From: "Davis, James T." <JTDAVIS@southernco.com>

To: "Christian Araguas" <CJA2@nrc.gov>

Date: 1/30/2007 8:02:50 PM

Subject: Environmental RAI Response Letter AR-07-0061
cc: "Tom C. Moorer" <TCMOORER@southernco.com>

<<AR-07-0061 RAI Resp (ER).pdf>>
Enclosure 2: Reports and Enclosure 3: CD in Fed-X

Jim Davis

Southern Nuclear

ESP Project Engineer
205.992.7692 Office
205.253.1248 Cell
205.992.5296 Fax

Mailing Address

Post Office Box 1295, BIN B056
Birmingham, AL 35201
Street Address

Building 40

Inverness Center Parkway
Birmingham, AL 35242



Hearing Identifier: Vogtle_Public
Email Number: 32

Mail Envelope Properties (46029506.HQGWDO01.TWGWPO004.200.2000009.1.818E8.1)

Subject: Environmental RAI Response Letter AR-07-0061
Creation Date: 1/30/2007 8:02:50 PM
From: "Davis, James T." <JTDAVIS@southernco.com>
Created By: JTDAVIS@southernco.com
Recipients "Tom C. Moorer" <TCMOORER@southernco.com>
"Christian Araguas" <CJA2@nrc.gov>
Post Office Route
TWGWPO04.HQGWDOO01 nrc.gov
Files Size Date & Time
MESSAGE 357 1/30/2007 8:02:50 PM
AR-07-0061 RAI Resp (ER).pdf 3172042 3/22/2007
2:39:02 PM
Mime.822 4442646 3/22/2007 2:39:02 PM
Options
Priority: Standard
Reply Requested: No
Return Notification: None
None
Concealed Subject: No

Security: Standard



J. A “Buzz” Miller Southern Nuclear

Senior Vice President Operatitig Company, Inc.

Nuclear Development 40 Inverness Center Parkway
Post Office Box 1295
Birmingham, Alabama 35201

Tel 205.992.5754

Fax 206,992 6165
SOUTHERNA
COMPANY

Energy to ServeYour World ™

Docket No. 52-011 AR-07-006 1

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555-0001

Southern Nuclear Operating Company

VoatleEarly Site Permit Application
Response to Reauestsfor Additional Information on the Environmental Report

Ladiesand Gentlemen:

On October 17-19,2006, the U.S. Nuclear Regulatory Commission (NRC) performed an onsite
audit of the Environmental Report (ER) that was submitted with the Early Site Permit (ESP)
Applicationfor the Vogtle site. Approximately one week prior to the audit, the NRC provided
Southern Nuclear Operating Company (SNC) with alist of questionsto discussduring the audit.
SNC dispositioned many of these questionsdiiring the audit, and the NRC added some addmonal
guestionsto thelist. : _

The NRC requested that many of the questionsreceiveformal answershby the second week in
December to support the development of their Environmental |mpact Statement (EIS). By letter
dated December 11,2006, SNC responded to all but 35 of the questions, with the understanding
that the NRC would restructureand reissuethe open questions asformal Requestsfor Additional
Information (RAIS). By letter dated December 29,2006, the NRC provided SNC with 101 RAIs
for theER portl on of Vogtle ESP Application, including the 35 open questionsfrom SNC’
December 11* letter. ,

SNC’s response to the NRC environmental RAIsis provided in Enclosure 1,2 and 3 to thisletter.

If you have any questionsor require additional information regardingthis matter, please contact
T. C. Moorer at 205-992-5807 or J. T. Davisat (205) 992-7692.
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M. J. A. (Buzz) Miller states he is a Vice President of Southern Nuclear Operating Cdmpany, is -
authorized to execute this oath on behalf of Southern Nuclear Operating Company and to the best
of his knowledge and belief, the facts set forth in this letter are true.

Respectfully submitted,

' SOUTHERN NUCLEAR OPERATING COMPANY

~

f{“:‘, . 2 warn to and subscripted before me this 307* day of %Ma&éj{ , 2007

id

JAM/BJS/dmw

3 .
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Enclosures: i :
~ Response to December 29, 2006 Requests for Add1t10na1 Informatlon on Vogtle ESP

- Application Environmental Report ,
2. Reports and Documents Provided in Support of RAI Responses
3. - Electronic Files on CDs providing Data and Information Requested by RAIs

: Southern Nuclear Operating Company
Mzr. J. B. Beasley, Jr., President and CEO (w/o enclosures)

M. J. T. Gasser, Executive Vice President, Nuclear Operations (w/o enclosures)
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‘Mr. C. R. Pierce, Vogtle Development Licensing Manager (w/o enclosures)
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“ Document Services RTYPE: AROl
File AR.01.01.06 :

Nuclear Regulatory Commission :
Mr. J. E. Dyer, Director of Office of Nuclear Regulation (w/o enclosures)

Mr. W. D. Travers, Region II Administrator (w/o enclosures)
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Mr. C. J. Araguas, Project Manager of New Reactors o
Mr. M. D. Notich, Environmental Project Manager TR
Mr G J. McCoy, Senior Resident Inspector of VEGP (w/o enclosures) :

Georgia Power Company ¢
Mr. O. C. Harper, Vice President, Resource Planning and Nuclear Development (wlo enclosures)

