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DESIGN VERIFICATION CONTROL SHEET

Design Verification Checklist

(excerpted from ANSI N.45.11 [1974 Edition] and ASME NQA-1-1894 Edition

You Mo N/A,

Design Verification Element
Note: Any items checked “No” autormatically imply the design is not verified.

ts the person performing the design verification qualiffed to originate the document?

Is the design verification being performed by someone other than the supervisor of the originator?

Were the design inputs correctly selected and incorporated into design?

Are assumptions necessary to perform the design activity adequately described and reasonable? Where
necessary, are assumptions ideniified for subsequent re-verifications when the detailed design activitics are
completed?

Are the appropriate quality and quality assurance requirements specified?

Are the applicable codes, standards and regulatory requirements including issue and addenda properly identified,
and their requirements for design met? '

Have applicable construction and operating experiences been considered?

Have the design interface requirements been satisfied?

Were appropriate design methods and computer programs used?

Is the design output reasonable compared 1o design inputs?

Are the specified parts, equipment, and processes suitable for the requived application?

Are the specified materials compatible with each other and the design environmental conditions to which the
material will be exposed?

Have adequate maintenance features and requirements been specified?

Are accessibility and other design provisions adequate for performance of needed maintenance and repair?

Have adequate accessibility been provided to perform the in-service inspection expected to be required during the
plant life?

Has the design properly considered radiation exposure to the public and plant personnel?

Are the acceptance criteria incorporated in the design documents sufficient to ajlow verification that design
requirements have been satisfactorily accormnplished?

Have adequate pre-operational and subsequent periodic test requivements been appropriately specified?

Have adequate handting, storvage, cleaning, and shipping requirements been specified?

Are adequate identification requirements specified?

4 Are requitements for record preparation yeview, acceptance, retention, etc., adequately specified?
c, prey P ) G Y Sp

Verified by:
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1

i Date: oy /g o Approved by: ./
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Formation/Unit Primary Lithologies Geologic Conditions Unit Thickness Oc;::i'::: fn
o
E=
Cuaternary Marsh tH .
E temary Marsh deposts muck and peat: silt, sand and clay aggradation of Delaware Bay estuary variable thickness present over mos! of the site
2 area in low iying areas
e (S S N
l_?i* DELMWARE SEVY JERSEY
E ] = Scotts Comenrs
s 2 3 Formation . outerops in eastem and
3 8 e Coap= I estuarine terace deposits with coarse to fine sand and pebbles with "
2 4 ~~ uncentormity ~~ oF< hiey ) 3 o ‘wesh ions of the site
o o B g 3 - - Fomaton concentrations of heavy minerals: peat: isolated findal deposits? tiznsgressive and segressive cycles i variatie thickness ::::m portions o
a E = © Lyneh Heights
B‘ =1 Foenation
=
] TEGESIOn QNG CToIoN
T
= y 90 fee? at south it
é‘g g Kircwood Fomeaton clay sit and sand deposited in ba'o or three manne cycles potycycic transgression and regression phases of ;‘: aiezgsnn;:spﬁ‘t‘:‘:nhwnm suberop only
5@
= - -
- £ ~ £ formmity e e gression and erosion
& Shatk River Formalion glaucenitic sand and mudstene . iow sccimend input 7{ feet {Benson. 2004} suberop ooly
E reg-essior and erosion
= F ,E M: Formalion lower gii ic member. upper clayey sand to silt member o 8 input and b 40 feet (Benson. 2004) subcrop only
£ unconformity regressior and erosion -
- Vincentoan Fonretion guartz sand to quarlz-rich calcareous sand with bryozolans and foreminitera 90 feet (Benson. 2004) i NW
Homerstown Formaticn fighty gialiconitic sand with distinelive green color fow seciment input and exireme bicturbaticn 30 feet {Benson, 2004) site area
Havesink fossitiferous, clayey glauconitic sand ’ ion {o midshelf it 20 feet (Benson, 2004) suberop only
4 Moant Laured Fermatior thinly bedded clays and sands with eross-bedring: thin pebbly sands .
e se: o nput WG teet {Bensen, 2004
3 § Wenonah Formanen clayey. silty. shghtly fine sand pise: o neu ¢ !
§ E Marshaiitown Fornadion intensely burrowed. very silty fine sand with transgression: fow sediment input 20 feet (Benson, 2004}
- o i i il 1o very fitie sati) N
- - se 25 feet {Benson, 2004
W o ury Formetion micacecus, ehiodtic. sitty clay 2 pu : ) !
-1
o . " . . o fransgression and establishment of widespread
8 Merchantville Formation glaucenitc sand to micaceous silty ciay ] marine condiicns: low sediment rates | 120 feet {Benson, 2004}
8 - - ng AU & r
Q1 3 Magalhy Formaticr beach and estuanne deposits of cross-Dedded sand. with clay and S 1ayerS. | ypngsion 1o mane conditions {50 feet. pinches out norh of
8 5 some lignite site location (Benson, 2004)
5 o " " o~ Formi TS regression: and erosion ® :
z H
g g Patomac Group (Format-on) white, gray and red interbedded sits. clays. and quartose send aggrefating aluvial plain: temal supsidence 1800t 1650 fect
=3 i {Benson. 20043
3 H subsurface only
p(¢4; . y uptifi‘anc ercsion
Basement Complex
g i L v
a es Triassic Basir? Fangiomerates and lacustine sediments; iabase volcanics
= =
- Amalgamalien of Pangea fallowed by riftin : .
b o £ | o n:r:n North /hmenca‘J yomng undetermined
<G G 8o : aluminous to quartz: nch scrist with
ES g2l ©8 Priladelpnia | M@ mafictofelsicplitons and . interbedded amphiboltes (Wissehicken
z8ie3 &5 Csrolme Superterrane? Terrane? volcanics with sediments. and . Formation) with ultramafic corrponents:
g .g 2 £B o uttramafic components ! Wilmington Complex fe!sic to mef:z
WX g & 28 i arc complex
& = z :
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(2) USGS/State of New Jersey, 1969. Geology and Ground-Water Resources of Salem County, New Jersey. Speclal Report No. 33

