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2.3 - Water

References: 1) PSEG Power, LLC Letter No. ND-2012-0031 to USNRC, Submittal of
Revision 1 of the Early Site Permit Application for the PSEG Site,
dated May 21, 2012

2) Env-03, Review Section: ESP EIS 2.3 - Water, dated August 29,
2012 (eRAI 6731)

The purpose of this letter is to respond to the request for additional information (RAI)
identified in Reference 2 above. This RAI addresses ESP EIS 2.3 - Water Question
Nos. 2.3-1 through 2.3-13 for the Environmental Report (ER), as submitted in Part 3 of
the PSEG Site Early Site Permit Application, Revision 1.

Enclosure 1 provides our response for RAI No. Env-03, Question Nos. ESP EIS 2.3-1
through ESP EIS 2.3-12 (rHYD-02, rHYD-03, rHYD-06, rHYD-09, rHYD-14a, rHYD-14b,
rHYD-14c, rHYD-14d, rHYD-15, rHYD-21, rHYD-27 and rHYD-28). The response to
RAI No. Env-03, Question No. ESP EIS 2.3-13 (rHYD-29) will be provided by October
12, 2012, as provided for in the issuance of the final RAI. Enclosure 2 includes the
revisions to the ER resulting from our response to RAI No. Env-03, Question No. ESP
EIS 2.3-1 (rHYD-02). Enclosure 3 provides a CD-ROM containing the information
requested in the RAI.

If any additional information is needed, please contact David Robillard, PSEG Nuclear
Development Licensing Engineer, at (856) 339-7914.
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I declare under penalty of perjury that the foregoing is true and correct. Executed on
the 28th day of September, 2012.

Sincerely,

James Mallon
Early Site Permit Manager
Nuclear Development
PSEG Power, LLC

Enclosure 1:

Enclosure 2:

Enclosure 3:

Response to NRC Request for Additional Information, RAI No. Env-03,
Question Nos. ESP EIS 2.3-1 through ESP EIS 2.3-12 (rHYD-02, rHYD-
03, rHYD-06, rHYD-09, rHYD-14a, rHYD-14b, rHYD-14c, rHYD-14d,
rHYD-15, rHYD-21, rHYD-27, and rHYD-28) Review Section: ESP EIS
2.3 - Water
Proposed Revisions, Part 3 - Environmental Report (ER), Subsection
4.2.2.2 - Groundwater
CD-ROM -Information Requested in RAI No. Env-03

cc: USNRC Project Manager, Division of New Reactor Licensing, PSEG Site
(w/enclosures)
USNRC, Environmental Project Manager, Division of New Reactor Licensing
(w/enclosures)
USNRC Region I, Regional Administrator (w/enclosures)
Oak Ridge National Laboratory



PSEG Letter ND-2012-0051, dated September 28, 2012

ENCLOSURE 1

RESPONSE to RAI No. Env-03

QUESTION Nos.
ESP EIS 2.3-1 (rHYD-02)
ESP EIS 2.3-2 (rHYD-03)
ESP EIS 2.3-3 (rHYD-06)
ESP EIS 2.3-4 (rHYD-09)
ESP EIS 2.3-5 (rHYD-14a)
ESP EIS 2.3-6 (rHYD-14b)
ESP EIS 2.3-7 (rHYD-14c)
ESP EIS 2.3-8 (rHYD-14d)
ESP EIS 2.3-9 (rHYD-15)
ESP EIS 2.3-10 (rHYD-21)
ESP EIS 2.3-11 (rHYD-27)
ESP EIS 2.3-12 (rHYD-28)



Response to RAI No. Env-03, Question ESP EIS 2.3-1:

The NRC staff asked PSEG for information regarding Hydrology. The specific request
was:

rHYD-02: Provide information that clarifies the rate at which the MODFLOW
model stabilized in the dewatering simulation.

Supporting Information: Under ESRP 4.2 the identification of hydrologic
alterations expected to result from the project related construction activities
requires adequate data and information.

The rate of model stabilization for the dewatering predictions is needed for
evaluating the model calibration.

ER Section 4.2.2.2.1 contains no information about the rate at which the
MODFL OW model stabilized in the dewatering simulation.

PSEG Response to NRC RAI:

The model simulations of dewatering, including effects on aquifers, are detailed in the
Groundwater Modeling Calculation Package (2251-ESP-GW-002, September 17, 2009).
The results of these simulations are discussed both in the SSAR (Subsection 2.4.12.4),
and, as referenced, in ER Subsection 4.2.1.2.2. In assessing the effects of dewatering,
the model was run in transient mode. As anticipated, higher initial pumping rates are
expected during the initial phases of dewatering, and, as pumping approaches
conditions where storage withdrawal becomes minimal, the expected extent of a steady-
state or near steady-state dewatering zone of influence will be established. For the
most likely scenario, water from storage was estimated as 14.7 percent of total flow at
90 days into dewatering, down to 6.5 percent at one year, and further lowered to 3.5
percent at .two years. That is, near steady-state conditions are established relatively
soon into the dewatering simulation. As stated above, this modeling was preliminary.
Further modeling revision will likely occur during the COLA stage, and the revised
model will be used to develop a dewatering scheme that would minimize potential
adverse effects that might be indicated for construction and post-construction
conditions.

It should also be noted that the rate of model stabilization as identified above is not
related to model calibration. Model calibration was achieved in a steady-state model to
observed water level measurements and compared to historic water level
measurements as well. The modeling acknowledges uncertainty and addresses that
uncertainty through sensitivity analyses for both the model calibration and dewatering
simulations.
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Associated PSEG Site E-SP Application Revisions:

ER Subsection 4.2.2.2.1 will be updated as specified in Enclosure 2 of this document.
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Response to RAI No. Env-03, Question ESP EIS 2.3-2:

The NRC staff asked PSEG for information regarding Hydrology. The specific request
was:

rHYD-03: Provide the digital files corresponding to all map layers used in the
following ER figures:

2.3-1
2.3-2
2.3-6
2.3-29
2.3-30
2.3-31
2.3-32
2.3-39
2.3-40
2.3-41
2.3-42
3.1-2
3.4-2
3.4-3
3.4-4
4.2-1
4.2-2
4.2-3
4.2-4
6.3-1

Supporting Information: Under 10 CFR 51.41, information that may be useful in
aiding the NRC in complying with section 102(2) of NEPA may be requested of
the applicant.

To complete an impact assessment that involves the use of spatial datasets such
as maps and GIS layers, and to prepare figures for the EIS, the staff needs the
digital files that were used to create the ER figures listed.

PSEG Response to NRC RAI:

The requested digital files are provided in Enclosure 3.

Associated PSEG Site ESP Application Revisions:

None.

Enclosure 1 Page 3



Response to RAI No. Env-03, Question ESP EIS 2.3-3:

The NRC staff asked PSEG for information regarding Hydrology. The specific request
was:

rHYD-06: Provide details of (1) how the 152-acre existing floodplain area would
be affected by the placement of fill and (2) what State of New Jersey
requirements regarding the placement of such fill must be met. In particular,
provide the rationale for the ER conclusion that the placement of fill would result
in a minor reduction in available flood storage. Provide a description of the State
of New Jersey requirements that are applicable to the placement of fill in
floodplains.

Supporting Information: ER Section 4.2.1.1.5 states that 152 acres of onsite and
offsite floodplains would be affected by the placement of fill. The ER further
states that the placement of fill would result in a minor reduction in available flood
storage. No additional details are provided in the ER that would support the
finding stated above.

PSEG Response to NRC RAI:

(1) The 152-acre floodplain area referenced encompasses the plant area where fill will
be placed to construct the plant and ancillary facilities. Specific details with respect
to the kind of materials placed within the floodplain and the manner in which they will
be placed will be provided during COLA. However, floodplain areas would cease to
receive and temporarily store water during tidal storm surge- events. Delaware River
water levels along this reach of the river are not significantly affected by riverine
flood flows because of the conveyance capacity that exists in equilibrium with the
tidal conditions. Consequently, this floodplain area is floodplain for tidal storm
surges only, and is not floodplain for riverine floods.