- Oglethorpe Power Corporation i
Mr. M W. Price, Chief Operating Officer (w/0 enclosures)

Munrcmal Electrrc Authority of Georgia o '
~Mr. C. B. Manning, Senior Vice President and Chief Operatmg Ofﬁcer (w/o enclosures)

Dalton Utilities :
Mr. D. Cope, President and Chref Executive Officer (w/o enclosures)

Bechtel Power Corporation
Mr. J. S. Prebula, Project Engineer (w/o enclosures)
Mr. R. W. Prunty, Licensing Engineer (w/o enclosures)

Tetra Tech NUS, Inc.
Ms. K. ‘K.:Patterson, Project Manager (w/o enclosures)
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AR-07-0008
Enclosure 1
RAI Response:

Section 2.1 Site Location

E2.1-1 Section 2.1 Site Location Figure 2.1-1 in the ER shows three small streams within the
Vogtle Electric Generating Plant (VEGP) site property boundary line. Place the
streams' names, if possible.

Response:

The three streams shown on Figure 2.1-1 VEGP Site and Proposed New Plant Footprint are unnamed
tributaries. The stream located in the northern portion of the site is an unnamed tributary from Mallard
Pond that drains into the Savannah River at Hancock Landing. The stream located in the western portion
of the site is an unnamed tributary that drains into Daniels Branch and the stream located in the southeast
portion of the site is an unnamed tributary that drains into Beaver Dam Creek. These tributaries are also
depicted in the Early Site Permit Application (ESP) on Figure 2.3.1-3, Local Area Drainage Map.

Section 2.2 Land Use

E2.2-1 Section 2.2.3 The Region Page 2.2-4 of the ER states that the State of Georgia mandates
that cities and counties have comprehensive land use plans. Provide a citation to the
Georgia Statute that contains this mandate.

Response:

The Georgia Planning Act of 1989 (OCGA § 50-8-1 et seq.) establishes minimum responsibilities to
maintain status as a qualified local government; among them is comprehensive planning.

This document is provided in Enclosure 2.
Section 2.3 Water

E2.3-1 Section 2.3.2 Water Use As described in NUREG-1555, Environmental Standard
Review Plan (ESRP) Section 2.3.2, provide quantitative descriptions of present and
known future groundwater withdrawals for distances great enough to cover aquifers
that may affect or be adversely affected by the plant. For each withdrawal, the following
should be provided: location and depth of the well with respect to the site, identification
of the aquifer from which the well is withdrawing, and the average monthly withdrawal
rate by use category, Most, but not a complete information set, has been provided for
the State of Georgia (e.g., Table 2.3.2-5). Analogous well-specific data for the State of
South Carolina is not contained in the ER. Provide this data, including any recovery
well data, if available.
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Response:

As noted in this RAL, NUREG-1555 Section 2.3.2 indicates that quantitative descriptions of present and
known future groundwater withdrawals for distances great enough to cover aquifers that may affect or be
adversely affected by the plant [emphasis added] be provided. Because the Savannah River serves as a
groundwater discharge area for aquifers in the site area, aquifers on the South Carolina side of the river
cannot affect or be adversely affected by the plant. Evidence supporting this interpretation is provided in
ER Section 2.3.1. In addition, Clark and West (1997) characterize the river valley as a line sink that
receives discharge from both sides of the river from the Gordon, Dublin and Midville aquifer systems.
Cherry (2006) presents potentiometric maps based on 1992 and 2002 data depicting the same.

ER Table 2.3.2-5 provides the complete set of groundwater users for the State of Georgia that could be
affected by VEGP groundwater use. Because aquifers on the South Carolina side of the river cannot
affect or be adversely affected by the plant, there was no data collected on groundwater withdrawals for
the State of South Carolina for development of the ESP application, and therefore there are none to
provide.

References

Cherry, G.S., 2006, Simulation and Particle-Tracking Analysis of Ground-Water Flow Near the Savannah
River Site, Georgia and South Carolina, 2002, and for Selected Water-Management Scenarios, 2002 and
2020: U.S Geological Survey Scientific Investigations Report 2006-5195, 156 p.

Clarke, J.S., and West, C.T., 1997, Ground-Water Levels, Predevelopment Ground-Water Flow, and
Stream-Aquifer Relations in the Vicinity of the Savannah River Site, Georgia and South Carolina: U.S
Geological Survey Water-Resources Investigations Report 97-4197, 120 p.

E2.3-2 Section 2.3.1.2 Groundwater Resources, Section 2.3.1.2.2 Local Hydrogeology, Section
2.3.1 -2.4 Hydrogeologic Properties Describe the process used to develop the site
hydrogeologic conceptual model so that the staff can understand (a) drawdown at offsite
wells, (b) impacts to and loss of wetlands, and (c) alteration of groundwater gradients
and degradation of water quality from their current state. Provide a thorough
description and discussion of the conceptual model(s), and how the applicant's model
contrasts with the conceptual models of the VEGP Updated Final Safety Analysis
Report and U.S. Geological Survey studies (Clarke and West 1997, 1996; Cherry 1996).
Provide complete references and describe the datasets that the site conceptual model
relies upon for calculating: (1) the water budget (e.g., precipitation, runoff, pumping);
(2) monitoring of well water levels during construction of VEGP Units 1 and 2; (3)
tritium observed in the unconfined aquifer; (4) tritium observed in the confined
aquifers; (5) trans-river flow; (6) changes in the near-field subsurface conceptual
model due to changes in recharge, .fill material, and ernbedded structures; (7)
continuity of the Utley Limestone; (8) continuity of the Blue Bluff Marl with respect to
data from wells OW-1 001/1001A (screened at water table aquifer elevation, but with
measured hydraulic head values more consistent with the Tertiary aquifer); and (9)
evidence indicating that the Tertiary and Cretaceous aquifers are highly isolated in light
of the potential for the Pen Branch Fault to offset the hydrologic units. This description
and discussion of the conceptual model should discuss hydraulic connection of the
hydrologic units to the Savannah River through river alluvium, and the location and
role (e.g., conduit or barrier for transport) of the Pen Branch fault.
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Response:

Conceptual Model Description

The conceptual hydrogeological model for the VEGP site was developed using site-specific data acquired
to support the ESP application, information and data included in the VEGP Updated Final Safety
Analysis Report, U.S Geological Survey studies, and Georgia Geologic Survey studies. A description and
discussion of the conceptual model is provided below. Many of the elements of the conceptual model are
already described in SSAR Section 2.4.12 and ER Section 2.3.1 of the ESP application and are repeated
in this response. An illustrative, geologic cross-section identifying the key components of the conceptual
model is shown in Figure 1 of this RAI response.

The VEGP site is located in the Coastal Plain physiographic province. Coastal Plain sediments comprise
three aquifer systems consisting of seven aquifers that are separated hydraulically by confining units. As
discussed by Clarke and West (1997), the aquifer systems are, in descending order: (1) the Floridan
aquifer system, which consists of the Upper Three Runs and Gordon aquifers in sediments of Eocene age;
(2) the Dublin aquifer system, consisting of the Millers Pond, upper Dublin, and lower Dublin of
Paleocene-Late Cretaceous age; and (3) the Midville aquifer system, consisting of the upper Midville and
lower Midville aquifers in sediments of Late Cretaceous age. Note that nomenclature used by the U.S.
Geological Survey (Clarke and West, 1997) for geologic and hydrogeologic units differs from that used in
the ESP application. In the ESP application, the Water Table aquifer comprises the Upper Three Runs
aquifer, the Tertiary sand aquifer comprises the Gordon aquifer, and the Cretaceous aquifer comprises the
Dublin and Midville aquifers. Figure 2.3.1-11 of the ER and Figure 4 of Clarke and West (1997) can be
cross-referenced for additional details.

The Upper Three Runs aquifer is the shallowest aquifer and is unconfined to semi-confined throughout
most of the area. Groundwater levels in the Upper Three Runs aquifer respond to a local flow system and
are affected mostly by topography and climate. Groundwater flow in the deeper, Gordon aquifer and
Dublin and Midville aquifer systems is characterized by local flow near outcrop areas to the northwest,
changing to intermediate flow and then regional flow downdip (southeastward) as the aquifers become
more deeply buried. Water levels in these deeper aquifers show a pronounced response to topography and
climate in the vicinity of outcrops that diminishes southeastward where the aquifer is more deeply buried.
Stream stage and pumpage affect groundwater levels in these deeper aquifers to varying degrees
throughout the area. (Clarke and West 1997)

The geologic characteristics of the Savannah River alluvial valley substantially control the configuration
of potentiometric surfaces, groundwater flow directions, and stream-aquifer relations. Data from 18
shallow borings indicate incision into each aquifer by the paleo Savannah River and subsequent infill by
permeable alluvium have resulted in direct hydraulic connection between the aquifers and the Savannah
River along various parts of its reach. This hydraulic connection may be the cause of large groundwater
discharge to the river near Jackson, South Carolina as evidenced by stream baseflow and potentiometric
measurements, where the Gordon aquifer is in contact with Savannah River alluvium, and also the cause
of lows or depressions in potentiometric surfaces of confined aquifers that are in contact with the
alluvium. Groundwater in these aquifers flows toward the depressions. The influence of the river
diminishes downstream where the aquifers become deeply buried beneath the river channel, and where
upstream and downstream groundwater flow is possibly separated by a water divide or “saddle”. Water-
level data indicate that saddle features probably exist in the Gordon aquifer and Dublin aquifer system,
with the groundwater divide occurring just downstream of the VEGP site, and also might be present in the
Midpville aquifer system. (Clarke and West 1997)
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Basin-wide potentiometric-surface maps for the unconfined Upper Three Runs aquifer and confined
Gordon, Dublin and Midville aquifer systems have been prepared using historical data (Clarke and West
1997) and numerical simulation (Cherry 2006). Detailed discussions of these maps are provided in the
cited references. Data from observation wells installed and monitored for one year at the VEGP site have
also been used to develop potentiometric-surface maps on a more highly resolved, site-specific basis.
These maps are presented in the ESP application. The groundwater flow directions inferred from the ESP
maps are generally consistent with the larger-scale maps produced by Clarke and West (1997) and Cherry
(2006), i.e., groundwater flow in the Upper Three Runs (Water Table) aquifer generally conforms with
surface topography, while that in the confined Gordon (Tertiary) aquifer is towards the Savannah River.