Table 1
Regional and Site-Specific Aquifer Characteristics
- et . o " Storage e o "
Formation Transmissivity Hydraulic Conductivity Porosity Cosffici Specific Yield | Specific Capacity leakance Reference
Structural Fill 0.09 to 4.3 ft/d; 6.5 ft/d 12
Riverbed Sands and 13.2 to 440 gpd/ft 0.9 to 13.1 gpd/ft® 8
Gravel 0.12 t0 1.75 ft/d; 1.8 t0 59 ft/d 7
0.03 t0 2.27 ft/d 12
Kirkwood Aquitard v =0.00002 to 0.00005 ft/d 8
le-5/d 10
0.5 to 8.3 gpm/ft 2
5,000 to 11,000 gpd/ft 0,95 to 2.5 ft/d 0.3 to 1.9 gpm/ft 7
. 530 ft’/d 8
Basal Kirkwood- 7
Vincentown Aquifer | 2000t 2,500f/d 10
14 ft/d 14
2.95 ft/d 12
1,987 t0 2,791 ft/d 11
4108.7 fi/d 0.522 t00.543 2
Hornerstown - Ky =0.42 gpd/ﬁz 8
Navesink Aquitard kv =0.003to 9 #t/d 8
5e-5/d 10
3.35e-5 to 6.87e-5/d 11
7,000 gpd/ft 18.7 ft/d 1
10ft/d 0.444 0.7 to 9 gpm/ft 2
7,500 to 14,000 gpd/ft 3
Mt Laurel - 4,900 to 8,700 gpd/ft 0.67 to 4.5 ft/d 0.2 to 3.8 gpm/ft 7
Aquifer 360 to 1430 ft*/d 131019 ft/d 8
1,000 ft*/d 10
815 ft’/d 13
726 to 922 ft'/d 11
0.001 to 0.01 gpd/ft 2
it Ky = 0.00006 to 0.13 ft/d 8
Wenonah Aquitard 6e-6/d 10
5.91e-6 to 7.13e-6/d 11
up to 10 gpm/ft 2
: . 1,100 to 2,100 ft*/d 121067 ft/d 3
Ei Aquifer 3
500 ft*/d 10
415 1o 552 ft’/d 11
Merchantville- Kv =0.000004 to 0.0004 ft/d 8
Woodbury Confining 3e-6/d 10
Unt 2.15e-6 ta 3.85e-6/d 11
10,000 to 25,000 gpd/ft 4
15,000 to 25,000 gpd/ft 5
N 9,000 to 27,000 gpd/ft 10.6 to 26.7 gpm/ft 7
Upper PRM Adquifer [™476 15 24,210 gpd/ft 240t/ 8
2,000 ft*/d 10
1,086 10 2,419 ft%/d =
Confining Unit, Upper Ky =0.084 f/d 8
to Middle PRM 2e:6/d 10
1.797e-7 to 2.69e-7/d 11
4,700 to 11,500 gpd/ft 4
8,590 gpd/ft 129.5 ft/d 0.0025 6
Middle PRM Aquifer | 670 to 4,000 gpd/ft 7
4,000 f°/d 10
3,024 to 3,813 ft’/d 11
Confining Unit, 5e-6/d 10
Middle to Lower PRM 7.19e-7 to 1.67e-5/d 11
2,300 to 16,600 ft*/d 8
Lower PRM Aquifer 4,000 to 5,000 ft*/d 10
4,844 t0 5,299 ft*/d 11
Notes: :D&M = Dames & Moore :
USGS = United States ical Survey
NJDEP = New Jersey Department of Environmental Protection:
NJ = State of New Jesey |
T= i
) K = horizonta} hydraulic conductivity H
Kv = vertical hydraulic conduttlvltv :
= leakance
o = porasity i
s = storage coefficient (conﬂned)
o Sy = specific yield i i
References: (1) Dames & Moore, 1968. Groundwater Supply Investigation, Proposed Nuclear Power Plant Near Salem, NJ i