The impacts to 152 acres of floodplain area are considered to represent relatively
minor reduction in available storm surge flood tide storage in the vicinity of the
PSEG Site. First, it must be recognized that the Delaware River flood source
throughout this reach is coastal storm surge and not riverine. Loss of floodplain fill
such as this, while recognized as a concern for ecological reasons, is not an adverse
impact to storm surge flood conditions. This is reflected in the State's regulations
(see No. 2, below), which do not prohibit tidal floodplain fill due to flood hazard
concerns. Second, as is presented in Figure ESP EIS 2.3-3-1, the available 100-
year floodplain area, as mapped by FEMA flood insurance program mapping, within
the 6-mi radius of the PSEG Site is vast: 59,681 acres (93.5 sq mi). By comparison,.
the amount of floodplain area that is impacted by the new plant is 0.26 percent of the
available floodplain area in the vicinity. Therefore, impacts to floodplains are
SMALL.
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(2) The State of New Jersey has regulatory requirements aimed at preservation of
floodplain resources and prevention of increased flood elevations as a result of lost
floodplain storage. New Jersey flood hazard area rules have been recently revised
and rules regarding placement of fill in non-tidal floodplains were made more
consistent across the, State. Relevant rules include: N.J.A.C. 7:7 Coastal Permit
Program Rules; N.J.A.C. 7:7E Coastal Zone Management Rules; and N.J.A.C. 7:13
Flood Hazard Area Control Act Rules. The State recognizes, however, that
floodplain fill in a coastal tidal surge floodplain is entirely different than fill in a
riverine floodplain. While the'state' has recently upgraded rules preventing loss of
riverine floodplain storage and loss of tidal wetlands due to fill, there is no prohibition
of tidal floodplain fill based on flood hazard considerations. Perhaps the most direct
statements regarding the issue of fill in a tidal floodplain are in the NJDEP Draft
Technical Manual, Flood Hazard Area Control Act Rules (Reference RAI ESP EIS
2.3-3-2):

" In order to help protect the residents of New Jersey from the hazards of
increased flooding caused by development, the Flood Hazard Area Control
Act rules include restrictions on how much fill can be placed within a flood
fringe. In non-tidal areas, development is not allowed to cause any net
displacement of flood storage (referred to as zero-percent net fill). (Section
1.3.1)

" Since development along tidal waters cannot cause the flood elevation of the
ocean to rise, a factor of safety is not necessary in tidally-flooded areas.
(Section 2.1)

" The current rules further restrict flood storage losses in several ways. First,
the zero-percent net fill provision in the Central Passaic Basin and Highlands
Preservation Area has been expanded to all non-tidal flood hazard areas
Statewide. (Section 3.1)

The Coastal Zone Management Act Consistency Certification (Reference RAI ESP
EIS 2.3-3-1) discussed the 152-acre fill area and has been approved without
concern for adverse impact of tidal floodplain fill on flood elevations.

References:

RAI ESP EIS 2.3-3-1 PSEG Power, LLC and PSEG Nuclear, LLC (PSEG). 2010.
Coastal Zone Management Act Consistency Determination,
New Nuclear Plant at the PSEG Site, Lower Alloways Creek
Township, NJ May 2010.

RAI ESP EIS 2.3-3-2 New Jersey Department of Environmental Protection
(NJDEP). 2008. Draft Technical Manual, Flood Hazard Area
Control Act Rules.

Associated PSEG Site ESP Application Revisions:

None.
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Response to RAI No. Env-03, Question ESP EIS 2.3-4:

The NRC staff asked PSEG for information regarding Hydrology, as described in
Section 2.3 of the Environmental Report. The specific request was:

rHYD-09: Provide details of how the effects of any frazil ice formation were
accounted for in the calculation of through-screen velocities for the cooling water
intake for the proposed plant.

Supporting Information: Regarding Clean Water Act, Section 316(b)
requirements for the proposed plant's intake, the applicant has stated in the ER
that the through-screen velocities did not consider potential blockage from frazil
ice formation.

PSEG Response to NRC RAI:

The cooling water intake presented in ER Section 3.4 is designed based on cooling
water makeup values presented in the Plant Parameter Envelope (PPE) (SSAR Table
1.3-1., Items 2.4.9, 2.5.9, 2.6.9 and 3.3.9a). The bounding makeup water flow rates and
required intake bay configurations for safety-related (service water) and non-safety
related (circulating water) dictate the overall footprint of the intake structure.

The through-screen velocities are determined to assure they are below 0.5 fps and that
the intake structure footprint is sufficiently large to bound the assessed environmental
impacts from the construction and operation of the intake.

Clean Water Act, Section 316(b) Phase I regulations, specified in 40 CFR 125.84,
require design calculations demonstrating that the through-screen velocity standard (0.5
fps) is met under conditions of both minimum ambient source water surface elevations
and maximum head loss across the traveling water screens. Minimum ambient source
water surface elevation is taken as the mean low tidal water level for estuaries or
oceans. At the PSEG Site, the mean lower low Water elevation is defined at -3.0 ft.
NAVD (SSAR Figure 2.4.2-7).

The traveling water screen calculations demonstrating less than 0.5 fps through screen
velocity for the PSEG Site intake structure are conservatively performed using a water
level in the Delaware River at elevation -6.8 ft. NAVD. This elevation provides
significant margin to the mean low tidal water level.

Frazil ice formation, while having been historically observed in the vicinity of the PSEG
Site, is not a common event. Effects of frazil ice are not considered in the through-
screen velocity calculations. As discussed in SSAR Subsection 2.4.7, safety-related
bays in the intake structure will be designed with protective measures to mitigate
potential effects from frazil ice (e.g. warm water recirculation). These features will limit
the ability of frazil ice to accumulate on the screens and potentially increase flow
velocities during the short periods of time that these conditions exist.
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The traveling water screens protecting the non-safety related circulating water makeup
pumps are designed with a differential level trip setpoint to protect the structural integrity
of the screen. This feature will stop the traveling screen and associated circulating
pump(s) during any transient condition blocking water flow through the screen (e.g.,
frazil ice, grass, etc.). Therefore, any frazil ice conditions potentially raising the through-
screen velocity would be of a very short duration relative to the normal operation of the
screen.

Associated PSEG Site ESP Application Revisions:

None.
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Response to RAI No. Env-03, Question ESP EIS 2.3-5:

The NRC staff asked PSEG for information regarding Hydrology (cooling water
discharge plume) based on information in the ER Subsection 5.2.3.1.2. The specific
request was:

rHYD-14a: Provide the input files and supporting data (such as the river cross
.section and ambient discharge) used for CORMIX simulations in digital form.

Supporting Information: To evaluate the appropriateness of the applicant's
thermal plume analyses and to independently assess the impacts for the EIS, the
staff requires sufficient information and supporting data used in CORMIX
simulations.

ESRP 5.3.2.1 "Obtain information about physical impacts and thermal plumes in

enough detail to determine potential impacts..."

PSEG Response to NRC RAI:

Electronic input and selected output files for the CORMIX analyses, which are described
in the CORMIX Hydrothermal Assessment technical memorandum dated February 12,
2010, are included in Enclosure 3. Note that CORMIX input files are not ascii text files
and can be practically read only by use of the CORMIX program.

The recently completed CORMIX model and associated analyses that supported the
Hope Creek Generating Station (HCGS) extended power uprate project served as a
starting point for CORMIX analyses for the new plant. The analyses are summarized in
the CORMIX Hydrothermal Assessment technical memorandum.

