

Chloride
Sulfate

Result Unit Flag
0.75 mg/L J

11 mg/L

10.4 mg/L20.7 mg/L L •,•L, VA18"•

10.1 mg/L 7)A
20.3 mg/L

2/28/2008 12:15
2/28/2008 12:15
2/28/2008 14:30
2/28/2008 14:30

Chloride
Sulfate

Chloride
Sulfate

13 mg/L

12 mg/L
7.3 mg/I
15 mP/L-

WA1.8f

.j- I A
BB-MW3DS5B-
65-MW3055-1
BB-MW3DI.A-1
BB-MW301A-1
88-MW3048-1
8B-MW304&-2

EB-MW30SAI-I
B-B-MW305AI-I

2/28/2008 14:00
2/28/2008 14:00
2/28/2008 12:00
2128/2008 12:00
2/28/2008 10:50

2/28/2008 10:50
2/28/2008 13:30
2/28/2008 13:30

Chloride
Sulfate

Chloride

Sulfate
Chloride

Sulfate
Chloride
Sulfate

as-OUP-1
BB-OUP-1
88-G1-1
88-61-1

M8-1101-1
BB-SRO1-1
86-G2-1
B8-G2-1

BB-SROZ-1
BB-SR02-2

2/28/2008 9:00
2128/200813:15
2/28/2008 13:15
2/28/2008 7:17
2/28/2008 7:17
2/28/2008 13:45
2/28/20D0 13:45
2/28/2008 8:03
2/28/2008 8:03

Chloride
Sulfate

Chloride
Sulfate

Chloride
Sulfate
Chloride
Sulfate

Chloride
Sulfate

3.9 mg/I J
26 mg/L
2 mg/I J

29 mg/L
6.3 mg/L we6I•L. WA ORg
57 mg/L DA'rA
13 mg/I
22 mg/L
3.9 mg/L

58 mg/L
8.3 mg/L

9A mg/L
27 mg/I , 'rE
17 mg/L-
10 mg/I

13 mg/L
27 mg/L
17 mg/L
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Table 2.4.12-14 Bell Bend NPP Unit I Groundwater Quality Data
(Page I of 7)

Qto

(b

Ao

';po IDSLocatI3ion t ~ peli~- - ls~~roech :- . ý 10." ..
Glacial Overburden Wells .....

1013012007 5.76 0.173 0.4 1.34 12.92 189.3 0.08 0.113

1/26/2008 5.81 0.149 0.0 5.98 10.66 221.6 - 0.07 0,097
MW301A 2/27/2008 5&68 ' 0,129 2.4 7.52 9.16 206.6 0.06 0.084

4114/2008 5.70 1 0.136 0.0 7.30 8.43 201.1 0.06 0.088

10/30/2007 5.66 0,177 2.0 -0.14 13.01 127.3 0.08 0.115
1/2612008 5.61 I 0.188 0.8 0.69 10.46 70.4 0.09 0,122

MW302A1 2/2912008 5.56 1 0.171 0.0 1.30 9.36 113.0 0.08 0.111
411612008 5.74 F 0.153 0.0 0.79 8.83 84.6 0.07 - 0.099

10/3012007 6,8 0.165 2.1 1.40 12.92 160.3_ 0,08 0.107
1126/2008 5.76 0,186 1.0 0.68 10.52 79.3 0.09 0,121

MW3O2A2 3/2/2008 5.74 0.189 0,0 0.00 18.86 67.0 0.09 -_0.123

4/18/08 5.84 0.172 0.0 1.04 13.08 67.4 _ M 0,_ .__0.113

10/30/2007 5.55 - 0,159 6.7 3.31 12.73 177.8 0.08 0.104
1/26/2008 5.67 0.179 11,3 0.85 10.62 114.4 0.08 0.t116

MW302A3 3)2/2008 5.70 - 0.187 0,0 0.45 14.08 107.3 0.09 0.122
4/18/2008 5.76 0.182 0.0 1.89 11.27 100.6 - 0.08 0.109

0

Zo

S09
0

09

00

W 1) L

Beg Bend NPP Unit 1 FSAR Draft Rev. 0



I
Table .4.12-14 Bell Bend NPP Unit I Groundwater Quality Data

(Page 2 of 7)

LoitAon

MW302A4

Date

4AIQAP~tU~7

- pH- I ~pecifk*;
CQiidtar~ce
I.
T 47

-xygmI:, Tper~iur.

i~ AR

.Q0RP,-.
5UIIly

00nR8

.TPS

0.107

1J2712008 &,75 0.174 0.0 4.33 10.37 114.1 0.08 0.113
31212008 .662 0.161 0.3 4.32 14.98 164.5 0.08 0.105

4/18/2008 6.65 1 0.048 0.0 6,25 12.76 156.9 0.02 0.031

10131/2007 6.40 . 0.179 17.1 2.99 1 3.14 J24.9 0.08 0.116
1/29/2008 7.04M 0.200 45.1 0.22 9.42 -21.7 0.10 0.130
3/212008 6.94 _ 0.203 62.8 4.01 4.71 -2.0 0.10 0.132

411912008 7.23 0.202 1 68.1 7.30 13.40 10.1 0.10 0.131

MW303A

0 10131/2007 6.18 r 0,254 11.3 4.60 11.89 109.3 0.12 0.165
1128/2008 6.12 - 0.265 0-.1 2.36 11.11 140.9 0.13 0.172

MW304A 2/2712008 _0.1 0 0.220 5.5 1.74 10.16 124.9 0.11 0.143
4115/2008 6.14 0.213 0.0 0.81 10.65 110.8 010 0.139

10/3112007 6.35 + 0.204 30.2 1.51 13.61 146.7 0.10 0.133

1000 6.14 D.188 9.3 1.22 10.84 162.3 0.09 0.121
MW305A1 2/27/2008 5.07 0.159 3.0 2.65 10.43 172.4 0.08 0.103

4115/2008 6.21 . 0.169 0.0 1.78 10.65 183.0 0.08 0.110

MW305A2 10/31/2007 8.89 0.267 34.2 -0.17 12.78 8.3 0.13 0.174

CD~

OCb

6-~,*

00

LO ..
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Table L,4.12-14 Boll Bend NPP Unit I Groundwater Quality Data
(Page 3 of 7)

ca

60

1/3012008 6.82 C 0.241 0.0 0.00 11.19 -47.0 0.12 0.157

312/2008 6.77 0.236 0.0 0.00 14.97 .41.7 0.11 0.153

4/18/2008 6.69 - J 0.235 0.0 0.00 12.67 -23.1 0.11 0.149

10/31/2007 6.28 . 0.189 6.5-- 5.24 13.02 168.0 0.09 0.123
1/27/2008 6.23 I 0.178 0.8 6.72 12.10 130.7 0.08 0.116

MVV306A 2/29208 6.07 0.167 0.0 o.62 11.50 204.8 0.08 0.108
4/1/2008 6.18 1 0.172 0.0 6.67 11.35 153.5 0.08 0.112

10/30/2007 7.27 1 0.294 139.6 3.96 13.36 41.8 0.14 0.191
1V27/2008 34 0.300 10.8 2.54 9.56 7.9 0.14 0.194

MW307A 2/26/2008 7.20 0.294 49.9 4.11 11.28 31.2 0.14 0.191

4/17/2008 7,14 0.279 36.3 4.99 12.32 122.0 0.13 0.180

10/30/2007 5.95 -0,18 15.5 3.90 11.96 134,6 0.07 0.090
1/27/2008 191 - 0.147 0.0 0.89 10.98 214.0 0.07 0.096

MW308A 226008 5.78 0.,142 0.4 0.59 9.63 239,6 0.07 0.092

4117/2008 5,72 ] 0.143 0.0 0.35 12.21 157.5 0.07 0.093

MW3W9A 10/3112007 6.49 0.348 3.8 4.69 14.22 155.8 0.17 0.227
1/28/2008- 629 - 0.469 0.0 1.71 9.30 151.1 0.23 0.304

CD0

Cb D

-Old
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oW-i

'V 0

0
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z
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Table t.4.12-14 Bell Bend NPP Unit I Groundwater Quality Data
(Page 4 of 7)

-'-Daft p11 Tamp~t -tre- Di-.RP, sol!:!Y :T)

311/2008 6.13 0.414 0.0 4.77 15,20 150.9 0.20 0.269

411012008 6.15 0.429 0.0 5.23 9.48 245.4 0.21 0.279

10)30/2007 7A 1 0,079 1093.3 8.30 13.29 76,5 0.04 0.051

1126/2008 6.58 0.122 132.7 3.83 9.47 153.5 0.06 0.079
MW310A 2/2612008 6.41 0.130 12.4 3.91 7.28 141.6 0.06 0,084

4117/2008 1 0.123 0.0 5.27 10.05 139.6 0.06 0080

Shallow Bedrock Wells

1013012007 9.42 0.210 8.8 1.75 12.74 -137.5 0.10 0.136

1/26/2008 10,11 0.54 0.0 0.00 11.15 -191.5 0.07 0.100
MW301B1 2/29/2008 10.13 0.156 0.0 000 10.21 -166.4 0.07 0,101

4/14/2008 0,63 0.133 0.0 0.00 10.80 -186.5 0.06 0.086

10/3012007 9.19 0.256 15.7 0.22 12.28 -190.7 0.12 0,167
1/26/2008 9.18 0.298 26.0 0.01 10.17 -317.5 0.14 0.194

MW3028 302/2008 9.19 0,283 11.9 0.64 13.41 -232.0 0.14 0.184

4/18/2008 9.17 0.294 0.0 0.09 12.19 -204.4 ___ 0.14 0,191

MW303B 10/31/2007 7.68 0.162 2.0 0.35 12.25 -7.5 0.08 0.105
112912008 7.54 0.176 0.0 0.00 11.12 -127.8 0.08 0.114

CD0

0

kc2

00

00

WJ. 4ý W

0

,,j
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Table t.4.12-14 Bell Bend NPP Unit I Groundwater Quality Data
(Page 5 of 7)

trQ

00
0

0

I~7 (mWID* SL

3/2/2008 7.47 0.191 0.0 0.06 10.34 -56.4 0.09 124
411012008 7.62 - 0.191 1 0.0 0.00 13.19 -86.4 0.09 0.124

10/3112007 9.86 0,332 10.0 5.27 1217 -69.7 016 0.216
1129/2008 11.18 - 0.518 0,0 0.00 11.62 -178.5 0.26 0.336

MW304B 2127t2008 10.71 0.418 1.5 0,00 10.82 -138.6 0.20 0.272
411512008 11.10 0.544 0,0 0.00 11.39 -151.3 0.26 0.347

10/3112007 7.32 0.264 2.5 2.60 12.97 57.3 0.13 0.172
113O12008 7.43 0.272, 0.0 0.00 11.49 -161.5 0.13 0.177

MW305B 2J27/2008 7.37 0,251 2.4 0.00 10.78 -109.3 0.12 0.103
411512008 7.32 0.268 0.0 0.00 11.39 -118.6 0.13 0.173

1013012007 8.78 0.250 3.9 5.95 12.80 -24.6 0.11 0.158
112712008 8.73 0.248 0.0 -0.12 11.75 -197.2 0.12 0.161

MW307B 2126/2008 8.45 1 0.248 0.0 0.01 12.15 -158.3 0.12 0.161
4117/08 8.70 0.246 0.0 0.00 13.68 -89.4 0.12 0.160

MW308B 10/30/2008 7.79 j 0.210 934.4 10.17 13.17 48.3 0.10 0.137
1/27/2008 7,70 0.430 969.0 0.42 11.83 -68.3 0.21 0.279

2126/2008 7.41 0.412 1087.0 1.85 14.28 8,5 0.19 0.261

"0

-t
Wn C

p-0

r0

3.
o

00

LId \0 ;0

Bell Bend NPP Unit 1 FSAR Draft Rev. 0



Table !.4.2-14 Bell Bend NPP Unit I Groundwater Quality Data
(Page 6 of 7)

O

0

4/17/2008 7.45 0.454 11159 3.43 11.70 77.7 0.22 0-294

10/3112007 7.29 - 0.459 63 1.30 11.50 -1.2 0.22 0.298
1128/2008 7.32 - 0.465 0.0 -0.10 11.11 -99.1 0,23 0.302

MW3099 3/1/2008 728 0.456 0.0 0.00 14.95 .102.0 0.22 0.296
4119/2008 7.36 8 0.452 0.0 0.00 13,78 -68,0 0,22 0.293

10/30/2007 7.78 0,196 3.4 -0.25 12.44 -63.4 0.09 0.127
1126/2008 7.64 - 0.194 0.0 -0.08 11.24 -143.4 0.09 0.126

MW3108 2/26/2008 7.61 - 0.192 0.0 0.82 9.71 -67.2 0.09 0.125
411712008 7.52 - 0.196 0.0 0.00 13.04 -130.4 0.09 0.137

Deep Bedrock Wells

10/3112007 7.07 0.173 6.0 5.45 12.76 58.7 0.08 0.113
112912008 7.98 0,171 0.0 0.00 11.38 10.5 0.08 0.111

MW303C 3/2/2008 7.94 0.169 0.0 0.02 14.75 -121.0 0.08 0.110
411912008 8.14 0,171 0.0 0.00 13.21 -166.4 0.08 0.111

MW304C i
1129/2008 9,58 0.552 182.1 0.24 11.83 - 34.2 0.27 0.359
31112008 9.46 0.411 296.1 0.13 14.24 1 -173.4 0.20 C.267*1

CO -0C p1
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z '0,00t
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4.12-14 Bell Bend NPP Unit I Groundwater Quality Data
(Page 7 of 7)

Table',

Dissolved, 
$ Ilty.

LOCatq DOW% PH4 C
Specific
rnduotan~o 'Tum IRV' pissolved ,Tpr~tu

(myr
:TIJ$.

~ - (ppt)~ (mulL)
AI.•.1AM In •R1 94.2 0.10 12.12 -161.5 0.17 0.235
411612009 0361 842-4- ------ I - - -t t- 1~

0

0

0

10/31/2007 8.59 0.197 16.6 -0.10 12.48 -264.8 0.09 0.128

1)2712008 9.23 0.492 17.4 0.27 11.15 -27.4 0.24 0.320

MW306C 3/2/2008 8.97 0.517 3.9 0.02 16.09 -131.6 0.25 0.336

4118/2008 9.24 0.512 . 40.3 0.01 13.95 -41.3 0.25 0.335

'Small negative DO values indicate nae zero and values are within the calibration tolerance. In subsequent rounds these values were
recorded as 0.0 on the field form.

0 0 ::3
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UnumStar

May 13,2008

Lanni'&,dx
AM 'A NP, Inc
3315 OlW 1kcst Rcmd

POBx 1O935
I.Yacdlbur& VA 24506-MS3.

siabjct- P~om totiRF1 EPR-08 170. frma Lzmnis dz to (icoyr Wrobd.
cbucd J3aq~t 31,2=05

AUded. is aoapy of ft sbjeet RFLs aswcll as the Pamt1. Ji, w Assizv rcspo=.

Gry vmaNoowdcamcn

xC: 3. PriLe, W9do
B. Perdue
R. Himctws S&L
T, Sammu SML
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Unistar Nuclear
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Bell Bend Nuclear Power Plant

Report No. SL-009498 Rev. 3
Project No. 12198-004

Attachment S: Response to RFI EPR 08-170

CORPORATE IMW AM3 -IS SB G
ExpoMartý Su~it 270ýE*- 105 MaII.Bouliavad* , Con~ro3ev, PA 1514&-2288

Ph---e (412) 8569700- *Faxi (412) 956-9749
www~xizzoes6oC.Cm

May 8, 2008
Project No. 07-3891

Mr. Michaea Cain
do Heather Scholtes
PPL Nuclear Development
38 Bomboy Lane, Suit 2
Berwick, PA 18603

TRANSWrrrAL
RESIoNsE T*flFEPR 08-170

BEMW1cKNucLFJRPowxnPLANT

Dear Mr. Caimr

Please nd enlosed gZetecniacal data in responseto RF EP 08-170.

If you have any questonsar need additional copies, please do not hesitate to canlne at

(412) 856-9700, extensio. 1039, or eL-mail me at Aonioia.ferndez@rizzoassoe.oom.

Thank you for your assistance.

Paul C- PW&AssedaesjuIt=

Antonio Famndm Ph.D., P.E.

ProjectManager

AF/def

Enclosures

L19awiffis0

Mon"MeeMe PA 0Uo'.Uiho0-hnzt& PA-Sma P-mcatteo C.%-sz Leu 4OW• M t-)d.Ick -e•0n-"bi C-.
-Bunce, Ms.• ,Aspxtcdn.bm o ze~• H at Mputc'•Lli~z .Puu •8. s'c,n~g Th.1-C~mp T aw Sued, A•i4Mes
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Unistar Nuclear Report No. SL-009498 Rev. 3
Conceptual Design of the Circulating Water Sysitem Project No. 12198-004
Bell Bend Nuclear Power Plant Attachxnent S-. Response to RF1 EPR 09-170

ARV REQUEST FOR INFORMATION
Riri Hunibeer ItFEPR-D"-70 Data of Rqtetut 1431)280 7 Shoet I at 2
To: GcoeoWrobah COW

subject COLA Geotedwical Sibe Charaolersflc Date
Contiot ioz A80003 IPMlect drPlart Penn*~ *sh Power and Vgbt (PPL) (Batwlck. U.S%

Raferenco, ocwumqflt Sea BElOW

Infrrmatlon Requesthd pnricsoi Intended Usa):

For PL.psmton of the Berwick COLA, it is n==wsy to reconcile the U S 2PR design with the Berwickt site In Oltnr

tbrougb a auve5yoicdmcsl Berwick sit~

The folrflarhistis & swuanute ofthedata requiredby AIM7VA to parfrfotmis ramoncilhiaion. Ifthe dnata i provided
fim odthernow=c docuroenel please provide the documment title *ndrevition, ruraner Ifthe inforrmstion is nat Sail.
pleateprovidnnae ajn doewen 6 ioO~matiae will be available to tic ito current schedule activiry P1.230W8005 tbut will
provide tbis infotnition

Berauseihit Wrnealctwil hoirred by MMWVAtoperb terequirwl reconciliation ofthe U.S. EPRticsigrfaithte
Berwick silothe follwigtequcsteddesipn inputunsstbe ;xoyfdedf'ro=Wn proved QA soroca.
For each kwye of the Berwick soil profile please provide.

3 Sirt rwavevelocity- Strain-oempt;)*le S-vmve valoeeitisfor three maiieoudillozns, ie.e bhen ncimnt,
lower bouind and upper bound

4. S-wv idniping astino- Sta-eonrpuabl, S~wav Iuraping allo ica fr three soil conditions, La,. best
estimatte. lower bound and upperbounrd

S Pwav dai~guio- -wae campngati aly tkrnas1/3 ofthecorap nnkisitea roinpazuble

8 Poiteeng ,sosndorcompression w evWlitylfcompzesron wave teloityi to Ereprovi~de.please
provide the strobi-coropstible P-wave velocitiesafo threesoil cdtow~nv i e~best nfirinate.lower buttd and

7 Serodubrareduction ovc -libis Iffornuaiti will trotbae seded iffi st~re Unirrcmpatible S-wavevelodity and

darapinS catio areperovidcf

8lriction sagle

10. Ainset.adfive dposrive earth pressces oefiden

12 Ci water clevatiott

13 GeroundwakmfSollAcid coeot. sulfafe content& Chloride conteat

14. Coamflratmal fo fhoizeanWdlro ifernritbygaetmniracarjnirrcr,

15. Fer mny borrawfl 311waromaprovide the irrfoxinatioidertfided in Nos i-l4oftheRFL.as applicable

Inclsullcaffon: 0~ lloctantent Reqluet Vedlficatlof Raequltadr yeat 0 No
19 Oionlg Input Rerpest
0 Documnt rCaraoificaton
o Otlseir J)d&al. espnseRauhuth F~uarrsyzz,2m

Page S3 of S8



Unistar Nuclear
Conceptual Design of the Circulating Water System
Bell Bend Nuclear Power Plant

Report No. SL-009498 Rev, 3
Project No. 12198-004

Attachment S: Response to RFI EPR 08-170

Page S4 of S8



Unistar Nuclear Report No. SL-009498 Rev. 3
Conceptual Design of the Circulating Water System Project No. 12198-004
Bell Bend Nuclear Power Plant Attachment S: Response to RFI EPR 08-170

EPR 0wi7 0)
By: AF Date •WroS Subjoct: R•sponseto RFI tPR-OM170

The following list provides te response to each of the 15 Items listed by the RFI:

1. ThIckness.

The thicknmess of the wdstlng soils Is provided by Table 25..4-29.

ShesiNo. i of 8
Project No. 07-3891.03

TAi 2XA.
RecooiMErEDVAWOSPORYWLMkCrASTWPROP8RTES

(10132I11a M 11M 32M IN: .05 Sim3 Mw 1M.~

;M- t MF 17 Da. Oxx

Zan. =M Uno 1613 110 aa QM44 S10M W.0

21D( 98 ion I 028 4W111 Ir(0 113ll"~oj

On [100(1 IQ15 032. 2610, 4w 1

-mclea 2110 14, 04- 43M. 11"D I=, _

r.N no 1..,IM, Oft 2441M . .. AM

Table 2.5-4-29 provides 1he ln-ýftu $oll piofie-belodthe Centerline of the reactor. Please refer to the 1Response
to Ro ' EPR-08-4W for strain omopatible sodl profiles

2. Unit Weiglt

The Unit weight Is provided by Tbln- 2A4-= below. The fm. mate" wlln replace. Ote eerbtwd" sohls aroond
thefaclrlieo.

Page S5 of S8



Unistar Nuclear Report No. SL-009498 Rev. 3
Conceptual Design of the Circulating Water System Project No. 12198-004
Bell Bend Nuclear Power Plant Attachment S: Response to RFI EPR 08-170

EM 084170

L 'I, .I N -r IýS,&,'_ !ý Q NS. V.

By AF Date: 582008". Subject- neponsetoRRIEPR1-8-171 , Shlet No. 2 of 8

Project No. 07-3891.03

TABI5E 2ZA.
RECOMMENDS VALUES OF INDEX PROPERTIES

(Page 1 ari6 Engish units]

O|sual Ovwlbunden SW 20 NP , ', aIl5 12 131

MMn IonrS NP NP 169. 17 170 4NCeatirtii,

COalsMgq t Grae! SW 1 6 P N Np. 133 141 W • ONicau aiy.w5kA
CoVWsy 1 Glan'Adasr " - -1- NP: Non PIastc

eaklNP NP See 34 10 Groln nize crmes

Ouncaet. ilT NAK NA U4 ?W1 NA

3. Shear Wave Velocity - Strain Compatible S;-Wave Velocity for three soil conditions,

Le., bustestimate, lower bound, andupper bound.

Please refer tothe Response to RFI EPR-08-436.

4. S-wave damping ratio -Strain comPatible S-wave damping ratios for three soil
conditlons, i.e., best estimate, lower bound, and upper bound.

Plaase refer.tO the Response to W1I EPR-OB.436.

5. P-Wave damping Mtio is usual!lyaken as 113 of the corresponding -strain compatible
S-wavo damping ratio.

Soft ampffimllon analyls .is perforned for vexfca1V propagated -shear wave. Vertical ground. motion is
obtalned by fotloWng Reg Guide,1,.208. Compressional damping does not.aflect the 9ite amplikatlon results.
The 113 ratio propoal is aiepta_ '

6. Poisson's ratio andlor compesslon. Wa velocityIf compression wave Velocity is to
be provided, plea's provide the a -mpatlbl. P-wave velocities for three soil
conditions, I..., beat estimate, lower bound, and upper bound;

The Poisson ratio is provided in Table 2A,2. This value should be used to estimate the strain compatible P-
Wavevetocitles for the three sell conditions

7. Shear mod'ulus reduction cure -7- This infprmatlOn will not be needed if.the strain.
tompatible S.Wave velocity and damping raio are provided

Stracompabtbta S-wave velocity anddamplng ratio are provided (Items 3 and 4)

8. Friction Angle

Page S6 of S8



Unistar Nuclear
Conceptual Design of the Circulating Water System
Bell Bend Nuclear Power Plant

Report No. SL-009498 Rev. 3
Project No. 12198-004

Attachment S: Response to RFI EPR 08-170

DOD ~EE~1Z2 0)
By. AF Oatc: 5.82008 Subjact RasonSe to RFL EPR-o.8-170 Shoat No. 3 of a

Project No. 07-3891.03

Table 2.5,4-25 provides the recommended strength paramneter values.

TABLE 2.5.4-25
RECOMMENDED VALUES FOR STRENGTH PROPERTIES

page I of 1. Engflth units)

Glacial
Overburden. 0 35-0'. NA .2 . FriCtion obtined frm Srr Correrion for
Mahatango NA 7.3 40.0 NA 10 Dens Swads and GravIG (Pock, 1974)
F•I a"li Uncanned Comp sre Toes for qu
Ctegory I- Equivalent cohesion and friction (RMR)
Grnutar Fill NM 0.17 35,0 NA NA - Concrete strength consistent with

Categoy I Vs = R fps

Granular Backlill NM 0.0 35.0 NA - NM. Not Measured
- - NAR Not Applicable

Concrate FlM. fc= 53M psti

9. Cohesion

Reoomnmiended cohesion is provided by Table 2.&5.4-.

10. At Rest ActiVe, and Passie EarthPressure Coefficients

The coefiidenrsare Progfded by Table •A4.3.Net ihat the overburden soils mill be replaced by engineered
backfill wround the faclltiis. The earth pressure coefficients of the backfill we the applicable ones. The
overburden values are provided for reference purpoeso.

TABLE A-
MARTH PRESSURE COEFPICll4TS

(Pa•agtI of 1)

I

Page S7 of S8



Unistar Nuclear Report No. SL-0O9498 Rev. 3

Conceptual Design of the Circulating Water System Project No. 12198-004

Bell Bend Nuclear Power Plant Attachment S: Response to RFI EPR 08-170

• ...... 170

r 1,.J

By: AF Date: rd5120o8 StOeCb RaponsetoRFl EPR-08-.170 'Sheet No. 4 of 8

____ _ __ Proiect No. 07-3M81.03

11. Recommended bearingrcapacitylsettlement estimates

Allowable bearing Capacitles are In the excess of 40 ksf for buildings pTaced over engineered fills. For the Case

of the Nuclear Island placed on top of doncrel and the MAhantahgo formatdn, the allowable bearing capacity
is higher then 100 kof. Settlemenrf are below the2 ifth threshold for facrities placed on top of engineered fill

and negligible for "he Nuclear Inland.

12. Groundwater Elevation

Normal groundwater

The seasonal variation of Normal Groundwater Elevation below th ecenter line of the containment

65W.? 6577 637.5 M57.7 M5.869.3

Maximum grotmdwater EL 6Y71 mnsi

13. Chemical Properties of soil and water

Available Chemi.cal Testing of Water.

CKEMIALN EST RESULT'S OF GROUNDWATER WATER SAMPLES AT MW-301 (NUCLEAR ISLAND)

pe I oft English a•d SO Units)

C--W'ar•r " 'torrigror"
(Nuclear ISIV4 4ili'2AMM ,, 5.7,1 -0-S 0 -T

7M, I-T3 M~~ [OTSC I -, ;
MM ' I 0I.-TEc 0I a qi'e Tl ,,

r') Wfter monitoring prra
o0MBC: Open bemn, Te be Completed

Available Chemical Testing o SoW (Plan vlew grvea for boring toaloon)e

Page S8 of S8



Unistar Nuclear
Conceptual Design of the Circulating Water System
Bell Bend Nuclear Power Plant

Report No. SL-009498 Rev. 3
Project No. 12198-004

Attachment T: Air Flow Rate

Fw: Nine Mile Point
PAWEL KUT io: RICHARD P POSPIECH 06/23/2008 10:12 AM

History. This message has been replied to.