(3} Dames & Moore, 1970. Investigation of Saline Production Well No. 4
(4) Dames & Moore, 1974a. Groundwater Supply Welt #S

(5) Damnes & Moore, 1974b. ) Supply igation, Hope Creek, :

{6) Page, Leo, 1981. No. 6 Test and Production Well.
{7) Dames & Moore, 1988. Final Report Study of Groundwater Conditions and Future Water-Supply Alternatlves
Salem/HopeCreek Generating Station, Artificial Istand, Salem County, New Jersey PSE&G, July 15, 1988,

(8) USGS, 1998. Ground-Water Flow in the New Jersey Coastal Plain. F ional Paper 1404-H.
(9) USGS, 1999a. Hydrog gy of, Water Withd | from, and Water Levels and Chloride Concentrations in the
i Major Coastal Plain Aquifers of Glouster and Salem Counties, New Jersey, Water- ce: igatit Report 98-4136.
i |(10) USGs, 1999b. Simulation of d-Water Flow and of the Frest Interface in the
New Jersey Coastal Plam Water-Resources Investigations Report 98-4216. !
{11) USGS, 2003. Dac of Revisi to the Regional Aquifer System Analysls Model of the New Jersey Coastal Plain. .
Water-| igations Report 03-4268.

{12} ARCADIS, 2004. Remedial Investgation Report. PSEG Nuclear, LLC, Salem Generating Station, Hancock's Bridge,
New Jersey. March 2004,
(13) Dugan, B., et aI 2008. Hydrogeologlc Framework ofSouthern New Castle County Open Fl!e Report No. 49 Delaware

Geological Survey. Newark, Delaware.
(14) Dames & Moore, 1977. Report, October 1977, Stages 3 to 10, Excavatlon/Dewaterlng, Hope Creek Generatmg Station
Lower Alloways Creek Township, New Jersey. Public Service Electric and Gas Company.
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Table 2

Slug Test Results
for Northern Area
Shallow Aquifers

Well Formation Result
feet/day

Shallow

NOW-1U Alluvium 8.0
NOW-2U Alluvium 8.0
NOW-3U Alluvium 0.3
NOW-4U Alluvium 0.7
NOW-5U Hydraulic fill 0.1
NOW-6U Alluvium 3.5
NOW-7U Vincentown 1.4
NOW-8U Alluvium 0.4
Deeper

NOW-1L Vincentown 4.5
NOW-2L Vincentown 3.6
NOW-3L Vincentown 1.4
NOW-4L Vincentown 10.7
NOW-5L Vincentown 1.7
NOW-6L. Vincentown 6.2
NOW-7L Vincentown 2.4
NOW-8L Vincentown 0.3

Notes: Individual results are rounded off to one
decimal place.

See Hydraulic Conductivity & Tidal Study
Data Report, Rev. A (MACTEC, November

25, 2009) for details on slug testing.
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Table 4
Calibrated Model - Input Parameter Values