Additional supporting information is provided in Enclosure 3:

" CORMIX river cross section width (Figure 6 from HCGS extended power uprate
study)

" Relative Density (discharge and ambient) and temperature increase (Delta T)
information (utilize approximate 90th percentile data developed for HCGS power
uprate study, Tables 4 and 6)

* Ambient discharge velocities and water levels (June 2008 data plot developed
from Acoustic Doppler Current Profiler (ADCP) measurements at upstream
Reedy Point station)

* Delaware River bathymetry in vicinity of outfall (U.S. Army Engineers District,,
Philadelphia; NOAA)

Associated PSEG Site ESP Application Revisions:

None.
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Response to RAI No. Env-03, Question ESP EIS 2.3-6:

The NRC staff asked PSEG for information regarding Hydrology (cooling water
discharge plume) as described in ER Subsection 5.2.3.1.2. The specific request was:

rHYD-14b: Provide justification for use of the CORMIX model for estimation of
the thermal plume. In particular, explain how using CORMIX for the Delaware
River near the PSE-G site is appropriate and conservative.

Supporting Information: ESRP 5.3.2.1 "Obtain information about physical impacts
and thermal plumes in enough detail to determine potential impacts..."

The CORMIX model uses a simplified representation of the stream cross-section
in plume analysis. The Delaware River near the PSEG site has a complex cross
section due to the presence of the dredged navigation channel. The river is also
expected to be affected by tidal processes and salinity variances and wind-
induced circulation that affect the dynamics of the Delaware Estuary.

PSEG Response to NRC RAI:

The plant cooling water discharge [116 cfs (ER Table 5.2-1)] is very small relative to the
Delaware River tidal flows. The tidal flow at the mouth of the Delaware Bay is estimated
to be 5,190,000 cfs. The maximum tidal flow near RM 52 is estimated to be 800,000 cfs
(ER Reference 2.3-31) with average flows of 400,000 to 472,000 cfs. (see ER
Subsection 2.3.1.1.5). The primary concern is the near-field impact. Any far-field
impact is extremely small and cumulative with the thermal discharges from the Salem
Generating Station (SGS) and Hope Creek Generating Station (HCGS) discharges.
The new plant discharge will be similar to the HCGS discharge, both of which are very
small relative to the SGS once-through cooling water discharge.

CORMIX is widely accepted as applicable for a wide range of conditions compared to
other types of thermal plume models. While CORMIX remains a steady-state model,
many revisions, improvements, and additions of optional capabilities have occurred over
time. The CORMIX user manual states (Reference RAI ESP EIS 2.3-6-2) that
"CORMIX has been successfully applied to the design and monitoring of wastewater
disposal systems in oceans, river, lakes, and estuaries." CORMIX version 5.OGT was
used for the analyses and the discussion below is based on that version.

In general, CORMIX has been widely applied to estuarine plume analyses. CORMIX
has been used for numerous nuclear generating station discharge analyses in tidal
waters. For the PSEG facilities at Artificial Island, the HCGS power uprate project
included CORMIX analysis for the thermal discharge and the SGS NJPDES permit
renewal was based on application of CORMIX for near-field analyses, while also
applying a 3-dimensional hydrodynamic model. This was appropriate given the
significantly larger once-through cooling water discharge from the SGS and resulting
need to understand the plume movement throughout the tidal phase conditions. More
generally, CORMIX has been applied to cooling water and other waste water discharge
analyses on tidal waters. CORMIX was recently applied for the proposed Unit 3 diffuser
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at Calvert Cliffs nuclear power plant on Chesapeake Bay (Reference RAI ESP EIS 2.3-
6-4). Additionally, a CORMIX validation study was completed for the State of Maryland,
including evaluation of application of CORMIX to two different tidal water bodies
(Reference RAI ESP EIS 2.3-6-3).

The more relevant issues, with application of CORMIX version 5.OGT to the PSEG Site

discharge analysis are:

Steady-State Model Applied To A Tidal River

The steady-state assumptions do create a constraint to the application of CORMIX to
tidal water bodies. Specifically, the steady-state algorithms do not allow for analyzing
the re-entrainment, or return flow, of a previously discharged pollutant.

Recognizing this constraint, CORMIX developers obtained research information to
define a numerical criterion for determining when CORMIX algorithms are acceptably
and conservatively reliable, and when the results become unreliable due to the inherent
unsteady conditions in tidal flows. Research completed by Nash (Reference RAI ESP
EIS 2.3-6-1), with Gerhard Jirka as advisor, addressed this issue directly. A numerical
criterion applicable to the length scale model approach was identified. Additionally,
within the constraints of the analyses, CORMIX will adjust the steady-state
concentrations to account for pollutant build-up due to flow reversal during a single tidal
-cycle.

Simplified Ambient Water Body Geometry

CORMIX uses a rectangular ambient water body cross section. The ambient water
body can be assumed to be limited, or semi-infinite if an open ocean coast or large lake
location is applicable. For this application, the ambient water body, while quite wide, is
assumed to be bounded. Given the width and the existence of the navigation channel,
it may have been reasonable to assume an unbounded ambient water body. However,
at this location, the relevant portion of the receiving water body is in fact reasonably
approximated by a rectangular section. The shoal area of the Delaware River, while
sloping gently toward the center of the river, has reasonably uniform depth. As is widely
recognized, no model is perfect; in this case, the model domain, or geometry, need only
reasonably reflect the portion of the actual water body that is relevant to the model,
considering other boundary conditions involved. Since CORMIX applicability is
generally limited to the near-field (e.g., a limited distance from the outfall), the
rectangular cross-section assumption is believed to create no significant constraint or
introduction of significant model error.

The hydrodynamics of the Delaware River in the vicinity of the new plant can be
influenced in a variety of ways related to tides, salinity, wind, and other forcing
mechanisms, as described in detail in the ER, that may produce, for example,
transverse velocities and stratification variations. However, the river in this area is
generally governed by longitudinal currents and mixed conditions. Additionally, the
CORMIX model is applicable to a limited distance from the outfall and an area that is
relatively unaffected by those potential hydrodynamic complexities. While CORMIX
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limitations might constrain its use to reproduce any and all ambient water hydrodynamic
conditions that may exist at this location, the scenarios analyzed address the most
typical ambient water conditions while using relatively conservative effluent assumptions
(e.g., 90th percentile values for a combination of inputs).

Based on the above, CORMIX (version 5.0 and later) is considered to be applicable to
the assessment of the thermal plume at the PSEG Site, within the limitations that the
software incorporates and internal checks that are described in the user information.
With regard to being conservative, like most models, the software intends to provide
predictions that are the most accurate based on the mathematical methods available; it
is the application of the model, including the model conceptualization and the specific
inputs, that determine the degree of conservatism in the model predictions. The
CORMIX analyses for the new plant were based on boundin, values relative to the
plant technology and reasonable yet conservative use of 9 0 th percentile values for
critical month (June) discharge excess temperature and density.

References:

RAI ESP EIS 2.3-6-1

RAI ESP EIS 2.3-6-2

RAI ESP EIS 2.3-6-3

RAI ESP EIS 2.3-6-4

Nash, Jonathon D, January 1995. Buoyant Discharges into
Reversing Ambient Currents, Master of Science Thesis
(abbreviated version), Gerhard H. Jirka advisor, Civil and
Environmental Engineering, DeFrees Hydraulics Laboratory,
Cornell University, Ithaca, NY.

Doneker, Robert L. and Gerhard H. Jirka, December 2007.
CORMIX USER MANUAL, A Hydrodynamic Mixing Zone
Model and Decision Support System for Pollutant
Discharges into Surface Waters. EPA-823-K-07-001. U.S.
Environmental Protection Agency, 1200 Pennsylvania
Avenue, N.W. (4305T), Washington, D.C. 20460.

Schreiner, S.P., T.A. Krebs, D.E. Strebel, A. Brindley, and
C.G. McCall. 1999. Validation of the CORMIX model using
thermal plume data from four Maryland power plants. Report
prepared for the Maryland Department of Natural Resources,
Power Plant Research Program. Report prepared by Versar,
Inc., Columbia, MD. PPRP-114.

Alion Science and Technology and Blue Hill Hydraulics
Incorporated, May 2007. CORMIX THERMAL MIXING
ZONE ANALYSIS AND DILUTION STUDY, Chesapeake
Bay at Calvert Cliffs Nuclear Power Plant, Maryland.

