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Ladies and Gentlemen:

By letter AR-08-0483, dated March 28, 2008, Southern Nuclear Operating Company (SNC)
submitted Revision 4 of the Vogtle Early Site Permit (ESP) Application to the U.S. Nuclear
Regulatory Commission (NRC). Based on subsequent discussions with the NRC regarding
hydrology information presented in Section 2.4, Hydrologic Engineering, of the ESP application's
Site Safety Analysis Report (SSAR), SNC is providing supplemental information for two
subsections in SSAR Section 2.4 along with a new Section 2.4 appendix. The supplemental
information provides additional detail and a supporting analysis report. The two supplemented
SSAR subsections (2.4.12, Groundwater, and 2.4.13, Accidental Releases of Liquid Effluents in
Ground and Surface Waters), along with the new SSAR appendix (2.4B, Groundwater Analysis
Development and Analysis), are provided in the enclosures. The revision numbers for the SSAR
pages containing the supplemented application subsections have been changed to "4-S2" to
distinguish them from their existing revision numbers.

This ESP application supplement does not contain restricted data or other defense information that
requires separation from the unclassified information in accordance with 10 CFR 50.33(j) pursuant
to 10 CFR 52.17(a)(1).

If you have any questions regarding this letter, please contact J. T. Davis at (205) 992-7692.
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Ms. M. M. Caston states that she is Vice President and General Counsel of Southern Nuclear
Operating Company, is authorized to execute this oath on behalf of Southern Nuclear Operating
Company and to the best of her knowledge and belief, the facts set forth in this letter are true.

Respectfully submitted,

SOUTHERN NUCLEAR OPERATING COMPANY

Moanica M. Caston

o+ol Sworn to and subscribed before me this •2YLday of ý , 2008

Notary Public4

My commission expires. 0

MMC/BJS/dmw

Enclosures:
1. Vogtle Early Site Permit Application Supplement 4S-2 Site Safety Analysis Report

Subsection 2.4.12
2. Vogtle Early Site Permit Application Supplement 4S-2 Site Safety Analysis Report

Subsection 2.4.13
3. Vogtle Early Site Permit Application Supplement 4S-2 Site Safety Analysis Report

Appendix 2.4B
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2.4.12 Groundwater

This section describes the groundwater resources as it relates to the design bases for the

Westinghouse AP1000 reactor design. The hydrogeology of the VEGP regional and local area

including the site and the interface with the new AP1000 units are discussed in this section.

Current and projected groundwater uses in the VEGP region are also discussed.

The 3,169 acre VEGP site is located on a bluff on the southwest side of the Savannah River in

eastern Burke County, Georgia, within the Coastal Plain Physiographic Province (Figure 2.5.1-1).

The proposed AP1000 units referred to as VEGP Units 3 and 4 will have a finished grade level

elevation of approximately 220 ft msl. The bottom of the foundation slab for the safety related

AP1000 containment structure will be 39.5 ft (180.5 ft msl) below grade level. The Westinghouse

AP1000 reactor design has no safety-related ultimate heat sink that relies on surface water or

groundwater supplies. On-site wells will provide make-up water for the service water system

(SWS). The wells will also supply water for power plant systems, including the fire protection

system, the plant demineralized water supply system, and the potable water. system.

Groundwater withdrawn for the proposed two new units will be 752 gpm on average, with a

maximum of 3,140 gpm. During normal operation, approximately 305 gpm of the withdrawn

groundwater is returned as surface water to the Savannah River (Westinghouse 2005).

In constructing the new units, the site will be excavated approximately 80 to 90 ft below existing

grade to remove the in situ soil down to the principal bearing strata, the Blue Bluff Marl. The in

situ soil will be replaced with Seismic Category 1 and 2 fill material as described in SSAR Section

2.5.4. Foundations for the new units will be poured on this new backfill material and the fill

material will be placed around the structures and continue up to the finished grade elevation of

220 ft msl. Seismic analysis of the geological formations under the proposed new units including

the seismically designed backfill are discussed in Section 2.5.

2.4.12.1 Regional and Local Groundwater Aquifers and Conceptual Model Description

The following primary sources of information were used to develop the regional and local

hydrogeological description and the conceptual model description presented in this section:

" Vogtle ALWR ESP Project Final Data Report, ES1374, Southern Company Services Inc.,

November 2005. (Appendix 2.4A)

" Data Report of Geotechnical Investigation and Laboratory Testing MACTEC Engineering and

Consulting Inc., January 2005. (Appendix 2.5A)

" Data Report of Geotechnical Investigation and Laboratory Testing MACTEC Engineering and

Consulting Inc., November 2007. (Appendix 2.5C)

" Groundwater Atlas of the United States, Segment 6, Alabama, Florida, Georgia, and South

Carolina, U.S. Geological Survey, Hydrologic Investigations Atlas 730-G, J.A. Miller, 1990.

(Miller 1990)

2.4.12-1 Revision 4-S2
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" The Lithostratigraphic Framework of the Upper Cretaceous and Lower Tertiary of Eastern

Burke County, Georgia, Bulletin 127, Georgia Department of Natural Resources,. Huddlestun,

P.F., and J.H. Summerour, 1996. (Huddlestun and Summerour 1996)

* Final Safety Analysis Report for Vogtle Electric Generating Plant (VEGP) Units 1 and 2.

" An Investigation of Tritium in the Gordon and Other Aquifers in Burke County, Georgia, Phase

I1: Georgia Geologic Survey Information Circular 102, J.H., Summerour, E.A. Shapiro, and P.F.

Huddlestun, 1998. (Summerour et al 1998)

* Ground-Water Levels, Predevelopment Ground-Water Flow, and Stream-Aquifer Relations in

the Vicinity of Savannah River Site, Georgia and South Carolina: U.S. Geological Survey

Water-Resources Investigations Report 97-4197, 1997. J.S. Clarke, and C.T. West. (Clarke

and West 1997)

" Simulation of 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 98-4062, 134 p. J.S. Clarke, and C.T. West, 1998. (Clarke and West

1998)

" 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, G.S.

Cherry, 2006. (Cherry 2006)

2.4.12.1.1 Regional Hydrogeology

The region within a 200-mi radius around the VEGP site encompasses parts of four

physiographic provinces. These include, from northwest to southeast, the Valley and Ridge, Blue

Ridge, Piedmont, and Coastal Plain Physiographic Provinces. Figure 2.5.1-1 shows the

physiographic provinces and indicates a 200-mi radius from the VEGP site. Several major

aquifers or aquifer systems are present with these physiographic provinces. The VEGP site and

associated groundwater are located within the Coastal Plain province (Miller 1990). However,

groundwater within the other provinces is discussed below to provide a complete picture of

regional hydrogeologic conditions.

The Valley and Ridge Physiographic Province lies about 180 mi northwest of the VEGP site.

Aquifers underlying the Valley and Ridge province occur within Paleozoic-age folded and faulted

sedimentary rock. The sedimentary strata consist predominantly of sandstone, shale, and

limestone, with minor amounts of dolomite, conglomerate, chert, and coal. The carbonate and

sandstone layers form the principal aquifers in the province. Typical well yields are from 10 gpm

in sandstone formations to 10 to 50 gpm within the limestone units. Locally high yields, equal to

100 gpm or greater, are possible within highly fractured strata or solution cavities. Localized

weathered rock and alluvium can provide lesser, but adequate, groundwater yields for domestic

use. (Miller 1990)
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The Piedmont and Blue Ridge Physiographic Provinces are hydrologically similar in nature. Both

provinces are composed primarily of metamorphic and igneous rocks. Surface materials in the

Blue Ridge Province consist mainly of thin residual soils, alluvium and colluvium. Surface

materials in the Piedmont Province consist generally of more deeply weathered residual soils

(saprolite) and alluvium. Groundwater occurs both in the fractured portions of bedrock and within

the saprolite and alluvium material. Well yields generally depend on the local fracture density and

fracture connectivity of the bedrock and range from a few to 30 gpm. Localized groundwater well

yields of 100 gpm or greater are possible. (Miller 1990)

The majority of Georgia's groundwater use occurs in the Coastal Plain Physiographic Province.

The Coastal Plain sediments are thin, less than 200 ft thick, along the western boundary of the

province (where they terminate at the contact with the Piedmont province, the Fall Line) and

thicken to over 4,000 ft in an eastern-to-southeastern direction. The sediments range in age from

Holocene to Cretaceous and overlie crystalline igneous and metamorphic bedrock, which is an

eastward extension of the Piedmont province (Miller 1990).

Groundwater in the Coastal Plain is withdrawn from both unconfined, shallow aquifer systems

and deeper, confined aquifer systems. These aquifers are recharged principally in their outcrop

area along the western boundary of the province near the Fall Line and from localized infiltration

of precipitation within the province. Precipitation migrates downward and laterally through the

unconsolidated surficial materials and discharges to nearby streams and low areas or percolates

downward into the deeper unconsolidated and consolidated material. The thickness and areal

extent of the Coastal Plain sediments result in higher groundwater storage than for any other

physiographic provinces in Georgia (Miller 1990).

Coastal Plain sediments comprise three aquifer systems consisting of seven aquifers that are

separated hydraulically by confining units. As presented 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. It is important to note that nomenclature used by

the U.S. Geological Survey (Clarke and West 1997) for geologic and hydrogeologic units differs

from the Huddleston and Summerour (1996) nomenclature used in Section 2.4.12.1.2 of the

ESP application to describe the local hydrogeologic units. In this 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

2.4.12-1 and Figure 4 of Clarke and West (1997) provide 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

2.4.12-3 Revision 4-S2
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deeper Gordon aquifer and Dublin and Midville aquifer systems is characterized by local flow to

the northwest near outcrop areas, 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 (Leeth and Nagle 1996) indicate incision into each

aquifer by the paleo Savannah River, and subsequent infill by permeable alluvium has 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 pIossibly separated

by a groundwater flow 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 Midville aquifer system. (Clarke

and West 1997)

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 an 18-month period at the VEGP site have also been used to develop potentiometric-surface

maps on a more highly resolved, site-specific basis. These maps are discussed in detail in

Section 2.4.12.1.3. The groundwater flow directions inferred from these 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.

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 (Tertiary) and

Dublin and Midville (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. Because the

permeable alluvium of the Savannah River valley allows for direct hydraulic connection between
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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 ft3/s during a drought year

(1941), to 1,670 ft3/s during a wet year (1949), and averaged 1,220 ft3/s. Of the average

discharge, the local flow system contributed an estimated 560 ft3/s and the intermediate and

regional flow systems contributed an estimated 660 ft3/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 in Georgia and South Carolina near the Savannah River

Site. The numerical model contains estimates of inflow or outflow across lateral boundaries,

recharge, discharge, groundwater pumpage, and vertical flow upward and downward across

confining units.

A two-dimensional, site specific, single layer numerical groundwater model has been developed

to predict the effects of VEGP Units 3 and 4 construction on the Water Table aquifer flow regime

(Appendix 2.4B). Aquifer recharge was varied across the model domain to account for variations

and post-construction changes in surficial geology, vegetative cover, and local land use patterns.

Net recharge and hydraulic conductivity values are varied across the model domain based on

observed hydrogeologic conditions in order to calibrate the model to observed Water Table

aquifer groundwater levels. The results of this modeling yield a recharge rate ranging from 0.0 to

10.0 inches per year depending on surficial conditions (Appendix 2.4B, Table 8). These values

are in general agreement with the recharge rates of Clarke and West (1997).

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
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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 2 ) 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 (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 also

unlikely 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.

There is no evidence to suggest that the potential for groundwater leakage between the Upper

Three Runs (Water Table) aquifer and Gordon (Tertiary sand) aquifer in the vicinity of the Pen

Branch fault exists at the VEGP site. SSAR Section 2.5.1.2.4 describes previous investigations of
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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 indicate that the fault, terminates in the Cretaceous Coastal Plain deposits

and that the overlying Tertiary deposits, including those comprising the Gordon (Tertiary sand)

aquifer, Gordon aquitard (Blue Bluff Marl), and Upper Three Runs (Water Table) aquifer, are not

considered to be 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

from the underlying confined aquifers.

Based on the results and discussion presented above, the Pen Branch fault has not affected the

Tertiary age deposits at the VEGP site and would be neither a barrier nor conduit for groundwater

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.

2.4.12.1.2 Local Hydrogeology

The VEGP site is located approximately 40 mi southeast of the Fall Line, the northwestern

boundary of the Coastal Plain physiographic province, and is adjacent to the Savannah River.

Geologic conditions beneath the VEGP site generally consist of about 1000 ft of Coastal Plain

sediments with underlying Triassic Basin rock southeast of the Pen Branch fault and Paleozoic

crystalline -rock northwest of this fault (Section 2.5.1). The Savannah River lies along the

northeast border of the VEGP site and influences the local hydrogeologic conditions within the

site area. This local hydrogeology discussion is restricted to the VEGP site vicinity (approximate

radius of 5 mi) south of the Savannah River.

Geotechnical and hydrogeological investigations performed for this ESP application provide

information on the VEGP site from the Triassic Basin rock to the ground surface. The

geotechnical logs are provided in Appendices 2.5A and 2.5C and further discussed in Section

2.5.4. The boring logs from the observation well installation are presented in Appendix 2.4A. In

addition,, reviews of the original site investigations for VEGP Units 1 and 2, existing unit well

monitoring programs, and published literature were included in the analysis. Results from these

investigations indicate that there are three aquifers underlying the VEGP site, the Cretaceous,

Tertiary, and Water Table (or Upper Three Runs), all being part of the Southeastern Coastal Plain

aquifer system. Although present regionally, the Surficial aquifer system, consisting of Miocene
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(Hawthorne Formation) through Quaternary deposits, is not continuous over Burke County or the

VEGP site (Miller 1990) and was not encountered in the investigations performed for this ESP

application.

The lower aquifer at the VEGP site overlies the bedrock and is comprised of Cretaceous-age

sediments. Locally, this aquifer system is known as the Cretaceous aquifer. The sediments

include sands, gravels, and clays of the Cape Fear Formation, Pio-Nono Formation and

associated unnamed sands, Gaillard Formation, Black Creek Formation, and Steel Creek

Formation. The middle aquifer system is made up of Tertiary-age sediments occurring over the

Cretaceous-age sediments described above. The middle aquifer is known locally as the Tertiary

aquifer system. It consists primarily of the permeable sands of the Still Branch and Congaree

Formations. The relatively impermeable clays and silts of the Snapp and Black Mingo

Formations overlie and confine the Cretaceous aquifer, while the clays and clayey sands of the

Lisbon Formation overlie and confine the Tertiary aquifer. The upper aquifer is unconfined and is

comprised of Tertiary-age sands, clays, and silts of the Barnwell Formation, which overlie the

relatively impermeable Lisbon Formation. This aquifer is known locally as the Water Table

aquifer or Upper Three Runs aquifer. Figure 2.4.12-1 illustrates the hydrostratigraphic column

for the VEGP site and surrounding area, identifying geologic units, confining units, and aquifers.

Figures 2.4.12-2A and 2B present hydrogeologic cross sections for the VEGP site. The aquifers

underlying the VEGP site and surrounding area are discussed below.

Cretaceous Aquifer

The Cretaceous aquifer locally comprises the Cape Fear Formation, Pio-Nono Formation/

unnamed sands, Gaillard Formation/Black Creek Formation, and Steel Creek Formation. These

formations generally consist of fluvial and estuarine deposits of cross-bedded quartzitic sand and

gravel interbedded with silt and clay. The coarse-grained sediments are mostly unconsolidated

and are generally permeable, while the fine-grained sediments are partially consolidated and are

generally impermeable. In addition to the varying lithology, the formation also exhibits lateral

•facies changes, on-lap and off-lap relationships, and discontinuous lenses (Huddlestun and

Summerour 1996). The elevations, thicknesses, and descriptions of these geologic formations,

as determined from VEGP geotechnical boring B-1003 (Appendix 2.5A), are summarized below:

" The basal Cape Fear Formation overlies the Triassic Dunbarton Basin bedrock, which

consists of alternating mudstone, sandstone, and breccia. Boring B-1003 encountered top of

bedrock at an elevation of approximately -826 ft msl. The Cape Fear Formation consists of
interbedded sands, silts, clays, and gravels. The formation is approximately 191 ft thick, with

the top of the formation being at El. -635 ft msl.

" The Pio-Nono Formation and other unnamed sands overlie the Cape Fear Formation. This

formation consists of sand, silt, and clay. The formation is approximately 60 ft thick, while the

top of the formation is at approximately El. -575 ft msl.
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9 The undifferentiated Gaillard Formation and Black Creek Formation overlie the Pio-Nono

Formation and unnamed sands. Most of the formation consists of sand with silt and clay, and

layers of gravel. The deposit is approximately 211 ft thick, with the top of the formation being

at approximately El. -364 ft msl.

o The Steel Creek Formation overlies the undifferentiated Gaillard Formation and Black Creek

Formation. It consists mainly of sand with clay and silt. The formation is approximately 110 ft

thick; the top of the formation is at approximately El. -254 ft msl.

The Cretaceous aquifer system has not been extensively developed, primarily because the

shallower Tertiary system is adequate for most groundwater needs and is available for use

throughout the region. Quantitative data from the limited number of test and production wells in

the Cretaceous strata, and inferred data from geologic and stratigraphic studies, indicate clearly

that the Cretaceous aquifer system is highly transmissive and is capable of providing good

quality groundwater.

Recharge to the Cretaceous aquifer system is primarily by direct infiltration of rainfall in its

outcrop area, located north of the VEGP site in a 10- to 30-mile-wide belt extending from

Augusta, Georgia, northeastward across South Carolina to near the state line separating North

and South Carolina. In the outcrop areas, precipitation penetrates the Cretaceous sediments.

Groundwater in the outcrop areas is under water table conditions, but as it moves progressively

downdip, it becomes confined beneath the overlying Snapp and Black Mingo Formations in the

vicinity of the VEGP site. Hence, the Cretaceous aquifer system is under confined conditions for

most of its areal extent. Discharge of the Cretaceous aquifer system is primarily from

subaqueous exposures of the aquifer that are presumed to occur along the Continental Shelf.

Other discharge sources are to the Savannah River and by pumping.

Tertiary Aquifer

The most productive aquifer at the VEGP site consists of the Congaree and Still Branch

Formations, which are hydraulically connected and are referred to as the Tertiary aquifer. The

overlying Lisbon Formation, containing the Blue Bluff Marl, acts as a confining layer. The

elevations, thicknesses, and descriptions of geologic formations comprising the Tertiary aquifer,

as encountered in boring B-1003 (Appendix 2.5A), are described below:

* The Black Mingo and Snapp Formations constitute a semi-confining hydrogeologic unit under

the VEGP site that separates the underlying Cretaceous aquifer from the overlying Tertiary

sand aquifer as they dip to the southeast. The Paleocene-age Black Mingo Formation is

approximately 39 ft thick and consists of sand, clay, and silt. The top of the formation is at-

approximately El. -215 ft msl. The Snapp Formation overlies the Black Mingo Formation and

consists of sand, clay and silt, and includes a basal gravel, layer. The stratum is also
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Paleocene in age. The formation is approximately 107 ft thick. The top of the formation is at

approximately El. -108 ft msl.

Above the Snapp is the Eocene-age Congaree Formation. The Congaree Formation has a

thickness of about 115 ft and consists primarily of sand with clay and silt, and a basal gravel

layer. The top of the formation is at an elevation of approximately 7.3 ft msl. The overlying

Still Branch and Bennock Millpond Sands Formation consist of sand, clay, and silt and has a

weak carbonate component. The formation thickness is approximately 54 ft, with the top of

the formation being approximately El. 50 ft msl.

* The Lisbon Formation overlies the Tertiary sediments. The Lisbon Formation is Eocene in

age and is comprised of sand, clay, and silt with interbedded layers of fossiliferous limestone.

The Lisbon Formation contains a marl known as the Blue Bluff Member (Blue Bluff Marl). The

Lisbon Formation also contains the McBean Limestone Member, a fossiliferous limestone

layer not encountered in borings at the VEGP Units 3 and 4 site. The formation has a

thickness of approximately 63 ft, and the top of the formation is at approximately El. 130 feet

msl. This formation separates the confined and unconfined aquifer systems beneath the

VEGP site.

In addition, the VEGP Units 1 and 2 UFSAR Section 2.5.1.2.2.2.1.1 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. Recent VEGP ESP and COL geotechnical and hydrogeological boring data have

been incorporated into the Blue Bluff Marl dataset. These data indicate that the base of the Blue

Bluff Marl ranges in elevation between 21 ft msl and 83 ft msl. Where fully penetrated, the marl

thickness ranges from a minimum of 5.0 feet where it has been scoured by the Savannah River

to a maximum of approximately 95 feet. Where the marl is fully intact, its mean thickness is

approximately 63 feet. Blue Bluff Marl structure contour and isopach maps have been prepared

to include this new data. These are included as Figures 2.5.1-47 and 2.5.1-51, respectively.

Recharge to the Tertiary aquifer is primarily by infiltration of rainfall in its outcrop area, which is a

belt 20 to 60 miles wide extending northeastward across central Georgia and into portions of

Alabama to the west and South Carolina to the east. Discharge from the Tertiary aquifer occurs

from pumping, from natural springs in areas where topography is lower than the piezometric level

of the aquifer, and from subaqueous outcrops that are presumed to occur offshore. Discharge

also occurs to the Savannah River where the river has completed eroded the Blue Bluff Marl

confining layer allowing discharge from the aquifer to the river bed.

Water Table Aquifer

The uppermost aquifer at the VEGP site is unconfined and consists of the Barnwell Group,

including the discontinuous deposits of the Utley limestone. The saturated interval within the
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Barnwell Group is commonly referred to as the Water Table aquifer (also known as the Upper

Three Runs aquifer) and is the first water-bearing zone encountered beneath the VEGP site.

The elevations, thicknesses, and descriptions of geologic formations comprising the Barnwell

Group were determined from VEGP ESP and COL geotechnical and hydrogeological borings

and are described below (Appendices 2.4A, 2.5A, and 2.5C).

* The Utley Limestone Member of the Barnwell Group consists of sand, clay, and silt with

carbonate-rich layers. The stratum is discontinuous across the VEGP site and was not

encountered in many of the 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 Appendices 2.4A, 2.5A,

and 2.5C. 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. The results are summarized in Table 2.4.12-13.

The data presented in Table 2.4.12-13 indicate that 27 of 189 borings were terminated above

the elevation where the Utley limestone would be expected to be encountered. An additional

10 borings were advanced at locations where the ground surface is below the elevation where

the Utley limestone would be expected to be encountered. Of the remaining 152 soil borings,

the Utley Limestone is absent in 54 borings, or 36 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 and

south towards the VEGP Units 3 and 4 cooling towers. Where present, the base of the Utley

Limestone ranges in elevation from approximately 96 ft msl to 152 ft msl. The Utley Limestone

isopach map presented in Figure 2.5.1-52 indicates that the limestone is a linear feature in its

areal extent with the axis of maximum thickness roughly extending north-northeast from the

VEGP Units 3 and 4 cooling towers to a location approximately 1200 feet east of Mallard

Pond. The limestone is absent along the flanks of this feature and increases in thickness to a

maximum of approximately 25 ft to 38 ft along its axis. Total thickness varies considerably,

and the Utley Limestone is absent in some places within its general area of extent.

Overlying the Utley limestone are undifferentiated sands, clays, and silts of the Barnwell

Group. The thickness of this group is variable and ranges from approximately 26 to 162 ft in

borings where the undifferentiated sediments of the Barnwell Group are fully penetrated. The

top of the group extends to the ground surface and ranges from approximately El. 164 ft msl to

280 ft msl.

Recharge to the Water Table aquifer is almost exclusively by infiltration of direct precipitation.

The presence of porous surface sands and the moderate topographic relief in the VEGP site

area suggest that a significant fraction of the precipitation infiltrates the ground or is lost to the

atmosphere by evapotranspiration. Discharge is to localized drainages and wells.
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2.4.12.1.3 Observation Well Data

Data from a combination of new wells installed for the ESP application and existing VEGP site

wells were used to develop groundwater elevation contour maps and present groundwater

elevation trends. The new wells, designated OW-1 001 through OW-1015, were installed in May

and June 2005. Ten of the new wells are screened in the Water Table aquifer and five are

screened in the confined Tertiary aquifer system below the Blue Bluff Marl. No wells were

installed into the deeper Cretaceous aquifer. Existing wells 142 and 179, remaining from the pre-

construction monitoring network for VEGP Units 1 and'2, are screened in the Water Table

aquifer. Existing wells with identifications beginning with the number 8 were installed between

1979 and 1985 to monitor construction dewatering of VEGP Units 1 and 2. These wells are

screened in either the Water Table or Tertiary aquifers. Existing wells with an LT designation

were installed in 1985 as part of post-construction monitoring activities and are screened in the

Water Table aquifer.

Observation well OW-1001A was installed at the site in October 2005 to replace OW-1001.

Observation well OW-1001A was the only new "'A" well installed at the site for the ESP

application. Observation well OW-1 001A may be confused with the borings or drill logs contained

in Appendix 2.4A which also use the suffix "A" to indicate abandoned wells. OW-1001A was

installed during the geotechnical subsurface investigation performed at the site and is not

discussed in Appendix 2.4A report. A summary of borings or holes drilled at the site to

accommodate installation of the new observation wells is provided in Table 2.4.12-14.

