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The refined nomenclature will be used to describe the regional hydrogeologic conditions in the
vicinity of CCNPP Unit 3 site. The hydrostratigraphic column for the CCNPP site and
surrounding area, identifying geologic units, confining units, and aquifers is illustrated in
Figure 2.4-58 (MGS, 1997). A schematic cross-section of the Southern Maryland
hydrostratigraphic units is presented in Figure 2.4-59. Geologic and stratigraphic unit
descriptions are discussed further in Section 2.5.1.

2.4.12.1.2.1 Surficial Aquifer

In Calvert County, the unconfined Surficial aquifer consists of two informal stratigraphic units,
the Lowland Deposits and the Upland Deposits. The units comprising the Lowland Deposits
are Holocene to Pleistocene in age. They consist of sands and clays deposited in fluvial and
estuarine environments. The Upland Deposits are Pliocene in age and consist primarily of
sands and gravels deposited in fluvial environments. In Calvert and St. Mary's counties, the
Lowland Deposits outcrop along the Patuxent and Potomac Rivers and the Chesapeake Bay;
however, these deposits appear to be absent in the immediate vicinity of the CCNPP site. The
Upland Deposits are geographically more extensive in St. Mary's County than in Calvert County,
but they are present at the CCNPP site and form the entirety of the Surficial aquifer at the site
(MGS, 1996).

Recharge to the Surficial Aquifer is almost exclusively by direct infiltration of precipitation.
Flow within the aquifer is localized with water moving from recharge areas (local land surface)
along short flow paths to discharge areas (nearby streams or springs). Some of the water may
percolate downwards to recharge underlying aquifers. Based on information provided in USGS
Ground Water Atlas of the United States, Segment 11 (USGS, 1997a), the average annual
precipitation between 1951 and 1980 in the region was estimated at 44 in (112 cm) with an
average annual runoff estimated as 15 in (38 cm) (34 percent). The remaining 29 in (74 cm) of
precipitation is available as recharge to the aquifer system, with the exception of that removed
from the hydrologic cycle by direct evaporation and plant evapotranspiration.

Within the southern Maryland region, the Surficial aquifer is not a reliable source of ground
water. This is due to its relative thinness, limited saturated thickness (particularly during
prolonged drought), and topographic dissections, which causes local ground water to
discharge as small springs (USGS, 1997a). The Surficial aquifer is tapped by irrigation wells and
some older farm and domestic wells, but it is not widely used as a potable water supply

12005aubecauseof its vulnerability to contamination and reduced dependability during droughts
L.. (MGS,- J). Wells completed in this aquifer generally yield less than 50 gpm (189 Ipm). The

ground water table is usually encountered within a depth of 50 ft (15 m) below ground surface
(bgs) (USGS, 1997a).

2.4.12.1.2.2 Chesapeake Confining Unit

From youngest to oldest, the Miocene Chesapeake Group consists of the Saint Mary's,
Choptank, and Calvert Formations. The Chesapeake Group is a significant aquifer east of the
CCNPP site in the Delmarva Peninsula. However, beneath the western shore of Maryland, in the
vicinity of the CCNPP site, the Chesapeake Group is described as a confining unit. With the
exception of a relatively thin sandy unit at its base (lower Calvert Formation), the silts and clays
of the Chesapeake Group are hydrostratigraphically undifferentiated, and they define the
Chesapeake Confining Unit, which separates the overlying Surficial aquifer from the underlying
Piney Point - Nanjemoy aquifer (MGS, 1996), although thin and discontinuous sand units
capable of producing small quantities of ground water are present locally. These saturated
materials beneath the western shore of Maryland may yield water, but not of quantities
sufficient for most uses. Within the region, localized sand units are recharged by precipitation
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thickness. Reported transmissivities in northern Calvert County at Randle Cliff Beach are
1330 ft2/day (123.6 m2/day) where the Aquia reaches its maximum thickness of approximately
200 ft. Farther south, at Solomons, reported transmissivities are 755 ft2/day (70.2 m2/day)
where the aquifer thins to approximately 145 ft (44.2 m). A transmissivity of 935 ft2/day
(86.9 m2/day) is reported at the CCNPP site (MGS, 1997). Storage coefficient values of the Aquia
aquifer determined from pumping tests in southern Maryland range from 4 x 10 4to
1 x 10' (MGS, 1997).

The Aquia formation is one of the most productive aquifers on the Northern Atlantic Coastal
Plain aquifer system in southern Maryland. Recharge to the Aquia aquifer is from direct
infiltration of precipitation in central Anne Arundel and Prince George's counties where these
units are exposed at the surface. Natural discharge of the Aquia aquifer is to the southeast,
primarily from subaqueous exposures of the aquifer that are presumed to occur along the
Continental Shelf. Other discharge occurs at local pumping locations.

The Aquia aquifer is used extensively for domestic and major-user water supplies in southern
Maryland. By the 1980s, a deep cone of depression (up to 100 ft (30.5 m)) had developed in the
Solomons area of Calvert and St. Mary's county area where it is heavily pumped for public,
commercial, and military supplies (USGS, 2005a). This has diverted the ground water flow
direction in Calvert County to the south and southeast toward these pumping centers. This is
depicted in Figure 2.4-60. A 2003 potentiometric surface map of the Aquia aquifer that
indicates the elevation and horizontal direction of ground water flow (USGS, 2005a). Because of
these considerations, water supply managers in these counties are seeking to shift some
ground water usage from the Aquia aquifer to deeper aquifers (MGS, 4-4).

2.4.12.1.2.6 Brightseat Confining Unit

The confining unit underlying the Aquia aquifer is composed of several geologic units. These
include the lower Paleocene Brightseat Formation and several upper Cretaceous units,
including the Monmouth, Matawan, and Magothy Formations. The fine-grained sediments of
these formations combine to form the hydraulically indistinguishable Brightseat Confining
Unit. The Brightseat Confining Unit has a composite thickness ranging from approximately 20
to 105 ft (6.1 to 32 m). A boring log from a production well at the CCNPP site indicates that the
base of the Brightseat Confining Unit is at an elevation of approximately -590 ft (-180 m) msl
and the Unit attains a thickness of approximately 30 ft (9.1 m) (MGS, 1996).

Most researchers model the Brightseat Confining Unit as a no flow boundary; however, a few
vertical hydraulic conductivity and specific storage values have been reported. Samples from
Prince George's County yielded vertical hydraulic conductivity and specific storage values of
9.5 x 104 ft/day (2.9 x 10-4 m/day) and 7.4 x 10-1 ft-' (24.3 x 10-5 mi1), respectively. Vertical
hydraulic conductivities for the Matawan Formation in the Annapolis area range from
5.7 x 10s' ft/day to 3.1 x 1 04 ft/day (1.7 x 10' m/day to 9.4 x 1 0' m/day) (MGS, 1997).

2.4.12.1.2.7 Magothy Aquifer

In central Calvert County, the Magothy aquifer is contained in the Upper Cretaceous Magothy
Formation. This unit consists of interbedded red, brown, and gray sands and clays. The
Magothy aquifer is present in the northern and central portions of Calvert County where it is
used extensively for public and domestic supplies. It thins to the south and pinches out in
southern Calvert County where it is not a significant aquifer. The southern extent of the aquifer
is estimated to lie somewhere between the CCNPP site and Solomons. A boring log from a
production well at the CCNPP site indicates that the base of the Magothy aquifer is at an

CCNPP Unit 3 2-799 Rev. 6
Q 2007 UniStar Nuclear Services, LLC. All rights reserved.

COPYRIGHT PROTECTED



FSAR: Section 2.4 Hydrologic Engineering

elevation of approximately -610 ft (-186 m) msl and the aquifer appears to attain a thickness of
less than 25 ft (7.6 m) (MGS, 1996).

Transmissivities of 450 ft2/day to 4570 ft2/day (41.8 m2/day to 424.6 m2/day) have been reported
for the Magothy aquifer in southern Anne Arundel County (MGS, 2002). Reported
transmissivity values for southern Maryland counties range from 1000 ft2/day to 12,000 ft2/day
(92.9 m2/day to 1114.8 m2/day. The primary use of this aquifer occurs in Anne Arundel, Prince
George's, and Charles counties (Wolman, 2004).

Recharge to the Magothy aquifer is from direct infiltration of precipitation in northern Anne
Arundel County where the Magothy Formation is exposed at the surface. In central Calvert
County, flow is east-southeast, towards the Atlantic Coast. Other discharge occurs at local
pumping locations (MGS, 1997 and USGS, 2005b).

A 2003 potentiometric surface map of the Magothy aquifer is presented in Figure 2.4-61 (USGS,
2005b) to establish the elevation and horizontal direction of ground water flow.

2.4.12.1.2.8 Potomac Group

The lower Cretaceous Potomac Group consists of the following (in descending order): the
Patapsco, Arundel, and Patuxent Formations. These units form a thick (greater than 1500 ft
(457 m)) series of unconsolidated sediments, which locally contain three confining units and
three aquifers. Because of the significant depth of these formations, and the abundance of
exploitable supplies of ground water in shallower aquifers, these units are not currently used as
a significant source of ground water in the vicinity of the CCNPP site. Consequently, available
hydrogeologic information for the Potomac Group of aquifers and confining units is limited.

The Upper Patapsco aquifer underlies the Magothy aquifer and is separated from it by clayey
units in the top of the Patapsco Formation and bottom of the Magothy Formation. These clayey
units are collectively referred to as the Upper Patapsco confining unit. The Upper Patapsco
aquifer includes sand units in the upper part of the Patapsco Formation. This aquifer is not
continuous and comprises complexly stratified sandy units separated locally by silts and clays.
Individual sand units in the Upper Patapsco aquifer are difficult to correlate laterally, but they
appear to be sufficiently interconnected at the regional scale to form a single aquifer (MGS,

• lF29%). The aquifer extends to the northeast through Prince George's and Anne Arundel
counties, and beneath Chesapeake Bay to the eastern shore of Maryland. The aquifer is
recharged by precipitation at outcrops in western and northern Charles, Prince George's and
Anne Arundel counties. It subcrops beneath the tidal part of the Potomac River, where river
water intrusion has been documented in the Indian Head area (USGS, 1997b).

The Upper Patapsco aquifer is extensively used for public supply in central Charles County,
where a cone of depression has formed as deep as elevation -136 ft (-41.5 m) msl. It is also
pumped heavily by major users in Prince George's and Anne Arundel counties (Wolman, 2004).

A users pump the Upper Patapsco aquifer in northern St. Mary's and Calvert counties
L (MG 1 .. Pump tests performed in the Upper Patapsco aquifer in east-central Charles

County yielded a transmissivity of 1110 ft2/day (103 m2/day) (MGS, 200". Upper Patapsco
transmissivities reported for Charles and Anne Arundel counties range from 1000 ft2/day to
10,000 ft2/day (92.9 to 929 m 2/day) (Wolman, 2004).

The Lower Patapsco aquifer underlies the Upper Patapsco aquifer. The two aquifers are
separated by clayey units forming the Middle Patapsco confining unit in the middle part of the
Patapsco Formation. The Lower Patapsco aquifer comprises sandy units in the lower part of the
Patapsco Formation. The aquifer extends northeast to northern Anne Arundel County, but its
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correlation to the west and southwest is uncertain. It extends across the Chesapeake Bay to the
eastern shore of Maryland. The Lower Patapsco aquifer is pumped heavily by users in central

F 5rthw estern Charles County, but it is not currently used in St Mary's or Calvert counties
•'(MGST-.995). Pumping tests performed in the Lower Patapsco aquifer in western Charles

County yielded a transmissivity of 1130 ft2/day (105 m2/day). Specific capacity for wells used in
these pump tests ranged from 1.8 gpm/ft to 7.1 gpm/ft (22.4 to 88.2 Ipm/m) (Wolman, 2004
and MGS, 2004). Lower Patapsco aquifer transmissivities reported for Charles and Anne
Arundel counties range from 1000 ft2/day to 5000 ft2/day (92.9 to 464.5 m2/day) (Wolman,
2004).

Potentiometric surface maps of the Upper and Lower Patapsco aquifers in 2003 are presented
in Figure 2.4-62 and Figure 2.4-63 to establish the elevation and horizontal direction of ground
water flow (USGS, 2005c and USGS, 2005d).

The Patuxent aquifer lies below the Lower Patapsco aquifer, and it is separated from it by the
Arundel confining unit. The Arundel Formation consists of a thick series of dense clays and silts
and probably does not allow much leakage. However, the Arundel Formation is not uniformly
recognized in southern Maryland (see Section 2.5.1).

The Patuxent Aquifer is the deepest Coastal Plain aquifer in Maryland, and rests on the
Piedmont bedrock surface. Patuxent aquifer transmissivities reported for Charles and Anne
Arundel counties range from 200 ft2/day to 8000 ft2/day (18.6 to 743.2 m2/day) (Wolman, 2004).
Pumping tests performed in the Patuxent aquifer in western Charles County yielded a
transmissivity of 937 ft2/day (87 m2/day). The specific capacity for the single Patuxent aquifer
well used in this pumping test was 2.6 gpm/ft (32.3 Ipm/m) (MGS, 2004). Pump tests performed
on Patuxent aquifer municipal wells in Bowie, Maryland (northern Prince George's County)
yielded an average transmissivity of 1468 ft2/day (136.4 m2/day) (Bowie, 2007). Because of its
great depth and the known presence of brackish water in coastal areas, its potential for
development is thought to be limited (Wolman, 2004).

2.4.12.1.3 Local and Site-Specific Hydrogeology and Sources

The topography at the site (Figure 2.4-64) is gently rolling with steeper slopes along stream
courses. Local relief ranges from sea level up to an elevation of approximately 130 ft (39.6 m)
msl with an average elevation of approximately 100 ft (30.5 m). The Chesapeake Bay shoreline
consists mostly of steep cliffs with narrow beach areas. The site is well drained by short,
intermittent streams. A drainage divide, which is generally parallel to the coastline, extends
across the site. The area to the east of the divide drains into the Chesapeake Bay. The western
area is drained by tributaries of Johns Creek and Goldstein Branch, which flow into St. Leonard
Creek, located west of Maryland Highway MD 2/4 and subsequently into the Patuxent River.
The Patuxent River empties into the Chesapeake Bay approximately 10 mi (16 km) southeast
from the mouth of St. Leonard Creek. The Chesapeake Bay and Patuxent River define the
eastern, southern, and western boundaries of Calvert County. The creeks and streams within
the area influence the shallow aquifer systems beneath the site. Deeper aquifers are less
influenced by incised streams and rivers.

Geotechnical and hydrogeological investigations provided information on the CCNPP Unit 3
n - site to delths of 400 ft (122 m) below ground surface. Subsurface information was collected

from ov ••borings and cone penetrometer tests (CPTs). A detailed description of the
geotechnical subsurface investigation, including the locations of these borings and CPTs is
provided in Section 2.5. The location of the soil borings is provided on Figure 34-6A.

103
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Forty-seven F-e"(40) ground water observation wells were installed across the site. They were completed
(47) in the Surficial aquifer and water-bearing materials in the Chesapeake Group. The wells were

located in order to provide adequate distribution with which to determine site ground water
levels, subsurface flow directions, and hydraulic gradients beneath the site. Well pairs were
installed at selected locations to determine vertical gradients. Field hydraulic conductivity tests
(slug tests) were conducted in each observation well. Monthly, "teF ley-! measurm.nts fr~e,

i inse-U- i- * the greund wateF ebscr.fien wells began in July 2006 and eentinucd thr..ugh jun 2007.
Figure 2.4-66 and Figure 2.4-67 contain hydrogeologic cross sections for the strata penetrated
by the soil borings at the CCNPP Unit 3 site. These cross sections cover the area in the vicinity of
the CCNPP Unit 3 power block area.

2.4.12.1.3.1 Geohydrology

The elevations, thicknesses, and geologic descriptions of the sediments comprising the shallow
hydrogeologic units (depths to 400 ft (122 m) below ground surface) were determined from
CCNPP Unit 3 geotechnical and hydrogeological borings. Geotechnical and geological
descriptions of the material encountered are described in Section 2.5.

The unit thicknesses are interpreted from logs of soil borings drilled in the vicinity of the CCNPP
Unit 3 site. The logs describe soil samples collected from the soil borings. The soil samples were
generally 18 inches long and were not collected continuously, but approximately at 5-foot
intervals. Interpolation between samples varies between different investigators and accounts
for minor differences in the interpretation of layer thicknesses between Subsection 2.4.12 and
Subsection 2.5.4.

Surficial Aquifer

The elevations, thicknesses, and geologic sediments comprising the Surficial aquifer, as
determined from the CCNPP Unit 3 geotechnical and hydrogeological borings, are summarized
as follows.

* The unconsolidated sediments comprising the Surficial aquifer consist primarily of fine
to medium grained sands and silty or clayey sands. At relatively few locations and
intervals, coarse grained sands were observed to comprise the bulk of the interval
sampled.

* The Surficial aquifer is present above an elevation of approximately 65 (19.8 m) msl at
the CCNPP site (Figure 2.4-66 and Figure 2.4-67). The thickness of the Surficial aquifer
ranges from 0 ft (0 m), where local drainages have dissected the unit, to approximately
55 ft (16.8 m) at the site's higher elevations.

Chesapeake Confining Unit

The Chesapeake Confining Unit thickens from northwest to southeast in Calvert County and
ranges in thickness from approximately 115 to 300 ft (35 to 91.4 m). A boring log from a
production well at the CCNPP site indicates that the base of the Chesapeake Confining Unit is at
an elevation of approximately -205 ft (-62.5 m) msl and its total thickness is approximately
250 ft (76.2 m) (MGS, 1996). The CCNPP Unit 3 soil borings advanced to this depth confirm this
observation.

The elevations, thicknesses, and geologic descriptions of the sediments comprising the
Chesapeake Confining Unit, as determined from the CCNPP Unit 3 geotechnical and
hydrogeological borings, are summarized as follows.
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-230 ft (-70.1 m) msl and -234 ft (-71.3 m) msl respectively. Borings B-301 and B-401 extended
into the Nanjemoy Formation but did not penetrate through the Nanjemoy Confining Unit.

__21 months of pre-

2.4.12.1.4 CCNPP Unit 3 Ground Water Use Projections construction and

The sole source of fresh water for the operation of CCNPP Unit 3 will be a de alinization plant
drawing raw water from the Chesapeake Bay. Other sources of fresh water rill be required to
support construction of CCNPP Unit 3 before the desalinization plant is op rational.
Construction activities requiring fresh water include concrete mixing and uring, dust
suppression, sanitary and potable use by the construction workforce, hy ostatic testing of
pipes and tanks, and wash water. The water needed during the projected 8 months

the Upper Patapsco (approximately 6 years) of construction of CCNPP Unit 3 will be supplied by new production
wells drilled into the Aquia AquiferOther sources of fresh water that may be used to support

PtpcaquiferortheLoer construction are the groundwater pumped for construction dewatering and water trucked orPatapsco aquifer barged from off site. ______________

b d-sup to two production wells in

The Maryland Public Service Commission has issued a proposed Ce tificate of Public
Convenience and Necessity (CPCN) to UniStar (MPSC, 2009). Condit n 17 of the proposed
CPCN authorizes UniStar to appropriate and use groundwater from he Aquia aquifer to I
support the construction of CCNPP Unit 3. The groundwater allocation granted by this
appropriation is limited to a daily average of 100,000 gallons on a yearly basis and a daily
average of 180,000 gallons for the month of maximum use (MPSC, 2009).<--F-insert 5-1

If properly managed, construction activities at CCNPP and any additional ground water
withdrawals for construction of CCNPP Unit 3 should not adversely affect the local or regional
ground water systems. There are currently no known or projected site discharges that do or
could affect the local ground water system. Construction activities will affect the shallower,
non-utilized water-bearing units beneath the site including the Surficial aquifer and upper
water bearing units within the Chesapeake Group. However, these shallow units are not used
locally for water supply and their relatively thin, discontinuous layers limit the extent to which
construction impacts propagate off site.