Air Flowrates

Pawel

- Forwarded by PAWEL KUT/Sergentlundy on 06/2312008 10:11 AM -

From: BilI.Schott@ct.spxcom
To: PAWELKUT@sargentlundy.com
Cc: Paul.Secen@cLspxcom. Kent.Martens@ctlspx~com, rbtomquist@rmbsales.otm
Date: 0511612008 04:15 PM

SSubject Nine Mile Point

Pawel,

Here is the data I think you are asking for..

Ext Air Flow, cfm
INatural Draft Towers 54 A48,02B
Rru nd Towers 58 160,000
PRectan ular Towers 55 ;566000

The conditions were 800,000 gpm at 114.76/90074.
Regards,

Bill Schott, PE
Proposal Engineer
SPX Cooling Technologies
7401 W 129 Street
Overland Park, KS 66213 USA
913-664-7809 office phone
913-693-9406 office fax

The information contained in this electronic mail transmission is intended by SPX Corporation for the use
of the named individual or entity to which it is directed and may contain information that is confidential or
privileged. If you have received this electronic mail transmission in error, please delete it from your
system without copying or forwarding it, and notify the sender of the error by reply email so that the
senders address records can be corrected.

Page T1 of TI



Unistar Nuclear Report No. SL-009498 Rev. 3
Conceptual Design of the Circulating Water System Project No. 12198-004
Bell Bend Nuclear Power Plant Attachment U: Email on Cooling Tower

-.-----• <JOHN.DALTON@ct.spx.com To RICHARDP.POSPIECH@SargentIundy-com

cc Paul.Secen@ctspx.com, Kent.Martens@ctspx.com
06125/2008 08:57 PM

bcc
Subject BELL BEND - Data and Information

History: r mhs message has been replied to and forwarded.

Richard,

As requested, your undimensioned drawing and answers follow below. Thank
you & all the best,

-a) Drawing; CSee attached file: Bell Bend - undimensioned.pdf)
1b) Dimensions: 475' high x 350' base diameter per Richard Pospiech 6/24/08
e-mail -

2) No. Fan assisted natural drafts and fan assisted plume abated natural
drafts (hybrid) are available, but are quite different towers.

3) Yes. The basin can be sized, within reason, to handle any water volume
required by the customer by changing the diameter and/or depth.

4) Airflow - we did not do the design. 35,000,000-60,000,000 cfm??

5a) Reinforced concrete shell, plinth, and basin.
5b) Distribution system: Concrete flume or RTR headers, PVC laterals,
polypropylene spray arms and nozzles.
5c) Bottom supported PVC film fill and PVC eliminators
5d) Fiberglass fill and eliminator support
Se) Stainless hardware

6) Sound:

(Embedded image moved to file: pic25724.jpg)

information needed on cooling tower:
i. Dimensions (height, diameter), and drawing.
2. Does tower have structural features that will permit the installation
of dry cooling fans, heat exchangers, sound attenuation equipment, and hot
air distribution ducting?
3. Will basin be sized to orovide sufficient volume to allow draindown
of the circulating water system without overflow with the basin initially
at maximum operating water level?
4. Air flow rate
S. internal construction materials, including:
a. Material for piping laterals
b. Material for spray nozzles
c. Fill material
6. Noise levels? At what distance away?
John Dalton
Proposal Engineer
Field Erected Products
Tel: 913.664.7482

Page UI of U3
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Unistar Nuclear Report No. SL-009498 Rev. 3
Conceptual Design of the Circulating Water System Project No. 12198-004
Bell Bend Nuclear Power Plant Attachment U: Email on Cooling Tower

Fax: 913.664.7993
John. Dalton@CT.SPX.com
SPX Cooling Technologies
7401 W. 129th St.
Overland Park, KS 66213

The information contained in this electronic mail transmission is intended
by SPX Corporation for the use of the named individual or entity to which
it is directed and may contain information that is confidential or
privileged- If you have received this electronic mail transmission in
error, please delete it from your system without copying or forwarding it,
and notify the sender of the error by reply email or call the SPX Help Desk
at 215-293-2811 so that the sender's address records can be corrected.

Bell Bend- und-erimonedpdl pio25724.pg

BELL BEND to.= MP S

Sound data for a free and unobstructed environment per CTI ATC-128 COOLING TECHNOLOGI-ES
Sound Pressure Level (SPL) expressed in dB (re: 20E-6 Pa).

SPL 31.6 63 125 250 5130 1000 2000 4000 3000 dBA
5 From Curb B6 60 64 72 74 72 77 77 82
50 From Curb S1 69 60 68 71 70 73 72 78

100 From Curb 59 60 57 63 66 64 66 66 72
200 From Curb 58 69 56 57 61 60 61 60 67

Page U2 of U3
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UniStar Nuclear Report No: SL-009446, Rev.2
Bell Bend Nuclear Power Plant- Unit 1 Project No. 12198-004
Conceptual Design of Stormwater Management System August 14, 2008

1. PURPOSEIOBJECTIVE
UniStar Nuclear, has proposed the construction of a new nuclear plant with one USEPR unit located
immediately west of the Susqahanna power plant. The Susqahanna power plant is about 5 miles north of
Berwick, Pennsylvania. The purpose of this report is to describe the methodology used in developing the
Conceptual Design for Storrnwater Management System to support the Combined License Application
(COLA) for the aforementioned plant.

2. ASSUMPTIONS
o Finish floor elevation of the contentment building will be at EL 674.0 feet (NAVD 88 - North American

Vertical Datum 1988)(Reference 1)
* Standard Project Flood (SPF) elevation is at EL 671.0 feet (NAVD 88) (Reference 3).
* Undisturbed wetland will not be considered in the detention requirement.
" For this conceptual design, certain coefficients and design factors are assumed based on engineering

judgement and experience. These are listed in the text, wherever the assumptions are made. These
assumptions need to be verified prior to detailed design.

3. INPUT
Following inputs are used for this conceptual.design:

" Overall Grading and Drainage Plan Sketch Drawing (Reference 2).
* Rainfall data for Point Precipitation Frequency Estimates is obtained from NOAA Atlas 14

(Reference 4) and is presented in Attachment 1.
* Grading and Drainage Plan Sketch Drawings (Reference 3).

4. METHODOLOGY AND CRITERIA

4.1 Site Drainage System
The stormwater from all the facilities will be collected through networks of storm sewers and ditches and
drained to the stormwater ponds. The stormwater ponds for the site are designed to retain the runoff up to
and including a 100-year, 24-hour rainfall. The storm drainage system is designed to carry the peak storm
runoff from a 50-year rainfall without flooding the adjacent plant roads and facilities. The relevant rainfall
values are shown in Attachment 1.

The plant storm sewer system is conceptually developed for the main plant area to function during 50-year
rainfall without flooding plant roads and facilities. Manholes and catch basins are provided as necessary
for the storm sewer system. The peak flows for the different sub drainage areas are estimated, and the
size of the downstream-most pipe is estimated. The rest of the sizes of storm sewers in that sub-system
are estimated by engineering judgement. The storm sewer system presented in this document is
conceptual and detailed design shall be performed before issuing the grading and drainage drawings for
construction.

The peripheral areas, including the construction parking and laydown areas, are drained by means of
ditches and culverts. Ditches will be designed to carry the peak flow from the 50-year storm event. The
runoff from these areas drains to the stormwater ponds as shown in the Conceptual Grading and Drainage
Plan Drawings (References 2 and 3).

The conceptual storm sewer network for the plant area is presented in Attachment 2. Two stormwater
detention ponds are planned to collect the stormwater from plant facilities through network of storm
sewers, ditches, and culverts. The conceptual sketch showing the drainage areas for each stormwater
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detention pond is presented in Attachment 3. The conceptual drainage for the plant area and peripheral
area is shown in the Conceptual Grading and Drainage Plan Drawings (References 2 and 3).

4.2 Roof Drains
The stormwater from the roof drains will be drained through the downspouts for each of the plant buildings.
The stormwater from the downspouts will be collected and routed to the nearest catch basin or manhole,
and then drained through the storm sewer system.

4.3 Stormwater Detention Ponds
The stormwater collection and detention is planned in two ponds located one each in the west(Pond-1)
and east(Pond-2) of the plant. The ponds are designed to store the stormwater runoff for 100-year, 24-
hour precipitation increased due to proposed development in the respective drainage areas. Most of the
wetland areas are not disturbed and therefore the undisturbed wetland area is not accounted for detention
requirement. Emergency spillways will be provided for both stormwater detention ponds and will be
designed to pass the peak runoff flow from a 100-year rainfall. A minimum freeboard of 2 feet is provided
for each of the ponds above the spillway crest elevation. The stormwater runoff in the stormwater ponds
will be released to a natural stream as per an allowable release rate. Stormwater ponds are provided with
higher detention volume so as to accommodate potential increase of drainage area during construction or
due to potential changes in grading and drainage. A stormwater outlet structure and necessary piping
needs to be sized during detailed design, so. that the high water elevation in the pond will be lower than the
design high water elevation, and the peak outflow from the developed site does not exceed the pre
developed peak runoff for 2-year through 100-year storm events.

5. COMPUTATIONS

5.1 Storm Sewer Network
The following details the peak runoff flow calculation used to size the storm sewer network draining the
power block area (Attachment 2). Peak runoff is calculated using the Rational Method, defined by the
equation below:

Qpeak =C*I*A Where:
Qpeak = peak runoff from the contributing drainage area (cfs)
C = runoff coefficient
I = intensity (inches/hour)

A = contributing drainage area (acres)

The runoff coefficient for the power block area is assumed to be 0.75. The minimum time of
concentration(Tc) is assumed to be 10 minutes. Total system flow travel time for the entire network is
conservatively assumed as 15 minutes.

Rainfall intensity for 15 min Tc for 50-year storm = 1.19 inch/1 5 min (Reference 4, Attachment 1)

Rainfall Intensity = 1.19 x 60/15 = 4.76 inch/hr

Plant drainage area for storm sewer network = 41 Acres

Average runoff coefficient for plant area = 0.75 (conservatively assumed)

Peak runoff = 0.75 x 4.76 x 41 = 146.37 cfs say 150 cfs

Assuming velocity of 8 ft/sec, the required flow area = 150/8 = 18.75 ft2 say 60-inch diameter CHDPE pipe.

All other pipe sizes in the network shown in Attachment 2 are assumed based on engineering judgment.

These pipes will be 12-inch diameter at the upstream end of the system and are increased in size

downstream.
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The detailed design of the storm sewer system is not in the scope of the conceptual design, but shall be
performed prior to construction issue. The storm sewer network is shown in Attachment 2.

5.2 Stormwater Ponds:
The following illustrates the runoff volume calculations used to determine the storage required in each
stormwater pond. Depth of runoff is determined using the SCS method, presented in Technical Release
55 (Reference 5). The total runoff volume is obtained by multiplying runoff depth by the drainage area.

0 + 10.8 (1000 
i

Where:
Q = Runoff Depth (inches)
P Rainfall (inches)
CN = Curve Number

The weighted Curve Number for the developed site is assumed to be 90 (Reference 5) and similarly, the
weighted Curve Number for pre-developed site condition is assumed as 60. Rainfall depth for the
100-year, 24-hour storm event is 7.2 inches (Reference 4, Attachment 1). Conceptual pond drainage
areas are presented in Attachment 3. Pond I and Pond 2 are designed to detain the increased runoff
volume from the 100-year, 24-hour storm. Detention storage volume computation for both the ponds is
presented in Attachment 4. The following table summarizes the storage volume computation.

Table 1: Pond Storage Volume

Pond Provided Water Contributing Pre-Developed Post- Increased
Storage Storage Area (acres) Runoff Volume Developed Runoff
Volume Depth (ac-ft) Runoff Volume

(Up to High (ft) Volume (ac-ft)
Water EL) (ac-ft) (Note 1)

Pond-1 61.9 13 229 52.4 103.3 50.9
Pond-2 55.2 10 249 57.0 98.0 41.0

Note 1: Pond must be sized for a minimum of this volume.

An emergency spillway for each pond shall be provided for the safe release of the post-developed peak
runoff for the 100-year rainfall event. The detailed design of spillways is not in the scope of the conceptual
design, but shall be performed prior to construction issue. Higher storage volume for ponds are provided
to accommodate the sediment storage as well as the potential increase of drainage area during the
construction period. In addition, ponds are provided with higher detention volume to reduce the post
developed peak runoff from 2-year to 100-year storm event, so that they do not exceed the peak runoff of
pre developed site condition for respective storm event as specified in Pennsylvania Stormwater Best
Management Practices Manual (Reference 6).

Salient features of the stormwater ponds based on the drawings listed in References 2 and 3 are
presented in Attachment 5.

6. EVALUATION AND RESULTS

The power block facility area drains to Pond-1 through a storm sewer network consisting of catch basins,
manholes and CHDPE pipes. The pipes in the storm sewer network have diameters ranging from 12
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inches at upstream catch basins to 66 inches at the outlet near the ponds. The conceptual storm sewer
network is presented in Attachment 2.

Most of the construction and laydown area facilities on the west side of the site area drains to Pond-1
through ditches and culverts, as shown in the drawings in References 2 and 3. The drainage ditches will
have side slopes of 2H:IV and will be appropriately sized to carry the peak runoff from a 50-year storm
event.

Most of the construction and laydown area facilities on the east side of the site area drains to Pond-2
through ditches and culverts, as shown in the drawings in References 2 and 3. The drainage ditches will
have side slopes of 2H:AV and will be appropriately sized to carry the peak runoff from a 50-year storm
event.

The stormwater from the roof drains will be drained through the downspouts for each of the plant buildings
and will be collected and routed into the storm sewer system through the nearest catch basin or manhole.

Detailed design for the emergency spillways, storm sewers, pond outlets, ditches and culverts, etc. shall
be performed according to guidelines given in the Pennsylvania Stormwater Best Management Practice
Manual (Reference 6).

7. LIMITATIONS

This conceptual evaluation is conducted to support COL Application and shall provide the basis for the
detailed design prior to construction. Verification of the inputs, assumptions, and limitations shall be
performed during the detailed design stage.

8. CONCLUSIONS
The power block and peripheral areas of the plant are graded to drain the stormwater runoff to stormwater
detention ponds through a system of storm sewers, ditches and culverts. The stormwater drainage system
meets the conceptual design criteria set forth in section 4 of this document. The conceptual grading and
drainage plans for plant and peripheral areas are shown in References 2 and 3.

9. REFERENCES

1. S&L Report for Conceptual Grading and Earthowrk, SL-009450, Rev 4, August 2008.

2. Oveirall Grading and Drainage Plan, Bell Bend Nuclear Power Plant, S&L Conceptual Sketch
Drawing No. CSK-001, Revision 6

3. Grading and Drainage Plan, Bell Bend Nuclear Power Plant, S&L Conceptual Sketch Drawing No.
CSK-002 through CSK-005, CSK-008, CSK-010 through CSK-014 Revision 6 and CSK-006,
007,009 Rev 7, CSK-01 6 Rev 2.
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Detention Storage Volume Computation Sheet for Ponds
100-Year,

Pond Development Surface Type Curve Number 24-Hour Computed 8 Runoff Depth Contributing Runoff Volume

Condition Rainfall (inches) Area (acres) (ac-ft)
Depth

Pre/Post CN (Inches) S=1000/CN-10 Q=(P+0.2S)2 /
._ (P+0.8S)

Pond 1 Pre 60 7.2 6.67 2.75 229.0 52.4

Post Impervious 98 7.2 0.20 6.96 47.0 27.3

Gravel area 85 7.2 1.76 5.44 146.0 66.2

Grass/Pervious 65 7.2 5.38 3.26 36.0 9.8

Total 229.0 103.3

Increase 50.9

Pond 2 Pre 60 7.2 6.67 2.75 249.0 57.0

Post Impervious 98 7.2 0.20 6.96 30.0 17.4

Gravel area 85 7.2 1.76 5.44 116.0 52.6

Grass/Pervious 65 7.2 5.38 3.26 103.0 28.0

Total 249.0 98.0

Increase 41.0
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Salient Features of the Stormwater Detention Ponds

Pond Parameter Value Unit

Pond-I Bottom Elevation 655 ft

Top Elevation 671 ft

Low Water Level 656 ft

High Water Level 669 ft

Area at Low Water Level 3.8 ac

Area at water surface 5.8 ac

Water Storage Depth 13 ft

Storage Volume at Water Surface Elevation 61.9 ac-ft

Pond-2 Bottom Elevation 610 ft

Top Elevation 625 ft

Low Water Level 612 ft

High Water Level 622 ft

Area at Low Water Level 4.86 ac

Area at water surface 6.2 ac

Water Storage Depth 10 ft

____Storage Volume at Water Surface Elevation 55.2 ac-ft
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Part I -. Generat WarmaCian Applicant

1.0 GENERAL INFORMATION

This part of the Combined License (COL) Application for the Bell Bend Nuclear Power Plant
addresses the requirements of 10 CFR 50.33, "Content of applications; general information,"
(CFR, 2007a) and provides details of the applicant's corporate identity and location, applicant's
ownership organization, the type of licenses being applied for, the applicant's financial
qualifications, decommissioning funding assurance, foreign ownership, control, or domination
information, and agreement limiting access to classified information.

1.1 APPLICANT

The Applicant for the Bell Bend Nuclear Power Plant (BBNPP) is PPL Bell Bend, LLC. PPL Bell
Bend, LLC is not acting as the agent or representative of another person. Applicant's name,
address, and principal office is as follows:

PPL Bell Bend, LLC
Two North Ninth Street
Allentown, PA 18101

1.2 DESCRIPTION OF BUSINESS OR OCCUPATION

The Applicant is a single purpose limited liability company created for the purpose of owning
and operating BBNPP. PPL Belt Bend LLC, is a Delaware limited liability company. It is a
subsidiary of PPL Bell Bend Holdings, LLC which was created to facilitate the proposed
development and financing of the Bell Bend unit. PPL Bell Bend Holdings, LLC is a subsidiary of
PPL Nuclear Development, LLC. PPL Nuclear Development, LLC is a subsidiary of PPL
Generation, LLC which in turn is a subsidiary of PPL Energy Supply, LLC. PPL Generation LLC
owns and controls generating capacity of 11,556 MW in the United States. PPL Energy Supply,
LLC is engaged in the generation of electric power in the U.S. and the delivery of electricity in
the U.K. and is a subsidiary of PPL Energy Funding Corporation. PPL Energy Funding
Corporation is the parent company for various finance and service companies serving PPL
Corporation and certain of its affiliates and is a subsidiary of PPL Corporation. PPL Corporation
is the ultimate parent for all PPL's generation assets, generating operating companies,
marketing and trading activities and distribution companies.

All subsidiaries of the PPL Corporation are wholly-owned bythe PPL Corporation or subsidiaries
of the PPL Corporation. There are no participants in the BBNPP project that are not part of the
PPL Corporation or subsidiaries of the PPL Corporation.

The principal office of PPL Bell Bend, LLC is located in Allentown, Pennsylvania. Pennsylvania is
the principal place of business.

BBNPP 1-1 Rev. 1
@ 2008 UniStar Nuclear Services, LLC. All rights reserved.
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Part I- Getieral Information Organization and Management

1.3 ORGANIZATION AND MANAGEMENT

A simplified organizational chart depicting the relationship between the Applicant and its
direct and indirect parent companies is provided in Figure 1.0-1. The organization and
management of each of the business entities depicted on the.chart are discussed below.

1.3.1 PPL Bell Bend, LLC

The business and affairs of PPL Bell Bend, LLC are managed under the direction of a
Board of Managers, currently consisting of four managers.

The Managers of the PPL Bell Bend, LLC, all of whom are U.S. citizens, are as follows:

James E. Abel

Victor N. Lopiano

Britt T. McKinney

William H. Spence

The Board of Managers is authorized to appoint officers for the conduct of the business of
the Company and determine their responsibilities and duties.

The President, Victor N. Lopiano, is a U.S. citizen, is selected by the Board of Managers,
and is the senior executive responsible for day to day operations of the Company. He
has nuclear management experience.

The names, titles and addresses of the principal executives and officers of the Company,
all of whom are U.S. citizens, are as follows:

PPL Bell Bend, LLC Principal Executives and Officers

7"-~~~~~~~. .ae.- ."'"--~-- t ..... ..........
two North Ninth Street

:Victor N. Lopiano President Allentown, PA 18101
y Vice President - Bell Bend Project 38 Bomboy Lane, Suite 2 Berwick,

Development PA 18603

•.'Michael J. Caverly Vice President- Financial Two North Ninth StreetAllentown, PA 18101

TW& Tw fth Nin-th-Str .eetJames E. Abel Treasurer Twn PA 18r0 .Allentown, PA 18101

BBNPP 1-2 Rev. I
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Part It Genecal (nformatLon Organization and Management
Part I~ GeneraL fcrnxati~r~ Orcianization and Manaciement

1.3.2 PPL BELL BEND HOLDINGS, LLC

The business and affairs of PPL Bell Bend Holdings, LLC are managed under the
direction of a Board of Managers, currently consisting of four managers.

The Managers of the PPL Bell Bend Holdings, LLC, all of whom are U.S. citizens, are as
follows:

James E. Abel

Victor N. Lopiano

Britt T. McKinney

William H. Spence

The Board of Managers is authorized to appoint officers for the conduct of the business of
the Company and determine their responsibilities and duties.

The President, Victor N. Lopiano, is a U.S. citizen, is selected by the Board of Managers,
and is the senior executive responsible for day to day operations of the Company. He
has nuclear management experience.

The names, titles, addresses, of the principal executives and officers of the Company, all
of whom are U.S. citizens, are as follows:

PPL Bell Bend Holdings, LLC Principal Executives and Officers
.. . .. ... . ..... L . . .iii.....i..,...

r N. . P IWO Nortf Ninth StreetVictor N. Lopiano President Allentown, PA 18101

...... Vice President - Bell Bend Project 38 Bomboy Lane, Suite 2 Berwick,Terry L Harpster Development PA 18603
a JTwo North Ninth Street

Michael J. Caverly Vice President - Financial Allentown, PA 18101
James... .... ... .. . .... ..... .. .. Two North Nint h-S-treet

James E. Abel Treasurer Allentown, PA 18101

BBNPP 1-3
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Part I-. Generai Information Organization and Management

1.3.3 PPL NUCLEAR DEVELOPMENT, LLC

The businessand affairs of PPL Nuclear Development, LLC are managed under the
direction of a Board of Managers, currently consisting of four managers.

The managers of PPL Nuclear Development, LLC, all of whom are U.S. citizens, are as
follows:

James E. Abel

Victor N. Lopiano

Britt T. McKinney

William H. Spence

The Board of Managers is authorized to appoint officers for the conduct of the business of
the Company and determine their responsibilities and duties.

The President, Victor N. Lopiano, is a U.S. citizen, is selected by the Board of Managers,
and is the senior executive responsible for day-to-day operations of the Company. He has
senior nuclear management experience.

The names, titles and addresses of the principal executives and officers of its Company,
all of whom are U.S. citizens, are as follows:

PPL Nuclear Development, LLC Principal Executives and Officers

S' ' l wo Norih Ninth Street
YVictor N. Lopiano President Allentown, PA 18101

Terry L. -arpster Vice President - Bell Bend Project 38 Bomboy Lane, Suite 2 Berwick,
Development PA 18603

Britt T. McKinney Vice-President 769 Salem Boulevard
Btt .. eBerwick, PA 18603

'Two North Ninth Street
Michael J. Caverly Vice President - Financial Allentown, PA 18101

Jame-s E. Abel Treasurer Two North Ninth StreetAllentown, PA 18101
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Part 1: General Information Organization and Management

1.3.4 PPL GENERATION, LLC

The business and affairs of PPL Generation, LLC are managed under the direction of a
Board of Managers, currently consisting of four managers.

The managers of PPL Generation, LLC, all of whom are U.S. citizens, are as follows:

Paul A. Farr

Robert J. Grey

James H. Miller

William H. Spence

The Board of Managers is authorized to elect officers for the conduct of the business of
the Company and determine their responsibilities and duties.

The President, William H. Spence, is selected by the Board of Managers, is a U.S. citizen,
and is the senior executive responsible for day-to-day operations of the Company.

The names, titles and addresses of the principal executives and officers of its Company,
all of whom are U.S. citizens, are as follows:

PPL Generation, LLC Principal Executives and Officers

William H. Spence

Victor N. Lopiano

Britt T. McKinney

Dennis J. Murphy

Bradley E. Spencer

Cornelius J. Gannon

.William E. Riebling

James E. Abel

President

Senior Vice President

Senior Vice President and Chief
Nuclear Officer
Vice President & Chief Operiatir-g
Officer-Eastern Fossil and Hydro

Vice President & Chief Operating
Officer-Western Fossil and Hydro

Vice President

Vice- Priesid eit Enginering'and
Construction

Treasurer

Iwo Nortn Ninit Street
Allentown, PA 18101
Two North Ninth Street
Allentown, PA 18101
769 Salem Boulevard
Berwick, PA 18603
-"wO North Ninth'Street'
Allentown, PA 18101
303 North Broadway
Suite 400
Billings, Montana 59101
769 Salem Boulevard
Berwick, PA 18603
TW0-N6fth-Ninti-Street
Allentown, PA 18101
Two North Ninth Street
Allentown, PA 18101
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Part 1: General Information Organization and Management

1.3.5 PPL ENERGY SUPPLY, ELC

The business and affairs of PPL Energy Supply, LLC are managed under the direction of
a Board of Managers, currently consisting of five managers.

The managers of PPL Energy Supply, LLC, all of whom are U.S. citizens, are as follows:

James E. Abel

Paul A. Farr

Robert J. Grey

James H. Miller

William H. Spence

The Board of Managers is authorized to elect officers for the conduct of the business of
the Company and determine their responsibilities and duties.

The President, James H. Miller, is selected by the Board of Managers, is a U.S. citizen,
and is the senior executive responsible for day to day operations of the Company.

The names, titles and addresses of the principal executives and officers of the Company,
all of whom are U.S. citizens, are as follows:

PPL Energy Supply, LLC Principal Executives and Officers

Iwo North NInt5l btreet
:James H. Miller President Allentown, PA 18101

Two North Ninth StreetPaul A. Farr Executive Vice President TwNo PA 18101.... Allentown, PA 18101
Jamnes E. Abel Vice President and Treasurer Two North Ninth Street

e bAllentown, PA 18101
... Ti6 Nb-rth Ninth Street

J. Matt Simmons, Jr. Vice President and Controller Allentown, PA 18101
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1.3.6 PPL ENERGY FUNDING CORPORATION

The business and affairs of PPL Energy Funding Corporation are managed under the
direction of a Board of Directors, currently consisting of five directors. There is no
Chairman of the Board.

The directors of PPL Energy Funding Corporation, all of whom are U.S. citizens, are as
follows:

James E. Abel

Paul A. Farr

Robert J. Grey

James H. Miller

William H. Spence

The Board of Directors is authorized to elect officers for the conduct of the business of the
Company and determine their responsibilities and duties.