Hydraulic conductivities, ft/d Horizontal Vertical
Hydraulic fill 0.1 0.03
Structural fill 6.5 0.65
Alluvium 3.89 0.48
Kirkwood aquitard 0.02 0.003
Vincentown 10.7 0.2
Hornerstown 10.7 0.2
Navesink 04 0.0545
Mount Laurel-Wenonah 10 10
Recharge ft/d in/yr
Zonel Wetlands north 0.00003521 0.15
Zone 2 Buildings, pavement 0 0
Zone 3 Developed facility 0.0002907 1.27
Zone4 Wetlands east 0.0001385 0.61
Zone 5 Semi-impermeable 0.0004176 1.83
Zone 6 Near Salem units 1&2 0.001826 8
Storage coefficient Confined Specific yield Porosity
Aquifers 0.0001 0.2 0.35
Aquitards 0.0001 0.1 0.4
River package Ref Elev Conductance
Delaware River -0.1 56.6
Ponds 4to05.4 0.0282 t0 0.0566
Streams 0 5.66t011.3
General Head Boundaries Ref Elev Conductance
Alluvium -0.5 25.1
Vincentown 0.5t02.0 408 to 640
Hornerstown 0.5t0 2.0 148
Mount Laurel-Wenonah -1t0 0.8 3590t0 3940

Notes:

1. Reference elevations are in feet NAVD88

2. Units of conductance are square feet per day
3. GHB conductances are a function of thickness and
generally vary along their lengths.
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Table 5
Residuals Statistical Analysis
Final Calibrated Model

I Name Easting | Northing Layer | Observed JComputed] Residual
INOW-1U 198443] 234543 2 0.93 1.04 -0.11
INOW-1L 198450] 234564 4 1.08 0.79 0.29§
INOW-2U 197755} 235207 2 0.53 0.50 0.03}
INOW-2L 197753] 235228 4 0.73 0.60 0.13]
[NOW-3U 197885] 234553 2 0.53 0.39 0.14
INOW-3L 197898] 234565 4 0.60 0.64 -0.04
INow-4uB]  198147] 233963 2 0.79 0.90 -0.11
INOW-4L 198148} 233973 4 0.67 0.70 -0.03§
INOW-5L 198438] 234927 4 0.87 0.81 0.06
INOW-8U 198314] 235269 2 0.98 1.13 -0.15
[NOW-6L 198313] 235288 4 0.63 0.80 -0.17
[NOw-7U 199694] 234976 2 1.02 1.11 -0.09)
INow-7L 199676] 234973 4 0.93 1.01 -0.08}
INOW-8U 199756) 234142 2 1.11 1.99 -0.89]
NOW-8L 199736] 234139 4 1.06 0.97 0.09}
EOW-1U 202758] 232322 2 1.40 2.04 -0.64]
JEOW-1L 202758] 232298 4 1.22 0.89 0.33]
[EOw-2u 202158] 233275 2 2.88 214 0.74
[EOw-2L 202178] 233271 4 1.40 0.98 0.42
[EOW-4L 202021} 231773 4 1.26 0.83 0.43}
[EOwW-5U 203007 233057 2 1.31 1.75 -0.44]
[EOw-5L 203021] 233040 4 1.46 0.96 0.50]
[EOW-6U 203281] 232587 2 1.38 1.76 -0.38]
[EOW-6L 203301] 232588 4 1.17 0.93 0.24]
JEOW-8U 203520] 231144 2 1.41 1.51 -0.10]
JEOW-8L 203516] 231163 4 0.91 0.80 0.11
JEOW-9U 202826f 230917 2 0.69 1.54 -0.85
[EOW-oL 202845 230926 4 1.14 0.76 0.38§
[eOow-10U] 203521] 231687 2 1.64 1.55 0.09]
[EOwW-10L 203522 231707 4 1.22 0.85 0.37
Well BA 199984] 230320 2 1.97 1.80 0.17
Well BF 199322] 231301 2 1.88 1.96 -0.08}
Well BG 199212] 231829 2 2.30 2.36 -0.06}
Well_BH 198752 231891 2 1.77 1.54 0.23}
Well_BL 198390f 232627 2 1.69 1.38 0.31}
Well_BM 198936f 232658 2 2.286 2.66 -0.40]
Well BP 198010] 233572 2 1.09 0.85 0.24
Well BQ 198966] 233401 2 2.95 2.72 0.23
Well_BR 198711] 234004 2 1.72 1.91 -0.19)
Well BS 200475] 234137 2 2.71 1.77 0.94
Well BT 199958] 232909 2 3.13 3.08 0.05
[well BU 200236F 231883 2 2.95 3.00 -0.05
Residual Mean 0.04
Res. Std. Dev. 0.36
Sum of Squares 5.48
Abs. Res. Mean 0.27
Min. Residual -0.88
Max. Residual 0.94
Range in Target Values 2.60
Std. Dev./Range 0.138,
Note: Target water leve! data were selected as the average of the acceptable data

(see Table 3) with the high and low value also deleted. See Calculation
Package 2251-ESP-GW-004 for details on the treatment of water level
data collected for this purpose.