2.4.12.2 Sources

2.4.12.2.1 Regional Ground Water Use

Ground water is extensively used as a source of water within the Coastal Plain and is the
primary source of water supply in southern Maryland. The area is dependent on ground water
for potable supplies because the major surface-water bodies are brackish and the small
freshwater streams originating within the area lack adequate dam sites for reservoirs
(MGS, 1997). Therefore, an objective of this section is to discuss the U.S. Environmental
Protection Agency (U.S. EPA) sole source aquifers within the region, to identify and determine
impacts to these aquifers due to the construction and operation of CCNPP Unit 3, and to
describe the following: ground water use in southern Maryland, current users in Calvert County,
current CCNNP ground water use, expected future ground water demand for southern
Maryland and Calvert County.

2.4.12.2.2 Sole Source Aquifers

The Sole Source Aquifer (SSA) Program, which is authorized by the Safe Drinking Water Act,
allows for protection when a community is dependent on a single source of drinking water and
there is no possibility of a replacement water supply to be found. The U.S. EPA defines a sole or
principal source aquifer as one which supplies at least 50 percent of the drinking water
consumed in the area overlying the aquifer (USEPA, 2007a).
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198 observations wells. Future domestic pumpage for 1995 to 2025 simulations were based on
estimated population increases and evaluated by comparing simulated drawdowns with the
permitted 80-percent management levels. Major appropriated pumpage and domestic
pumpage for the Piney Point - Nanjemoy and Aquia aquifers were simulated in the calibration
and predictive scenarios for Anne Arundel, Charles, and Prince George's counties. Major
appropriated pumpage was also taken into account for the Maryland Eastern Shore counties.
The Piney Point - Nanjemoy aquifer water levels remained substantially above the Aquia aquifer
water levels, but it was suggested that in the future, large appropriators should be restricted
from using this aquifer, leaving it to accommodate self-supplied domestic usage. In areas
where Aquia domestic wells predominate, water levels could be stabilized by allocating major
withdrawals to deeper, more productive aquifers such as the "y and Upper Patapsco.

The MGS recently developed a model to simulate and evaluate the pot ntial for increasing
ground water withdrawals from the deeper Upper Patapsco and Loweiratapsco aquifers in
Southern Maryland (Calvert, Charles, and St. Mary's counties) (MGS, 49%). The results of this
study projected that water demands within Calvert and St. Mary's counties through 2030 could
be met by increasing pumpage in the Aquia aquifer without reducing water levels below the
80% management level. Shifting a portion of the public-supply withdrawals from the Aquia to
the Upper Patapsco aquifer would result in an increase in available drawdown in the Aquia
aquifer in many areas, with minimal effects on drawdowns near the aquifers outcrop areas in
Charles County.

The MGS continues to conduct studies, including modeling efforts to understand and predict
the effects of increasing ground water demands of the Coastal Plain aquifers within the state.
New users (or existing user applying to increase its withdrawal) would not be granted a permit
if the proposed withdrawal rate is predicted to cause the regional head to fall below the
management level.

2.4.12.3 Subsurface Pathways

2.4.12.3.1 Observation Well Data

Data collected from ground water observation wells installed for the CCNPP Unit 3 site
subsurface investigation were used to develop ground water elevation contour maps and
present ground water elevation trends. A total of 40 new observation wells with depths
extending to 122 ft (37.2 m) bgs were installed from May to July 2006. Observation wells were
installed in three distinct ground water bearing intervals: the Surficial aquifer (17 wells), a
deeper sand unit at the top of the Chesapeake Formation, informally referred as the Upper
Chesapeake unit (20 wells), and an even deeper sand unit in the Chesapeake, informally called
the Lower Chesapeake unit (3 wells). No wells were installed in the deeper Piney Point -
Nanjemoy aquifer. 1-10.3 ft(31i)I
The base of the well screens in the Surficial aquifer wells were placed at elevati ns ranging from
approximately 81.6 ft (24.9 m) msl to 53.7 ft (16.4 m) msl. Elevations for the b of well screens
in the Upper Chesapeake unit range from approximately 27.1 ft (8.3 m) msl to 2f,-(-O.7-.,
msl, while the corresponding elevations for the Lower Chesapeake unit wells range from
approximately -32.4 ft (-9.9 m) msl to -54.3 ft (-16.6 m) msl (Table 2.4-34).

Three well series designations are assigned to the CCNPP Unit 3 observation wells.

* OW-300 Series wells are located in the proposed CCNPP Unit 3 power block area.
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*OW-400 series wells are located adjacent to the CCNPP Unit 3 power block area,
generally to the southeast.

* The OW-700 series wells include all of the wells located outside of the power block
areas. The OW-700 Series wells are located in the proposed cooling tower, switchyard,
and support facility areas. and OW-778

r• Th-'ee wells screened in the Surficial aquifer (OW-413A, OW-729, ýnd.GW-77) are consistently
dry, i.e. the depth to water is at or below the bottom of the well screens and exhibit minimal Insert 7
water level fluctuation and, therefore, are not included in the analysisYAdditionally,
observation well OW-744 appears to have been screened in a discontinuous sand unit between
the water bearing sand units of the Surficial aquifer and the Upper Chesapeake unit and could
not be grouped into one of the water-bearing units described above. Accordingly, the ground
water elevation trends, flow directions, and rates presented below do not consider data from
this well. Observation Well Locations are shown in Figure 2.4-68.

To evaluate vertical hydraulic gradients, several observation wells were installed as well
clusters. Well clusters are a series of wells placed at the same location, with each well
monitoring a distinct water bearing interval. Four well clusters were installed to evaluate
hydraulic gradient between the Surficial aquifer and the Upper Chesapeake unit, and Owed well
clusters were installed to evaluate the gradient between the Upper Chesapeake and Lower
Chesapeake units. Table 2.4-34 provides construction details for all observation wells installed
onsite. Table 2.4-35 provides the ground water elevation data from these wells over time, listed
in numerical order, whereas Table 2.4-36 presents a summary of the observation wells used in
the following evaluations, segregated by aquifer. r4--[Isert 8[

Monthly water levels in the observation wells were measured to c racterize seasonal trends in
ground water levels and flow directions for the CCNPP Unit 3 site. ,.t.thly m,,•,te•rig ef these
wedlls began in Juy 2006 and continued through Junc9L 207.A12mnth data set Feffesenting
July 2006 threugh June 2007 is ut~iipd for this a~t#hatiVR. The fellow'Re araund watcr
.... nticrnztri. SU.fa.e t....d dEUS-.izn... IS_ hasd ^_. thi: inf..ma.

24123.1.1 Surficial Aquifer

L Reeew*ground water data for the Surficial aquifer are shown in Figure 2.4-69. These data

Eý ý ý e'ýhibit seasonal variability in ground water elevations during the observation period (July 2006Ilnsert 9 tIJ '111' 71 ... -,,,, +....,-,.. . L,:_ AL .. ., ,. . . A. ... . A:• ... ,.. ...

..atcr elevation Icws in late summeF (August and Septembcrý, followed by gradually inErcasinq
levecls until spring. FeF 10 ef the 13 wells, maximnum ebseryed Water lecvcb fer the 12 month
ebseryatien period OEEUrrcd in April or May 2007. in Most eae, hs ma-mums arc followcd
by de~reasing water Wyls'~~ through Jun: 2007, with June 2007 lcvcls gcnerally approac-hing
'eye's ebseryed in July 2006. Thrcc wells (OW 714, OW 743, and OW 759A) exhibited steadily
aincreasing Water leyels after reachinq mninimums in autumn 2006 with maximums attained in
June 2007. at the end of the observation period. Ground w~ater elcvation fiuctuatlons avcraged

I^,1 L. ... *Ji hth! "aft t QA 1 nl• ̂ ,t,11a lgn-tAI-/1 Aý itAI/,"3*- .4 As lA " 47 '1~A\ 4•l,~ll4 ['1 '%'1 -lh

For the first year of cbsc."wd in OW 759A. mapping pemonitoringinpethe
monitoring, the 'Z • ground water elevation data (summarized in Table .4-36) were used to develop ground

water surface elevation contour maps for the Surficial aquifer on a quarterly basis. These maps
are presented in Figure 2.4-70 through Figure 2.4-73 fo uly, September, December 2006, and
March 2007, and Figure 2.4-99 for June 2007. For each uane, the spatial trend of the water
table surface and horizontal gradients are si i ar. Ground water elevations range from a high

Iner 1
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FSAR: Section 2.4 Hydrologic Engineering

of approximately .2-54Af.-., msl at well OW-423 to a low of approximately 684. ft (20-8- F"
mnsl at well OW-743. A\msl ~ ~ - atwl W-4.1 8.7 ft (ý26.1 mj •LJ65.9 ft (20.1 m)j

The ground water surface contour maps indicate that horizontal ground water flow in the
Surficial aquifer is generally bi-modal. A northwest trending ground water divide roughly
following a line extending through the southwestern boundary of the proposed power block
area is present at the CCNPP site. Northeast of this divide, horizontal ground water flow is
northeast toward Chesapeake Bay. Because the Surficial aquifer is not present below

L--JAelevations of approximately 65 ft (19.8 m) msl to 70 ft (21.3 FA) m.I, ground water flowing in the
northeastern direction likely discharges to small seeps and springs before reaching the
Chesapeake Bay or CCNPP site streams. Ground water southwest of this divide flows to the
southwest. Ground water southwet ef.this di.id. flews t. the s.uthwet. .Ground water
flowing from the divide toward the hydraulic boundary created by John's Creek and Branch 3
presumably discharges from seeps and springs above the 65 te4G ft (19.8 te-24. m) msl
elevation level along these stream valleys.

In general, the horizontal hydraulic gradient for the Surficial aquifer decreases from north to
south across the CCNPP site. In the northern portion of the CCNPP site, the hydraulic gradients
associated with the southwesterly and northeasterly flow components are similar with values
ranging from 0.01 10 ft/ft and 0.0124 ft/ft, respectively. In the southern portion of the CCNPP
site wh. r . -...nh.a.ty flew pre.d.. -iAt. the hydraulic gradient is lower (approximately
0.0086 ft/ft). In the northwest portion of the CCNPP site where a small portion of the site's
ground water flow emanating from the ground water divide is to the north and west, the
hydraulic gradient is approximately 0.0150 ft/ft. 32.8 to 43.0 ft (10.0 to 13.1 m)

Ground water elevations measured in the four w 11 clusters that monitor head differences
between the Surficial aquifer and the Upper Che peake unit indicated a downward vertical
gradient between the Surficial aquifer and the Ufper Chesapeake unit. Water table elevations
in the Surficial aquifer range from approximately -6.0 te 12.0 ft (11.0 to 1 2.8 m) higher than the
potentiometric surface of the Upper Chesapeake unit (Table 2.4-36) indicative of
less-permeable material separating the two water-bearing units.

2.4.12.3.1.2 Upper Chesapeake Uni October 2009

Ground water elevation data for the Upl er Chesapeake unit in 2006 and 2007 are shown in
Figure 2.4-74. These data exhibit slightly frore variability in ground water elevations during the
observation period (July 2006 to 4',Qnie2W07) than those for the Surficial aquifer. Seasonal

Insert I1 trends for the Upper Chesapeake are very similar to those in the Surficial aquifer; they are
slightly more pronounce .10,ht ,e.seal iflun,.e durg the FOrg p ;'ie
indieated by grcund watcr elevation lows in August 2006, fellewed by gradually incrcasing
levels through March/April 2007. fellewcd by deffeasing levels generally approacihing watcr
leel ebs -r..d OnuMy 2006. One we"l (OW 75913) exhibited steadily inercasing watcr Ivl:yl

•L
sn, .~. ,.,sa. in ,~n. , ~ ~ ws.~rsn, r*~* n.,~v..snh 5*51 StinK, S 514555555.114I r1 ~5tS~ . rutS

the, exhibit the same gcneral water 'eye' trcnds dur~ing the 12 moenth oblseration period,
threc weIll (OW 798A, OW 711, and OW 769) exhibit notic-eably highcr ranges (amplitude) ot

]I|

For the first year of fltien changes. On ayeragc, greund wateF elevatiens fluctuated appmoniat40
monitoring, the (.2 . .), and the max-mum ebse.. .d fluctuation of 8.3 ft (2.5 . .) was ob'. .. ed in OW 708A.

The ground water potentiometric data summarized in Table 2.4-36 were used to develop
ground water surface elevation contour maps for the Upper Chesapeake unit on a quarterly

imapping perio basis. These maps are presented in Figure 2.4-75 through Figure 2.4-78 for July 2006,
September 2006, December 2006, and March 2007, and Figure 2.4-100 for June 2007. For each

..-.. > ,te the spatial trends of the potentiometric surface and the horizontal hydraulic' adients
t-]Insert 12I
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FSAR: Section 2.4 Hydrologic Engineering

are similar, with elevations ranging from a high of approximately 42.1 ft (12.8 m) msl at
observation well OW-401 to a low of approximately, "7.6 f(5.1 FA) FnI Mt we"A OW 703A.

1.8 ft (0.5 m) msl at well OW-774A.
The ground water surface contour maps indicate that horizontal ground water flow in the
Upper Chesapeake unit ranges from north to east across most of the site. Ground water
flowing in this direction likely discharges to the lower reaches of Branch 1 and Branch 2 and to
seeps and springs in topographically low areas where the Upper Chesapeake unit is
presumably exposed at the surface (below an. ... atio .of app.o..mat.ly 20 ft (6 FA) M51),
including at the face of the Calvert Cliffs. It is also possible that a component of the Upper
Chesapeake unit flow discharges directly to the Chesapeake Bay. The south central portion of
the site exhibits a very flat horizontal hydraulic gradient over a large area centered over an area

and Figures just southeast of the CCNPP Unit 3 power block area. It is possible that a ground water
2.4-114 through ulic divide exists along the southwestern boundary of the power block area, resulting in a

2.4-118 flow dire beneath the western switchyard area towards St. John's Creek and Branch 3. A
potential exists o alized Upper Chesapeake unit recharge associated with seepage from

OM the small pond southeast e f-tbe CNPP Unit 3 power block area at Camp Canoy (Figure 2.4-75
I,_to Figure 2.4_-7_ Figure 2.4-10 ). In this area, the base of the pond is appro•mat.l)y 20 ft

1close to the top of )---"* m)-eee the water bearing sands of the Upper Chesapeake unit.

In general, three different horizontal hydraulic gradients can be observed from the
potentiometric surface data. The highest gradients, at approximately 0.0170 ft/ft are observed
to the north and east of the CCNPP Unit 3 power block area. The horizontal hydraulic gradient
southeast of the CCNPP Unit 3 power block area is slightly lower at approximately 0.0091 ft/ft.
The lowest horizontal hydraulic gradient observed at the CCNPP site was in the southwestern
corner of the site where the gradient approaches zero.

2.4.12.3.1.3 Lower Chesapeake Unit Insert

Ground water data for the Lower Chesapeake unit are shown in Figure 2.4-79. Th data exhibit
similar ground water elevation trends to those observed in the Surficial aquifer a xhibit little
variability in ground water elevations during the observation period (July 2006 to 2e07).
Twe of the thrcz leweF Ghczapcake unit cbscr~ation well: (OW 3138 and OW 41813) exhibited
slight seasonal influenzc during this observation period indicated by ground water elcyation
low: in late summr~e (August and 5cptefberO, fellewed by gradually inEreasing leyels Unti!
Apri! 2007 and then derd ining levels for the FemaindeF of the obzsrwatien period.* Obzsrvatien
wezll OW 703B also exhibitcd theffminimum and maximum in August 2006 andApi207
Fespeetivelt, but after dcfrcasing from April 2007 to May 2007L, lcvcbs began to r!:6 from
May 2007. to June 2007. in general ground wateF elevatiens fluetuations avoragd
appfex-imatelyi 3.7. ft (1.1 Fn), and the ma'ximum ebse'.•'¢d ,f,'dtuagti-,n -1 1. 91. ft ',• A ",,R44Va

e,:r:zvd in OW 703B. , and near the U HS makeup
For the first year of Insert 14 water intake structure
monitoring, The ground water elevation data summarized in Table 2.4-36 were us d to develop ground

water surface elevation contour maps for the Lower Chesapeake unit a quarterly basis.
These maps are presented in Figure 2.4-80 through Figure 2.4-83 for Jul 006, September

Eiv2006 D cember 2006, and March 2007, and Figure 2.4-101 for June 2007. It should be noted
L th thatoon*l&ee observation wells penetrate the Lower Chesapeake unit, and the monitoring

g period area- is limited to the area within and immediately north of the CCNPP Unit 3 power block are .
mapping period e, the spatial trend in the potentiometric surface shows very little change, with

elevations ranging from a high of approximately 35.4 ft (10.8 m) msl in the vicinity of well
OW-418B to a low of approximately#;...... (5.4 m) ms' at.. we' • ,OW

i1-.9 ft (0.6 m) msl at well OW-781. i----
Ihe potentiometric surtace contour maps suggest that horizontal ground water flow in the
Lower Chesapeake aquifer is to the north-northeast across the coverage area. Ground water
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flowing in this direction likely discharges directly to the Chesapeake Bay because the silty sand
unit containing the Lower Chesapeake unit is below sea level. Very little change in horizontal
hydraulic gradient was observed during the monitoring period with values averaging
approximately 0.0140 ft/ft.

Ground water elevations measured in the #wee well clusters that monitored head differences
-0.6 to 5.4 ft between the Upper Chesapeake unit and the Lower Chesapeake unit indicated a slight
(-0.2 to 1.7 rn) do vertical gradient. Potentiometric surface elevations in the Upper Chesapeake unit

range approximateLj3.9 to 4.9 ft .2 t, .5 m) higher than the ranges in the Lower Chesapeake
unit a~t wel.zl duztit !oc-atiens OW 313 and OW 418 , respe~tiyely. Potentiometric surface
elevations in the two units are basically identical at the well clusterlosest to the Chesapeake
Bay, locationW-7103

'S_ kX-ja-nd 0W--774]
2.4.12.3.2 Hydrogeologic Properties

The 40 ground water observation wells installed in connection with the CCNPP Unit 3 site
subsurface evaluation were slug tested to determine in situ hydraulic conductivity values for
the Surficial aquifer and Upper and Lower Chesapeake units. Table 2.4-37 summarizes the test
results.