Groundwater level elevations in OW-1001 measured between the period June 2005 and July

2007 (groundwater level data continues to be collected in wells OW-1001 and OW-1001A for

observation purposes) range from about 114 to 118 ft msl with a seasonal fluctuation of about 4.4

ft. These groundwater levels and seasonal fluctuations are not consistent with the groundwater

levels and seasonal fluctuations of groundwater levels in the Water Table aquifer and suggest

that the screened portion of the well is not in good hydraulic communication with the Water Table

aquifer. Review of the boring log, daily field log, well development log and in situ hydraulic

conductivity test results for the well indicate that either the formation material adjacent to the well

was adversely impacted by well construction or that the well was inadvertently installed in the

confining unit underlying the formation material. Observation well OW-1001A was installed to

replace well OW-I001, as discussed above. The construction log for OW-1001A contained in

Appendix 2.5A (report Appendix D) indicates that the screened portion of the well ranges in

elevation from 146.13 to 136.13 ft msl. Groundwater level elevations for the 18-month monitoring

period range from 135.91 to 135.99 ft msl. Based on these groundwater level data, it is evident

that the groundwater level in the well is close to or below the bottom of the screened interval of

the well, indicating no hydraulic communication with the Water Table aquifer. Groundwater data

obtained from OW-1001 and OW-1001A are considered invalid and are not used in the following

groundwater evaluations.
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Monthly water levels in the observation wells were measured to characterize seasonal trends in

groundwater levels and flow directions for the VEGP site. Monthly monitoring of these wells

began in June 2005 and is continuing. A 26-month data set representing June 2005 through July

2007 is utilized for the ESP application. In addition, some long-term data are available for certain

existing wells completed in the Water Table and Tertiary aquifers and are used to characterize

historic trends.

The locations of VEGP site observation wells that are being monitored are shown in Figure

2.4.12-3. Table 2.4.12-1 lists the observation wells currently being used to monitor the Water

Table aquifer, while Table 2.4.12-2 lists the observation wells currently being used to monitor the

Tertiary aquifer.

The following groundwater piezometric surface discussion is based on the information presented

in Tables 2.4.12-1 and 2.4.12-2, Figures 2.4.12-7 through 2.4.12-11, Figures 2.4.12-14 through

2.4.12-18, Figures 2.4.12-21 through 2.4.12-26, and Figures 2.4.12-28 through 2.4.12-31.

Water Table Aquifer

Groundwater level data for the Water Table aquifer available for the 1979 through 2007 period

are provided in Figure 2.4.12-21. Table 2.4.12-15 summarizes the historical groundwater levels

for the Water Table aquifer. Also shown on this figure is annual precipitation measured at three

climate stations close to the VEGP site, which includes the Augusta WSO Airport, Waynesboro 2

NE, and Millen 4N climate stations. Precipitation data were obtained from the South Carolina

Department of Natural Resources website (SC DNR 2007). In addition, the Palmer Drought

Severity Index (PDSI) and Palmer Hydrological Drought Index (PHDI) are plotted on Figure

2.4.12-22 for the same period. The PDSI attempts to measure the duration and intensity of the

long-term cumulative meteorological drought and wet conditions. The PDHI is another long-term

drought index intended to measure the hydrological impacts of drought (e.g., reservoir levels,

groundwater levels, etc.). PDSI and PHDI data were obtained from the National Climatic Data

Center (NCDC) website (NCDC 2007). These indices provide an indication of the severity of a

wet or dry spell. The indices generally range from +6 to -6 with negative values denoting dry

spells and positive values denoting wet spells. Values of +0.5 to -0.5 indicate normal conditions.

Figure 2.4.12-21 shows that during the period 1979 to 1984, groundwater level elevations in the

Water Table aquifer were impacted (lowered) by construction dewatering of the power block

excavation for VEGP Units 1 and 2 that was in effect from June 1976 to March 1983.

Groundwater levels for subsequent years exhibit variability in response to meteorological

conditions. The magnitude of the variability can be estimated using data from the wells having

the longest period of record, which include wells 802A, 805A, 808, LT-7A, LT-12, and LT-13.

Table 2.4.12-16 summarizes the minimum and maximum water levels recorded at each of these

wells. These results indicate a 5-to 8-ft range in water levels over the 17-year period of record for

these wells. Inspection of the long-term hydrographs for these wells in conjunction with the

2.4.12-13 Revision 4-S2June 2008



Southern Nuclear Operating Company
Vogtle Early Site Permit Application
Part 2 - Site Safety Analysis Report

drought severity indices for the same period indicates that groundwater levels in the Water Table

aquifer generally correlate with the PDSI and PDHI. Water levels tend to remain unchanged

when the drought severity indices remain near normal (±1). During drought periods when the

PDSI or PDHI index falls to -2 or below, groundwater levels tend to decline. Conversely, during

wet periods when the PDSI or PDHI increases to +2 or more, groundwater levels tend to rise.

Increases or decreases in the drought indices would be associated with the increases or

decreases in the rate of recharge of the Water Table aquifer. Because of the relatively large depth

to the water table (at least 60 ft), prolonged wet or dry periods on the order of a year in duration

are apparently required to affect the recharge to the water table at these depths.

Recent groundwater data from June 2005 to July 2007 for the Water Table aquifer are

summarized in Table 2.4.12-1 and shown in Figure 2.4.12-23. During the 26-month monitoring

period, groundwater elevations ranged from about 132 to 165.5 ft msl with seasonal fluctuations

averaging about 1.7 feet. These data exhibit very little variability because the recharge during

this period was evidently relatively constant. Comparison of historical groundwater level

elevations to precipitation events and other meteorological indices over a longer period of time

suggest that persistent and significant wet weather is required to elicit any significant water table

response, as discussed above. The annual precipitation, the PDSI, and the PDHI for the 2004 to

2006 period have been relatively stable and near normal values. Due to the absence of any

upward or downward trends in these indices, it is therefore expected that groundwater elevations

in the Water Table aquifer would be relatively steady over this period.

The groundwater elevation data summarized in Table 2.4.12-1 were used to develop

groundwater surface elevation contour maps for the Water Table aquifer on a quarterly basis.

These maps are presented in Figures 2.4.12-7 through 2.4.12-11 for June 2005 through June

2006, Figure 2.4.12-24 for November 2006, and Figures 2.4.12-28 to 2.4.12-29 for March and

June 2007. Note that a contour map for November 2006 was not developed as no groundwater

level data are available for September and October 2006. For each quarter, the spatial trend in

the piezometric surface is similar, with elevations ranging from a high of approximately El. 165.5

ft msl in the vicinity of well OW-1013 to a low of approximately El. 132 ft msl at well OW-1005.

The groundwater surface contour maps indicate that horizontal groundwater flow across the

VEGP site is in a north-northwest direction toward Mallard Pond (also known as Mathes Pond).

This surface water feature is a local discharge point for the shallow groundwater flowing beneath

the VEGP site. The observed horizontal hydraulic gradient across the site for the Water Table

aquifer is relatively consistent between the seven figures and is approximately 0.014 ft/ft.

Tertiary Aquifer

Historical groundwater elevations from 1971 through 1985 for Tertiary aquifer wells 27 and 29 are

provided in Figure 2.4.12-12.
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Recent groundwater elevation data from June 2005 to July 2007 for the Tertiary aquifer are

summarized in Table 2.4.12-2 and shown in Figure 2.4.12-25. Groundwater elevations for this

26-month monitoring period range from about 81 to 128 ft msl. Elevations are relatively constant

from June to August 2005. In most cases, the piezometric head of the aquifer declines from

August 2005 through November 2005. The elevations begin to rebound in December 2006,

continuing through February 2006. A decline in piezometric head is observed from February

2006 through November 2006 followed by rising levels through February 2007. Groundwater

elevations decreased from March 2007 through July 2007, reaching the lowest levels seen

during the 26-month observation period. The lowering of the piezometric surface is likely in

response to a decrease in precipitation. October and November are the months with the lowest

precipitation during the year for this area. Well 27 shows a higher degree of variability than the

others and is likely influenced by its proximity to the Savannah River.

The groundwater elevation data summarized in Table 2.4.12-2 were used to develop piezometric

surface maps for the Tertiary aquifer. The Tertiary aquifer piezometric surface is presented in

Figures 2.4.12-14 through 2.4.12-18 for June 2005 through June 2006, Figure 2.4.12-26 for

November 2006, and Figures 2.4.12-30 to 2.4.12-31 for March and June 2007. The piezometric

surfaces for the Tertiary aquifer show a relatively consistent flow pattern. In general, the

groundwater in this aquifer unit shows an east-to-northeast flow pattern, toward the Savannah

River. Head elevations range from approximately El. 125 ft msl in the western portion of the

VEGP site to less than El. 100 ft msl in the vicinity of the bluff next to the Savannah River flood

plain. The elevation of the piezometric head at the bluff and that of the Savannah River flood

plain suggest groundwater is discharging to the Savannah River. The piezometric elevations in

the Tertiary aquifer decreased by an average of approximately 8.7 ft across the VEGP site during

the 26-month observation period.

The horizontal hydraulic gradient across the site for the Tertiary aquifer is relatively consistent

among the seven figures and is approximately 0.005 ft/ft. In the center of the VEGP site, there is

a downward head difference of approximately 50 ft between the Water Table aquifer and the

Tertiary aquifer, suggesting hydraulic separation of the two aquifers. The Blue Bluff Marl

confining unit that separates the aquifer systems has an average thickness of about 63 ft at the

VEGP site.

Cretaceous Aquifer

At the VEGP site, both the Cretaceous and the Tertiary aquifers are considered confined beneath

the Blue Bluff Marl but are in apparent hydraulic connection with each other. At some distance

downdip of the VEGP site, the Cretaceous aquifer becomes hydraulically separated from the

Tertiary aquifer. This separation is believed to be due to facies changes in the intervening clays

and silts of the Snapp and Black Mingo formations becoming relatively impermeable. The point

at which this occurs is not well defined but it is believed to be a few miles downdip (south) of the

site.
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The regional direction of the groundwater flow in the Cretaceous (and the Tertiary) aquifer

system is south-by-southeast at a hydraulic gradient of approximately 6 to 20 ft/mi (0.001 to

0.004 ft/ft) (Siple 1967). From the vicinity of the Fall Line to a point expected to be a few miles

south of the site, the Savannah River has downcut through the Blue Bluff Marl confining layer

and into the underlying strata. The Savannah River channel cut allows both the Cretaceous and

the Tertiary aquifers to discharge to the riverbed, resulting in a localized hydraulic (groundwater)

sink. The aquifer flow directions in the vicinity of the riyer cut are affected by the hydraulic sink

and do not follow regional trends.

2.4.12.1.4 Hydrogeologic Properties

Slug tests were performed in the new groundwater observation wells installed in connection with

the ESP application to determine in situ hydraulic conductivity values for the Water Table and

Tertiary aquifers. Table 2.4.12-3 summarizes the test results. Soil samples collected from

selected geotechnical and hydrogeological borings were submitted for laboratory tests to

determine grain size, moisture content, and specific gravity, results from which are included in

Tables 2.4.12-4 through 2.4.12-6. Similar data are available for the adjacent VEGP Units 1 and 2

site. The hydrogeological properties of the Water Table aquifer, Lisbon Formation (Blue Bluff

Marl) confining unit, Tertiary aquifer, and Cretaceous aquifer at the VEGP site are discussed

below.

Water Table Aquifer

In the vicinity of the VEGP site, the basal unit of the Barnwell Group, the Utley limestone

member, is capable of transmitting groundwater but is of limited areal and vertical extent. In

addition, the horizontal and vertical hydraulic conductivity of the saturated clays, silts, and sands

within the Barnwell Group varies considerably, due to variable clay content.

The hydraulic conductivity of the Water Table aquifer within the vicinity of the VEGP site was

previously measured by both in situ and laboratory testing methods during site characterization

investigations for VEGP Units 1 and 2. In situ hydraulic conductivity values for the Barnwell

Group sands, silts, and clays were found to range between 200 and 267 ft/yr (0.5 to 0.7 ft/day).

Laboratory values varied beyond the range of the in situ tests from 9.8 to 302 ft/yr (0.03 to 0.8 ft/

day). Well pumping tests conducted in the Utley limestone member of the Barnwell Group

resulted in hydraulic conductivities ranging from 3,250 to 125,400 ft/yr (9 to 343 ft/day), while

falling and constant head tests suggested lower values, ranging from 96 to 5,800 ft/yr (0.3 to 16

ft/day). These results indicate the possibility of localized, highly permeable zones in the Utley

limestone.

Hydraulic conductivities were reported from the site characterization investigations for VEGP

Units 3 and 4. Slug test results for the Water Table aquifer range from 0.12 to 2.65 ft/day, with a

geometric mean of 0.5 ft/day (Table 2.4.12-3). A two-dimensional, site specific, single layer
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numerical groundwater model has been developed to predict the effects of VEGP Units 3 and 4

construction on the Water Table aquifer flow regime (Appendix 2.4B). Hydraulic conductivity was

varied across the model domain to account for lateral variations in surficial geology and locations

of construction fill materials. Horizontal hydraulic conductivity values were varied across the

model domain based on observed hydrogeologic conditions in order to calibrate the model to

recently observed Water Table aquifer groundwater levels. The results of this modeling yield

horizontal hydraulic conductivity values ranging from 8.0 to 32 ft/day for the areas outside of the

immediate VEGP Units 3 and 4 Power Block area. These values lie within the range of Barnwell

Group hydraulic conductivity Values cited above and are considered representative of the

horizontal hydraulic conductivity for the Water Table aquifer.

VEGP Units 1 and 2 laboratory porosity values for the Barnwell Group sands, silts, and clays

were found to range from 34 to 61 percent, with a mean value of 44 percent. Table 2.4.12-4

summarizes the laboratory test results for geotechnical samples collected below the capillary

fringe in the Barnwell Formation, which were at depths ranging from El. 108.to 160 ft msl. Sand

and clay make up the majority of samples. Measured moisture contents, by weight percent,

range from 19.7 to 47.0 percent and have a median value of 27.6 percent. Specific gravity

analysis was performed only for the samples collected from the observation well borings. Values

range between 2.59 to 2.75 and have a median value of 2.66. Using the median moisture

content of 27.6 percent and a value of 2.66 for the specific gravity, the void ratio is estimated to

be about 0.73. A total porosity of 42 percent is calculated from this void ratio (Craig 1994), and

an effective porosity of about 34 percent is estimated based on 80 percent of the total porosity

(de Marsily 1986). The specific yield for the Water Table aquifer was not determined; however,

an estimate of this value taken from published literature for similar aquifer materials indicates that

it may be in the range of 0.20 to 0.33 (McWhorter and Sunada 1977). The effective porosity of

the backfill is assumed to be 0.34 as established during site characterization investigations for

VEGP Units 1 and 2.

Post-Construction Groundwater Model

A two-dimensional single layer groundwater model was developed to simulate post-construction

groundwater flow in the Water Table aquifer at the VEGP site (Appendix 2.4B). A conceptual

representation of the groundwater model developed for the VEGP site is shown on Appendix

2.4B, Figure 18. Appendix 2.4B, Figure 19 shows the numerical representation of the

groundwater model including the horizontal grid formulation. The grid spacing surrounding the

existing (Units 1 and 2) and proposed (Units 3 and 4) plant areas is set at 100 ft by 100 ft,

whereas for the remaining area, the grid spacing is set at 200 ft by 200 ft.

Topographic and surficial geology maps were used to delineate the vertical extent of the Water

Table aquifer in this single layer groundwater model. The top elevation of the groundwater

model is the ground surface elevation. The ground surface elevation data were obtained from

USGS 1:24,000 quadrangle maps. The base elevation of the groundwater model (i.e. top of Blue
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Bluff Marl) is defined by ESP and COL geotechnical and hydrogeological boring data. The base

layer of the model is the low permeability Blue Bluff Marl which hydraulically isolates the Water

Table aquifer from the underlying Tertiary aquifer (Appendix 2.4B, Figure 5). The model domain

covers approximately six square miles.

The boundaries of the model domain were selected to coincide with key physical features of the

model area that are shown in Appendix 2.4B, Figure 18. These key physical features are

numerically represented as drain boundaries and no flow boundaries.

Hydraulic conductivity and net recharge values were allowed to vary in order to calibrate the

model to the observed groundwater levels (March 2006). The model calibration suggested that a

*much higher hydraulic conductivity value should be used for the area surrounding Mallard Pond

(100 ft/day) in order to match the observed water table elevations in the area near Mallard Pond.

Hydraulic conductivities for the Barnwell Group in the primary model domain area were varied to

account for the presence/absence of the more permeable Utley Limestone member. During

construction, fill material will be used around and beneath the power block and auxiliary

buildings. It is necessary to account for this fill material in the post-construction model. The
hydraulic conductivity of the fill material for the construction of Units 3 & 4 is assumed to be the

same as that of the fill material used for Units 1 & 2. As discussed in Appendix 2.4B, Section 2.7,

the geometric mean of four slug tests conducted in the structural fill material for Units 1 & 2 was

2.3 ft/day. The hydraulic conductivity values from these tests ranged froml.3 to 3.3 ft/day. As a

conservative assumption it is assumed that the hydraulic conductivity of the fill material is equal

to the maximum measured value, i.e. 3.3 ft/day (Appendix 2.4B, Table 4). The aquifer recharge

rate was varied across the model domain to account for variations in surficial geology, vegetative

cover, and local land use patterns. For paved areas, the net recharge rate in the model was set

equal to zero.

By executing a series of seven model runs with different combinations of hydraulic conductivity

and recharge values, the best performing model run was identified as Model 7. These seven

model runs represent alternative conceptual models, i.e. different sets of assumptions, for the

site. The key input parameters used for these model runs are described in Appendix 2.4B,

Section 4.4 and summarized in Appendix 2.4B, Table 8. Simulated post-construction

groundwater levels generated using Model 7 are presented in Appendix 2.4B, Figure 74. The

post-construction groundwater levels at observation well OW-1003 (Unit 3 location) are

approximately 0.5 feet higher than the calibrated pre-construction groundwater levels.

Post-construction release points, groundwater pathways and discharge points were evaluated

using particle tracking for the selected model run (Model 7). In each case, particles are released

from the perimeter of the 775-ft radius circle defining the area surrounding the nuclear island

auxiliary buildings of Units 3 & 4 and tracked to their potential discharge points. As seen from

Appendix 2.4B, Figure 77, the potential particle tracking path line from the various discharge

points is always directed towards Mallard Pond. This implies that all releases from any point
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inside the 1200-ft diameter circle around the power block area will also discharge to Mallard

Pond. The particle tracking path line from the specific release point in the Unit 4 Auxiliary Building

is shown in Appendix 2.4B, Figure 78.

Groundwater Travel Time

The groundwater travel time has been estimated by considering the locations of the effluent

holdup tanks (the initial release location), observed hydraulic conductivities of the backfill, and

estimates of the hydraulic gradients, and hydraulic conductivities, and travel path lengths through

the native materials comprising the Water Table aquifer based on the results of the post-

construction groundwater modeling. The total saturated zone travel time is the sum of three

components: (1) travel time in the backfill; (2) travel time in the Water Table aquifer in the area

between the backfill and the area near OW-1005; and (3) travel time between OW-1005 and

Mallard Pond. The travel time in each is a function of the travel distance, hydraulic conductivity,

effective porosity, and hydraulic gradient. The basis for estimating the travel time in each of these

three segments is described below.

The travel distance in the backfill represents the curvilinear distance along the predicted particle

flow track between the re'lease point in the northwestern portion of the Unit 4 auxiliary building

potentially flooded by a tank rupture and the southwestern extent of the power block excavation

at an elevation of approximately 158 ft msl, where groundwater would flow from backfill to native

material (Appendix 2.4B, Figure 78). As indicated previously, a hydraulic conductivity of 3.3 ft/

day was assigned to the backfill. The effective porosity of the backfill was taken to be 0.34 as
established during site characterization investigations for VEGP Units 1 and 2. Because the

backfill for Units 3 and 4 will be obtained from the borrow areas used for Units 1 and 2 and

compacted to the same criteria, the hydraulic conductivity and porosity values observed for Units

1 and 2 should be representative of Units 3 and 4. Based on the aforementioned parameters,

the groundwater travel time in the backfill was calculated to be 2.4 years (Appendix 2.4B, Table

15) (Heath 1998).

The travel distance through the native material between the power block area and well OW-1 005

lies along the predicted particle flow track between the location on southwestern side of the

power block excavation where groundwater flow enters native material and the area near

observation well OW-1005 where higher permeability alluvial material is modeled to be

encountered (Appendix 2.4B, Figure 78). A hydraulic conductivity of 32 ft/day, based on the

groundwater model calibration results, is used in this analysis. The effective porosity of the Water

Table aquifer has been estimated to be 0.34 based on site-specific ESP and COL investigation

measurements. Using the parameters described above, a groundwater travel time of 3.2 years is

estimated for this segment (Appendix 2.4B, Table 15).

The predicted groundwater travel time along the particle flow track between the modeled

boundary of the alluvial materials near observation well OW-1005 and Mallard Pond (Appendix
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2.4B, Figure 78) is approximately 1.1 years (Appendix 2.4B, Table 15). A hydraulic conductivity

of 100 ft/day, based on the groundwater model calibration results, and the same effective

porosity cited above for the native materials (0.34) is used in this analysis.

Summing the above travel times, the total travel time for this analysis is 6.7 years (Appendix

2.4B, Table 15).

The geotechnical boring logs contained in Appendix 2.5A, which report some occurrence of

water loss during drilling through the Utley limestone, and high hydraulic conductivity test results

for the Utley limestone obtained during site investigations for VEGP Units 1 and 2 indicate the

possibility of localized highly permeable zones in the Utley limestone. These zones could act as

preferential pathways for groundwater flow if there was an accidental liquid release of effluents to

the groundwater at the VEGP site.

As described in SSAR Section 2.5.4.5, construction of the new VEGP Units 3 and 4 will require a

substantial amount of excavation and backfill. The excavation will be necessary to completely

remove the sands, silt, clays, and Utley limestone of the Barnwell Group. 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. The

construction duration for excavation then backfill to the bottom of the containment and auxiliary

buildings is currently projected to be about 18 months. Filling will continue up around these

structures to final grade. The fill will primarily consist of granular materials, selected from portions

of the excavated sands 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 a minimum 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. Compared

to the hydraulic conductivities for the Water Table aquifer, as described above, it can be seen that

the hydraulic conductivity of the fill is lower 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. 186.5 ft msl. This elevation is at least 25 to 35 ft above the water
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table. Because these structures will not extend below the water table, they would not affect the

hydrogeologic characteristics of the underlying saturated zone.

Lisbon Formation (Blue Bluff Marl) Confining Unit

The hydraulic conductivity of the marl layer is very low, and it effectively confines the aquifer

underlying it. It is considered a vertical barrier to groundwater movement. In situ permeability

tests (packer tests) were performed in the marl during site characterization investigations for

VEGP Units 1 and 2. In 90 percent of the intervals tested, no measurable water inflow occurred.

Laboratory permeability tests were also conducted on core samples collected from the marl.

Laboratory measurements ranged from 0.0052 to 8.8 ft/yr (1.4x10-5-to 2.4x10-2 ft/day) with a

geometric mean of 1.3x10-3 ft/day, indicating the marl is nearly impermeable. Porosity values

ranged from 24 to 62 percent, with a mean value of 48 percent.

Geotechnical laboratory results for the Lisbon Formation (Blue Bluff Marl) confining unit are

summarized in Table 2.4.12-5 for the VEGP site. Soil samples were collected between El. 51

and 135 ft msl. The samples consist of gravel, sand, and clay. Moisture contents range from

13.5 to 67 percent, with porosities of 25 to 59 percent. Using the median moisture content of 29

percent from geotechnical laboratory results and an assumed specific gravity of 2.65, the void

ratio of the confining unit is estimated to be 77 percent. Based on the void ratio value, total

porosity is calculated to be 44 percent. The effective porosity of the Blue Bluff Marl was estimated

using de Marsily (1986) Figure 2.17. This figure plots total and effective porosity as a function of

grain size. To estimate the effective porosity for the marl, the ratio of effective to total porosity

determined from Figure 2.17 was applied to the site-specific total porosity value for the VEGP

site. Using the median D50 value of 0.24 mm as a representative grain size (Table 2.4.12-5), a

ratio of effective to total porosity of about 0.8 was determined. Multiplying the median -total

porosity of 0.44 by this ratio yields an effective porosity of 0.35.

The effective porosity was also estimated as the difference between the total porosity and the

residual water content, as given by Yu et al. (1993) Equation 4.4. Grain size distribution data

indicate that most of the Blue Bluff Marl samples can be classified as a silty sand (SM) or clayey

sand (SC). The residual water content for SM or SC soilsobtained from Carsel and Parrish

(1988) using equivalent USDA-SCS soil textural classifications ranges from 0.07 to 0.10. The

effective porosity would then range from 0.34 to 0.37. This result indicates that the 0.35 value for

effective porosity is representative of the Blue Bluff Marl.

Tertiary Aquifer

Hydraulic conductivities determined from Tertiary aquifer slug tests range from 0.35 to 2.1 ft/day,

with a geometric mean of 0.83 ft/day (Table 2.4.12-3). These results are consistent with those for

the VEGP Units 1 and 2 site for which the geometric mean was determined to be 0.51 ft/day. The

laboratory results from the ESP and COL geotechnical samples collected in the Tertiary aquifer
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are presented in Table 2.4.12-6. Sample elevations range from El. -273.ft msl to 75 ft msl, with

the samples consisting mainly of sand and fine particles, with some gravel. Moisture content

ranges from 16.5 to 40.7 percent, with specific gravity values varying from 2.62 to 2.69. Using

the median moisture content of 23.6 percent and a value of 2.67 for the specific gravity, the void

ratio of the Tertiary aquifer is estimated to be about 0.63. A total porosity of 38.7 percent is

calculated from this void ratio (Craig 1994), and an effective porosity of about 30.9 percent is

estimated based on 80 percent of the total porosity (de Marsily 1986). The storage coefficient

for the Tertiary aquifer alone has not been determined; however, previous tests of wells

completed in the combined Cretaceous/Tertiary aquifers suggest that a value on the order of 10-
4 would be a reasonable estimate (see below).