Associated PSEG Site ESP Application Revisions:

None.
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Response to RAI No. Env-03, Question ESP EIS 2.3-7:

The NRC staff asked PSEG for information regarding Hydrology (cooling water
discharge plume) described in ER Section 5.2.3.1.2. The specific request was:

rHYD-14c: Provide a description of how the effects of climate change were
addressed in thermal plume analyses

Supporting Information: Under 10 CFR 51.41, information that may be useful in
aiding the NRC in complying with section 102(2) of NEPA may be requested of
the applicant.

Climate change can result in warmer air temperatures, alterations in Delaware
River discharge, and sea-level rise. Provide a description of how these and other
climate change-related effects were addressed in thermal plume analyses.
National Oceanographic and Atmospheric Administration (NOAA) National
Climatic DataCenter meteorological data for the nearest National Weather
Service (NWS) station (from ESRP 2.7)

PSEG Response to NRC RAI:

There were no specific analyses performed to address the effects of climate change
and sea level rise on the thermal plume. Within the CORMIX model analysis, the input
parameters that would practically change due to consideration of sea level rise would be
a small increase in the depth of ambient flow and the submergence depth of the outfall.
As discussed below, salinity in the Delaware River would be expected to migrate further
upstream as a result of sea level rise; however, because CORMIX uses relative density
and the relative density considering ambient flow and plant discharge would not change,
there would be no need to directly consider absolute salinity changes in the ambient
river that may result from sea level rise.

The CORMIX scenarios analyzed included assumption of 9 0 th percentile values for both
temperature difference, or "delta T", and for density difference between the new plant
cooling water discharge and ambient waters for the critical month (June), based on prior
analyses for the Hope Creek Generating Station cooling water discharge, which is
similar to the new plant discharge. These conservative assumptions are not worst case,
but characterize a combination of conditions which are not expected to be exceeded
often. Additionally, the discharge from the new plant [116 cfs (ER Table 5.2-1)] is quite
small relative to the Delaware River tidal flows. The maximum tidal flow near RM 52 is
estimated to be 800,000 cfs (ER Reference 2.3-31) with average flows of 400,000 to
472,000 cfs. (see ER Subsection 2.3.1.1.5). The area of significant affect is also very
small.

Predictions based on global warming indicate an increase in precipitation over
northeastern North America, although the variability of precipitation, and drought
frequency, may increase! (Reference RAI ESP EIS 2.3-7-1). The U.S. EPA and the
Delaware River Basin Commission (Reference RAI ESP EIS 2.3-7-3) indicate that
because the upper portion of the tidal Delaware River is a drinking water supply source,
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it can be expected that significant efforts, such as construction of much larger reservoir
storage capacity, will be made to manage freshwater flow to maintain a minimum flow
that will reduce upstream movement of the salt line that is expected due to sea level
rise. Generally higher precipitation and river basin runoff contribute to offsetting the
salinity effect of sea level rise.

An increase in salinity at any point along the Delaware River due to sea level rise could
be reasonably expected. One modeling study that addressed the effect of sea level rise
on the Delaware River is the study conducted by the U.S. Army Corps of Engineers for
the navigation channel deepening project (Reference RAI ESP EIS 2.3-7-2). In that
study, a 1.0-foot sea level rise scenario was modeled to assess the effects on the
Delaware River. The authors of the study summarized the findings of the model
analyses, pointing out that the salinities increased by 0.2 - 0.4 parts per thousand (ppt)
at River Mile (RM) 69 (Delaware Memorial Bridge), 17 miles upstream from the plant.
Similar salinity impacts would be expected to have been predicted near the plant. It is
noted that the model Used for that study did predict some different impact in the wider
Delaware Bay downstream of the plant. The wide bay at that location, existence of the
deeper navigation channel, and various tidal forcing mechanisms produce transverse
circulation patterns and a tendency for freshwater/lower salinity flows to stay along the
New Jersey shoreline in the Delaware Bay.

Small variations in hydrodynamic characteristics of the Delaware River near the plant
might be anticipated due to the slight increase in depth; these variations are not
expected to be significant in magnitude relative to the thermal plume analyses
completed. Those analyses assumed 90th percentile values for two of the more
important model parameters. Given the near-field emphasis on assessment of impacts
by the cooling water discharge, there is no anticipated significant impact of a sea level
rise scenario on the impacts of the plant cooling water discharge.

References:

RAI ESP EIS 2.3-7-1

RAI ESP EIS 2.3-7-2

Intergovernmental Panel on Climate Change, 2007. Climate
Change 2007: The Physical Science Basis. Contribution of
Working Group I to the Fourth Assessment, Report of the
Intergovernmental Panel on Climate Change [Solomon, S.,
D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M.
Tignor and H.L. Miller (eds.)]. Cambridge University Press,
Cambridge, United Kingdom and New York, NY, USA, 996
pp-

Kim, Keu W. and Billy H. Johnson, September 1998.
Assessment of Channel Deepening in the Delaware River
and Bay, A Three-Dimensional Numerical Model Study,
Technical Report CHIL-98-29. U.S. Army Corps of Engineers,
Waterways Experiment Station, 3909 Halls Ferry Road,
Vicksburg, MS.
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RAI ESP EIS 2.3-7-3 U.S. Environmental Protection Agency and Delaware River
Basin Commission, May, 1986 (1999 Internet Version),
Greenhouse Effect, Sea Level Rise, and Salinity in the
Delaware Estuary, EPA-230-05-86-010, Editors C.H.J. Hull,
DRBC, and James G. Titus, EPA.

Associated PSEG Site ESP Application Revisions:

None.
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Response to RAI No. Env-03, Question ESP EIS 2.3-8:

The NRC staff asked PSEG for information regarding thermal impact modeling in ER
Section 5.3. The specific request was:

rHYD-14d.- Provide a description of how the Chesapeake and Delaware Canal
affects the dynamics of the Delaware River near the PSEG site and the Delaware
Estuary, and describe how these effects influence thermal plume analyses.

Supporting Information: ESRP 5.3.2. 1 "Obtain information about physical impacts
and thermal plumes in enough detail to determine potential impacts..."

PSEG Response to NRC RAI:

The effects of the Chesapeake and Delaware (C&D) Canal on the dynamics of the
Delaware River near the PSEG Site are briefly discussed in ER Subsection 2.3.1.1.5.
The effects on river dynamics are not simple and considerable field and modeling
investigations have been completed over the years to better understand these effects.
These studies have centered on concerns over the salinity in the Delaware River
upstream of the Canal and the protection of the upper portion of the Delaware River
estuary as a drinking water source for Philadelphia.

The Canal connects the tidal Delaware River with the Chesapeake Bay. A difference in
tidal phase in these two water bodies causes complex temporal flow patterns in the
Canal, with flow direction being controlled by the water levels at the two ends and
reversing accordingly. In addition to the tidal phase difference, the two estuaries are
affected differently by other tidal forcing mechanisms, such as winds, which also
contribute to varying tidal levels that interact with the Canal hydrodynamics. Most
studies have determined that the net flow is into the Delaware River from Chesapeake
Bay, although the net flow and salt transport does vary over time with subtidal forcings
as well as tidal conditions (Reference RAI ESP EIS 2.3-8-1). Differences in salinity
between Chesapeake Bay at the western end of the Canal and the Delaware River
result in small salinity impacts as well as a small water flow impact.