2251-ESP-GW-002 - Groundwater Model Calc Package



Table 6

Calibrated Model - Water Balance

Unit Top Bottom GHB River Recharge % error
Model All -0.146
In * * 18480 1355 6131
Out * * 20468 5536 0
fLayer 1 Fills 0.0041
In * 4135 * 1355 6119
Out * 6073 * 5536 0
Layer2 JAlluvium -0.000086
In 6073 3874 0 * 0.46
Out 4135 3490 2322 * 0
lLayer 3  |Kirkwood Aquitard 0.0013
In 3490 3859 * * 11.7
Out 3874 3487 * * 0
Layer4 [Vincentown -0.0876
In 3487 428 11256 * 0.2
Out 3859 10851 475 * 0
Layer5 [Hornerstown -0.0195
In 10851 428 7223 * *
Out 573 17762 460 * *
Layer8 [Navesink Aquitard -0.0001
In 17763 564 * * *
Out 573 17754 * * *
Layer7 Mt Laurel-Wenonah -0.12
In 17754 * 0 * *
Out 564 * 17211 * *

2251-ESP-GW-002 - Groundwater Model Calc Package

Notes: 1.

* - indicates this feature not applicable

2. Rates given are in cubic feet per day




Table 7

Calibrated Base Model

Summary Sensitivity Statistical Analysis

Range
Input Parameter lowest lower Calibrated |higher highest

IHydraulic fill, Kh, ft/d 0.025 0.05 0.1 02 0.4
ave residual -0.02 0.01 0.04 0.08 0.14

average absolute 0.29 0.28 0.27 0.29 0.31

standard deviation 0.38 0.36 0.36 0.37 0.38

sum of squares 5.94 5.52 5.48 5.93 6.84

Alluvium, Kh, ft/d 0.97 1.94 3.89 7.88 15.76
ave residual -0.13 -0.06 0.04 0.18 0.35

average absolute 0.33 0.29 0.27 0.3 0.41

standard deviation 0.42 0.39 0.36 0.35 0.37

sum of squares 8.19 5.49 5.48 6.46 11.1

Kirkwood, Kh, ft/d 0.005 0.01 0.02 0.04 0.08
ave residual 0.04 0.04 0.04 0.04 0.04

average absolute 0.27 0.27 0.27 0.27 0.27

standard deviation 0.36 0.36 0.36 0.36 0.36

sum of squares 5.48 5.48 5.48 5.48 5.48

Vincentown, Kh, ft/d 2.67 5.35 10.7 21.4 42.8
ave residual 0.12 0.09 0.04 -0.02 -0.08

average absolute 0.3 0.28 0.27 0.26 0.26

standard deviation 0.37 0.36 0.36 0.36 0.37

sum of squares 6.41 591 5.48 5.48 6.01

fHornerstown, Kh, ft/d 2.67 5.35 10.7 21.4 42.8
ave residual 0.06 0.05 0.04 0.02 0

average absolute 0.27 0.27 0.27 0.27 0.26

standard deviation 0.36 0.36 0.36 0.36 0.36

sum of squares 5.58 5.54 548 542 5.42

Navesink, Kh, ft/d 0.1 0.2 0.4 0.8 1.6
ave residual 0.04 0.04 0.04 0.04 0.04

average absolute 0.27 0.27 0.27 0.27 0.27

standard deviation 0.36 0.36 0.36 0.36 0.36

sum of squares 5.48 5.48 5.48 5.48 5.48

[Nt Caurel-Wenonah, Kh, f/d 2.5 5 10 20 40
ave residual -0.18 -0.08 0.04 0.16 0.26

average absolute 0.3 0.27 0.27 0.31 0.36

standard deviation 0.38 0.36 0.36 0.37 0.39

sum of squares 7.41 5.77 5.48 6.86 9.14

Structural fill, Kh, ft/d 1.62 3.25 6.5 13 26
ave residual 0.01 0.03 0.04 0.05 0.06

average absolute 0.29 0.27 0.27 0.28 0.28

standard deviation 0.38 0.36 0.36 0.36 0.36

sum of squares 5.97 5.5 5.48 5.59 5.71

JRecharge, zone 1, ft/d 1761E-05] 2.641E-05| 3.521E-05] 5.080E-05| 7.042E-05
ave residual 0.05 0.05 0.04 0.03 0.01
average absolute 0.27 0.27 0.27 0.27 0.28)

standard deviation 0.36 0.36 0.36 0.36 0.37

sum of squares 5.43 5.45 5.48 5.56 5.68

Recharge, zone 3, ft/d 0.0001453| 0.0002179| 0.0002907| 0.0004361;{ 0.0005814
ave residual 0.27 0.15 0.04 -0.19 -0.41

average absolute 0.4 0.32 0.27 0.39 0.56

standard deviation 0.45 0.38 0.36 0.48 0.72
sum of squares 11.5 7.02 5.48 11.3 28.91