Ten of the 17 Surficial aquifer wells tested were used to calculate hydraulic conductivity values.
Three wells screened in the Surficial aquifer had measurable water but at or below the bottom
of the well screen (OW-413A, OW-729, and OW-770); therefore, the slug test results from these
wells are not included in this analysis. The slug test data from three additional Surficial aquifer
wells (OW-714, OW-718, and OW-766) were not used in this evaluation because the static water
levels were below the top of the solid slugs inserted into the well to displace the water level.
Additionally, observation well OW-744 appears to have been screened in a discontinuous sand
unit between the water bearing sand units of the Surficial aquifer and the Upper Chesapeake
unit. Because the following slug test analyses are categorized by the three distinct water
bearing units encountered onsite, the hydraulic conductivity evaluations presented below do
not consider slug test data from this well. Slug test data from all the Upper and Lower
Chesapeake unit wells were used in the hydraulic conductivity evaluations.

median
grain size,

Soil samples collected from the Surficial aquifer, Upper Chesapeake, and Lower Chesapeake
units during the geotechnical investigation were submitted for laboratory testing to determine
moist unit weight, moisture content, and specific gravity. Testing ,, .ults zrz inlu.." in
Table-2A The results of these laboratory analyses were used to calculate mean "oid Rfai
and porosity values for the three water bearing units cited above. The following discussions on
hydrogeological properties are derived from the CCNPP Unit 3 data evaluations for the Surficial
aquifer, Upper Chesapeake unit, and Lower Chesapeake unit. Hydrogeological property
discussions for the Chesapeake Group aquitards comprising the Chesapeake Confining Unit
and all deeper units described in Section 2.4.12.1.2 were summarized from the literature, where
available. A detailed description of the geotechnical subsurface site investigation, including
the hydrogeologic field program is described in Section 2.5.

2.4.12.3.2.1 Surficial Aquifer

Hydraulic conductivity values were determined from slug test results for the Surficial aquifer
range from 0.040 ft/day to 17.4 ft/day (0.01 to 5.3 m/day), with a geometric mean of
0.910 ft/day (0.28 m/day) as detailed in Table 2.4-37. The range in values is considered to be
indicative of the variability of the subsurface material composition (see Section 2.5). A
transmissivity of 10.9 ft2/day (1.01 m 2/day) for the Surficial aquifer was calculated using the
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mean hydraulic conductivity value cited above and an average saturated thickness of 12 ft
(3.7 m).

[T1nsert 15: . 38 SUmmffakees th: bIator;fe~ test rcsults for the thrwc eeotcchnieal samples
I I -

eelleeted from the. Surfleial aquifeF seediments, whieh wer: at ele:ation: ranging fromA 66.3 to
75.3 ft (20.2 mn to 23 mn) rnsI. These samples wcrc colleeted 4frA qeoteehnical boring: B 3207
B 722, and B 732. Sand and Elaycy sand malt: up the majority of the samples. McaSUrcd meist
unit weight rang:: from 120 to 124 peund:,'ubic ft (pcf) (1922 to 1986 k(g/rn 3). Measured
rnnistur: eentents, by weight-, rangc from 23.119 to 29.4%. SpeEMfi gravity values rang:-
between. 2.63 and 2.76. Using these values, the mean void ratio wa: cstimfated to be about
0.75. A rnean total perosity ef 42.794 was cakeulatcd fiem thi: veid ratio, and mean effcctive

We Masilyý186).

Information on the vadose zone above the Surficial aquifer is limited. From the geotechnical
data listed in Section 2.5.4, measured moisture contents by weight range from approximately
2.5% to 19.1%. The majority of the values ranged between 5% and 15%. Hydraulic
conductivity for the Upland Deposits was estimated from grain size analyses as part of the
CCNPP Units 1 and 2 FSAR investigation. A maximum hydraulic conductivity of 400 gpd/ft2

(16,299 Ipd/m) (53.6 ft/day (16.3 m/day)) was reported.

2.4.12.3.2.2 Chesapeake Group

The following discussion presents the evaluations of the hydrogeologic properties of the two
water bearing units in the upper Chesapeake Group informally named the Upper Chesapeake
and Lower Chesapeake units. This is followed by a description of the intervening and
underlying Chesapeake Clay and Silt units comprising the remainder of the Chesapeake Group.

Upper Chesapeake Unit @
The top of the silty sand unit comprising the informally named Upper Chesapeake unit lies
approximately 50 ft (15 m) below the base of the Surficial aqL ifer. Hydraulic conductivities
determined from the slug test results for the Upr er Chesapeake unit range from 0.12 to
13.7 ft/day (0.04 m/day to 4.2 m/day), with a geo retric mean of 0.740 ft/day (0.23 m/day) as
detailed in Table 2.4-37. The range in values is ir ricative of t4 variability of the grain size and
clay content of the material. A transmissivity of 45.ft2/day (44 m2/day) for the Upper
Chesapeake unit is calculated using the mean hydraulic conductivity value cited above and an

430 average saturated thickness ft.- 6 t

fjlisJ16 Table p2. 38 o ufm arizc: the i laboratorl tner Cesaplt:' feoth:e fiv geneota hnieal sample: xi elyftcd
f4.m th e Upp ba Chesapeake Unit sediments. Maeasured yrt unit weight:ran:s f romie 116
lbsAfrt to 121 bsults (859 te 1939 three 3). Melsred inture Loerntens, by weight, range from
23.19% to 4.26. Speclie gravity 0alue: range bewith n 2.66 and 2.75. Using these valuys, th:
1n.an coid ratio is stimated to be abeut 0.86. A mean total pdraoity of 46.2%6 is alWatcd freom

this Yoid ratme, and the mcean cffeetiyc porosity of about 37.096 (Tabl: 2.4 38) wa: estimated
based en 8096 of th: total PMroity (d: Mar~ilyl, 1986).-

Lower Chesapeake Unit

The top of the informally named Lower Chesapeake unit generally lies approximately 15 ft
(4.6 m) below the base of the Upper Chesapeake unit. Hydraulic conductivities determined
from the slug test results for the three wells screened in the Lower Chesapeake unit range from
0.019 to 0.093 ft/day (0.006 to 0.028 in/day), with an arithmetic mean of 0.045 ft/day
(1.37 cm/day) (Table 2.4-37). The arithmetic mean for the hydraulic conductivity was used
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instead of the geometric mean due to the very small sample size. These values are lower than
those observed in the Surficial aquifer and the Upper Chesapeake unit by more than one order
of magnitude. A transmissivity of 1.6 ft2/day (0.15 m2/day) for the Lower Chesapeake unit is
calculated using the mean hydraulic conductivity value cited above and an average saturated
thickness of 36.1 ft (11 m).

Insert 17 ]-->Table 2.4 38 •z•uFmmarii, the lbeIator; . ret:eult fzr the thrcz g..t..hni.al Safi.ple,
Cesapead frem thC lawy r Chesapeake unit andiments. MSaiultd msist Unit weightS ag from
113 pand t 117cpr (1811 te 1875 kgena). Meaeaquird mepiara ntesnth, by wcight-, ange from
37.36 te 5y.59. SperCfie gaeity valuTes ange betwaen 2.64 and 2.70. Uing these value* the
melan eld ration i stirated teo b abut 1.06. A m)am total poraoity esft .5% : er aedlatod fco
this v/id rati;, and Vertical hffrtivc Ponduity of abut 412% was estimated based en 80% mo the
total perosity (de Mar~ilyý 1986).

Chesapeake Clay and Silts

Clay and silt comprising the Upper Chesapeakeaquitard separates the Surficial aquifer from the
underlying Upper Chesapeake unit. The aquitard immediately underlies the Surficial aquifer
below an elevation of approximately 65 ft (19.8 m) msl. Laboratory tests performed on core
samples in support of southern Maryland hydrogeologic studies reported vertical hydraulic
conductivities ranging between 5.9 x 16.0ft/day to 2.5 x 10-2 ft/day (.8 x 10s5 i/day to 7.6 x 10s
n/day (MGS, 1997). Vertical hydraulic conductivities established for ground water model

calibrations associated with these studies, range from 8.6 x 10 a6 ft/day to 8.6 x 1d0r ft/day (2.6 x
1f06rm/day to 2.6 x 1 U ft/day), except for channeled areas where higher values were assigned
to accommodate infilled deposits of sand and gravel (MGS, 1997). These sand units
presumably correlate to the Upper and Lower Chesapeake units described herein. Assigned
specific storage values ranged between 6.0 x 10,6 ft" and 1 x 10-' ft' (2.0 x 10-5 in" and 3.3 x 10-5

Ma1 for the Chesapeake Group aquitards in the Chesapeake Confining Unit (MGS, 1996).

2.4.12.3.3 Ground Water Flow and Transport

The following sections present the most probable ground water flow direction and travel time
from the CCNPP Unit 3 power block area to nearby surface water features. Based on the
evaluation summarized in the above sections, only the shallow water bearing units (Surficial
aquifer and the Upper Chesapeake and Lower Chesapeake water-bearing units) would be
affected by construction and operation of the CCNPP Unit 3. Ground water use associated with
CCNPP Unit 3 operations is discussed in Section 2.4.12.1.4. Accidental release parameters and
pathways for liquid effluents in ground water and surface water are presented in Section 2.4.13.

The ground water seepage velocity is defined as distance over time and is calculated as follows:

Velocity = [(hydraulic gradient) x (hydraulic conductivity)]! (effective porosity)

The travel time is defined as rate of ground water movement for a set distance and is calculated
as follows:

Travel Time = (distance) / (velocity)

2.4.12.3.3.1 Surficial Aquifer

In the vicinity of the CCNPP site, the Surficial aquifer is capable of transmitting ground water
but is of limited areal and vertical extent. The Surficial aquifer (Upland Deposits) is not a
reliable source of ground water because of its relative thinness, limited saturated thickness, and
dissected topography that causes local ground water to discharge as small seeps and springs.
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The ground water travel time in the Surficial aquifer was calculated from the center of the
gr ground water divide in the CCNPP Unit 3 power block area to the projected discharge point in

0t.02he headwater area of Branch 3. An average horizontal ground water velocity of OA.ft/day
,and Figures (04)9 m/day) was calculated using a mean horizontal hydraulic gradient of 0.0110 ft/ft
2.4-110 through between the ground water divide and Branch 3 (Figure 2.4-70 through Figure 2.4-73"_
2.4-1 13 Figulr-r . ), a hydraulic conductivity of 0.91 Oft/day (0.28 m/day), and an effective por I of

34.29" (Section 2.4.12.3.2.1). Using a mean travel distance of approximately 1315 ft (400.8 m}1
113.9 from the ground water divide in the CCNPP Unit 3 power block to the closest downgradient

point above 65 ft (19.8 m) mnsl in Branch 3, the ground water travel time from the power block
area to Branch 3 was estimated to be about 4-24 ears. East of the CCNPP Unit 3 reactor
building, the flow paths to adjacent springs an s are presumed to be shorter, with shorter
corresponding travel times for spring/seep discharge. 0 45 f

2.4.12.3.3.2 Upper Chesapeake Unit 0.087 0.026 (13.7 )m)

Direct ground water discharge to surface water fr )m the Upp r Chesap ke unit like, occurs
along the lower reaches of Branch 1 and Branch 2 at elevation below ap roximately 29.ft46..4
msl where the Upper Chesapeake unit presumabl outcrops. The groun water travel time in

I and Figures -the Upper Chesapeake unit was calculated from the center ol the CCNPý Init 3 power block
and Figures area northward to the projected discharge pointlt an elevat n of 20 60 msl in Branch 2.

2.4-I4 through nontal ground water velocity of I34ft/day ( . im/day) was calculated using
2.4- a mean horizonta ydie~nt of 0.017 ft/ft (Section 2.4.12.3.1.2) along the projected

flowpaths between the center of the-" ower block and the discharge point in %
LIi Branch 2 (Figure 2.4-75 through Figure 2.4-7894M Figure.2 - ), a h c ivity of

0.740 ft/day (0.226 im/day), and an effective porosity of . ection 2.4. 21.3.2...). Using a
470 ft (143. m) mean rave is ýanceo apfrom the center of the CCNPP Unit 3

power block to the pro6iected lowngradient irirhargo point msl in Branch 2, the
ground water travel time from the power block area to Branch 2 was estimated to be about 4
years. Similarly, the ground water travel times in the Upper Chesapeake unit were calculated 15

145 ft (13.7 m) from a point south of the CCNPP nit 3 power block area northeastward to the projected
" discharge point at an elevation o'f" 6 nm msl in Branch 1 and farther downg dienrtt rn.f..4 y7

1Chesapeake Bay. Using the same average horizontal ground water velocity of ft/day
1110 ft (383i)~i/ay) and mean path distances aand 1685 ftX536m to Branch 1ý-. . - m ap s1 5 ma(.3 mand t e Chesapeake Bay, respectively, travel times of approximately y-fears and 3 years

were calculated. It is possible that a ground water hydraulic divide exists along the
southwestern boundary of the CCNPP Unit 3 power block area, resulting in a flow direction
beneath the western switchyard area towards St. John's Creek and Branch 3.

2.4.12.3.3.3 Lower Chesapeake Unit 0.0040 0.0012

The ground water in the Lower Chesapea e unit likely (lischarges to the Chesapeake Bay,
because this unit is entirely below sea lev 1. The ground water travel time in the Lower
SChesapeake unit was calculated from the enter of the CCNPP Unit 3 power block area

2.4-119 through northeastward to the downgradient loc* n of the Cl apeake Bay shoreline. An average
h241f19hrug o Ialround water velocity of ft/day (-00046i m/day) was calculated using a mean

2.4-123 horizontal hy radient of 0.014 ft/ft (Section 2.4.12.3.1.3) along the projected flowpaths
between the center of th-' P Unit 3 power block area and the shoreline (Figure 2.4-80

156 through Figure 2.4-83'I Figure 2.4--10t), a hydraulic conductivity of 0.045 ft/day (0.014
mi/day), and an effective porosity -#44.2% (Section 2.4.12.3.2.2.2). The arithmetic mean for the
hydraulic conductivity was used instead of the geometric mean due to the very small sample
size. Using a distance of approximately 1540 ft (469 m) from the center of the CCNPP Unit 3
power block area to a downgradient point on the shoreline of Chesapeake Bay, the ground
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water travel time from the CCNPP Unit 3 power block area to the bay is estimated to be about
•F15J-- 284 years.

2.4.12.4 Monitoring or Safeguard Requirements

lInsert 18 IThe observation well network in th vicinity of CCNPP Unit 3 currently consists of 40 wells
constructed in the summer of 200 . -p-MGNAO,':;;teFr levels t.he e.,•.bs..-pmtc.R well• ,,et;',k w;e::e

menitered monthly frcmA July 2006 through Ozteber 2008 and haye been monitered quakedy
thereafte!. Quarterly groundwater level monitoring will continue until the onset of CCNPP Unit
3 construction, at which time most of the existing observation wells will be properly sealed and
abandoned in accordance with MDE Regulation 26.04.04.11. Most of the wells are within the
CCNPP Unit 3 power block area and adjacent areas that will be re-graded during construction.
For this reason, all but nine of the existing wells will be properly abandoned to allow for
construction and to eliminate the potential for the wells to become damaged during
construction and potentially provide a pathway for contaminants to enter the local
groundwater system.

Groundwater levels will continue to be monitored quarterly during the construction of CCNPP
Unit 3 in the nine observation wells outside of the construction footprint. The following wells
will remain: OW-768A, -769, -703A, 703B, -718, -725, -743, -759A and -759B. The objective of
continued monitoring of water levels is to determine the long-term range of seasonal
water-level fluctuation. The range of fluctuation during the construction period will be
compared to that identified during monitoring before construction, to determine if
groundwater gradients, flow directions and flow velocities are significantly affected by
construction activities.

As soon as practical after construction is complete, and before CCNPP Unit 3 begins operation,
approximately 29 new observation wells will be installed in the vicinity of CCNPP Unit 3. The
locations of the proposed observation wells are shown on FSAR Figure 2.4-108. These 29 wells,
together with the 9 existing wells, are comparable to the number of wells in the original
observation network and provide sufficient coverage to monitor groundwater levels in the
three aquifers of primary interest beneath the site of CCNPP Unit 3. These are (in increasing
depth) the Surficial aquifer, the Upper Chesapeake unit and the Lower Chesapeake unit. Other
deeper regional aquifers exist beneath the CCNPP Unit 3 site, but the shallowest of these (the
Piney Point-Nanjemoy aquifer) is separated from the overlying Lower Chesapeake unit by an
aquitard approximately 170 ft thick and it is unlikely that there is a significant flow path from
the Lower Chesapeake unit to the deeper aquifers.

The proposed new wells are arrayed in 13 pairs and one well triplet. Eleven of these new well
pairs, plus one well pair from the original nine wells, will monitor the vertical hydraulic gradient
between the Surficial aquifer and the underlying Upper Chesapeake unit. Two of the new well
pairs, plus one well pair from the original nine wells, will monitor the vertical gradient between
the Upper Chesapeake unit and the underlying Lower Chesapeake unit. The well triplet will
monitor the vertical hydraulic gradient between all three aquifers. Two of the original nine wells
are single wells monitoring the Surficial aquifer and three of the original nine wells are single
wells monitoring the Upper Chesapeake unit.

Groundwater levels in each of the 38 observation wells (9 existing and 29 new) in the
post-construction network will be measured quarterly. The data will be used to construct water
table contour maps for the Surficial aquifer and potentiometric surface contour maps for both
the Upper and Lower Chesapeake units. These maps will allow determination of groundwater
flow gradients, flow directions and flow velocities after operation of CCNPP Unit 3 begins. In
addition, some of these wells may be used during plant operation to monitor groundwater
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quality, including identifying the presence of plant-related radionuclides in the vicinity of
CCNPP Unit 3.

Safeguards will be used to minimize the potential of adverse impacts to the ground water by
construction and operation of CCNPP Unit 3. These safeguards would include the use of lined
containment structures around storage tanks (where appropriate), hazardous materials storage
areas, emergency cleanup procedures to capture and remove surface contaminants, and other
measures deemed necessary to prevent or minimize adverse impacts to the ground water
beneath the CCNPP Unit 3 site. No ground water wells are planned for safety-related purposes.

2.4.12.5 Site Characteristics for Subsurface Hydrostatic Loading and Dewatering

Ground water conditions relative to the foundation stability of safety-related facilities and plans
for the analysis of seepage and piping conditions during construction are discussed in Section
2.5.4.6. The completed surface grade for CCNPP Unit 3 is expected to range between elevations
of 72 to 85 ft (21.9 to 25.9 m) msl, requiring cut and fill across the site area. The proposed
maximum grade elevation of the nuclear island is approximately 83 ft (25.3 m) msl. The design
depth for foundations of structures within the nuclear island is estimated to be at an
approximate elevation of 40 ft (12.2 m) msl for the reactor containment structure.