The President, James H. Miller, is selected by the Board of Directors, is a U.S. citizen,
and is the senior executive responsible for day to day operations of the Company.

The names, titles and addresses of the principal executives and officers of the Company,
all of whom are U.S. citizens, are as follows:

PPL Energy Funding Corporation Principal Executives and Officers

'," • ~IWO NOrthrirrNMI 'Meet
James H. Miller President Allentown, PA 18101

Two North Ninth StreetPaul A. Farr Vice President Allentown, PA 18101
S. ames E. Abel Treasurer Two North Ninth Street

Allentown, PA 18101
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1.3.7 PPL CORPORATION

The business and affairs of PPL Corporation are managed under the direction of a Board
of Directors, currently consisting of eleven directors. The Chairman of the Board is Mr.
James H. Miller. Mr. Miller is a U.S. citizen. His address is Two North Ninth Street,
Allentown, PA 18101.

The Chairman of the Board of Directors is appointed by, and may only be removed by the
PPL Corporation Board Members. The Chairman chairs the meetings of the Board of
Directors.

The other directors of PPL Corporation, all of whom are U.S citizens, are as follows:

Frederick M. Bernthal
John W. Conway
E. Allen Deaver
Louise K. Goeser
Stuart E. Graham

Stuart Heydt
Craig A. Rogerson
W. Keith Smith
Susan M. Stalnecker
Keith H. Williamson

The Board of Directors is authorized to elect officers for the conduct of the business of the
Company and determine their responsibilities and duties.

Mr. Miller is also the President and Chief Executive Officer (CEO), who is selected by the
Board of Directors and has senior nuclear management experience.

The names, titles, addresses, and citizenship of the principal executives and officers of
the Company, all of whom are U.S. citizens, are as follows:

PPL Corporation Principal Executives and Officers

* r Tf e-. ..... . T.le .. . ~ ... .- .. .~ .. ... ......
two Nor-t rNlntl ~ireet

James H. Miller Chairman, President and CEO Allentown PA 18101

Executive Vice President and Chief Two North Ninth StreetPaul A. Farr Financial Officer Allentown, PA 18101

William H. Spence Executive Vice President and Chief Two North Ninth Street
Will.a H. Spence .. Operating Officer Allentown, PA 18101

S S en'S ior Vice P residen-t, Gne'ral' Two NorthWNinth Street.......
Robert J. Grey Counsel and Secretary Allentown, PA 18101

Two North Ninth Street
James E. Abel Vice President - Finance and Treasurer Alle nto PA r810

Allentown, PA 18101
Two North Ninth Street

J. Matt Simmons, Jr. Vice President and Controller A Nle nto PA r810
Allentown, PA 18101

1.3.8 FINANCIAL RELATIONSHIP BETWEEN PPL BELL BEND, LLC AND ITS OWNERS

PPL Energy Supply, LLC will provide (1) the initial capitalization and contribution of equity to
PPL Bell Bend, LLC, required for projecting financing of construction; (2) a parent support
agreement to make certain funding available during plant operations; and (3) a parent
guarantee for decommissioning funding. The ability of PPL Energy Supply, LLC to meet these
commitments is addressed in Sections 1.5 and 1.6.2 below.
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Figure 1.0-1 Organizational Structure I
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T. L. Harpster
VP-Bell Bend Project-Development

PPL Bell Bend, LLC
38 Bomboy Lane, Suite 2

Berwick, PA 18603
Tel. 570.802.8111 FAX 570.802.8119

tlharpster@pplweb.com

MIN-

October 9, 2009

Project Review Coordinator
Susquehanna River Basin Commission
1721 North Front Street
Harrisburg, PA 17102-2391

ATTN: Paula B. Ballaron, Regulatory Program Director

BELL BEND NUCLEAR POWER PLANT
SUPPLEMENTAL INFORMATION FOR
APPLICATION FOR SURFACE WATER WITHDAWAL
APPLICATION FOR CONSUMPTIVE WATER USE
BNP-2009-307

*-c I

Dear Ms. Ballaron:

Enclosed for the Susquehanna River Basin Commission's review please find supplemental
application documents for the proposed Bell Bend Nuclear Power Plant (BBNPP), to be located
in Salem Township, Luzerne County, PA. These materials are submitted in support of the
application for surface water withdrawal and the application for consumptive water use for the
project that were submitted to the Commission on May 13, 2009.

Representatives of PPL and the SRBC met on July 8, 2009 at the Commission's office to
discuss the applications for the project. Based on our discussions, the Commission requested
additional information to support the application review. This information is in response to that
request.

The documents included in this supplemental application are mostly excerpts from or reports
attached to the Combined Construction and Operating License Application (COLA) submitted to
the Nuclear Regulatory Commission (NRC) for the project and can be found in that document.
Additional information, such as letters from other agencies, are included also.

Should you are your staff have any questions, please contact Tinku Khanwalkar at 610-774-
5466 or akhanwalkar@ ppiweb.com.

Respectfullyv,

Terry L. Harpst r

TLH/kw

Attachment: Supplemental Application Documents E ERE

Date:



October 9, 2009 BNP-2009-307
OcoeB.20 N P-2009-307 Dýr c,')

cc: (w/o attachment)

Mr. Thomas W. Beauduy
Deputy Director
Susquehanna River Basin Commission
1721 North Front.Street
Harrisburg, PA 17102-2391

Mr. Michael G. Brownell
Chief, Water Resources Management
Susquehanna River Basin Commission
1721 North Front Street
Harrisburg, PA 17102-2391

Mr. Paul 0. Swartz
Executive Director
Susquehanna River Basin Commission
1721 North Front Street
Harrisburg, PA 17102-2391
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bcc: V.N. Lopiano
M.J. Caverly
R.R. Sgarro
G.J. Kuczynski
J.V. Kelly
J.S. Fields
M.B. Detamore
B.A. Snapp
D.J. Paulin
A. Khanwalkar
C.S. Shamory
T.V. Jacobsen
N.A. Evans
J.C. Phillips
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Supplemental Application Documents
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DEPARTMENT OF THE ARMY

BALTIMORE DISTRICT, U.S. ARMY CORPS OF ENGINEERS
P.O. BOX 1715

BALTIMORE, MD 21203-1715

RMPLY 70

ATMMoNoF April 9, 2009
Operations Division

U.S. Nuclear Regulatory Commission
Ms. Stacey Imboden
11555 Rockville Pike
MS T- 7E30
Rockville, Maryland 20852

Dear Ms. Imboden:

This is written in response to your January 6, 2009 notice in the Federal Register for PPL
Bell Bend, LLC; Bell Bend Naclear Power Plant Application; Notice of Intent To Prepare
an Environmental Impact Statement and Conduct Scoping Proems for a proposed nuclear
power facility, located on approximately 882 acres, five miles northeast of Berwick, in Luzerne
County, Pennsylvania.

Pursuant to Section 10 of the Rivers and Harbors Act, a Department of the Army permit is
required for work or structures in navigable waters of the United States and pursuant to Section
404 of the Clean Water Act, a Department of the Army permit is required for the discharge of
dredged or fill material into waters of the United States, including jurisdictional wetlands. Any
proposal to perform the'above activities within'the area of Federal jurisdiction will require the
prior approval of this office. Since the proposed project involves work in the Susquehanna
River, its adjacent waters and wetlands, it would appear that both a Section 10 permit and a
Section 404 permit will be required.

In a letter dated December 29, 2008, the Nuclear Regulatory Commission (NRC) accepted the
Corps of Engineers (Corps), an agency with jurisdiction by law, as a cooperating agency to
ensure that the information presented in the National Environmental Policy Act (NEPA)
document is adequate to fulfill the requirements of Corps regulations (33 CFR 320 through. 332),
the Clean Water Act Section 404(b)(1) Guidelines and the Corps public interest review process.
To ensure that all Corps related information and/or issues are considered in the scoping process,
the Corps requests to be involved with all writing sessions and to be a full participant in all
phases of the draft environmental impact statement (DEIS), including the development of the
purpose and need of the project. Based upon our review of the information received to date, the
purpose and need of the project, as defined by the Corps, appears to be to "provide 1,600 MWe
of additional base load electrical power to the northeast portion of the PJM (the Pennsylvania,
Jersey, Maryland Regional Transmission Organization) grid".

As part of the evaluation of permit applications subject to Section 404 of the Clean Water
Act, the Corps is required to apply the criteria set forth in the Environmental Protection Agency's
(EPA) 404(b)(1) Guidelines (40 CFR Part 230, hereiniafter "Guidelines"). The Guidelines
establish criteria which must be met in order for the'proposed activities to be permitted pursuant

__ to Section 404. Specifically, these Guidelines state, in part, that no discharge of dredged or fill
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material shall be permitted if there is a practicable alternative to the proposed discharge that
would have less adverse impact on the aquatic ecosystem provided the alternative does not have
other significant adverse consequences. An area not presently owned by the applicant which
could reasonably be obtained, utilized, expanded or managed in order to fulfill the basic purpose
of the proposed activity may be considered if it is otherwise a practicable alternative.

The Corps is required to evaluate permit applications based on an evaluation of the probable
impacts, including cumulative impacts, of the proposed activity and its intended use on the
public interests. The benefits which reasonably may be expected to accrue from the proposal
must be balanced against its reasonably foreseeable detriments. Based upon our review of the
available NRC information and the Corps defined purpose and need of the project, we have
determined that the project, as proposed, will have an adverse impact to aquatic resources.
Furthermore, because power generation does not need to be sited in wetlands to fulfill its basic
project purpose, there is a presumption that alternatives exist that are less damaging to the
aquatic environment. The information presented in the DEIS must be adequate to fulfill the
requirements of the Corps 404(b)(1) alternatives analysis and the Corps public interest review
(PIR) factors.

To fulfill the Corps requirements for an adequate 404(b)(1) alternatives analysis and the
public interest interview, we are requesting that the following information be included in the
DEIS:

I. A detailed analysis of all reasonable forms of energy that could meet the Corps' project
purpose and need. The analysis should include, but not be limited to, fossil fuel, fission,
hydroelectric, biomass, solar, wind, geothermal, and other potential near fature options,
including a complete description of the criteria used to identify, evaluate, and screen
project alternatives. Project alternatives can and should include combinations of
alternative forms of energy to meet the project purpose and need;

2. A detailed analysis of alternative locations for the project (or any of the alternative
energy sources) that would have less impact to wetlands and waterways. The information
presented at the alternative site audits during the week of March 30"' included data and
information relevant to constructing a nuclear power plant facility at three alternate site
locations (known as candidate sites): the Sandy Bend site in Mifflin Co., PA; the
Montour site in Montour Co., PA; and the Martins Creek site in Warren Co., NJ. While
data collected using resource mapping is acceptable, site specific information regarding
potential impacts to wetlands, endangered species, historic and archeological resources,
floodplains, external substations, and external transmission corridors needs to be
provided. For example, two of the candidate sites include access to existing transmission
corridors. It is assumed that existing rights-of-ways (ROW s) would be used when
possible to avoid unnecessary impacts to wetlands. In addition, when evaluating these
candidate sites, the Corps bolieves that there are several ranking factors (as represented in
the environmental report presented by AREVA) that should be excluded when evaluating
the alternatives analysis in the DEIS. These ranking factors include, but are not limited
to, additional land acquisition, expansion potential, and ownership. In relation to

____ ownership, as stad above, the Guidelines specifically state that an area not presently
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owned by the applicant which could be reasonably be obtained, utilized, expanded or
managed in order to falfill the basic purpose of the proposed activity may be considered
if it is otherwise a practicable alternative;

3. A detailed analysis of the steps taken to minimize the proposed on-site impacts. This on-
site analysis does not preclude the necessity to review the Qff-site alternatives or various
forms of energy. This information must include the following:
a.) Methods to avoid and minimize impacts to Waters of the U.S. This analysis should

include:

i.) Methods to relocate or redesign the proposed construction laydown areas to
uplands; and
ii.) Modification of the construction schedule so that the area proposed for
permanent impacts could be utilized as construction laydowns areas.

b.) For each on-site alternative, provide acreage and type of waters/wetlands that would
be impacted (include both temporary and permanent). For waterways, include both
the linear footage of waterway impacts (measured along the centerline of the
waterway) and square feet of impact; for wetlands, include both.square footage and
acreage impacts; and for temporary wetland impacts, quantify any change in wetland
classification (e.g., palustrine forested to palustrine emergent, etc.) and method of
work to accomplish these changes;

4. Identify all preconstruction activities (associated with the construction of cooling ponds,
haul roads, dredging, and other aspects of hiftstructure necessary to support the
construction of the Bell Bend plant) that will result in a discharge of dredged or fill
material into Waters of the U.S., or work within the Susquehanna River (i.e. requiring a
Department of the Army Section 404/Section 10 permit);

5. Provide quantifies of water demand for Bell Bend's plant operation including water
withdraw and consumptive use information. Include the low and the peak demand
amounts for proposed water withdraw, water consumed, and water that will be discharged
back into the Susquehanna River;

6. Since a perwit will be required from the Susquehanna River Basin Commission (SRBC)
for water withdraw/consumptive use, The DEIS will need to address the mitigation
requirement for the water withdraw/consumptive use permit required from the
Susquehanna River Basin Commission (SRBC). The DEIS will also need to address
whether this mitigation will require Section 404 and/or Section 10 authorization(s);

7. A narrative to describe and quantify cumulative and indirect wetland and stream impacts
resulting from the project;

8. The DEIS must incorporate a detailed mitigation and monitoring plan that complies with
the Corps final mitigation rule, published April 10, 2008 (33 CFR Part 332). Approval of
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9. A narrative addressing public benefits of the proposed project which is separate from the

project's proponents' benefits;

10. A description of the relative extent of public and private need for the proposed project;

II. Copies of all previously issued Federal, State, and local permits and plans for the existing
facilities at the project site as well as a description and plans for all mitigation completed
for these previously authorized projects; and

12. A list of all required Federal, State, and local permits for the proposed project.

Please find enclosed a permit application checklist (Enclosure 1). These items are required
for the Corps Individual Permit application package that Pennsylvania Power and Light (PPL)
will submit directly to the Corps. In addition, in accordance with the final mitigation rule, PPL's
application package must include a statement describing how impacts to waters of the U.S. are to
be avoided and minimized.

Please be informed that additional information requests may be needed by the Corps as the
EIS is developed. The information requested above, as well as any subsequent requests, is
necessary information that the Corps will need to document our final permit decision.

If you have any questions concerning this matter or if you wish to meet with the Corps to
discuss this correspondence, please call Mrs. Amy Elliott, at this office at (814) 235-0573.

Sincerely,

William P. Seib
Acting Chief, Regulatory Branch

Enclosure
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O Enclosure 1

PERMIT APPLICATION CHECCKLIST

(Bell Bend Nuclear Power Plant)

General

Describe the overall project and provide a general location map of the entire project area
V Show the relationship of the proposed work location to submerged and terrestrial historic sites; parks; named swamps and

wetlands; streams; and any other natural resources of concern
' Provide a large view overall plan sheet of the project site showing the existing site conditions and the proposed work.

, Provide large plans and 8 ½z" x lI" plan sheets for proposed impact areas
Provide top view, cross-section and/or profile drawings that include dimerisions of all structures and fill proposed, including
elevation and materials relative to jurisdictional waterway and wetland boundaries

Y" Provide a detailed written description of the project, including dimensions and structural composition of culverts, pipelines,
building structures, access roads, stormwater management facilities and any other attendant features of project construction

" Identia* the disposal site(s) for excess fill material and suitable dredge material disposal, including site capacity and site
plans

" Identify permanent and temporary impacts
v' Include a definition of temporary by timeframe and describe restoration of the proposed temporary impact
V Indicate the anticipated impact area for use of temporary marsh mats, and indicate the dimensions and marsh mat

" Provide a timelinelschedule for the process of obtaining all Federal, State and local authorizations for the proposed project and
provide a construction schedule

" Describe the purpose and need for the project, including public need and benefit, users, suppliers, any other su'pportirng
information

/ Describe the existing land and waterway use of project site location
V" Describe potential cumulative impacts relative to the purpose of the project and, prospective for future additional expansionO / Describe on-site and off-site avoidance and minimization of impacts

v" Describe why impacts were not avoided

/ Describe maintenance, including preservation, of existing structures and protection methods of those existing structures during the
proposed project construction
V, Indicate the existing roads, buildings and/or facilities that would be removed or relocated

" Describe how the project construction and maintenance may affect the existing utility or roadways easement corridors relative to
their maintenance and potential future expansion and address all potential safety issues relative to construction and operation
within these types of corridors
V/ Describe work in right-of-ways, including maintenance and amount of tree clearing in forested areas in these areas

Describe the method of work including equipment access; staging areas; rnaintenance;'restoration of pre-construction contours;
stream diversion; and sequence of construction

/ Overlay the proposed project plans on aerial photography (source and date indicated)
Overlay the proposed project area on maps showing the following (each of the maps should include the source, page/sheet
nuimber and date information);
v" Wetlands of Special State Concern (i.e. exceptional value - EV)
V National Wetland Inventory

County soil surveys
V Department of Natural Resources Wetland map
V Topography map

" Provide any other supporting information
Provide adjacent property owners names and addresses
v" Nearby commnunity association names and addresses

V The list of adjacent property owners should be provided in the application as well as electronic format (for printing

mailing labels for the public notice)



Wetland/Streams

"/ Identify (list) all streams, named'wetlands/swamps
" The stream name must include a listing of all the downstream waterway links to the Susquehanna River - a description of the

connection of the waterway/wetland to navigable waters (nontidal wetland adjacent to an unnamed tributary to X creek,
which is a tributary to X river, a tributary to X River, which is a navigable waterway)

/ Indicate the square foot area and acreage of each wetland proposed to be impacted and indicate whether it abuts, is adjacent to a
stream or is isolated
V' Indicate the type of wetland proposed to be impacted
v/ Indicate the total area of the wetland to be impacted and the proposed impact area
V Indicate the latitude and longitude coordinates of each wetland proposed to be impacted

" Indicate thie length and average width at the approximate ordinary high water mark of each stream proposed to be impacted
" Indicate the total length and area of the stream to be impacted and the proposed impact length and area

/ Indicate the latitude and longitude coordinates of each stream proposed to'be impacted at the upstream and downstream
proposed impact limits

V Describe the condition of the stream in the proposed impact area

Dredging (of the Susguehanna River)

Do you wish to have a 10-year maintenance dredging clause for the permit, if issued?

/" Indicate the method of dredging
v Provide a legible plan showing the currently existing shoreline configuration as well as any other nearby pier facilities and/or

remnants; pilings; shoreline erosion control structures; non- tidal wetlands; and property lines with adjacent property owners!
names and addresses

€ Show the project relative to any submarine cables; pipelines; outfalls; ditches; or any stormwater conveyance systems.. 1 For the proposed dredging, provide a cross-section drawing of the dredge area, including side slopes relative to the bottom
substrate; and the ordinary high water mark.

V Indicate the disposal site, location, and capacity; and provide plans
V. Describe the vessels utilizing the facility including type, length, width, and draft; the expected use of the proposed facility as it

relates to navigational activity; the purpose of the proposed project; and the historic use of the property and project area waterway
" IndiCate the distance from the channelward end of the proposed work to the navigational fairway.

v" Identify fisheries and living resources information
v" Identify furure maintenance needs - siltation potential (forsloughing/settling); future continuous maintenance dredging; and the

rate of sediment deposition based on increased boat wakes, shoreline development, eteeteras
V Provide the bottom sediment substrate composition
Y' Provide a sediment analysis for the presence of hazardous dredgate and pollutants (volatiles; acid, basic, neutral compounds;

pesticides; and PCBs)?

Other

Y/" Describe invasive plant species monitoring and restoration, if necessary in proposed work areas
V Describe emergency procedures in the event of construction and operation accident
V Describe potential issues with return water into the Susquebanna River, such as thermal pollution; water quality;, bottom scouring

at outlet, etceteras
Provide a copy of the Corps jurisdictional determination and plans

Note: Additional information may be necessary as determined during project evaluatiom
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Commonwealth of Pennsylvania

Department of Environmental Protection

Water Management: The proposed transmission line to transport sewage from the Bell
Bend facility should be sized to handle flows from both the Susquehanna Steam Electric
Station (SSES) and the Bell Bend facility, should SSES decide to terminate the existing
Outfall 079 river discharge in the future.

Act 537 Planning approval for the facility's sewage is needed. Since Berwick is located in
the Northcentral Region of DEP, that regional office will need to be contacted for that
approval.

The Application did not identify the need to obtain a Water Quality Management Permit for
the Industrial wastewater treatment facilities that will be constructed to treat the
wastewater before It is discharged to the Susquehanna River.

A detailed evaluation of the combined thermal effects of both the SSES and the proposed
Bell Bend discharge will need to be included In the NPDES application.

The Application does not Include all of the detailed Information that is required to determine
if the project will conform to all Water Management Program requirements.

The Application states that the closest impaired water body to the proposed project is the
Little Nescopeck Creek. The closest 2008 Integrated Water Quality Monitoring and
Assessment report listed impaired water body Is the Susquehanna River.

Stream habitat assessment should be included in the measurement of success for the
comparison of the natural stream design sections to the reference stream sections.

The effects of thermal discharges, chemical additives In discharges, impingement and
entrainment issues of aquatic organisms from the existing SSES and the proposed Bell Bend
facility intake and blowdown structures should continue being addressed together due to the
close proximity of these intake structures to the Susquehanna River.

Watershed Management: There are issues related to filling the wetlands which may have
a large impact on the project. Wetland replacement may be an issue.

There is an issue with Walker Run, with wild trout being found in a stream not on the Pa.
Fish and Boat Commission's wild trout list. If the stream is reclassified, there is the
potential that we will have to deal with EV wetlands. Current project design calls for a
section of this stream to be relocated and piped.

Groundwater Monitoring: The application describes the pre-application hydrological
monitoring program that will be implemented at the BBNPP site, including installations of
groundwater (GW) monitoring wells. It is recommended that the applicant continue to
maintain the existing wells, following the completion of the pre-construction phase, and for
the purpose of future GW monitoring. The applicant should also make a commitment to
develop and maintain a GW Monitoring and Protection Program, during plant operations, to
comply with the industry's GW Protection Initiative.

Radioa4tive Waste Management/Low-Level Radioactive Waste (LLRW): The
applicat n contains a discussion of potential actions or measures to reduce the amount of
Class B ,nd C wastes. it is expected that the applicant will develop and implement an
effectivewaste minimization plan to minimize the generation of all types of waste including



D I © DS Class A and Greater-Than-Class C (GTCC) wastes. Additionally, the planned Radioactive
Waste Processing Building at BBNPP may not have sufficient capacity for on-site storage of
LLRW considering uncertainties associated with the future of LLRW and GTCC disposal. It is
recommended that the applicant construct a separate temporary storage facility for LLRW
and GTCC wastes, during the initial construction of the facility.

Radioactive Waste Management/Spent Nuclear Fuel (SNF): The Commonwealth has
publicly expressed concerns regarding long-term storage of SNF at reactor sites.
Considering that there is currently no permanent repository for SNF, it is possible that there
will be a need for an Independent Spent Fuel Storage Installation (ISFSI) at the proposed
BBNPP site in the future. Therefore, the applicant should demonstrate that the proposed
site Is adequate for construction of an ISFSI and dry storage of SNF during normal and
extended plant operations, as applicable.
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I Purpose
The purpose of this calculation is to size the pumps and piping for the Bell Bend Raw Water
Supply System.

2 Assumptions

2.1 The maximum pressure drop across the strainers is assumed to be 10 psid. This
assumption is reasonable since the strainers are sized for a "clean screen" pressure drop
of 2 psid at the design flow.

2.2 Pipe diameters are sized on maintaining average fluid velocities In the range of 6 to 14 feet
per second.

2.3 Any combination of intermittent flows including makeup to the UHS storage pond, makeup
to the Fire Protection System water storage tank, and media filter backwashing are
assumed not to occur simultaneously. Only one media filter is backwashed at a time.
[Unverified]

2.4 Makeup to the fire water protection storage tank is assumed to be initiated based on
storage tank level, and will be supplied to the tank at the maximum rate of 625 gpm rather
than a continuous flow of 5 gpm (Ref. 7.2).

2.5 The location of the raw water system tie in to the makeup demineralizers is not known at
this time. For the purpose of this calculation, the raw water makeup connection is assumed
to be at the demineralized water storage tanks. [Unverified]

2.6 The required supply pressure to the makeup demineralizer system is not known at this
time. For the purpose of this calculation, a supply pressure of 10 psig is assumed. This
assumption is reasonable, since 10 psig (23 ft head) should provide adequate NPSH to a
small booster pump. [Unverified]

2.7 The total required head to pump to the UHS cooling towers is calculated based on the flow
path to tower 3URB. This path bounds the pressure drop to the other towers since the path
to 3URB is the longest (Ref.7.1 Fig. 1.2-3, Ref. 7.4), and the flow rates to the other towers
are identical.

2.8 Square-edged flow metering orifices are typically designed with Beta ratios in the range of
0.65to 0.70. For the purpose of calculating head loss in this calculation, the Beta ratios are
conservatively assumed to be 0.65, since the smallest orifice opening produces the highest
pressure drop across the orifice.

2.9 The plant high point of finish grade elevation of 673 ft. is assumed for the Bell Bend site
(Ref. 7.19)

2.10 The elevation of the water level in the Fire Protection System water storage tanks is not
known at this time. For the purpose of this calculation, the tank maximum water level is
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assumed to be 20 feet above the plant grade elevation. This is reasonable for the height of
a 300,000 gallon storage tank (Ref. 7.1, Section 9.5.1.2.1).

2.11 The RWSS tie in to the plant demineralized water system is assumed to be at an elevation
of 3 feet above the plant grade elevation. This assumption is reasonable, since the raw
water is assumed to be supplied to a small floor-mounted booster pump.

2.12 The elevation of the maximum water level in the UHS cooling tower basins Is not known.
For the purpose of this calculation, the maximum basin water level is assumed to be 10
feet above the plant grade elevation. [Unverified]

2.13 A pump efficiency of 80% is assumed for calculating the pump motor horsepower.

2.14 Raw water make up flow to the UHS cooling towers is based on 3 cycles of concentration.
Per Calculation 2008-08550 (Ref. 7.18) the makeup flow rate is 1713 gpm to (2) UHS
towers (1713 gpm /2 = 856.5 gpm/tower) and 3426 gpm total flow to (4) towers during
shutdown/cooldown. [Unverified]

2.15 The limit on suspended solids for the UHS cooling towers is assumed to be 150 milligrams
/liter. This assumption is reasonable since it is the limit recommended in Table 5-1,
"Operating Guidelines for Cooling Tower Systems in Electric Power Plants" of Reference
7.11. [Unverified]

2.16 The anticipated rate of water loss from the UHS pond due to evaporation and seepage has
not been determined. For the purposes of this calculation, a makeup rate of 1,820 gpm is
assumed to be adequate for intermittent makeup flow. [Unverified]

2.17 The design flow for the demineralizers is increased from 80 gpm to 107 gpm for the
purpose of cleaning the reverse osmosis filter for the deminerallzed water system (Ref.
7.18). [Unverified]

2.18 The amount of water required for backwashing the self-cleaning strainers is less than 5%
of the throughput flow rate. This small intermittent flow is considered insignificant, and is
not included in the pump and pipe sizing calculation.