The horizontal hydraulic gradient of the Tertiary aquifer is approximately 0.005 ft/ft, based on the

maximum water level observed at well OW-1008 (127.99 ft msl), the minimum water level

observed at well 27 (81.01 ft msl), and the distance between the two observation wells of about

8,700 ft. The average horizontal groundwater velocity was calculated at 0.013 ft/day using a

hydraulic conductivity of 0.83 ft/day, a hydraulic gradient of 0.005 ft/ft, and an effective porosity of

30.9 percent (Heath 1998). Using a distance of 5,600 ft from the center of the power block area

for the new AP1000 units to the closest point of the Savannah River, the groundwater travel time
from the power block area to the Savannah River in the Tertiary aquifer is estimated to be about

1142 years.

Cretaceous Aquifer

Two makeup water wells (designated as MU-1 and MU-2A) for VEGP Units 1 and 2 were

reported to be capable of supplying water at 2,000 gal./min and 1,000 gal./min, respectively. The

water is withdrawn from the combined Cretaceous/Tertiary aquifers. Pumping tests were

conducted at these wells in 1977. Transmissivity values ranged between 110,400 to 130,900

gallons per day per foot (gpd/ft). A storage coefficient was calculated at 1.07 x 10-4.

A pumping test was also conducted in a Cretaceous aquifer test well identified as TW-1 during

site characterization activities for VEGP Units 1 and 2. A transmissivity value of 158,000 gpd/ft

was calculated as an average value for the aquifer. The storage coefficient ranged between 3.3

x 10-4 and 2.1 x 10-4, indicating the aquifer is effectively under confined conditions.

Vertical hydraulic conductivities were estimated assuming that the anisotropy ratio between the

vertical and horizontal directions is 1:3, based on measured horizontal and vertical hydraulic

conductivities for sandstone deposits (Freeze and Cherry 1979). The vertical hydraulic

conductivities for the Water Table aquifer, Lisbon Formation confining unit, and Tertiary aquifer

are estimated to be 0.14, 0.00045, and 0.28 ft/day, respectively.
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2.4.12.2 Regional and Local Groundwater Use

Present groundwater uses within 25 mi of the VEGP site are primarily municipal, industrial, and

agricultural. Most of the groundwater wells withdraw water from the Cretaceous aquifer. Apart

from water withdrawals for VEGP Units 1 and 2, the immediate area near the VEGP site has

mainly domestic users, with no other nearby large groundwater users. The nearest domestic

well is located west of the VEGP site across River Road.

The Georgia Environmental Protection Division (EPD) issues permits for wells having average

daily withdrawals that exceed 100,000 gpd during any single month. Table 2.4.12-7 lists the

permitted groundwater users, aquifer and withdrawal rates, and annual average withdrawal rates

for municipal and industrial wells within 25 mi of the VEGP site and permitted by the Georgia

EDP. Table 2.4.12-8 lists similar data for agricultural wells for the counties within 25 mi of the

VEGP site and permitted by the Georgia EPD. The Safe Drinking Water Information System

(SDWIS) maintained by the US EPA lists community, non-transient non-community, and transient

non-community water systems serving the public. Community water. systems are defined as

those that serve the same people year-round (e.g., in homes or businesses). Non-transient non-

community water systems are those that serve the same people, but not year-round (e.g.,

schools that have their own water system). Transient non-community water systems are those

that do not consistently serve the same people (e.g., rest stops, campground, gas stations).

Table 2.4.12-9 lists the community, non-transient non-community, and transient non-community

water systems using groundwater as their primary water source within 25 mi of the VEGP site.

The locations of the agricultural, industrial, and municipal wells permitted by the Georgia EPD

along with the public water system wells listed in the SDWIS database within 25 mi of the VEGP

site are shown in Figure 2.4.12-19. These data indicate the nearest permitted agricultural well

(William Hatcher, A-28) to be about 3.4 mi northwest of the VEGP site, while the nearest

permitted industrial well (International Paper, I-1) is about 8.5 mi northwest of the site. The

nearest municipal well (City of Waynesboro, M-1) is seen to be about 14.5 mi west-southwest of

the VEGP site. The nearest SDWIS-listed well (Dealigle Mobile Home Park, C-6) is about 4.9 mi

southwest of the VEGP site These wells are sufficiently distant from the VEGP site such that

pumping these wells would have no effect on groundwater levels at the VEGP site. The recharge

areas for the source aquifers for the nearest Georgia EPD-permitted wells are in their outcrop

areas located up-gradient of the VEGP site and beyond the influence of the new units.

Regionally, projected overall water use is expected to increase through 2035 for Burke County.

Surface water Osage. is increasing; however, it is increasing at a much slower rate than

groundwater usage, approximately 5 percent versus 17 percent. Burke County's water usage,

including both surface and groundwater, is projected as 100 to 120 mgpd for 2035 (Fanning et

al. 2003). Projections for Burke County total water use in 2050 are provided in the

Comprehensive Water Supply Management ,Plan for Burke County and its Municipalities

(Rutherford 2000). Assuming the same water usage patterns, groundwater demand with the
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population increasing to 43,420 people is projected to be 10.94 mgpd for domestic use, 14.73

mgpd for industrial use, and 40.96 mgpd for agricultural use, which totals 66.63 mgpd

(Rutherford 2000).

Local groundwater use includes domestic wells and wells supplying water to existing VEGP Units

I and 2. Operating plant uses include makeup process water, utility water, potable water, and

supply for the fire protection system. Table 2.4.12-10 lists these wells, while, Figure 2.4.12-20

identifies their location. Current permitted withdrawal rates are a monthly average of 6 mgpd and

an annual average of 5.5 mgpd, as permitted by the Georgia EPD. Three of the wells are in the

Cretaceous aquifer at depths varying from 851 to 884 ft, with design yields of 1,000 to 2,000

gpm. These wells provide makeup water for the plant processes. The remaining six wells

extend into the Tertiary aquifer, range in depth from 200 to 370 ft, and have design yields of 20 to

150 gpm. Average annual usage levels for 1999 to 2004 from all wells excluding SEC are from

0.79 to 1.44 mgpd (SNC 2005a). The SEC well was added in 2005 and will be included on water

usage data from 2006. Recent groundwater usage from June 2005 to December 2005 is in Table

2.4.12-11.

Table 2.4.12-12 shows projected groundwater use for two AP1000 units with normal and

maximum usage values. Service water system make-up, potable water system, demineralized

water system, fire protection system, and miscellaneous users are the intended uses.

Groundwater needed to supply VEGP Units 3 and 4 will be obtained from two 1,500 gpm wells

installed in the Cretaceous aquifer. The maximum case water demand is conservatively based on

several plant operating modes, which are not expected to operateconcurrently. Based on the

wells that currently supply makeup water for plant processes for the existing Units 1 and 2 (MU-1

and MU-2A) the proposed wells will extend to a depth of approximately 850 ft below the ground

surface and will be open to selected aquifer zones within the Cretaceous aquifer. The proposed

locations of the new wells are shown on Figure 2.4.12-27. SNC's groundwater use permit (SNC

2005a) will be modified accordingly.

2.4.12.3 Monitoring or Safeguard Requirements

Groundwater monitoring for the VEGP site takes place through programs implemented both for

the existing units and as part of the ESP effort by SNC.. Current groundwater monitoring

programs for the existing units are addressed in VEGP Procedure Number 30140-C, Revision 22

(VEGP 2006). The results of these programs are reported semiannually.

As part of detailed engineering, the existing SNC groundwater monitoring programs will be

evaluated with respect to placement of the new units to determine if any additional monitoring of

existing or construction of new observation wells will be required to adequately monitor impacts

on groundwater. This evaluation will include a review of the observation wells installed for the

ESP application to determine if they can be used as part of any longer-term groundwater

monitoring program. The results will be described in the COL application.
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Safeguards will be used to minimize the potential for adverse impacts to the groundwater by

construction and operation of the new units. These safeguards could include the use of lined

containment structures around storage tanks and hazardous materials storage areas,

emergency cleanup procedures to. capture and remove surface containments, and other

measures deemed necessary to prevent or minimize adverse impacts to the groundwater

beneath the VEGP site.

2.4.12.4 Design Basis for Subsurface Hydrostatic Loading

The design basis for subsurface hydrostatic loading for existing VEGP Units 1 and 2 is El. 165 ft

msl. For new VEGP Units 3 and 4, the design basis for groundwater-induced loadings on

subsurface portions of safety-related structures, systems, and components is also El. 165 ft msI

as discussed in Section 2.5.4.6. Note that the lowest elevation of a safety-related structure,.

system, or component is El. 180.5 ft msl (bottom elevation of the containment building slab).

This elevation is about 20 to 30 ft above the highest water table elevation recorded in the power

block area based on the contours plotted in Figures 2.4.12-7 through 2.4.12-11, Figure 2.4.12-24,

and Figures 2.4.12-28 and 2.4.12-29.

A two-dimensional, site specific, single layer numerical groundwater model was developed to

predict the effects of VEGP Units 3. and 4 construction on the Water Table aquifer flow regime.

To predict post-construction groundwater flow conditions, the model accounts for the different

hydraulic conductivity value of the fill material associated with the excavated areas for Units 3 &

4, as well as changes in groundwater recharge due to building and parking lot construction,

regrading, and assumed changes in vegetative cover patterns. The results of this model indicate

that the post-construction Water Table aquifer elevation in the power block area at OW-1003 is

approximately 0.5 feet higher than calibrated pre-construction levels, or approximately 157.9 ft

msl. This elevation is approximately 22 ft below the bottom elevation of the containment building

slab. Because the subsurface portions of all safety-related structures, systems, and components

are well above the highest recorded water table elevations, there will be no groundwater-induced

loadings. No permanent dewatering system will be *required to lower the design basis

groundwater level. No wells will be used for safety-related purposes.
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Table 2.4.12-1 Monthly Groundwater Level Elevations in the Water Table Aquifer (ft msl)
Well No. Jun-0 Jul-01 Aug-05 Sep-05 Oct-05 Nov-OS Dec-O5 Jan-06 Feb-06 Mar-06 Apr-06 May-06 Jun-06 Jul-06 Aug-06 Sep-06 Oct-06 Nov-06 Dec-06 Jan-07 Feb-07 Mar-07 Apr-07 May-07 Jun-07 Jul-07

142 154.37 154.38 154.49 154.64 154.75 154.69 154.60 154.71 154.78 154.71 154.63 154.55 154.48 154.41 154.30 0.00 0.00 154.16 154.03 154.00 153.97 153.93 153.75 153.59 153.61 153.59

179 147.42 148.40 148A2 148.72 140.69 140.75 148.52 148.61 148.64 140.72 140.66 148.76 148.78 148.56 148.75 0.00 0.00 148.79 148.78 148.57 148.89 148.51 148.45 148.40 148.45 148.44

802A 157.88 157.86 158.07 158.23 158.29 158.34 158.20 158.28 150.39 158.23 158.17 158.09 157.99 157.91 157.89 0.00 0.00 157.56 157.37 157.24 157.19 157.67 156.92 156.80 156.79 156.75

803A 159.98 159.91 160.15 160.32 160.39 160.48 160.39 160.37 160.48 160.45 160.30 160.20 160.12 159.96 159.88 8.00 0.00 159.64 159.50 159.25 159.30 159.25 158.94 158.80 158.80 158.78

804 163.73 163.62 163.92 164.10 164.21 164.23 164.05 164.08 164.23 164.30 164.11 163.99 163.88 103.69 163.69 0.00 0.00 162.84 163.19 162.95 162.90 163.09 162.47 162.59 162.70 162.82

805A 158.53 158.57 158.84 158.98 159.09 159.09 159.05 158.94 158.92 158.98 158.82 158.82 158.63 158.53 158.45 0.00 0.00 158.19 158.01 158.77 157.67 157.69 157.40 157.31 157.27 157.29

806B 155.62 155.65 155.78 155.90 155.90 155.98 155.88 155.97 155.98 156.03 155.85 155.78 155.73 155.68 155.62 0.00 0.00 155.42 155.21 155.06 155.10 155.09 154.89 154.71 154.72 154.69

808 158.88 159.14 159.42 159.55 159.49 159.37 159.15 159.04 159.19 159.15 158.99 158.53 158.80 158.72 158.65 0.00 0.00 158.40 158.40 158.00 157.96 158.17 158.01 158.06 158.02 157.93

809 152.78 152.70 152.75 152.89 152.98 152.97 152.98 153.10 153.22 153.18 153.05 153.02 153.00 152.88 152.86 0.00 0.00 152.71 152.62 152.63 152.65 152.62 152.37 152.30 152.32 152.3

LT-1B 154.92 154.82 155.01 155.16 155.18 155.22 155.06 155.18 155.52 155.28 155.18 155.15 154.95 154.95 154.95 0.00 0.00 154.78 154.63 154.51 154.33 154.35 154.28 153.98 153.98 153.9

LT-7A 154.39 154.15 154.33 154.40 154.48 154.46 154.31 154.57 154.83 154.59 154.57 154.50 154.41 154.30 154.34 0.00 0.00 154.25 154.01 153.96 153.68 153.70 153.68 153.24 153.36 153.32

LT-12 158.21 157.90 158.07 158.22 158.31 158.28 150.21 158.53 158.66 158.48 158.54 158.48 158.23 158.19 158.18 0.00 • 0.00 158.11 157.79 157.77 157.48 157.60 157.53 156.95 157.19 157.05

LT-13 156.10 155.92 156.13 156.30 156.32 156.37 156.23 156.36 156.66 156.35 156.32 156.32 156.23 156.08 156.14 0.00 0.00 155.93 155.75 155.63 155.41 155.55 155.30 155.05 155.10 155.05

OWO-103 155.94 155.89 156.06 156.29 156.24 156.36 156.26 156.34 156.37 156.43 156.32 157.24 156.16 156.03 155.98 0.00 0.00 155.90 155.70 155.60 155.91 155.70 155.46 155.34 155.35 155.3

OW-1005 132.95 132.73 132.88 133.01 132.67 132.65 132.53 132.74 133.04 133.12 133.14 133.20 133.12 132.94 132.84 0.00. 0.00 132.50 132.39 132.32 132.51 132.25 132.18 132.07 132.04 132.14

OW-1006 147.66 147.48 147.57 147.00 147.49 147.20 147.18 147.41 147.40 147.37 147.35 147.12 147.05 146.88 146.80 0.00 8.00 146.47 146.26 146.25 146.47 146.10 145.98 145.60 145.70 145.58

OW-1007 151.82 151.72 151.78 151.63 151.45 151.15 151.05 151.41 151.49 151.45 151.22 151.11 150.99 150.76 150.53 0.00 8.00 150.08 149.94 150.06 150.24 150.26 150.14 149.90 149.86 149.7

OW-1009 162.38 162.40 162.71 162.90 163.01 163.03 162.87 162.93 163.01 163.01 162.09 162.79 162.65 162.50 162.44 0.00 0.00 162.17 161.95 161.74 161.89 161.80 161.65 161.54 161.53 161.42

OW-1010 163.06 163.26 163.59 163.77 163.81 163.78 163.62 163.60 163.63 163.57 163.44 163.29 163.09 162.91 162.84 0.O0 0.O0 162.51 162.33 162.24 162.23 162.40 162.45 162.33 162.25 161.89

OW-1012 161.83 161.93 162.07 162.06 161.98 161.80 161.71 161.82 161.86 161.80 161.68 161.53 161.37 161.22 161.00 0.00 8.00 160.49 160.31 160.19 160.26 160.23 160.15 159.05 159.05 159.8

OW-1013 164.95 165.00 165.29 16507 165.48 165.42 165.21 165.29 165.46 165.31 165.23 165.11 164.96 164.79 164.68 0.00 0.00 164.25 164.01 163.76 163.94 163.75 103.68 163.49 103.8 163.39

OW-1015 159.63 159.58 159.78 159.90 159.96 159.96 159.82 159.81 159.79 159.89 159.75 159.66 159.58 159.45 159.35 0.00 0.00 159.06 158.83 158.58 158.63 158.52 158.24 150.07 158.04 157.94

Note.
Groundwater level data for the period between June 2005 and February 2006 provided Request For Information (RFI) Number 25144-000-GRI-GEX-00027, SNC
ALWR ESP Project. (Bechtel Power Corporation, March 2006).
Groundwater level data for the period between March 2006 and June 2006 provided Request For Information (RFI) Number 25144-000-GRI-GEX-00038, SNC
ALWR ESP Project. (Bechtel Power Corporation, June 2006).
Groundwater level data for the period between July 2006 and November 2006 provided Request For Information (RFI) Number 25144-000-GRI-GEX-00039, SNC
ALWR ESP Project (Bechtel Power Corporation, November 2006).
Groundwater level data for the period between December 2006 and July 2007 provided Request For Information (RFI) Number 25144-000-GRI-GEX-00050, SNC
ALWR ESP Project. (Bechtel Power Corporation, August 2007).
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Table 2.4.12-2 Monthly Groundwater Level Elevations in the Tertiary Aquifer (ft msl)
Well No. Jun-05 Jul-05 Aug-O5 Sep-05 Oct-05 Nov-05 Dec-05 Jan-06 Feb-06 Mar-06 Apr-06 May-06 Jun-06 Jul-O6 Aug-06 Sep-06 Oct-06 Nov-06 Dec-06 Jan-07 Feb-07 Mar-07 Apr-07 May-07 Jun-07 Jul-07

27 91.50 89.96 91.63 03.96 82.13 08.24 82.57 84.62 85.77 84.49 83.42 83.08 83.03 84.54 84.73 0.00 0.00 81.50 81.68 85.32 83.04 82.4 83.49 82.90 01.64 81.01

29 90.88 97.80 90.33 93.17 91.86 91.89 92.59 93.97 94.19 93.63 93.05 92.16 91.76 91.86 91.44 0.00 0.00 89.97 90.35 92.84 92.53 92.54 92.24 91.49 90.69 89.50

850A 105.27 104.68 104.76 101.04 100.03 99.91 100.70 101.86 101.69 101.48 101.14 100.07 99.63 99.23 98.57 0.00 0.00 97.56 98.21 100.01 100.60 100.00 99.88 99.19 98.66 97.06

851A 114.54 114.40 114.02 111.59 111.38 110.60 112.34 112.32 112.43 112.42 112.23 111.08 110.36 109.31 108.00 0.00 0.00 107.77 108.71 110.36 111.20 111.07 110.56 109.66 108.91 106.31

852 114.71 114.49 114.00 111.88 111.09 111.21 111.88 113.06 113.51 113.14 112.82 111.74 110.38 108.78 .107.20 600 0.00 108.35 109.14 110.96 111.40 111.44 111.14 109.55 108.44 105.79

053 108.60 108.17 107.98 104.61 103.64 103.45 104.18 105.32 105.14 104.97 104.65 103.58 103.15 102.57 101.86 0.00 0.00 101.13 101.55 103.35 104.09 103.98 103.32 102.63 102.10 100.40

854 107.06 106.88 106.65 103.37 102.38 102.23 102.38 104.13 103.85 103.73 103.45 102.31 101.06 101.31 100.57 0.00 0.00 99.87 100.35 101.88 102.85 102.72 102.05 101.44 100.90 99.30

855 102.63 101.74 102.00 97.22 96.08 96.21 96.85 98.43 98.48 98.15 97.53 96.75 95.93 95.85 94.96 0.00 0.00 94.12 94.35 97.34 96.64 96.74 96.40 95.57 94.60 92.92

056 114.07 113.94 113.49 111.37 110.57 110.63 111.31 112.52 112.46 112.39 112.07 111.21 109.94 100.36 106.75 0.00 0.00 107.75 109.44 110.43 110.86 110.95 110.57 109.04 107.94 105.32

OW-1002 120.76 120.61 120.04 118.65 117.81 117.71 118.44 119.36 119.63 119.64 119.43 118.37 117.65 116.45 114.48 0.00 0.00 114.77 115.52 117.20 117.74 117.97 117.52 116.56 115.80 112.68

OW-1004 108.27 108.14 108.01 105.06 104.05 103.75 104.51 105.56 105.38 105.28 105.12 103.08 103.54 102.81 102.06 0.00 0.00 101.26 101.79 103.32 104.35 104.22 103.67 102.95 102.49 100.87

0W-1008 126.06 127.99 125.09 124.24 123.49 123.51 124.19 125.10 125.46 125.54 125.21 124.33 123.42 122.18 119.64 0.00 0.00 120.42 121.26 122.06 123.51 123.41 123.17 122.22 121.19 117.63

0W-l0ll 122.50 122.38 121.49 120.37 119.59 119.73 120.46 121.41 121.64 121.70 121.40 120.47 119.37 117.67 115.35 0.00 0.00 116.59 117.51 110.20 119.82 119.85 119.54 118.16 117.04 113.77

OW-1014 111.10 111.00 110.74 108.34 107.34 107.11 107.81 108.87 108.73 106.75 108.66 107.41 106.94 105.98 104.86 0.00 0.00 104.44 105.04 106.63 107.51 107.45 .107.03 106.16 105.59 103.63

Note.
Groundwater level data for the period between June 2005 and February 2006 provided Request For Information (RFI) Number 25144-000-GRI-GEX-00027, SNC

ALWR ESP Project. (Bechtel Power Corporation, March 2006).

Groundwater level data for the period between March 2006 and June 2006 provided Request For Information (RFI) Number 25144-000-GRI-GEX-00038, SNC
ALWR ESP Project. (Bechtel Power Corporation, June 2006).

Groundwater level data for the period between July 2006 and November 2006 provided Request For Information (RFI) Number 25144-000-GRI-GEX-00039, SNC

ALWR ESP Project. (Bechtel Power Corporation, November 2006).
Groundwater level data for the period between December 2006 and July 2007 provided Request For Information (RFI) Number 25144-000-GRI-GEX-00050, SNC

ALWR ESP Project. (Bechtel Power Corporation, August 2007).
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Table 2.4.12-3 Hydraulic Conductivity Values

Hydraulic

Observation Depth Test Conductivity

Well No. Interval Aquifer Material

(ft) (cm/sec) (ft/day)

OW-1 003 72-91 Water Table Reddish brown silty SAND (SM) with Light tan silty SAND with Tan and grey 4.4E-05 0.12

clayey COQUINA.

OW-1005 143-169 Water Table Pale yellow, silty SAND, calcareous (SM), fine-coarse-grained with shell 1.1E-04 0.32
pieces.

OW-1 006 113- 136 Water Table Very light tan silty SAND (SM) with light gray COQUINA, unconsolidated 4.8E-04 1.4
(OW-1 006A).
Tan sandy and shelly CLAY (CH), saturated with light tan, fine-coarse

grained SAND with shell (SW) (OW-1006).

OW-1 007 99- 120 Water Table Tan fine-grained silty SAND (SM), saturated with very light tan silty SAND 9.3E-04 2.65
(SM) becoming shelly with light olive grey CLAY (CH).

OW-1 009 81 -98- Water Table Very light tan silty SAND (SM) with Tan limestone shell hash, very light tan 4.OE-04 1.1
silty SAND (SM) WITH "Brown silty CLAY.

OW-1010 70 - 92 Water Table Tan poorly graded SAND with silt (SP-SM) with brownish yellow clayey silty 6.4E-05 0.18
SAND (SC-SM), soft with white SHELL HASH.

OW-1012 71 - 94 Water Table Brown SAND, fine-to-medium-grained with pale yellow silt (SM) with Pale 1.4E-04 0.39

olive silt (ML) with pale yellow SILT, micaceous (ML).

OW-1013 81- 104 Water Table Tan fine-to-medium-grained SAND (SP-SM) with tan or clay tubes or 1.3E-04 0.38

bioturbation with light olive tan calcareous silty fine grained-grained SAND
(SP-SM) with light olive tan calcareous CLAY (CL), wet but not saturated.

OW-1015 90- 120 Water Table Grayish white, fine-to-medium-grained SAND (SP) saturated with very light 1.5E-04 0.44
tan poorly graded SAND with silt (SP-SM) with tan shelly (coarse) fine to
medium grained clayey SAND (SC).
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Table 2.4.12-3 (cont.) Hydraulic Conductivity Values

Hydraulic

Observation Depth Test Conductivity

Well No. Interval Aquifer Material

OW-1 002 216-237 Tertiary Light greenish gray fine- to medium- grained silty, glauconitic SAND with 3.2E-04 0.9
gray clay layer (SM).

OW-1004 150- 187 Tertiary Fine- to medium- grained dark gray SAND with organics, wet, poorly graded 1.3E-04 0.35
with silt (SP-SM).

OW-1008 226 - 247 Tertiary Gray, fine SAND (SW) with light gray fine sand (SM). 7.5E-04 2.1

OW-1011 197-218 Tertiary Dark bluish-gray silty fine- to medium- grained SAND, very moist with gray, 3.8E-04 1.1
poorly graded sand with silt (SP-SM) with silty gravelly sand with fossils,
shark teeth with gray medium- to coarse-grained SAND.