Water Budget

As described in the ESP application and the VEGP UFSAR, recharge to the Upper Three Runs (Water
Table) aquifer is almost exclusively by precipitation, while discharge is primarily to local drainages.
Recharge to the confined Gordon, Dublin, and Midville (Tertiary and Cretaceous) aquifers occurs
primarily by direct infiltration of rainfall in their outcrop areas northwest of the VEGP site that are
generally parallel to the Fall Line (the boundary between the Coastal Plain and Piedmont physiographic
provinces). Because the permeable alluvium of the Savannah River valley allows for direct hydraulic
connection between aquifers and the Savannah River, the river serves as the major discharge area for the
confined aquifers in hydraulic connection with the river valley alluvium. Potentiometric maps presented
by Clarke and West (1997) indicate groundwater discharge from the confined Gordon, Dublin, and
Midville aquifers to the Savannah River. For the shallower Gordon confined aquifer, groundwater flow
directions are generally perpendicular to the river reach. In the case of the deeper Dublin and Midville
aquifers, there are upriver components to the groundwater flow directions that depend on where the paleo
river channel has breached confining units. Clarke and West (1997) provide a detailed discussion of this
phenomenon.

Although a water budget for the VEGP site has not been quantified, recharge and discharge rates have
been estimated on a basin-wide basis by other investigators. Clarke and West (1997) estimated
groundwater discharge to the Savannah River based on the net gain in stream discharge for local,
intermediate, and regional groundwater flow systems and for different hydrologic conditions.
Groundwater discharge ranged from 910 ft*/s during a drought year (1941), to 1,670 ft'/s during a wet
year (1949), and averaged 1,220 ft'/s. Of the average discharge, the local flow system contributed an
estimated 560 ft*/s and the intermediate and regional flow systems contributed an estimated 660 ft'/s.
Clarke and West (1997) approximated the long-term average recharge by weighting these values
according to drainage area, and estimated the average groundwater recharge in the Savannah River basin
to be 14.5 inches, of which 6.8 inches is to the local flow system, 5.8 inches is to the intermediate flow
system, and 1.9 inches is to the regional flow system. Mean-annual precipitation in the basin ranges from
44 to 48 inches. Cherry (2006) presents simulated water budgets for different hydrologic conditions using
a numerical model for groundwater flow near the Savannah River Site, Georgia and South Carolina.
Estimates of inflow or outflow across lateral boundaries, recharge, discharge, groundwater pumpage, and
vertical flow upward and downward across confining units are obtained from the numerical model.
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Well Water Levels During Construction of VEGP Units 1 and 2

Temporary dewatering of the Water Table aquifer was required to construct the foundations for VEGP
Units 1 and 2 as described in the VEGP UFSAR. Construction of the foundations at VEGP required
excavation of the Eocene and younger sands, silts, and clays of the Water Table aquifer from about
elevation 216 ft msl to elevation 130 ft msl. The portion of the excavation below the water table
(approximately elevation 160 ft msl) was dewatered during excavation by a series of ditches oriented in
an east-west direction and connected by a north-south ditch, which drained to a sump in the southwest
corner of the excavation. Upon reaching the marl, the system of ditches and sump was replaced by a
perimeter drainage system.

Dewatering of the power block excavation was in effect from June 1976 through March 1983. Hence,
water levels in observation wells in the Water Table aquifer during this period were influenced by
construction dewatering. Observation well data for the dewatering period is summarized in the Ground
Water Supplement for VEGP Units 1 and 2 (Georgia Power 1985). Data from four of the observations
wells monitored during construction dewatering are plotted as hydrographs on ER Figure 2.3.1-13 of the
ESP application. These hydrographs suggest that water table elevations at distances of about 1000 ft or
more were relatively unaffected by dewatering (observation well 804), and that it took about one year for
the water table to recover after dewatering activities were completed.

Tritium in Unconfined Aquifer and Confined Aquifers

Several investigators have documented the presence of tritium in groundwater in eastern Burke County,
Georgia. These investigations include those of Summerour et al. (1994), Summerour et al. (1998), and
Georgia DNR (2004). Descriptions of the data resulting from these investigations and associated
conclusions are summarized below.

Summerour et al. (1994) reports the results of seven sub-investigations conducted to investigate any
possible threat to public health due to tritium in eastern Burke County. These sub-investigations included:
(1) sampling and analysis of 109 domestic and public water wells; (2) baseflow studies to measure tritium
abundance in local springs and creeks; (3) installing and sampling of 15 new groundwater monitoring
wells at six cluster sites in eastern Burke County; (4) defining the local lithostratigraphic and
hydrostratigraphic framework using core sample analyses, field mapping, and literature; (5)
characterizing the hydrologic characteristics of the unconfined Upper Three Runs aquifer, the Gordon
aquitard, and the confined Gordon aquifer using data from aquifer tests; (6) characterizing the
geochemical characteristics of the Upper Three Runs and Gordon aquifers using analyses of water
samples from public, private, and monitoring wells; and (7) conducting a seismic refraction survey of the
Savannah River channel to evaluate the extension of the Pen Branch fault into the channel of the
Savannah River, and investigate the thickness of the river alluvium, the possible breaching of aquitards,
and the correlation of seismic stratigraphic sequences with the local stratigraphy. The main conclusions
resulting from this study are as follows:

1. There is no evidence of a public health threat due to tritium pollution of aquifers in Burke
County.

2. There is widespread tritium pollution of the water table aquifer in eastern Burke County, but this
pollution is well below the levels of tritium allowed for drinking water by the United States
Environmental Protection Agency.