2.19 The supply pressure to the floor wash header is assumed to be 35 psig [To be verified
during detailed design].

3 Design Input

3.1 The source of water for the Raw Water Supply System (RWSS) is the Susquehanna River
(Ref. 7.15).

3.2 The Raw Water Supply System (RWSS) provides the initial source of water supplied to the
plant demineralized water, essential service water, and fire protection systems (Section
9.2.9, Ref. 7.1).
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3.3 Potable and sanitary water will be supplied from the municipal water supply, and not from
the RWSS (Ref. 7.17).

3.4 The maximum RWSS make up flow rate to the Fire Protection system is 625 gpm per
Response to RFI SL-BER-053 dated 7/29/08 (Ref. 7.2).

3.5 Pipe lengths are obtained from the RWSS conceptual layout drawings (Refs. 7.4 and 7.5),

and estimated from the conceptual intake structure general arrangement (Ref. 7.15).

3.6 The end-to-end dimensions for reducers are taken from Table 11 of Reference 7.10.

3.7 The media filter water velocity in the forward flow direction is 5 gpm/ ft2 of filter surface
(Ref. 7.13), and the velocity in the reverse flow for backwashing is 12 gpm/ft2 of filter
surface (Ref. 7.12).

3.8 The top of dike elevation for the UHS storage pond is 674 ft (Ref. 7.19).

3.9 5 gpm is supplied to the floor wash drains (Ref. 7.2).

3.10 The high water level in the wastewater retention basin is at elevation 678'-6" (Ref. 7.20).

4 Methodology and Acceptance Criteria

The calculation investigates pump and pipe sizes for two alternative designs based on two modes
of system operation. One mode is to size the system to provide the water required for all the
continuous water demands with the plant in shutdown/cooldown mode plus the single largest
intermittent water demand. The pumps are sized to collectively handle the flow to (4) UHS towers,
the demineralized water treatment system, and the flow required for filter backwashing.

A second mode is to size the system to provide the water required for the continuous water
demands with the plant in normal operation. Each individual pump is sized to handle the water
demand for (2) UHS cooling towers and the make up to the DWTS. In this mode, depending on
plant status, a portion of the makeup water supplied to the UHS cooling towers is diverted to
handle the intermittent water demands, including filter backwashing.

The attached flow diagrams represent the analysis for two modes of operation. Figure 1
represents the flow rates and line sizes for supplying all the continuous loads (four UHS cooling
towers plus the demineralized water) simultaneously with supplying the largest intermittent load,
which is the media filter backwash.

Figure 2 represents the flow rates and pipe sizes for maintaining flow to the demineralizers while
partially diverting flow from the UHS cooling towers to supply water for filter backwashing.

The pipes are sized based on a fluid velocity of approximately 10 ft/sec for the anticipated flow
rate per MES-2.1 1 (Ref. 7.7). The head loss for each section of piping is calculated for the
maximum flow that is anticipated for that particular section. The pipe sections analyzed and the
node points between sections are shown on Figures 1 and 2. The total friction head loss for the
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piping is then found by summing the friction losses between the nodes for the limiting flowpath.

The following system flow paths are evaluated for total head loss:
1. RWS pumps to the wastewater retention pond.
2. RWS pumps to the demineralizer system.
3. RWS pumps to UHS cooling tower 3URB.
4. RWS pumps to the FP water storage tanks.
5. RWS pumps to the UHS pond.
6. RWS pumps to the farthest Turbine Building floor wash header isolation valve.

The flow rates shown on the flow diagrams are the maximum anticipated flow rates for a
particular piping section. Therefore, the flow rates between nodes are not necessarily additive.

4.1 Pipe Sizes

The pipe sizes are selected based on the nearest pipe size for a velocity of approximately
10 ft/sec at the maximum flow for that section. The pipe diameters are calculated based on the
continuity equation:

Q=Vx 4

Where:
,Q = flow rate in ft3/sec
V =design velocity, 10 ft./ sec
d = pipe diameter, ft.

Converting flow rate to gpm and pipe diameter to inches and rearranging terms gives the
following equation:

d = 12x 4Q
F7.48 x 60 x rV

Where:
Q = flow rate in gpm
d pipe internal diameter, inches
V = design velocity, 10ft. /sec

Pipe diameters are calculated in Attachment 1.

4.2 Piping Friction Loss Determination

Pipe is sized based on the assumed range of flow velocities. Pipe friction factors (f) for each pipe
section are read from the Moody Chart (Ref. 7.6, Pg. A-24) based on the relative roughness of
the pipe and the Reynolds Number of the flow. The relative roughness is calculated as the ratio of
the absolute roughness (E), for carbon steel pipe and the pipe internal diameter (D, in ft).
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Relative roughness = E / D (Ref. 7.6, Pg. A-24)

The Reynolds Number for the pipe section is calculated using the relation:

Re = 123.9x dvp
It

(Ref. 7.6, Equation 3-3)

Where:
d = pipe internal diameter, inches
v = fluid velocity, ft/sec.
p = fluid density, Ibm/ft3

p = absolute viscosity, centipoise

Friction head loss is calculated for each pipe section using the Darcy-Weisbach equation:

h ZIv2

hL LLDD2g (Ref. 7.6, Equation 3-5)

Where:
hL = head loss in pipe line or fitting, ft.
f = the friction factor for pipe or fitting (dimensionless) as read from Moody Chart
L length of pipe, ft.
v fluid velocity in pipe, ft/sec.
g = gravitational acceleration (32.2 ft./sec2)
D = pipe inside diameter, ft.

The head loss through valves and fittings is similarly calculated using the following equation:

V 
2

hL =K-2g (Ref. 7.6, Equation 3-14)

The resistance coefficients (K) used for pipe fittings and valves are generic values taken from
Crane TP #410 (Ref. 7.6) and Sargent & Lundy Mechanical Engineering Guideline MES-2.16
(Ref. 7.8).

The K values used are shown for each fitting on Attachment 1.

Resistance coefficients for pipe reducers are calculated in the spreadsheet using the following
equation:

0.8 x sin x (I -_g2)

K2 = 2 (Ref. 7.6, Eq. 2-15)
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Similarly, the resistance coefficient for pipe increasers are calculated in Attachment 1 using the.
following equation:

2.6 x sin --0 x (I f_ 2)2

22 2 (Ref. 7.6, Eq. 2-14)

Where:
K2 = the resistance coefficient based on the larger pipe diameter

= the ratio of smaller to larger pipe diameters
e = angle of convergence or divergence in enlargements or contractions in pipes

Flow orifices are assumed to be square-edged orifices. The resistance coefficients (K) for the
orifices are calculated using the following relation:

1 - P2
K( ortc C.xf4 (Ref. 7.6, pg. A-20)

Where:
1P ratio of orifice diameter to pipe inside diameter
C = orifice flow coefficient

The orifice flow coefficient (C) used in this calculation is 0.67 and is read from a graph of orifice
flow coefficients (Ref. 7.6 pg A-20), based on fully developed turbulent flow and the assumed
orifice beta ratio (Assumption 2.8).

4.3 Pump Sizing Calculation

The pumps are sized for the maximum flow rate plus a margin of 10% and the maximum
calculated head loss including a 10% margin applied to the piping friction loss per Ref. 7.9. The
calculation is shown in Attachment 1.

Pump brake horsepower is calculated using the equation:

Bhp = gpm x H(ft) x sp.gr. (Ref. 7.14)
3960 x efficiency

4.4 Acceptance Criteria

There are no acceptance criteria since this is a calculation for a conceptual design.
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5 Calculations

5.1 Media Filters and Backwash Flow

The media filters are dual-media (sand and anthracite) pressure filters. The filters will be sized to
filter the anticipated continuous flow requirements for normal power operation. This includes the
design flow to two cooling towers plus the water continuously supplied to the demineralized water
system. The design flow rate through an individual filter bed is thus 1820 gpm [2 x 856.5 gpm +
107 gpm].

The media filter water velocities are 5 gpm/ft2 and 12 gpm/ft2 for forward and reverse flows,
respectively (Design Input 3.7).

5gpm -2gpm

= ft22  = ft 2

The filtering and back wash flow rates, Q1 and Q2 respectively, expressed in terms of the
continuity equation:

Q, V x ,_ 5gpmx4I
ft 

2 Q2 =Vl 2 =12pm x-A
f A 2

Since the filter vessel diameters are constant, the cross sectional areas are also constant:

A, = A,

Equating the terms for the areas and rearranging, the flow rate required for backwashing is thus:

Q2 = 1r2x Q,
TV

=12gpm/ft x I820gpm = 4368gpm
5gpm /ft

2

A second media filter bed is used to supply flow to the two additional UHS cooling towers during
shutdown/cooldown operation, and the third filter bed is used to supply intermittent flows including
make up to the Fire Protection water storage tank, UHS storage pond, floor wash drains, and
backwash water for one of the filter beds.

The fourth filter bed is assumed to be in backwash mode.

5.2 Pipe Section Flow Rates

The Figure 1 maximum flow rates through the individual pipe sections upstream of Node C are
based supplying the single largest intermittent flow (media filter backwash), simultaneously with
the design flow for the demineralized water system and (4) UHS towers. The maximum flow rate
for the pipe section between Nodes C-D is based on supplying (4) UHS towers simultaneously
with design flow to the demineralized water system and the UHS storage pond. The flow rate for
the pipe section between Nodes D-E is based on supplying maximum flow to the FP Water

C
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Storage tank simultaneously with the design flow for the demineralized water system and (4) UHS
towers.

The flow rates shown on Figure 1 are summarized as follows:

Pipe Section Water Demand Max. Flow Rate
Node J to 3URB (1) UHS tower 856.5 gpm

Node H to Node J (2) UHS towers 1713 gpm
Node F to Node H (2) UHS towers 1713

FP Water Storage Tank 625
Total 2338 gpm

Node E to Node L Floor wash drains 5
Demin Water Supply 107

Total 112gpm
Node E to Node F (4) UHS towers 3426

FP Water Storage Tank 625
Total 4051 gpm

Node D to Node E (4) UHS Towers. 3426
FP Water Storage Tank 625

Demin Water Supply 107
Total 4158 gpm

Node C to Node D (4) UHS Towers 3426
Demin Water Supply 107
UHS Storage Pond 1820

Total 5353 gpm
Node A to Node C (4) UHS Towers 3426

Demin Water Supply 107
Filter Backwash 4368

Total 7901 gpm

In Figure 2, the flow rate in the pipe sections between Nodes A and C is based on running all
three raw water pumps at their design flows of 1820 gpm per pump. The maximum raw water flow
available for make up to the UHS towers is thus:

3 filter beds x 1,820 gpm/filter bed
Less continuous flow to DWTS

5,460 gpm
(107 ,qm)

5,353 gpm

Maximum flow to each UHS basin = 5,353 gpm /4 UHS tower basins =-1,338.25 gpm

The flow rate through the pipe sections between Nodes C and E is based supplying the design
flow to (3) media filters.

The flow rate between Nodes E and F is based on supplying (4) UHS towers at maximum flow
rates of 1,338 gpm per tower simultaneously with the design flow of 107 gpm to the
demineralized water system.

If the normal makeup to the UHS tower basins is partially diverted to provide filtered water for



filter backwashing, the basin level will decrease. After the backwash cycle has been completed,
the makeup to the UHS tower basins is increased to the maximum capacity of the filters to
recover tower basin level in the minimum time. The flow rates in the branch sections to the UHS
tower basins are based on providing the maximum makeup flow through (3) media filters, without
simultaneous makeup to the FP storage tank or UHS storage pond.

The flow rate between Nodes F and H is based on supplying (2) UHS towers at their maximum
flow rate simultaneously with make up to the FP Water Storage Tank at the design flow of 625
gpm.

The flow rates shown on Figure 2 are summarized below:

Pipe Section Water Demand Max. Flow Rate
Node A to Node B (4) UHS towers 985

Demin Water System 107
Filter Backwash 4368

Total 5460 gpm
Node B to Node D (3) Media Filters 5460 gpm
Node D to Node E (4) UHS towers 5353

Demin Water System 107
Total 5460 gpm

Node E to Node L Floor wash 5
Demin Water System 107

Total 112 gpm
Node E to Node F (4) UHS towers 5353 gpm
Node F to Node G (2) UHS towers 2677 2pm
Node F to Node H (2) UHS-towers 2677

FP Storage Tank 625
Total 3302 gpm

Node H to Node J (2) UHS towers 2677 gpm

5.3 Pipe Sizing

The pipe sizing calculations are shown in Attachment 1.

5.4 Line Resistance Losses

The friction losses for the various sections of piping are calculated in Attachment 1, pages 1
i through 4, and pages 6 through 10 for Figures 1 and 2, respectively. The total friction loss for the

limiting run of piping is also shown on the spreadsheet. The equations used for calculating the
pipe sizes, line losses, and pump sizes are shown in their respective cells on Attachment 1,
pages 12-27.

5.5 Pump Sizing

The pump capacities are sized for the maximum anticipated flow rate plus a 10% margin. A
margin of 10% is also applied to the system friction losses for determining the required total
dynamic head of the pumps. These margins are applied to the pump sizing only, and are not fed
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back into the pipe friction loss calculation.

The total maximum required flow rate for Figure 1 is 7,901 gpm [4 x 856.5 + 107 + 4,368], which
is based on water supplied to the demineralized water system, (4) UHS cooling towers, and
backwash of one media filter. Since the makeup flows to the UHS pond, Fire Protection water
storage tank, floor wash, and filter backwashes are all intermittent flows, it is assumed that these
flows will not occur simultaneously. Therefore, the pumps are sized on continuous flows to four
UHS towers during plant shutdown/cooldown, water to the demineralizers, and the maximum
intermittent flow, which is for media filter backwashing. The pump sizing calculation for Figure I is
tabulated on Attachment 1, page 5.

The total maximum required flow rate for Figure 2 is 5,460 gpm [3 x 1713 + 107], which is based
on three raw water pumps operating at the individual design flows of 1820 gpm. The pump sizing
calculation for Figure 2 is tabulated on Attachment 1, page 11.

6 Results and Discussion

System Head Loss

The required pump total developed head (TDH) is largest in the flow path to UHS cooling tower
basin 3URB in both Figure 1 and in Figure 2 (584 ft and 616 ft, respectively). The variation in
head loss between the flow paths for Figure 1 is 30% [(584-449)1449], and for Figure 2 is 22%
[(616-506)/506].

A supply pressure of 10 psig was assumed for the tie in point to the demineralized water system.
The pressure to the demineralizer system can be then be increased using a small booster pump
that is sized to accommodate the head loss in the water conditioning equipment. Sizing the raw
water pumps based a higher terminal pressure would require a substantial increase in motor
horsepower. A supply pressure of 35 psig was assumed for the floor wash header; however, this
will be verified during detailed design.

Media Filters

Media filters are capable of handling suspended solids up to 1,000 mg/liter and provide about
90% removal (Ref. 7.13, pg. 9-18). The highest TSS concentration reported for samples taken
from the Susquehanna River in 2007 indicate a concentration of 152 mg/I (Ref. 7.16).
Conservatively assuming only an 80% removal efficiency for the media filters, the raw water
supplied to the UHS cooling towers would then be at most 30.4 mg/I [0.2 x 152]. This TSS
concentration is low enough to allow 3 cycles of concentration of the UHS cooling towers, and still
remain within the EPRI recommended maximum limit of 150 mg/I (Ref. 7.11).

For both Figures 1 and 2, each media filter is sized to supply (2) UHS cooling towers at their
design flow rates of 856.5 gpm per tower and the demineralized water system and the design
flow of 107 gpm.

Figure 1 requires an increase in the forward flow rate through the on-line filters from 5 gpm/ft to
about 7.5 gpm/ft2 to accommodate the increased flow required for backwashing one of the filters.
While this velocity is not recommended over a long period, it is deemed to be acceptable for the
relatively short time during the backwash cycle. This would require a gradual increase in flow rate
through the on-line filters to prevent "break-through" of dirty water from the filters.
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Alternatively in Figure 2, the water supplied to the UHS towers could be temporarily diverted to
provide water to the filter being backwashed. Since the UHS tower basins have a 3-day storage
capacity, this capacity could be drawn down during the backwash cycle, and subsequently made
up after the backwash has been completed. The additional makeup flow to the cooling towers
would then be provided by the third media filter, while maintaining the forward flow velocity
through the filters at a constant 5 gpm/ft2 .

Raw Water Pumps

The calculated pump sizes are based on the maximum flow and the maximum total developed
head for all flow paths evaluated. This results in a pump size of approximately 2,900 gpm at 584
ft. TDH for Figure 1, and 2,000 gpm at 616 ft TDH for Figure 2. -

Due to the decreased flow rate in Figure 2, the required motor horsepower is reduced by
approximately 144 h.p. [534-390].

The recommended pump size is 2,900 gpm at a total developed head of 584 feet requiring 550
BHP. Three pumps of this size would be adequate for the flows and head losses calculated for
Figure 1. Detailed calculations including development of a hydraulic model of the system will be
required to match pump performance with the system resistances at lower flow conditions and
various system alignments prior to specifying the pumps.
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7.11 "Design and Operating Guidelines Manual for Cooling-Water Treatment; Treatment of
Recirculated Cooling Water", EPRI Research Project 1261-1 Final Report, Electric Power
Research Institute, March 1982 (EPRI Report Cover Sheet and Table 5-1 shown as
Attachment 5).

7.12 Betz Handbook of Industrial Water Conditioning, 6 1h Edition, Betz Laboratories Inc., 1962
(Pages 39-41 shown as Attachment 6).

7.13 The NALCO Water Handbook, 1979, Nalco Chemical Company (Pages 9-18 through 9-21

shown as Attachment 7).

7.14 Cameron Hydraulic Data, 16th Edition, Ingersoll-Rand.

7.15 Drawing 12198-004-RWS-002, Rev. 0, "Conceptual Raw Water Supply System Intake
Structure Bell Bend Nuclear Power Plant'. [Unverified]

7.16 Email dated 2/15/2008 from M. Cain (UnIstar) to G. Wrobel (Unistar), "FW:Comments on
RFI SL-BER-051 ." (Attachment 8)

7.17 Calculation 2008-07674, Rev. 1, "Conceptual Sizing of the Potable Water System."

7.18 Calculation 2008-08550, Rev. 1, "Bell Bend Unit 1 Water Balance." [Unverified]

7.19 Drawing 12198-004-CSK-006, Rev. 4, "Conceptual Grading and Drainage Plan Sheet 6
Bell Bend Nuclear Power Plant Unistar Nuclear, Pennsylvania".

7.20 Drawing 12198-004-CWS-003, Rev. 1, "Conceptual Retention Basin General Arrangement
Bell Bend Nuclear Power Plant Unistar Nuclear Pennsylvania".

8 Software
This calculation was performed using Microsoft Excel Version 11.0 on S&L Laptop Computer No.
ZL4578 using Microsoft Windows XP Professional Version 5.1.2600.



Figure 1.
Bell Bend Raw Water System Flow Diagram

(Filter Backwash Concurrent with Continuous Flow to UHS Towers and DWTS)
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Figure2
Bell Bend Raw Water System Flow Diagram

(Alternate Backwash Operation)
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Line Losses (Figure 1) Calculation 2008-07916
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CS pipe absolute roughn ess
(c). it
Absolute viscosily (p).
eeodupolso
Density (p). IWt
Water velocity, ftfsec

0.00015

1.299
6241

10

fitting end.

Pipe Reducers d, d' p end di.t 012 *inJ912) ii

8'"x 6-reducer 6065 7.981 0.76 6.00 016 016 0160
10" x reducer 7.661 10.02 0.80 7.00 0.14 0.14 0.105

20' x 14' reducer 13.124 18.812 0.70 20.00 0.14 4 0.244

121 x 10' reducer 10.020 '11,938 0.84 8.000 0.12 0.12 1 0.057
14'x 123 reducer 11.938 13.124 0.91 13.000 0.05 0.05 0.009

o4 x 1-114• reducer 1&6I0 4026 0.40 4U00 02 U

Branch Run Branch A 0JA, Q,1Q3
Run Flow Branch Flow Run din, die. Area Area

Reducing Tees (0. Q.) (02 Q5,) (d, d3,) (dN. d,) (A4. A (A. As) AJAe QaIC K

20- x B- red Tee: cony, flow
through branch 7901 2634 18.,12 7.981 277.95 50.03 0.18 0.33 3

14" x 10 red. Tee; diverg.
Rfow through branch 5353 1820 13.124 10.020 136.28 78.85 0.58 0.34 0,975
14' x 10' red. Tee: dIverg.
flow through run 5353 0 13124 10,020 13528 78.85 058 0,00 0.04

14' x 10" red. Tee; diverg.
flow through branch 5268 2634 13,124 10.020 135,28 78.85 0.56 0.50 1.1
14'K 1D" red. Tee; conv.
flow through branch 5268 2634 13,124 10,020 13528 78.85 0.58 050 0.8
14'K 4' red. Toe; dtuerg flow
through branch 4158 107 13.124 4.0126 136,28 12.73 0.09 0.03 1.2
14' x 2' red. Tee: diverg.
law Lhru run 4158 107 13.124 2.067 135.28 3.36 002 0.03 0,0025
12' x 8* red. Tee; diverg. -i

f howthrughtun 4051 1713 11.038 7.981 L 11163 50.03 045 0.42 0
10' x 6•rred. Tee; dlverg.
flow through run 2338 025 10.020 6.065 78.85 28.89 0.37 0.27 0
10 x 6' red Toe; cverg.
flow throughbraench 233 625 110.020 6.065 78.85 28.89 0.37 027 1.1

14 x 12' red, Tee; diverg.
Sow lhrough branch 4368 4368 13,1 11.938 135,28 111.93 0.83 1.00 1.3

He4cynred FPipe Required
Flowrale Internal Area Pie I0

Water Demand (g3m) (fte) (in.)

Pump AISiC 2834 0.587 10,373
Makeup Demnineralizers 107 0.024 2.091

Floor wash 5 0.001 0.452

Fire Proteceton Water
Storage Tank 625 0.139 5.053

UHS Makeup (per tower) 857 0.191 5.915

UHS Makeup Header (two
towers) 1713 0.382 8.365
Flter backwash 41389 0.973 13.358
Makeup to UHS Pond 1820 0.408 8.623
,Pump Header 1o Node 8 7901 1.760 17.9966
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Line Losses (Figure 1) Calculation 2008-07916
Rev. 1

Attachment I
Page 2 of 27

Flow
Resistance Losses low

factol L (ft) d (In) 0 (ft) v (ftleec) dO Re f K hL Refs,

Pump AIBIG auctionlosses

1t 1t 2634 1.001

Inlet bell (assume 10;
r/d=0.00) 2634 10.020 1 .G4 10.72 1 0..028, 0.5

Subtotal 1.51)

Pump AIatC Discharge to
Header (Node A)

G" pipe (Sob 40) 2834 '4 T.981 0.67 16.89 0.00023 8.02E+05 0.015 1.J9
_K from Table

0" swing check valve (try 1) 2634 7.981 0.67 16.89 D 0.75 •3.32 ME•2.16-01

8* gate valve, full port (t'y K from Table

1) 2634 7981 0867 16.89 1 0.12 0,53 MES-2.16-1

900 elbow (8 inch; rfdl .S) K from Table
(Oty 4) 2634 7.981 0.67 16,89 D 0.21 3.72 MES-2.16-02

strainer (assume mrax, 10 -

ve1d) 2634 1 ! 1 1 23.10
2U' pipe (Sch 40) 79g1 18,812 167 1 1 -67

20" x 8 red Tee, cony, flow Kfrom Table
through branch (Oty. 1 } , 3.00 3.&8 MII 2,tE-03a

subtotal 41.95

Made A,.M
20"pipew(Sch;40) i 901 10492 10.812 1.57 9.12 0.00010 1.02E+O50 0.013 112.3 K

917 elbow (20 inc0; rid_,5) 235 KfromTable
tQty 10) 1 7961 18-812 1.57 9,12 0.18 2.35 MEMS2 16-02

45- elbaw (20 nch; rld=1.5) I K from Table

(,,Yd) 7601 lS1812 1 ,57 ,12 0.13 067 M S-2.16&02
Subtotal 115A4t

Node B-C
Kfrom Crune

20'• 14* reducer 5267 18.912 1.67 6.06 0.244 0.14 pg. A-26
14" pipe (Sch 40) 5267 20 13.124 1,09 12.49 0.00014 9.76E-05 0.014 0.62
10" pipe (Sch 461 2634 10 10.020 0.64 10.72 0.00018 6.39E+05 0,015 0.32

14' x I red. Tee; diverg. K from Table
flow •mugh branch (Qty 1) 1.10 2.67 MES.2.16-03a

800 elbow ({0 inch: ridol15) K from Table
(Cty 2) 2634 10.020 0.84 10.72 0.21 0,7 MES-2.16-02
10 globe valve: fun port 2 K from Table
(0ty 2) 2634 10.020 0.84 10.72 6.00 21.41MS-2,16-01

bed pressure drop
(assume 10 pidl) 23,10

14"x 10' red. Teea
converging flow through K from Table
branch (Cry 1) 0.80 1.94 MES-2.16-O13a

Subt•aol 50.83

Node C-D
[r4',pipe (Sch. 40j 5353 186 13.124 1 9,92'05 0.01 6. 1 19201 11 1 ,3

14 a 14' Std. Tee '

divrglng fgow through K from Table
branrch ('Qty 1) 1 1 1 0.90 2.2 MES-2.16-02

4410MUM 8,64
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Line Losses (Figure 1) Calculation 2008-07916
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Attachment 1
Page 3 of 27

Resistance Losses fl-% L Jft d (in) 0 (11 v (ft/sael do Re f K hL Refs.

NodeD to UKS Pond
10'1ipe (5- 40) 1820 811 10.020 0.84 f 7.41 0.00018 1 4A2E- 0 5  12.411

14" x 10' red. Tee; diverging I K from Table
flow through branch (Oty 1) _ 0.98 2.44 MES-2,16-03a

0 elbow (10 Inch: rrdd1.5) K from Table
(Qly 4) 1820 10.020 0.84 7.41 _ 0.21 0.72 MES-2.16-02
45* elbow (10 dch; rldl,.6 K from Table
(Qty 2) 1820 10.020 0O4 7.41 0.15 026 MES-2_1"-02
G' buterfly valve (Oty 1) 1820 10.020 084 7.41 .. .. K from Crane

K from Table
10" gate valve (013) 182.0 10.020 0.84 7.41 (0.12 0.311 ME&2.16-01

K from Crane
Exit to pond 1820 10.020 0.84 7.41 1.00 0,85j pg. A-28

Subtotai 17A42

Node 0-.
14" pie (eSch 40) 4158 1 1951 1 13.124 1 1094 986 9 0.00014 17.7OE05 100145 39.0-13

14* x 10" red. Tee; divergine K fromr Table
low tfmugh run fQly 1) . 0.04 O.l0J MrES-2.16.02

Srubfotai 39.17

Node 6-1.