OW-1014 179- 197 Tertiary Dark gray silty SAND (SM-SP), high organic content, saturated with light 1.9E-04 0.54
gray fine quartz SAND (SP), silty SAND (SM) and dark gray Sandy SILT
(ML).

Geometric Mean Water Table Aquifer 1.75E-04 0.5

Geometric Mean Tertiary Aquifer 2.95E-04 0.83

Note.
Hydraulic conductivity values provided in Appendix 2.5A (report Appendix D)
Material descriptions from the borings logs provided in Appendix 2.4A (report Appendix E)
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Table 2.4.12-4 Summary of Laboratory Test Results on Grain Size, Moisture
Content and Specific Gravity for the Barnwell Formation

ESP / Borehole Sample WaterTable Grain Size Distribution Moisture Specific

COL / Well No. Elevation Elevation1 Gravel Sand Clay/Silt Content Gravity

(ft msl) (ft msl) (%) (%) (%) (%)

ESP OW-1003 144.5 156.0 0.0 65.1 34.9 ND 2.69

ESP OW-1003 139.5 156.0 31.1 50.0 18.4 ND 2.68

ESP OW-1005 115.9 132.0 8.9 57.0 34.1 ND 2.63

ESP OW-1005 110.9 132.0 18.2 47.6 34.3 ND 2.61

ESP OW-1006 113.6 146.0 7.0 61.1. 31.9 ND 2.67

ESP OW-1006 108.6 146.0 3.6 74.4 22.0 ND 2.59

ESP OW-1007 113.4 152.0 0.0 85.0 15.0 ND 2.65

ESP OW-1007 108.4 152.0 0.0 85.0 18.1. ND 2.66

ESP OW-1 009 135.9 162.0 2.7 74.6 22.7 ND 2.61

ESP OW-1009 130.9 162.0 34.7 45.9 19.2 ND 2.75

ESP OW-1010 143.4 163.0 0.0 89.3 10.7 ND 2.67

ESP OW-1010 138.4 163.0 0.0 63.5 36.5 ND 2.63

ESP OW-1012 131.9 162.0 0.0 76.1 23.9 ND 2.66

ESP OW-1012 126.9 162.0 0.0 14.1 85.9 ND 2.66

ESP OW-1013 132.9 164.0 0.0 91.1 8.9 ND 2.65

ESP OW-1013 122.9 164.0 0.0 91.1 8.9 ND 2.65

ESP OW-1015 126.9 160.0 0.0 97.7 2.8 ND 2.63

ESP OW-1015 125.4 160.0 0.0 93.2 6.8 ND 2.67

ESP B-1002 148.5 150.0 0.4 89.6 10.0 24.5 ND

ESP B-1002 138.5 150.0 0.0 93.9 6.1 27.6 ND

ESP B-1003 148.2 156.0 0.0 91.8 8.2 32.3 ND

ESP B-1004 126.3 144.0 48.6 32.2 19.2 19.7 ND

ESP B-1010 160.1 164.0 0.0 86.7 13.3 27.3 ND

COL B-3001 159.9 159.0 0.0 93.6 6.4 ND ND

COL B-3002 155.4 159.0 0.0 84.3 15.7 47.0 ND

COL B-3003 159.8 159.0 ND ND 15.4 ND ND

COL B-3004 160.0 159.0 ND ND 5.3 ND ND

COL B-3008 159.4 159.0 0.0 84.4 15.6 31.4 ND

COL B-3024 156.7 155.0 ND ND 8.4 ND ND

COL B-3036 149.4 159.0 0.0 76.5 23.5 ND ND
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Table 2.4.12-4 (cont.) Summary of Laboratory Test Results on Grain Size,
Moisture Content and Specific Gravity for the Barnwell Formation

ESP/ Borehole Sample WaterTable Grain Size Distribution Moisture Specific

COL / Well No. Elevation Elevation1 Gravel Sand Clay/Silt Content Gravity

(ft msl) (ft msl) (%) (%) (%) (%)

COL B-4002 145.6 155.0 ND ND 6.2 ND ND

COL B-4004 155.0 157.0 10.5 70.9 18.6 31.5 ND

COL B-4004 145.0 157.0 2.1 81.4 16.5 24.2 ND

COL B-4007 159.4 158.0 ND ND 12.5 ND ND

COL B-4009 154.4 157.0 0.0 90.2 9.8 ND ND

Median 27.6 2.66

Note.
1 Elevation at time of sample collection (October 2005 for ESP samples, February 2007 for COL samples)

ND - Not Determined
OW-series data are provided in Appendix 2.4A
B-series ESP data are provided in Appendix 2.5A
B-series COL data are provided in Appendix 2.5C
Moisture content is by weight percent.
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Table 2.4.12-5 Summary of Laboratory Test Results on Grain Size, Moisture
Content, and Porosity for the Lisbon Formation

Borehole/Well Sample Grain Size Distribution Moisture D50 Porosity

No. Elevation Gravel Sand Clay/Silt Content

(ft msl) (%) (%) (%) (%) (mm)

B-1002 130.0 49.4 21.7 28.9 52.1 3.49 0.59

B-1002 118.5 22.9 41.2 35.9 56.5 0.26 0.56

B-1002 108.5 12.8 53.4 33.8 25.5 0.21 0.36

B-1002 98.5 53.7 21.8 24.5 13.5 7.52 0.25

B-1 002 88.5 26.3 49.4 24.3 28.6 0.87 0.45

B-1003 135.2 16.5 50.1 33.4 67.4 0.43 ND

B-1003 130.2 1.6 57.8 40.6 30.6 0.14 0.46
B-1003 118.5 1.2 67.1 31.7 40.6 0.27 0.52

B-1003 101.5 11.7 45.8 42.5 28.0 0.12 0.42

B-1003 81.5 7.3 58.5 34.2 25.9 0.15 0.39

B-1004 105.8 1.0 52.7 46.3 44.6 0.10 0.56
B-1004 96.3 0.7 57.6 41.7 30.1 0.15 0.45

B-1004 86.3 38.0 29.8 32.2 25.1 0.49 0.43

8-1004 72.8 20.9 37.4 41.7 20.8 0.12 0.38

B-1004 61.3 34.9 41.3 23.8 29.0 0.85 0.44

B-1004 51.3 5.2 60.3 34.5 26.2 0.18 0.39

Median 29 0.24 0.44

Note.

ND - Not Determined

B-series data are provided in Appendix 2.5A
Moisture content is by weight percent.
Porosity calculated assuming specific gravity of 2.65.
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I

Table 2.4.12-6 Summary of Laboratory Test Results on Grain Size, Moisture
Content, and Specific Gravity for the Still Branch and Congaree
Formations

Grain Size Distribution
Sample Moisture

ESP I Borehole I Well Elevation Gravel Sand Clay/Silt Content Specific

COL No. (ft msl) (%) (%) (%) (%) Gravity

ESP OW-1002 8.9 0.2 79.6 20.2 ND 2.65

ESP OW-1002 -9.6 0.0 1.4 90.6 ND 2.62

ESP OW-1004 69.4 0.1 89.7 10.2 ND 2.69

ESP OW-1004 64.4 0.0 93.4 6.6 ND 2.67

ESP OW-1008 -11.9 0.0 83.2 16.8 ND 2.69

ESP OW-1008 -21.9 2.2 67.9 20.3 ND 2.68

ESP OW-1011 12.3 0.0 88.9 10.8 ND 2.67

ESP OW-1011 -2.7 4.5 89.6 5.9 ND 2.66

ESP OW-1014 37.4 0.0 87.8 12.2 ND 2.69

ESP OW-1014 32.4 0.0 89.6 10.4 ND 2.66

ESP B-1002 68.5 20.0 40.6 39.4 23.3 ND

ESP B-1002 33.5 0.0 93.4 6.6 40.7 ND

ESP B-1002 16.5 3.1 84.6 12.3 18.5 ND

ESP B-1 003 57.5 0.0 94.6 5.4 23.6 ND

ESP B-1003 37.5 0.9 82.7 16.4 32.3 ND

ESP B-1003 17.5 1.4 77.2 21.4 39.3 ND

ESP B-1003 -17.5 0.0 89.1 10.9 23.2 ND

ESP B-1003 -57.5 0.3 85.5 14.2 23.2 ND

ESP B-1003 -92.5 70.7 26.0 3.3 32.7 N D

ESP B-1003 -127.5 0.0 21.5 78.5 21.3 ND

ESP B-1003 -177.5 0.3 83.9 15.8 18.9 ND

ESP B-1003 -227.5 0.0 84.1 15.9 28.6 ND

ESP B-1003 -273.5 0.0 86.8 13.2 26.4 N D

COL B-3001 44.9 ND ND 11.6 24.2 2.65

COL B-3001 24.9 ND ND ND 28.1 ND

COL B-3001 9.9 ND ND 17.0 21.4 ND

COL B-3003 55.3 ND ND 20.8 20.1 ND

COL B-3021 74.7 0.5 91.6 7.9 ND ND

COL B-3021 69.7 0.0 87.5 12.5 19.3 ND

COL B-3023 74.8 ND ND ND 24.5 ND
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Table 2.4.12-6 (cont.) Summary of Laboratory Test Results on Grain Size,
Moisture Content, and Specific Gravity for the Still Branch and
Congaree Formations

Grain Size Distribution
Sample Moisture

ESP / Borehole / Well Elevation Gravel Sand Clay/Silt Content Specific

COL No. (ft msl) (%) (%) (%) (%) Gravity

COL B-3036 64.4 9.4 81.1 9.5 20.0 ND

COL B-4001 40.4 0.9 73.9 25.2 32.7 ND

COL B-4001 20.4 ND ND 19.7 ND ND

COL B-4001 -19.6 ND ND 69.6 18.6 ND

COL B-4001 -29.6 ND ND ND 16.5 2.65

COL B-4001 -79.6 ND ND 13.7 ND ND

COL B-4001 -89.6 ND ND 67.4 16.7 2.68

COL B-4002 45.6 ND ND 5.4 17.9 ND

COL B-4002 -14.4 ND ND ND 27.7 ND

COL B-4003 18.0 ND ND 18.3 ND ND

COL B-4003 -29.5 ND ND 17.8 ND ND

COL B-6027 63.2 0.0 78.2 21.8. 17.3. ND

COL B-6027 58.2 0.0 93.3 6.7 23.8 ND

COL B-6027 48.2 0.5 90.8 8.7 29.5 ND

COL B-6027 43.2 0.0 77.5 22.5 23.8 ND

COL B-6027 38.2 0.0 78.8 21.2 32.4 ND

COL B-6027 33.2 0.0 91.2 8.8 24.8 ND

COL B-6028 67.2 0.3 97.3 2.4 25.6 ND

COL B-6028 57.2 0.0 98.4 1.6 19.8 ND

COL B-6028 47.2 4.9 88.3 6.8 19.6 ND

COL B-6029 46.9 0.0 89.1 10.9 23.4 ND

COL B-6030 44.9 0.0 44.5 55.5 35.9 ND

Median 23.6 - 2.67

Note.
ND - Not Determined
OW-series data are provided in Appendix 2.4A

ESP-series data are provided in Appendix 2.5A

COL-series data are provided in Appendix 2.5C
Moisture content is by weight percent.
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Table 2.4.12-7 Georgia EPD Permitted Municipal and Industrial Groundwater
Users within 25 miles of the VEGP Site

Permitted Permitted Average,
Monthly Annual Annual Water

Well Average, gpm Average, gpm Use, gpm
ID Permit Holder County Aquifer Year (mgpd) (mgpd) (mgpd)

C-2 City of Sardis Burke Floridan 2004 278 (0.40) 278 (0.40) 63 (0.09)
2005 278 (0.40) 278 (0.40) NA

C-12 East Central Richmond Cretaceous 2004 .347 (0.50) 278 (0.40) 146 (0.21)
Regional Hospital - Sand 2005 NA NA 76 (0.11)

Gracewood Campus
C-13 City of Hephzibah Richmond Cretaceous 2004 833 (1.20) 833 (1.20) 160 (0.23)

Sand 2005 NA NA 236 (0.34)
C-19 Olin Corporation Richmond Cretaceous 2004 847 (1.22) 847 (1.22) 514 (0.74)

Sand 2005 NA NA 486 (0.70)

C-19 Olin Corporation - Richmond Cretaceous 2004 632 (0.91) 632 (0.91) 229 (0.33)
Corrective Action Sand 2005 NA NA 250 (0.36)

Wells
I-1 International Paper Burke Cretaceous 2004 660 (0.95) 660 (0.95) 181 (0.26)

Sand 2005 660 (0.95) 660 (0.95) 35 (0.05)
1-2 Prayon, Inc Richmond Cretaceous 2004 292 (0.42) 264 (0.38) 35 (0.05)

Sand 2005 NA NA 63 (0.09)

1-3 Thermal Ceramics, Richmond Cretaceous. 2004 625 (0.90) 625 (0.90) 313 (0.45)
Inc. Sand 2005 NA NA 208 (0.30)

1-4 Procter & Gamble Richmond Cretaceous 2004 486 (0.70) 486 (0.70) 278 (0.40)
Manufacturing Sand 2005 NA NA 243 (0.35)

Company
I-5 Southern Wood Richmond Cretaceous 2004 451 (0.65) 451 (0.65) 188 (0.27)

Piedmont Company Sand 2005 NA NA 174 (0.25)
M-1 City of Waynesboro Burke Cretaceous 2004 2778 (4.00) 2431 (3.50) NA

Sand 2005 2778 (4.00) 2431 (3.50) NA
M-2 Augusta-Richmond Richmond Cretaceous 2004 12778 (18.40) 12083 (17.40) 8285 (11.93)

Utilities Department Sand 2005 NA NA 8.40

Southern Nuclear Burke Cretaceous 2004 4167 (6.00) 3819 (5.50) 556 (0.80)
Operating Co. Sand 2005 4167 (6.00) 3819 (5.50) 583 (0.84)

Notes:
NA - not available

Groundwater permit and usage data (Voudy 2006)
Groundwater aquifer description (Georgia DNR 2006)
Well locations are labeled in Figure 2.4.12-19 using the listed Well IDs.

Southern Nuclear Operating Co. well locations are shown on Figure 2.4.12-20.
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Table 2.4.12-8 Georgia EPD Permitted Agricultural Groundwater Users within 25
miles of the VEGP Site

Depth Permit
Well ID Permit Holder County (ft) (gpm)

A-1 ANDERSON JOHN Burke 363 1500
A-2 BLANCHARD HENRY Burke 500 1200
A-3 BLANCHARD HENRY Burke 450 1400
A-4 BOLLWEEVIL PLANATION Burke 300 190
A-5 Chance Bill Burke 500 450
A-6 CHANDLER FARM Burke 580 1600
A-7 Chandler Michael Burke 556 2400
A-8 Chandler Randall Burke 579 2500
A-9 COCHRAN IRBY Burke 420 1350

A-10 COLLINS ROBERT Burke 430 1350
A-11 COLLINS ROBERT Burke 530 1200
A-12 COLLINS ROBERT Burke 480 1100
A-13 COLLINS ROBERT Burke 440 1100
A-14 Collins Robert Burke 490 1700
A-15 DIXON CARL Burke 600 2000
A-16 DIXON JAMES Burke 210 400

A-17 DIXON JAMES Burke 200 200
A-18 DIXON JOANNE Burke 640 1150
A-19 DIXON PERCY Screven 560 2000
A-20 DIXON PERCY Burke 560 2000
A-21 DIXON PERCY Burke 350 115
A-22 DIXON PERCY Burke 350 115
A-23 DIXON PERCY Burke 550 3400
A-24 DIXON PERCY Burke 350 200
A-25 DIXON PERCY Burke 575 2500
A-26 DIXON PERCY Burke 550 2500
A-27 GWR Partnership LLP Burke 360 200
A-28 Hatcher William Burke 300 500
A-29 HEATH CLAXTON Burke 300 150
A-30 HEATH CLAXTON Burke 400 250
A-31 HEATWOLE BYARD Burke 325 200
A-32 HOPKINS HENRY Burke 363 350
A-33 Horst Isaac Burke 260 250

A-34 MALLARD CLYDE Burke 320 400
A-35 MALLARD CLYDE MALLARD FARMS Burke 210 250
A-36 MALLARD J. Burke 200 150
A-37 McGregor Charles Burke 430 350
A-38 MOBLEY DANNY Burke 396 350
A-39 Mobley Danny Burke 424 650
A-40 MOBLEY HERBERT Burke 465 1100
A-41 MOBLEY HERBERT Burke 500 1250
A-42 MOBLEY JAMES F. Burke 572 2000
A-43 PENNINGTON FARMS- INC. Burke 240 250
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Table 2.4.12-8 (cont.) Georgia EPD Permitted Agricultural Groundwater Users
within 25 miles of the VEGP Site

Depth Permit
Well ID Permit Holder County (ft) (gpm)

A-44 RAYMOND NEIL Burke 430 1350
A-45 Shepherd Joseph Burke 421 1500

A-46 SMART DARRELL Burke 300 350
A-47 SMART DARRELL Burke 300 350
A-48 SMART DARRELL Burke 300 350
A-49 SMART DARRELL Burke 300 400
A-50 MIMS JOHN Jenkins 445 1500
A-51 MIMS JOHN Jenkins 460 1500
A-52 MULKEY A. Jenkins 300 1000
A-53 MULKEY A. Jenkins 400 500
A-54 PARKER GEORGE Jenkins 450 700
A-55 PARKER GEORGE Jenkins 300 450

A-56 PARKER GEORGE Jenkins 300 450
A-57 Parker George Jenkins 450 450-
A-58 POINTE SOUTH GOLF CLUB- INC. Richmond 311 400
A-59 BRAGG SOL Screven 380 240
A-60 BRIAR CREEK COUNTRY CLUB Screven 180 300
A-61 CAIN BRIAN Screven 390 600
A-62 Cain Brian Screven 493 1100
A-63 CLEMENT INVESTMENTS Screven 282 1250
A-64 FOREHAND FARMS Screven 160 250
A-65 Lee Mike Screven 480 1800
A-66 Mill Haven Company Inc. Screven 600 1200

A-67 MILLHAVEN CO.- INC. Screven 553 1900
A-68 MILLHAVEN CO.- INC. Screven 565 1400
A-69 NEWTON JAMES Screven 350 400
A-70 SOWELL CAROLYN Screven 275 300
A-71 STEPONGZI FRANK & PEARL Screven 225 300
A-72 THOMPSON JAMES Screven 475 750
A-73 THOMPSON ROGER Screven 500 1000
A-74 WADE PLANTATION Screven 215 200
A-75 WADE PLANTATION Screven 250 190
A-76 WADE PLANTATION Screven 460 1200
A-77 WADE PLANTATION Screven 119 1000
A-78 WADE PLANTATION Screven 750 1800
A-79 WADE PLANTATION Screven 494 900
A-80 WADE PLANTATION Screven 475 1200
A-81 WADE PLANTATION Screven 672 1100
A-82 WADE PLANTATION Screven 475 1100
A-83 WADE PLANTATION Screven 525 1400
A-84 Wade Plantation Screven 467 1100

Notes: Groundwater permit data (Lewis 2006)
Well locations are labeled in Figure 2.4.12-19 using the listed Well IDs.
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Table 2.4.12-9 SDWIS Listed Public Water Systems Supplied From Groundwater
Within 25 Miles of the VEGP Site in Georgia

Well Water System County System
ID ID Water System Name Served Type Status

C-1 GA0330000 Girard Burke Community Active
C-2 GA0330002 Sardis Burke Community Active

C-3 GA0330013 Mamie Joe Rhodes Harrison Burke Community Closed
Subdivision

C-4 GA0330006 Burke Academy Burke Non-Transient Non- Active
I _ Community

C-5 GA0330022 Burke County Training Center Burke Non-Transient Non- Active
Community

C-6 GA0330020 Delaigle Mobile Home Park Burke Transient Non-Community Closed

C-7 GAl 650000 Millen Jenkins Community Active
C-8 GAl 650001 Perkins Water Authority Jenkins Community Active
C-9 GA1650006 Jockey International, Inc. Jenkins Non-Transient Non- Active

Community
C-10 GAl 650005 DNR - Magnolia Springs State Jenkins Transient Non-Community Active

Pk.
C-11 GAl 650008 National Fish Hatchery Jenkins Transient Non-Community Closed

C-12 GA2450023. East Central Regional Hospital Richmond Community Active

C-13 GA2450002 Hephzibah Richmond Community Active

C-14 GA2450017 Hephzibah - Oakridge Richmond Community Active

C-15 GA2450014 Mars Trailer Park Richmond Community Active

C-16 GA2450016 Mobile Home Country Club Richmond Community Active
MHP

C-17 GA2450004 Richmond County Richmond Community Closed

C-18 GA2450159 Albion Kaolin Company Richmond Non-Transient Non- Closed

Community
C-19 GA2450152 Olin Chemicals Richmond Non-Transient Non- Closed

Community
C-20 GA2510000 Hiltonia Screven Community Active

C-21 GA2510015 Buck Creek M.H.P. Screven Community Closed
C-22 GA2510052 Millhaven Plantation Screven Community Closed

C-23 GA2510011 DOT - Georgia Welcome Screven Transient Non-Community Active
Center

C-24 GA2510057 Savannah River Challenge Screven Transient Non-Community Active
Program

GA0330035 Southern Nuclear - Simulator Burke Non-Transient Non- Active
BId Community

GA0330017 Southern Nuclear - Vogtle Burke Non-Transient Non- Active
Makeup Community

GA0330036 Southern Nuclear - Vogtle Rec Burke Transient Non-Community Active

Notes: US EPA SDWIS Database (EPA 2006b)
Well locations are labeled in Figure 2.4.12-19 using the listed Well IDs.
Southern Nuclear Operating Co. well locations are shown on Figure 2.4.12-20.
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Table 2.4.12-10 Water-Supply Wells for the Existing VEGP Plant

Water Well
Supply Depth Design

Well No. (ft) Aquifer Yield (gpm) Water Use

MU-1 851 Cretaceous 2000 Make-up water for plant use (nuclear service water system; make-up
to the water treatment plant demineralizer, and potable water source).

MU-2A 884 Cretaceous 1000 Make-up water for plant use (nuclear service water system; make-up
to the water treatment plant demineralizer, and potable water source).

TW-1 860 Cretaceous 1000 Back-up water for the production make-up well system.

SW-5 200 Tertiary 20 Water supply for old security tactical training area.

IW-4 370 Tertiary 120 Irrigation water for ornamental vegetation.

CW-3 220 Tertiary NA Water supply for nuclear operations garage.

REC 265 Tertiary 150 Potable water supply for recreation area.

SB 340 Tertiary 50 Potable water supply for simulator training building.