3. There is no evidence of regional tritium pollution of the Gordon aquifer in eastern Burke County.
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4. Existing data are not adequate to resolve fully the issue of the tritium pathway into the water table
aquifer. However, the investigation shows that some pathways are more likely than others and
suggests specific pathway models for future investigations.

Follow-on, Phase II sub-investigations were conducted by the Georgia Geological Survey, results of
which are reported by Summerour et al. (1998). The Phase II sub-investigations, conducted in eastern
Burke County, included the following: (1) continued monitoring of tritium in the unconfined aquifer; (2)
conducting high-resolution tritium analyses of groundwater in confined aquifers; (3) investigating the
vertical distribution of tritium in the vadose zone; (4) investigating the vertical distribution of tritium in
the unconfined aquifer; (5) completing a seismic survey across the projected location of the Pen Branch
fault into Georgia; (6) investigating well construction in the public water supply well in which tritium was
first discovered in Burke County groundwater; and (7) revising the lithostratigraphy and
hydrostratigraphy of Burke County. Conclusions resulting from these sub-investigations, pertinent to the
VEGTP site, are summarized below.

1. Tritium concentrations in the unconfined aquifer are declining. This decline in tritium is
probably due to a combination of radioactive decay, dilution by untritiated groundwater, and
recharge by untritiated (or low tritium) rainwater.

2. Very low, but measurable levels of tritium are present in all of the confined aquifers. Because the
age of the water in these aquifers (11,000 to 32,000 years) is very old when compared to the half-
life of tritium (12.35 years), there should be no tritium present within the confined aquifers. The
tritium in these deep aquifers is due to leakage from other aquifers or to contamination from
drilling and sampling. There is insufficient evidence to distinguish between these alternatives.

3. Tritium is not uniformly distributed with depth in either the unsaturated (vadose) zone or in the
unconfined aquifer. Within the vadose zone, tritium concentrations generally increase with
increasing depth. Within the unconfined aquifer, trititum concentrations increase with increasing
depth, but then rapidly drop to below the detection limit in the basal units of the unconfined
aquifer. Vertical tritium variations observed in the unsaturated zone and the upper part of the
unconfined aquifer may represent a historical record of tritium influx into the water table aquifer.

4. A seismic reflection survey across the projected location of the Pen Branch fault identified a
series of thirteen high-angle faults along approximately 4,550 feet of a 7,620 foot seismic line.
The entire series of faults is considered to represent an extension of the Pen Branch fault zone
into Georgia, from South Carolina. Figure 23 of Summerour et al. (1998) shows the locations of
the seismic survey line and the projected location of the Pen Branch fault. All thirteen faults
affect the basement rock and project upwards into the overlying Cretaceous-age sediments. None
of these faults appear to have disturbed the Gordon aquitard, which isolates the unconfined
aquifer from underlying confined aquifers. The seismic profile also shows other numerous minor
fractures or faults within the Cretaceous and Tertiary Coastal Plain sediments. Summerour et al.
(1998) indicate that while these minor fractures may cut the lower Midville, upper Midville,
lower Dublin, upper Dublin, and Millers Pond aquitards, it is unclear whether the fractures also
cut the Gordon aquitard (Lisbon Formation). The effect of the Pen Branch fault zone and other
minor faults on groundwater flow patterns and pathways was not resolved in this investigation.

5. The preponderance of evidence indicates that the primary pathway for tritium into the Upper
Three Runs aquifer is through recharge of the aquifer by tritiated rainfall related to atmospheric
tritium releases at the Savannah River Site. A possible secondary pathway for tritium is
suggested by the presence of very low levels of tritium in all confined aquifers in Burke County.
This secondary pathway may be related to the Pen Branch fault.
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More recently, the Georgia Department of Natural Resources (DNR) (2004) report tritium sampling
results for the 2000-2002 period from monitoring wells and public water-supply wells located in the
Savannah River Site / Vogtle Electric Generating Plant area. Georgia DNR (2004) conclude that no
significant tritium contamination has been positively identified in any confined aquifers in Georgia, based
on monitoring well data. On the other hand, they note that extensive tritium contamination was present in
groundwater in the relatively shallow (up to 200 feet deep) Upper Three Runs aquifer during the 2000-
2002 period, with tritium concentrations averaging less than 1,000 pCi/l. Georgia DNR (2004) indicate
that contamination appears to be concentrated primarily within the Savannah River Site’s downwind
footprint, suggesting a possible connection with airborne (or rain-borne) tritium from the Savannah River
Site.

Based on the results of the investigations described above, it is likely that tritium is present in the Upper
Three Runs (Water Table) aquifer at the VEGP site, given that tritium has been detected in adjacent
monitoring wells and springs and creeks. The source of the tritium is most likely associated with
atmospheric releases of tritium from the Savannah River Site because the VEGP site falls within the
downwind footprint of the Savannah River Site and is in an area where elevated levels of tritium have
been detected in the rainfall. The same investigations suggest the possibility of very low, but measurable
levels of tritium in the deeper, confined aquifers underlying the VEGP site. Possible sources of tritium in
the confined aquifers of Burke County, Georgia include leakage from overlying aquifers or contamination
from drilling and sampling.

Trans-river flow has also been identified as a mechanism that might allow the migration of contaminants
from aquifers beneath the Savannah River Site under the Savannah River and into Georgia. The potential
for trans-river flow is discussed below.