14-ppe (Sch40) 112 W 1 4.026 0336 1 2 -210005167-4 0.02 1 1.Mi1

14"x 4" red. Tee; diverg flow0 K from Table
1hrough branch (Otyo1) . 1.20 )1.1 M9S-2.16-03a

Sub otar 
3.45

Node L to WTS

4'lile(Sch40) 107 14 4.026,,.i• 6 2 .00o45 6ASE-D4 0.D2 - .a9
4* stOl Tee- diverging flow K frnom Table
through run (0ty 1) _ 024 0.03 MFS-2.16-02
4' gate valve: full pan fQty I....K frot m Table
2)_ 107 4.026 0336 2.70 0.16 0.04 MES-2.16-01

4'globe valve; full port (ely K from Table

i0 ) 107 4,026 0,336 2.70 ... 8.00 0.89 MES-2.1-01
equare edged ordice Crane T7-.410

IWO 065)} uttt 107 14.026 0.336 2.70 7.21 1 0.81, Vg, A 2-2
Subtotal 1.88

Node L to Floor Wash

4" sid Tee; diverglng flow K from Table
;through branch (QtV 1) .. .. ,2 0,'15 MF_.S2.16-02

I I K from Crane
pg. A-26

$" x 1.12" reducer (Qty 1) s 4.026 0.34 0.13 7,597 D.002 Formula 1

1-112' pire ($c ry 40) . 25 1.610 0.134 079 b.00112 7.517-.03 02033 1o1eb
1-112" std Tee; divegingg.. K from Table
low tough run (Oty 1) 1.056 0.01 M.SS-2.16-02

000 elbow 1-112 Inch; I K from Table
rd= 4.5) (Qty 2) 1 '_, 1.98 0.04 MES-2.1602r

1 K tram Table
I-1/2' globe valve .... 13.2 0131 MES-2.16-01

Subtoa1.57

Node E-F

14" x 2' Red. Tee; diyerg, K from Table
flow thuv run {Qty 1) , 0.00I25 0,00378 MES-2.1"-3a

K from Crane
pg. A-26

14" x 12' reduner 4051 13.124 1.094 9.61 0.009 0.01 Formula i
12" pipe (,Soh 401 4051 341 T1_._3_8 0.695 =116-1 0.00015 t.25E÷05 0.014 10.05 ......

3u1tiotao 10.07

Node F-H

I'FNoDe(.Sch40) _,__ 1_06650.00023 O.T - -

12" x 8" red. Ten diverg. K froon Tate
flow through run (Oty 1) 0.000 0.00 MES-2.16-03a

K from Crane
pg. A-26

12'x trieducer 2338 11.938 0.995 6.70 0.057 0.04 Formula 1
IT0"M-e-(Tc-h7U0} 2338 1196 ... 10.020I 0,835 9.611 0,00O18 5.6•'/E-06 0.,015 . 30.19

s*ubt otal•
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Line Losses (Figure 1) Calculation 2008-07916
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Attachment 1
Page 4 of 27

Resistance Losses Flow
M.-n, L (ft) d (In3 D (ft) v (ft/soc) rJD Re f K hL Refs.

9" pi•a (SCt 40) 1713 468 7.981 0.665 10.9 0 00023 5.22E+05 0. -155 1f1m20.441 1
X from Crane

pg. A-26

10X 18" S' r M7K _ 10.020 0,'3' 6S7 GAG0 0.05 For'mauz 1
10" x 6' red. Tee; diverg, "I K from TabIII
Pow 0hrough0, 0 MES-2.16-03a

subtotaf 0Z.52

Node J to, 3URB

Wye; 8 inch; diverging flow K from Table
(Qty 1) 0.4 0.78 MES-2,16-02
450 elbow(b ionch; rld=1.5 KfrornToable
fOty 11 0.16 0.22 MES-2-16-02

K from Crane
pg. A-26

0' x 6" reducer (QCty] 857 7,981 0.665 5.49 0.16 0.07 Formula 1
7 -01p. (SCh 40 t 857 142 6.066 ubub 9.51 0.0003D 3,43_05 _0.0_1915 361
6" gate valve; full bore (Oty K from Table
2) 857 6.065 0,505 9.51 0.132 0.37 MES.2.16-01

S" globe vale. full bore (Qty K hram Table
1) 857 6.065 0.505 9.51 6.6 9,27 MES-2.16-01
6" square edged orifice
())=0.65) 867 6.065 0.505 951 7.21 10.14

K from Craoe
6"butterly vole (,Qty 1) 8657 6.065 0.505 9.51,, 0.742- 1.04 pg. A-28

K from Table
0, swing check valv(Qv 11 57 6.065 0.505 9.51 0.125 1.16 MES-2.16-01
4V aid Tee; convetg Dlow K roem Table
through run (Oty 1) 857 6.065 0-506 9.511 0,4455 0.63 NMES-2-1"-02

KfrommCrane
exit toss to basin 859 6.065 0505 9.51 ,1 1.41 pg. A-29

Eubefoar 31.56

Node H to FP Water
Storage Tank 2

10* x 6' md Tee: diverge K from Table
Iflow through bradnch (Oly 1) 1.10 16.5 MES-2.16-03a

" pipe ISoir 40) 625 143 0.065 0.505 6.94 0.00030 2.511505 0.017 3,-

6" S' " Sid. Tee; diverging K from Table
11ow Trmough nm (Oly 1) 0204 0.1i MES-2A6.-02

K from Crane
6, butterfly valve (Oly 1) 625 6.065 0.605 6.94 0,765 0.57 g. A-28

-. 31 K from ITaUe
6" gate valve tQ/ 3) 625 6.0655 0.505 6.94 0.136 0.31 MES-2.16-01
F_________t_______ ___6.065 _ _0._.5 6.94 1 0.7. _

6.ubtca 62.2

Node C to Retention
Ba-sin

14" pipe (Sci 40) 4368 20 13.124 1.094 10.36 0.00014 S.0ME405 0.014 1 0,4 ....
12lPpe (Sci 40) 4368 361.5 11.938 D.995 12.52 00DO015 I 8-90E+O5 0.014 12.3_E

14 x 12 red Tee; diverg K from Table
flow through branch (ly 1) 1.30 0.00 MS-2.16..03a
12" globe valve; full port X from Table
City 2) 4368 11.938 0.995 12.52 5.6 27.27 MES-2.16-01

12i std. Tee; onverg flow K from Table
tMoUqbhre•ncr(Qtly 1 4368 11.93a 0.995 12.52 GG 0,40 0.9 MES-2.16-02
900 elbow (12 inth; rid=1,5) K from Table
0ewy 2) 4368 11938 0995 12.52 0.196 0.95 MES-2.16-02

irltor pressure drop
(assumelfpald) - - - -. '_ 23.1 ....

.- M,
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Intake structure min. water elev.,
ft.
Pump datum elev., ft
Plant grade elev., It
UHS Pond top of dike elev., ft.
W/W Retention Basin max.
water elev., ft.
FP Water Tank LvI
(above grade), ft.
Demin Tie In
(above grade), ft
UHS Tower Basin LvI
(above grade), ft.
Floor wash hose bibbs (above
grade), ft.

Static suction head
Pump suction resistance losses,

484
484
673
674

678.5

20

3

10

4

0

ft
10% marg

1.50
in 0.15

Total Suction Head -1.65

0
Max GPM Design GPM Discharge Max Discharge

Demand (3 pump op) (1 pump op) Elevation (ft) Pressure (psig)

UHS Cooling Tower Basin 3426 1713 683 0
Demineralizers 107 107 676 10
Floor wash 0 0 677 35
Fire Protection Water Storage
Tank 0 0 693 0
UHS Pond 0 0 674 0
Filter Backwash to Retention
Basin 4368 0 678.5 0
Total Flow 7901 1820

10% margin 790 182
Flow per pump 2897 2002

RW Pumps RW Pumps
RW Pumps to RW Pumps to RW Pumps to RW Pumps to to UHS to Floor

Flow Path 3URB Demin Water FP Tank Retention Basin Pond Wash

Head at discharge 0 23.1 0 0 0 80.85
Friction Losses 348.48 261.42 303.32 273.41 234.35 261.12

10% margin 34.85 26.14 30.33 27.34 23.44 26.11
Static Discharge Head 199 192 209 "15 90 19,3

Total Discharge Head (fit) 582 503 543 495 448 561

Total Developed Head (ft) 584 504 644 497 449 663

Pump motor horsepower
(0.8 efficIency) 534
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Line Losses (Figure 2) Calculation 2008-07916
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Attachment I
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CS pipq Obsohiteroughness (c). It
Absolute viscosthy (pi), centipoise

Water velocity. hisec

0.00015
1.299
62.41

fitting end-
Pipe Reducers I Increaser d, 02 p end dial 8M2 sin(8/2) K2

14" lx•Zreducer 11.938 13.124 0.91 13.000 0.05 O.O 0.009
107 x 8- reducer .981 10.020 0.80 r.o Q 0.14 0.14 0.105
112' x I loreducer 10.02 13.124 0.76 8.00 0.19 0.18 0.187

16" x 12" reducer 11,938 15.000 0180 14.00 0.11 0.11 0,079
10 4"reducer 13.124 15.000 0.87 14.00 0.07 0,07 0.021
12 x Ilncreas 11.938 15.000 0.80 14.00 0.11 0,11 0.095
1- x 1-112 reducer I.= ,.buf

Branch Run Branch 7A215
Run Flow Branch Flow Run dIe, die. Aree Area

Reducing Tees (Q'. 05 (02. 05) (dj. d4) (d2 , ds) (A3, A.) (Ab. A,) AGIA.4 QO4,, K

16' x 8" red Tee: cony. low through
branch 5460 1820 15,000 7.981 176,71 5o.03 0.28 0.33 1.25
16" x or" red. Tee; diverg. flowi trough
branch 5460 1820 15.000 10.020 176,71 78.05 0.45 0,33 1.1
16 xa 10 red, Tee; diverg. flow throug h
run 5460 0 15.000 10.020 176.71 78.85 0.45 0.00 0.04
12" x e red. Tee: clver9. flow hrOugh
branch 3640 1820 11.938 7.981 111.93 50.03 0.45 0.50 1.3
12'x 0* Red, Tee: conv. flow through
branch 3640 1820 11.93S 7,981 111.93 50.03 0.45 0.50 1.25
16'x 4" red. Tee; dlverg flow Ihrough
branch 5460 107 15.000 4.026 176,71 12.73 0.07 0.02 1.2
16" x 2 red. Tee; dverg. flow Ithrough
run 5460 107 1M.000 2.067 176.71 3.36 0.02 0.02 0.025
14' x 1W red. Tee: diverg flow ihrough
run 5353 2677 13.124 10.020 135.28 78.8b 0.58 0,50 0.025
12* x 6" red. Tee: dfverg. flow through
tun 3302 625 11.9381 6065 111.93 28.89 0.26 0.19 0

1" re ee dwerg. flow through
branch 3302 625 11.8318 .065 111.93 2B"89 026 0.19 1.2

at1• ou'e0a'pe Required

Frawrate Intornal Area Pipa 1o
Water Demand (gprn1 (171 (in.)

PumpN .•,I ' .. . 1820 0.406 8.623
/Mlokeup 095 raizer" - : -10".. 0.024 2.091

10W36i1 ,' -.. : - - -: -- . . ~ aaFloor ast .- - ".'-='';" ' ' 5:. 0.001 0.452

Fire Prdeto;n WateSb-ag Tark 625. 0.139 5.053
UHSM Uep • eto ( efir 133'8 " 0.298 7.3S4
UHSMýakeup Header(twotz. t s. ) 2677 0.58 10.457
Flter a h W . "" 4360 0.973 13.358
Makeup:to UI-S.Pond • .1821 20 0,406 8.623
Pump Nde oNodB , 546 1.217 14,935
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Flow JqpMJ LifO d on) 0 JftJ V (Iftfsecl to Re I K It, Refs.

pump AINBIC suction losses
S oeen head los (assume ! It) 1820 1 1-.00
Intbell (assune 10";r/d=0.02) 1t20 1 1 10,020 0.84 .41 0.28 0.241

Subtotal 1.24

Pump AJBIC Discharge to Header
(Node A)

9" ppe fSch 40) 1820 74 7,981 D,67 11.67 0.00023 5.58OE 0.01551 3,6
Kfrom Tabl

8V snq check valve (Qty 1) 1820 7.981 0,67 11t67 0.78 1,_ .. 4 1r.
Kfrom Table

0* gate valve, full port [Qty 1) 1820 7.981 0.67 11,67 0,12 0.26 ' 01
rK from Tab~le

90* elbow Is Inch; e'd:-l,5) ,MES-2,16-

[Qt 14} 182 1,8 0,7 1 0.22 1.841 02 -

stralner (assume max. 10 psid) 1820 23.1

15pipoe (,1; 40)___

16" p1(Sch40) 5460 1,000 1.285 9.91 0.00012 8.9+0' 0.013 H 172.9be

1 1K from Table

16" x 8' red Tee; cony. flow Ihrough MES-2.16-
blanch (Q~ty, 11 1 125 1-g1 03a

SSubtotal 32,39

Node A-B
16" pipe (8Ch40) 5460 10492 15.000 1.25 9.91 0,iD0012 8,9E-D5 0.01351 172.92

MES-2A1G-

90, elbow (18 Inch: rl•d1.5) (lty 10) 5460 _ 15.000 1.25 9.91 0.19 2.88 02
K from Table

MES-Z 16-
45' elbow (16 Inch; rld=l.-5f (Qty4) 6460 15,000 1.25 9.91 0,14 0.82 02

K fron Table
1Weldt6. Tee; converg. through branch MES-2.16-
(Oty 1) ,5460 1 15,000 1.25 9.91 1 0.39 1 0.6 02

Subtotal 177.23

Mode! B•

K from
crane pg. A.
26 Formula

IG*"x 12' reducer 3640 15.000 1.25 fi.61 0.08 £1 1

12" pipe (Sch 40) 3640 20 11.938 0.99 10.43 0.00015 7,4E.05 0.0145 0.4
8"plpe(Sch40") 1820 10, 7.981 0.61 11,67 0.00023 5.5E-0 0.0155 0.49

J27 W ed. ee, d~fgý N jhg~hK from Table

bra~nch (ty 1) .... 1130 2.20 (13a
K. fromt Table,

90W elbow (8 inch; r/dml.5) MES-2.16-
(Oty2) 1820 7.981 0,67 11.67 0,22 0,92 02

iK from Table
MES-2.18-

Sglobe vse;luport (0tyM2) 1820 7.981 0.67 11.67 6.20 26.24 01
bed pressure drop
(assume 10 psid) 23.101

K from Tat)

12"x 8" Red. Tee; converg- How through ME-2.1-
branch (Oty 1) 11820 1.25 2.11 03

K from

Crane pg. A-
26 Fo1m5la

.127 x 16"incteaser 3640 15,000 1.25 6.61 0,09 1 0,06 3

Subtotal= 55.87
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Line Losses (Figure 2)

Flow (gpm) L (ft) d (In) 1 )() v (tt/sec) r,.

Calculation 2008-07916
Rev. 1

Attachment I
Page 8 of 27

Re f K hL. Rtes.

Node C-D
16ee(Sd.40) 6460 186 15.000 1250 9.91 0.00011 890+" 0.014 31

K from Tabl
168 sd. l ee: diverg. Flow throu.qh branch MES-2.16-
ltY 1) 6460 151000 1,250 9.91 0.84 1.2J 02

Subtotal 4.4

Node D to UNS Pond
I0"plpe fSCh 40) 1820 a11 10.020 0.84 7.41 0.00010 4.4E-0 0.015 12.41

< from Table
10" x 10" red. Tee; diverging flow through MES-2.16-
branch fQty I) 1820 1.10 1.68 03a3

Kfron Table
MES-2.16-

0 elbow,, (10 Inch; rI0l.5) (Oty 4) 1820 10.02D 0.84 7.41 0.21 0.72 02
K from Tabl

.ES-

45* elbow (10 Inch: rid=1.5) (Cty 2) 1B20 10.020 0.84 7.41 0.16 0.2 2.16.02
K from

Crane pg. A
10 butlerfly valve (Qty 1) 1820 10.020 0.84 7.41 0.53 0.46 28

K from Tabl
MES-2.16-

10" gala valve (0y. 3) 1820 10.020 0.84 7.41 . . .. 0.12 0.31 01j K from

-ran log A'
JEdt to pond 1820 1 10.020 0.84 7.41 1.00 0.6E 29

Subtotal 16.66

Node 0.-
1  W p ip e ( S e l l 4 0 ) 1 4 6 0 1 9 5 1 1 5 M O D0 1 .2 5 0 9 .9 1 0 .0 0 0 1 2 8.9 E -0 5 0 .0 1 4 1 . . 3 3 .3 5

I 1 5.00 1250 ~F 00012K from Table•

168 1" red. Tee; diverging low through MES-2.16.
Lrun (01y 1) 1 1 _ 1 _ 1 1 11 1D04 1 0.06 03a

suboal 3341

Node EL.
4.* pipe (Sch 40) 112 22 4.026 1 0.336 [22 .W 1UJ45 1 2 6A.-041 .021 1,64

JK from Tabl

16'x 4" red. rea; diverg flow through MES-2[16-
Ibranch (Oty 1) .0 ,8 032

subtotal 3.47

Node L 0 OWTS
4 p1I0 (S•lh 40) 107 14 4.026 0.336 2.70 0.0004t 6.5E+0• 0,02 0.09

K from Table

4 s•d, Tee; diverging flow thraugh run MES-2.16-
.Q. 1) ....... 0.24 0.03 02

K from Table
MES.2.16-

4, gale valve; full port IOQl 2) 107 4.026 0.336 2.70 0.16 0.04 01
K from Table
MES-2.16-

4" globe valve: full pori (Q•y 1) 107 4.026 0.336 2.70 0.00 0.9 01
Crane pg.,

IV square edged orltce (0t=0.65) 107 4.026 0.336 2.70 7.21 0.61 20
Subtotal 1.88

Node L to Floor Wash

K from Table
4" sd. Tee; diverghg flow through MES.2.16-
branch (Qty 1) 1.2 015 02

K from
Crane pg. A
26 Formula

V x 1-lr2* reducer (Oly 1) 5 4,025 0.336 0,13 7.597 0.002 1
1-1/2'pipe(.Sc 40) 5 525-- .. 1.610 0.134 0.79 0.00112 7.55E +031 0.033 1.251

K from Table
-112 stod Tee; diverging flow through rue MES-2,16.

(QOt 1) 1.056 0.01 02

K from Table
MES-2.16-

90* elbow (1-1.2 inch: rld=1.5) (Qty 2) 1.08 0.04 02

Kfrom Tab
MES-2.16-

1-112 globe valve 13.2 0.14 01

subtotal 11.57
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Line Losses (Figure 2) Calculation 2008-07916
Rev. 1

Attachment I
Page 9 of 27

Resistance Losses Flow (gpM) L (It) d (in) D (It) v (It'sec) LID Re f "K h, Rots.

Nodo E-F ___ _from

Crane pg. A
26 Formula

16'X 14"reducer 5353 15.000 1.25 9.72 0.021 0.03 .1
14' pipe ISch 40) 5353 341 13.124 12.70 0.051101 9,9T-0. 0.o1 10.93

K from Table
16" x 2 red. Tee: dlverg, flow thru run MES-2.16-
Holy 1) 0,026 0.04 O3a

Subtotal 11.0

Node F-H"

K from Table
14" x 10- red. Tee; dlverg flow through MEI,5-2.16-
run (Oty 1) 0.03 0M06 03a

S K fr'om

Crane p. A.
26 Formula14" x 12" reducer (Oly 1) 0.0091 0.02 1

12- pipe (Sch40) 3302 . 3196 11.938 1 0.9q 9,46 0.0001 6.75E.5t 0.014e ± 24.2•
SubdOtal 24.33

Node H-J
10"l1pe(5ch 40) 2677 468 10,020 0.835 10.89 0.00016 6.SE00S 0.01E 15.411

K from
Crane pg. A,
26 Form1ula

12- x 10- reducer(Qty 1) , , ,.0.187 0.268 1
K from Table

12" x 6' r•d. Tee: diverg. flow through MES-2.1 -
run (al0Y 1) ot_ 0.00 oM_032

Surbmral 16.74

Node J to 3URB

K from Tabl
MES-2.16-

Wye; 10 inch; diverging How - -y 1) 0.39 0.72 02

K from Table
MES-2.16-

450 elbow; (10 Inch; r/d=1 .5) {Oty 1) 0.15 0.17 02

K from
Crane pg. A
26 Formula

10" x 67 reducer 1338 10.020 0.835 5.44 0.10 0.051 1

S Ipe (SChi 403) 1338 142 7.981 0.665 8.58 0.00023 4.1E-E05 0.016 3.91
K from Tabl
NES-2,16-

8" gate vale; fLl bore (O• 2) 1338 7.981 0,665 8.58 0.128 0.29 01
K from Tabl

MES-2.16-
8" globe valve: full bore (Oty 1) 1338 7.981 0.665 8.58 6.4 7.32 01
8" square edged orifice (1=0.65) 1338 7.981 0.665 8,58 11.21 6.241

K from
Crane pg, A

" bulterfy valve (Oty 1) 1338 7,981 0.665 656 0,72 0.82 28
K from Table
MES.2.16.

8" switng chek valve (Qty 1) 1338 7.981 0.665 8.58 0.8 0.91 01
K from Table

A* sf5 Tee; conVertrough run MES-2.16.
Iaty. 1) 1338 ....... 7.961 0.665 8568 0.432 0.49 02

K from
Crane pg. A

erit loss to basin 1338 7.981 0,665 8.58 1 1.1Jr 29

SubfO i 24.07
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Line Losses (Figure 2) Calculation 2008-07916
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f K hL Refa.Flow (gp-) L (ft) d (in) D (ft) V (ft/sec) lD Re

Node 14 to FP Water Storage Tank 2

K from Table
12- x 6" red Tee; diverge through branch MES-2.1G-

)Qty 1) ) 1.200 1.67 03a
6" pipe (Sch 40) 625 143 6.065 0.505 6.94 0.00030 2,5E-05 0.017 . 3.60

K fion

Crane pg. A
6" butlerfly vawve (Qiy 1) 625 6.065 0.505 6.94 0.765 0.57 28

K from Table

031Mce.-2.16-
6"gate valve (Oty 3) 625 6.065 0.505 6.94 0.138 0.31 01

K from

Crane pg. Al
CEat loss to tank 625 6.065 0.505 6.64 1 0.75 29

Svoftaa 6.89

Node C to Retention Basin
12* pipe (Sch 40) 4368 361-5 11.938 0.995 12.52 0.00015 8.9.+06 0.014 12.38

K fbom Table
MES-2.16-

12" glob e valv: tul ponr(t Y 2) 4368 11.938 0.995 12.52 5.6 27.27 01
K from Table

12" std. Ten; diverg through branch (Qty MES-2.16-

1) 4368 1.t938 0.995 12.52 0.84 2.04 02
K from Table

12" sid. Tne; converg through branch MES-2.16-
(i(i' 1) 4366 _____ 11.938 0.996 12.52 0.406 0 .99 02

K from Table

MES-2.16-

900 elbow {rid=l.5) (Oty 2) 4368 11.938 0.995 12.52 0.198 0.95 02

Flier pressure drop
(assume 10 psId) _ 23.1

subrowl 667
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Intake'structure min. water elev.,;
ft. . . . 84'

Pumpdatum elev., ft', - -484
Plantgrade elev., ft 673-
UHSS Pond top of dike .elv. fL• 674
W/ Retention Basin max wafer'
elev., ift " . .. ":•' 678.5-

FPP Water Tank L.i
(above grade), ft. 20
Demin.Tie In
(abbve grade), ft': 3
UOHS T6o.wr::Bas'in Lv.i
(abovd grade), ft. .. J-10
Floor-wash hose blbbs (above
grade); f 4

Static suction head
Pump suction resistance losses,

0

ft 1.24
10% margin 0.12

Total Suction Head -1.36

Max GPM Design 1PM Discharge Max Discharge
Demand (3 pump op) (I pump op) Elevation (ft) Pressure (psig)

UHS Cooling Tower Basin 985 1713 683 0
Demineralizers 107 107 676 10
Floor wash 0 0 677 35
Fire Protection Water Storage
Tank I 0 0 693 0
UHS Pond 0 674 0
Filter Backwash to Retention
Basin 4368 0 678.5 0
Total Flow 5460 1820

10% margin 546 182
Flow per pump 2002 2002

RW Pumps

RW Pumps to RW Pumps to RW Pumps to RW Pumps to RW Pumps to to Floor
Flow Path 3URB Demin Water FP Tank Retention Basin UHS Pond Wash

Head at discharge 0 23.1 0 0 0 80.85
Friction Losses 378.30 308.51 345.38 332.03 286.42 308.20

10% margin 37.83 30.85 34.54 33.20 28.64 30.82
Static Discharge Head 192 209 1591'.

Total Discharge Head (ft) 615 554 589 560 505 613

Total Developed Head (if) 616 556 590 561 506 614

Pump motor horsepower
(0.8 efficiency) 390
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Pump Size Equa
(Figure i)

A
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Pw grecsleva..f 6i 73
UHS Pond Mpoftde@by.A. ft 74

5 W/W Rumte zi~m Bs mLwatner ea., n. 67r.5
FP Wallo TxJ*LYE

8 abuow gru It. 29

7 (atove waft 0 3
1114 TeUerAW M LII

9 PFubD( ieh m bW.(ru qd b)fL 4
10
W1 Sticulcomtm4 -81-S2

12 Rmp ý'tfv Lev;(Fig IkI47

T4131-joil. Hed =D1-(5121313

17 Callowt (3 Furp GpO
1 i k PS C2V4 Time' ami ý4-`L Lm(Fig 1)1835
19 OeeLwgfnis -U ~Lkml o g 118312
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21 FirePmteucenwawimmmemag " u______________

23 Fflpr8Adusujarlo R e mni h ~ mtkm LoSSFl IF137
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2 lu0% mxgin -0.1E24

NFlow par pump ý3UMlB24:13253l

291 Flow Pasi RW Pumps to31188
30 F ~ 32*lSwiie ;918'231
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Total Olilsetarge Haad(0) ISUM030.833)

TeOW Davotepd HemI(f ll =834t.814
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Un~r",Pump Size Equali
Bell Send (Figure 1)
Project Nlo. 12198-004
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1
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*TT
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IT
14
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1! dtkLee"(FhIlyIB36
I9 -ljSLoOlFqIg,53z

-2 *SUM(CISBC231

29 RW Pumeps to Derelo Waers

30

3=019-814
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0E

3

5

6

T

12

19 =53-B7

'24
2T
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SF
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17
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13
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Table Ill Dimensions of Reducers

Outside Diameter Outside Diameter

Nominal at Bevel Nominal at Bevel

Pipe Size Large Small End.to-End, Pipe Size Large Small End-to-End,
(NPS) End End H (NPS) End End H

)

)

/x

ixV

11A x 1
I/A x I

I5 x 3/,
11/2 X I,/

11/2 x /

11 /2

2 X 2/
2 x1
2x1
2x•A

2'/ x 2
2 X 11/,
2'/, x I%
2% x 1

3 X 21/2
3x2

3 x 2%

3 x 3%

31/ x 2

4 x 31/
4x3

4 x 21
4:X2
4 X 2%

1.05
1.05
1.32
1.32

1.66
1.66
1.66

1.90
1.90
1.90
1.90

2.38
2.38
2.38
2.38

2.88
2.88
2.88
2.88

3.50
3.50
3.50
3.50

4.00
4.00
4.00
4.00
4.00

4.50
4.50
4.50
4.50
4.50

0.84
0.68
1.05
0.84

1.32
1.05
0.84

1.66
1.32
1.05
0.84

1.90
1.66
1.32
1.05

2.38
1.90
1.66
1.32

2.88
2.38
1.90
1.66

3.50
2.88
2.38
1.90
1.66

4.00
3.50
2.88
2.38
1.90

1.50
1.50
2.00
2.00

2.00
2.00
2.00

2.50
2.50
2.50
2.50

3.00
3.00
3.00
3.00

3.50
3.50
3-50
3.50

3.50
3.50
3.50
3.50

4.00
4.00
4.00
4.00
4.00

4.00
4.00
4.00
4.00
4.00

j

5x4

5 x 3%
5x3

5 x 2,
5 x2

6x 5
6x4

6x36 x 25/,

8X6
8x 5

8x48 x3

10 x 6
10 x 5

12 x 8
12 X 6

12 x 50

14 X 12
14 X 10
14 x 8
14 x 6

16 x 14
16 x 12
16 x 10
16 x 8

18 x 16
18x 14
18 X 12
18 x 10

5.56
5.56
5.56
5.56
5.56

6.62
6.62
6.62
6.62
6.62

8.62
8.62
8.62
8.62

10.75
10.75
10.75
10.75

12.75
12.75
12.75
12.75

14.00
14.00
14.00
24.00

16.00
16.00
16.00
16.00

18.00
18.00
18.00
18.00

4.50
4.00
3.50
2.88
2.38

5.56
4.50
4.00
3.50
2.88

6.62
5.56
4.50
4.00

8.62
6.62
5.56
4.50

10.75
8.62
6.62
5.56

12.75
10.75

8.62
6.62

14.00
12.75
10.75

8.62

16.00
14.00
12.75
10.75

6.00
6.00
6.00
6.00

7.00
7.00
7.00
7.00

8.00
8.00
8.00
8.00

13.00
13.00
13.00
13.00

14.00
14.00
14.00
14.00

15.00
15.00
15.00
15.00

5.00
5.00
5.00
5.00
5.00

5.50
5.50
5.50
5.50
5.50

31
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Table 5-1

OPERATING GUIDELINES FOR COOLIING TOWER SYSTEMS IN ELECTRIC POWER PLANTS

Constituent

pH (pH units)
Total Alkalinity (mg1 as CaCO3 )
Calcium Sulfate (mg/i of Ca as CaC03 )
Silica (m9/1 as S11 2)

Magnesium Silicate (m9g/ of M9 as
CaCO3 and mg/i of silica as SI0 2 )
Suspended Solids (mg/1)
Total Dissolved Solids (m9g/)
Calcium Phosphate (mg/i as P04 )

Scale Inhibitor (mgA/)

Limits
Wi thout

Scale Inhibitors

6.8 - 7.2

30 - 50

Maintain Ca<900
150

r4g x S1a2< 3S,000
150

60,030
Maintain Orthophos-

phate < 5

Zero

With scale
Inhibitors

7.8 - 8.4

200- 250
Maintain Ca<900

150

Hg x SiO2 <75,000
150

60.0m0
Insufficient data

As required on an
individual basis per
supplier's recom-
mendation

These guidelines'are discussed in more detail in the following sections.

p-H

The recommended pH ranges result from a compromise of the following considerations:

* Materials of construction for system components.