20.1 Groundwater elevations within the Surficial aquifer range from approximately elevation Ito

8 5.7 ft 0  to 26.1 m) msl with the highest observed elevations occurring in the CCNPP Unit 3
power block area. Since the current maximum observed Surficial aquifer ground water
elevation is 85.7 ft (26.1 m) msl in the nuclear island area, the water table currently lies
approximately 45.7 ft (13.9 m) above the lowest subsurface portion of safety-related structures.

The U.S. EPR FSAR requires that the maximum ground water elevation be at least 3.3 ft (1.0 m)
below grade for safety-related structures. As indicated above, existing data indicates that the
maximum pre-construction ground water level is currently at or slightly above the proposed

three- grade level in the nuclear island area, potentially outside of the U.S. EPR FSAR design envelope.
dimensional, Because the CCNPP Unit 3 cut and fill operations, site grading, and construction activities will l

o Ialter the existing S.,iEial •,l•,i ground water system, ground water modeling using afive-layer two dim.nsinal single la6'r numerical model was employed to evaluate these effectsA6th

b e lo w t h e s a f e ly . . lat. d S tu tu. . .s o f t h e p ;w ; r b l o c k .T h e s a fe ty -r ' c U H S - uate .. .. . ... . . .

in-.takc Structur1 (MWIS), shown in Fi.gur 2.1 641, is locatcd nUa- thc Chesapeake Bay at a

nemirnal grade elevatien ef 10 ft. Beeause of its rcmotce !ocatien, the WHS MWIS is net inc'Uded

in the numerieal model. The ground water leyel at the UHS MWIS is eensezratiyely estimnatedt

be. at grade..... elyte,,The mo~del was developed using Visuald. MODFLOW (Schlumberger, 2008).

Il-n-se-rt 1k I__ At the time ef the pr. paratin f ,the. .. r..nd watr m.d..•, So.,flial a.ui.F, gr. un. d wat..Ilwtom.a a*a uiaaofF*i ram a=A vlt ua30 ktr oacM

March 2007 were the highest ^ bse,.. d . alue.r, and thc• .s.....atin .... to .alibrat-c
the moedel. Surfieial agUifer obseryatlen wells OW 71+,0W 718,0OW 713, and OW 769A werc
not used in the ealibration sincc they were outside of the Fnodel domain beundarics.Toe
eal~brate the numerieal model, hydraulie een-ductrylty Yalues and Feehafge rates ef the nati-vc
sells were allewed to Yapt. Hydraulie eenductivit -valucs and the effeets of anisotropy wer:
cvaluated, hewc...r-, t w.as detefRmined that the best fit to thc obser.'zd ground WaterF clevatio
data was ebtained when a Unifform hydraulic conduetiyity value (1.1 ON! Q~em/s) approximfately
eeual to the arithmetie mnean (1.31 xl "3 of the slug test data was used. Duo to the uncertt•y o
in infiltoation Yalues at the site, recharge Was varied, with a staning estimate of 10 toA 20% of the
moean annual Fainfia" of 441 inches. The best agroomoent with the ebscrvcd watcr levols was
obtained With a rccharge Yalue of 5 inyr; Or 11.4% of the m~ean annual Fainfall. At the time
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I
m,,,eii:n.g was; peMFcrz,,e., p;:eit="tn data, was= ame Ie--F•: 200;48 tE ffipa•= the v-a',ue
used dUiRgEa 'bateR• te t~he p d ap.d *-A=- del,,..• The simulated ground water
levels were found to agree well with the observed values and reproduce the salient features of
the flow patterns shown in Figures 2.4-70 through 2.4-7 1 Figure 2.4-99based on the
interpretation of the measured water levels. Because of inherent spatial variability in aquifer I ]
hydraulic conductivity, and potential spatial variability in actual infiltration versus runoff, an
exact match between observed and calibrated ground water elevations is not expected.

Pest construetion modeling aecounted fer the clevatiens of areas tc be cut, filled and gradcd
The fill areas ciffotively extend the boundarics of the pro eonStruction ground water domfain.-
The hydraulic conductivity of the fill material used in the moede! was 5.00 % 1 WbemA'. Inerceasing
the hydraUlkc conductivity of drain eclls was cxplorcd, but was found to have inisignificant

f...f..t en the simulated wat.r .... ls. Md.l Eells in arcas where building foundations cXten d to
rF nearthe bottom of the Surflical aquifeFrwero designated as inactivo and excluded from the

moedel to irndieate that the feundations arc barrier: to grou~nd water flow. Recharge ratos eyer
the arca of the proposed buildings in the Unit 3 power block area wcrc rcduccd toO0, while in l
other areas the, wero kept at 5 in/yr-. In addition, the design Eall: for bio rctentien ditehe:
(Freneh drain:) to be installed aloeng the perimoeter of the power bleock. Drain ccli: wero locatci.n the m.d.l to r.pr.s.nt the bi. rctcntion ditehs. The drain el,,vatns w..- sct at 176 and 714
ft rnsl, aeeerding tc the eurront design. Pest czOnStruction moedeling rosults indieate the
fellewig

4 Beneath the reaetorF building, the minimum depth to water Will be about 13 ft (4.0 mn)
below grade. At this leeatien, plant grade eleyation is approximately 83 ft (25.3 in).
Beneath the entiro power block area, the depth to wateF range: from approximately"6f
to 16 ft (1.,8 A to 4.9 FA) below g "ourd •uface (F.g.re 2. 97).

* The Surfleial aqui~fer water table clevations ranges approximately 8 to 16 ft (2.4 to
4.9 m) below proposed grade at a"l safety rekated Structuros (Figuroe 2.1 97).

* The depth below grade of the water table at safety rclated structures iS Moro than the
3.3 ft (1.0 mn) roguirod by the U.S. EPR FGAR.

4 Horizontal ground water flow below the Unit 3 pewer blo& area will be prcdeminantly
to the noah and cast and toward the blo Fetentien ditches on the nenhwcst-,
nnoheast, and southeast sides of the poorf block arca

Modeled post construction watertable e-elations will a. age approimat1ely 69 ft (21.0 1 F• ) m"
at the nuce'ear island (Figure 2.4 98). The prcdicted maximum poSt ceonsrution wator table
eievation at Safety rclated struetures extending below grode is approximately 7E2 ft (22.0 in).
This occuS in the southernl portion of the CCNPP Unit 3 nucelear island at the Safeguard:
BuildingI2 (Figuro 2A 98). The design depth for foundlations of Structurcs within the nuceccr
island is estimnated to b at an eleyation of approximately 404f (12.2Fm) rnsl. Therofore, a
maximum of approximately 32 ft (9.8 mA) ef hydroestatic head exists at the foundations.

Based on the rosults of the ground water mode!, a pefrmanont ground water dewatering SyStm
is net antieipated to be a design featuro for the GCNPP Unit 3 facilit., Control of Surfacc wator
(prcc~ipitatien seepage and runoff) and tempor-ary ground w~ater dewatering arc expected
during Eenstruefien aetivoties.

The nuiNcrial moedel of the SUMcial aeguiffu has becn Weised to evaluate eenstwc~tien imfpact
to ground wateF rleye in the vicinity of the power bleek and stream flow in John's Crock
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adjaeent to the Unit 3 site. Fi@urc 2.5 129 shows the @rading plen fer the Unit 3 sit: and Figure
2.4 107 shows the post EonStruetion topography of the mcdcl do-iain. Both StroamF floW And
grOUnd wator levels after constructiefn of Unit 3 arc dependent upon sevcral fOators, includ1ing
the hydraulic eonductietity of the enginccrd fill material used and the Fat: ef ground water
recharge within the graded arca of the site.

The hydraulie conductilvify of the enginemrd fill must be estimated bccause it has net yet bccn4
plaecd and, thercfoew, Earnnot be meaSUrcd. The Fate cf gIMroun water rccharge within the
graded arca of the sit: is difficult to prcdiet beauisc conStruction Of StrUCtUrcs, paying with
aimpcrmeablc surfaccs, and installation of stormwatcr drairns haye the effcct of rcdueing
rccharge whole leyeling of the topography, placcmcn of rclativcly peFrmcabl: enginemrd fill,
rcmeval ef v-cgetation and its asseeiated eapeoranspiwaion and construction of StefrmWater
rctentien ditehes and basins haye the effeet ef inmrasing rccharlc. These acti'.ities Wre
undertakcn dufrng EonStruction ef Unit3-.

A sensitmivty analysis to iffifrovc estimates of the hydrawlie conductiyity of the cnginccrcd fill
and ground water rccharge within the gradcd area of the site was eompleted using-the
numcrial medel. This analysis detecrmined baseline values of 0.005 cm/sc and 5 iynyr
rcespccavclye, for these pmrmcterS.

Baseline values of hyrauk Ee nductivity and ground water rcchargc for the native soils wree
detecfmlned to be 0.001 em/sc: and 5 in/yr. FczpeetiyelyL Modcl simfulationS using these Yalcs-
produee ground watcr leyels that best satisfy the modell Ealibraition Eritcria. Assmrgbsln
eenditieorr, w he r the rate of ground water rccharge in wras to be graded does not diffcr
signifleantly fromA that in undiStUrbed weeded arcas of the sit: (i.c. 5 W odl im)ton
shew that the estimated avcragc ground water discharge inAto Johns Crmek in the reac-h
adjaeent to the Unit 3 site is approximately 20 percent lower aftcr conStruction than befor:
eenstietof

The magnitude of this change iS primnarily dcpendent upon the Fate of ground water rccharge
that occurS ovcr the graded arca of the site. Assuming baseline conditions, cutling, filling an
grading of the site cause the posifion of th: existing ground watcr dividc to shift to the west.
and a grcatc propenien of ground water rccharge from the sit: to flow towardl the

Chesapeake Bay rather than John's Crmck. Howcver, if the Fate of greund watcr rccharge eyer
the qraded arca is aetually ,tw.ie as high as in the undiStturbed weeded areas, the diSchargqt
Jehnfs Creek in th: Feaeh adjacent to th: Unit 3 site will inmrase after cOnSOItrucio by Up te
abeut20pefeent.

On the other hand, the rcsults of medeling show that if th: Fate of reehargce oere the gradedl
arca 49 equal to only half the Fate evcr the undiStUrbed weeded arcas, the discharge to Johns
Creek in the rcaeh aeljaeest to the Unit 3 site iS redueed by about 50 perccnt. Because only the
acccSS rood and nuelca island of the Unit 3 sit: will be payed, eyapotrenspiraion
substantially redueed byý -1 1 rig .apprxirnafely 274 aeres of woodland across the Unit 3 site
and severa! 5teFRmWatfe retentien basins arc used to prmoete infilltattionR of- lsitc drwainage, it is-
likely that the Fate of ground water rcohaffg: over the graded area of th: site YAil be greater
than th: rate oere the undiSturbed wooded arcas. Therefer:, ground watcr dihr:toon'
Crcok most likely will not decrase substantially and may slightly inerzase after CenStructon of

Cutting, filling and grading will locally affeet the location and flow of springs and seeps on the
Unit 3 site. Thes: springs and seeps occur wher:e the base of the Surfleial aquifer is expesed
within crosion channels and at the fac: of embankments. lDownward flow of ground wateF
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within the aquifer iz reztrieted by the underlying aquitard an~d dizehargle occur: laterally at
these locationS, fefrming ? plgo eP. Spring: and seep: that currently exist in areas to be
filled by site grading will h4- buZried Hweree, they will be buried with fill whose hydreulic

~onueiviy illlielybegrete thn hatoftheSuficzi aqifr fomwhieh the spring: and
seeps eurrently flow. (Calibration of the Surficial aquic num ..i... moel rdcda~mt
for the hydraulie eonduetivity of the engineered fil of 0:005 em/:cc and 0:001 cm/see fer that C

I, :;z ra m tc T tler~-.in-oau0~
ruarher Flo~wn eradient trfm tnefr rormcr Besmeion.

I-nsert 191>

The effect on local users of ground water from cutting, filling and grading the Unit 3 site will be
negligible. The upland deposits of southern Calvert County are deeply incised by stream
erosion, such that they are laterally discontinuous. This condition causes dissection of the
Surficial aquifer into relatively small areas that are effectively isolated and have limited
hydraulic connection. Furthermore, because of its thin and variable saturated thickness
(typically less than 20 feet at CCNPP) and vulnerability to low yield during droughts, few water
wells are completed in the Surficial aquifer in southern Calvert County. Deeper aquifers
beneath the Surficial aquifer are effectively segregated from flow in the shallow aquifer. For
these reasons, users of ground water near CCNPP are expected to experience no significant
impacts to their water supplies due to construction or operation of Unit 3.

GF•r.nd water within the Surfial aeulifer beneath the pre Econtr3•ucto- C-NPP Un1- it 3 facilit-.
area ranges from apprximately clcvation 68 to 86.7 ft (207 to 26.1 Fn) mz. Therefore, it i.
expeeted that the saturated sands within the Surficial aquifer will be encounteed during
gradirng an~d emayatien aetiyties. The saturated sands-, where present, rest en. at least 10 ft
(3 mn) of relativcly low perreability clays and silt: at an approXimate elevation of 65 to 75 ft
(19.8 to 22.9 FA) mA9l. A temperarj groeund watcr m~anagemcnt "y~em may need to be
empleyed during excavation to drain and control ground water flow through the SU~fceial
aquifcr-4The expeeted lateral ground water flow rate discharglng to the exa atin during
Eeonstructien is estimated to be 25 gpff (95 1pmR) or 1,817 :ft!Aday (137 ml/day).Thi: is estimated

Qpsthe rate of ground water diseharge inte the. ...eayation area
qwi: the rate Of ground water discharge
Awis the seurce area bounded by the estimated grouind water diydc
and the perimeter of the excayation

As sttdaoe . in/yr (0.13 mR/vr for an ayerage year (i.e., 11.4 percen fth F"ea

annual Iprecipitatien) based on the rcsults of the ground water modcl calibration. The source
area bouinded by the estimated ground watcr divide and the perim~eter of the emeayation is Aw-

Therefeme

fl . ~..If n . l. A ^1'f% UA fgt6f I4 1.1r~C &w..r. -.. A01i"7 11 Za~ 7n.JJAn-49VV- -i
25 @IPFA (95 IPFA).

-. 1 _;.f - -- I S I -- "

As a measure of possible fluctuation above the average of steady state rate of groffund water
diseharge to the emeavatien, the calculation of discharge was also performed usigte agc
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annual preellpitation OR rccord (64.6 inehesi 19719) and assuming the same pereentagc
infiltration rate (11-.4 perccnt.) whiel~.r~lt in.4 T inehc: (0.19 mA) of reCcharge for the year,

Mih the same contributing Weea applied, the eakuwlated latcrcl groUR~d watz flow rate obtaind

Q•- •qA.= .7 1 n/.,,( 2 i2A jfr) 1 4,220,000 ft2 .(365 daysyr) w 7,,130 ft3/day (202 3/.day,,

This estimnate ignorzs integraton of anteeedent eondition:, the timci delay betWcze nfeRato
and diseharge. and assumes a dircct PrOPortion of infillraflen tc preelipitatien. For these
rcasens it is eensidcrcd a eenser.ativcly high estimate of maxilmum ground watcr di~charge to
be expeeted-

Based en these evaluations, a pezrmarncnt ground water dewatcring system is not anticipatedt
be a design featurc for the CCINIPI Unit 3 faeilityL Control of prccipitatien seepage and ruino
an-d passiye temperery greund water seepage eeoe~rls to mnanage the estimated 25 gpmn to
371 gpmA (95 lipm to 140 1pmA) e~eavatiOA inflow arc expected during eenstwctfien aetivkiti. it i
expeeted that surfaee swales may be rcquired in arcas of highcr clevations adjaecnt to the
(CCNPP limit 3 facilities to redirect su~faee ruinoff away fromA the site, and paSziye ground watcr
d"ain.ag....em. "c'--ting ^f ditches, sumps, and pump; will be used to manage the limited
amunt f rund wav.. inflow during conRtrUc.ie. .-... mwate. and Su-f-- ial

aqufergrond wAte;r-; -ruff Will be directed to Stormnwater Management Basin(s)46fo
settlement priOr te di,.hage to thK G.he...pe.ke Bat. ifrequied, thi; water. may ai o be used
teentrel Of cOnStructiOn dust or for other noen potable water use.

Frem the period of July 2006 through June 20071, ground water elevations in the Upper
C saeat unit at the lroposcd power block area ranged fOmn a high of approdmifately 421f
(124 mn) nsIi in obseIation we" OW 401 to a low of appr1imately 17E.6 ft (5.1 FA) mSl 1at well
W ;103A. The botom of the deepest base of the empaoatirn for constructn of the reactor

building will be at an elecation sf uppctondately 40 ft (12.2 FA) msl within the alaya and silts
separaeng the oerelyiR~g Su~fleial aqui4fer fromf the Chcsapeakee sand units. Therefore, it is
anticeipated that a greunldi Awant. er m.a nagement,'dwatering system may not be required for the
Uepper hesapeake unit. Ground water elevations will aontinucp tet be faoitrfed, and an
obscrwed deviations in ground water elevations that eould irnpaet constructine Will be
tevaluated with respect to'h n at ar e ntr ----- '. dewatering systemn,as
appFOPF at. 7excavation and temporary pre-contructionJ

Ifrom grade level construction dewatering areas
__________ Ba ed on current ground water con itions and the anticipatelacil ty surface grade b ween

ermanent e ations of 72 to 85 ft (21.9 to 25.9 m), ground water is expected t be encountered at depths
und water ef-6 to 16 ft (44-4e 4.9 m) below grade. Surface water controls to mi ize precipitation
atering infiltration and the redirection of surface runoff away from the faei..i.y a.e. are expectea;

A p

groi
dew
system is not
anticipated to be
a design feature
for the CCNPP
Unit 3 facility.

Inet20~

mrhe t....aIaSfi w.ater in,,,uSS5 St. ~
3
S 1 fl.S *Vtflt.S ~~~Jt%.S 53 t.* Ut.Sfl*5 541%. .71tt..11

Electrical manholes within the facility area are expected to be at depths of 10 to 15 ft (3 to
4.6 m) below grade and, therefore, have the potential for encountering ground water that may
eventually leak into these structures. Manhole sump pumps may be required to remove thewate sepingint thse fatues.Bechtel, 2010. Groundwater Model for the Calvert Cliffs Nuclear PowerI

wate sepingint thee faturs. Plant Unit 3 Site, 25237-000-30R-GEK-00002, Revision 000 (This

2.4.12.6 References report is included in Part 11 of the COL Application.).
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INSERT 1 (FSAR Section 2.4.12.5)

The groundwater model includes five layers, each of which describes one of the
hydrostratigraphic units of the shallow groundwater system. Specifically, most of the top layer of
the model (layer 1) represents the Surficial aquifer; most of the next lower layer (layer 2)
represents the Upper Chesapeake aquitard; layer 3 represents the Upper Chesapeake unit,
layer 4 the Middle Chesapeake aquitard, and layer 5, the lowermost layer of the model,
describes the Lower Chesapeake unit. The two uppermost hydrostratigraphic units, the Surficial
aquifer and the Upper Chesapeake aquitard, do not extend over the entire model domain.
Because Visual Modflow requires that all layers extend over the entire model domain, cells
within a particular layer where the hydrostratigraphic unit generally corresponding to that layer is
absent were assigned the hydraulic properties of the unit that is present at that location.