The biggest effect of the Canal on the Delaware River dynamics as it relates to thermal
plume analysis, however-, is the damping affect the Canal has on the Delaware River
tidal amplitude in the vicinity of the Canal. This damping is illustrated in ER Figure 2.3-
7, which graphically illustrates the decrease in tidal amplitude in the vicinity of the
Canal. Outside of that reach, the Delaware River tidal amplitude continuously increases
from the mouth to the upstream end at Trenton as a result of the funnel shaped estuary
and the resulting concentration of tidal energy in the form of higher tides. ER Figure
2.3-7 suggests the effect of the Canal is to decrease the tidal range near the plant by
approximately 0.3 - 0.4 m (approximately 1.0 - 1.3 ft) (equivalent to a reduction in the
range of 15 to 20 percent). The tidal range is related to other tidal flow characteristics
and thermal plume evolution. The smaller tidal range produces a smaller tidal prism
volume and, therefore, lower tidal flows and velocities.
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It is noted that, in addition to the effect of the Canal, the Delaware navigation channel
has altered the dynamics of the Delaware River. This is also discussed in ER
Subsections 2.3.1.1.5.1.1 and 2.3.1.1.5.1.2. The navigation channel provides an
increase in hydraulic conveyance at the deeper navigation channel, providing a conduit
for preferential movement of salinity along the navigation channel as compared to the
shallower near-shore areas in wider portions of the River. Additionally, the. channel
causes the tidal range along the river all the way to Trenton to be increased above the
historic, natural tidal range.

To quantify the hydrodynamic effects of the Canal ' on the Delaware River, one available
reference is a relatively recent modeling study completed by the U.S. Army Corps of
Engineers for the navigation channel deepening project (Reference RAI ESP EIS 2.3-8-
2). The study analyzed -a modeling scenario with no flow through the C&D Canal and
compared the results with analyses that assume there is flow through the Canal. The
analysis was for a period of observed boundary condition flows during June through
November 1965 when the net flow was from the Delaware River to Chesapeake Bay.
The study reported.that observed differences included a reduction in salinity by as much
as 4.0 ppt near Reedy Point, resulting from the elimination of flow from the Delaware
River to Chesapeake Bay (increase in freshwater discharge through the Delaware River
downstream of the Canal). An additional effect noted is that the small increase in flow
resulting from closing the Canal results in an increase in near surface downstream
velocities, with the increases in the wider Delaware Bay reach being larger along the
New Jersey side (i.e., the net discharge through the Canal from the Delaware River to
Chesapeake Bay during that 1965 period would have caused. a decrease in near
surface velocities in the Delaware River). Given the large expanse of the Delaware
River and distance from the Canal, any effects of the Canal on the river's transverse
hydrodynamic characteristics in the near-shore vicinity of the new plant where the
thermal discharge is expected to be distinguishable are considered to be small and of
little consequence to the new plant's thermal plume.

In summary, the relevance of the Canal on the River dynamics near the PSEG Site is
mostly related to the tidal amplitude, resulting tidal characteristics including velocity,
which affect re-entrainmerit of the thermal plume during reversing tidal Currents. With
regard to the near-field impacts that are of most potential significance with regard to the
new plant, the Canal has little impact. The CORMIX model was developed using tidal
characteristics measured near the PSEG site and representative impacts of the Canal
are inherent in those measured parameters. The CORMIX modeling demonstrates that
the new plant thermal discharge affects a small area along the Artificial Island shore
where C&D Canal hydrodynamic effects are also small and not of significant
consequence (e.g., shift in ambient water salinity has no significant effect on the plume)
to the new plant discharge plume.
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References:

RAI ESP EIS 2.3-8-1

RAI ESP EIS 2.3-8-2

Hsieh, Bernard H., Billy H. Johnson, and David R. Richards,
May 1993. A Three-Dimensional Numerical Model Study of
the Chesapeake and Delaware Canal and Adjacent Bays,
Technical Report HL-93-4. Prepared for U.S. Army Engineer
District Philadelphia, U.S. Army Corps of Engineers,
Waterways Experiment Station, 3909 Halls Ferry Road,
Vicksburg, MS.

Kim, Keu W. and Billy H. Johnson, September 1998.
Assessment of Channel Deepening in the Delaware River
and Bay, A Three-Dimensional Numerical Model Study,
Technical Report CHL-98-29. U.S. Army Corps of Engineers,
Waterways Experiment Station, 3909 Halls Ferry Road,
Vicksburg, MS.

Associated PSEG Site ESP Application Revisions:

None.
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Response to RAI No. Env-03, Question ESP EIS 2.3-9:

The NRC staff asked PSEG for information regarding Hydrology. The specific request
was:

rHYD-15: Provide a description of the chemical treatment that would be used in
the cooling water system for biological control and to prevent impacts to surface
water quality. Provide a list of the chemicals that would be processed through
each system (e.g., corrosion inhibitors, antifouling agents) and total amounts
used per year, frequency of use, and concentrations of these chemicals or their
products in each waste stream. Identify activities of other agencies and projects
that could contribute to a cumulative impact on the water-related impacts of the
proposed waste discharge systems.

Supporting Information: ESRP 3.3.2 - identification, quantities, and points of
addition of chemicals and additives to be used by each system (from the ER)

ER Section 5.2.3.1.1 contains no detail on the chemical treatment that would be
used in the cooling water system.

PSEG Response to NRC RAI:

Description of chemicall treatment for biological control and to prevent impacts to
surface water quality

The CWS and SWS cooling water systems will be treated with sodium hypochlorite
solution (an oxidizing biocide) to control biofouling that can affect the efficiency of
cooling water components. A biodispersant surfactant may also be added if necessary
as an adjunct to sodium hypochlorite to aid in penetration of any biofilms and to
enhance biocide performance. Local chemical feed skids will be utilized to inject
sodium hypochlorite into the recirculating cooling waters. The CWS system will be
chlorinated in conformance with expected New Jersey Pollution Discharge Elimination
System (NJPDES) limitations, typically no more than two hours per day. Residual
chlorine levels will be 0.5 mg/I as Cl2 in accordance with typical practices for intermittent
chlorination. A 0.5 mg/I chlorine demand of the makeup water will require a dose of 1.0
mg/I. The SWS system will be treated continuously at a residual chlorine level of 0.2
mg/I as C12 . A dose of 0.7 mg/I will be required for the SWS system based on an
assumed 0.5 mg/I chlorine demand.

Blowdown from the CWS and SWS may be dechlorinated prior to discharge to surface
waters, if required by NJPDES permit limitations. Sodium bisulfite solution will be
injected into the blowdown streams to react with residual chlorine and convert it to
chloride. An excess of sodium bisulfite will be used to ensure complete dechlorination.
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List of chemicals for each system, total amounts used per year, frequency of use

Treatment chemicals will be added to the CWS and SWS systems using a local chemical
feed skid at the CWS cooling tower to inject chemicals into recirculating cooling water and
using the turbine island chemical feed system to inject chemicals into SWS cooling tower
makeup.

It is anticipated that chemical treatment of the cooling towers will use the following
chemicals:

" Sulfuric acid for alkalinity control and pH adjustment
" Sodium hypochlorite as an oxidizing biocide
" Organic phosphonate (such as 1-Hydroxy Ethylidene-1,1-Diphosphonic Acid -HEDP)

as a scale inhibitor
• Copolymer or terpolyrner (such as AA/AMPS) as a dispersant and to inhibit phosphate

precipitation
* Sodium bisulfite for dechlorination of cooling tower blowdown

The following table lists the anticipated chemicals that will be added to each system, the
frequency of use, and the estimated total amounts used per year.