2251-ESP-GW-002 - Groundwater Model Calc Package
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Table 7

Calibrated Base Model

Summary Sensitivity Statistical Analysis

Recharge, zone 4, ft/d 0.0000693| 0.0001039| 0.0001385| 0.0002078| 0.000277
ave residual 0.14 0.09 0.04 -0.06 -0.16

average absolute 0.27 0.26 0.27 0.31 0.37

standard deviation 0.35 0.34 0.36 0.44 0.57

sum of squares 5.87 5.27 5.48 8.38 14.6

Recharge, zone 5, ft/d 0.0002088| 0.0003132| 0.0004176| 0.0006264; 0.0008352
ave residual 0.06 0.05 0.04 0.02 0.01
average absolute 0.28 0.27 0.27 0.28 0.29]

standard deviation 0.36 0.36 0.36 0.36 0.37

sum of squares 5.6 5.51 5.48 5.58 5.9

Recharge, zone 6, ft/d 0.000913] 0.001369] 0.001826{ 0.002283] 0.002739
ave residual 0.08 0.06 0.04 0 -0.03

average absolute 0.29 0.28 0.27 0.29 0.32

standard deviation 0.38 0.37 0.36 0.38 0.43

sum of squares 6.39 5.76 5.48 6.01 7.94

Hydraulic fill, Kv, ft/d 0.0075 0.015 0.03 0.06 0.12
ave residual 0.01 0.02 0.04 0.06 0.07

average absolute 0.26 0.27 0.27 0.27 0.28

standard deviation 0.36 0.36 0.36 0.36 0.36

sum of squares 5.46 5.44 5.48 5.59 5.72

Alluvium, Ky, ft/d 0.12 0.24 0.48 0.96 1.92
ave residual 0.04 0.04 0.04 0.04 0.04

average absolute 0.27 0.27 0.27 0.27 0.27

standard deviation 0.36 0.36 0.36 0.36 0.36

sum of squares 5.5 5.49 5.48 5.48 5.48

|Kirkwood, Kv, ft/d 0.00075 0.0015 0.003 0.006 0.012
ave residual -0.73 -0.3 0.04 0.28 0.43

average absolute 0.91 0.51 0.27 0.35 0.46
standard deviation 1.11 0.63 0.36 0.39 0.499
sum of squares 73.4 20.2 5.48 9.59 17.9)

Vincentown, Kv, ft/d 0.05 0.1 0.2 0.4 0.8
ave residual -0.01 0.02 0.04 0.05 0.05

average absolute 0.28 0.27 0.27 0.27 0.27

standard deviation 0.37 0.36 0.36 0.36 0.36

sum of squares 5.89 5.58 5.48 5.45 5.44

IHornerstown, Kv, ft/d 0.05 0.1 0.2 0.4 0.8
ave residual 0.03 0.04 0.04 0.04 0.04

average absolute 0.27 0.27 0.27 0.27 0.27

standard deviation 0.36 0.36 0.36 0.36 0.36

sum of squares 5.47 5.48 5.48 5.48 5.48
Navesink, Kv, ft/d 0.0136 0.0272 0.0545 0.109 0.218§
ave residual -0.01 0.02 0.04 0.05 0.06

average absolute 0.27 0.27 0.27 0.27 0.27

standard deviation 0.36 0.36 0.36 0.36 0.36
sum of squares 5.54 5.47 5.48 5.51 5.53}

IMt. Laurel-Wenonah, Kv, fi/d 0.3 0.6 1.2 2.4 4.8
ave residual 0.03 0.04 0.04 0.04 0.04

average absolute 0.27 0.27 0.27 0.27 0.27

standard deviation 0.36 0.36 0.36 0.36 0.36

sum of squares 5.47 5.48 5.48 5.48 5.48

Structural fill, Kv, ft/d 0.16 0.32 0.65 1.3 2.6
ave residual 0.04 0.04 0.04 0.04 0.04