The Lower Chesapeake aquitard, which separates the Lower Chesapeake unit from the Piney
Point/Nanjemoy aquifer, was not included explicitly in the three-dimensional model. The Lower
Chesapeake aquitard is below the bottom of the model, which was treated as a no-flow
boundary. A sensitivity analysis was conducted to assess the effect of this assumption. The
sensitivity analysis indicated that the leakance to the Piney Point Aquifer, which can be
estimated by the flux through a general head boundary at the bottom of layer 5, is relatively
negligible compared with the horizontal flux towards Chesapeake Bay.

The thickness of each of the five units included in the model was defined from borehole data
collected as part of the geotechnical investigation at the site. The model grid was rotated 90
degrees from the plant design grid so that the model north is equivalent to the plant east. All
references to the signs of the compass are with respect with the model north, which is at 45-
degree angle with the true north, pointing to the true northeast. The total areal extent of the
model is about one and a quarter square mile [3.24 km 2], covering an area of 5180 ft [1579 m]
by 6790 ft [2070 m]. The model domain extends southward approximately 0.25 mi [0.40 km]
beyond the southern side of the Unit 3 switchyard into the Johns Creek watershed. To the
model north, the domain extends into Chesapeake Bay about 50 ft [15 m] beyond the tip of the
barge dock. In the model east-west direction, the domain extends about 0.35 mi [0.56 km] to the
east of the eastern side of the Unit 3 power block and about 0.45 mi [0.72 km] to the west of the
western side of the Unit 3 cooling tower.

Because the exact location of groundwater discharge from the Surficial aquifer and the Upper
Chesapeake unit into nearby streams and other low-lying areas is not known, a drain condition
was applied over the entire top layer of the model, except over the part of the model that is in
Chesapeake Bay. The elevation of each drain was set at 0.1 ft [0.03 m] below the ground
surface. A high value for the conductance of these drains was used to allow the discharge of
groundwater out of the aquifer system when the water table reaches the gro und surface.

In the top layer of the model, a constant head boundary condition was used to represent the
Chesapeake Bay, and no flow conditions were used along the other three sides of the model. In
the layers of the model representing the Upper and the Lower Chesapeake units, a general
boundary condition was used on their southern and northern boundaries and a no-flow condition
on the eastern and western sides. Layer 2 and layer 4 in the model represent the two aquitards,
with the exception of the north side of layer 2 where the Upper Chesapeake unit is present. The
northern boundary of layer 2 used a general head boundary while all other boundaries in layers
2 and 4 were treated as no-flow boundaries.



Different zones of groundwater recharge were used in the model simulations. These zones
include forested areas, open undeveloped areas (i.e., areas covered with grasses and low
shrubs), and paved areas. Also, different recharge zones were defined for forested areas over
the Surficial aquifer, over the outcrop of the Upper Chesapeake aquitard and over the outcrop of
the Upper Chesapeake unit.

In most simulations, each of the five hydrostratigraphic units was represented with a single
value of horizontal hydraulic conductivity and a single value of vertical hydraulic conductivity.
One alternative, conceptual geologic scenario and corresponding model employed two zones of
horizontal hydraulic conductivity for the Upper Chesapeake unit. The second value represented
a zone of low horizontal hydraulic conductivity relative the major portion of the unit. The
horizontal to vertical anisotropy of hydraulic conductivity for all aquifer units was assumed to be
10:1.

Calibration parameters included hydraulic conductivity values in all units and the rate of
groundwater recharge at the top layer of the model. Piezometric level data firom monitoring wells
discussed in Section 2.4.12.3.1 were used as calibration targets. The model was calibrated for
steady-state conditions. For this purpose, the average value of the monthly or quarterly
observations at each well in 2007 was used as a calibration target representing long-term
average conditions. The calibrated hydraulic conductivity values were within the range of
measured values in the hydraulic tests conducted in each aquifer unit. The calibrated hydraulic
conductivity values for the aquitards were within the range of values for the confining layers
used by the Maryland Geological Survey in their regional model (MGS, 2007b).

INSERT 2 (FSAR Section 2.4.12.5)

, and Figures 2.4-110 though 2.4-113 for the Surficial aquifer, in Figures 2.4-75 through 2.4-78,
Figure 2.4-100, and Figures 2.4-114 though 2.4-118 for the Upper Chesapeake unit, and in
Figures 2.4-80 through 2.4-83, Figure 2.4-101, and Figures 2.4-119 through 2.4-123 for the
Lower Chesapeake unit

INSERT 3 (FSAR Section 2.4.12.5)

The model was used to predict groundwater levels and flow direction at the site under post-
construction conditions. For this purpose, the model was modified by replacing the current
topography with the post-construction topography as shown in Figure 2.5-129. The post-
construction model accounted for hydraulic properties of backfill and other fill material used to
achieve the final grade plan and treated buildings with foundations that extend below elevation
80 ft [24 m] (NGVD 29) as barriers to shallow groundwater flow, incorporated stormwater
treatment measures including surface sand filters, and considered changes in groundwater
recharge resulting from the construction of Unit 3 and supporting facilities and structures.

Model cells in areas where building foundations extend to or near the bottom of the Surficial
aquifer were designated as inactive and excluded from the model to indicate that the
foundations are barriers to groundwater flow. Recharge rates over the area of the proposed
buildings in the Unit 3 power block area were reduced to zero. The rate of recharge from the
surface sand filters surrounding the power block area was estimated based on the amount of
flow directed to the surface sand filters and the ability of the subsurface materials in these areas
to accommodate these rates.



The post-construction model was used to estimate piezometric levels in the power block area.
Modeled post-construction depth to the water table in the power block area is shown on Figure
2.4-97. The elevation of the water table across the power block area is shown on Figure 2.4-98.
The model post-construction topography is shown on Figure 2.4-107.

In addition, the post-construction model was used to identify likely and other plausible pathways
of postulated accidental effluent releases in the Nuclear Auxiliary Building (NAB), see Section
2.4.13.

The post-construction model was also used to quantify the impact of the construction of Unit 3
on groundwater discharge in Johns Creek. A sensitivity analysis was conducted to assess the
impact of different assumptions and input parameter values on the model predictions. The
sensitivity analysis included simulations for different values of hydraulic conductivity of the fill
material, different assumptions for the performance of the surface sand filters designed to
enhance groundwater recharge, an alternative hydraulic conductivity distribution in the Upper
Chesapeake unit assumptions, and an assumption of leakage through the bottom of the Lower
Chesapeake unit.

The major conclusions from the post construction simulations are:

a) The water table in the power block area will be well below the site grade level. In all
simulations, the water table in the power block area was more than 25 ft [7.6 m] below
the site grade level of 85 ft [26 m] (NGVD 29).

b) The groundwater pathway for liquid effluent releases from the NAB depends on the
hydraulic conductivity of the fill material.

" If the hydraulic conductivity of the fill is equal to the lower end of the range of
expected values (1 x1 0-3 cm/s [2.8 ft/day]), then releases from the bottom of the NAB
will move first downwards to the Upper Chesapeake unit and then horizontally
through this unit towards Chesapeake Bay where they will eventually discharge.
Even with a conservative assumption of 0.145 for the effective porosity for the Upper
Chesapeake unit, the estimated travel time from the release point to Chesapeake
Bay is over 22 years.

" If the hydraulic conductivity of the fill is equal to the upper end of the range of
expected values (WO-2 cm/s [28 ft/day]), then releases from the bottom of the NAB
will move horizontally through the fill material and discharge into Branch 2. The
estimated travel time from the release point to discharge point is less than a year.

c) The impact of the construction of Unit 3 on the volume of groundwater discharge in
Johns Creek will be negligible.

Details on the development of the groundwater model, the assumptions and input parameter
values used as well as simulation results are presented in the Groundwater Model Report
(Bechtel 2010).

INSERT 4 (FSAR Section 2.4.12.1.3)

Groundwater levels in the wells installed in 2006 were monitored monthly from July 2006
through June 2007 and have been monitored quarterly thereafter. Groundwater levels in the



wells installed in 2008 were monitored monthly from September 2008 through October 2009,
and will be monitored on a quarterly basis henceforth.

INSERT 5 (FSAR Section 2.4.12.1.4)

Condition 28 of the proposed CPCN limits construction dewatering withdrawals from the
Surficial aquifer to a daily average of 75,000 gallons on an average annual basis and a daily
average not to exceed 100,000 gallons during the highest w ithdrawal month.

Based on water use estimates for normal conditions during construction, the maximum monthly
water use total is calculated to be a daily average of 287,333 gallons. This value exceeds the
groundwater allocation allowed by the CPCN. Therefore, other sources of water will be needed
during this period, or the CPCN will need to be revised. Utilizing the dewatering effluent as a
supplement for construction water use is the most attractive option; but it will require a revision
to the dewatering limit in the CPCN.

After Unit 3 construction is complete, the desalination plant may be out of service occasionally
for a period estimated to be no more than ten weeks, to permit maintenance and repair. During
this period, continued operation of Unit 3 will require a back-up source of approximately 900
gpm of fresh water. The Aquia, Upper Patapsco, and Lower Patapsco aquifers are each
capable of producing the fresh water supply required. However, three wells would be needed in
the Aquia aquifer (one more than the. maximum of two allowed by the CPCN) to reach the
required 900 gpm flow, while only two wells would be necessary in either the Upper Patapsco or
Lower Patapsco aquifers. In addition, the required 900 gpm of fresh water is substantially more
than the 180,000 gpd for the month of maximum use allowed by the CPCN.

INSERT 6 (FSAR Section 2.4.12.3.1)

Seven additional observation wells were installed in 2008 as part of the Supplemental COL
Investigation. Five of these wells were installed to provide additional geotechnical information
regarding slope stability and soil stresses near the new intake structure. Of these five wells, two
were installed in the Surficial aquifer, one was installed in the Upper Chesapeake unit, and two
were installed in the Lower Chesapeake unit. In addition, two wells were installed in the Power
Block 3 area to provide additional water level information in the Upper Chesapeake Unit. All well
screens are 10 feet in length.

INSERT 7 (FSAR Section 2.4.12.3.1)

Observation well OW-779 appears to have been screened in the Chesapeake Confining unit
between the Surficial aquifer and the Upper Chesapeake unit. This well is consistently dry and
is also not included in the analysis.

INSERT 8 (FSAR Section 2.4.12.3.1)

Upon completion of well installation and development activities, monthly monitoring of the 2006
COL observation wells began in July 2006 and continued through June 2007. Quarterly
monitoring of this well series was then initiated, commencing in September 2007 and continuing
to the present with the last set of measurements performed in October 2009.

Installation and development activities for the 2008 Supplemental COL Investigation observation
well series were completed in September 2008, at which time a monthly water level monitoring



program was initiated for these wells. Monthly water level measurements for the 2008
Supplemental COL Investigation observation well series were taken from September 2008
through October 2009. Henceforth, ground water levels in this series will be monitored on a
quarterly basis.

The following ground water potentiometric surface trend discussion is based the observation

well data described above.

INSERT 9 (FSAR Section 2.4.12.3.1.1)

October 2009). A seasonal influence during this monitoring period was indicated by ground
water elevation lows in the late fall through mid-winter, and ground water elevation highs in the
spring and summer. For 12 of the 13 wells, maximum observed water levels for the observation
period occurred in late spring to early summer of 2007. Generally, minimum observed water
levels for the observation period occurred in the fall to winter of either 2007-2008 or 2008-2009.
Ground water elevation fluctuations averaged approximately 4.7 ft (1.4 m), and the maximum
observed fluctuation of 9.8 ft (3.0 m) was observed in OW-759A.

INSERT 10 (FSAR Section 2.4.12.3.1.1)

After the first year of monitoring, groundwater surface elevation contour maps were developed
semiannually to roughly coincide with observed maximum and minimum groundwater elevations
in the Surficial aquifer. These contour maps are presented in Figures 2.4-110 through 2.4-113
for December 2007, July 2008, January 2009, and July 2009.

INSERT 11 (FSAR Section 2.4.12.3.1.2)

A seasonal influence during the monitoring period was indicated by ground water elevation
highs in spring and summer, with ground water elevation lows in fall and early Winter. Maximum
observed water levels for the observation period were recorded in spring to early summer 2007
for the 2006 COL observation wells. Water levels for the 2008 Supplemental COL Investigation
wells recorded maximum values in May or June 2009. Minimum observed water levels in 19 of
the 23 wells installed in the Upper Chesapeake unit occurred in October 2008. Although they
exhibit the same general water level trends during the observation period, two wells (OW-708A
and OW-769) exhibit noticeably higher ranges (amplitude) of elevation changes. On average,
ground water elevations fluctuated approximately 5.4 ft (1.7 m), and the maximum observed
fluctuation of 12.8 ft (3.9 m) was observed in OW-769.

INSERT 12 (FSAR Section 2.4.12.3.1.2)

After the first year of monitoring, groundwater surface elevation contour maps were developed
semiannually to roughly coincide with observed maximum and minimum groundwater elevations
in the Upper Chesapeake unit. These contour maps are presented in Figures 2.4-114, 2.4-115,
2.4-116 and 2.4-118 for December 2007, July 2008, October 2008, April 2009, and October
2009.

INSERT 13 (FSAR Section 2.4.12.3.1.3)

October 2009). A slight seasonal influence during the monitoring period was indicated by
ground water elevation lows in the fall and winter, and ground water elevation highs in the
spring and summer. This seasonal variation is not very pronounced in the two wells located



near the Chesapeake Bay shoreline (OW-774B and OW-781). Maximum observed water levels
were recorded in April 2007 for the 2006 COL observation wells. Maximum observed water
levels for the 2008 Supplemental COL Investigation wells were recorded in June 2009.
Minimum observed water levels occurred in fall 2008 and winter 2009. In general, ground water
elevation fluctuations averaged approximately 3.6 ft (1.1 m), and the maximum observed
fluctuation of 7.0 ft (2.1 m) was observed in OW-703B.

INSERT 14 (FSAR Section 2.4.12.3.1.3)

After the first year of monitoring, groundwater surface elevation contour maps were developed
semiannually to roughly coincide with observed maximum and minimum groundwater elevations
in the Lower Chesapeake unit. These contour maps are presented in Figures 2.4-119 through
2.4-123 for December 2007, April 2008, October 2008, April 2009, and October 200 9.

INSERT 15 (FSAR Section 2.4.12.3.2.1)

An estimate of the effective porosity of the Surficial aquifer was developed based on the grain
size distribution of soil samples collected during the geotechnical investigation. Using median
grain size and Figure 2.17 in de Marsily (1986), an effective porosity value of 25.2% was
estimated for the Surficial aquifer. However, Stephens et al. (1998) indicate that, based on the
results of a field tracer test, effective porosities that are estimated from grain size data can over-
estimate the actual effective porosities by approximately 45%. Therefore, the estimated effective
porosity of the Surficial aquifer was reduced to 13.9% for transport calculations. Bulk density
was estimated using moist unit weight and moisture content values from laboratory test results
of the geotechnical samples. Bulk density in the Surficial aquifer was estimated to be 100.0 Ib/ft 3

(1.60 g/cm 3).

INSERT 16 (FSAR Section 2.4.12.3.2.2)

An estimate of the effective porosity of the Upper Chesapeake unit was developed based on the
grain size distribution of soil samples collected during the geotechnical investigation. Using
median grain size and Figure 2.17 in de Marsily (1986), an effective porosity value of 26.4%
was estimated for the Upper Chesapeake unit. However, Stephens et al. (1998) indicate that,
based on the results of a field tracer test, effective porosities that are estimated from grain size
data can over-estimate the actual effective porosities by approximately 45%. Therefore, the
estimated effective porosity of the Upper Chesapeake unit was reduced to 14.5% for transport
calculations. Bulk density was estimated using moist unit weight and moisture content values
from laboratory test results of the geotechnical samples. Bulk density in the Upper Chesapeake
unit was estimated to be 95.6 Ib/ft 3 (1.53 g/cm 3).

INSERT 17 (FSAR Section 2.4.12.3.2.2)

An estimate of the effective porosity of the Lower Chesapeake unit was developed based on the
grain size distribution of soil samples collected during the geotechnical investigation. Using
median grain size and Figure 2.17 in de Marsily (1986), an effective porosity value of 28.4%
was estimated for the Lower Chesapeake unit. However, Stephens et al. (1998) indicate that,
based on the results of a field tracer test, effective porosities that are estimated from grain size
data can over-estimate the actual effective porosities by approximately 45%. Therefore, the
estimated effective porosity of the Lower Chesapeake unit was reduced to 15.6% for transport
calculations. Bulk density was estimated using moist unit weight and moisture content values



from laboratory test results of the geotechnical samples. Bulk density in the Lower Chesapeake
unit was estimated to be 83.6 Ib/ft3 (1.34 g/cm3).

INSERT 18 (FSAR Section 2.4.12.4)

and seven supplemental wells constructed in 2008. Groundwater levels in the 40 wells installed
in 2006 were monitored monthly from July 2006 through June 2007 and have been monitored
quarterly thereafter. Groundwater levels in the seven wells installed in 2008 were monitored
monthly from September 2008 through October 2009 and have been monitored quarterly
thereafter.

INSERT 19 (FSAR Section 2.4.12.5)

Construction of Unit 3 includes excavations for the power block and for the Ultimate Heat Sink
(UHS) makeup water intake structure. Water within these excavations is typically derived from
three sources: surface water from precipitation falling in the excavation, water stored within the
materials being excavated, and ground water inflow to the excavation. Ground water inflow in
the excavations is analyzed for a Representative case (most likely conditions) and an Upper
Bound case (using maximum values). Precipitation into the excavations is estimated using the
rational method (a mass balance method which relates discharge to inflow). The volume of
water stored within the material to be excavated is estimated by multiplying the area of the
excavation by the saturated thickness and the effective porosity of the materials. Ground water
flow into the excavation is estimated by treating the excavation as a large diameter well.
Variables used for the precipitation Representative case include a 2-year - 1-hour rainfall
intensity of 1.75 inches, and a coefficient of runoff of 0.8. For the ground water inflow
Representative case, the geometric mean hydraulic conductivity from slug tests of 0.91 ft/day
for the Surficial aquifer and 0.74 ft/day for the Upper Chesapeake unit is used for calculations.
For the precipitation Upper Bound case, variables used include a 2-year - 1-hour rainfall
intensity of 2.5 inches, and a coefficient of runoff of 1.0. The maximum hydraulic conductivity
from slug tests is used for the ground water inflow Upper Bound case, corresponding to 17.4
ft/day for the S urficial aquifer and 13.7 ft/day for the Upper Chesapeake unit.