Chemical added

CWS chemicals (for 1.5 cycles of conc):
Sulfuric Acid
Sodium hypochlorite
Sodium bisulfite

SWS chemicals (for 2.0 cycles of conc):
Sulfuric Acid
Scale inhibitor (e.g. HEDP)
Dispersant (e.g. AA/AMPS)
Sodium hypochlorite (oxidizing biocide)
Sodium bisulfite

Concentration

66 deg Be
12 % (trade)
40%

66 deg Be
20% active
40% active
12 % (trade)
40%

Frequency
of Use

continuous
2 hr per day
3 hr per day

continuous
continuous
continuous
continuous
continuous

Estimated
Annual

Consumption

28,000 gal
18,000 gal

9200 gal

9800 gal
7800 gal

13000 gal
3500 gal

660 gal

Concentration in waste stream

Cooling water treatment with these chemicals will contribute sulfate from sulfuric acid
addition, total phosphorous from HEDP addition, and ortho-phosphate from partial
reversion of HEDP; and will contribute residual chlorine prior to dechlorination. It is
assumed that HEDP reversion is 25%. Based on the expected chemical dosages, the
following estimated amounts of products would be added to each waste stream:
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Combined
CWS SWS Discharge

Sulfate 1.8 mg/I 27 mg/I 2.3 mg/I

HEDP: Total Phosphorous as P -- 0.9 mg/I 0.02 mg/I
HEDP: ortho-phosphate as P04 -- 0.7 mg/I 0.02 mg/I

TRC (before dechlorination) - max 0.5 mg/I 0.2 mg/I 0.5 mg/I
- average 0.04 mg/I 0.2 mg/I 0.04 mg/I

TRC (after dechlorination) 0.00 mg/I 0.00 mg/I 0.00 mg/I

Identify activities of other agencies and projects that could contribute to a
cumulative impact

Other activities in the vicinity of the new plant that could contribute to potential
cumulative impacts are the adjacent Hope Creek Generating Station (HCGS) and
Salem Generating Station (SGS) discharges. No other discharges are located in the
vicinity of Artificial Island that might contribute to a cumulative impact. Other potential
outfalls are associated with Delaware City (Delaware) and Salem City (New Jersey), but
these areas are more than six miles from the site (Figure 2.3-1). In consideration of
their distance from the PSEG Site and the size of the Delaware River, these water
discharges are not considered to have a potential cumulative effect on water related
impacts.

With respect to PSEG's existing operating plants, SGS has a once-through cooling
'water system and, consequently, flows are much larger but do not require chemical
treatment. HCGS is similar to the new plant with respect to cooling water discharge rate
and chemical treatment. The HCGS discharge is located approximately 4,000 ft south
of the new plant discharge, Extensive mixing of the discharges from the new plant and
HCGS with the ambient Delaware River will occur prior to convergence of the two
discharge plumes. Areduction in plume centerline excess temperature from an initial
value of 9.620C to 0.8°C is equivalent to a dilution of approximately 12.0 (the CORMIX
model conservatively assumed no heat loss to atmosphere). ER Table 5.2-3 indicates
that this excess temperature, and therefore dilution, is achieved within approximately
700 ft along the plume trajectory for all scenarios analyzed. Both plumes are
encompassed within the SGS thermal plume.

Concentrations in the discharges are low and the dilution is large, resulting in no
significant cumulative impact from these discharges. Additionally, because no other
discharges that might contribute to a cumulative impact are known to exist or to be
planned within several miles of the PSEG Site, the total cumulative impact potential is
limited to the PSEG discharges and the cumulative impact is SMALL.

Associated PSEG Site ESP Application Revisions:

None.

Enclosure 1 Page 21.



Response to RAI No. Env-03, Question ESP EIS 2.3-10:

The NRC staff asked PSEG for information regarding Hydrology. The specific request
was:

rHYD-021: Provide post-construction grading plans and the planned placement of
engineered fill, and describe the impact this would have on infiltration and surface
runoff characteristics, groundwater gradients, and flow paths.

Supporting Information: ESRP 4.2.1 - obtain data and information on the
identification and description of project related construction activities expected to
result in hydrologic alterations at the site.

ESRP 5.2.1 - obtain data and information on the identification and description of
project related operating activities expected to result in hydrologic alterations at
the site

ER Section 5.2.3.2. does not address the impacts of potential groundwater
mounding after construction. See NRC PSEG Safety Review RAI 60.

PSEG Response to NRC RAI:

PSEG has developed estimates of post-construction groundwater levels that show
mounding in the new plant area. These estimates, however, were developed from a
simulation based on high infiltration rates within the power block and use of permanent
soil retention barriers. These parameters may result in an overly conservative estimate
of the amount of groundwater mounding after construction.

Assumed high infiltration rates for conservative groundwater mounding analysis would
be associated with lower surface runoff rates. However, for the ESPA, preliminary
stormwater management planning assumed high runoff rates (nearly complete
imperviousness) to plan for conservatively large stormwater retention areas.

The effects of potential groundwater mounding will be addressed in the COLA after
selection of a reactor technology and development of detailed site excavation and
construction plans.

Associated PSEG Site ESP Application Revisions:

None.
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Response to RAI No. Env-03, Question ESP EIS 2.3-11:

The NRC Staff asked PSEG for information about tritium deposition from aerial releases
near the containment dome at SGS Unit 1, which was not provided in ER Section
5.2.3.2. The specific request was:

rHYD-27: Provide characterization, with supporting data and rationale, to discuss
tritium deposition from aerial releases near the containment dome of SGS Unit I
and the potential for a similar issue at the proposed plant. If this potential exists,
please discuss cumulative impacts to water resources and users from aerial
deposition of releases from both the existing and proposed plants.

Supporting Information: ER Section 5.2.3.2 contains no information about tritium
deposition from aerial releases near the containment dome at SGS Unit1.

At SGS Units 1 and 2, fuel pool water evaporates and is vented to the
atmosphere. Total liquid and vapor release has been 1000-2100 Cilyr (tritium).
Samples are taken of the air venting resulting in approximately 300 Ci/yr (tritium)
release. PSEG first discovered this in a storm drain at SGS Unit 2 that collected
the condensate containing the tritium.

In 2010, PSEG agreed with the State of New Jersey to install 10 monitoring
wells, and in 2011 found 3000-20000 pCiiL outside the tritium plume. The wells
were installed in a complete areal coverage. A buried piping evaluation program
was also implemented to check for leaks, but no patterns of high concentration
were found and no change in areal distribution of high values was found.

During the Environmental Site Audit, PSEG committed to placing the remedial
investigation work plan addendum and the original work plan in the electronic
reading room. Sampling on the roof of SGS Unit I found 60, 000 pCi/L; however,
furthest from the containment dome only lOOs to l000s pCi/L were measured.
PSEG plans to collect additional samples closer to the dome, and to examine the
wind rose to see if there is a pattern to the release. For the proposed plant, all
pipes would be double-walled or in an accessible chase. PSEG would monitor
for tritium and respond according to requirement at the time.

PSEG Response to NRC RAI:

The occurrence of liquid phase mediated tritium deposition (i.e. washout or recapture) at
nuclear generating stations is well established and understood by both the nuclear
electric generation industry and regulators and is the subject of a Regulatory
Information Summary [RIS 2008-03, ML072120368]. This recapture of tritium during
precipitation events occurs when tritiated water vapor from routine permitted gaseous
releases from the plant is physically removed by contact with rainfall. The concentration
of tritium in this rainfall is a function of the amount of rainfall, duration of rainfall, rate of
tritiated gaseous emissions during the precipitation event, "washout" efficiency, rate of
tritium "flux", and, area of tritium emissions contacted by precipitation.
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Sources of Gaseous Tritium Emissions at Salem Generatinq Station

The primary source of gaseous tritium emissions at Salem Generating Station (SGS)
Units 1 and 2 are the plant vents located at the top of the containment buildings. These
SGS ventilation exhaust systems service the containment buildings, auxiliary buildings,
fuel handling areas, truck bays, waste gas decay tanks, and condenser air removal
system

Sources of Gaseous Tritium Emissions at Hope Creek Generating Station

The primary source of gaseous tritium emissions at Hope Creek Generating Station
(HCGS) are the north and south plant vents and the filtration, recirculation and
ventilation system (FRVS) vent at the top of the containment building. These ventilation
exhaust systems service the gaseous radwaste treatment system, auxiliary building
radwaste area ventilation, condensate demineralizer room, feedwater heater room area,
turbine building exhaust, turbine building oil storage room exhaust, gland seal exhaust,
and reactor building.

Precipitation Recapture Studies at Salem Generating Station

Precipitation recapture studies have been conducted by PSEG in the vicinity of these
gaseous emissions sources at both SGS and HCGS. These studies focused on
evaluating the degree to which tritium is recaptured during rainfall events and helping to
understand to what extent this tritiated rainfall may impact water resources.