2251-ESP-GW-002 - Groundwater Model Calc Package
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Table 7
Summary Sensitivity Statistical Analysis
Calibrated Base Model

average absolute 0.27 0.27 0.27 0.27 0.27
standard deviation 0.36 0.36 0.36 0.36 0.36
sum of squares 5.47 5.47 5.48 5.49 5.49%
Delaware River, ref head, ft 2.1 -1.1 -0.1 0.9 1.9
ave residual 0.3 0.17 0.04 -0.09 -0.22
average absolute 0.42 0.34 0.27 0.31 0.42
standard deviation 0.48 0.39 0.36 0.4 0.49}
sum of squares 13.4 7.66 5.48 6.95 12.2
IDelaware River, conductance, 1/d 5.66 11.3 56.6 283 566
ave residual 0.01 0.03 0.04 0.04 0.04
average absolute 0.28 0.27 0.27 0.27 0.27
standard deviation 0.37 0.36 0.36 0.36 0.36
sum of squares 5.61 5.49 5.48 5.51 5.51
GHB, Alluvium, ref head, ft -2.5 -1.5 -0.5 0.5 1.5
ave residual 0.09 0.07 0.04 0.01 -0.01
average absolute 0.29 0.28 0.27 0.27 0.29
standard deviation 0.37 0.36 0.36 0.36 0.37
sum of squares 6.12 5.68 5.48 5.53 5.83
GHB, Alluvium, conductance, 1/d 2.51 5.02 251 125.5 251
ave residual 0.03 0.03 0.04 0.05 0.05
average absolute 0.27 0.27 0.27 0.27 0.27
standard deviation 0.36 0.36 0.36 0.36 0.36
sum of squares 5.48 5.48 5.48 55 5.5
GHB, Vincentown, ref head, delta ft -2 -1 0 1 2
average absolute 0.76 0.47 0.27 0.39 0.69
standard deviation 0.38 0.36 0.36 0.38 0.43
sum of squares 28.9 11.7 5.48 10.1 25.6
GHB, Vincentown, conductance, factor x 0.1 x 0.2 X 1 X5 x 10
average absolute 0.28 0.27 0.27 0.27 0.27
standard deviation 0.36 0.36 0.36 0.36 0.36
sum of squares 5.66 5.56 5.48 5.47 5.46
GHB, Hornerstown, ref head, delta ft -2 -1 0 1 2
average absolute 0.4 0.31 0.27 0.29 0.35
standard deviation 0.36 0.36 0.36 0.37 0.38,
sum of squares 8.92 6.46 5.48 5.97 7.94
GHB, Hornerstown, conductance, factor x 0.1 x 0.2 X 1 X5 x 10
average absolute 0.27 0.27 0.27 0.27 0.27
standard deviation 0.36 0.36 0.36 0.36 0.36
sum of squares 5.54 5.51 5.48 5.47 5.47
GHB, Mount Laurel-Wenonah, ref head, delta ft -2 -1 0 1 2
average absolute 0.62 0.39 0.27 0.33 0.56
standard deviation 0.44 0.38 0.36 0.38 0.43
sum of squares 23.2 10.4 5.48 8.35 19.1
GHB, Mount Laurel-Wenonah, conductance, factor x 0.1 x0.2 X 1 X 5 x 10
average absolute 0.27 0.27 0.27 0.27 0.27
standard deviation 0.36 0.36 0.36 0.36 0.36
sum of squares 5.42 5.45 5.48 5.49 5.49]
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Table 8

Summary Dewatering Simulation and Sensitivity Results
Dewatering Rates at Times into Simulation

Flow rates (gpm) after start of dewatering simulation

0.48days | 1.06 days 90 days 90.6 days | 91.3 days | 365 days
Base simulation 6,541 4,613 3,434 5477 4,989 3,566
Sensitivity change to input parameter
Halve VT/HT Kh to 5.35 ft/d 4,449 2,149 1,955 3,062 2,421 2,223
Double VT/HT Kh to 21.4 ft/d 8,524 6,686 5,170 7,257 6,906 5,345
Halve Navesink Kv to 0.0272 ft/d 6,455 4,532 3,300 5,267 4,797 3,375
Double Navesink Kv to 0.109 ft/d 6,617 4,685 3,549 5,631 5,135 3,727
Decrease Kirwood Kv to 0.001 ft/d 6,507 4,569 3,329 5,315 4,845 3,495
Increase Kirkwood Kv to 0.01 ft/d 6,615 4717 3,633 5,710 5,211 3,635
Increase MLW Kh to 15 ft/d 6,592 4,473 3,587 5,692 5,072 3,796
Increase VT/HT Kv to 1.0 fi/d 7,022 5,076 3,744 6,129 5,633 3,883