SEC 320 Tertiary 10 Non-potable water for lavatory use at a new plant entrance security
building

Notes: NA - not available
Water supply well data (excluding SEC well) (SNC 2005b)'
SEC well data (SNC 2005a)
Well locations, excluding Well REC, are shown on Figure 2.4.12-20. Well REC is located approximately 9300 ft southwest from Well IW-4.
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Table 2.4.12-11 Groundwater Use of the existing VEGP Plant from January 1, 2005, to December 31, 2005, gpm
(Thousands of Gallons)

Month Well MU-1 Well MU-2A Well TW-1 Well SW-5 Well IW-4 Well CW-3 Well REC Well SB

January 445 (19,209) 0 0 0 0 0.07 (3) 0.88 (38) 0.05 (2)

February 403 (17,416) 0 0 0 0 0.05 (2) 1.16 (50) 1.34 (58)

March 500 (21,601) 0 0 0 0 0.05 (2) 0.95(41) 1.25 (54)

April 607 (26,211) 0 0 0 0 0.02 (1) 1.09 (47) 1.5 (65)

May 686 (29,648) 0 0 0 0 0.05 (2) 1.55 (67) 1.74 (75)

June 825 (35,625) 0 0 0 0.32 (14) 0.05 (2) 0.97 (42) 1.92 (83)

July 552 (23,846) 0 0 0 1.27 (55) 0.05 (2) 2.89 (125) 2.73 (118)

August 569 (24,560) 0 0 0 2.92 (126) 0.14 (6) 2.41 (104) 1.53 (66)

September 649 (28,020) 0 0 0 3.1 (134) 0.09 (4) 1.94 (84) 1.6 (69)
October 701 (30,290) 0 0 0 0 0.07 (3) 1.83 (79) 1.13 (49)

November 469 (20,282) 67(2,880) 0 0 0 0.05 (2) 1.67 (72) 2.41 (104)

December 610 (26,363) 0 0 0 0 0.05 (2) 0.95 (41) 3.7 (160)

Total 7016 (303,071) 67 (2,880) 0 0 7.62 (329) 0.72 (31) 18.26 (789) 22.55 (974)

Monthly 585 (252,56) 6(240) 0 0 0.625 (27) 0.07 (3) 1.53 (66) 1.88 (81)
Average

Notes: Groundwater use data from Southern Nuclear Operating Company
SEC well is active in 2006
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Table 2.4.12-12 Projected Groundwater Use for Two AP1000 Units

Normal Case Maximum Case
Water Use (gpm) (gpm)
Service Water System Make-up 537 2353
Potable Water System 42 140
Demineralized Water System 150 600
Fire Protection System 10 12
Miscellaneous Users 13 35
Total 752 3140
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Table 2.4.12-13 Presence of Utley Limestone in the VEGP ESP and COL Site
Borings

Boring No. Coordinates (NAD 27) estone
Northing Easting

COL Boring Data

B-1105 1144168.4 620002.8 Absent

B-1107 1144153.8 620916.1 Present

B-1108 1144214.1 621273.0 Present

B-1109 1144180.5 621580.6 Present

B-1110 1144170.9 622011.3 Present

B-1111 1144212.6 622333.8 Present

B-1112A 1144219.4 622561.5 Absent

B-1113 1143901.4 620217.2 Present

B-1116 1143894.1 621264.7 Present

B-1117 1143890.8 621628.4 Absent

B-1118 1143885.9 622008.0 Absent

B-1119 1143888.3 622333.8 Present

B-1120 1143893.1 622558.5 Present

B-1121 1143575.6 620216.3 Present

B-1123 1143575.4 620922.0 Present

B-1124 1143627.6 621421.6 Absent

B-1125 1143586.8 621628.2 Present

B-1126 1143567.7 621980.4 Absent

B-1127 1143573.3 622332.3 Absent

B-1128 1143572.7 622682.4 Absent

B-1129 1143278.2 621893.7 Present

B-1130 1142482.8 622250.0 Present

B-1131 1143173.0 621823.1 Present

B-1132 1142614.2 621450.1 Present

B-1133 1142968.9 621451.2 Absent

B-1134 1143282.9 621104.3 Present

B-1136 1143178.1 621023.0 Absent

B-1138 1143469.7 619192.8 NE

B-1139 1142289.9 621026.8 Present

B-1140 1142290.2 621823.6 Present

B-1142 1144416.6 620649.6 NE

B-1 146 1145428.4 622272.1 Present

B-1148 1145537.8 623236.5 Absent

B-1150 1145467.3 624235.3 Absent

B-1152 1145581.7 625227.3 Absent
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Table 2.4.12-13 (cont.) Presence of Utley Limestone in the VEGP ESP and COL
Site Borings

Boring No. Coordinates (NAD 27) Utley Limestone

Northing Easting

B-1153 1145569.0 625673.5 Absent

B-1154 1145664.2 626216.1 Absent1

B-1155 1147390.3 624936.4 Absent1

B-1156 1147302.5 624571.7 Absent'

B-1 157 1147209.6 625062.2 Absent

B-1158 1145194.9 626669.1 Absent'

B-1 159 1147285.8 624954.5 Absent

B-1161 1147363.4 624862.1 Absent'

B-1162 1147234.9 624815.0 Absent'

B-1163 1147170.6 624938.8 Absent

B-1164 1146994.8 624518.6 Present

B-1166 1147453.0 623961.6 Absent

B-1168 1147688.5 623467.8 Absent

B-1170 1147423.9 622953.7 NE

B-1172 1146983.4 622538.7 NE

B-1174 1146476.1 622228.1 NE

B-1176 1145876.3 622195.2 NE

B-1176A 1145878.8 622196.8 Present

B-1185 1144716.6 622232.2 Present

B-1186 1144711.9 618818.9 NE

B-1187 1144710.2 619259.6 NE

B-1189 1144459.7 618997.5 NE

B-1191 1144301.6 619490.8 NE

B-1192 1144217.4 618840.9 Absent

B-1193 1144091.5 619277.8 Absent

B-1194 1147504.7 621630.2 NE

B-1195 1147574.8 622478.4 NE

B-1196 1147286.6 622017.5 NE

B-1197 1146874.7 622003.8 NE

B-3001 1142599.5 621799.6 Present

B-3002 1142600.0 621872.5 Present

B-3003 1142599.9 621727.3 Present

B-3004 1142447.4 621867.1 Present

B-3005 1142717.6 621749.1 Present

B-3006 1142425.6 621925.0 Present

B-3007 1142718.5 621876.7 Present

B-3008 1142425.4 621773.0 Absent

B-3009 1142484.5 621956.6 Present
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Table 2.4.12-13 (cont.) Presence of Utley Limestone in the VEGP ESP and COL
Site Borings

Boring No. Coordinates (NAD 27) Utley Limestone

Northing Easting

B-3010 1142634.9 622025.0 Present

B-3011 1142776.7 622024.9 Present

B-3012 1142772.5 .621911.9 Absent

B-3013 (c) 1142842.9 621825.4 Present

B-3014 1142799.4 621748.6 Present

B-3015 1142956.9 621824.0 Present

B-3016 1142978.4 621913.4 Present

B-3017 1143034.4 621749.9 Present

B-3018 1142738.1 622115.8 Present

B-3019 1142977.4 622167.5 Present

B-3020 1142977.9 622074.8 Present

B-3021 1143070.2 622033.2 Present

B-3022 1143069.8 621873.4 Present

B-3023 1143061.1 621679.9 Present

B-3024 1142905.8 621399.7 Absent

B-3025 1142460.4 621425.3 Present

B-3026 1142290.2 621403.7 Present

B-3027 1142058.7 621423.3 Present

B-3028 1141867.3 621408.8 Present

B-3029 1141881.5 621803.9 Present

B-3030 1141699.9 621799.7 Present

B-3031 1141398.7 622042.0 Present

B-3032 1141158.2 621709.5 Present

B-3033 1141405.3 621715.2 Absent

B-3034 1141399.8 621914.7 Present

B-3035 1142729.2 621675.4 Present

B-3036 1142441.6 621676.0 Present

B-3037 1143057.4 621768.9 Present

B-3038 1141883.0 621543.2 Present

B-3039 1142917.7 621753.5 Present

B-4001(DH) 1142599.5 621000.2 Absent

B-4002(DH) 1142600.2 621072.2 Absent

B-4003(DH) 1142599.9 620927.1 Absent

B-4004 1142459.7 621046.6 Present

B-4005 1142715.0 620948.7 Absent

B-4006 1142719.6 621076.4 Absent

B4007 1142426.2 621125.3 Present

B-4008 1142424.2 620973.8 Present
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Table 2.4.12-13 (cont.) Presence of Utley Limestone in the VEGP ESP and COL
Site Borings

Boring No. Coordinates (NAD 27) Utley Limestone

Northing Easting

B-4009 1142486.1 621156.9 Present

B-4010 1142667.6 621249.0 Present

B-4011 1142773.1 621236.4 Absent

B-4013 (c) 1142842.7 621020.3 Absent

B-4014 1142832.0 620950.2 Present

B-4015 1142773.0 621115.2 Absent

B-4016 1142996.4 621112.9 Absent

B-4017 1143034.8 620949.9 Present

B-4018 1142735.5 621315.5 Present

B-4019 1142975.9 621371.4 Present

B-4020 1142969.4 621280.0 Present

B-4020A 1142973.7 621280.3 Present

B-4021 1143092.6 621247.4 Present

B-4022 1143081.3 621073.5 Present

B-4023 1143062.4 620879.8 Absent

B-4024 1142904.8 620601.8 Present

B-4025 1142510.0 620625.0 Present

B-4026 1142330.2 620597.7 Present

B-4027 1142180.1 620633.5 Present

B-4028 1141984.2 620587.8 Present

B-4029 1141874.9 620700.0 Absent

B-4030 1141676.7 620698.5 Absent

B-4031 1141399.8 620975.0 Absent

B-4032 1141118.5 620794.6 NE

B-4032A 1141123.7 620794.7 Present

B-4033 1141398.1 620348.8 Present

B-4034 1141375.7 620795.4 Absent

B-4035 1142729.1 620876.3 Present

B-4036 1142457.2 620876.3 Present

B-5001 1146177.1 621807.7 Absent

B-5002 1146339.8 621808.3 Absent

B-5003 1146386.6 621574.7 Absent

B-5004 1146547.8 621568.4 Present

B-6002 1144134.1 619626.9 NE

B-6003 1143925.0 619422.8 Absent

B-6004 1143718.2 619473.3 Absent

B-6005 1143718.0 619873.8 Absent

B-6006 1143069.8 620301.8 NE
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Table 2.4.12-13 (cont.) Presence of Utley Limestone
Site Borings

in the VEGP ESP and COL

Boring No. Coordinates (NAD 27) Utley Limestone

Northing Easting

B-6007 1142730.7 620301.8 NE

B-6008 1145443.8 622676.4 Absent

B-6009 1144773.7 621748.2 Present

B-6010 1143893.3 621059.2 Present

B-6011 1144557.9 621261.7 Present

B-6012 1144256.7 620480.5 Present

B-6013 1143169.5 617234.9 NE

B-6014 1143168.2 618281.5 NE

B-6015 1143166.3 619317.9 NE

B-6018 1142909.3 618366.6 NE

B-6019 1142132.7 618344.5 NE

B-6020 1142634.0 619555.9 Present

B-6021 1142185.7 619103.4 Present

B-6022 1142224.8 620040.3 Present

B-6023 1141553.1 619177.9 NE

B-6024 1141545.9 619997.7 NE

B-6025 1140518.7 619189.7 NE

B-6026 1140537.7 619900.2 NE

B-6027 1145779.4 626145.1 Absent1

B-6028 1145611.4 626062.4 Absent1

B-6029 1147771.7 623966.6 Absent'

B-6030 1147588.1 624222.6 Absent'

' ESP, Bori~ng Data

B-1001 1142661.92 620220.42 Present

B-1002 1142998.52 620985.47 Absent

B-1003 1142974.36 621889.85 Present

B-1004 1142985.41 620131.44 Present

B-1005 1143991.57 620155.35 Present

B-1006 1143810.26 621342.9 Absent

B-1007 1142662.29 621120.13 Present

B-1008 1142670.93 621996.15 Present

B-1009 1141000.54 620361.26 Absent

B-1010 1141000.12 621279.68 Absent

B-1011 1143741.13 622378.01 Present

B-1013 1140976.08 622272.5 Absent

.. Observation Well Data

OW-1006 1,143,817.85 619,179.75 Present

OW-1008 1,142,347.94 619,306.69 Present
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Table 2.4.12-13 (cont.) Presence of Utley Limestone in the VEGP ESP and COL
Site Borings

Boring No. Coordinates (NAD 27) Utley Limestone

Northing Easting

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

Note:
1 Surface elevation of boring is below the elevation of the Utley Limestone.

NE = Not encountered, indicating that the boring terminated in the Barnwell sands.
COL boring data are provided in Appendix 2.5C
ESP Boring data are provided in Appendix 2.5A
OW-series data are provided in Appendix 2.4A
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Table 2.4.12-14 Summary of Holes Drilled at the Site for the Installation of Observation Wells

Boring/Drill Drilled Depth Boring "Abandoned" or
Log No. Drilling Method Drill Dates Sampled Depth Below the GS "Well" Installed

Start End From (ft) I To (ft) (ft)
OW-1001A 3.25" HSA 25-May 25-May No sampling 100 Abandoned
OW-1001 4.25" HSA 24-May 29-May 113.5 140 140 Well

OW-1 002A 3.25" HSA 24-May 25-May 0 108.5 108.5 Abandoned
OW-1002 Rotosonic 2-Jun 6-Jun 87 237 237 Well

OW-1003A 3.25" HSA 24-May 24-May 0 90 90 Abandoned
OW-1003 4.25" HSA 25-May 25-May No sampling 90.5 Well
OW-1004 Rotosonic 3-Jun 11-Jun 87 187 187 Well

OW-1005A 3.25" HSA 31-May 31-May 0 75 75 Abandoned
OW-1005 4.25" HSA 2-Jun 7-Jun 68.5 170 170 Well

OW-1006A 4.25" HSA 3-Jun 4-Jun 0 125 125 Abandoned
OW-1006 4.25" HSA 9-Jun 14-Jun 118.5 135 135 Well
OW-1007 4.25" HSA 4-Jun 7-Jun 98.5 122 122 Well

OW-1008A 3.25" HSA 26-May 26-May 0 107.5 105 Well OW-1008
OW-1008 Rotosonic 31 May 1-Jun 108 247 247 Well
OW-1009 4.25" HSA 24-May 27-May 0 100 100 Well
OW-1010 4.25" HSA 1-Jun 1-Jun 0 93.5 93.5 Well
OW-1011 Rotosonic 11-Jun 12-Jun 87 217 217 Well
OW-1012 4.25" HSA 31-May 1-Jun 0 93.6 93.6 Well
OW-1013 4.25" HSA 9-Jun 10-Jun 0 103.5 103.5 Well
OW-1014 Rotosonic 11-Jun 11-Jun 97 197.4 197.4 Well
OW-1015 4.25" HSA 30-May 3-Jun 0 120 120 Well

Note.
Borings OW-1001A, OW-1002A, OW-1003A,

accommodate well installation.
and OW-1 005A were abandoned due to the use of 3.25-in hollow stem auger, which would not adequately

Boring OW-1 006A was abandoned due to the of shortage hollow stem auger flights.
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.
Boring log OW-1003 contained in Appendix 2.4A (report Appendix E) should read OW-1003A.
The drilling method for boring OW-1006 is assumed to be 4.25" HSA (not described in Appendix 2.4A (report Appendix E)).
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Table 2.4.12-15 Historical Groundwater Levels for the Water Table Aquifer

Observation Well and Water Level Elevations (ft msl)

Date 142 179 802A 803A 804 805A 806B 808 809 LT-1AIIB LT-7/7A LT-12 LT-13

23-Oct-71 154.3

2-Nov-71 156.8
10-Nov-71 160.3
17-Nov-71 160.8
23-Nov-71 161.1
1-Dec-71 162.1
7-Dec-71 162.4
14-Dec-71 164.3
23-Dec-71 164.6
29-Dec-71 165.8
5-Jan-72 166.1
12-Jan-72 167.3
19-Jan-72 168.1
26-Jan-72 168.5
3-Feb-72 168.6
9-Feb-72 168.9
23-Feb-72 169.8
2-Mar-72 170.1
9-Mar-72 170.3
16-Mar-72 167.9
21-Mar-72 170.2
18-Apr-72 171.9
1-May-73 174.1

30-May-73 173.6
27-Jul-73 172.3
13-Oct-73 170.8
3-Nov-73 170.4
9-Dec-73 170.1
7-Jan-74 168.9
10-Feb-74 166.6
23-Mar-74 168.1
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Table 2.4.12-15 (cont.) Historical Groundwater Levels for the Water Table Aquifer

Observation Well and Water Level Elevations (ft msl)
Date 142 179 802A 803A 804 805A 806B 808 809 LT-1A/IB LT-7/7A LT-12 LT-13

17-Apr-74 167.4
15-Aug-74 165.3
11-Sep-74 165.1
7-Jul-79 160.2 155.5 161.2 152.4

26-Nov-79 161.8 155.1 153.0
2-Jan-1980 155.1 161.2 152.9 137.2 141.6
11-Jan-1980 155.1 136.8 141.7
24-Jan-1980 161.0 154.9 161.0 138.2 136.8 141.6
1-Feb-1980 154.9 138.5 136.5 141.1

15-Feb-1980 155.0 136.6 141.2
25-Mar-1980 157.9 154.7 161.0 136.2 142.1
27-Jun-1980 162.0 161.4 137.5 137.0 140.6
2-Sep-1980 136.4 139.0

27-Sep-1980 161.7 154.7 161.1 153.3
1-Dec-1980 135.6 140.2

29-Dec-1980 161.1 154.4 160.9
2-Mar-1981 135.8
28-Mar-1981 159.3 154.0 160.3
2-Apr-1 981 139.7
1-Jun-1981 135.4

29-Jun-1981 158.0 153.6
2-Jul-1981 139.5

24-Dec-1 981 140.2
7-Feb-1982 139.6
23-Mar-1982 158.8 152.6 159.1 150.8
15-Jun-1982 158.8 152.4 159.0 151.0 135.6
9-Jul-1982 140.7

15-Sep-1982 159.5 152.7 158.7 151.9
20-Sep-82 137.0
11-Dec-82 146.1 160.1 152.6 159.0 153.7
18-Dec-82 135.1
8-Mar-83 146.3 158.8 153.6
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Table 2.4.12-15 (cont.) Historical Groundwater Levels for the Water Table Aquifer
Observation Well and Water Level Elevations (ft msl)

Date 142 179 802A 803A 804 805A 806B 808 809 LT-IA/1B LT-717A LT-12 LT-13
9-Mar-83 159.6 152.6

15-Mar-83 140.9

22-Jun-83 152.3 159.7 155.1 159.0 156.1 152.7 151.4 149.9

15-Sep-83 153.3 159.7 156.5 154.5

21-Sep-83 159.7 156.8

3-Oct-83 154.2

15-Oct-83 153.8
12-Dec-83 154.4 160.4 157.7 160.0 157.9 155.4

14-Dec-83 156.4 155.9

12-Mar-84 155.1 158.5 156.2

13-Mar-84 159.9 158.2 160.1

22-Mar-84 156.1 156.6
11-Jun-84 158.9 160.5 159.9

12-Jun-84 155.8 157.1 157.4 157.4

13-Sep-84 159.8

16-Sep-84 161.0
18-Sep-84 156.5 150.9 160.6 157.4 157.7

13-Dec-84 155.9 151.1 159.9 160.2 160.1 157.1 157.0

31-Dec-84 158.0
4-Feb-85 155.7 148.9 159.6 160.9 159.9 157.0 157.1

30-Jun-85 155.5 150.2 159.6 161.0 159.5 156.9 152.0 152.0

7-Jul-85 155.3 148.5 159.5 160.8 159.3 156.6 159.2 155.5 157.0 158.5 157.6
16-Jul-85 155.3 150.0 159.4 160.8 159.3 156.7 159.2 152.7 155.2 158.0 160.2 157.5

23-Jul-85 155.2 150.3 159.5 160.8 159.3 156.7 159.3 152.8 155.2 158.1 160.0 157.6

31-Jul-85 155.3 150.6 159.5 160.9 159.3 156.8 159.8 152.8 155.2 158.0 160.0 157.5
7-Aug-85 155.4 148.6 159.4 160.9 159.3 157.0 160.0 152.8 155.3 158.1 160.2 157.7

14-Aug-85 155.3 148.6 159.4 160.8 159.2 156.2 160.3 152.7 155.3 158.0 160.2 157.7

21-Aug-85 155.4 148.6 159.4 160.8 159.3 157.1 160.4 152.8 157.2 158.1 160.4 157.8

28-Aug-85 155.6 148.8 159.5 160.9 159.4 157.2 160.5 152.5 157.3 158.2 160.5 157.7

4-Sep-85 155.5 148.8 159.0 159.6 161.0 159.6 157.2 160.4 152.8 157.4 158.3 160.8 157.8
11-Sep-85 155.5 148.8 159.0 159.5 161.0 159.6 157.2 160.6 152.9 157.4 158.4 161.1 158.1

18-Sep-85 155.4 148.8 159.0 159.5 160.8 159.5 157.2 160.5 152.8 157.3 158.4 161.1 158.0
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Table 2.4.12-15 (cont.) Historical Groundwater Levels for the Water Table Aquifer

Observation Well and Water Level Elevations (ft msl)
Date 142 179 802A 803A 804 805A 806B 808 809 LT-IA1NB LT-7/7A LT-12 LT-13

25-Sep-85 155.6 148.8 159.0 159.3 160.9 159.6 157.3 160.4 152.9 157.5 158.5 161.4 158.1
6-Oct-85 155.6 148.8 159.1 159.6 160.9 159.7 157.3 160.3 152.9 157.5 158.5 161.5 158.1
9-Oct-85 155.5 148.8 159.0 159.6 160.9 159.6 157.2 160.2 152.9 157.3 158.3 161.3 158.0
16-Oct-85 155.5 148.8 159.2 159.7 160.8 159.6 157.4 160.3 152.9 157.6 158.7 161.5 158.2
23-Oct-85 155.5 148.8 159.1 159.7 160.7 159.7 157.3 160.2 152.9 157.5 158.8 161.5 158.3
30-Oct-85 155.7 148.8 159.2 159.8 161.1 159.9 157.5 160.2 153.0 157.7 159.0 162.0 -158.5
6-Nov-85 155.5 148.7 159.5 160.8 159.7 157.2 160.1 152.9 157.4 158.5 161.6 158.4
13-Nov-85 155.5 148.8 159.5 161.0 159.8 157.2 160.1 152.9 157.3 158.5 161.5 158.0
20-Nov-85 155.6 148.9 159.2 159.8 161.0 159.7 157.3 160.2 153.1 157.4 158.5 161.5 158.1
27-Nov-85 155.6 148.8 159.1 159.6 160.6 159.8 157.4 160.1 153.0 157.6 158.7 161.6 158.1
4-Dec-85 155.7 148.8 159.1 159.7 160.8 159.6 157.4 160.1 153.0 157.5 158.5 161.3 158.4
11-Dec-85 155.8 148.8 159.2 159.9 161.1 159.9 157.6 160.3 153.0 157.8 158.8 161.6 158.3
18-Dec-85 155.8 148.8 159.2 159.7 160.9 159.9 157.6 160.4 153.0 157.7 158.9 161.5 158.3
28-Dec-85 155.9 148.8 159.3 159.8 159.9 157.7 160.5 153.0 157.8 158.6 161.6 158.6
2-Jan-86 156.0 148.9 159.4 159.8 161.0 159.8 157.7 160.5 153.1 157.8 158.6 161.6 158.4
10-Jan-86 156.1 148.9 159.6 160.0 161.4 159.7 157.9 160.5 153.3 158.2 158.8 161.8 158.3
15-Jan-86 155.7 148.7 159.4 159.8 160.7 159.8 157.7 160.6 152.9 157.9 158.8 161.9 158.7
22-Jan-86 156.0 148.8 159.4 159.8 161.0 160.0 157.2 160.5 153.1 157.8 158.7
29-Jan-86 156.0 148.8 159.5 160.0 161.2 160.2 157.7 160.5 153.1 157.9 159.2 161.8 158.8
5-Feb-86 156.0 148.7 159.5 159.9 161.1 160.1 157.6 160.6 153.0 157.9 159.2 162.0 158.6
12-Feb-86 155.9 148.8 159.4 159.9 160.9 160.0 157.6 160.5 153.0 157.7 158.8 161.5 158.8
19-Feb-86 156.0 148.8 159.6 160.0 161.2 160.2 157.7 160.4 153.1 157.9 159.1 162.0 158.8
26-Feb-86 156.0 148.9 159.8 160.3 161.2 160.5 157.9 160.3 153.1 158.2 159.6 162.4 158.7
5-Mar-86 155.8 148.7 159.4 159.9 161.0 160.1 157.5 160.3 153.0 157.7 158.9 161.7 158.7
15-Mar-86 156.1 148.8 159.7 160.2 161.5 160.1 157.8 160.3 153.3 157.7 159.0 161.8 158.6
19-Mar-86 155.8 148.8 159.4 160.0 161.1 160.1 157.5 160.2 153.1 157.6 158.9 161.5 158.4
26-Mar-86 155.8 148.8. 159.4 160.1 161.4 160.3 157.5 160.1 153.0 157.7 158.9 161.6 158.5
2-Apr-86 155.9 148.7 159.6 160.3 161.4 160.4 157.6 160.1 153.2 157.8 159.0 161.7 158.5
9-Apr-86 155.9 148.8 159.6 160.1 161.3 160.2 157.6 160.2 153.1 157.9 159.2 161.9 158.7
16-Apr-86 155.7 148.7 159.8 160.3 161.1 160.3 157.4 160.1 153.1 157.5 158.7 161.4 158.1
23-Apr-86 155.9 148.8 159.5 160.2 161.4 160.0 157.5 160.2 153.2 157.7 158.9 161.5 158.7
30-Apr-86 155.8 148.8 159.4 160.1 161.4 160.2 157.4 160.1 153.1 157.7 158.8 161.5 158.5
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Table 2.4.12-15 (cont.) Historical Groundwater Levels for the Water Table Aquifer

Observation Well and Water Level Elevations (ft msl)
Date 142 179 802A 803A 804 805A 806B 808 809 LT-1A/1B LT-7/7A LT-12 LT-13

7-May-86 155.7 148.7 159.4 160.1 161.2 160.2 157.5 160.0 153.0 157.4 158.5 161.2 158.3
14-May-86 155.7 148.8 159.3 160.1 161.3 160.1 157.3 160.0 153.1 157.6 158.8 161.3 158.9
21-May-86 155.8 148.8 159.4 160.1 161.3 160.2 157.4 159.9 153.1 157.6 158.8 161.5 158.4
28-May-86 155.7 148.8 159.4 160.1 161.4 160.2 157.3 159.9 153.1 157.5 158.7 161.3 158.2

4-Jun-86 155.7 148.7 159.3 160.0 161.2 160.0 157.2 159.9 153.1 157.3 158.4 161.0 158.3
11-Jun-86 155.7 148.8 159.4 159.9 161.3 160.0 157.2 159.8 153.0 157.4 158.6 161.4 158.2
18-Jun-86 155.9 148.8 159.3 160.0 161.1 160.0 157.3 159.8 153.1 157.5 158.7 161.1 158.2
25-Jun-86 155.8 148.8 159.4 160.0 160.9 159.6 157.3 159.7 153.1 157.5 158.6 161.2 158.2
2-Jul-86 155.8 148.8 159.3 160.0 161.4 160.0 157.3 159.7 153.1 157.5 158.6 161.1 158.2

9-Jul-86 155.7 148.7 159.2 160.0 161.4 160.0 157.2 159.7 153.0 157.4 158.5 161.0 158.1

16-Jul-86 155.7 148.7 159.2 159.9 160.9 159.9 157.2 159.7 153.0 157.3 158.4 160.9 158.2
23-Jul-86 155.6 148.7 159.0 159.9 161.2 159.9 157.1 159.6 153.0 157.2 158.3 160.7 158.2
30-Jul-86 155.7 148.7 159.0 159.9 161.2 159.9 157.2 159.6 153.0 157.2 158.3 160.9 158.2
6-Aug-86 155.7 148.8 159.3 160.0 161.3 160.0 157.2 159.6 153.1 157.3 158.3 160.8 157.9
13-Aug-86 155.6 148.8 159.0 159.9 161.2 159.9 157.1 159.5 153.0 157.3 158.4 160.8 158.0
20-Aug-86 155.6 148.8 159.1 159.9 161.1 159.9 157.1 159.5 153.0 157.2 158.2 160.6 158.1