SGS has two generating units (Unit 1 and 2) that are pressurized water reactors. Each
unit has a plant vent located on the top of the containment building. There are also
additional permitted release points on the Turbine and Auxiliary Buildings for secondary
effluents. An oval-shaped cofferdam surrounds the safety structures of both Unit 1 and
2 and was installed during the plant's construction to facilitate excavation. In 2003,
SGS Unit 1 experienced a leak from the spent fuel pool, which resulted in tritiated water
entering the groundwater in the vicinity of SGS Unit 1., Active groundwater plume
remediation is on-going with a total- of over 26 million gallons pumped and removal of
greater than four curies of tritium. In addition, a blocked plant vent condensate drain
line identified in 2010 at Unit 2, released tritiated water onto the roof of the auxiliary
building. This blockage resulted in tritiated water flowing into the site storm drainage
system prior to the repair of the drain line. In 2011, a secondary system leak on the roof
of the SGS Auxiliary Building was identified, and tritium was detected in a stormwater
Catch Basin (CB) located adjacent to the SGS Auxiliary Building. The roof drains in the
vicinity of the secondary water leak flow to the storm drains. The affected CB was
isolated and the water removed for disposal. After repairs to the secondary system,
tritium concentrations in the CB remained greater than the Station Lower Level of
Detection (LLD) for tritium. After additional analysis it was determined that there was a
precipitation recapture source term in the near-field region in and around the SGS
cofferdam.
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As follow-up actions associated with the blocked auxiliary building drain line in 2010,
and to better understand tritium recapture during precipitation events, various
precipitation samples were collected from roof areas. Tritium was detected in the
rainwater collected ranging from approximately 4,000 to 80,000 picocuries per liter
(pCi/L).

Additional rain gauge data collected in 2011 and 2012 at three SGS sample locations
detected tritium at concentrations ranging from 750 to 2,820 pCi/L. These sample
locations were some distance (487 to 722 feet) from the center-point of the SGS
containment buildings, with two located east of the Unit 1 and 2 Fuel Handling Buildings
and one near the SGS Circulating Water Screen House. Since these samples were
collected at a distance from the source of the tritiated water vapor, the lower
concentrations are consistent with the understanding of tritium recapture.

Precipitation Recapture Studies at Hope Creek Generating Station

Hope Creek Generating Station (HCGS) is a single unit boiling water reactor located
north of SGS and is situated approximately 2700 feet south of the proposed centerline
of the new reactor power block. HCGS releases gaseous effluents from plant vents
located on top of the Radwaste Building. Initial precipitation recapture studies were
initiated at HCGS in 2009. Buckets containing demineralized water were placed at
various locations near plant vents on the turbine building roof to collect rainfall, which
were analyzed for tritium. The tritium concentrations in these samples ranged from
3,000 to 80,000 pCi/L, consistent with the results obtained at SGS.

Additional rain gauge tritium data was collected at several locations at HCGS in 2011
and 2012. These samplers were located near the Nuclear Operations Support Facility,
Low Level Radwaste, Main Fuel Oil Storage Tank, and Security Firing Range. Tritium
concentrations from these samples ranged from 181 to 2,240 pCi/L. Once again these
samples were located some distance (approximately 528 feet to 1,830 feet) from the
HCGS source of the tritiated water vapor and the concentrations are consistent with the
understanding of tritium recapture decreasing with distance from a gaseous tritium
source.

Cumulative Impact to Water Resources

The water resources at the site potentially impacted by tritiated water resulting from
precipitation recapture are surface waters (i.e., the Delaware River and associated
nearby tributaries) and shallow groundwater. The Delaware River and 'the shallow
groundwater are not potable in the vicinity of the PSEG Site.

Precipitation with varying concentrations of tritium enters the stormwater system and
roof drains during events with sufficient rainfall. This tritiated water mixes with non-
tritiated stormwater, and then discharges to the Delaware River. Since tritium
concentrations in rainwater decrease with the distance from the source of the tritiated
water vapor, the tritium concentration in the stormwater from a precipitation event that
created surface runoff is minimal considering the total surface draining to the
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stormwater system and ultimately discharging to the tidal Delaware River. Given the
typical volumetric flows of stormwater outflow at the PSEG site and its associated
comingling of the measured concentrations of tritium recapture, combined with the
typical tidally influenced flow rates of 400,000 to 472,000 cfs in the Delaware River in
the vicinity of the PSEG Site, the tritium concentrations in the Delaware River remain at
ambient concentrations and are not detectable.

Shallow groundwater may potentially be affected by tritiated water resulting from
precipitation recapture. During a typical rainfall event, tritium permeating the ground
surface equilibrates with water and water vapor in the vadose zone. Under normal
rainfall events this is a slow process and is not expected to impact tritium concentrations
in shallow groundwater at the site. However, during unusually severe precipitation
conditions, rainwater with elevated tritium concentrations can be flushed from the
vadose zone, flowing into the shallow groundwater at detectable levels that could be
monitored by the site radiological groundwater protection program (RGPP). Consistent
with observations and the affect of tritium in shallow groundwater at SGS and HCGS, it
is expected that operations at the proposed new power plant will have no consequence
to public receptors since the shallow and Vincentown groundwater, or the Delaware
River are not used as potable resources in the vicinity of the site.

Inte-grated Tritium Management Program: Site-Wide Tritium Recapture Samplinq Work
Plan

Although tritium recapture studies have been conducted in prior years, a more
comprehensive study is being developed by PSEG under a Remedial Investigation
Work Plan (RIWP) Addendum. The RIWP Addendum will be implemented upon
approval by the New Jersey Department of Environmental Protection (NJDEP) and New
Jersey's Bureau of Nuclear Engineering (BNE) and is focused on understanding
cofferdam and near-field areas at SGS. The study will be applicable site-wide and
sampling locations include both SGS and HCGS.

Potential for Tritium Precipitation Recapture at Proposed Plant

It is expected that there will be permitted gaseous emissions containing tritium from the
proposed plant as part of normal plant operations. The sources of these tritium
emissions, the annual estimated total curies released and emission rate are not able to
be estimated until a final reactor technology is selected for the PSEG Site. However, it
is expected that advances in plant design and incorporation of lessons learned from the
nuclear industry relative to tritium releases, will continue to minimize the magnitude of
such releases. Therefore, it is expected that operation of the new plant at the PSEG
site will not have a significant cumulative impact relative to its overall permitted releases
of tritium.

Associated PSEG Site ESP Application Revisions:

None.
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Response to RAI No. Env-03, Question ESP EIS 2.3-12:

The NRC Staff asked PSEG to provide a description of the hydraulic changes that
would occur if Site 15G is again used by the Corps for dredge spoils deposition,
indicating that this information was not included in Subsections 5.2.2 and 5.2.3 of the
Environmental Report. The specific request was:

rHYD-28: Provide a description of the hydraulic changes that would occur if Site
15G is again used by the Corps for dredge spoils deposition.

Supporting Information:

ER Sections 5.2.2 and 5.2.3 contain no description of the hydraulic changes that
would occur if Site 15G is again used by the Corps for dredge spoils deposition.
This issue needs to be addressed in the EIS.

"piezometric contour maps and hydraulic gradients (historical, if available, and,
current) (from the ER and the general literature)".

PSEG Response to NRC RAI:

Several studies were prepared to assess the geology, hydrogeology, and ecological
resources of Site 15G. Most notably, the 1994 United States Army Corps of Engineers
(USACE) Environmental Assessment for Site 15G Dredged Material Disposal Area
(Reference RAI ESP EIS 2.3-12-1) directly addresses the issue of potential impacts to
the site due to disposal of dredge material. As described in this report, a Supplemental
Environmental Impact Statement (SEIS) (Reference RAI ESP 2.3-12-2) was' prepared to
assess the impacts of modifications to the Delaware River channel and to select sites
for disposal of dredged material through a comprehensive screening process using
environmental criteria. The SEIS referenced in the USACE report found that no
significant adverse impacts would occur to site geology or water quality in the vicinity of
site 15G (Reference RAI ESP 2.3-12-2).