The Power Block excavation is approximately 1,080 ft wide by 1,080 ft long. The bottom of the
excavation is at elevation 32 ft msl, with the reactor tendon galleries extending to 30 ft msl.
Plant grade is 85 ft msl. For the Surficial aquifer, the saturated thickness is estimated to be 20 ft,
with an effective porosity of 25.2%. For the Upper Chesapeake unit, the saturated thickness is
estimated to be 13.1 ft, with an effective porosity of 26.4%. The amount of water entering the
excavation from precipitation is estimated to be 16,826 gpm for the Representative case, and
30,046 gpm for the Upper Bound case. The ground water stored in the excavation is estimated
to be 74,147,852 gallons (43,972,347 gallons in the Surficial aquifer and 30,175,505 gallons in
the Upper Chesapeake unit). Assuming a three month period for pumping, the equivalent
pumping rate to remove the stored water would be 572 gpm. Ground water flow into the
excavation is calculated to be 35 gpm (20 gpm from the Surficial aquifer and 15 gpm from the
Upper Chesapeake unit) for the Representative case. The Upper Bound ground water flow into
the excavation is calculated to be 250 gpm (140 gpm from the Surficial aquifer and 110 gpm
from the Upper Chesapeake unit).

The UHS Makeup Water Structure/Electrical Building excavation is approximately 100 ft wide by
300 ft long by 37 ft deep. The grade in the area is approximately 10 ft msl. In this location, the
Surficial aquifer is absent, and the Upper Chesapeake unit is estimated to have a saturated
thickness of 30 ft and an effective porosity of 26.4%. Precipitation into the excavation is



estimated to be 433 gpm for the Representative case and 773 gpm for the Upper Bound case.
Ground water stored in the excavation is estimated to be 1,777,372 gallons. Assuming a three
month period for pumping, the equivalent pumping rate to remove the stored water would be 14
gpm. The ground water flow into the excavation is calculated to be 20 gpm for the
Representative case and 110 gpm for the Upper Bound case.

INSERT 20 (FSAR Section 2.4.12.5)

Groundwater sampling and testing at the CCNPP Unit 3 site has been performed in eight
separate sampling events. Samples were field tested for pH, and laboratory samples were
tested for sulfate and chloride concentrations. Data from these sampling events were analyzed
to determine the expected water quality of the groundwater in the excavations. For samples
obtained from the Surficial aquifer, the mean pH was found to be 5.2, with a seasonal low mean
of 4.9. Test results from the Surficial aquifer gave a pH range of 4.5 to 6.9. Mean sulfate and
chloride concentrations in the Surficial aquifer were 14.9 and 13.2 mg/I, respectively. Seasonal
high Surficial aquifer mean sulfate and chloride concentrations were 21.8 and 18.9 mg/I,
respectively. In the Upper Chesapeake unit, the mean pH was found to be 7.4, with a seasonal
low mean of 7.1. Test results from the Upper Chesapeake unit gave a pH range of 6.4 to 8.0.
Mean sulfate and chloride concentrations in the Upper Chesapeake were 51.4 and 45.0 mg/I,
respectively. In the Upper Chesapeake unit, seasonal high mean sulfate and chloride
concentrations were 65.1 and 50.7 mg/I, respectively.
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Well ID (ft) (ft) (ft) (ft) (ft) (ft) (ft) (in) (ft) (ft) (ft) (ft) (ft) (ft) Unit
OW-301 217048.02 960814.47 94.51 94.78 96.27 80.0 77.0 2/0.010 65.0 75.0 29.5 19.5 61.0 80.0 Upper Chesapeake

L-> Unit
OW-313A 217367.31 960705.30 51.03 51.31 53.20 57.5 52.5 2/0.010 40.0 50.0 11.0 1.0 35.0 57.5 Upper Chesapeake

Unit
OW-313B 217372.35 960713.67 50.73 51.16 53.54 110.0 107.5 2/0.010 95.0 105.0 -44.3 -54.3 91.0 110.0 Lower Chesapeake Unit
OW-319A 216962.56 961116.12 103.13 103.31 104.91 35.0 32.0 2/0.010 20.0 30.0 83.1 73.1 15.0 35.0 SurficialAquifer
OW-319B 216957.32 961125.02 103.53 103.85 105.35 85.0 82.0 2/0.010 70.0 80.0 33.5 23.5 65.0 85.0 Upper Chesapeake

Unit
OW-323 217034.46 960057.07 106.96 107.55 109.69 43.5 42.0 2/0.010 30.0 40.0 77.0 67.0 26.0 43.5 Surficial Aquifer
OW-328 216828.86 960493.21 76.29 76.55 77.85 72.0 72.0 2 / 0.010 60.0 70.0 16.3 6.3 56.5 72.0 Upper Chesapeake

Unit
OW-336 216643.18 960746.61 97.11 97.50 99.07 74.0 72.0 2/0.010 60.0 70.0 37.1 27.1 53.0 74.0 Upper Chesapeake

Unit
OW-401 216348.86 961530.99 71.38 71.91 73.49 77.5 75.3 2/0.010 63.0 73.0 8.4 -1.6 57.0 77.5 Upper Chesapeake

Unit
OW-413A 216703.14 961418.81 123.15 123.51 125.04 50.0 47.0 2/0.010 35.0 45.0 88.2 78.2 30.0 50.0 Surficial Aquifer
OW-413B 216694.88 961413.25 122.90 123.25 124.85 125.0 122.0 2/0.010 110.0 120.0 12.9 2.9 105.0 125.0 Upper Chesapeake

Unit
OW-418A 216340.41 961966.46 43.66 44.31 45.83 40.0 37.0 2/0.010 25.0 35.0 18.7 8.7 21.0 40.0 Upper Chesapeake

Unit
OW-418B 216340.25 961976.71 43.67 44.13 45.77 92.0 87.0 2/0.010 75.0 85.0 -31.3 -41.3 72.0 92.0 Lower Chesapeake Unit
OW-423 216339.99 960882.24 111.12 111.67 113.16 43.0 40.3 2/0.010 28.0 38.0 83.1 73.1 23.0 43.0 Surficial Aquifer
OW-428 216105.21 961212.38 113.92 114.32 115.92 50.0 47.0 2/0.010 35.0 45.0 78.9 68.9 30.0 50.0 Surficial Aquifer
OW-436 215922.47 961446.87 108.13 108.53 110.39 50.0 41.0 2/0.010 29.0 39.0 79.1 69.1 24.0 50.0 Surficial Aquifer

OW-703A 218171.23 960967.72 44.02 44.44 45.65 49.0 47.0 2/0.010 35.0 45.0 9.0 -1.0 32.5 49.0 Upper Chesapeake

Unit
OW-703B 218171.67 960958.91 45.57 45.97 47.53 80.0 80.0 2/0.010 68.0 78.0 -22.4 -32.4 65.0 80.0 Lower Chesapeake Unit
OW-705 217566.62 960917.18 47.71 47.77 50.22 52.0 52.0 2/0.010 40.0 50.0 7.7 -2.3 35.0 52.0 Upper Chesapeake

Unit
OW-708A 217586.23 961803.52 37.44 37.82 39.61 34.0 34.0 2/0.010 22.0 32.0 15.4 5.4 19.0 34.0 Upper Chesapeake

Unit
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OW-769 216589.75 962559.47 54.23 54.39 56.43 42.0 42.0 2/0.010 31.8 41.8 22.4 12.4 18.0 42.0 UpperChesapeake

Unit
OW-770 215466.60 962826.95 121.59 121.79 123.08 42.0 42.0 2/0.010 30.0 40.0 91.6 81.6 28.0 42.0 Surficial Aquifer

Notes:
1 )Maryland State Plane (NAD 1927). The Maryland State Plane 1927 coordinate system is based on North American Datum of 1927 (NAD27). NAD27 is a surface (or plane)

to which horizontal positions in the U.S., Canada and Mexico is surveyed and referenced.
2)Elevation is top of PVC Well Casing. Reference Point for Ground Water Level Monitoring
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Table 2.4-34 Insert 1:

W-3042171758.10: 960920.80 68.78 69.28 71.01 72.8 72.0 210.010 60.0 70.0 8.78 -1.22 57.5 72.8 Upper Chesapeake
_4_1_ __ _-Unit

OW-308 216928.00 960750.00 111.45 111.95 113.62 103.0 102.0 2/0.010 90.0 100.0 21.45 11.45 103.0 Upper Chesapeake
Uni

Table 2.4-34 Insert 2:

OW-774A 219187.30 961030.50 9.7 10.20 12.20 23.0 22.0 2/0.010 10.0 20.0 -0.3 -10.3 8.0 23.0 Upper Chesapeake- Uni__t

OW-774B 219176.70 961020.20 10.1 10.50 12.55 52.8 52.0 2/0.010 40.0 50.0 -29.9 -39.9 37.5 52.8 LowerChesapeakun

OW-778 219100.60 960728.60 113.3 113.70 115.45 52.0 52.0 2/0.010 40.0 50.0 73.3 63.3 38.0 52.0 Surficial Aquifer

OW-779 218958.70 960587.30 100.9 101.30 102.94 52.5 52.0 2/0.010 40.0 50.0 60.9 50.9 37.9 52.5 Chesapeake Unit

... 24. 3960764.40 10.3 0.8. 1.87.0 Lower Chesa53eakeOW-781 1 219421.30 9674.0 103 1.80 12.87 L3._..0 L2. 0 2/0.010 40.0 5__0 -2.__ -3. 37. Unit
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Depth to Water Water Level Elevation
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2 ~-
ED .0 2 2 * ~
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-C A z a

r...

EDC
zu i 3
9

(It) I (ft) (ft) (ft) (f*.. (ft) (ft) (ft) (It) (ft) (ft) I (ft) (ft) (Ift) (ft) (ft) (fie, (ft) (ft) (ft) (ft) ft) (ft)
-. - U U
OW-301

OW-313A

OW-313B

OW-319A
OW-319B

OW-323

OW-328

OW-336

OW-401

OW-413A

OW-413B

OW-418A

OW-418B

OW-423

OW-428

OW-436

OW-703A

OW-703B

OW-705

OW-708A

OW-711

OW-714

OW-718

OW-725

OW-729

51.03

50.73

1103.13

1103.53

1106.96
76.29
97.11

71.38

123.15

122190

43.66

43.67

111.12

113.92

108.13

44.02

45.57

47.71

37.44

52.92

116.02

118.53

58.04

118.88

96.27

53.20

53.54

104.91

105.35

109.69

77.85

99.07

73.49

125.04

124.85

45.83

45.77

113.16

115.92

110.39

45.65

47.53

50.22

39.61

55.31

117.98

120.41

59.94

105.89

99.81

97.00

58.85 59.45 59.37 .34 58.00 58.04 57.33 57.00 56.78 37.42 36.82 36.90 37.93 38.27 .23 38.94 39.27 39.49 39.81 38.95 37.60

33 33. ;M233.43926349 3.1 389 76

19.80 20.40 20.08 19. 18.80 18.90 17.93 18.25 17.12 33.40 32.80 33.12 33.63 34.30 35.27 34.95 36.08 36.43 34.97 33.64
23.05 23.65 23.47 23.17 22.52 21.89 21.80 21.441 30.49 29.89 30.07 30. 30.78 31.02 31.65 31.74 32.10 32.57 32.07 30.94
26.48 26.58 26.25 26.08 26.28 .22 26.25 26.44 26.251 78.43 78.33 78.66 .83 78.63 78.69 78.66 78.47 78.66 78.73 78.65 78.34

67.49 67.97 67.95 67.53 66.57 66. 65.74 65.52 65.27 37.86 37.38 3 37.82 38.78 38.86 39.61 39.83 40.08 40.51 39.63 38.13
27.80 28.22 28.37 28.13 27.96 27.26 8 26.45 26.52 81.89 81.47 1.32 81.56 81.73 82.43 82.81 83.24 83.17 83.81 83.69 82.92

40.77 41.40 41.35 40.68 40.33 40.13 39.63 9.42 39.32 t37.08 . 5 36.5037.17 37.52 37.72 38.22 38.43 38.53 39.13 38.52 37.33
60.99 61.36 61.52 60.45 60.42 60.19 59. - 37.55 38.62 38.65 38.88 39.42 39.87 39.82 40.31 39.79 38.50

34.13 34.95 34.73 33.72 32.95 33.37 32 See Replacement 38.76 39.77 40.54 40.12 41.16 41.04 41.73 42.11 40.83 39.35
45.87 45.85 45.87 45.87 45.87 45.86 45. for Table 2.4-35 79.17 79.17 79.17 79.18 79.21 7927 79.28 79.29 79.36 79.32
86.60 87.30 87.13 86.46 85.14 85.56 84. 37.72 38.39 39.71 39.29 40.45 40.10 41.28 41.60 40.01 38.43

8.22 9.44 8.60 7.97 6.45 7. 60 6.40 . 5.68 37.61 .39 37.23 37.86 39.38 38.23 39.43 38.92 40.15 40.26 38.51 37.18
12.52 13.36 12.90 12.47 11.67 12.8-5 1 11.27 10.741 33.25 32. 32.87 33.30 34.10 32.92 34.74 3450 35.03 35.35 34,44 33.22

29.77 30.04 30.03 29.93 29.78 293 9.02 28.76 28.38 83.39 83.12 83.23 83.38 83.62 84.14 84.40 84.78 85.54 85.74 85.29
37.82 37.92 37.98 38.07 38.01 i. 37.6937.2537.17 78.1078.0077.94 .8577.91 78.0378.23 78.67 78.75 79.45 79.72 79.29

31.68 32.06 31.85 31.55 31 31.40 30.60 31.05 30.281 78.71 78.33 78.54 78. 79.31 78.99 79.79 79.34 80.11 80.20 79.67 79.17
27.33 27.84 28.05 27.93 ;.60 27.12 25.16 25.60 22.15118.32 17.81 17.60 1772 5 18.53 20.49 20.05 23.50 23.70 19.97 21.57

29.34 29.85 O2995 29.40 29.10 27.45 27.72 24.741 18.19 17.68 17.58 17.80 181 8.43 20.08 19.81 22.79 23.06 19.85 21.06
20.28 21.10 20.6 20.10 19.02 19.40 17.82 18.60 16.57 129.94 29.12 29.55 30.12 31.20 32.40 31.62 33.65 33.87 31.50 30.00

13.39 15.01 .85 12.78 10.46 12.58 8.96 12.20 6.71 126.22 24.60 25.76 26.83 29.15 27.03 65 27.41 32.90 32.84 27.91 25.11

19.26 20. 19.50 18.43 16.14 18.33 15.94 17.70 14.33 36.05 34.67 35.81 36.88 39.17 36.98 39. 37.61 40.98 40.95 37.13 35.46
45.93 .28 46.33 46.36 46.19 45.87 45.60 45.42 45.21 72.05 71.70 71.65 71.62 71.79 72.11 72.38 6 72.77 73.20 73.05 74.73

40.56 40.80 41.07 41.29 41.37 41.18 40.40 40.22 j79.94 79.85 79.61 79.34 79.12 79.04 79.23 80.01 0.19 81.13 81.69 81.48

2.80 33.87 33.92 33.56 32.54 32.30 30.77 30.77 29.771 27.14 26.07 26.02 26.38 27.40 27.64 29.17 29.17 3 . 30.99 29.47 25.80

44.08 41.99 41.96 41.96 41.92 41.99 41.98 41.98 41.98 77.03 79.12 79.15 79.15 79.19 79.12 79.13 79.13 79.13 9.18 79.11 79.11
54.18 55.17 55.14 54.57 53.31 53.24 52.36 52.13 52.16 39.26 38.27 38.30 38.87 40.13 40.20 41.08 41.31 41.28 4 41.07 39.70

37.22 37.77 37.52 37.35 37.22 36.99 36.61 36.03 35.80 68.67 68.12 68.37 68.54 68.67 68.90 69.28 69.86 70.09 71.11 .32 71.75

32.97 33.52 33.15 32.96 32.47 32.52 32.06 31.97 31.73 66.84 66.29 66.66 66.85 67.34 67.29 67.75 67.84 68.08 68.48 68. 67.34
24.76 25.18 25.35 25.36 25.23 24.08 23.34 22.77 22.68 172.24 71.82 71.65 71.64 71.77 72.92 73.66 74.23 74.32 75.43 74.76 09

0
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0W-735 191.20
OW74 1
OW-74A97.50
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Table 2.4-35--4CCNPP Unit 3 Observation Wells Water Level Elevations)
(Page 2 ef 2) '000

C) ( Depth to Water Water Level Elevation

C '

E I C EM

z aa A JE z a : 2

OW-752B 95.79 97.41 59.55 60.25 60. 59.75 5938 59.16 58.77 58.60 58.58 37.86 37.16 37.36 37.66 38.03 5 38.64 38.81 38.83 39.40 38.91 38.09

OW-754 1 67.00 1 68.85 31.32 32.05 31.80 30.73 30.93 30.24 30.12 29.671 37.53 36.80 37.05 37.80 3 37.92 38.61 38.73 39.18 39.53 38.52 37.52

OW-756 1106.561 108.77 29.98 30.17 30.42 30.55 .59 30.46 M 29.42 29.18 78.79 78.60 78.35 78.2 8.18 78.31 78.73 79.35 79.59 81.15 81.72 81.00
OW-759A 97.78 99.69 26.88 27.53 28.00 28.12 28 2741 2677 25.50 24.41 72.81 72.16 71.69 7 71.37 72.28 72.92 74.19 75.28 76.04 75.96 78.61

28 27.41 2677 258 72 1 .6 7 7 f7 722. 9 341

OW-759B 98.35 100.14 63.09 63.80 63.56 63.31 63.11 7 62.54 62.32 62.30 37.05 36.34 36. 36.83 37.03 37.27 37.60 37.82 37.84 38.29 37.97 38.57
OW-765A 97.37 99.60 21.72 22.02 21.87 21.70 21.20 20.1 8.95 19.25 18.38 77.88 77.58 .73 77.90 78.40 79.50 80.65 80.35 81.22 81.73 81.32 79.48
OW-765B 96.82 98.47 60.22 60.72 60.55 60.40 59.92 59.77 59 . 59.5 59.37 38.25 3 37.92 38.07 38.55 38.70 38.74 39.02 39.10 39.51 39.23 38.55

OW-766 108.891 110.72 28.88 29.36 29.42 29.20 29.20 28.76 28.11 27.301 81. 81.36 81.30 81.52 81.52 81.96 82.61 83.12 83.42 83.95 83.87 83.20
4848 49.84 24.05 2488 2404 2367 2312 265 25.80 26.17 26.72 26.19 26.74 26.58 27.31 27.22 26.29 25.69Iow-768A 484 98 2 .0 2 .8 2 .0 3 .7 231 36 See Replacement

OW-769 54.23 56.43 2650 27.96 27.37 26.74 24.13 25.74 29.06 29.69 32.30 30.69 32.95 32.00 35.88 35.76 31.75 30.03

OW-7 112• 91 M I y 42.io 4 42.8 42.09 4m. 4 for Table 2.4-35 s0.99 sw o s8.99 80.97 80. mm " 80.98 8m a"
Notes:

1)Highlighted wells: Questionable water level readings due to proximity of h water to botto creen and/or minimal water level fluctuations with time
23Reading from water level round was 41.90. Review suggested ques ?able reading. Retaken 5 days lat d reading was 30.04 ft