27-Aug-86 155.6 148.8 159.1 159.9 161.2 159.8 157.0 159.4 153.0 157.2 158.3 160.7 157.9

3-Sep-86 155.6 148.8 159.1 159.9 161.2 159.9 157.1 159.6 153.0 157.3 158.3 160.7 158.0
10-Sep-86 155.6 148.7 159.1 159.9 161.2 159.8 157.1 159.6 152.9 157.3 158.3 160.7 157.9
17-Sep-86 155.5 148.7 159.0 159.9 161.0 159.8 157.0 159.7 152.9 157.4 158.5 160.5 157.8
24-Sep-86 155.5 148.7 159.0 159.8 161.0 159.8 157.0 159.9 152.9 157.6 158.2 160.5 158.0
1-Oct-86 155.7 148.8 158.9 159.9 161.0 159.9 157.0 159.9 153.0 157.6 158.3 160.7 157.8
11-Oct-86 155.6 148.8 159.0 160.0 161.1 159.9 157.0 159.8 152.9 157.1 158.1 160.5 157.9
15-Oct-86 155.5 148.8 159.1 159.9 161.1 159.9 157.1 159.9 152.9 157.0 158.2 160.5 158.0
22-Oct-86 155.6 148.8 159.1 159.9 161.2 159.9 157.1 159.8 153.0 157.0 158.2 160.5 157.7
29-Oct-86 155.5 148.8 159.0 159.8 160.9 159.8 157.1 159.9 152.9 156.9 158.2 160.6 157.9
5-Nov-86 155.6 148.8 159.1 159.6 161.2 159.9 157.2 159.8 153.0 157.2 158.2 160.7 158.0

12-Nov-86 155.6 148.8 159.1 159.6 161.1 159.8 157.2 159.7 153.0 157.2 158.3 160.6 157.9
19-Nov-86 155.5 148.8 159.2 159.7 160.9 160.0 157.3 159.8 152.8 157.5 158.6 160.9 158.0
26-Nov-86 155.6 148.8 159.2 159.6 160.9 159.9 157.2 159.6 152.9 157.3 158.3 160.7 158.2

3-Dec-86 155.6 148.8 159.0 159.7 160.9 160.0 157.2 159.6 152.8 157.1 158.0 160.5 157.9
31-Dec-86 155.9 148.8 159.0 159.8 160.9 159.8 157.5 159.4 153.0 157.6 158.6 160.8 158.1
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Table 2.4.12-15 (cont.) Historical Groundwater Levels for the Water Table Aquifer

Observation Well and Water Level Elevations (ft msl)
Date 142 179 802A 803A 804 805A 806B 808 809 LT-1AM1B LT-7/7A LT-12 LT-13

10-Jan-87 156.0 148.9 159.1 160.1 160.9 160.1 157.8 159.3 153.1 158.0 158.9 161.2 158.1
14-Jan-87 156.0 148.8 159.2 160.1 160.8 160.0 157.6 159.1 153.1 158.1 159.1 161.3 158.3
21-Jan-87 155.9 148.7 159.3 160.1 160.8 159.9 157.5 159.2 152.8 158.2 159.1 161.4 158.4
28-Jan-87 156.2 148.8 159.4 160.1 161.2 159.9 157.9 159.5 153.0 158.1 158.9 161.1 158.3

Jan-88 156.7 148.8 160.5 161.8 161.9 161.4 158.2 159.7 153.4 158.2 159.0 160.9 158.6
Feb-88 156.7 148.9 160.7 163.0 162.1 161.6 158.4 159.7 153.3 158.3 159.2 161.1 159.0
Mar-88 156.6 148.8 160.4 161.8 162.1 161.5 158.2 159.3 153.3 158.3 159.2 161.1 158.7
Apr-88 156.7 148.8 160.4 161.6 162.2 161.4 158.1 159.3 153.4 158.3 159.3 161.2 158.9
May-88 156.3 148.7 159.9 161.3 161.7 161.0 157.8 159.0 153.2 157.9 158.8 160.6 158.3
Jun-88 156.2 148.8 159.9 161.1 161.7 161.2 157.8 159.1 153.2 157.9 158.8 160.5 158.3

16-Dec-94 158.8 160.0 156.0 159.4 156.8 155.8 158.3 156.6
14-Mar-95 157.1 156.2 158.7 157.1
13-Jun-95 161.0 156.6
29-Jun-95 159.6 160.4 157.3 156.3 158.9 157.2
22-Sep-95 157.7 156.7 159.2 157.6
20-Dec-95 160.1 157.8 157.0 159.8 157.8
21-Dec-95 161.6 157.0 160.2
21-Mar-96 157.6 156.7 159.7 157.6
12-Jun-96 161.6 157.3
13-Jun-96 160.1 159.7 157.4 156.5 159.9 157.5
15-Sep-96 156.8 156.4 159.0 156.6
11-Dec-96 160.8 156.5 159.4
30-Dec-96 159.5 157.3 156.4 159.1 157.3
13-Mar-97 157.1 157.7 159.7 157.7
19-Jun-97 159.0 160.7 156.5 159.2 156.8 156.0 158.6 156.8
29-Sep-97 156.8 156.1 158.6 156.8
31-Dec-97 158.9 160.7 156.6 159.0 156.7 155.8 158.4 156.7
24-Mar-98 157.6 156.5 159.2 157.6
23-Jun-98 158.8 160.8 156.7 159.2 157.1 156.1 159.0 157.1
28-Sep-98 157.3 156.5 159.1 157.4
21-Dec-98 158.6 160.7 156.6 159.1 157.1 156.3 158.9 157.1
23-Mar-99 158.8 157.8 160.0 158.8
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Table 2.4.12-15 (cont.) Historical Groundwater Levels for the Water Table Aquifer

Observation Well and Water Level Elevations (ft msl)
Date 142 179 802A 803A 804 805A 806B 808 809 LT-1A/1B LT-717A LT-12 LT-13

8-Jun-99 158.5 160.6
15-Jun-99 157.6 158.6
17-Jun-99 160.8 162.5 159.0 157.7
23-Sep-99 157.5 158.4 161.1 158.1
17-Dec-99 159.7 160.9 156.9 158.6 156.9 156.1 159.6 157.6
22-Mar-00 158.5 157.3 159.0 158.1.
2-Jun-00 159.7 156.0 157.0 158.3 156.5
5-Jun-00 158.6 158.3 156.8
8-Sep-00 155.5 156.4 157.7 156.0
7-Dec-00 157.8 158.8 155.3 158.4 155.5 156.4 157.8 155.9

5-Mar-01 155.9 154.4 157.0 155.2
8-Jun-01 157.4 158.5 155.1 155.1 156.0 157.2 155.6
12-Jun-01 155.0
14-Mar-02 155.3 156.1 157.7 155.7
5-Jun-02 157.0 154.7 155.5 156.9 155.3
7-Jun-02 157.7 154.6 158.0

18-Sep-02 154.2 155.2 156.4 154.7
5-Dec-02 156.1 156.9 154.0 157.6 154.2 153.4 156.2 154.7
10-Mar-03 153.9 154.7 155.8 154.3
18-Jun-03 156.9 159.0 154.8 160.0 154.7 154.0 156.3 155.1
4-Sep-03 155.6 154.5 157.3 155.9
9-Dec-03 158.7 160.0 156.2 160.6 156.2 155.0 158.0 156.7
3-Mar-04 156.3 155.2 158.4 156.9
3-Sep-04 156.1 157.0 158.4 156.7
17-Dec-04 158.5 159.5 155.9 158.6 156.0 155.2 158.2 156.6
15-Jun-05 154.37 147.42 157.88 159.98 163.73 158.53 155.62 158.88 152.78 154.92 154.39 158.21 156.10
16-Jul-05 154.38 148.40 157.86 159.91 163.62 158.57 155.65 159.14 152.70 154.82 154.15 157.90 155.92

20-Aug-05 154.49 148.42 158.07 160.15 163.92 158.84 155.78 159.42 152.75 155.01 154.33 158.07 156.13
17-Sep-05 154.64 148.72 158.23 160.32 164.10 158.98 155.90 159.55 .152.89 155.16 154.46 158.22 156.30

17-Oct-05 154.75 148.69 158.29 160.39 164.21 159.09 155.96 159.49 152.98 155.18 154.48 158.31 156.32
19-Nov-05 154.69 148.75 158.34 160.48 164.23 159.09 155.98 159.37 152.97 155.22 154.46 158.28 156.37
17-Dec-05 154.60 148.52 158.28 160.39 164.05 159.05 155.88 159.15 152.98 155.06 154.31 158.21 156.23
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Table 2.4.12-15 (cont.) Historical Groundwater Levels for the Water Table Aquifer

Observation Well and Water Level Elevations (ft msl)
Date 142 179 802A 803A 804 805A 806B 808 809 LT-11AB LT-7/7A LT-12 LT-13

15-Jan-06 154.71 148.61 158.28 160.37 164.08 158.94 155.97 159.04 153.10 155.18 154.57 158.53 156.36
27-Feb-06 154.78 148.64 158.39 160.48 164.23 158.92 155.98 159.19 153.22 155.52 154.83 158.66 156.66
15-Mar-06 154.71 148.72 158.23 160.45 164.30 158.98 156.03 159.15 153.18 155.28 154.59 158.48 156.35
15-Apr-06 154.63 148.66 158.17 160.30 164.11 158.82 155.85 158.99 153.05 155.18 154.57 158.54 156.32
15-May-06 154.55 148.76 158.09 160.20 163.99 158.82 155.78 158.53 153.02 155.15 154.50 158.48 156.32
15-Jun-06 154.48 148.78 157.99 160.12 163.88 158.63 155.73 158.80 153.00 154.95 154.41 158.23 156.23
26-Jul-06 154.41 148.56 157.91 159.96 163.69 158.53 155.68 158.72 152.88 154.95 154.30 158.19 156.08
28-Aug-06 157.89 154.95 154.34 158.18 156.14
31-Aug-06 154.36 148.75 159.88 163.69 158.45 155.62 158.65 152.86
15-Nov-06 154.16 148.79 157.56 162.84 158.19 155.42 158.40 152.71 154.78 154.25 158.11 155.93
16-Nov-06 159.64
13-Dec-06 154.03 148.78 157.37 159.50 163.19 158.01 155.21 158.40 152.62 154.63 154.01 157.79 155.75
25-Jan-07 154.00 148.57 157.24 159.25 162.95 158.77 155.06 158.00 152.63 154.51 153.96 157.77 155.63
14-Feb-07 153.97 148.89 157.19 159.30 162.98 157.67 155.10 157.96 152.65 154.33 153.68 157.48 155.41
1-Mar-07 153.93 148.51 157.67 159.25 163.09 157.69 155.09 158.17 152.62 154.35 153.70 157.60 155.55
17-Apr-07 153.75 148.45 156.92 158.94 162.47 157.40 154.89 158.01 152.37 154.28 153.68 157.53 155.30
24-May-07 153.59 148.40 156.80 158.80 162.59 157.31- 154.71 158.06 152.30 153.98 153.24 156.95 155.05
7-Jun-07 153.61 148.40 156.79 158.80 162.70 157.27 154.72 158.02 152.32 153.98 153.36 157.19 155.10
16-Jul-07 153.59 148.44 156.75 158.78 162.82 157.29 154.69 157.93 152.3 153.9 153.32 157.05 155.05

Note.
Water level data for 802A (168.1 ft msl) measured on 13-Nov-85 considered invalid.
Water level data for 804 (166.0 ft msl) measured on 28-Dec-85 considered invalid.
Water level data for Oct-71 to Feb-85 provided in Ground Water Supplement for VEGP Units 1 and 2 (Georgia Power March 1985).
Water level data for Jun-85 to Dec-85 provided in Observation Well Readings for VEGP Units 1 and 2, July-December 1985 (Georgia Power July 1985).
Water level data for Dec-85 to Jun-86 provided in Observation Well Readings for VEGP Units 1 and 2, January-June 1986 (Georgia Power January 1986).
Water level data for Jun-86 to Dec-86 provided in Observation Well Readings for VEGP Units 1 and 2, July-December 1986 (Georgia Power July 1986).
Water level data for Dec-86 to Jan-87 provided in Piezometer Weekly Readings Report for VEGP Units 1 and 2 (Georgia Power 1987).
Water level data for Jan-88 to Jun-88 provided in Ground-Water Monitoring July 1987 - June 1988, Vogtle Electric Generating Plant (Bechtel Civil, Inc. 1988).
Water level data for Dec-94 to Dec-04 provided in Request For Information Number 25144-000-GRI-GEX-00028, SNC ALWR ESP Project (Bechtel Power

Corporation 2006).

2.4.12-56 Revision 4-S2
June 2008



Southern Nuclear Operating Company
Vogtle Early Site Permit Application
Part 2 - Site Safety Analysis Report

Table 2.4.12-16 Minimum and Maximum Water Levels Recorded at Observation
Wells 802A, 805A, 808, LT-7A, LT-12, and LT-13

Minimum Water Maximum Water
Observation Level Level

Well Elevation (ft msl) Date Elevation (ft msl) Date
802A 156.1 5-Dec-02 160.8 17-Jun-99

805A 156.9 5-Dec-02 162.5 17-Jun-99

808 155.0 12-Jun-01 160.6 9-Dec-03

LT7A 152.0 30-Jun-85 159.6 19-Feb-86

LT12 155.8 10-Mar-03 162.4 26-Feb-86

LT13 154.3 10-Mar-03 159.0 1-Feb-88

Note.
Water level data provided in Table 2.4.12-15.
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GEOLOGIC TIME SNC ESP NOMENCLATURE
REGIONAL

HYDROGEOLOGIC RGOA
PERIOD SERIES GEOLOGIC UNIT UNIT HYDROGEOLOGIC

UNIT

Barnwell Gr. Water Table aquifer

c--

o Lisbon Fm. / Blue Bluff0 Confining unit
>-. w Mbr.

I--
Still Branch Fm.

wL- Tertiary sand aquifer

Congaree Fm.

0)a- Snapp Fm. Southeastern Coastal

0 Semi-confining unit Plain Aquifer System

o Black Mingo Fm.

Steel Creek Fm.

Gaillard Fm. /
0 Black Creek Fm.
a)o Cretaceous aquifer

Pio-Nono Fm. I

O unnamed sands

Cape Fear Fm.

Notes: Geologic unit naming convention (Huddlestun and Summerour 1996; Falls and Prowell
2001)
Regional hydrogeologic unit naming convention (Miller 1990)

Figure 2.4.12-1 Schematic Hydrostratigraphic Classification for VEGP Site
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Figure 2.4.12-2A Hydrogeologic Cross-Section of the Water Table Aquifer at the VEGP Site
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Figure 2.4.12-2B Hydrogeologic Cross-Section of the Tertiary Aquifer at the VEGP Site
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Figure 2.4.12-3 Observation Well Locations
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Figure 2.4.12-4 Deleted at Revision 2
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Figure 2.4.12-7 Water Table Aquifer: Piezometric Contour Map for June 2005
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Figure 2.4.12-8 Water Table Aquifer: Piezometric Contour Map for October 2005
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Figure 2.4.12-9 Water Table Aquifer: Piezometric Contour Map for December 2005
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Figure 2.4.12-10 Water Table Aquifer: Piezometric Contour Map for March 2006
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Figure 2.4.12-11 Water Table Aquifer: Piezometric Contour Map for June 2006
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Figure 2.4.12-12 Tertiary Aquifer: 1971-1985 Hydrographs

2.4.12- 70 
Revision 4-S2

2.4.12-70 Revision 4-S2
June 2008



Southern Nuclear Operating Company
VogUe Early Site Permit Application
Part 2 - Site Safety Analysis Report

Figure 2.4.12-13 Deleted at Revision 2
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Figure 2.4.12-14 Tertiary Aquifer: Piezometric Contour Map for June 2005

2.4.12-72 
Revision 4-S2

2.4.12-72 Revision 4-e2
June 2008



Southern Nuclear Operating Company
VogUe Early Site Permit Application
Part 2 - Site Safety Analysis Report

Figure 2.4.12-15 Tertiary Aquifer: Piezometric Contour Map for October 2005
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Figure 2.4.12-16 Tertiary Aquifer: Piezometric Contour Map for December 2005
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Figure 2.4.12-17 Tertiary Aquifer: Piezometric Contour Map for March 2006
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Figure 2.4.12-18 Tertiary Aquifer: Piezometric Contour Map for June 2006
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Figure 2.4.12-19 Locations of Agricultural, Industrial, Municipal, and Public Water Supply Wells Within 25 Miles of
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Figure 2.4.12-24 Water Table Aquifer: Piezometric Contour Map for November 2006
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Figure 2.4.12-27 Proposed Locations of VEGP Units 3 and 4 Water Supply Wells
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Figure 2.4.12-28 Water Table Aquifer - Piezometric Contour Map for March 2007
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Figure 2.4.12-29 Water Table Aquifer - Piezometric Contour Map for June 2007
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Figure 2.4.12-30 Tertiary Aquifer - Piezometric Contour Map for March 2007
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Figure 2.4.12-31 Tertiary Aquifer - Piezometric Contour Map for June 2007
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2.4.13 Accidental Releases of Liquid Effluents in Ground and Surface Waters

2.4.13.1 Groundwater

This section provides a conservative analysis of a postulated, accidental liquid release of

effluents to the groundwater at the VEGP site. The. accident scenario is described. The

conceptual model used to evaluate radionuclide transport is presented, along with potential

pathways of contamination to water users. The radionuclide transport analysis is described, and

the results are summarized. The radionuclide concentrations to which a water user might be

exposed are compared against the regulatory limits.

Results are considered acceptable if the concentrations are less than the effluent concentration

limits (ECLs) included in 10 CFR Part 20, Appendix B, Table 2, Column 2. Because the identity

and concentration of each radionuclide in the mixture are known, the ratio present in the mixture

and the concentration otherwise established in 10 CFR Part 20, Appendix B, for the specific

radionuclide not in a mixture must also be determined. The sum of such ratios for all of the

radionuclides in the mixture may not exceed "1" (i.e., "unity"). These criteria apply to the nearest

potable water supply in an unrestricted area.

2.4.13.1.1 Accident Scenario

The accident scenario has been selected based on information developed by Westinghouse to

assist AP1000 COL applicants in evaluating the accidental liquid release of effluents

(Westinghouse 2007). The accident scenario assumes an instantaneous release from one of

the two effluent holdup tanks located in the lowest level of the AP1 000 auxiliary building.

There are two effluent holdup tanks, each with a capacity of 28,000 gal., for each AP1000 unit.

These tanks have both the highest potential radionuclide concentrations and the largest volume.

Therefore, they have been selected by Westinghouse as the limiting tanks for evaluating an

accidental release of liquid effluents that could lead to the most adverse contamination of

groundwater or surface water, via the groundwater pathway.

Westinghouse estimated the radionuclide concentrations of the effluent holdup tanks to be 101

percent of the reactor coolant. Westinghouse determined the radionuclide concentrations in

reactor coolant itself to be as follows:

" For tritium (H-3), a coolant concentration of 1.0 pCi/g should be used.

" Corrosion products (Cr-51, Mn-54, Mn-56, Fe-55, Fe-59, Co-58 and Co-60) should be taken

directly from the AP1000 DCD, Table 11.1-2, Design Basis Reactor Coolant Activity.

" Other radionuclides should be based on the AP1000 DCD, Table 11.1-2 multiplied by 0.12/

0.25 to adjust the failed fuel rate from the design basis to a conservatively bounding value for

this analysis.
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Based on these recommendations, the expected radionuclide concentrations in the effluent

holdup tanks have been calculated, and the results are summarized in Table 2.4.13-1.

2.4.13.1.2 Conceptual Model

Figures 2.4.13-1 and 2.4.13-2 illustrate the conceptual models used to evaluate an accidental

liquid release of effluent to groundwater, or to surface water via the groundwater pathway. The

key elements and assumptions embodied in the conceptual model are described and discussed

below.

2.4.13.1.2.1 Water Table Aquifer

As indicated in Section 2.4.13.1.1, the effluent holdup tanks are assumed to be the source of the

release, with each tank having a volume of 28,000 gal. and the radionuclide concentrations as

summarized in Table 2.4.13-1. These tanks are located at the lowest level of the auxiliary'

building, which has a floor elevation of approximately 186.5 ft msl and is approximately 25 to 35 ft

above the water table, based on water table contour plots presented on Figures 2.4.12-7 through

2.4.12-11, Figure 2.4.12-24, and Figures 2.4.12-28 to 2.4.12-29. One of these tanks is

postulated to rupture, and 80 percent of the liquid volume (22,400 gal.) is assumed to be

released in accordance with Branch Technical Position 11-6 of NUREG-0800. Flow from a tank

rupture would initially flood the tank room and begin to flow to the auxiliary building radiologically

controlled area sump via floor drains as described in Section 3.4.1.2.2.2 of the API000 DCD. It is

assumed that sump pumps are inoperable. According to the AP1000 DCD, this would result in

the 22,400 gal. release flooding the balance of level I of the auxiliary building via the

interconnecting floor drains. Once level 1 is flooded, it is assumed that a pathway is created that

would allow the entire 22,400 gal. to. enter the groundwater (Water Table. aquifer)

instantaneously. This assumption is very conservative because it requires failure of the floor

drain system, plus it ignores the barriers presented by the 6-ft-thick basemat and the sealed, 3-ft-

thick exterior walls of the AP1 000 auxiliary building. Furthermore, there is a minimum of 20 ft of

unsaturated zone beneath the basemat. Radionuclide concentrations would be attenuated during

unsaturated zone transport as a consequence of adsorption, dispersion, and radioactive decay,

which is not considered in this conservative analysis.

With the postulated instantaneous release of the contents of an effluent holdup tank to

groundwater, radionuclides would enter the Water Table aquifer and migrate with the

groundwater in the direction of decreasing hydraulic head. Hydraulic head contour maps for the

Water Table aquifer presented in Figures 2.4.12-7 through 2.4.12-11, Figure 2.4.12-24, and

Figures 2.4.12-28 to 2.4.12-29 indicate that the pre-construction groundwater pathway from a

point of release in either of the AP1000 auxiliary buildings would be northward to Mallard Pond, a

groundwater discharge area, as discussed in Section 2.4.12.1.3. Because the underlying Blue

Bluff Marl has a very low vertical permeability, as is described in Section 2.4.12, groundwater
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flow in the Water Table aquifer is predominantly horizontal. Since VEGP Unit 4 is closer to

Mallard Pond, it is selected as the release location for this evaluation. Post-construction

groundwater modeling described in SSAR Appendix 2.4B was conducted to reflect the hydrologic

alterations associated with the construction of VEGP Units 3 and 4. Modeling results indicate

that the groundwater pathway will still be northward toward Mallard Pond after construction of the

new units. Particle tracking results show the flow path to be curvilinear between the VEGP Unit 4

auxiliary building and the south side of Mallard Pond. During saturated zone transport,

radionuclide concentrations of the liquid released to the water table would be reduced by the

processes of adsorption, hydrodynamic dispersion, and radioactive decay. There are no existing

water-supply wells between the postulated release points and Mallard Pond that withdraw water

from the Water Table aquifer. Based on the data in SSAR Table 2.4.12-10, all water-supply wells

for the existing VEGP plant withdraw their water from the deeper, confined Tertiary and

Cretaceous aquifers. Figure 2.4.12-1 illustrates the conceptual model for evaluating radionuclide

transport in the Water Table aquifer.

Mallard Pond serves as a groundwater discharge area for the Water Table aquifer. The

radionuclides associated with a liquid release would enter the surface water system via Mallard

Pond. Radionuclide concentrations would be diluted in the pond and in the stream running from

the pond to the Savannah River. Groundwater flow into Mallard Pond is continuous, and the

pond level is controlled by a spillway. Measurements of stream flow discharge from Mallard

Pond and at points downstream indicate that flow increases progressively in magnitude before

discharging to the Savannah River (Bechtel 1985). Upon discharge to the Savannah River, the

stream flow would mix with the Savannah River flow, resulting in significantly further dilution prior

to withdrawal by the nearest surface water user. As noted in Section 2.4.1, the nearest

downstream industrial surface water users include the Fort James Operating Company and the

Georgia Power Company. Both companies operate river intakes that withdraw water from the

Savannah River near River Mile 45, which is about 106 miles downstream of the VEGP site. The

City of Savannah Municipal and Industrial Plant, and the Beaufort-Jasper County Water and

Sewer Authority are the nearest downstream municipal water users. The City of Savannah

obtains water from Abercorn Creek where it enters the Savannah River near River Mile 29, which

is about 122 miles downstream from the VEGP site. Beaufort-Jasper County withdraws water

from the Savannah River via an 18-mile canal.

2.4.13.1.2.2 Tertiary Aquifer

An alternative, less likely, conceptual model is also considered in this analysis. This model

considers groundwater flow in the deeper Tertiary aquifer with eventual direct discharge to the

Savannah River (Figure 2.4.13-2). Based on Table 2.4.12-10 and Figure 2.4.12-20 of the SSAR,

there are no existing VEGP plant Tertiary aquifer potable water-supply wells located

downgradient of the postulated accidental release or any potable wells potentially impacted by

such a release. The release mechanism is the same as that described in Section 2.4.13.1.2.1 for
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the Water Table aquifer with the exception that the accidental release is assumed to enter the

Tertiary aquifer instantaneously. This conceptual model is conservative because the low

permeability Blue Bluff Marl hydraulically isolates the overlying Water Table aquifer from the

underlying Tertiary aquifer. The flow path is assumed to be a straight line between the center of

the power block area for the new AP1000 units downgradient to the closest point of the

Savannah River, a distance of approximately 5600 ft. Upon discharge to the Savannah River,

contaminated groundwater would mix with the Savannah River flow, resulting in significant

dilution prior to withdrawal by the nearest surface water user described in Section 2.4.13.1.2.1..