Trans-River Flow

The potential for trans-river flow in the vicinity of the Savannah River Site and VEGP site has been
discussed by Clarke and West (1997). Trans-river flow is a term that describes a condition under which
groundwater originating on one side of a river migrates beneath the river floodplain to the other side of
the river. Although some groundwater could discharge into the river floodplain on the opposite side of the
river from its point of origin, such flow would likely be discharged to the river because flow in the
alluvium is toward the river. Potentiometric-surface maps developed by Clarke and West (1997) for the
Upper Three Runs aquifer and Gordon aquifers do not indicate the possible occurrence of trans-river
flow. However, flow lines on potentiometric-surface maps of the confined Dublin and Midville aquifer
systems do suggest the possible occurrence of trans-river flow for a short distance into the Savannah
River alluvial valley. The possible occurrence of trans-river flow in the Dublin aquifer system also is
suggested by the chemical and isotopic composition of water from the Brighams Landing well-cluster site
in Georgia. Clarke and West (1997) suggest that the potential for trans-river flow may be facilitated by
groundwater withdrawal, particularly at pumping centers located near the Savannah River. Pumped wells
on one side of the river could intercept groundwater that originates on the other side. For this to occur,
pumping would need to be sufficient to reverse the hydraulic gradient away from the river and towards
the pumping center.

Numerical simulation techniques have been used to further evaluate areas of previously documented
trans-river flow on the Georgia side of the Savannah River (Clarke and West, 1998; Cherry 2006). At
such areas, local head gradients might allow the migration of contaminants from the Savannah River Site
into the underlying aquifers and beneath the Savannah River into Georgia. Cherry (2006) identified the
area near Flowery Gap Landing (covering about 1 mi’) as an area of potential trans-river discharge.
Backward particle tracking analysis was conducted to better quantify trans-river flow. Between 29 and 37
percent of the particles released in this area backtracked to recharge areas on the Savannah River Site
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(trans-river flow), depending on the scenario being evaluated. Of the particles exhibiting trans-river flow,
the median time-of-travel ranged from 366 to 507 years. For the worst case scenario evaluated
(deactivation of Savannah River Site production wells), the median time-of-travel decreased to about 370
years with a shortest time-of-travel period of about 80 years.

While the potential for trans-river flow exists, it is likely that such flow would be quickly discharged to
the river because flow in the river alluvium is toward the river. Also, any tritiated water originating from
the Savannah River Site and participating in trans-river flow would undergo significant radioactive decay,
considering its 12.35 year half-life, relative to even the worst-case 80-year time-of-travel. Furthermore,
pumping of the current make-up water wells for VEGP Units 1 and 2 does not appear to have intercepted
groundwater originating from the other side of the river, based on the particle tracking results presented
by Cherry (2006). It is not likely that pumping the additional water needed to supply VEGP Units 3 and 4
would be sufficient to reverse that hydraulic gradient and cause groundwater originating from South
Carolina to be drawn any further into Georgia, given the high transmissivities of the confined Tertiary and
Cretaceous aquifers. Therefore, trans-river flow does not appear to be a mechanism that would contribute
to the contamination of aquifers underlying the VEGP site.

Near-Field Subsurface Conceptual Model

As described in SSAR Section 2.5.4.5, construction of the new units will require a substantial amount of
excavation and backfill. The excavation will be necessary to completely remove the Upper Sand Stratum
(Barnwell Group and Utley Limestone on Figure 1). Total excavation depth to the Blue Bluff Marl
bearing stratum is expected to range from approximately 80 to 90 ft below existing grade. Backfilling will
be performed from the top of the Blue Bluff Marl to the bottom of the containment and auxiliary
buildings at a depth of about 40 ft below final grade. Filling will continue up around these structures to
final grade. The fill will primarily consist of granular materials, selected from portions of the excavated
Upper Sand Stratum and from other available borrow sources. Following the guidelines used during
construction of VEGP Units 1 and 2, structural fill will be a sandy or silty sand material with no more
than 25 percent of the particle sizes smaller than the No. 200 sieve. This structural fill will be compacted
to an average of 97 percent of the maximum dry density.

Excavating existing soils and replacing these soils with structural fill will alter the hydrogeologic
characteristics of the subsurface materials within the footprint of VEGP Units 3 and 4. In situ hydraulic
testing of fill material for VEGP Units 1 and 2 indicates a hydraulic conductivity range of 480 ft/yr (1.3
ft/day) to 1220 ft/yr (3.3 ft/day) based data included in Table 2.4.12-15 of the UFSAR. Values for Units 3
and 4 are expected to be similar because the borrow sources and compaction criteria for the fill will be the
same. Compared to the hydraulic conductivities for the Water Table aquifer (ER Table 2.3.1-20), it can be
seen that the hydraulic conductivity of the fill is generally higher than that of the in situ soils.

Development of VEGP Units 3 and 4 will also increase the impervious area across the VEGP site where
power generation and associated facilities are constructed. Storm-water management facilities (e.g., catch
basins, storm sewers) will be used to convey runoff from precipitation offsite. The increased impervious
area and use of storm-water management facilities will tend to reduce the recharge to the Water Table
aquifer in areas affected by Unit 3 and 4 construction.