-1

-7

I

I

0
0

:l3
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2006 toWater Water Level Elevationbe

o a

20 0 0

IL 04a

OW-301 94.51 196.27. 58.85 59.45 59.37 58.34 58.00 58.04 57.33 57.00._ ---56.78 56.46 37.42 _36.82 .- . -.-- •-•36.90 37.93 38.27 38.23 38.94 39.27 39.49 39.81
OW-313A 51.03 /53.20 1i9.80 204 200 195 18.80 18.90 17.93 18.25 17.12 16.77 33.40 32.80 33.12 33.63 34.40 34.30 35.27 34.95 36.08 36.43
0w-313 50.73-- 5•3.54 23.05 236 2347231 22.76 22.52 21.89 21.80 21.44 20.97 30.49 29.89 30.07 30.37 30.78 31.02 31.65 31.i74; 32.10 32.57
0W-319A 103.13 /104.91 26.48 265 26.25 26.08 26.28 26.22 26.25 26.44 26.25 26.18678.43 78.33 78.66 78.83 78.63 78.69 78.66 78.47-- 78.66 78.73•
OW-3198 103.33 105.35, 67.49 67.97 67.95 67.53 66.57 66.49 65.74 65.52 65.27964.84 37.86 37.38 37.40 37.82 38.78 38.86 39.61 39.83 40.08"40.51'

-0W-323 106.96- 109.69 27.80 28.22 28.3:7 281 27.96 27.26 26.88 26.45 26.52 25.88 81.89 81.47 81.32 81.56 81.73 82.43 82.81 83.24 83.17 83.81

0W-328 76.29 [77.85 40.77 41.40 41.35 40.68 40.33 40.13 39.63 39.42 39.32 38.72 37.08 36.45 36.50 37.17 37.52 37.72 38.22 38.43 38.53 39.13
OW-336 97.11 99.07 60.99 61.36561.52 604 60.42 60.19 59.65 59.20 59.25 58.76 38.08637.71 37.55 38.62 38.65 38.88639.42 39.87 39.82 40.31

OW41 7.8 73.49 134.13 34.95 34.73 33.72 32.95 33.37 32.33 32.45 31.76 31.38 39.36 38.54 38.76 39.77 40.54 40.12 41.16 41.04 41.73 42.11

OW-43A~v-° 123.153 125.04 145.87 45.85 45.87 45.87 45.87 45.86 45.83 45.77 45.76 45.75 .79.17 79.19 79.17 79.17 79.17 79.18 79.21 79.27 79.28 ,79.29

OW-'413B--- 122.90 12.8 86.6 873 8713864 85.14 85.56 84.40 84.75 83.57 83.25 38.25 37.55 37.72 38.39 39.71 39.29 40.45 40.10 41.28 41.60
OW-418A 43.66 45.83 8.22 94 8.6 7.9 6.45 7.60 6.40 6.91_ 5.68 5.57 37.61 36.39 37.23 37.86 39.38 38.23 39.43 38.92 40.15 40.26
OW-418B 43.67 45.77 I12.52 13.36 12.90 12.47 11.67 12.85 11.03 11.27 10.74 10.42 -33.25 32.41 32.87 33.30 34.10 32.92 34.74 34.50 35.03 35.35

OW.-428 113.92 115,92 37.82 37.92 37.98_ 38.07 38.01 37.89_ 37.69 37.25 37.17 36.47" 78.10 78.00 77.94 77.85 77.91 78.03 78.23 78.67 78.75 79.45

OW-436 108.13 110.39 |31.68 32.06 31.85 31.55 31.08 31.40 30.60 31.05 30.28 30.19 "78.71 78.33 78.54 78.84 79.31 78.99 79.79 79.34 80.11 80.20

O-0A 4.2 45.65 127.33 27.84 28.05 27.93 27.60 27.12 25.16 25.60 22.'15 21.95 18.32 17.81 17.60 17.72 18.05 18.53 20.49 20.05 23.50 23.70
OW-703BOW73 45.57 440 47.53 29.34 29.85 29.95 29.73 29.40 29.10 27.45 27.72 24.74 24.47 18.19 17.68 17.58 17.80 18.13 18.43 20.08 19.81 22.79 23.06

OW-705 47.71 50.22120.28 21.10 20.67 20.10 19.02 19.40 17.82 18.60 16.57 16.35 29.94 29.12 29.55 30.12 31.20 30.82 32.40 31.62 33.65 33.87

OW-708A 37.44 39.61113.39 15.01 13.85 12.78 10.46 12.58 8.96 12.20 6.71 6.77 26.22 24.60 25.76 26.83 29.15 27.03 30.65 27.41 32.90 32.84

OW-711 52.92 55.31 119.26 20.64 19.50 18.43 16.14 18.33 15.94 17.70 14.33 14.3_636.05 34.67 35.81 36.88 39.17 36.98 39.37 37.61 40.98 40.95

0w-714 116.02 1117.98 145.93 46.28 46.33 46.36 46.19 45.87 45.60 45.42 45.21 44.78 72.05 71.70 71.65 71.62 71.79 72.11 72.38 72.56 72.77 73.20
OW-718 118.53 10.41 40.47 40.56 40.80 41.07 41.29 41.37 41.18 40.40 40.22 39.28 79.94 79.85 79.61 79.34 79.12 79.04 79.23 80.01 80.19 81.13
OW-725 58.04-59.94' 32.80) 33.8:7 33.92 33.56 32.54 32.30 30.77 30.77 29.77 28.95 27.14 26.07 26.02 26.38 27.40 27.64 29.17 "29.17 30.17 "30.99

OW-729 11.8 121.11 |44.08 41.99 41.96 41.96 41.92 41.99 41.98 41.98 41.98 41.93_ 77.03 79.12 79.15 79.15 79.19 79.12 79.13 79.13 79.13 79.18

S Replacement for Table 2.4-35
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Depth to Water Water Level Elevation
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OW-735 91.20 93.44 54.18 55.17 55.14 54.57 53.31 53.24 52.36 52.13 52.16 51.40 39.26 3827 38.30 38.87 40.13 40.20 41.08 41.31 41.28 42.04
OW-743 103.65 105.89 37.22 37.77 37.52 37.35 37.22 36.99 36.61 36.03 35.80 34.78 68.67 68.12 68.37 68.54 68.67 68.90 69.28 69.86 70.09 71.11
OW-744 97.50 99.81 32.97 33.52 33.15 32.96 32.47 32.52 32.06 31.97 31.73 31.33 66.84 66.29 66.66 66.85 67.34 67.29 67.75 67.84 68.08 68.48

OW-752A 95.30 97.00 24.76 25.18 25.35 25.36 25.23 24.08 23.34 22.77 22.68 21.57 72.24 71.82 71.65 71.64 71.77 72.92 73.66 74.23 74.32 75.43
OW-752B 95.79 97.41 59.55 60.25 60.05 59.75 59.38 59.16 58.77 58.60 58.58 58.01 37.86 37.16 37.36 37.66 38.03 38.25 38.64 38.81 38.83 39.40
OW-754 67.00 68.85 31.32 32.05 31.80 31.05 30.73 30.93 30.24 30.12 29.67 29.32 37.53 36.80 37.05 37.80 38.12 37.92 38.61 38.73 39.18 39.53
OW-756 106.56 108.77 29.98 30.17 30.42 30.55 30.59 30.46 300 29.42 29.18 27.62 78.79 78.60 78.35 78.22 78.18 78.31 78.73 79.35 79.59 81.15

OW-759A 97.78 99.69 26.88 27.53 28.00 28.12 28.32 27.41 26.77 25.50 24.41 23.65 72.81 72.16 71.69 71.57 71.37 72.28 72.92 74.19 75.28 76.04
OW-759B 98.35 100.14 63.09 63.80 63.56 63.31 63.11 62.87 62.54 62.32 62.30 61.85 37.05 36.34 36.58 36.83 37.03 37.27 37.60 37.82 37.84 38.29
OW-765A 97.37 99.60 21.72 22.02 21.87 21.70 21.20 20.10 18.95 19.25 18.38 17.87 77.88 77.58 77.73 77.90 78.40 79.50 80.65 80.35 81.22 81.73
OW-765B 96.82 98.47 60.22 60.72 60.55 60.40 59.92 59.77 59.73 59.45 59.37 58.96 38.25 37.75 37.92 38.07 38.55 38.70 38.74 39.02 39.10 39.51
OW-766 108.89 110.72 28.88 29.36 29.42 29.20 29.20 28.76 28.11 27.60 27.30 26.77 81.84 81.36 81.30 81.52 81.52 81.96 82.61 83.12 83.42 83.95

OW-768A 48.48 49.84 24.05 24.88 24.04 23.67 23.12 23.65 23.10 23.26 22.53 22.62 25.79 24.9 25.80 26.17 26.72 26.19 26.74 26.58 27.31 27.22
OW-769 54.23 56.43 26.50 27.96 27.37 26.74 24.13 25.74 23.48 24.43 20.55 20.67 29.93 28.47 29.06 29.69 32.30 30.69 32.95 32.00 35.88 35.76
OW-770 121.59 123.08 da 42.10 42.09 42.08 42.09 42.11 42.10 42.10 42.10 42.10 dry 80.98 80.99 81.00 80.99 80.97 80.98 80.98 80.98 80.98

2008 COLA Supplemental Investigation Observamtion Wells
OW-304 68.78 71.01
OW-308 111.45 113.62

OW-774A 9.7 12.20
OW-774B 10.1 12ý55
OW-778 113.3 115.45

OW-779 100.9 102.94

OW-781 10.3 12.87

Replacement for Table 2.4-35
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Depth to Water Water Level Elevation
0 0

u C:
0 0 0 0

CCI

E= E E E E E

Lit) ft fft IM (ft) Mft t ( ft) (ft) (4ft) () LI M IM Mt IM M IM LIM (ft) ift) M

2006 COLA Observation Wells
OW-301 94.51 96.27 57.32 58.67 59.92 60.75 59.62 59..58 60.80 38.95 37.60 36.35 35.52 36.65 36.69 35.70 35.47

OW-313A 51.03 53.20 18.23 19.56 21.05 21.52 20.32 23.80 21.51 21.71 34.97 33.64 32.15 31.68 32.88 29.40 31.69 31.49
OW-313B 50.73 53,54 21.A7 22.60 24.23 24.85 23.98 23.74 24.78 25.08 32.07 30.94 29.13 28.69 29,56 29.80 28.76 28.46

OW-319A 103.13 104.91 26.26 26,57 26.95 27.25 26.20 26.28 26.68 26M0 78.65 78.34 77.96 77.66 78.71 78&63 78.23 78.83

OW-319B 103.53 105.35 .65.72 67.22 68.45 69.45 68".38 68.18 69.31 69.48 . ... .. .... . ...39.63 38.1__3 36.90 35.90 36.97 37.17 36.04 35.87

OW-323 106.96 109.69 26.00 26.77 28.48 29.77 29.47 28.22 29.01 29.30 83.69 82.92 81.21 79.92 80.22 81.47 80.68 80.39. . .

OW-38 7.29 77.5 3.33 0.5 4190 2.5 41.8 4.6042.7 4.6738,52 37.33 35ý95 35.32 36.17 36.25 35.28 35.18
OW-336 97.11 99.07 59.28 60.57 61.80 62.63 61.86 61.67 62.73 62.78 39.79 ;38.50 37.27 36.44 37.21 37..40 36.34 36.29

OW-401 71.38 73.49 32.66 34.14 35.80 36.59.. " -' 35.04 35.07 36.3636.62• 40.83 39.35 37.69 36.90 38.45 38.42 37.13 36.87
OW-413A 123.15 125.04 45.68 45.72 45.82 45.93 45.97 45.87 45.90 45.92 79.36 79.32 79.22 79.11 79.07 79.17 79.14 79.12

OW-'413B 122.90 124.8!5 84.84 86.42 88.05 89.02 87.37 87.36 88.65 88.87 40.01 38.43 36.80 35.83 37.48 37.49 36.20 35.98

OW-418A 43.66 45.83 7.32 8.65 10.67 10.62 8.38 8.95 10.70 11.17 38.51 37.18 35.16 35ý21 37.45 36.88 35.13 34.66
OW-4186 4:3.6"7 45.77 `11.33 12.55 14.50 14.96 13.02 13.13 14.67 15.16 34.44 33.22 31.27 30.81 32.75 32.64 31.10 30.61.

OW-423 111.12 113.16 27.42 27.87 29.53 31.70 32.02 31.01 31.56 31.87 85.74 85.29 83.63 81.46 81.14 82.15 81.60 81.29

OW-.428 113.92 115.92 36120 36.63 37.56 38.47 38.82 38.40 38.46 38.57 79.72 79.29 78.36 77.45 77J10 77.52 77.46 77.35

OW-436 108.13 110.39 30.72 31.22 32.32 33.26 33.12 32.10 32.82 33.06 79.67 79.17 78.07 77.13 77.27 78.29 77.57 77.33

OW-703A 44.02 45ý65 25.68 24.08 28.42 28.83 28.17 28.14 29.15 29.54 19.97 21.57 17.23 16.82 17T48 17.51 16.50 16.11
OW-70)3B 45.57 47.53 27.68 26.47 30.38 30.72 30.02 30.80 31.02 "31.42 .. . 19.85 21.06 17J15 16.81 17.51 16.73 16.51 16.11

OW-705 47.71 50.22 18.72 20.22 21.80 22.18 20.75 20.90 22.21 22.50 31.50 30.00 28.42 28,04 29.47 29.32 28.01 27.72

OW-708A 37.44 39.61 11.70 14.50 16.26 17.36 11.46 13.18 15.67 16.28 27.91 25.11 23.35 22.25 26.15 26.43 23.94 23.33

OW-711 52.92 55.31 18.18 19.85 21.88 19.50 19.42 20.03 14.67 22.37 37.13 35.46 33.43 35.81 35.89 35.28 40.64 32.94

OW-714 116.02 117T98 44.93 43.25 46.05 47.57 47.32 46.48 48.11 48.53 73.05 74.7_.3 71.93 70.41 70.66 71.50 69.87 69.45
OW-718 118.53, 120.41 38.72 38.93 39.85 41.50 41.70 143.90 41.78 41'.82' 81.69 81.48" 80.56 78.91"- 78.71 76.51 78.63 78.59

OW-725 58.04 59.94 30.47 34.14 34.82 35.72 33.83 34.32 35.87 36.27 29.47 25.80 25.12 24.22 26.11 25.62 24.07 23.67
OW-729 118.,88 121.11i 42.00 42.00 42.00 41.96 41.98 41.98 42.00 ,42.00 .. . .1 761 79.11i 79.11 79.15 79.13 79Ai3 79.11 79.11 ..

Replacement for Table 2.4-35
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c_._ _ Deoth to Water Water Level Elevation
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OW-735 91.20 93.44 52.37 53.74 55.98 56.72 55.09 55.32 56.80 57.01 41.07 39.70 37.46 36.72 38.35 38.12 36.64 36.43
OW-743 103.65 105.89 34.57 34.14 37.17 38.35 38.26 38.65 39.82 39.97 71.32 71.75 68.72 67.54 67.63 67.24 66.07 65.92

OW-744 97.50 99.81 31.73 32.47 33.70 33.83 33.34 33.47 34.07 34.22 68.08 67.34 66.11 6598 66.47 66.34 65.74 65.59

OW-752A 95.30 97.00 22.24 23.91 25.78 27.22 26.73 24.73 25.71 26.11 74.76 73.09 71.22 69.78 70.27 72.27 71.29 70.89

OW-752B 95.79 97.41 58.50 59.32 60.68 61.05 60.43 60.47 61.46 61.57 38.91 38.09 36.73 36.36 36.98 36.94 35.95 35.84

OW-754 67.00 68.85 30.33 31.33 32.50 32.98 31.86 332100 M 3312 38.52 37.52 36.35 35.87 36.99 36.85 35.98 35.73

OW-756 106.56 108.77 27.05 27.77 29.75 31.44 31.75 31.34 31.60 31.77 81.72 81.00 79.02 77.33 77.02 77.43 77.17 77.00
OW-759A 97.78 99.69 23.73 21.08 28.27 30.58 29.86 30.92 29.52 29.84 75.96 78.61 71.42 69.11 69.83 68.77 70.17 69.85

OW-759B 98.35 100.14 62.17 61.57 64.15 64.48 64.00 64.17 65.06 65.23 37.97 38.57 35.99 35.66 36.14 35.97 35.08 34.91
OW-765A 97.37 99.60 18.28 20.12 22.12 22.57 21.73 21.55 22.25 22.42 81.32 79.48 77.48 77.03 77.87 78.05 77.35 77.18

OW-765B 96.82 98.47 59.24 59.92 61.07 61.58 61.24 61.27 61.88 62.00 39.23 38.55 37.40 36.89 37.23 37.20 36.59 36.47
OW-766 108.89 110.72 26.85 27.52 29.47 31.02 30.82 29.80 30.54 30.79 83.87 83.20 81.25 79.70 79.90 80.92 80.18 79.93

OW-768A 48.48 49.84 23.55 24.15 26.17 26.75 23.84 24.42 26.34 26.81 26.29 25.69 23.67 23.09 26.00 25.42 23.50 23.03
OW-769 54.23 56.43 24.68 26.40 26.37 30.27 27.70 28.07 29.88 33.33 31.75 30.03 30.06 26.16 28.73 28.36 26.55 23.10
OW-770 121.59 123.08 42.10 42.10 42.10 42.12 42.08 42.09 42.10 42.10 80.98 80.98 80.98 80.96 81.00 80.99 80.98 80.98

2008 COLA Supplemental Investigation Observation Wells

OW-304 68.78 71.01 37.28 37.43 37.33 36.78 33.73 33.58 33.68 34.23

OW-308 111.45 113.62 78.33 78,41 78.29 78.00 35.29 35.21 35.33 35.62

OW-774A 9.7 12.20 10.13 10.21 10.15 9.98 2.07 1.99 2.05 2.22

OW-774B 10,1 12.55 10,15 10.00 10.15 10.04 2.40 2.55 2.40 2.51

OW-778 113.3 115.45 dry d d d d d dry
OW-779 100.9 102.94 dry dry d rv drar dry dry dry
OW-781 10.3 12.87 10.36 10.58 10.44 10.45 2.51 2.29 2.43 2.42

I Replacement for Table 2.4-35
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2006 COLA Observation Wells

OW-301 94.51 96.27 59.93 58.65 59.72 60.02 36.34 37.62 36.55 36.25
OW-313A 51.03 53.20 20.60 19.02 20.33 20.87 32.60 34.18 32.87 32.33
OW-313B 50.73 53.54 24.32 23.26 23.47 24.33 29.22 30.28 30.07 29.21
OW-319A 103.13 104.91 26.28 26.38 26.44 26.53 78.63 78.53 78.47 78.38
OW-319B 10353 105.35 68.72 67.46 68.33 68.78 36.63 37.89 37.02 36.57
OW-323 106.96 109.69 29.57 29.08 27.55 28.72 80.12 80.61 82.14 80.97
OW-328 76.29 77.85 42.07 40.84 41.59 42.19 35.78 37.01 36.26 35.66
OW-336 97.11 99.07 62.24 60.97 61.80 62.28 36.83 38.10 37.27 36.79