* Biocide and/or chemical additive usage.

* Concentration limits for total dissolved solids and alkalinity.

The pH ranges indicated in Table 5-1 are the result of discussions with chemical
suppliers (2) and are based on relationships to other 'rule of thumb" guidelines.

5-9
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Figure 6-2 . Battery of Pressure Filters with Pilot Operated Diaphragm Valo.s

rates are employed, the freeboard above
the filter surface should equal the inches
of vertical rise per minute.

5. Certain control devices are required to
insure maximum efficiency in filter opera-
tion. Rate-of-flow controllers automatically
maintain uniforin delivery of filtered
water., operating from Venturi tubes in
the effluent line. Backwash rate-of-flow
controllers are used similarly to provide
proper wash conditions. Rate-of-flow and
loss-of-head gages are also considered nec-
essary for most efficient operation. It is
possible to group most gages, together
with the operating controls, on operating
tables for convenience for either manual
or automatic operation.
New concepts in automatic gravity filtra-

tion are offered by several manufacturers
that reduce the need for various controllers

and manual operations previously required
on standard gravity filters. Their application
to industrial water filtration problems is
increasing.
PRESsuRE FILTERs. Pressure filters are some-
what more widely used than gravity filters in
industrial water conditioning. Pressure filters
possess the advantage that they may be placed
in the line under pressure and thus eliminate
double pumping. The use of pressure filters is
required in conjunction with hot process sof-
tening to permit high temperature operation
and to avoid thermal loss. The general de-
sign of pressure filters is essentially the same
as gravity filters with respect to filter medi-
um, supporting bed, underdrain system and
control devices. The filter shell, of course,
differs from a gravity filter and wash water
troughs are not employed.

Pressure filters may be of the vertical or
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horizontal type. The filter shells are steel,
cylindrical in shape, with dished heads. Ver-
tical filters range in diameter from I to 10 feet
with capacities from 2.4 gpm to 235 gpm
at a filter rate of 3 gal per -,q ft per minute.
Horizontal filters, usually 8 feet in diameter,
may be 10 to 25 feet long with capacities from
218 gpm to 570 gpm. The general trend is
away front horizontal pressure filters because
certain areas of the filter bed adjacent to the
shell are inactive during filtration and back-
washing. One vendor has redesigned the hori-
zontal unit with cells thereby improving
operations.

Figure 6-3

Filter and Backwash Rates for Vertical
Pressure Filters

Olsmater, AMa Filter Rate' Beackwsh Ratat
It Sq Ft 9811 S11m

3 7.1 21 106
4 12.6 38 189
5 19.6 59 295
6 28.3 a5 A25
7 38.5 116 578
8 50.3 150 755
9 63.6 190 954

10 78.5 235 1180

* Filter rate of 3 gal per sq ft per minute
" Backwash rate of 15 gal per sq ft per minute

Figure 6-4

Typical Filter Bed Layers and Sizes For
Pressure Filters

SAND..... 12" layer--sand, 0.45-0.50 mm effective size
10" layer---sand, 0.90-1.20 mm effective size
4" lcyer,-9,gaveI ,•-•6

4" layer--gravel, /2'"-17"
84 loyer---grove|, IV.%"
4" layer---9roveE,| -I

ANTI'RAFII.T 18" layer-No, 1 Anthrafill, 0.6-0.8 mm
9" layer--No, 2 AnthrofIll. 3/32".3/16"
9" layer--No, 4 Anthrafiit, 5/,6".9/16"
4' layer-No. 6 Anthrofilt. 13/16".I "

FILTER OPERATION

After backwashing, and placing a filter in
operation, the water is filtered to~waste for the
first few minutes. This procedure rids the
system of possible suspended solids remaining
in the underdrain system after backwashing

and also permits a small amount of suspended
matter to accumulate on the bed. As soon as
the filter produces clear water, the unit is
returned to service.

During operation, the suspended matter re-
moved by the filter accumulates on the surface
and the increased frictional resistance is shown
by the loss-of-head gage. When loss-of-head
reaches 5 psi, it is advisable to backwash the
filter to remove the mat on the bed surface.
While industrial filtration rates are usually 3
gal per sq ft of filter area per minute, backwash
rates are much higher in order to lift the sus-
pended matter from the surface and expand
the filter bed. Backwash rates of 12-15 gals
per sq ft per minute are employed for sand
and rates of 8-12 gals per sq ft per minute for
anthracite. The backwashing is continued for
5 to 10 minutes, then the filter is returned to
service, following filtering to waste until the
water is clear.

Surface washers are of assistance in main-
taining maximum filter efficiency. These units
consist of horizontal arms, equipped with noz-
zles. supported just above the surface of the
filter bed. High pressure backwash water sup-
plied to the washer causes rotation of the
arms and water leaving the nozzles impinges
on the media, and loosens the accumulated
suspended matter.

APPLICATIONS

Filtration is a requirement in the clarification
of turbid waters for most industrial uses. In
the preparation of domestic supplies, process
water, boiler feedwater and, in fact, for almost
every use it is necessary that the water be
freed of objectionable suspended solids. While
both coagulation and sedimentation may be
employed for the removal of a portion of the
suspended matter, filtration normally also is
required to complete the production of a water
of satisfactory quality.

Filtration is also employed as a part of other
water treatment processes. For example, all
of the precipitation methods of softening em-
ploy filtration as a final step in the process.
Filtration is employed following hot phosphate

ii
I

I
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and lime-s
cases.

Filtratic
demineral
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methods 2
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INDUSTRIAL WATER CONDITIONING

softening as well as both hot and cold lime
and lime-soda softening, except in some special
cases.

Filtration ahead of exchange softeners and
demineralizers is standard practice. Filtration
is also a final step in certain iron removal
methods and in the removal of oil from con-
densate.

LIMITATIONS

Filtration, without coagulation and sedimen-
tation, is usually an unsatisfactory method for
completely removing turbidity and suspended
solids. In such an application, the filter pro-
vides only the removal of the larger particles.

Pressure filters are favored where double
pumping can be avoided by placing the filter
under line pressure. Pressure filters also usually
require less space for installation. Pressure
filters are required with hot process operation
and prevent thermal loss in filtration and
backwashing. Oxygen pickup is also prevented
by the use of pressure filters.

Disadvantages in pressure filtration are that
the appearance of the filter effluent and the
filter medium are not under observation, back-
washing effectiveness cannot be observed and
loss of filter medium cannot be noted. Wash
water troughs cannot be provided in pressure
filters for as effective removal of backwash

solids as in gravity filters. Pressure filters are
more difficult to inspect and clean. The re-
placement of filter medium, gravel and under-
drain systems presents more of a problem.

However, the most pertinent criticism of
pressure filters in comparison with gravity
filters is the inability of the operator to ob-
serve the effectiveness of the filtering and
backwashing operations. While pressure filters
are capable of providing an effluent of as
high quality as gravity filters, this inability
to maintain constant observation of the proc-
ess may result in the production of an effluent
of poorer quality than is obtained with gravity
filters. Consequently, gravity filters are pre-
ferred where the conditions of the installation
permit their use and where a water of highest
quality is desired. Any malfunctioning of a
gravity filter may be quickly observed and
corrected. The selection between the two types
must be made after a study of the conditions
and problems involved in the particular instal-
lation.

REFERENCES

G. D. Dickey', "Filtration", Reinhold Publishing
Corp., New York, N.Y. (1961)
"Fiftration", The Public Works Manual and Cata-
log File, Public Works Publications, Ridgewood,
N.J. (1961) •
E. Nordell, "Water Treatment lor Industrial and
Other Uses", 2nd Ed., pp. 363-387, Reinhold
Publishing Corp., New York, N.Y. (1961)
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thi Patial aeration of row waste

(c) Aerution of recycle
Figute 9.23 Several operating schemes for air flotation clarification.

Flotation is also practiced by application of dispersed air into a vessel contain-
ing water with oily or solid particulates. Air is mechanically entrained and dis-
persed through the liquid as fine bubbles in contrast to release of dissolved gas
from solution. The dispersed air flotation design is especially suitable for treat-
ing oily wastewater (Figure 9.24).

FILTRATION

Granular Media Filtration

Granular media filtration is generally applicable for removal of suspended solids
in the 5-50 mg/l range where an effluent of less than 1 JTU is required. Sand
filters have been used for many years as a final polishing step in municipal and
industrial water plants where the clarifier effluent contains 5-20 mg/l of sus-
pended solids. In areas where a very low turbidity raw water source is available,
some plants use granular media filtration as the only treatment process for solids
removal, particularly for industrial process water. Granular media filters are also
being used to filter cooling water sidestreams to reduce suspended solids
buildup where effluent clarity is not critical. Granular media filters may handle
suspended solids up to 1000 mg/l and provide about 90% removal. Figure 924 Dispersed air flotation,

of Wenwo Druion, Emsroiech Corporal
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A number of mechanisms are involved in solids removal by filtration, some
physical and others chemical. These filtration mechanisms include adsorption
and straining.

Adsorption is dependent on the physical characteristics of the suspended
solids and the filter media. It is a function of filter media grain size and such floc
properties as size, shear strength, and adhesiveness. Adsorption is also affected
by the chemical characteristics of the suspended solids, the water, and the filter
media. The amount of surface exposed for adsorption is enormous-about
3000-5000 sq ft/cu ft of media. Straining, which occurs in all granular media
filters, is the major factor controlling the length of filter runs. A major-objective
of good filter design is to minimize straining since it leads to rapid head loss. This
occurs because straining causes cake formation on the surface of the filter bed
(particularly on sand filters), with the deposited cake then acting as the filter
media. The filter media in essence becomes finer as the cake forms, and head
loss increases exponentially with time.

Of the several types of filtration media used to remove suspended solids, the
most common is silica sand, but crushed anthracite is also widely used. When a
single medium such as silica sand is used, it will classify in the filtration vessel
according to size, the smallest particles rising to the top- When water flows down-
ward through the sand, which is the traditional path, solids form a mat on the
surface, and filtration typically occurs in the top few inches. The sand is cleaned
by upward washing with water or with water and air (backwash). and this hydrau-
lic•ay classifies the bed, keeping the finest material on top. if the sand could be
loaded into a filter with the larger grains at the top and the smaller at the bottom.
this coarse to fine grading would allow in-depth penetration. The increased
solids storage would allow longer filter runs. However, since backwashing fluid-
izes the bed, the washed sand would again return to a fine to coarse grading.

If a single medium bed is used, the only path to coarse to fine filtration is up-
flow. Water is applied into the bottom of the bed. Solids can penetrate the
coarser grain medium, resulting in deeper bed filtration. Backwashing occurs in

I
Figure 9.24 Dispersed air flotation, typically used for clarification of oily waste. (Courtay
of Wme•o Diviion. Evirtech Corptmion.)
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9-20 The NALCO Water Handbook
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(b)
Figure 9.25 Schematic details of filtration units.
(a) Pressure filter, vertical cylindrical design, fabricated
of steel Usually limited to 10'-0" diameter. (b) Gravity
filter. usually of concrete construction; used in larger
municipal and industrial plants.

the same direction as the filtration. The bed is classified fine at the top to coarse
at the bottom. Upflow filters operate at up to 5 gpmlsq ft.

Typical single medium filters operate downflow at 2 gpm/sq ft of bed area in
potable water service, and up to 3 gpm/sq ft in industrial filtration. The filter bed
is 24 to 30" deep, supported on several courses of graded gravel (Figure 9.25a
and b).

Silica sand normally has a grain size of 0.5 to 0.8 mm. Anthracite is usually
about 0.7 mm. Smaller grains filter better, but filter runs are short. Larger grains
allow longer filter runs, but if the flow is too high, hydraulic breakthrough will
occur. A- coarse filter media will produce acceptable effluent and reasonable
filter runs if its depth is increased.



Calculation 2008-07916
Rev. 1

Attachment 7
Page 4 of 4

Solld./Llquidm Separation 0-21

MULTI-MEDIA FILTER BEDS

A stacked media bed or two layers (dual media) is one answer to providing
coarse to fine filtration in a downflow pattern. The two materials selected have
different grain sizes and different specific gravities. Normally, ground anthracite
is used in conjunction with silica sand. The anthracite grains with a specific
gravity of 1.6 and a grain size of I mm settle slower than sand with a specific
gravity of 2.65 and a grain size of 0.5 mm, so the coarse anthracite rests on top of
the fine sand after backwashing. In a typical dual media bed, 20" of anthracite is
placed above 10' of sand. The coarse anthracite allows deeper bed penetration
and provides longer filter runs at higher filter rates. The finer sand polishes the
effluent. Under normal conditions, this dual media can produce acceptable
effluent at flow rates up to 5 gpm/sq ft of bed area.

Just as coarse-to-fine dual media is more effective than a single medium filter,
further improvement can be gained by introducing a third, smaller, heavier
media under the sand. Garnet with a specific gravity of 4.5 and a very fine grain
size settling faster than the silica sand can be used as the boutom layer. A typical
multi-media contains 18" of ].0-I.5 mm anthracite, 8" of 0.5 mm silica sand, and
4' of 0.2-0.4 mm garnet. This filter operates at higher flow rates and provides
deeper penetration and longer filter runs than a single or dual media filter.

To design a filter for maximum performance, the first consideration is the
desired quality of effluent. The selection of filter design required to produce an
effluent of 0.1 JTU is different from that required to produce 1.0 JTU.

Flow rate through a filter is critical, since it limits the throughput and dictates
the number of filters required. Generally, as Row rate increases, penetration into
the filter increases. The flow rate is limited by the head available and the media
size. As the media starts to load with solids, the net velocity at a given flow rate
increases until shear forces tear the solids apart and they escape into the effluent.
Most filters are designed to be backwashed before this breakthrough occurs at a
point determined by head loss. Typically, single media filters are backwashed
when the head loss reaches about 10 ft. In deep bed filtration, a terminal head
loss of 15 to 20 ft is tolerable.

In a finer grain media, since solids removal is primarily accomplished in the
first few inches, increasing bed depth is of little value except for improving
hydraulic distribution. But in coarse filters where penetration is wanted, the
coarser the media the deeper must be the bed for equivalent effluent quality.

Water temperature affects filter performance due to viscosity. At 32F, water
viscosity is 44% higher than at 72"F. Backwashing, on the other hand, improves
with cold water, since increased viscosity more effectively scours 'the bed to re-
move solids. Floc formation is much slower at low temperatures so the filterabil-
ity at a given plant may vary seasonally. In the summer, floc may stay on the
surface, but penetrate deeply into the filter in the winter.

The best method of determining filter media selection for a chemical coagula-
tion/flocculation program is by operation of a pilot test column. A typical column
is shown in Figure 9.26. Chemicals can be fed directly to the column or into a
separate flash mix tank ahead of the column. Various laboratory tests have been
used to determine filterability, but none are as accurate as the pilot test column.

Septum Filters

Where suspended solids concentrations are very low, septum filtration can be
used. These filters are often referred to as DE (diatomaccous earth) filters since
this material is usually used as a filter precoat, although other filter aids can be
used. The septum filter (Figure 9.27) relies on a thin layer of precoat applied as
a slurry to a porous septum to produce a filteringsurface to strain the suspended
solids. In most cases water being filtered is pumped through the filter under
pressure; in special designs where low head loss is possible the water may be

issified fine at the top to coarse
gpm/sq ft.
w at 2 gpm/sq ft of bed area in
lustrial filtration. The filter bed
of graded gravel (Figure 9.25a

0.8 mm. Anthracite is usually
er runs are short. Larger grains
h, hydraulic breakthrough will
ntable effluent and reasonable
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MAURYA
PRESSBURGERJSargentlund
y

02/18/2008 01:56 PM

To JAS S DEVGUN/Sargentlundy@Sargentlundy, JEFFERY
SALTARELLI/Sargentlundy@Sargentlundy, RICHARD P
POSPIECHISargentlundy@Sargentlundy, HOWARD L
ANDERSON/Sargentlundy@Sargentlundy, DANIEL C
KOCUNIK/Sargentlundy@Sargentlundy, RONALD H
COOK/Sargentlundy@Sargentlundy

cc

bcc

Subject Fw: Comments on RFI SL-BER-051

See attachments for Susquehanna water chemistry. For water/chemical treatment, what other info do we
require. Need to know today and thanks.
- Forwarded by MAURY A PRESSBURGER/Sargentlundy on 02118/2008 01:54 PM

ROBERTA
HAMEETMAN/SargentJundy

02/15/2008 02:17 PM
To MAURY A PRESSBURGER/Sargentlundy@Sargentlundy

cc

Subject Fw: Comments on RFI SL-BER-051

---- Forwarded by ROBERT A HAMEETMAN/Sargentlundy on 02/15/2008 02:14 PM -

"Cain, Michael"
<Michael.Cain@unistamuclea
r.com>

02115/2008 09:43 AM

To "Wrobel, George" <George.Wrobel@unistamuclear.com>,
"van Noordennen, Gerry"
<Gerry.vanNoordennen@constellation.com>

cc "Scholtes, Heather M"
<Heather.Schaltes@oonstellation.com>,
<ROBERT.A.HAMEETMAN@sargentlundy.com>, "SELZ
Lannis N <AREVA NP INC)" <Lannis.Selz@areva.com>,
"Antonio Fernandez" '<antonio.femandez@Rizzoassoc.com>,
"Hunter, Mark T" <Mark.T.Hunter@unistamuclear.com>

Subject FW: Comments on RFI SL-BER-051

Does this get posted to the ftp?

Also this seems to be related to a number of individual RFIs requesting information about watersources
and by extension water quality.

The bottom line Is that the raw water source at Bell Bend is the river. Water chemistry data is above.
Raw water feeds D/l, FP, Circ Water and so on. Potable water is likely to come from another source.
The need for treatment of raw water is an engineer's determination on a system by system basis.

It seems like we need to distribute this information broadly to AREVA, S&L and eventually B&V via some
form so that they stop writing multiple RFIs each from a slightly different, but equally narrow perspective.

Heather is going to contact all of you about participating in a conference call on Tuesday morning.
Please prepare.
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From: Fields, Jerome S (mailto:jsfields@pplweb.com]
Sent: Thursday, February 14, 2008 8:40 AM
To: Wrobel, George
Cc: Fehmida.Mesania@Rizzoassoc.com; Harpster, Terry L; Cain, Michael; Hunter, Mark Thomas
Subject: Comments on RFI SL-BER-051

George,

In response to questions on Susquehanna SES station water chemistry, I have the following comments;

Service Water, Circulating Water, and Blowdown are essentially the same water, that is river water
usually between 3 to 5 cycles of concentration. Several parameters are measured including total
suspended solids (TSS). TSS is of interest because the station's NPDES permit has TSS limits. Total
dissolved solids listed in the RFI is not calculated. My source for this information is Jim Wolfer, Plant
Chemistry.

Blowdown data Is Included in Ecology IlI Annual Water Quality and Fishes reports which you have copies
of through 2006. I am attaching the 2007 water sample quarterly data since the annual report is not
expected until later this year. These data are in four separate reports instead of combined in one table
as in the annual reports.

This is the last open Item I had from this week's RFI meeting. If I missed anything please let me know.

Thanks,

Jerry

<<river data 07-11 .doc>> <<river data 07-8.doc>> <<river data 07-5.doc>> <<river data 07-3.doc>>
I

The information contained in this message is intended only for the personal and confidential use of
the recipient(s) named above. If the reader of this message is not the intended recipient or an agent
responsible for delivering it to the intended recipient, you are hereby notified that you have received
this document in error and that any review, dissemination, distribution, or copying of this message
is strictly prohibited. If you have received this communication in error, please notify us
immediately, and delete the original message.
>>> This e-mail and any attachments are confidential, may contain
legal, professional or other privileged information, and are
intended solely for the addressee. If you are not the intended
recipient, do not use the information in this e-mail in any way,
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delete this e-mail and notify the sender. CEG-IPI

river data 07-11.doc river data 07-B.doc river data 07-5. doe river data 07-3.doc
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LIMS ID
Location I Plant
Sample Date
Sample Time
Sample Description

Parameter
Temperature
Dissolved Oxygen
River Level

WAT-07-00459 WAT-07-00461
SSES-ENVIRONMENTAL SSES-ENVIRONMENTAL

3/15/07" 3115/07
0839 0719
SSES Blowdown

WAT-07-00460
SSES-ENVIRONMENTAL

3/15107
0847

Bell Bend

pH Lab
Conductivity - Lab
Total Alkalinity
PHT Alkalinity
Total &jspended S6lids!:

Ammonia as N by ISE
Silicon Dioxide
Bicarbonate as CaCO3
Carbonate as CaCO3
Chloride
Fluoride
Nitrate as N03
Nitrate as N
Phosphorus as P04
Sulfate

Aluminum, Dissolved
Aluminum, Total
Barium, Total
Beryllium, Total
Calcium, Dissolved
Calcium, Total
Chromium. Total
Copper, Dissolved
Copper, Total
Iron, Dissolved
Iron, Total
Magnesium, Dissolved
Magnesium, Total
Manganese. Dissolved
Manganese, Total
Nickel, Total
Potassium, Dissolved
Potassium, Total
Silver, Total
Sodium, Dissolved
Sodium, Total
Strontium, Total
Vanadium, Total
Zinc. Dissolved
Zinc, Total

Units
C
mg/IL
ft

umho
mg/L
mg/L
magL.

mg/L
mg/L
mg/L
mg/L
mg/.
mg/L
mg/L
mg/L
mg/L
mg/L

ug/L
ug/L
ug/L
ug/L
mg/L
mg/L
ug/L
ug/L
ug/L
mg/L
mg/L
mg/L
mg/L
ug/L
ug/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
ugIL
ug/L
ug/L

2.40
13.00
497.0

23.90
8.30

7.62
187
39.0
0.0" ,.: : :; :. : 52.:.

5.75
646
135
6.0

63.0:-

<0.20
3.31
39.0
0.0

22.3
<0.05
3.0
0.7

0.736
12.5

N.D.
2740

58
N.D.
17.3
17.9
<10
N.D.
<20
0.04
5.86
3.45
4.29
42
257
<10
1.46
1.56
N.D.
12.6
12.3
54

N.D.
<20
26

<0.20
8.62
123
7.2

86.4
<0.10
10.6
2.4

1.975
52.3

<100
1430
95

N.D.
62.8
64.6
<10
<20
<20
0.06
3.67
13.0
13.7
43

227
<10
4.04
4.28
N.D.
46.8
47.3
227
N.D.
<20
24

2.40
12.90

7.54
188
38.0
0.0

'82.0

<0.20
3.25
38.0
0.0

22.3
N.D.
3.0
0.7

0.712
12.4

N.D.
2700

55
N.D.
17.7
18.3
<10
N.D.
<20
0.04
5.58
3.42
4.31
44

231
<10
1.45
1.83
N.D.
12.7
12.4
54

<10
<20
24

W0700459SB
Page 1 of 2
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LIMS ID
Location / Plant
Sample Date
Sample Time
Sample Description

Parameter
Temperature
Dissolved Oxygen
River Level

WAT-07-00796
SSES-Environmental

5/21/07
0750

SSE•S

WAT-07-00798
SSES-Environmental

5/21/07
0906

Blowdown

WAT-07-00797
SSES-Environmental

5121/07
0756

Bell Bend

Units
C
mg/L
ft

15.50
10.30
489.1

19.00
9.10

pH Lab
Conductivity - Lab umho
Total Alkalinity mgIL
PHT Alkalinity mg/L
Total Suspdeed Sorids .;mgii.

8.20
279
65.0
0.0enQ.0

Ammonia as N by ISE
Silicon Dioxide
Bicarbonate as CaCO3
Carbonate as CaCO3
Chloride
Fluoride
Nitrate as NO3
Nitrate as N
Phosphorus as P04
Sulfate

Aluminum, Dissolved
Aluminum, Total
Barium, Total
Beryllium, Total
Calcium, Dissolved
Calcium, Total
Chromium, Total
Copper, Dissolved
Copper, Total
iron. Dissolved
Iron, Total
Magnesium, Dissolved
Magnesium. Total
Manganese, Dissolved
Manganese, Total
Nickel, Total
Potassium, Dissolved
Potassium, Total
Silver. Total
Sodium, Dissolved
Sodium, Total
Strontium. Total
Vanadium. Total
Zinc, Dissolved
Zinc, Total

mg/L
rng/L
mgJL
mglL
mg/L
mg/L
mglL
mg/L
mg/L
mg/L

ug/L
ug/L
ug/L
ug/L
mg/L
mg/L
ug/L
ug/L
ug/L
mg/L
mg/L
mg/L
mg/L
ug/L
ug/L
ug/L
mglL
mg/L
ug/L
mg/L
mg/L
ug/L
ugIL
ug/L
ug/L

<0.20
0.22
65.0
0.0

29.0
0.07
1.3
0.3

0.117
24.1

<100
112
28

N.D.
28.4
28,3
N.D.
<20
N.D.
0.03
0.58
6.22
6.24

53
100
<10
1,58
1.60
N.D.
17.2
16.9
103

N.D.
<20
<20

8.91
843
213
14.0

,17.5

<0.20
1.82
186

16.8
96.6
0.22
4.7
1.1

1.702
83.2

<100
361
9o

N.D.
93.6
94.2
N.D.
N.D.
<20
0.10
1.59
20.1
20.4
28

193
<10
4.74
4.74
N.D.
56.6
56.5
341

N.D.
<20
<20

15.50
10.30

8.13
278
65.0
0.0

"<4.0

<0.20
0.18
65.0
0.0

28.7
0.07
1.2
0.3

0.120
24.0

N.D.
<100

28
N.D.
28.1
28A
N.D.
N.D.
N.D.
0.03
0.61
6.13
6.26

51
97

N.D.
1.41
1.47
N.D.
16.8
16.9
103

N.D.
N.D.
ND.