Abbreviations:

gpm - gallons per minute

VT/HT - Vincentown and Hornerstown Formations
MLW - Mount Laurel-Wenonah aquifer
Kh - horizontal hydraulic conductivity

ft/d - feet per day

Kv - vertical hydraulic conductivity

2251-ESP-GW-002 - Groundwater Model Calc Package




Table 9

Estimated Drawdown at Existing
Structures During Dewatering Activities

Drawdown - feet

Location Alluvium Vincentown
Independent Spent Fuel Storage Installation 11.5 40.8
Fuel Oil Tank 11.0 29.2
Waste Water Treatment Plant 9.5 32.8
Hope Creek Switchyard 9.3 33.0
Learning and Development Center 6.4 17.0
Hope Creek Unit 1 4.6 17.3
Low Level Rad Waste Building 2.8 13.3
Nuclear Operations Support Facility 2.3 10.9
Salem Units 1 and 2 0.9 6.4

Note: Estimated drawdown taken from groundwater model
at or near the center of the structure using the base
calibrated model simulation (see Table 8 for simulated

pumping rates).
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Table 10

Summary Dewatering Simulation and Sensitivity Results
Drawdowns and Heads at Selected Locations

[Base simulation

Drawdown, ft at 365 days HC Cooling Tower fHC Unit 1 Salem 1&2
Alluvium 9.3 3.3 0.9
Vincentown Formation 33 17.7 6.4
Head, ft at 365 days at nuclear island

Vincentown Formation -68.3

Halve VT/HT Kh to 5.35 ft/d

Drawdown, ft at 365 days HC Cooling Tower {HC Unit 1 Salem 182
Alluvium 7.4 2.5 0.6
Vincentown Formation 27.3 14.9) 5.4
Head, ft at 365 days at nuclear island

Vincentovﬁormation -53.9
JDouble VI/HT Kh to 21.4 ftd

Drawdown, ft at 365 days HC Cooling Tower |HC Unit 1 Salem 1&2
Alluvium 9.6 3.4 1
Vincentown Formation 34.2 18.4 6.7
Head, ft at 365 days at nuclear island

Vincentown Formation -70

Decrease Kv of Navesink to 0.0272 ft/d

Drawdown, ft at 365 days HC Cooling Tower |HC Unit 1 Salem 182
Alluvium 9.2 3.1 0.8
Vincentown Formation 32.8 17.1 6
Head, ft at 365 days at nuclear island

Vincentown Formation -70.3

Increase Kv of Navesink to 0.109 ft/d

Drawdown, ft at 365 days HC Cooling Tower JHC Unit 1 Salem 1&2
Alluvium 9.3 3.4 0.9
Vincentown Formation 33.3 18 6.5
Head, ft at 365 days at nuclear island

Vincentown Formation -66.7

Increase Kh of MLW to 15 ft/d

Drawdown, ft at 365 days HC Cooling Tower |HC Unit 1 Salem 1&2
Alluvium 8.7 3 0.8
Vincentown Formation 31.4 16.8 6.2
Head, ft at 365 days at nuclear island

Vincentown Formatign -68.3

Increase Kv of VT/HT to 1.0 ft/d

Drawdown, ft at 365 days HC Cooling Tower JHC Unit 1 Salem 1&2
IAlluvium 8.7 3 0.8|
Vincentown Formation 31.4 16.8! 6.2,
Head, ft at 365 days at nuclear island

Vincentown Formation -66.7

increase Kv of Kirkwood to 0.01 ft/d

Drawdown, ft at 365 days HC Cooling Tower JHC Unit 1 Salem 1&2
JAlluvium 20.7 10.2 2.7
Vincentown Formation 31.2 16.2 5.3
Head, ft at 365 days at nuclear island

Vincentown Formation -67.6

Decrease Kz of Kirkwood to 0.001 ft/d

Drawdown, ft at 365 days HC Cooling Tower JHC Unit 1 Salem 1&2
Alluvium 2.6 0.4 0.1
Vincentown 34.7 19 7.2
Head, ft at 365 days at nuclear island

Vincentown -69.2

Notes: 1) VT/HT = Vincentown and Hornerstown Formations.
2) MLW = Mount Laurel-Wenonah aquifer
3) Kh = horizontal hydraulic conductivity.
4) Kv = vertical hydraulic conductivity

5
6

7) The nuclear island refers to that of the new unit.

2251-ESP-GW-002 - Groundwater Model Calc Package

) The drawdowns are taken at the approximate centers of the listed structures
) The head is taken in the upper Vincentown (model layer 5) mid-point in the deeper excavation
)
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