Figure 2.4.12-2 illustrates the conceptual model for evaluating radionuclide transport in the

Tertiary aquifer.

2.4.13.1.3 Radionuclide Transport Analysis

A radionuclide transport analysis has been conducted to estimate the radionuclide

concentrations that might expose existing and future water users based on an instantaneous

release of the radioactive liquid of an AP1000 effluent holdup tank. Analysis of liquid effluent

release commenced with the simplest of models, using demonstratively conservative

assumptions and coefficients. Radionuclide concentrations resulting from the preliminary

analysis were then compared against the ECLs identified in 10 CFR Part 20, Appendix B, Table

2, Column 2, to determine acceptability. Further analysis, using progressively more realistic and

less conservative assumptions and modeling techniques, was conducted when the preliminary

results do not meet 10 CFR Part 20 requirements.

Radionuclide transport along a groundwater path line is governed by the advection-dispersion-

reaction equation (Javandel et al. 1984), which is given as

R acD -v, C C (Equation 2.4.13-1)
at aX2  ax

where: C = radionuclide concentration; R = retardation factor; D = coefficient of longitudinal

hydrodynamic dispersion; v = average linear velocity; and X = radioactive decay constant. The

retardation factor is defined from the relationship

R=I+PbKd (Equation 2.4.13-2)
ne

where: Pb = bulk density; Kd = distribution coefficient; and ne = effective porosity. The average

linear velocity is determined using Darcy's law, which is

v K A (Equation 2.4.13-3)

n, dx

where: K = hydraulic conductivity; and dh/dx = hydraulic gradient. The radioactive decay

constant can be written as

2.4.13-4 Revision 4-S2
June 2008



Southern Nuclear Operating Company
Vogtle Early Site Permit Application
Part 2 - Site Safety Analysis Report

-= In_2 (Equation 2.4.13-4)
tl/2

where t112 = radionuclide half-life. Conservatively neglecting hydrodynamic dispersion, Equation

2.4.13-1 can be integrated to yield

C = CO exp(-,t) (Equation 2.4.13-5)

where: C = radionuclide concentration; Co = initial radionuclide concentration; t = LR/v =

radionuclide travel time; and L = groundwater path line length.

To estimate the radionuclide concentrations in the Water Table aquifer, groundwater discharging

to Mallard Pond, Equation 2.4.13-5 was applied along the groundwater path line that would

originate at the liquid effluent release points beneath the AP1 000 auxiliary building at VEGP Unit

4 and terminate at Mallard Pond. For the Tertiary aquifer, Equation 2.4.13-5 was similarly

applied along the groundwater path line from the center of the power block area for the new

AP1 000 units downgradient to the discharge point in the Savannah River. These analyses were

performed sequentially as described below.

2.4.13.1.3.1 Water Table Aquifer

Transport Considering Radioactive Decay Only

An initial screening analysis was performed considering radioactive decay only. This analysis

assumed that all radionuclides migrate at the same rate as groundwater and considered no

adsorption and retardation, which would otherwise result in a longer travel time and more

radioactive decay. The concentrations of the radionuclides appearing in Table 2.4.13-1 were

decayed for a period equal to the groundwater travel time from the point of release to Mallard

Pond, using Equation 2.4.13-5 with R = 1. Radionuclides having concentrations less than 1

percent of their respective ECLs were eliminated from consideration because their

concentrations would be well below their regulatory limits. Any radionuclides having a

concentration greater than or equal to 1 percent of their ECL were retained for further evaluation.

Evaluating transport considering radioactive decay only requires an estimate of the groundwater

travel time.

The groundwater travel time from the VEGP Unit 4 Auxiliary Building to Mallard Pond has been

estimated using a two-dimensional groundwater flow model (SSAR Appendix 2.4B) considering

the locations of the effluent holdup tanks, and modeled estimates of hydraulic gradients and

hydraulic conductivities of the Water Table aquifer and construction backfill material. The total

saturated zone travel time was determined to be 6.7 years. The travel times in the various

hydrogeologic units encountered along the groundwater pathway are as follows: 2.4 years in the

backfill; 3.2 years in the Water Table aquifer in the area between the backfill and a point near

OW-1005 where more permeable sediments are present; and 1.1 years in the more permeable

sediments present between OW-1005 and Mallard Pond.
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Using Equation 2.4.13-5, the initial concentrations given in Table 2.4.13-1 were decayed for a
period of 6.7 years. Table 2.4.13-2 summarizes the results considering only radioactive decay

and identifies those radionuclides that would exceed 1 percent of their ECL. These include H-3,
Mn-54, Fe-55, Co-60, Sr-90, Ag-110m, 1-129, Cs-134, Cs-137, and Ce-144.

Transport Considering Radioactive Decay and Adsorption

The H-3, Mn-54, Fe-55, Co-60, Sr-90, Ag-110m, 1-129, Cs-134, Cs-137, and Ce-144 retained
from the radioactive decay screening analysis were further evaluated considering adsorption and

retardation in addition to radioactive decay. Distribution coefficient values for Co, Sr, and Cs
were determined based on laboratory analyses of soil samples obtained from the VEGP site
(Kaplan and Millings 2006; MACTEC 2006) and are shown in Table 2.4.13-3. Sixteen soil
samples were taken from shallow test pits located in potential borrow source areas for backfill
that will be required for the new AP1000 units. Laboratory testing of these backfill samples
yielded distribution coefficients that range from 1.4 to 15.3 mL/g for Co, 6.0 to 51.7 mL/g for Sr,

and 3.5 to 56.2 mL/g for Cs. Three additional soil samples were obtained from a vibratory boring
located near'B-1003. The samples acquired from the vibratory boring represent the Barnwell

Group sediments based on the boring log for B-1003. Testing of the Barnwell Group sediment
samples resulted in distribution coefficients that range from 3.9 to 21.3 mL/g for Co, 14.4 to 17.4
mL/g for Sr, and 22.7 to 33.2 mL/g for Cs.

Distribution coefficients for Co, Sr, and Cs in the backfill were conservatively assigned the
minimum value determined from the 16 samples (1.4 mL/g for Co, 6.0 mL/g for Sr, and 3.5 mL/g
for Cs). Distribution coefficients for Co, Sr, and Cs in the Barnwell Group sediments were

conservatively assigned the minimum value observed for the three vibratory boring samples (3.9
mL/g for Co, 14.4 mL/g for Sr, and 22.7 mL/g for Cs). Distribution coefficients for H-3 and 1-129,
which have no or little tendency for adsorption, were taken to be zero for both the backfill and
Barnwell Group sediments. Distribution coefficients for Mn-54, Fe-55, Ag-110m, and Ce-144
were conservatively assumed to be zero in both the backfill and the native Barnwell Group

sediments. Distribution coefficients for the more permeable material near Mallard Pond were
taken to be the same as those used for the native material in the Barnwell Group.

Retardation factors were calculated using Equation 2.4.13-2 with the distribution coefficients as
stated above, effective porosities of 0.34 for the backfill, Barnwell Group sediments, and the
permeable Mallard Pond materials, and a bulk density of 1.54 g/cm 3 for all materials. The bulk
density was calculated using a total porosity value of 0.42 and a specific gravity of 2.66 as
provided in SSAR Section 2.4.12.1.4.1. Total radionuclide travel times were calculated by

summing the radionuclide travel times in the backfill, Barnwell Group, and permeable Mallard
Pond materials described above. Radionuclide concentrations were then determined at the point
of discharge to Mallard Pond using Equation 2.4.13-5 and the appropriate initial concentration,
decay rate, and total travel time. Results are summarized in Table 2.4.13-4 and indicate that H-3,
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Mn-54, Fe-55, Sr-90, Ag-110m, 1-129, Cs-137, and Ce-144 would exceed 1 percent of their

respective ECL.

Transport Considering Radioactive Decay, Adsorption, and Dilution

The radionuclides retained after screening for the effects of radioactive decay and adsorption in

groundwater would discharge to surface water (Mallard Pond) and mix with other,

uncontaminated surface water. A dilution factor was estimated to account for the mixing and

dilution of contaminated groundwater with uncontaminated surface waters. For the Water Table

aquifer, the dilution factor is the ratio of the rate at which the postulated release would discharge

to surface water (Mallard Pond) as contaminated groundwater to the total rate of groundwater

discharge to Mallard Pond, which would include both uncontaminated and contaminated

groundwater. The magnitude of the dilution factor was estimated as described below.

The rate at which a release from an effluent holdup tank discharges to surface water (Mallard

Pond) is determined by the transport characteristics of the Water Table aquifer. A release from

an effluent holdup tank would undergo unsaturated zone transport beneath the auxiliary building,

followed by saturated zone transport first through the backfill and then through the Barnwell

Group and more permeable Mallard Pond materials, and would finally discharge to Mallard Pond

from the permeable Mallard Pond materials. The discharge rate itself is a function of the Darcy

velocity, and the assumed volume and dimensions of the resulting contaminant slug. The mean

Darcy velocity in the backfill was determined to be 0.043 ft/day based on a hydraulic conductivity

of 3.3 ft/day and a hydraulic gradient of 0.013 ft/ft estimated from Appendix 2.4B, Figure 78. The

volume of the liquid release has been assumed to be 22,400 gal. (2995 ft3), which represents 80

percent of the 28,000 gal. capacity of one effluent holdup tank (NUREG-0800, Branch Technical

Position 11-6 recommends that 80 percent of the liquid volume be considered in this analysis).

Considering the effective porosity of the backfill (0.34), the release would occupy about 8810 ft3

of the saturated backfill. The shape of the resulting contaminant slug is assumed to be square in

plan view and extend vertically throughout the entire saturated thickness of the backfill. Using 20

ft as a representative saturated thickness (water table to top of Blue Bluff Marl), the slug would

have an area of about 440 ft2 in plan view and a width of about 21 ft. The cross-sectional area of

the contaminant slug normal to the groundwater flow direction would therefore be 20 ft by 21 ft or

about 420 ft2 . The discharge rate of the contaminant slug is then the product of the Darcy velocity

(0.043 ft/day) and the cross-sectional area (420 ft2 ) or 18 ft3 /day (0.094 gpm). The rate of total

groundwater discharge to surface water has been estimated as 1125 gpm at a point just

downstream of the confluence of the stream discharging from Mallard Pond and its west branch.

This value is the result of stream flow measurements that were taken in the months of June and

July to support the licensing of VEGP Units 1 and 2 (Bechtel 1985). Because the stream

discharging from Mallard Pond and its west branch are both perennial streams, the stream flow

measurements would represent the groundwater discharge. The resulting dilution factor at this

location is calculated as the ratio of 0.094 gpm to 1125 gpm, or 8.3E-5.
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This dilution factor is applied to the H-3, Mn-54, Fe-55, Sr-90, Ag-1 10m, 1-129, Cs-1 37, and Ce-

144 concentrations reported in Table 2.4.13-4 to account for dilution in addition to radioactive

decay and adsorption. Table 2.4.13-5 summarizes the resulting concentrations, which would

represent the concentrations in the surface water at a point just downstream of the confluence of

the stream discharging from Mallard Pond and its west branch. It is seen that the concentrations

of each of these radionuclides are below their respective ECLs.

2.4.13.1.3.2 Tertiary Aquifer

Transport Considering Radioactive Decay Only

As indicated in SSAR Section 2.4.12.1.4, the horizontal hydraulic gradient of the Tertiary aquifer

is approximately 0.005 ft/ft, based on the water levels observed at well OW-1008 and Well 27,

and the distance between the two observation wells. Tertiary aquifer travel time was calculated

using a hydraulic conductivity of 0.83 ft/day as reported in SSAR Section 2.4.12.1.4 and Table

2.4.12-3, a hydraulic gradient of 0.005 ft/ft, and an effective porosity of 0.309 based on the site-

specific investigation measurements presented in SSAR Section 2.4.12.1.3 and 2.4.12.1.4.

Using a distance of 5600 ft from the center of the power block area for the new AP1 000 units to

the closest point of the Savannah River, the groundwater travel time from the power block area to

the Savannah River in the Tertiary aquifer is estimated to be about 1142 years. Using Equation

2.4.12-5, the initial concentrations given in Table 2.4.13-1 were decayed for a period of 1142

years. Table 2.4.13-6 summarizes the results and identifies those radionuclides that would

exceed 1 percent of their ECL. The only radionuclide exceeding 1 percent of its ECL is *1-129. As

with the Water Table aquifer, the distribution coefficient of 1-129 is taken to be zero because it

has little to no tendency for adsorption. Therefore, no credit is taken for 1-129 adsorption, and the

1-129 concentration discharging to the Savannah River from the Tertiary aquifer remains

unchanged from that calculated in the radioactive decay screening analysis. As seen in Table

2.4.13-6, the calculated concentration is well below the ECL.

2.4.13.1.4 Compliance with 10 CFR Part 20

The radionuclide transport analysis presented in Section 2.4.13.1.3 demonstrates that all of the

radionuclides that could be accidentally released to groundwater would be individually below

their ECLs. However, 10 CFR Part 20, Appendix B, Table 2, imposes additional requirements

when the identity and concentration of each radionuclide in a mixture are known. In this case,

the ratio present in the mixture and the concentration otherwise established in 10 CFR Part 20

Appendix B for the specific radionuclide not in a mixture must be determined. The sum of such

ratios for all of the radionuclides in the mixture may not exceed "1" (i.e., "unity") as indicated by

Note 4 in, Appendix B, 10 CFR Part 20.

This sum of fractions approach was applied to the radionuclide concentrations conservatively

estimated in Section 2.4.13.1.3. Results are summarized in Table 2.4.13-7 for the Water Table
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aquifer and Table 2.4.13-8 for the Tertiary aquifer. The ratios for the mixture sum to 0.058 for the

Water Table aquifer, which demonstrates that an accidental liquid release of effluents in

groundwater would not exceed 10 CFR Part 20 limits in the Mallard Pond stream before reaching

the VEGP site property (EAB). Compliance with 10 CFR Part 20 is further assured considering

that the point at which compliance has been demonstrated is within the restricted area and not a

potable water source. The. stream discharging from Mallard Pond is a gaining stream that

discharges to, and mixes with, the Savannah River. Nearly the entire reach of this stream, about

1.0 mi. in length, is within the restricted area and not a potable water supply. Downstream of the

point where compliance has been demonstrated, the stream appears to enter the adjacent

Hancock Landing property for a short distance before re-entering the VEGP site property and

discharging into the Savannah River. The nearest potable water supply in an unrestricted area to

which the 10 CFR Part 20 requirements would apply is the Savannah River. Mixing of the

tributary stream flow with the Savannah River flow would dilute radionuclide concentrations

further. The magnitude of this additional dilution can be estimated from the ratio of the tributary

stream flow rate (1125 gpm) to the Savannah River flow rate. Using the 100-year drought flow,

given as 3298 ft3/sec (1,480,000 gpm) in Section 2.4.11, to conservatively represent the

Savannah River flow rate, a dilution factor of 7.6E*04 is calculated. Accounting for this additional

dilution would further reduce radionuclide concentrations by a factor of about 1,000.

Consequently, the ratios for the mixture would sum to a value much less than unity and well

below the compliance limit.

Considering radioactive decay only, the -ratios for the mixture sum to 0.036 for the Tertiary

aquifer prior to discharge in the Savannah River indicating compliance with 10 CFR Part 20 limits

(Table 2.4.13-8). Mixing of the Tertiary aquifer discharge with the Savannah River flow would

significantly dilute radionuclide concentrations further.

2.4.13.2 Surface Water

No outdoor tanks contain radioactivity in the Westinghouse AP1000 design (Westinghouse

2007). In particular, the AP1000 design does not require boron changes for load follow and does

not recycle boric acid or reactor coolant water, so the boric acid tank is not radioactive. Because

no outdoor tanks contain radioactivity, no accident scenario could result in the release of liquid

effluent directly to the surface water.
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Table 2.4.13-1 Radionuclide Concentrations in the AP1000 Effluent Holdup
Tanks

Design Basis
Reactor Coolant Reactor Coolant Effluent Holdup Tank

Activity1  Concentrations 2  Concentrations 3

Radionuclide (!iCi/g) (pCi/cm3) (gCi/cm3)

H-3 1.00E+00 1.01E+00
Cr-51 1.30E-03 1.30E-03 1.31 E-03
Mn-54 6.70E-04 6.70E-04 6.77E-04
Mn-56 1.70E-01 1.70E-01 1.72E-01
Fe-55 5.00E-04 5.00E-04 5.05E-04
Fe-59 1.30E-04 1.30E-04 1.31 E-04
Co-58 1.90E-03 1.90E-03 1.92E-03
Co-60 2.20E-04 2.20E-04 2.22E-04
Br-83 3.20E-02 1.54E-02 1.55E-02
Br-84 1.70E-02 8.16E-03 8.24E-03
Br-85 2.OOE-03 9.60E-04 9.70E-04
Rb-88 1.50E+00 7.20E-01 7.27E-01
Rb-89 6.90E-02 3.31 E-02 3.35E-02
Sr-89 1.10E-03 5.28E-04 5.33E-04
Sr-90 4.90E-05 2.35E-05 2.38E-05
Sr-91 1.70E-03 8.16E-04 8.24E-04
Sr-92 4.1OE-04 1.97E-04 1.99E-04
Y-90 1.30E-05 6.24E-06 6.30E-06

Y-91 m 9.20E-04 4.42E-04 4.46E-04
Y-91 1.40E-04 6.72E-05 6.79E-05
Y-92 3.40E-04 1.63E-04 1.65E-04
Y-93 1.10E-04 5.28E-05 5.33E-05

Nb-95 1.60E-04 7.68E-05 7.76E-05
Zr-95 1.60E-04. 7.68E-05 7.76E-05
Mo-99 2.10E-01 1.01E-01 1.02E-01

Tc-99m 2.OOE-01 9.60E-02 9.70E-02
Ru-103 1.40E-04 6.72E-05 6.79E-05

Rh-103m 1.40E-04 6.72E-05 6.79E-05
Rh-106 4.50E-05 2.16E-05 2.18E-05

Ag-110m 4.OOE-04 1.92E-04 1.94E-04
Te-127m 7.60E-04 3.65E-04 3.68E-04
Te-129m 2.60E-03 1.25E-03 1.26E-03
Te-129 3.80E-03 1.82E-03 1.84E-03

Te-131 m 6.70E-03 3.22E-03 3.25E-03
Te-131 4.30E-03 2.06E-03 2.08E-03
Te-132 7.90E-02 3.79E-02 3.83E-02
Te-134 1.10E-02 5.28E-03 5.33E-03
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Table 2.4.13-1 Radionuclide Concentrations in the AP1 000 Effluent Holdup Tanks
(cont.)

Design Basis
Reactor Coolant Reactor Coolant Effluent Holdup Tank

ActivityI Concentrations 2  Concentrations 3

Radionuclide (gCi/g) (gCi/cm3) (gCi/cm3)
1-129 1.50E-08 7.20E-09 7.27E-09
1-130 1.10E-02 5.28E-03 5633E-03
1-131 7.10E-01 3.41 E-01 3.44E-01
1-132 9.40E-01 4.51 E-01 4.56E-01
1-133 1.30E+00 6.24E-01 6.30E-01
1-134 2.20E-01 1.06E-01 1.07E-01
1-135 7.80E-01 3.74E-01 3.78E-01

Cs-134 6.90E-01 3.31 E-01 3.35E-01
Cs-136 1.OOE+00 4.80E-01 4.85E-01
Cs-137 5.OOE-01 2.40E-01 2.42E-01
Cs-138 3.70E-01 1.78E-01 1.79E-01

Ba-137m 4.70E-01 2.26E-01 2.28E-01
Ba-140 1.OOE-03 4.80E-04 4.85E-04
La-140 3.1 OE-04 1.49E-04 1.50E-04
Ce-141 1.60E-04 7.68E-05 7.76E-05
Ce-143 1.40E-04 6.72E-05 6.79E-05
Pr-143 1.50E-04 7.20E-05 7.27E-05
Ce-144 1.20E204 5.76E-05 5.82E-05
Pr-144 -1.20E-04 5.76E-05 5.82E-05

1 Values from AP1000 DCD Table 11.1-2.
2 For tritium (H-3) a coolant concentration of 1.0 pCi/g is used; corrosion products (Cr-51, Mn-54, Mn-56,

Fe-55, Fe-59, Co-58 and Co-60) are taken directly from the AP1000 DCD, Table 11.1-2; and other
radionuclides are based on the AP1000 DCD, Table 11.1-2 multiplied by 0.12/0.25. The density of all
liquids is assumed to be 1 g/cm3.

3 Values are 101% of the reactor coolant concentrations.
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Table 2.4.13-2 Water Table Aquifer Results of Transport Analysis Considering
Radioactive Decay Only

Effluent Holdup
Tank Decay Groundwater Groundwater

Concentration1  Half-life 2  Rate 3  ECL4  Concentration5  Concentration I
Radionuclide (iCilcm3) (days) (days"1) (jtCi/cm 3) (jlCilcm 3) ECL

H-3 1.01 E+00 4.51E+03 1.54E-04 1.OOE-03 6.93E-01 93E•02W(•
Cr-51 1.31E-03 2.77E+01 2.50E-02 5.OOE-04 3.33E-29 6.66E-27
Mn-54 6.77E-04 3.13E+02 2.21E-03 3.OOE-05 3.OOE-06 I 1 M 1
Mn-56 1.72E-01 1.07E-01 6.48E+00 7.OOE-05 0.OOE+00 0.OOE+00
Fe-55 5.05E-04 9.86E+02 7.03E-04 1.OOE-04 9.04E-05 '),9. ..EL01 ,

Fe-59 1.31E-04 4.45E+01 1.56E-02 1.OOE-05 3.65E-20 3.56E-16
Co-58 1.92E-03 7.08E+01 9.79E-03 2.OOE-05 7.56E-13 3.78E-09
Co-60 2.22E-04 1.93E+03 3.59E-04 3.OOE-06 9.22E-05 >i-3

Br-83 1.55E-02 9.96E-02 6.96E+00 9.OOE-04 0.OOE+00 0.OOE+00
Br-84 8.24E-03 2.21 E-02 3.14E+01 4.OOE-04 0.OOE+00 0.OOE+00
Br-85 9.70E-04 2.01E-03 3.44E+02 1.OOE+00 0.OOE+00 0.OOE+00
Rb-88 7.27E-01- 1.24E-02 5.59E+01 4.OOE-04 0.OOE+00 0.OOE+00
Rb-89 3.35E-02 1.06E-02 6.54E+01 9.OOE-04 0.OOE+00 0.00E+00
Sr-89 5.33E-04 5.05E+01 1.37E-02 8.OOE-06 1.38E-18 1.72E-13
Sr-90 2.38E-05 1.06E+04 6.54E-05 5.OOE-07 2.03E-05 i4.O6 E #0!I
Sr-91 8.24E-04 3.96E-01 1.75E+00 2.OOE-05 0.OOE+00 0.OOE+00
Sr-92 1.99E-04 1.13E-01 6.16E+00 4.OOE-05 0.OOE+00 0.OOE+00
Y-90 6.30E-06 2.67E+00 2.60E-01 7.OOE-06 7.80E-282 1.11E-276

Y-91m 4.46E-04 3.45E-02 2.01E+01 2.OOE-03 0.OOE+00 0.OOE+00
Y-91 6.79E-05 5.85E+01 1.18E-02 8.OOE-06 1.73E-17 2.17E-12
Y-92 1.65E-04 1.48E-01 4.68E+00 4.OOE-05 0,OOE+00 O.OOE+00
Y-93 5.33E-05 4.21 E-01 1.65E+00 2.OOE-05 0.OOE+00 0.OOE+00
Nb-95 7.76E-05 3.52E+01 1.97E-02 3.OOE-05 9.15E-26 3.05E-21
Zr-95 7.76E-05 6.40E+01 1.08E-02 2.OOE-05 2.40E-16 1.20E-11
Mo-99 1.02E-01 2.75E+00 2.52E-01 2.OOE-05 1.34E-269 6.71E-265

Tc-99m 9.70E-02 2.51E-01 2.76E+00 1.OOE-03 0.OOE+00 0.OOE+00
Ru-103 6.79E-05 3.93E+01 1.76E-02 3.OOE-05 1.22E-23 4.07E-19

Rh-103m 6.79E-05 3.90E-02 1.78E+01 6.OOE-03 0.OOE+00 0.OOE+00
Rh-106 2.18E-05 4.63E-04 1.50E+03 NAD 0.OOE+00

Ag-110m 1.94E-04 2.50E+02 2.77E-03 6.OOE-06 2.19E-07 1 ,366 E-02
Te-127m 3.68E-04 1.09E+02 6.36E-03 9.OOE-06 6.42E-11 7.13.E-06
Te-129m 1.26E-03 3.36E+01 2.06E-02 7.OOE-06 1.506E-25 2.14E-20
Te-129 1.84E-03 4.83E-02 1.44E+01 4.OOE-04 0.OOE+00 0.OOE+00

Te-131m 3.25E-03 1.25E+00 5.55E-01 8.OOE-06 0.OOE+00 0.OOE+00
Te-131 2.08E-03 1.74E-02 3.98E+01 8.OOE-05 0.OOE+00 0.OOE+00
Te-132 3.83E-02 3.26E+00 2.13E-01 9.OOE-06 4.07E-228 4.53E-223
Te-134 5.33E-03 2.90E-02 2.39E+01 3.OOE-04 0.OOE+00 0.OOE+00

1-129 7.27E-09 5.73E+09 1.21E-10 2.OOE-07 7.27E-09 •'3 63E02 ,
1-130 5.33E-03 5.15E-01 1.35E+00 2.OOE-05 0.OOE+00 0.OOE+00
1-131 3.44E-01 8.04E+00 8.62E-02 1.OOE-06 8.14E-93 8.14E-87
1-132 4.56E-01 9.58E-02 7.24E+00 1.OOE-04 0.OOE+00 0.00E+00

I
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Table 2.4.13-2 Water Table Aquifer Results of Transport Analysis Considering
Radioactive Decay Only (cont.)