W0700796SB
Page 1 of 2
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LIMS ID
Location / Plant
Sample Date
Sample Time
Sample Description

Parameter
Temperature
Dissolved Oxygen
River Level

pH Lab
Conductivity - Lab
Total Alkalinity
PHT Alkalinity
Total Suspended Solids

Ammonia as N by ISE
Silicon Dioxide
Bicarbonate as CaCO3
Carbonate as CaCO3
Chloride
Fluoride
Nitrate as N03
Nitrate as N
Phosphorus as P04
Sulfate

Aluminmm, Dissolved
AluminUm. Total
Barium, Total
Beryllium, Total
Calcium. Dissolved
Calcium, Total
Chromium. Total
Copper, Dissolved
Copper. Total
Iron, Dissolved
Iron, Total
Magnesium. Dissolved
Magnesium, Total
Manganese. Dissolved
Manganese, Total
Nickel. Total
Potassium, Dissolved
Potassium, Total
Silver, Total
Sodium, Dissolved
Sodium, Total
Strontium. Total
Vanadium, Total
Zinc, Dissolved
Zinc, Total

WAT-07-01344
SSES-Environmental

08123/07
0853
SSES

WAT-07-01346
SSES-Environmental

08/23/07
0737

Biowdown

WAT-07-01345
SSES-Environmental

08/23107
0900

Bell Bend

Units
C

mg1L
ft

19.50
8.00
486,8

22.60
7.90

umho
mg/L
mglL
mg/L

7.74
348
58.0
0.0, : ,=, : . .. =" .:.39:.6 , .:

8.80
898
168
13.0:: ., i-24.6 :

mg/L
mg/L
mg/L
mgIL
mg/L
mglL
mg/L
mg/L
mg/L
mg/L

ug/L
ug/L
ugIL
ugtL
mg/L
mg/L
ug/L
ug/L
ug/L
mg/L
mgtL
mg&L
mg/L
ug/L-
ug/L
ug/L
mg/.
mg/L
ug/L
mg/L
mg/L
ug/L
ug/L
ug/L
ug/L

<0.20
1.96
58.0
0.0

38.2
0.10
1.9
0.4

0.000
48.8

N.D.
127
32

N.D.
29.6
29.0
N.D.
N.D.
N.D.
0.06
0.71
10.0
9.99
145
223
<10
2.24
2.24
N.D.
23.0
22.7
167

N.D.
N.D.
N.D.

<0.20
5.63
142
15.6
112
0.25
5.1
1.2

3.160
137

<100
359
93

N.D.
79.9
81.8
N.D.
N.D.
N.D.
0.08
1.94
27.0
27.7
42

446
<10
5.80
5.88
N.D.
66A
67.2
457
<10
N.D.
<20

19.70
8.00

7.71
365
64.0
0.0

:6.0

<0.20
2.06
64.0
0.0

39.6
0.10
2.0
0.4

0.092
51.2

N.D.
<100

34
N.D.
30.6
30.7
N.D.
N.D.
N.D.
0.07
0.73
10.5
10.6
147
223
<10
2.32
2.34
N.D.
24.2
24.1
177

N.D.
N.D.
N.1).

W0701344SB
Page 1 of 2
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LIMS ID
Location I Plant
Sample Date
Sample Time
Sample Description
Parameter
Temperature
Dissolved Oxygen
River Level

pH Lab
Conductivity - Lab
Total Alkalinity
PHT Alkalinity
Total Suspended Solids

Ammonia as N by ISE
Silicon Dioxide
Bicarbonate as CaCO3
Carbonate as CaCO3
Chloride
Fluoride
Nitrate as N03
Nitrate as N
Phosphorus as P04
Sulfate

Aluminum, Dissolved
Aluminum, Total
Barium, Total
Beryllium, Total
Calcium, Dissolved
Calcium, Total
Chromium, Total
Copper, Dissolved
Copper, Total
iron, Dissolved
Iron, Total
Magnesium, Dissolved
Magnesium, Total
Manganese, Dissolved
Manganese, Total
Nickel, Total
Potassium, Dissolved
Potassium, Total
Silver, Total
Sodium, Dissolved
Sodium, Total
Strontium, Total
Vanadium, Total
Zinc, Dissolved
Zinc, Total

WAT-07-01687
SSES-Environmental
1117/07
0658
SSES

8.50
11.00
488.3

WAT-07-01689
SSES-Environmental
11/7/07
0746
Blowdown

WAT-07-01688
SSES-Environmental
11/7/07
0649
Bell Bend

Units
C
mglL
ft

umho
mglL
mg/,L
.mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mgIL

ug/L
ug/L.
ug/L
ug/L
mg/L
mglL
ug/L
ug/L
ug/L
mg/L
mg/L
mg/L
mg/L
ug/L
ug/L
ug/L
mg/L
mg/L
ug/L
mg/L
mg/L
ug/L
uglL
ug/L
ug/L

7.78
261
60.0
0.0S5.8:

<0.20
4A46
60.0
0.0
24.1
0.05
2.5
0.6
0.132
28.6

N.D.
103
30
N.D.
27.6
27.5
N.D.
N.D.
N.D.
0.28
0.83
6.08
6.06
102
129
N.D.
1.76
1.76
N.D.
14.8
14.6
110
ND.
N.D.
N.D.

18.00
9.00

8.64
720
173
5.0
29.0

<0.20
14.16
163
6.0
74.4
0.17
<0.5
<0.1
3.567
83.3

<100
489
84
N.D.
81.5
82.1
<10
N.D.
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292
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N.D.
46.8
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314
N.D.
N.D.
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4.45
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0.0
24.3
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0.5
0.172
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31
N.D.
27.8
28.1
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N.D.
N.D.
0.28
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6.18
99
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112
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N.D.
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NUCLEAR ENERGY

July 28, 2008

Robert Hameetman
Sargent & Lundy Engineers
55 E. Monroe Street
Chicago, IL 60603

RFI #08-278

Subject: Response to RFI SL-BER-053, from Robert Hameetman to George
Wrobel, dated February 12, 2008.

Attached is the subject RFI and the UniStar Nuclear response.

Sincerely,

G. van Noordennen

xc: J. Price, w/o
B. Perdue
R. Hameetman, S&L
T. Barnett, S&L

1/7
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REQUEST FOR INFORMATION (RFI)
RFI NUMBER: SL-BER-053 DATE: February 12, 2008

PROJECT NUMBER: 759 PROJECT NAME: Berwick

SCHEDULE ACTIVITY 10: PL231045310

ORIGINATOR: Richard Posplech (S&L) PHONEIFAX: 312-269-2207

PROJECT MANAGER APPROVAL:

SUPERVISOR APPROVAL:

TO: Georgie. Wrobel0,unistarnuclearcom CC MichaeLcainounistarnuclear.com, Bob
Harneetman (S&L), Jeff Saltarelli (S&L), Maury Pressburger (S&L), Jas'Devgun (S&L),
Howard Anderson (S&L)
REFERENCE SECTION(S): REV.- NIA

SPECIFICATION(S): NIA REV.: WtA

INFORMATION REQUESTED:
Please confirm that It Is acceptable to use the following flows listed in the Calvert Cliffs Unit 3 ER Section 3.3 Plant
Water Use for our conceptual designs:

1) 20 gpm (max) into Waste Water Retention Basin from Waste Water Treatment Plant
2) 55 gpm (max) Into Waste Water Retention Basin from Miscellaneous Low Volume Waste
3) 779 gpm (max) Into Waste Water Retention Basin from Reverse Osmosis
4) 276 gpm (max) into Waste Water Retention Basin from Membrane Filtration
5) 80 gpm (max) for the makeup water to the Demineralizer
6) 625 gpm (max) to the Fire Water Storage Tanks from Raw Water
7) 1,880 gpm (max) from ESWS Blowdown. We are currently routing this flow to the Waste Water Retention

Basin per the standard design. If the ESWS blowdown should be routed to the 30-day UHS pond, please
notify us.

8) 3,764 gpm (max) for the non-safety related makeup water to the ESWS Cooling Towers from the Raw Water
System.

9) 36 gpm (max) for the Potable and Sanitary Water Systems

Please, confirm that the UHS pond supply makeup water is for all four UHS cooling tower basins, simultaneously
under LOCA conditions; and the UHS pond is sized to contain the safety related ESWS makeup water inventory
required for 30 days under LOCA conditions.

Please provide the required makeup.flow rate to the,30-day UHS pond.

We are currentlyrouting the CWS and ESWS blowdowns to the wastewater retention basin .per the standard design
with the water from the retention basin ultimately discharged to the river. Please confirm.

RESPONSE REQUIRED BY: February 25, 2008

IMPACTS: Conceptual Designs

2/7
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TO: -J FROM:

OF: OF: -/,
RESPONSE Please see the attached table with information on water flows.
INFORMATION: Flow information for the following water streams, which appear on the table, has been provided from

either the most current revision to the Calvert Cliffs RCOLA or the USEPR FSAR:

* ESWS Cooling Tower Evaporation (USEPR FSAR)

* ESWS Cooling Tower Drift

* Demineralized Water Distribution System Makeup

* Fire Water Distribution System Makeup

* Floor Wash Drains

. Potable and Sanitary Water Distribution System (Plant Users only) Makeup

* Miscellaneous Low Volume Waste

* Start-up Temporary Storage Discharge

Treated Liquid Radwaste

• Sanitary Waste (plant users only)

Sargent & Lundy is responsible for providing flow information for the following combined or component
water streams, which also appear in the attached table:

* Susquehanna River Water Demand

• River Intake Screen Cleaning Water

• Raw Water Supply System Makeup

* RWSS Pump Strainer Cleaning Water

" RWSS Filter Backwash

* ESWS Makeup

* ESWS Blowdown

" Power Plant Makeup

" UHS Storage Pond Makeup

* Circulating WaterSystem (makeup, evaporation, drift and blowdown)

* Potable and Sanitary Water Distribution System (non-plant users only) Makeup

* Effluent Discharge to Susquehanna River

* Waste Water Retention Basin Discharge

* RWSS Filter Backwash Discharge

" Demineralizer Feed RO Reject

" ESWS and CWS CT Blowdown

• River Intake Screen Cleaning Water Discharge

• RWSS Pump Strainer Cleaning Water Discharge

* Sanitary Waste (non-plant users only)

Prepared by: 6 .,.

Reviewed by: AWA

3/7
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UniStar Response for RFI SL-BER-053

Please use the attached table to calculate the revised water balance for plant operations.
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Water Streams Average Maximum Source of
Flow Flow b Information

gpm (ipm) gpm (Opm)
Susquehanna River Water Demand 25,729 (97,384) 28,179 S&L

(106,656)
River Intake Screen Cleaning Water - - S&L
Raw Water Supply System (RWSS) "1,921 (7,271) 4.371 (16,544) S&L

RWS$ Pump Strainer Cleaning Water - - S&L
RWSS Filter Sackwash 91(344) 208 (787) S&L
Essential Service Water 1,713 (7,124) 3,426 (12.967) S&L
System(ESWS)/Ultlmete Heat Sink
(UHS) Makeup

ESWS Cooling Tower 1.142 (4,322) 2,284 (8,645) USEPR FSAR
Evaporation Table 9.2.5-2
ESWS Cooling Tower Drift, 2 (8) 4(15) Calver Cliffs

RCOLA)Bechtel
ESWS Cooling Tower 569(2,154) 1,138 (4,307) S&L based on 3
Bsowdown cycles of

concentration
Power Plant Makeup 117(443) 737(2,790) S&L

Demlneralized Water 107(405) 107(405) Calvert Cliffs
Distribution System RCOLA/Bechtel

+ 27 gprn for RO
.... _(S&L)

Fire Water Distribution 5 (19) 625(2,366) Calvert Cliffs
System RCOLA/Bechtel
Floor Wash Drains 5(19) 5 (19) Calvert Cliffs

RCOLA/Bechtel
UHS Storage Pond ' - S&L

Circulating Water Supply System (CWS) 23,808 (90,113) 23,808 S&L
(90,113)

CWS Cooling Tower Evaporation 15,872 (60,076) 15,872 S&L based on 3
(60,076) cycles of

I concentration
CWS Cooling Tower Drift 8(30) 6(30) S&L based on3

cycles of
concentration

CWS Cooling Tower Blowdown 7,928 (30,007) 7,928 (30,007) S&L based on 3
cycles of

concentration
Municipal Water Demand (PA American 103 (390) 236 (893) S&L
Water) -- ___f_6__8___)

Potable and Sanitary Water Distribution System 103(390) 236(893) S&L
Plant Users 93(352) 216 (818) Calvert Cliffs

RCOLAIBechtel

Non-Plant Users 10(38) 20 (76) S&L

Effluent Discharge to Susquehanna River 8,665 (32,797) 9,367 (35A454) S&L
Waste Water Retention Basin Discharge 8,654(32,755) 9.356 (35,412) S&L

(S/-
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Water Streams Average Maximum Source of
Flow a Flow b Information

gpm (1pm) gpm (1pm)
RWSS Filter Backvash Discharge 91(344) 208(787) S&L
Miscellaneous Low Volume Waste 39 (148) 55 (208) Calvert Cliffs

RCOLAlBechtel
Demineralizer Feed Reverse Osmosis 27 (102) 27 (102) S&L
Reject
ESWS Coofing Tower Slowdown 569(2,154) 1,138(4.307) S&L
CWS Cooling Tower Blowdown 7,928 (30.007) 7,928 (30,007) S&L
Start-up Temporary Storage Discharge - - Calvert Cliffs

RCOLA/Bechtel
Treated Liquid Radwaste 11(42) 11(42) Calvert Cliffs

RCOLA/Bechtel
River Intake Screen Cleaning Water Discharge - - S&L

RWSS Pump Strainer Cleaning Water - - S&L
Discharge
Effluent Discharge to Munic'ipal Sewer
(Berwick Area Joint Sewer Authority)

Sanitary Waste 103(390) 236 (893) Calvert Cliffs
RCOLA/Bechtel

+ non-plant
____ ____ ___ ____ ___ ____ ____ __ ___.,__(S&L)

a. Average flow represents the expected water consumptive rates and returns for normal plant
operating conditions.

b. Maximum flow represents water consumptive rates and returns during normal
shutdown/cooldown.
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R. R. Sgarro
Manager-Nuclear Regulatory Affairs

PPL Bell Bend, LLC
38 Bomboy Lane, Suite 2

Berwick, PA 18603
Tel. 570.802.8102 FAX 570.802.8119

rrsgarro@ppiweb.com
EP&P
E B

April 29, 2009

ATTN: Ms. Amy Elliott
Project Manager
U.S. Army Corps of Engineers
Baltimore District
1631 South Atherton Street
State College, PA 16801

Request for Preliminary Jurisdictional Determination
Bell Bend Nuclear Power Plant
Luzerne County, Pennsylvania
BNP-2009-063

i E2.4 5

OCT

i3 Gý-

Reference: BNP-2008-002, T. L. Harpster (PPL Bell Bend, LLC) to USNRC, "Application for
Combined License for the Bell Bend Nuclear Power Plant," dated October 10, 2008.

Dear Ms. Elliott:

Via the referenced letter, PPL Bell Bend, LLC tendered an application for a combined license for
a new nuclear power unit adjacent to the existing site of PPL's Susquehanna Steam Electric
Station in Luzerne County, Pennsylvania. The new unit has been designated by PPL as the
Bell Bend Nuclear Power Plant.

PPL plans to submit a joint permit application for an individual permit to the Army Corps of
Engineers and the Pennsylvania Department of Environmental Protection. In support of these
activities, we hereby request a preliminary jurisdictional determination for the Bell Bend project.

The potential jurisdictional wetlands areas and stream features in the area of the project were
delineated by Normandeau Associates, Inc. LandStudies, Inc. will be assisting PPL with
preparation of the joint permit application. The wetlands delineation report and the map with the
wetlands delineation survey are enclosed. PPL owns the land in question and will facilitate U.S.
Army Corps of Engineers personnel access to the property as needed.

If you have any questions or need additional information, please contact the undersigned at
570.802.8102 or rrsgarro(a.plweb.com.

Respectfully,

Rocco R. Sgad

Attachment 1: Wetlands Delineation and Exceptional Value Wetlands Analysis Report,
February 2009
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cc: (wlo attachment)

Mr. Samuel J. Collins
Regional Administrator
U.S. Nuclear Regulatory Commission
Region I
475 Allendale Road
King of Prussia, PA 19406-1415

Mr. Michael Canova
Project Manager
U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852

Ms. Stacey Imboden
Project Manager
U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852
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bcc: M. Caverly
T. Harpster
G. Kuczynski
V. Lopiano
J. Freels
J. Fields
V. Kelly
N. Evans
A. Khanwalkar
B. Snapp
D. Lutchenkov
G. Gibson
D. Sullican
M. Gutshall
R. Janati



April 29, 2009 BNP-2009-063 Attachment 1

Attachment I

Wetlands Delineation and Exceptional Value Wetlands Analysis Report, February 2009



NORMANDEAU ASSOCIA TES, INC.
r400 Old Reading Pike

Building A, Suite 101
(610) 705-5733
(610)705-5739 (Fax)
www.normandeau.com

A AREVA NP Inc.,
ARE VA an AREVA and Siemens company

38-9092360-001

5 February 2009

Barbara Y. Hubbard
AREVA NP, Inc.
Solomon Pond Park
400 Donald Lynch Boulevard
Marlborough, Massachusetts 01752

SUBJECT: Report Transmittal
Revision 1 of the Bell Bend Wetlands Delineation Report

Dear Ms. Hubbard:

Please be advised that we have transmitted Revision I of the wetlands report for the Bell Bend
N-PP site to UniStar's FTP site. The title of this report is: Wetlands Delineation and Excentional
Value Wetlands Analysis Report.Revision 1. This report includes identification and mapping of
all wetlands within the present Owner Controlled Area as well as an analysis of the exceptional
value wetlands. In addition to supporting the COLA, the report will be very useful for future
permitting activities with the PA Department of Environmental Protection and US Army Corps of
Engineers.

If you have any questions regarding this matter, please contact me. We appreciate having the
opportunity to perform this work for you.

Sincerely yours,

Paul

Paul L. Harmon
Vice President
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Run or south-southeast to the Susquehanna River. As described in Section 2.3.2, the horizontal
groundwater flow in the glacial overburden aquifer is generally north to south. As discussed in
Section 2.3.1.2.3.2, in the southern trough (where the BBNPP power block is located), ground
water in the glacial overburden aquifer flows from east to west and then southwest. The glacia(
overburden aquifer in this area discharges as springs and seeps into the Farm Pond, the
wetlands along the southern border of the BBNPP site, and into Walker Run.

It is also possible that this groundwater could discharge locally at seeps or springs. Any
possible impacts on deeper aquifers would also depend on the infiltrating volume and the
hydrologic connection with the glacial overburden aquifer.

The composition of possible construction effluents that could infiltrate into the glacial
overburden aquifer would depend on several factors related to the physical nature of the
effluent material, i.e., solids versus liquids, solubility, vapor pressure, mobility, compound
stability, reactivity in the surface and subsurface environments, dilution, and migration
distance to groundwater. It is expected that proper housekeeping and spill management
practices would minimize potential releases and volumes and physically contain any releases.
Pesticides and herbicides are expected to be applied in limited site areas for insect and weed/
brush control.

Several impoundments are planned to catch stormwater and sediment runoff from the various
construction areas. Bio-retention ditches are planned to drain the proposed BBNPP power
block, cooling tower pads, switchyard, and laydown areas. Modeling of the runoff from the
probable maximum flood (PMF) during plant operation bounds the possible runoff amounts,
characteristics, and impacts that might occur during construction due to unpaved surfaces
during construction allowing for greater stormwater infiltration to ground. The retention
ditches will discharge excess runoff into impoundments. The impoundments will be sized so as
to prevent fast flowing, sediment laden stormwater from reaching the creeks or the
Susquehanna River prior to allowing the sediments to settle out. The flow velocities will be
minimized to prevent erosion of stream banks. The allowable flow rates and physical
characteristics of stormwater runoff will be specified in state discharge permits.

Maximum runoff forthe Walker Run basin during the PMF is estimated at 13,033 cfs (369 m 3/s).
The maximum high water level elevation in Walker Run at the BBNPP site is 670.96 ft (204.51 m)
NGVD 29, which is below the approximate 674 ft (205 m) msl elevation of the final site grade in
the power block, switchyard, and cooling tower area.

4.2.2.6 Baseline Water Quality Data

Baseline water quality data for surface water bodies is provided and discussed in Section 2.3.3.
A summary of the water quality data for the onsite surface water bodies is presented in
Table 2.3-45. Baseline water quality data for groundwater is provided in Section 2.3.3.

4.2.2.7 Potential Changes to Surface Water and Groundwater Quality

The following section describes the potential water quality impacts resulting from the
construction of BBNPR

The BBNPP site will be provided with water expected to come from the local public water
supply once the line is brought to the site. Prior to the availability of the public water supply,
water will be trucked in and stored onsite in temporary tanks.

Potential Changes to Surface Water Ouality

BBNPP 4-22 Rev. 1
© 2008 UniStar Nuclear Services, LLC. All rights reserved.
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Potential surface water quality impacts are associated with the site clearing and grading
activities.

The addition of sediment and organic debris to the local streams resulting from clearing,
grubbing, and grading could decrease water quality. Organic debris could dam or clog existing
streams, increase sediment deposition, and increase potential for future flooding. Organic
debris decomposing in streams can cause dissolved oxygen and pH imbalances and
subsequent releases of other organic and inorganic compounds from the stream sediments.
Sediment laden waters are prone to reduced oxygen levels, algal growth, and increases in
pathogens. If heavy metals or chemical compounds spill and/or wash into surface waters, there
could be a direct toxicity to aquatic organisms.These potential pollutant releases could impact
aquatic species and in turn affect the recreational aspects associated with fishing.

The water bodies downstream of the proposed construction areas could be directly and
indirectly affected by construction activities onsite. Construction debris residing on the pads
and temporary staging areas could mix with construction wash-down water or stormwater, exit
the site via untreated runoff and produce chemical reactions adverse to downstream ecology.
Possible contaminants include: sediment, alkaline byproducts from concrete production,
concrete sealants, acidic byproducts, heavy metals, nutrients, solvents, and hydrocarbons
(fuels, oils, and greases). There could be a high potential for contaminants to mix with site
wash-down water or rainwater/precipitation runoff and be washed downstream into surface
water bodies existing on the BBNPP site due to the persistent nature of local precipitation.
There could also be the potential for spills within the construction areas consisting of fuels,
solvents, sealants, paints, or glues. Construction dusts not suppressed could drift outside of the
construction zones and contaminate nearby water supplies. If these contaminants enter the
surface water bodies unchecked there could be a potential for infiltration and subsequent
groundwater contamination.

The impacts to surface water quality downstream of the construction site are small due to the
use of BMPs to control dust, runoff, and spills.

Potential Changes to Groundwater Ouality

Dewatering for the foundation excavations may increase the oxidation of some sedimentary
constituents by placing them in direct contact with the atmosphere. The oxides might have an
increased solubility and could migrate down gradient when the potentiometric head is
reestablished following construction completion. Possible impacts to the glacial overburden
aquifer water quality would be small and decrease with migration and dilution.

4.2.2.8 Surface Water and Groundwater Users

Surface water users downstream of the site may experience impacts from potential water
quality changes if construction effluent concentrations and volumes are large enough and the
release enters directly into a surface water body bypassing the overflow catch basins and
retention ponds. The surface water users that could be impacted in the event of a release are
those downstream of the BBNPP site along the tributaries flowing to the Susquehanna River.
Any impacts to the Susquehanna River receiving the discharge are expected to be small.

Groundwater users in vicinity of the BBNPP site are identified in Section 2.3.2.

BBNPP 4-23 Rev. 1
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4.2.2.9 Predicted Impacts on Water Users

The impact of potential increased sediment loads in site runoff during construction would
result in small or6o impacts to surface water users and affected areas.

Potential construction effluent impacts on aquifer groundwater quality would first be
manifested in theglacial overburden aquifer. Construction activities are only expected to
produce limited and temporary impacts in the Surficial aquifer. As described in Section 2.3.1,
the glacial overburden aquifer is not used as a potable water source in the vicinity of the BBNPP
site. Therefore, potential groundwater quality changes would not be expected to have any
impact on possible users. Potential impacts to the deeper aquifers are dependant on the
nature of the hydraulic connection between aquifers described in Section 4.2.1.1. Groundwater
quality impacts on users of the deeper aquifer users are small due to dilution and other
contaminant attenuation effects that could occur along any effluent plume migration path.

The BBNPP site is located in U.S. EPA Region 3 (the District of Columbia, Delaware, Maryland,
Pennsylvania, Virginia, and West Virginia). Six sole-source aquifers are identified in U.S. EPA
Region 3 (Figure 2.3-70). None of these are located in the region of BBNPP (USEPA, 1996). Thus,
the addition of BBNPP is not an impact to any sole source aquifer.

4.2.2.10 Measures to Control Construction Related Impacts

The following measures will be taken to avoid runoff from the construction areas entering and
potentially impacting downstream surface water bodies and groundwater, as applicable:

* Implementation of a Erosion and Sediment control Plan;

0 Controlling runoff and potential spills using dikes, earthen berms, seeded ditches, and
impoundments;

* Monitoring for contaminants within construction area impoundments and
impoundments downstream of disturbed areas;

* Implementation of BMPs to protect against accidental discharge of contaminants (fuel
spills, other fluids and solids that could degrade groundwater and surface water
resources); and

Performing additional onsite surface and groundwater monitoring compared to
established water quality benchmarks and historical site data.

Bio-retention ditches are planned for the periphery of the power block, laydown, cooling tower
and switchyard areas. The ditches are constructed of base materials that promote infiltration of
runoff from low intensity rainfall events. However, for large storms the infiltration capacity of
the base materials would be exceeded and the overflow pipes are provided to direct the runoff
to the stormwater basins. The stormwater basins are unlined impoundments with simple
earth-fill closure on the down stream end and include discharge piping to the adjacent
watercourses.

As discussed in Section 2.3.2.2.9, during construction, dewatering of the glacial overburden
aquifer will be required in the power block and the ESWEMS pumphouse areas in order to
excavate down to bedrock. Groundwater flow barriers will be installed around these areas in
order to minimize Impacts to the aquifer. Because a groundwater barrier will be installed prior
to excavation, the amount of groundwater that needs to be pumped and resulting impacts to
the shallow aquifer will be minimal.