Site 15G is less than one mile from the Delaware River, and is-bordered to the
northeast by Oldmans Creek, and to the east by a broad expanse of wetlands
associated with Oldmans Creek. These regional hydrologic, features represent
significant controls on the elevation and direction of regional groundwater flow in the
surrounding area. Groundwater flow direction, as measured in 2001 from three
monitoring wells installed by Resources Control Corporation (RCC) for a site evaluation
was shown to be to the east/southeast, toward Oldmans Creek and the adjacent
wetlands (refer to Figure ESP EIS 2.3-12-1). Wetlands most commonly are ground
water discharge areas (Reference RAI ESP EIS 2.3-12-4), and act as a sink for local
flow. The hydraulic gradient measured previously by RCC was very shallow, on the
order of 0.06%, indicating that Site 15G was not exhibiting steep hydraulic gradients, or
localized groundwater mounding (Reference RAI ESP EIS. 2.3-12-3). The observed
historical groundwater elevations, gradient, and flow direction are reasonable and
expected given the geologic composition of the site and proximity to Oldmans Creek
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-and surrounding wetlands. Ground water elevations measured during a supplemental
investigation conducted by AKRF in late 2011 and early 2012 (Reference RAI ESP EIS
2.3-12-5), in four piezorneters on Site 15G, confirmed that the ground water flow
direction is easterly, toward Oldmans Creek and associated wetlands, and has not
changed since the RCC evaluation in 2001. Based on this, and the fact that Site 15G
was historically utilized for deposition of dredged material, these data do not indicate an
apparent adverse impact, or exceptional hydraulic condition resulting from that previous
use. If Site 15G is again used by the USACE for dredge spoils deposition, significant
hydraulic changes are not expected to occur, since the unconfined groundwater flow'at
the site is controlled principally by Oldmans Creek and surrounding wetlands, and more
regionally, by the Delaware River. While deposition of fine grained dredge spoils may
create isolated areas of groundwater mounding, or perched shallow groundwater, the
overall groundwater flow, gradient and direction from Site 15G will likely continue to be
controlled by these prevailing hydrologic features.

References:

RAI ESP EIS 2.3-12-1

RAI ESP EIS 2.3-12-2

RAI ESP EIS 2.3-12-3

RAI ESP EIS 2.3-12-4

RAI ESP EIS 2.3-12-5

Environmental Assessment for Site 15G Dredged Material
Disposal Area, Salem County, New Jersey. Prepared by
Dames & Moore, Inc., for the US Army Corps of Engineers,
Philadelphia District, Contract Number DACW61-93-D-0001.
Delivery Order No. 0005. Report dated October 25, 1994.

Supplemental Environmental Impact Statement, Delaware
River Main Channel Deepening Project, prepared by the US
Army Corps of Engineers, Philadelphia District, July, 1997.

Site Assessment Report, Route 130 and Oldmans Creek,
Oldmans Township, Salem County, New Jersey, prepared
by Resource Control Corporation, dated April, 1991.

National Water Summary on Wetland Resources, U.S.
Geological Survey Water-Supply Paper 2425, February,
1999.

Confined Disposal Facility, Site 15G Site Investigation
performed by AKRF, Inc. dated December 21, 2011.

Associated PSEG Site ESP Application Revisions:

None.
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GENERAL NOTES:

1. THIS PLAN IS DERIVED FROM INFORMATION CONTAINED WITHIN THE RCC REPORT
(REFERENCE RAI ESP EIS 2.3-12-4). GROUND WATER FLOW DIRECTION WAS ESTABLISHED
BASED ON SURVEYED LOCATIONS. CASING ELEVATIONS. AND DEPTH TO WATER
MEASUREMENTS OBTAINED ON MARCH 23.2001. AS REPORTED BY RCC.

2. AERIAL ORTHOPHOTO OBTAINED FROM WWW. NJGIN.COM; LOT BOUNDARIES OBTAINED
FROM OLDMANS TOWNSHIP TAX MAP. SHEET 9, DATED MAY 1 "0.

3. HORIZONTAL POSITIONS ARE BASED ON NEW JERSEY STATE PLANE COORDINATES.
NAD S3, FT. GROUND WATER ELEVATIONS SHOWN ARE BASED ON AN ASSUMED DATUM.
CONTOUR INTERVAL IS 0.25.

GROUND WATER FLOW DIRECTION

SITE 15G
OQdmans Town.ship,

Salem County, New Jersey
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w lands, the impact is SMALL and offset by recharging of these systems by twice daily tidal
reharge.

4.2.2.2.2 Construction Support

Water use requirements for construction of a nuclear plant are similar to those for other large
industrial construction projects. Water is required for typical construction uses such as dust
suppression and concrete mixing. As noted in Section 2.3, there are four production wells that
draw water from the PRM aquifer. The two backup wells are screened within the Mount Laurel-
Wenonah aquifer.

The amount of water needed to support new plant construction was estimated using the
historical water use during the construction of the existing plants. The new plant will use 119
gallons per minute (gpm) of groundwater to support concrete batch plant operations, dust
suppression, and potable use. The existing water supply system currently provides 379 gpm to
support HCGS and SGS operations. The existing water allocation permits allow for an additional
withdrawal of sufficient capacity to provide the groundwater needed to support the new plant
construction.

For longer term impacts from extended construction periods, additional data to assess if the
deeper aquifers can support the additional withdrawal was taken from the previous modeling
efforts conducted by Dames, & Moore (Reference 4.2-1). To support the water allocation
permits, as well as to understand the potential impacts of saline intrusion on the Mount Laurel-
Wenonah and PRM aquifers, the Princeton Transport Code model was used to run simulations
at different rates.

Dames and Moore simulated continued water withdrawals (at the 1987 rates [i.e., a total of
736 gpm average]) for the period of 1987 - 2007. The Dames & Moore model results are
pertinent to the evaluation of future use of potential groundwater supplies and the risk of salt-
water intrusion into the aquifers. In additional simulations, the withdrawals from the Mount
Laurel-Wenonah wells and from PW-6 in the Middle PRM were discontinued and a hypothetical
well, PW-7 in the Magothy Sand, was added in conjunction with increases at wells HC-1 and
HC-2, for a total increase in flow rate to 875 gpm. The final simulation held the same withdrawal
rate with a different well configuration. The final simulation configuration (PW-5 at 200 gpm, HC-
1 and HC-2 at 268 gpm each, and hypothetical PW-7 at 139 gpm) provided adequate supply
with appropriately limited drawdown and without any significant increases in chloride level at the
production wells. Note that the total withdrawal simulated in the increased demand scenario
(875 gpm) is considerably more than the current total of 369 gpm (average demand of HC-1,
HC-2 and. PW-5 over 2002 to 2009), although the distribution of rates among wells is different
than currently used. Pumping rates in this simulation were greater than the total groundwater
use projected during construction (498 gpm).

Based on the maximum permitted withdrawal, the sufficiency of the excess capacity, and the
historic modeling efforts conducted in support of water allocation permits, the groundwater use
impacts to support the construction activities (and long term operation) are SMALL (References
4.2-1 and 4.2-3).

Rev. 1
4.2-11
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While any modeling exercise is subject to some uncertainty, estimates of dewatering
and construction effects were examined using a sensitivity analysis. As anticipated,
higher initial dewatering pumping rates could be sustained from aquifer storage. As
dewatering proceeds, sustainable pumping rates may decline and less water is derived
from storage. The extent of the dewatering influence reaches a near steady-state
condition, especially in the Vincentown aquifer where it becomes unconfined (water
level or pressure drops below the upper confining layer). During the simulation of
dewatering, estimates of water provided by storage in the Vincentown had dropped
below 7 percent of pumpage at one year simulation time, indicating an approach to the
extent of the dewatering influence, and validating the conclusion that impacts to the
aquifer beyond that time frame will be small. As indicated above, should some concern
exist for dewatering based on the selected technology and the revised model,
dewatering schemes developed during the COLA stage, such as injection to create
hydraulic barriers, could be implemented to further reduce any potential adverse effects.
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