Construction of VEGP Units 3 and 4 will entail the placement of relatively large and impermeable
structures below grade. The base elevations of the major structures (containment and auxiliary buildings)
will be at about El. 180 ft msl. This elevation is at least 20 ft above the water table. Because these
structures will not extend below the water table, they would not affect the hydrogeologic characteristics of
the underlying saturated zone.
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Continuity of Utley Limestone

As noted in ER Section 2.3.1.2.2 of the ESP application, the Utley limestone consists of sand, clay, and
silt with carbonate-rich layers. The stratum is discontinuous across the VEGP site and was not
encountered in several of the ESP borings. To assess its degree of discontinuity, borings logged for the
hydrogeological and geotechnical investigations have been examined for the presence/absence of the
Utley limestone. Logs for these borings are included in SSAR Appendices 2.4A and 2.5A. In completing
this assessment, effort was made to eliminate spatial bias. Therefore, only one boring log was considered
when there were adjacent borings from OW-series well pairs, or adjacent B- and OW-series borings.
Results are summarized in Table 1.

Table 1. Presence of Utley Limestone in VEGP Site Borings.

Boring Northing Easting Utley Limestone
B-1001 1,142,661.92 620,220.42 Present
B-1002 1,142,998.52 620,985.47 Absent
B-1003 1,142,974.36 621,889.85 Present
B-1004 1,142,985.41 620,131.44 Present
B-1005 1,143,991.57 620,155.35 Present
B-1006 1,143,810.26 621,342.90 Absent
B-1007 1,142,662.29 621,120.13 Present
B-1008 1,142,670.93 621,996.15 Present
B-1009 1,141,000.54 620,361.26 Absent
B-1010 1,141,000.12 621,279.68 Absent
B-1011 1,143,741.13 622,378.01 Present
B-1013 1,140,976.08 622,272.50 Absent
OW-1006 1,143,817.85 619,179.75 Present
OW-1008 1,142,347.94 619,306.69 Present
OW-1009 1,141,891.65 620,888.61 Present
OW-1012 1,139,969.50 621,045.92 Absent
OW-1013 1,140,805.40 621,715.03 Absent
OW-1015 1,140,550.58 623,086.32 Absent

The data presented in Table 1 indicate that the Utley limestone is absent in 8 out of 18 borings, or 44
percent of the borings. Spatial trends in the presence/absence of the Utley limestone indicate that the unit
tends to be present in the power block area for VEGP Units 3 and 4 and the area to the north towards
Mallard Pond. The Utley limestone tends to be absent in the cooling tower area for VEGP Units 3 and 4
and the area to the south. These results are consistent with the Utley limestone isopachs presented in the
UFSAR for VEGP Units 1 and 2 (Drawing No. AX6DD376). These isopachs indicate that the limestone
increases in thickness to a maximum of about 80 ft and then decreases in thickness to 10 ft or less along a
profile extending from the power block to Mallard Pond, with the long axis of this unit trending in a
northeast-southwest direction.

These results along with water table contour maps provided in the ESP application indicate that

groundwater flow from the power block area to the north and towards Mallard Pond will occur in the
Utley limestone, as the data suggest that the limestone is continuous along this pathway.
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Continuity of Blue Bluff Marl

Section 2.5.1.2.2.2.1.1 of the UFSAR for VEGP Units 1 and 2 indicates that the Blue Bluff marl is a
distinct unit that is relatively constant in thickness over many square miles, although variable in lithology.
Contours of the upper and lower surfaces as well as an isopach map of the marl in the vicinity of the plant
are shown on drawings AX6DD352, AX6DD371, and AX6DD372 of the UFSAR. These drawings
indicate the Blue Bluff Marl to be continuous over the entire VEGP site. On the VEGP site, the ESP
subsurface investigation (SSAR Appendix 2.5A) determined that the Blue Bluff Marl ranges in thickness
from 63 to 95 ft at three locations where the stratum was fully penetrated, with an average thickness of 76
ft and a median thickness of 69 ft.

With respect to data from wells OW-1001/1001A (screened within the Water Table aquifer, but with
measured hydraulic head values appearing to be more consistent with the Tertiary aquifer), further review
of boring logs, well construction logs, and water levels for both wells indicates that water levels recorded
in these wells are invalid. Response to RAI E2.3-3 provides the basis of this conclusion. Given these
results and considering that the Blue Bluff Marl was encountered in deeper borings in the vicinity of wells
OW-1001/1001A, there is no evidence suggesting that the Blue Bluff Marl is absent or discontinuous at
this location.

Isolation of Tertiary and Cretaceous Aquifers

Summerour et al. (1998) and SSAR Section 2.5.1.2.4 of the ESP application present evidence indicating
that the Tertiary and Cretaceous aquifers are isolated from the Water Table aquifer. Seismic data acquired
at the VEGP site indicate that the fault terminates in the Cretaceous deposits. Therefore, the fault would
not affect the Tertiary-age Gordon aquitard (Blue Bluff Marl) isolating the unconfined and confined
aquifers. Additional discussion is provided below under “Location and Role of the Pen Branch Fault.”

Hydraulic Connection of Hydrologic Units to the Savannah River Through River Alluvium

Clarke and West (1997) have documented the direct hydraulic connection between aquifers and the
Savannah River along parts of its reach. This connection occurs due to incision into each aquifer by the
paleo Savannah River and the subsequent deposition of permeable alluvium. Additional discussion of this
hydraulic connection is given in the conceptual model description provided above. Clarke and West
(1997) provide detailed discussion and further analysis.