BBNPP 4-24 Rev. I
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During operation of the BBNPP, groundwater will not be pumped and will not be used in the
plant. Therefore, the long term impacts on groundwater levels, flow direction, and resources
resulting from construction and operation of the BBNPP will be localized and will be minimal.

Following the acquisition of the required permits and authorizations, site preparation activities
include the installation or establishment of environmental controls to assist in controlling
construction impacts to groundwater. These environmental controls include:

* Coffer Dams;

Stormwater management systems;

Spill containment controls;

* Silt screens;

* Settling basins; and

Dust suppression systems.

These controls assist in protecting the glacial aquifer by minimizing the potential for
construction effluents to infiltrate directly into the subsurface or to carry possible
contaminants to aquifer recharge areas.

Mitigation measures for construction activities in the area of the CWS Intake Structure and
discharge outfall include:

* Installing a sheet pile cofferdam and dewatering system to facilitate construction of the

BBNPP CWS Intake Structure and discharge outfall structure; and

Carrying out water-quality monitoring in accordance with any permit requirements.

Additional measures to minimize or contain accidental releases of contaminants will be the
establishment, maintenance, and monitoring of:

Solid waste storage areas;

* Backfill borrow, spoils, and topsoil storage areas; and

Site drainage patterns.

Groundwater monitor wells will be installed to assess gradient changes toward the excavation
dewatering areas and potential groundwater quantity and quality changes.

As explained in Section 4.2.2.7, any contamination that might be introduced into the glacial
overburden aquifer would be attenuated by the time it might reach deeper aquifers.

4.2.2.11 Consultation with Federal, State and Local Environmental Organizations

The regulations guiding the implementation of Best Management Practices (BMPs) are
provided by the Pennsylvania Department of Environmental Protection (PADEP) for water
quality, and the Susquehanna River Basin Commission (SRBC) for water use. (PADEP, 2006).
These regulations contain BMP installation instructions and typical construction activities
which require BMPs. Monitoring of construction effluents and stormwater runoff would be
performed as required in the stormwater management plan, NPDES permit, and other
applicable permits obtained for the construction. The integrated permitting process for the
applicable environmental permits will proceed concurrently with NRC review of the combined
license application.

BBNPP 4-25 Rev. 1
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4.4 SOCIOECONOMIC IMPACTS

4.4.1 PHYSICAL IMPACTS

Construction activities at the BBNPP site will cause temporary and generally localized physical
impacts such as increased noise, vehicle exhaust, and dust. This section addresses these
potential impacts as they might affect people (the local public and workers), buildings,
transportation routes, and the aesthetics of areas located near the plant site.

A description of the BBNPP site, location and surrounding community characteristics is
provided in Section 2.1, Section 2.2, and Section 2.5. Chapter 3 describes the proposed facility
including its external appearance.

As discussed below, the BBNPP site is located in a rural area, relatively remote from nearby
population centers and communities. As a result, the potential for direct physical impacts to
the surrounding communities from plant construction is expected to be SMALL.

4.4.1.1 The Public and Workers

People who work at or live near the BBNPPsite will be subject to physical impacts resulting from
construction activities. Onsite construction workers will be impacted the most, with workers at
the existing adjacent operating units subject to slightly reduced, similar impacts. People living
or working adjacent to the site will be impacted significantly less due to site access controls and
distance from the construction site where most activities will occur. Transient populations and
recreational visitors will be impacted the least for similar reasons and the limited exposure to
any impacts of construction.

4.4.1.2 Noise

Section 2.7 provides information and data related to the background noise levels that exist at
the construction site.

Noise levels in the site area will increase during construction primarily due to the operation of
vehicles; earth moving, materials-handling, and impact equipment; and other tools. Pile driving
will occur during some construction activities.

Typical noise levels from equipment that is likely to be used during construction are provided
in Table 4A-1 (Beranek, 1971). Onsite noise levels that workers will be exposed to are
controlled through appropriate training, personnel protective equipment, periodic health and
safety monitoring, and industry good practices. Good practices such as maintenance of noise
limiting devices on vehicles and equipment, and controlling access to high noise areas,
duration of emission, or shielding high noise sources near their origin will limit the adverse
effects of noise on workers. Non-routine activities with potential to adversely Impact noise
levels such as blasting will be conducted during weekday business hours and will utilize good
industry practices that further limit adverse effects.

The exposure of the public to adverse effects of noise from construction activities will be
reduced at the source by many of the same measures described above and the additional
distance, interposing terrain, and vegetation which provide noise attenuation. Typically, noise
generated by construction equipment decreases by approximately 6 dBA for each doubling of
distance (Harris, 1979). For instance, if the maximum noise levels produced by construction are
90 dBA at a reference distance of 50 ft (15 m), then at 100 ft (30 m) that noise level will be
reduced to 84 dBA. Because the nearest residence is 1,400 ft (427 m) away, noise effects from
construction are expected to be SMALL.
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Traffic noise in the local area will increase as additional workers commute, and materials and
waste are transported to and from the construction site. Noise impacts will occur primarily
during shift changes and will not be extraordinary given the source and nature of vehicle noise
and the normally varying nature of transient vehicle noise levels. Additionally, localized
impacts will be reduced as distance from the construction site increases and traffic diverges
outward.

In summary, good noise control practices on the construction site, and the additional
attenuation provided by the distance between the public and the site, will limit noise effects to
the public and workers during construction so that its impact will be small and temporary.
Construction noise generation is directly linked with the conduct of construction activities
which will end as the facility enters operation.

4.4.1.3 Dust and Other Air Emissions

Construction activities will result in increased air emissions. Fugitive dust and fine particulate
matter will be generated during earth moving and material handling activities. Vehicles and
engine-driven equipment (e.g., generators and compressors) will generate combustion
product emissions such as carbon monoxide, oxides of nitrogen, and to a lesser extent, sulfur
dioxides. Painting, coating and similar operations will also generate emissions from the use of
volatile organic compounds (VOCs).

To limit and mitigate releases, emission-specific strategies, plans and measures will be
developed and implemented to ensure compliance within the applicable regulatory limits
defined by the primary and secondary National Ambient Air Quality Standards in 40 CFR 50
(CFR, 2007a) and the National Emission Standards for Hazardous Air Pollutants in 40 CFR 61
(CFR, 2007b). For example, a dust control program will be incorporated into the Storm Water
Pollution Prevention Plan. A routine vehicle and equipment inspection and maintenance
program will be established to minimize air pollution emissions. Emissions will be monitored in
locations where air emissions could exceed limits (e.g. the concrete batch plant). Air quality
and release permits and operating certificates will be secured where required.

The Pennsylvania Department of Labor and Industry (PADOLI) implements occupational health
and safety regulations that set limits to protect workers from adverse conditions including
emissions of airborne contaminants (PADOLI, 1953). If localized emissions result in limits being
exceeded, corrective and protective measures will be implemented to reduce emissions (or
otherwise protect workers in some cases) in accordance with the applicable regulations.

Implementation of controls and limits at the source of emissions on the construction site will
result in reduction of impacts offsite. For example, the dust control program will limit dust due
to construction activities to the extent that it is not expected to reach site boundaries.

Transportation and other offsite activities will result in emissions due largely to use of vehicles.
Activities will generally be conducted on improved surfaces and any related fugitive dust
emissions will be minimized. As with noise, impacts will be reduced as distance from the site
increases.

In summary, air emission impacts from construction are expected to be SMALL because
emissions will be controlled at the sources where practicable, maintained within established
regulatory limits that were designed to minimize impacts, and distance between the
construction site and the public will limit offsite exposures. Construction air emissions impacts
are temporary because they will only occur during the actual use of the specific construction
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equipment or conduct of specific construction activities, and surfaces will be stabilized upon
corn pletion of construction activities.

4.4.1.4 Buildings

The primary buildings in the immediate area with the potential for impact from construction
are the residences located 1,400 ft (427 m) or more to the west and south of the site and those
associated with SSES, which is located approximately 5,000 ft (1,524 m) to the east. Related
information about historic properties and the impacts of construction on them is provided in
Section 2.5.3 and Section 4.1.3.

Many existing SSES onsite buildings related to safety of the existing facility were constructed to
meet seismic qualification criteria which make them resistant to the effects of vibration and
shock similar to that which could occur during construction. Other SSES onsite facilities were
constructed to the appropriate building codes and standards which include consideration of
seismic loads. Regardless of the applicable design standard, construction activities will be
planned, reviewed, and conducted in a manner that ensures no adverse effect on the operating
nuclear units and that SSES buildings are adequately protected from adverse impact.

Construction activities are not expected to affect other offsite buildings due to their distance
from the construction site.

The impact of construction activities on nearby buildings will be SMALL and temporary
because of the design of SSES buildings and the administrative programs that will ensure no
adverse interaction with the operating units, while offsite buildings are located at distances
that isolate them from potential interaction.

4.4.1.5 Transportation Routes

The major transportation routes in the area are described in Section 2.5.1.

The current Luzerne County highway system contains the major Interstates 80 and 81.
Interstate 80, the closest to the proposed plant, runs east-west along the southern end of
Luzerne County and is a four-lane divided road built to accommodate large volumes of
passenger vehicles and freight transport. These highways provide access to traffic and
shipping routes for BBNPP via their intersection with U.S. Highway 11. U.S. Highway 11 is a well
maintained two-lane paved road oriented northeast-southwest. Traffic will increase
substantially on U.S. Highway 11 during peak construction periods and will be at its greatest
during shift changes. Construction workers will use U.S. Highway 11 and Interstates 80 and 81
in the area around the site to commute to work. Additionally, public roadways will be used to
transport construction materials and equipment to the site, although most heavy equipment
and plant components will be brought in by rail. Impact on area transportation resources will
generally decrease with increased distance from the site as various routes are taken by
individual vehicles.

A transportation study was performed to identify potential routes, both highway and rail, that
could support the shipment of materials for the BBNPR This study found that significant
improvements made to the rail and roadway networks since the 1970's and early 80's are
sufficient to ship the necessary construction material(s) to the site. An access road will be built
to connect BBNPP with U.S. Highway 11. The existing rail spur will be extended from the
existing SSES plant to BBNPP. Use of rail spur during construction is not expected to directly
impact traffic flow on U.S. Highway 11 as there are no at-grade rail crossings along this route in
the vicinity of BBNPP and SSES. However, rail deliveries would have the potential to create
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temporary congestion during SSES shift changes because the rail spur crosses access ways that
serve SSES. Measures suggested to avoid these impacts included scheduling shipments over
the rail spur to avoid shift changes.

An additional study of traffic related to construction activities (KLD, 2008) was performed to
assess the impacts on capacity and level of service (LOS) and to identify potential mitigation
actions, if needed. The study found that mitigation will be required to maintain an acceptable
level of service on U.S. Highway 11 and at nearby intersections. Table 4.4-2 provides the
projected levels of service at key intersections (Figure 4A-1) during construction of BBNPP as
compared to the future no-build traffic condition. Measures suggested to mitigate excess
construction traffic impacts included installation of signals at the entrance to the BBNPP access
road and nearby cross roads, realignment of lanes on U.S. Highway 1I to facilitate entrance to
the site, and the provision of additional entrance and exit lanes on the access-road at the
intersection of U.S. Highway 11.

A water intake pump house along with discharge piping will be constructed for BBNPR The
Circulating Water System (CWS) Makeup Water Intake Structure will be located south of the
existing SSES plant intake on the west bank of the Susquehanna River. Construction of the
intake and discharge will occupy a portion of the river due to construction of sheetpile
cofferdams, but these structures are sufficiently small such that access to upstream and
downstream areas by boaters should not be impeded. Furthermore, the cofferdams will be
removed prior to operations.

Thus, the potential impacts to the surrounding communities from construction related traffic
are expected to be SMALL.

4.4.1.6 Aesthetics

The BBNPP will be separated from the currently operating SSES facilities by a distance of
approximately 5,000 ft (1,524 m). Construction activities that might affect visual aesthetics will
largely be limited to those seen from the new construction access road and from Market Street
and Beach Grove Road, which pass to the west and north along the perimeter of the site. Some
residential properties located west of the site are expected to experience the most direct
aesthetic impacts.

As detailed and illustrated in Section 3.1, the proposed building structures that might impact
the aesthetic qualities of the area as they reach the tree line during construction are the reactor
building, turbine hall, and the two natural draft cooling towers. Of the buildings listed, the two
cooling towers, at approximately 475 ft (145 m) above grade, and the reactor building at 204ft
(62 m) above grade, will be the highest structures. Most other new buildings will not be visible
because they will be obscured by the taller structures and will generally exist below the tree
line.

Visual impacts of construction are expected to be SMALL, because of the topography that
includes forests and rolling terrain, and since the BBNPP site is about a 1 mi (1.6 kin) from U.S.
Highway 11 to the east and south. However, to limit and mitigate aesthetic impacts, the
following design and layout concepts will be included:

* Locating the new intake structure, pump house, and discharge piping near the existing
facilities on the river shoreline.

* Minimizing tree or natural vegetation removal by placing concrete and grassy areas in
already cleared areas of the site.
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Minimizing the amount of new road construction.

Creating an exterior for new structures that is compatible with the color and texture of
the surrounding area.

* Where feasible, replanting and reseeding of cleared areas with native trees and
vegetation.

The existing 500 kV transmission system and the PJM Interconnection, LLC, planned upgrades
being installed independent of BBNPP construction will serve the offsite needs of BBNPR
requiring no new construction of offsite transmission towers. New transmission towers and
transmission lines will be constructed onsite to connect BBNPP to the existing SSES 500 kV
switchyard and a new 500 kV switchyard to the north of the site. These new lines will be-built
on land currently owned by SSES and will be consistent with existing onsite facilities.

In summary, aesthetic impacts are expected to be SMALL and temporary, because the BBNPP
site is set back from, and only limited portions of the construction will be visible from, publicly
accessible areas. Most construction activities will be shielded from public view and
construction activities are by nature temporary.

4.4.1.7 Reference

Beranek, 1971. Noise and Vibration Control, Leo L. Beranek, ed., 1971.

CFR, 2007a. Title 40, Code of Federal Regulations, Part 50, National Primary and Secondary
Ambient Air Quality Standards, 2007.

CFR, 2007b. Title 40, Code of Federal Regulations, Part 61, Standards for Performance for New

Stationary Sources, 2007.

Harris, 1979. Handbook of Noise Control, 2nd edition, McGraw Hill, 1979.

KID, 2008. Traffic Impact Study Related to the Proposed Expansion at Susquehanna Steam
Electric Station, KLD Associates, Inc, July 2008.

PADOLI, 1953. General Safety Law, Act Number 174 (May 18, 1937), RL. 654, Pennsylvania
Department of Labor and Industry, as amended June 28, 1951 and July 13, 1953.

4.4.2 SOCIAL AND ECONOMIC IMPACTS

This analysis presents information about the potential impacts to key social and economic
characteristics that could arise from the construction of the power plant at the BBNPP site. The
analysis was conducted for the 50 mi (80 km) comparative geographic area and for the region
of influence (RO[), Luzerne County and Columbia County, Pennsylvania, where appropriate and
as described in Section 2.5.2. The discussion focuses on potential impacts to population
settlement patterns, housing, employment and income, tax revenue generation, and public
services and facilities.

4.4.2.1 Study Methods

Changes in regional employment can result in impacts to the region's social and economic
systems. An estimate of direct full-time equivalent (FTE) personnel that would be needed to
construct the new unit was determined and is provided in Table 4.4-3. "Direct" jobs are those
new construction employment positions that would be located on the BBNPP site. "Indirect
jobs" are positions created off of the BBNPP site as a result of the purchases of construction
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Educational System

As described above, an estimated 469 to 821 new households would in-migrate into Luzerne
County for construction of BBNPP. It is estimated that these new households would have a
maximum of 259 to 453 children, assuming in-migration of the entire indirect workforce, with
most of them likely to be school aged (assuming 0.48 children per household). This would
represent an increase of 1.1% to 2.0% in the 42,000 students enrolled in the county during
2005-2006. The increased annual real estate taxes (Section 4.4.2.6.2) that would be paid to
Luzerne County and the Berwick Area School district during construction of BBNPP would
provide additional funds to meet the educational needs of children for the in-migrating
construction workforce. If enrollment levels were to increase as a result of constructing the
power plant, the district might seek assistance in recruiting additional teachers and could
install modular classrooms. A representative of the Berwick Area School District confirmed that
capital investments related to infrastructure might not be needed. Because the percentage
increase is not great and additional tax revenues would provide funding to meet new project-
related impacts to the school system and the Berwick Area School District, it is estimated that
the impacts would be SMALL, and would not require additional mitigation.

The in-migration of an estimated 497 to 869 new households into the Columbia County from
construction of the BBNPP could place greater demands on the Columbia County public school
system. It is estimated that these new households would have a maximum of 274 to 480
children, assuming in-migration of the entire indirect workforce, with most of them likely to be
school aged (assuming 0A8 children per household). This would represent an increase of 4.6%
to 8.0% in the 10,800 students enrolled in the county during 2005-2006. Although the school
district would receive some additional funding from real estate taxes generated by these new
households (likely to be minimal because adequate housing units are already available in the
county and those units are already being taxed), it would not receive additional funding
directly from the power plant because BBN PP does not pay property taxes to Columbia County.
Because there wou:ld be some additional demands placed on the Columbia County Public
School System, the impacts of the power plant would be MODERATE and some additional
mitigation might be required.

4.4.2.9 Public Facilities

As discussed above, there is a sufficient quantity of vacant housing units in Luzerne County and
Columbia County to meet the housing needs of the in-migrating direct construction workforce
for BBNPP, so no new housing units would likely be required. The excess capacity in the water
and sewage services and the lack of new construction resulting from the power plant would
result in no effects to those services. Although an increase in the population would likely place
additional demands on area recreational facilities, the facilities appear to have enough capacity
to accommodate the increased demand and impacts would likely be SMALL. Area highways,
roads, and schools would have increased use levels resulting in MODERATE impacts. These
impacts are described in Section 4.4.1.

4.4.2.10 References

BEA, 2008. Regional Input-Output Modeling System (RIMS II) Economic Multipliers (1997/
2005), U.S. Bureau of Economic Analysis, Regional Economic Analysis Division, Website:
www.bea.gov/regional/gsp/action.cfm, Date accessed: July 2008.

Blinder, 1979. The Effect of High Voltage Overhead Transmission Lines on Residential Property
Values, presented to the Second Symposium on Environmental Concerns in Rights-of-Way, Ann
Arbor, Michigan, C. Blinder, October 1979.
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5.8 SOCIOECONOMIC IMPACTS

5.8.1 PHYSICAL IMPACTS OF STATION OPERATION

This section addresses the direct physical impacts of plant operation on the surrounding
community. The impacts evaluated include the effects from noise, odors, exhausts, thermal
emissions, and visual intrusion. The discussion evaluates how these impacts should be treated
and whether mitigation is needed. As a result of regulatory permits and controls and the
remoteness of the site, direct physical impacts from plant operation on the surrounding
community are expected to be SMALL.

5.8.1.1 Plant Layout

Potential physical impacts will be controlled through compliance with applicable regulations
and woodland screening. The plant layout is provided in Figure 2.2-1. As described in Section
2.1, the area of the proposed facility is largely deciduous woodlands, interspersed with
grasslands and orchards. It is a rural area, relatively remote from population and community
centers. Its location is approximately 5 mi (8 kin) from Berwick, the nearest population center.

The plant layout is provided in Figure 3.1-1 and its structures are described in Section 3.1. The
BBNPP site boundary would encompass approximately 424 ac (172 ha) within the Owner
Controlled Area of 882 ac (357 ha) adjacent to the existing Susquehanna Steam Electric Station
(SSES) Units 1 and 2.

5.8.1.2 Distribution of Community Population, Buildings, Roads and Recreational
Facilities

The total residential population within 1 mi (1.6 kin) is an estimated 280 persons based on the
2000 U.S. Census (Table 2.5-6). The number of residents within the 3 mi (4.8 kin) Low
Population Zone (LPZ) was estimated to be 2,733 persons (Section 2.5.1). No residential
properties are located within the BBNPP site boundary. Furthermore, there are no nursing
homes, hospitals, prisons, or schools within the LPZ.

Table 2.5-6 presents population distributions, by residential population and transient
population in 2000, within each of the sixteen geographic directional sectors at radii of 0 to 1
mi (0 to 2 km), 1 to 2 mi (2 to 3 km), 2 to 3 mi (3 to 5 km), 3 to 4 mi (5 to 6 km), 4to 5 mi (6 to 8
km) and 5 to 10 mi (8 to 16 km) from the BBNPP site.

Besides the residential or farm buildings to the west and south, Berwick is located southwest of
the BBNPP site and has commercial buildings in the town center. Figure 2.2-7 shows roads/
highways that are in the vicinity of the BBNPP site.

The major recreational facility in the immediate area near the BBNPP site is the 401 ac (162 ha)
Riverlands Recreational Area, which is part of the land owned by SSES. This recreational area is
located east of the BBNPP and SSES sites along the Susquehanna River, as denoted in
Figure 2.1-3. Three additional Commonwealth owned game lands are located within the 6 mi
(10 km) radius of the BBNPP site. The two largest game lands total approximately 5,557 ac
(2,249 ha). Two smaller privately owned land trust conservancy lands are also located within
the 6 mi (10 km) radius.

5.8.1.3 Noise

The principal noise sources associated with operation of the new plant are the switchyard,
transformers, and CWS and ESWS cooling towers. As noted in Section 2.7.7, a recent baseline
ambient noise survey documents that there was no observed, offsite, audible noise from the
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highways and roads would have increased traffic levels, particularly during shift changes at the
BBNPP, resulting In a SMALL traffic impact.

5.8.2.6.1 Transportation

As indicated for the construction phase of BBNPP, any replacement heavy equipment and
reactor components could be taken by railroad during plant operation and maintenance
activities, thereby reducing potential regional highway/road impacts. These materials would
then be transported from the railroad, on the BBNPP access road, to the site (Section 4.1.1).

As shown in Table 5.8-3, under the future without construction of BBNPP scenario, levels of
service (LOS) would be 'A" (i.e., the best level of service on a scale of A to F) for the intersection
of Route 11 and Main Street and for the intersection of Route 11 and LaSalle Street. All other
intersections analyzed would have LOS levels of "B.' Under the future build scenario with the
BBNPP projected 363 operational workers, these service levels could be maintained by
implementing mitigation that would only entail optimizing the signal timing plan at the Route
11 and Orange Street intersection (KLD, 2008). If this improvement was made prior to
operation of the power plant, it would accommodate the commuting patterns of the BBNPP
operational workforce. Thus, it is concluded that the impacts to transportation would be
SMALL, and no additional mitigation would be required.

5.8.2.6.2 Area-Wide and Recreational Aesthetics

The BBNPP site is currently partly forested and partly cleared land. The BBNPP would be
located primarily in the cleared area where many of the facilities, and particularly the tallest
structures (e.g., the Reactor Building, vent stack, and the CWS cooling towers) would be visible
from three adjacent residential properties about 1,400 feet (426 m) or more to the west and
south at ground level. The tallest structures associated with construction of BBNPP include the
Reactor Building that would rise about 204 ft (62 m) above grade, the vent stack that would rise
211 ft (64 m), and the two natural draft CWS cooling towers that would rise 475 ft (145 m)
above grade.

BBNPP would be built west of SSES Units 1 and 2, at least 1,400 ft (426 m) from the nearest
residential properties and 1.5 mi (2.5 km) west of the Susquehanna River shoreline. The tallest
structures would include the Reactor Building that would rise about 204 ft (62 m) above grade,
the vent stack that would rise 211 ft (64 m), and the two natural draft CWS cooling towers that
would rise 475 ft (145 m) above grade. Thus, these structures would be visible from some
locations, but the exterior finishes of the new plant buildings would be compatible in color and
texture to those of the existing plant buildings. This would provide a consistent, overall
appearance, architecturally integrating the two plants. Thus, the visual impacts of these
structures to area residents and transportation facilities (e.g., U.S. Highway 11 providing access
to the site and the elevated State Route 93 North located south/southwest of the site and
across the Susquehanna River) would be SMALL, to the extent that those offsite facilities are
used.

SSES Units 1 and 2 have cooling towers, so visible water vapor plumes are currently created. The
plume generated by the BBNPP cooling towers would be visible to area residents, recreational
users in the surrounding area, travelers along U.S. Highway 11, and to travelers along State
Route 93 North, an elevated roadway located south/southwest of the BBNPP site across the
Susquehanna River. It is estimated that the average plume length would range from 0.274 mi
(0.440 kin) in the summer to 0.615 mi (0.990 km) in the winter, and its average height would
range from 776 ft (236 m) in the summer to 961 ft (293 m) in the winter. Thus, the plumes
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would not introduce a new element to the visual landscape, so the additional visual impacts
from BBNPP would be SMALL.

Because only existing off-site transmission corridors, or proposed transmission corridors that
are unrelated to the project's construction, would be used to accommodate the increased
generation from BBNPP, no new off-site transmission lines would be built to service the plant
and only new, short on-site interconnections or line relocations would be required.

Because no new housing units or developments would likely be built to meet BBNPP
operational workforce needs, there would be no visual impacts to existing residents or users in
the ROI from these facilities.

Because of the minimal visual impacts of the BBNPP structures, access roads, water intake,
outfall, transmission lines, and the water vapor plumes, it is concluded that the impacts to area-
wide and recreational aesthetics would be SMALL, and would not require mitigation.

5.8.2.7 Public Services

An increase in population levels from the BBNPP operational workforces would not likely place.
additional demands on area doctors and hospitals, police services, fire suppression and EMS
services, and schools because the area has experienced a 1.4% population decline from 2000 to
2006. As shown in Section 2.5.1, population levels in the ROI without the BBNPP project are
estimated to decline by 11,928 people from 2000 to 2010, and another 6,727 people from 2010
to 2020, thus somewhat reducing the need for public services. This loss of population would be
offset somewhat by the potential total direct and indirect in-migration of 1,366 people into the
ROI for operation of BBNPR Also, because the addition of BBNPP-related population is so much
less than the general projected out-migration of population, there should still be an overall
reduced need for public services. Thus, these services should have enough capacity to
accommodate the increased demand and impacts would likely be SMALL.

5.8.2.7.1 Police, EMS, and Fire Suppression Services

As described in Section 2.5.2 and Section 4.4.2, Luzerne County and Columbia County have
large volunteer fire departments that are meeting the needs of their respective residents.
Because additional needs would be met during the construction phase of the power plant, no
additional police, EMS or fire suppression services would likely be required for the operational
phase, the impact would be SMALL, and no mitigation would be required.

A Salem Township Volunteer Fire Company representative suggested that an increased number
of calls would be anticipated, but additional equipment and personnel are needed regardless
of the operation of the new facility. In addition, a Berwick Fire Department representative
suggested the need for specialized equipment for the rescue operations, such as confined
space entry or high rope rescue materials. However, these fire and emergency response
departments would be supplemented by a BBNPP onsite emergency response team, which
would include a fire brigade. The BBNPP staff would also include an onsite emergency
response team and emergency medical technician (EMT) responders. An emergency
management plan would be developed for BBNPP, similar to that which already existing for
SSES Units 1 and 2. The plan would address PPL Bell Bend, LLC and agency responsibilities,
reporting procedures, actions to be taken, and other items should an emergency occur at
BBNPP.

For additional unforeseen service needs that might arise, as described in Section 5.8.2.4 above,
the significant new tax revenues generated in Luzerne County by operation of BBNPP would
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