Effluent Holdup
Tank Decay Groundwater Groundwater.

ConcentrationI Half-life 2  Rate 3  ECL4  Concentration 5  Concentration I
Radionuclide (gCi/cm3) (days) (days"1) (gCi/cm3) (gCi/cm 3) ECL

1-133 6.30E-01 8.67E-01 7.99E-01 7.OOE-06 0.OOE+00 0.O0E+00
1-134 1.07E-01 3.65E-02 1.90E+01 4.OOE-04 0.OOE+00 0.OOE+00
1-135 3.78E-01 2.75E-01 2.52E+00 3.OOE-05 0.00E+00 0.OOE+00

Cs-1 34 3.35E-01 7.53E+02 9.21 E-04 9.OOE-07 3.52E-02 •3,91E qP ,
Cs-136 4.85E-01 1.31E+01 5.29E-02 6.OOE-06 2.83E-57 4.71E-52
Cs-137 2.42E-01 1.10E+04 6.30E-05 1.OOE-06 2.07E-01 ,,-p2.07E+05--&_
Cs-138 1.79E-01 2.24E-02 3.09E+01 4.OOE-04 0.OOE+00 0.OOE+00

Ba-137m 2.28E-01 1.81E-03 3.84E+02 NAb O.OOE+00
Ba-140 4.85E-04 1.27E+01 5.46E-02 8.OOE-06 4.79E-62 5.98E-57
La-140 1.50E-04 1.68E+00 4.13E-01 9.OOE-06 0.OOE+00 0.OOE+00
Ce-141 7.76E-05 3.25E+01 2.13E-02 3.OOE-05 1.67E-27 5.57E-23
Ce-143 6.79E-05 1.38E+00 5.02E-01 2.OOE-05 0.OOE+00 0.OOE+00
Pr-143 7.27E-05 1.36E+01 5.10E-02 2.OOE-05 4.59E-59 2.74E-54
Ce-144 5.82E-05 2.84E+02 2.44E-03 3.OOE-06 1.48E-07 ?&4§94E*O2f:
Pr-144 5.82E-05 1.20E-02 5.78E+01 6.00E-04 9.00E+00 0.OOE+00

1 Values from Table 2.4.13-1.
2 Values from NUREG/CR-5512, Table E.1 (Kennedy and Strenge 1992), and U. S. Department of Health

Radiological Health Handbook (USDOH 1970) for Sr-92, Rh-106, and Ba-137m.
3 Values calculated from Equation 2.4.13-4.
4 Effluent Concentration Limit (ECLs) from 10 CFR Part 20, Appendix B, Table 2, Column 2
5 Values calculated from Equation 2.4.13-5 for a travel time of 6.7 years.
6 ECL is not available.

Highlighted values indicate groundwater concentration/ECL ratios exceeding 0.01
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Table 2.4.13-3 Results of kd Analysis

Soil Sample Kd Value (mL/g)
Co Sr Cs

Samples From Potential Borrow Sources Areas
A-10(a) 8.1 13.2 56.2

C-7 3.9 9.0 14.8
D-10 1.7 7.8 9.9
E-7 10.1 25.7 19.9

E-12 15.3 51.7 10.7
G-9 7.9 9.8 > 25.5
J-11 13.5 9.2 > 47.4
K-10 15.2 10.0 19.3
L-7 1.7 11.4 18.8
M-5 7.3 9.3 16.8
N-3 5.8 10.7 7.8
P-8 6.5 7.0 5.3
Q-7 3.2 9.3 14.6
H-6 1.4 6.0 3.5
S-9 3.0 8.6 19.3
R-8 2.1 10.5 13.5

Samples From Barnwell Formation
B-1003V-55-65 10.9 17.4 > 30.1
B-1003V-65-75 3.9 15.0 22.7
B-1003V-75-82 21.3 14.4 33.2

Source: Kaplan and Millings 2006
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Table 2.4.13-4 Water Table Aquifer Results of Transport Analysis Considering Radioactive Decay and
Adsorption

Effluent Backfill Barnwell Group Mallard Pond Material Total Ground
HoldupTank Distribution Travel Distribution Travel Distribution Travel Travel Water Ground

Radionuclid Conci Half-life
2 

Decay Rate
3  

ECL
4  

Coefficient Retard Time6 Coefficient Retard Times Coefficient Retard Times Time
7  

Conc8 Water
e (mci/cm

3
) (days) (years"

1
) (pCIl/cm

3
) (cm

3
1g) Factors (years) (cm

3
/g) Factor

5 
(years) (cm

3
1g) Factor

5 
(years) (years) (pCi/cm

3
) Conc/ECL

H-3 1.01E+00 4.51E+03 5.61E-02 1.00E-03 0.0 1.0 2.40 0.0 1.0 3.20 0.0 1.0 1.10 6.70 6.93E-01 i6.93Et02'

Mn-54 6.77E-04 3.13E+02 8.09E-01 3.00E-05 0.0 1.0 2.40 0.0 1.0 3.20 0.0 1.0 1.10 6.70 3.OOE-06 1.100E-01

Fe-55 5.05E-04 9.86E+02 2.57E-01 1.OOE-04 0.0 1.0 2.40 0.0 1.0 3.20 0.0 1.0 1.10 6.70 9.04E-05 .9.04E-01

Co-60 2.22E-04 1.93E+03 1.31E-01 3.00E-06 1.4 7.3 17.62 3.9 18.8 60.06 3.9 18.8 20.65 98.33 5.56E-10 1.85E-04

Sr-90 2.38E-05 1.06E+04 2.39E-02 5.00E-07 6.0 28.2 67.62 14.4 66.6 213.15 14.4 66.6 73.27 354.04 5.06E-09 •1.01E-02

Ag-110m 1.94E-04 2.50E+02 1.01E+00 6.00E-06 0.0 1.0 2.40 0.0 1.0 3.20 0.0 1.0 1.10 6.70 2.19E-07 !3.66E-02•

1-129 7.27E-09 5.73E+09 4.42E-08 2.OOE-07 0.0 1.0 2.40 0.0 1.0 3.20 0.0 1.0 1.10 6.70 7.27E-09 •3.63E-02.

Cs-134 3.35E-01 7.53E+02 3.36E-01 9.00E-07 3.5 16.9 40.45 22.7 104.4 334.16 22.7 104.4 114.87 489.48 1.13E-72 1.25E-66

Cs-137 2.42E-01 1.10E+04 2.30E-02 1.OOE-06 3.5 16.9 40.45 22.7 104.4 334.16 22.7 104.4 114.87 489.48 3.10E-06 3.-10E+00O

Ce-144 5.82E-05 2.84E+02 8.91E-01 3.OOE-06 0.0 1.0 2.40 0.0 1.0 3.20 0.0 1.0 1.10 6.70 1.48E-07 A494E+02•

1 Values from Table 2.4.13-1.

2 Values from NUREG/CR-5512, Table E.1 (Kennedy and Strenge 1992).

3 Values calculated from Equation 2.4.13-4.

4 Values from 10 CFR Part 20, Appendix B, Table 2, Column 2.

5 Values calculated from Equation 2.4.13-2.

6 Radionuclide travel time = retardation factor x groundwater travel time.

7 Total travel time = backfill travel time + Barnwell Group travel time + permeable Mallard Pond material travel time.

8 Values calculated from Equation 2.4.13-5.

Highlighted values indicate groundwater concentration/ECL ratios exceed 0.01.
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Table 2.4.13-5 Results of Transport Analysis Considering Radioactive Decay,
Adsorption, and Dilution

Water Table Aquifer
Groundwater Surface Water Surface Water

Concentration 2  Concentration3  Concentration/
Radionuclide ECL1  (gCi/cm 3) (gCi/cm3) ECL

H-3 1.OOE-03 6.93E-01 5.76E-05 5.76E-02
Mn-54 3.OOE-05 3.OOE-06 2.49E-10 8.31 E-06
Fe-55 1.OOE-04 9.04E-05 7.52E-09 7.52E-05
Sr-90 4.OOE-05 5.06E-09 4.21E-13 1.05E-08

Ag-110m 6.OOE-06 2.19E-07 1.82E-11 3.04E-06
1-129 2.OOE-07 7.27E-09 6.04E-13 3.02E-06

Cs-137 1.OOE-06 3.10E-06 2.58E-10 2.58E-04
Ce-144 3.OOE-06 1.48E-07 1.23E-11 4.11E-06

1 Values from 10 CFR Part 20, Appendix B, Table 2, Column 2.

2 Values from Table 2.4.13-4 for Water Table Aquifer.

3 Surface water concentration = groundwater concentration x dilution factor. Dilution factor = 8.3E-05 for Water
Table aquifer.
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Table 2.4.13-6 Tertiary Aquifer Results of Transport Analysis Considering
Radioactive Decay Only

Effluent
Holdup Tank Groundwater Groundwater

Concentration1  Half-life 2  Decay Rate 3  ECL 4  Concentration 5 Concentration /

Radionuclide (jICi/cm 3) (days) (days-1) (gCi/cm 3) (gtCi/cm 3) ECL

H-3 1.01E+00 4.51E+03 1.54E-04 1.OOE-03 1.49E-28 1.49E-25

Cr-51 1.31 E-03 2.77E+01 2.50E-02 5.OOE-04 O.OOE+00 O.OOE+00

Mn-54 6.77E-04 3.13E+02 2.21E-03 3.OOE-05 O.OOE+00 O.OOE+00

Mn-56 1.72E-01 1.07E-01 6.48E+00 7.OOE-05 O.OOE+00 O.OOE+00

Fe-55 5.05E-04 9.86E+02 7.03E-04 1.OOE-04 2.53E-131 2.53E-127

Fe-59 1.31E-04 4.45E+01 1.56E-02 1.OOE-05 O.OOE+00 O.OOE+00

Co-58 1.92E-03 7.08E+01 9.79E-03 2.OOE-05 O.OOE+00 O.OOE+00

Co-60 2.22E-04 1.93E+03 3.59E-04 3.OOE-06 2.05E-69 6.82E-64

Br-83 1.55E-02 9.96E-02 6.96E+00 9.OOE-04 O.OOE+00 O.OOE+00

Br-84 8.24E-03 2.21E-02 3.14E+01 4.OOE-04 O.OOE+00 O.OOE+00

Br-85 9.70E-04 2.01E-03 3.44E+02 1.OOE+00 O.OOE+00 O.OOE+00

Rb-88 7.27E-01 1.24E-02 5.59E+01 4.OOE-04 O.OOE+00 O.OOE+00

Rb-89 3.35E-02 1.06E-02 6.54E+01 9.OOE-04 O.OOE+00 O.OOE+00

Sr-89 5.33E-04 5.05E+01 1.37E-02 8.OOE-06 O.OOE+00 O.OOE+00

Sr-90 2.38E-05 1.06E+04 6.54E-05 5.OOE-07 3.43E-17 6.86E-11

Sr-91 8.24E-04 3.96E-01 1.75E+00 2.OOE-05 O.OOE+00 O.OOE+00

Sr-92 1.99E-04 1.13E-01. 6.16E+00 4.OOE-05 O.OOE+00 O.OOE+00

Y-90 6.30E-06 2.67E+00 2.60E-01 7.OOE-06 O.OOE+00 O.OOE+00

Y-91m 4.46E-04 3.45E-02 2.01E+01 2.OOE-03 O.OOE+00 O.OOE+00

Y-91 6.79E-05 5.85E+01 1.18E-02 8.OOE-06 O.OOE+00 O.OOE+00

Y-92 1.65E-04 1.48E-01 4.68E+00 4.OOE-05 O.OOE+00 O.OOE+00

Y-93 5.33E-05 4.21E-01 1.65E+00 2.OOE-05 O.OOE+00 O.OOE+00

Nb-95 7.76E-05 3.52E+01 1.97E-02 3.OOE-05 O.OOE+00 O.OOE+00

Zr-95 7.76E-05 6.40E+01 1.08E-02 2.OOE-05 O.OOE+00 O.OOE+00

Mo-99 1.02E-01 2.75E+00 2.52E-01 2.OOE-05 O.OOE+00 O.OOE+00

Tc-99m 9.70E-02 2.51 E-01 2.76E+00 1.OOE-03 O.OOE+00 O.OOE+00

Ru-103 6.79E-05 3.93E+01 1.76E-02 3.OOE-05 O.OOE+00 O.OOE+00

Rh-103m 6.79E-05 3.90E-02 1.78E+01 6.OOE-03 O.OOE+00 O.OOE+00

Rh-106 2.18E-05 4.63E-04 1.50E+03 NA6 O.OOE+00

Ag-110m 1.94E-04 2.50E+02 2.77E-03 6.OOE-06 O.OOE+00 O.OOE+00

Te-127m 3.68E-04 1.09E+02 6.36E-03 9.OOE-06 O.OOE+00 O.OOE+00

Te-129m 1.26E-03 3.36E+01 2.06E-02 7.OOE-06 O.OOE+00 O.OOE+00

Te-129 1.84E-03 4.83E-02 1.44E+01 4.OOE-04 O.OOE+00 O.OOE+00

Te-131m 3.25E-03 1.25E+00 5.55E-01 8.OOE-06 O.OOE+00 O.OOE+00

Te-131 2.08E-03 1.74E-02 3.98E+01 8.OOE-05 O.OOE+00 O.OOE+00
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Table 2.4.13-6 Tertiary Aquifer Results of Transport Analysis Considering
Radioactive Decay Only (cont.)

Effluent
Holdup Tank Groundwater Groundwater

ConcentrationI Half-life 2  Decay Rate 3  ECL 4  Concentration 5 Concentration
Radionuclide (iici/cm 3) (days) (days"1) (itci/cm3) (gtcilcm3) ECL

Te-132 3.83E-02 3.26E+00 2.13E-01 9.OOE-06 0.OOE+00 0.OOE+00

Te-134 5.33E-03 2.90E-02 2.39E+01 3.OOE-04 0.OOE+00 0.OOE+00

1-129 7.27E-09 5.73E+09 1.21 E-10 2.OOE-07 7.27E-09 3.63E-02

1-130 5.33E-03 5.15E-01 1.35E+00 2.OOE-05 0.OOE+00 0.OOE+00

1-131 3.44E-01 8.04E+00 8.62E-02 1.OOE-06 0.OOE+00 0.OOE+00

1-132 4.56E-01 9.58E-02 7.24E+00 1.OOE-04 0.OOE+00 0.OOE+00

1-133 6.30E-01 8.67E-01 7.99E-01 7.OOE-06 0.OOE+00 0.OOE+00

1-134 1.07E-01 3.65E-02 1.90E+01 4.OOE-04 0.OOE+00 0.OOE+00

1-135 3.78E-01 2.75E-01 2.52E+00 3.OOE-05 0.OOE+00 0.OOE+00

Cs-134 3.35E-01 7.53E+02 9.21E-04 9M00E-07 6.82E-168 7.58E-162

Cs-136 4.85E-01 1.31E+01 5.29E-02 '6.00E-06 0.OOE+00 0.OOE+00

Cs-137 2.42E-01 1.10E+04 6.30E-05 1.OOE-06 9.40E-13 9.40E-07

Cs-138 1.79E-01 2.24E-02 3.09E+01 4.OOE-04 0.OOE+00 0.OOE+00

Ba-137m 2.28E-01 1.81 E-03 3.84E+02 NA6 0.OOE+00

Ba-140 4.85E-04 1.27E+01 5.46E-02 8.OOE-06 0.OOE+00 0.OOE+00

La-140 1.50E-04 1.68E+00 4.13E-01 9.OOE-06 0.OOE+00 0.OOE+00

Ce-141 7.76E-05 3.25E+01 2.13E-02 3.OOE-05 0.OOE+00 0.OOE+00

Ce-143 6.79E-05 1.38E+00 5.02E-01 2.OOE-05 0.OOE+00 0.OOE+00

Pr-143 7.27E-05 1.36E+01 5.1OE-02 2.OOE-05 0.OOE+00 0.OOE+00

Ce-144 5.82E-05 2.84E+02 2.44E-03 3.OOE-06 0.OOE+00 0.OOE+00

Pr-144 5.82E-05 1.20E-02 5.78E+01 6.OOE-04 0.OOE+00 0.OOE+00

1 Values from Table 2.4.13-1.
2 Values from NUREG/CR-5512, Table E.1 (Kennedy and Strenge 1992), and U. S. Department of Health

Radiological Health Handbook (USDOH 1970) for Sr-92, Rh-1 06, and Ba-1 37m.
3 Values calculated from Equation 2.4.13-4.
4 Effluent Concentration Limit (ECLs) from 10 CFR Part 20, Appendix B, Table 2, Column 2
5 Values calculated from Equation 2.4.13-5 for a travel time of 1142 years.
6 ECL is not available.

Highlighted values indicate groundwater concentration/ECL ratios exceeding 0.01
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Table 2.4.13-7 Water Table Aquifer Compliance with 10 CFR Part 20

Water Table Aquifer Concentration / ECL

Decay and Decay, Adsorption,
Radionuclide Decay1  Adsorption 2  and Dilution 3  Minimum

H-3 6.93E+02 6.93E+02 5.76E-02 5.76E-02
Cr-51 6.66E-26 6.66E-27
Mn-54 1.OOE-01 1.OOE-01 8.31E-06 8.31E-06

Mn-56 0.00E+00 0.OOE+00
Fe-55 9.04E-01 9.04E-01 7.52E-05 7.52E-05

Fe-59 3.65E-16 3.65E-16
Co-58 3.78E-09 3.78E-09
Co-60 3.07E+01 1.85E-04 1.85E-04
Br-83 0.OOE+00 0.OOE+00
Br-84 0.OOE+00 0.OOE+00
Br-85 0.OOE+00 O.OOE+00
Rb-88 O.OOE+00 0.OOE+00
Rb-89 0.OOE+00 0.00E+00

Sr-89 1.72E-13 1.72E-13
Sr-90 4.06E+01 1.01 E-02 1.05E-08 1.05E-08
Sr-91 0.OOE+00 0.OOE+00
Sr-92 0.OOE+00 O.OOE+00
Y-90 1.11E-276 1.11E-276

Y-91 m 0.OOE+00 0.OOE-00
Y-91 2.17E-12 2.17E-12
Y-92 0.OOE+00 0.OOE+00
Y-93 0.OOE+00 0.OOE+00
Nb-95 3.05E-21 3.05E-21
Zr-95 1.20E-11 1.20E-1 1
Mo-99 6.71 E-265 6.71 E-265

Tc-99m 0.OOE+00 0.OOE+00
Ru-103 4.07E-19 4.07E-19

Rh-103m 0.OOE+00 0.OOE+00
Rh-1 064 0.OOE+00 0.OOE+00
Ag-110m 3.66E-02 3.66E-02 3.04E-06 3.04E-06

Te-127m 7.13E-06 7.13E-05
Te-129m 2.14E-20 2.14E-20
Te-129 0.OOE+00 0.OOE+00

Te-131m O.OOE+00 0.OOE+00
Te-131 0.OOE+00 0.OOE+00
Te-132 4.53E-223 4.53E-223
Te-134 0.OOE+00 0.OOE+00
1-129 3.63E-02 3.63E-02 3.02E-06 3.02E-06

1-130 0.OOE+00 0.OOE+00
1-131 8.14E-87 8.14E-87
1-132 0.OOE+00 0.OOE+00
1-133 0.OOE+00 0.OOE+00

I
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Table 2.4.13-7 Water Table Aquifer Compliance with 10 CFR Part 20 (cont.)

Water Table Aquifer Concentration / ECL
Decay and Decay, Adsorption,

Radionuclide DecayI Adsorption 2  and Dilution 3  Minimum

1-134 0.OOE+00 0.OOE+00
1-135 0.OOE+00 0.OOE-+00

Cs-134 3.91 E+04 1.25E-66 1.25E-66
Cs-136 4.71E-52 4.71E-52
Cs-137 2.07E+05 3.10E+00 2.58E-04 2.58E-04
Cs-138 0.OOE+00 0.OOE+00

Ba-1 37m4  0.00E+00 0.OOE+00
Ba-140 5.98E-57 5.98E-57
La-140 0.00E+00 0.00E+00
Ce-141 5.57E-23 5.57E-23
Ce-143 0.OOE+00 0.OOE+00
Pr-143 2.47E-54 2.47E-54
Ce-144 4.94E-02 4.94E-02 4.11 E-06 4.11E-06
Pr-144 0.OOE+00 0.OOE+00

Sum of Fractions = 0.058
1 Table 2.4.13-2.
2 Table 2.4.13-4.

3 Table 2.4.13-5.
4 No ECLs are published for Rh-106 and Ba-137rn. However, the half-lives for these radionuclides are short

(less than 1 day) and they decay to near zero values. Their ratios have been taken as zero.
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Table 2.4.13-8 Tertiary Aquifer Compliance with 10 CFR Part 20

Tertiary Aquifer Concentration / ECL Minimum
Radionuclide Decay'

H-3 1.49E-25 1.49E-25

Cr-51 0.OOE+00 O.OOE+00
Mn-54 0.OOE+00 0.OOE+00
Mn-56 0.OOE+00 Q.OOE+00
Fe-55 2.53E-127 2.53E-127
Fe-59 O.OOE+00 0.00E+00
Co-58 0.OOE+00 0.OOE+00
Co-60 6.82E-64 6.82E-64
Br-83 0.OOE+00 0.OOE+00
Br-84 0.OOE+00 0.OOE+00
Br-85 0.OOE+00 0.OOE+00
Rb-88 0.OOE+00 0.OOE+00

Rb-89 0.OOE+00 0.OOE+00
Sr-89 0.OOE+00 0.OOE+00
Sr-90 6.86E-11 6.86E-11
Sr-91 0.OOE+00 0.OOE+00
Sr-92 0.OOE+00 O.OOE+00
Y-90 0.OOE+00 0.OOE+00

Y-91 m 0.OOE+00 0.OOE+00
Y-91 0.OOE+00 0.OOE+00
Y-92 0.OOE+00 0.OOE+00
Y-93 0.OOE+00 0.OOE+00
Nb-95 0.OOE+00 0.OOE+00
Zr-95 0.00E+00 0.OOE+00
Mo-99 0.OOE+00 0.OOE+00

Tc-99m 0.OOE+00 0.OOE+00
Ru-1 03 0.OOE+00 0.OOE+00

Rh-103m 0.OOE+00 0.OOE+00
Rh-1 062 0.OOE+00 0.OOE+00
Ag-110m 0.OOE+00 0.OOE+00
Te-127m 0.OOE+00 0.OOE+00
Te-129m O.OOE+00 0.OOE+00
Te-129 0.00E+00 0.OOE+00

Te-131m 0.OOE+00 0.OOE+00
Te-131 0.OOE+00 0.OOE+00
Te-132 0.OOE+00 0.OOE+00
Te-134 0.OOE+00 0.OOE+00
1-129 3.63E-02 3.63E-02
1-130 0.OOE+00 0.OOE+00
1-131 0.OOE+00 0.OOE+00
1-132 0.OOE+00 0.OOE+00
1-133 0.OOE+00 0.OOE+00
1-134 0.OOE+00 0.OOE+00
1-135 0.OOE+00 0.OOE+00
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Table 2.4.13-8 Tertiary Aquifer Compliance with 10 CFR Part 20 (cont.)

Tertiary Aquifer Concentration / ECL Minimum
Radionuclide Decay1

Cs-134 7.58E-162 7.58E-162
Cs-136 0.00E+00 0.OOE+00
Cs-137 9.40E-07 9.40E-07
Cs-138 O.OOE+00 O.OOE+00

Ba-137m2 O.OOE+00 O.OOE+00
Ba-140 O.OOE+00 O.OOE+00
La-140 O.OOE+00 O.OOE+00
Ce-141 O.OOE+00 O.OOE+00
Ce-143 O.OOE+O0 O.OOE+O0
Pr-143 O.OOE+O0 O.OOE+00
Ce-144 O.OOE+O0 O.OOE+00
Pr-144 O.OOE+00 O.OOE+00

Sum of Fractions = 0.036

2
Table 2.4.13-6.
No ECLs are published for Rh-1 06 and Ba-137m. However, the half-lives for these
radionuclides are short (less than 1 day) and they decay to near zero values. Their ratios have
been taken as zero.
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Auxiliary Building

-/ Effluent Holdup Tank

Figure 2.4.13-1 Conceptual Model for Evaluating Radionuclide Transport in the
Water Table Aquifer
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Auxiliary Building

g'•'• / Effluent Holdup Tank

Figure 2.4.13-2 Conceptual Model for Evaluating Radionuclide Transport in the
Tertiary Aquifer
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