Location and Role the Pen Branch Fault

SSAR Section 2.5.1.2.4 describes previous investigations of the Pen Branch fault and the site subsurface
investigation of the fault that was conducted for the ESP application. Results of this investigation, which
included seismic reflection and refraction surveys, clearly document that the Pen Branch fault strikes
northeast and dips southeast beneath the VEGP site. SSAR Figure 2.5.1-42 shows the vertical projection
of the Pen Branch fault from the top of basement rock in relation to VEGP Units 3 and 4. The plan
projection of the intersection of the Pen Branch fault with the top of basement rock is located beneath or
slightly southeast of the antiformal hinge at the top of the monocline in the Blue Bluff Marl (SSAR
Figure 2.5.1-39). Because of its spatial association with the Pen Branch fault, it is likely that this
monocline feature is the result of reverse or reverse-oblique slip on the Pen Branch fault. The seismic
survey data further indicate that the fault terminates in the Cretaceous Coastal Plain deposits. Overlying
Tertiary deposits, including those comprising the Gordon (Tertiary sand) aquifer, Gordon aquitard (Blue
Bluff Marl), and Upper Three Runs (Water Table) aquifer, are therefore not affected by the Pen Branch
fault. This result is consistent with that of Summerour et al. (1998), who reported that none of the faults
identified in their seismic surveys appear to have disturbed the Gordon aquitard (Blue Bluff Marl), which
isolates the unconfined aquifer from underlying confined aquifers.
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Based on the results and discussion presented above, the Pen Branch fault has not affected the Tertiary
deposits at the VEGP site and would be neither a barrier nor conduit for transport in these deposits.
Insufficient data are available to determine if the fault would be a barrier or conduit in the deeper,
Cretaceous deposits that have been affected by the fault.
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RAI Response:

E2.3-3 Section 2.3.1.2.3 Observation Well Data Resolve conflicting information (i) regarding
the status of all “A” wells. For example, see the following sections: Site Safety Analysis
Report (SSAR) (Part 2), Appendix 2.4A, Observation Well Installation and
Development Report, pages 2.4A-6, 2.4A-14 and 2.4A-123, which state that “abandoned
holes are labeled as “A” (for example OW-1002A) and that well OW-1001A was
abandoned using grout on June 5, 2005, (ii) ER (Part 3) page 2.3.1-15, which states that
the replacement well for OW-1001 was OW-1001A, and (iii) ER Figures 2.3.1-17
through 2.3.1-20, and SSAR figures 2.4.12-8 through 2.4.12-11 which use data from well
OW-1001A to compute the piezometric contour maps.

Response:

The following response is provided in three parts to satisfy parts (i) through (iii) of the request.

Part (i):

The only new “A” well installed at the site for the ESP application was observation well OW-1001A. The
confusion arises because the boring or drill logs contained in SSAR Appendix 2.4A (report Appendix E)
are labeled “OW” (for Observation Well) as opposed to “B” (for Boring log) or “D” (for Drill log). A
summary of the holes drilled at the site to accommodate installation of the new observation wells is
provided in Table 1 of this RAIL

The hydrogeological investigation contractor drilled twenty borings between May 24 and June 14, 2005
as shown in Table 1. Boring logs for all of these wells, with the exception of holes OW-1001A and OW-
1003, are contained in SSAR Appendix 2.4A (report Appendix E). Boring logs were not prepared for
wells OW-1001A and OW-1003 as no soil samples were retrieved from these holes (Note: Boring log
OW-1003 should read OW-1003A, as described in the footnote to Table 1).

Of the twenty borings drilled at the site, six were designated as “A” holes. These were: OW-1001A, OW-
1002A, OW-1003A, OW-1005A, OW-1006A and OW-1008A. Four of these borings (OW-1001A, OW-
1002A, OW-1003A, and OW-1005A) were abandoned because the inside diameter of the hole was too
small to house the observation well. Boring OW-1006A was abandoned because of a shortage in 4.25-in
hollow-stem auger to advance the hole. The hole abandonment records for these borings are contained in
SSAR Appendix 2.4A (report Appendix F). Boring OW-1008A is the upper portion of boring OW-1008
and was not abandoned. The “A” is designated to show that the upper portion of this boring was drilled
using 3.25-in hollow-stem augers while the lower portion was drilled using the rotosonic drilling method.
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Part (i1):

After completion of the hydrogeological investigation drilling, the geotechnical investigation contractor
installed a new observation well, labeled OW-1001A, in the Water Table aquifer. This new observation
well was installed on October 11, 2005 during the geotechnical investigation performed for the ESP
application. The well construction log for OW-1001A is contained in SSAR Appendix 2.5A (report
Appendix D). The new well was installed in the vicinity of existing observation well OW-1001 as,
following a period of groundwater level monitoring in OW-1001 from June 2005 to September 2005, the
groundwater level data from this well was considered invalid. The groundwater levels reported in OW-
1001 were not consistent with the groundwater levels reported in the other observation wells open to the
Water Table aquifer. Review of the boring log, daily field log, well development log, and the in situ
hydraulic conductivity test results for the well indicate that this is likely due to the formation material
adjacent to the well having been adversely impacted by well construction such that the well is not in good
h