OW-401 71.38 73.49 35.67 33.71 35.16 35.47 37.82 39.78 38.33 38.02
OW-413A 123.15 125.04 45.98 45.97 45.77 45.88 79.06 79.07 79.27 79.16
OW-413B 122.90 124.85 87.80 86.07 87.51 87,72 37.05 38.78 37.34 37.13
OW-418A 43.66 45.83 9.00 6.74 9.46 8.66 36.83 39.09 36.37 37.17
OW-418B 43.67 45.77 13.47 12.09 13.28 13.62 32.30 33.68 32.49 32.15
OW-423 111.12 113.16 32.07 31.97 29.77 30.43 81.09 81.19 83.39 82.73
OW-428 113.92 115.92 38.85 38.86 37.68 38.13 77.07 77.06 78.24 77.79
OW-436 108.13 110.39 33.31 33.27 31.66 32.10 77.08 77.12 78.73 78.29

OW-703A 44.02 45.65 28.52 27.68 27.48 28.80 17.13 17.97 18.17 16.85
OW-703B 45.57 47.53 30.30 29.36 29.5Z1 30.56 17.23 18.17 18.02 16.97
OW-705 47.71 50.22 21.02 18.95 20.81 21.42 29.20 31.27 29.41 28.80

OW-708A 37.44 39.61 12.81 9.28 13.64 12.57 26.80 30.33 25.97 27.04
OW-711 52.92 55.31 19.62 16.27 20.45 18.32 35.69 39.04 34.86 36.99
OW-714 116.02 117.98 48.19 47.73 46.04 47.17 69.79 70.25 71.94 70.81
OW-718 118.53 120.41 42.12 42.03 42.08 42.08 78.29 78.38 78.33 78.33
OW-725 58.04 59.94 34.80 32.66 33.97 35.23 25.14 27,28 25.97 24.71
OW-729 118.88 121.11 42.00 42.00 42.00 42.00 79.11 79.11 79.11 79.11

Replacement for Table 2.4-35
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c Depith to Water Water Level Elevation
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OW-752A 95.30 97.00 26.43 26.04 23.72 25.66 70.57 70.96 73.28 71.34
OW-752B 95.79 97.41 60.78 59.89 60.39 60.75 36.63 37.52 37.02 36.66

OW-754 67.00 68.85 32.12 31.10 32,02 32.13 36.73 37.75 36.83 36.72
OW-756 106.56 108.77 31.99 32.04 30.13 30.77 76.78 76.73 78.64 78.00
OW-759A 97.78 99.69 30.23 30.18 27.28 28.76 69.46 69.51 72.41 70.93
OW-759B 98.35 100.14 64.45 63.61 63.95 64.14 35.69 36.53 36.9 36.00
OW-765A 97.37 99.60 22.27 21.05 20.97 22.17 77.33 78.55 78.63 77.43
OW-765B 96.82 98.47 61.50 60.94 60.91 61.33 36.97 37.53 37.56 37.14
OW-766 108.89 110.72 30.70 30.32 28.90 29.86 80.02 80.40 81.82 80.86

OW-768A 48.48 49.84 24.10 23.37 24.91 24.42 25.74 26.47 24.93 25.42
OW-769 54.23 56.43 28.57 24.74 28.03 28.66 27.86 31.69 28.40 27.77
OW-770 121.59 123.08 42.10 42.10 42.11 42.11 80.98 80,98 80.97 80.97

2008 COLA Supplemental Investiqation Observation Wells

OW-304
OW-308

OW-774A

OW-774B

OW-778--
OW-779

OW-781
Notes: 1)

2)
3)4L

68.78

111.45

9.7

10.1

113.3
100.9
10.3

71.01

113.62

12.20

12.55

115.45

102.94
12.87

36.30 36.64 36.40 34.58 33.87 34.18 36.07 36.66 36.85 36.07
77.62 77.77 77.71 76.41 75.57 75.43 77.18 77.64 77.73 77.18
10.34 10.45 10.01 9.37 9.53 9.14 9.70 9.82 10.01 9.70
10.52 10.48 10.17 9.78 9.76 9.48 9.92 9.91 10.06 9.92

dw~~ ~ ~ da d ~r a Ay dr U dr r
dr1d07 10.9 1dr 3 1 dry dry A dr1 dr

10.72 10.95 10.62 10.31 10,17 9.94 10.12 10.21 10.36 10.12

34.71 34.37 34.61 36.43 37.14 36.83 34.94 34.35 34.16 34.94
36.00 35.85 35.91 37.21 38.05 38.19 36.44 35.98 35.89 36.44
1.86 1.75 2.19 2.83 2.67 3.06 2.50 2.38 2.19 2.50
2.03 2.07 2.38 2.77 2.79 3.07 2.63 2.64 2.49 2.63

dy r dr dry dr AUr dry dry dr dra
dry dry dry dry dr dAU dry dry dry dry
I . ... 'll.... ..... . . .. .. . . . . . . . . . . . . . . .. . . . .. ..... . . . . . . . . . . . . . .

2.15 1.92 2.25 2.56 2.70 2.93 2.75 2.66 2.51 2.75

Replacement for Table 2.4-35
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Table 2.4-36--(CCNPP Unit 3 bservation Wells Used in Hydrogeologic Evaluation}(Pag 147
C•q•• 0 • Depth to Water Water Level Elevation lo --.2DettoW

C r

E~ E e C~-

"_(-_ (- (ft) _(ft) (ft_ _ft) (ft) _ft) (ft) (ft) (ft_ (ft) (ft) (ft) (ft)lo (ft) (ft) (ft) (ft) (ft) (ft) (ft)
Surficial Aquifer (SA)

OW-319A SA 103.13 104.91 26.48 2658 26.08 26.28 26'22 26.25 26.44 26.25 78.43 78.33 78.66 78 78.63 78.69 78.66 78.47 78.66 78.73 78.65 78.34
OW-323 SA 106.96 109.69 27.80 28.22 2837 .13 27.96 27.26 26.88 26.45 26.52 81.89 81.47 81.32 .56 81.73 82.43 82.81 83.24 83.17 83.81 83.69 82.921
OW-423 SA 111.12 113.16 29.77 30.04 30.03 29. 29.78 29.54 29.02 28.76 28.38 83.39 83.12 83.23 83.38 83.62 84.14 84.40 84.78 85.54 85.74 85.291
OW-428 SA 113.92 115.92 37.82 37.92 37.98 38.07 1 37.89 37.69 37.25 37.17 78.10 78. 77.94 77.85 77.91 78.03 78.23 78.67 78.75 79.45 79.72 79.29
OW-436 SA 108.13 110.39 31.68 32.06 31.85 31.55 31.08 .40 30.60 31.05 30.28 78.71 .33 78.54 78.84 79.31 78.99 79.79 79.34 80.11 80.20 79.67 79.171
OW-714 SA 116.02 117.98 45.93 46.28 46.33 4636 46.19 45. 45.60 45.42 45.21 17 71.70 71.65 71.62 71.79 72.11 72.38 72.56 72.77 73.20 73.05 74.731
OW-718 SA 118.53 120.41 I 40.47 40.56 40.80 41.07 4129 4137 8 40.40 40.2 9.94 79.85 79.61 79.34 79.12 79.04 79.23 80.01 80.19 81.13 81.69 81.481
0w-743 SA 103.65 105.89 37.22 37.77 37.52 37.35 37.22 3 See Replacement 68.12 68.37 68.54 68.67 68.90 69.28 69.86 70.09 71.11 71.32 71.751

OW-752A SA 95.30 97.00 24.76 25.18 25.35 25.36 25.23 2 71.82 71.65 71.64 71.77 72.92 73.66 74.23 74.32 75.43 74.76 73.091OW-756 SA 106.56 108.77 29,98 30.17 30.42 30.55 30.59 3 for Table 2.4-36 78.60 78.35 78.22 78.18 78.31 78.73 79.35 79.59 81.15 81.72 81.001

OW-759A SA 97.78 99.69 26.88 27.53 28.00 28.12 28.32 27.41 7 25.50 24.4 2.81 72.16 71.69 71.57 71.37 72.28 72.92 74.19 75.28 76.04 75.96 78.61
OW-765A SA 97.37 99.60 21.72 22.02 21.87 21.70 21.20 20 18.95 19.25 18.381 7 1 77.58 77.73 77.90 78.40 79.50 80.65 80.35 81.22 81.73 81.32 79.481
OW-766 SA 108.89 110.72 28.88 29.36 29.42 29.20 29.20 .76 28.11 27.60 27.30 81.84 36 81.30 81.52 81.52 81.96 82.61 83.12 83.42 83.95 83.87 83.201

. 5. Upper Chesapeake Unit (CU) I

OW-313A CU 51.03 53.20 19.80 20.40 20.08 .57 18.80 18.90 17.93 18.25 17.12 33.40 32.80 33.12 .63 34.40 34.30 35.27 34.95 36.08 36.43 34.97 33.641
OW-319B Cu 103.53 105.35 67.49 67.97 6 67.53 66.57 66.49 65.74 65.52 65.27 37.86 37.38 37.40 37. 38.78 38.86 39.61 39.83 40.08 40.51 39.63 38.131
OW-328 Cu 76.29 77.85 40.77 41 41.35 40.68 40.33 40.13 39.63 39.42 39.32 37.08 36.45 36.50 37.17 37.72 38.22 38.43 38.S3 39.13 38.52 37.331
OW-336 CU 97.11 99.07 60.99 , 6 61.52 60.45 60.42 60.19 59.65 59.20 59.25 38.08 37.71 37.55 38.62 38.65 .88 39.42 39.87 39.82 40.31 39.79 38.501

Surficial Aquifer (SA) I
OW-401 CU 71.38 73.49 .13 34.95 34.73 33.72 32.95 33.37 32.33 32.45 31.76 39.36 38.54 38.76 39.77 40.54 40.12 6 41.04 41.'73 42.11 40.83 39.35

OW-413B CU 122.90 12 86.60 8730 87.13 86.46 85.14 85.56 84.40 84.75 83.57 38.25 37.55 37.72 38.39 39.71 39.29 40.4 .10 41.28 41.60 40.01 38.431
1OW-418A CU 43.6%6 .83 8.22 9.44 8.60 7.97 6.45 7.60 6.40 6.91 5.68 37.61 36.39 37.23 37.86 39.38 38.23 39.3 3 . 40.15 40.26 38.51 37.18

OW-703A CU 44 45.65 27.33 27.84 28.05 27.93 27.60 27.12 25.16 25.60 22.15 1832 17.81 17.60 17.72 18.05 18.53 20.49 20.05 0 23.70 19.97 21.571
OW-705 CU .71 50.22 20.28 21.10 20.67 20.10 19.02 19.40 17.82 18.60 16.57 29.94 29.12 29.55 30.12 31.20 30.82 32.40 31.62 33.6 3.87 31.50 30.001

OW-708A 37.44 39.61 1339 15.01 13.85 12.78 10.46 12.58 8.96 12.20 6.71 126.22 24.60 25.76 26.83 29.15 27.03 30.65 27.41 32.90 3 . 27.91 25.111
OW-711 CU 52.92 55.31 19.26 20.64 19.50 18.43 16.14 18.33 15.94 17.70 14.33 136.05 34.67 35.81 36.88 39.17 36.98 3937 37.61 40.98 40.95 13 35.461
ow CU 58.04 59.94 32.80 33.87 33.92 33.56 32.54 32.30 30.77 30.77 29.77 27.14 26.07 26.02 26.38 27.40 27.64 29.17 29.17 30.17 30.99 29. 25.801
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Table 2.4-36-{CCNPP Unit 3 Observation Wells Used in Hydrogeologic Evaluation)
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Depth to water Water Level Elevation

NN 9 , N ,

,.. 2 '2 *. o I o "8_ _ EU 14

" it) (it) () (fit (it) (ft) ( (. (it) (itf (it) (it) (it) At ft
"m 52..

OW-735 CU 91.20 93.44 54.18 53. 55.14 54.57 53.31 53.24 52.36 52.13 52.16 39.26 38.27 38.30 38.87 40.20 41.08 41.31 41.28 42.04 41.07 39.70
OW-752B CU 95.79 97.41 59.55 60.25 015 59.75 59.38 59.16 58.77 58.60 58.58 37.86 37.16 37.36 37. 8.03 38.25 38.64 38.81 38.83 39.40 38.91 38.091
OW-754 CU 67.00 68.85 31.32 32.05 31.8 31.05 30.73 30.93 30.24 30.12 29.67 37.53 36.80 37.05 . 0 38.12 37.92 38.61 38.73 39.18 39.53 38.52 37.521

OW-759B CU 98.35 100.14 63.09 63.80 63.56 63.11 62.87 62.54 62.32 6230 37.05 36.34 36. 36.83 37.03 37.27 37.60 37.82 37.84 38.29 37.97 38.571

OW-765B CU 96.82 98.47 60.22 60.72 60.55 60.40 .92 59.77 59.73 59.45 59.37 38.25 37.75 .92 38.07 38.55 38.70 38.74 39.02 39.10 39.51 39.23 38.551
OW-768A CU 48.48 49.84 24.05 24.88 24.04 23.67 23. 23.65 23.10 23.26 22.53 25.79 25.80 26.17 26.72 26.19 26.74 26.58 27.31 27.22 26.29 25.691
OW-769 CU 54.23 56.43 26.50 27.96 27.37 26.74 24.13 4 23.48 24.43 20.55 29. 28.47 29.06 29.69 32.30 30.69 32.95 32.00 35.88 35.76 31.75 30.031

"•q~er Chesapeake Un.•L I

OW-313B CL 50.73 53.54 23.05 23.65 23.47 23.17 22.76 22 , 21 71 An 29.89 30.07 30.37 30.78 31.02 31.65 31.74 32.10 32.57 32.07 30.94OW-4188 CL 43.67 45.77 12.52 13.36 12.90 12.47 11.67 1 See Replacement 32.41 32.87 33.30 34.10 32.92 34.74 34.50 35.03 35.35 34.44 33.221
1 OW-703B CL 45.57 47.53 29.34 29.85 29.95 29.73 29.40 2 for Table 2.4-36 17.68 17.58 17.80 18.13 18.43 20.08 19.81 22.79 23.06 19.85 21.061
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C 0 Depth to Water Water Level Elevation
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OW-319A SA 103.13 104.91 26.48 26.58 26.25 26.08 26.28 26.22 26.25 26.44 26.25 26.18 78.43 78.33 78.66 78.83 78.63 78.69 78.66 78.47 78.66 78.73
OW-323 SA 106.96_ 109.69 27.80 28.22 28.37 28.13 27.96 27.26 26.88 26.45 26.52 25.88 81.89 81.47 81.32 81.56 81.73 82.43 82.81 83.24 83.17 83.81
OW-423 SA 111.12 113.16 29.77 30.04 30.03 29.93 29.78 29.54 29.02 28.76 28.38 27.62 83.39 83.12 83.13 83.23 83.38 83.62 84.14 84.40 84.78 85.54
OW-428 SA 113.92 -115.92 37.82 37.92 37.9838.0738.01 37.89 37.6937T25 37.17 36.47 "78.1078.00 7.477.85 77.91 78.03 78.23 78.67 78.75 79.45

OW-436 SA 108.13 110.39 31.68 32.06 31.85 31.55 31.08 31.40 30.60 31.05 30.28 30.19 78.71 78.33 78.54 78.84 79.31 78.99 79.79 79.34 80.11 80.20
OW-714 SA 116.02 117.98 45.93 46.28 46.3346.3646,19 45.87 45.60 45.42 45.21 44.78 72.05 71.70 71.65 71.62 71.79 72.11 72.38 72.56 72.77 73.20
OW-718 S A 118.53 120.4___1 40.47 40,56 40.80 41.07 41.29 41.37 41.18 40.40 40.22 39.28 79.94:_79.85 79.61 79.34 79.12 79.04 79.23 80.01 80.19 81.13
OW-743 S A 103.65 105,89 37.22 37,77 37.52 37.35 37.22 36.99 36.61 36.03 35.80 34.78 68.67 68.12 68.37 68.54 68.67 68.90 69.28 69.8670.0971.11

Co .

OW-752A ISAi 95.30 |97.00 124.76 25.18 25.35 25.36 25.23 24.08 23.34 22.7722.68 21.57 172.24 71.82 71.65 71.64 71.77 72.92 73.66 74.23 74.32 75.43

o.. .. iai. ....... .... ! Ž .... ..

OW-756 SA 106.56 108.97 29.98 30.17 30.4230.55 30.59 30246 30.04 29.42 29.18 27.62 78.79 78.60 78.35 78.22 78.18 78.31 78.73 79.35 79.59 81.15
OW-759A SA 97.78 99.69 26.88 27.53 28.00 28.12 28.32 27.41 26.77 25.50 24.41 23.65 72.81 72.16. 71.69 71.57671.37372.28 72.92 74.19 75.288 76.04

OW-765A SA 97.37 99.60 21.72 22.0__2221.87 21.70 21.20 20.10 18.9__5519.25 18.3__8817.87__ 77.88 77.58 77.73 77.90 78.40 79.50 80.65 80.35 81.22 81.73OW-766 SA 108.89 110.72 28.88 29.360 29.42 29.20 9 .29.20 28.76 28.11 27.6027.3026.77 81.84 81.3681.3081.52 81.5281.9682.61 83.12 83.4283.95

iUpper Chesapeake UnitOW-301 CU 94.51 96.27 58.85 59.45 59.37 58.34 58.00 58.04 57.33 57.00 56.78 56.46 37.42 36.82 36.90 37.98 77.978.03 38.94 39.27 397.9 39.81

OW-304 CU 68.78 71.01
OW-308 CU 111.45 113.62

OW-313A CU 51.03 53.20 19.80. 20.40. 20408 19.57 18.80. 18.90 17.9318.25 17412.40 42 .2 7.4 32.80 33.12 33.6334.40 34.30 35.27 34.95 36.08 361.43

OW-319B CU 103.53 105.35 67.49 67.97 67.95 67.53 66.57 66.49 65.74 65.52 65.27 64.84 37.86 37.38 37.40 37.82 38.78 38.86 39.61 39.83 40.08 40.51
OW-328 CU 76.29 77.85 40.77 41.40 41.35 40.68 40.33 40.136 39.63 39.426 39.325 38.72 37.08. 36.45 36.508 37.17 37.526 37.72 38.2238.43 38.53 39.13
OW-336 CU 97.11 99.07 60.99 61.36 61.52 60.45560.42 60.19 5.04 9. 2059.125 5876 38.08 37816 37.55 38.62 38.65 38.88 39.42 739.87 93982 140.31
OW-401 CU 71.38 73.49 34.13 34.95 34.73 332.70 321.2 20.10 18.95 19.25 318763.38 17.87 77.5877.73977. 0 .40. 750.12 41.16 41.04 41.7342.11

OW-413B CU 1229.5 124.85 86.6087.30 87.13 86.46 85.14 5684.40 84.757 83.578 53.25 38.25 37.55 3.72 38.397 39371 39.29 40.45 43.1 491284 11.60

1Replacement for Table 2.4-36
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r c Depth to Water Water Level Elevation
o 0

0 cU
> " 04

_2 .8 2o

uJ --uJJ
E ED ED

C .2 0) 0, O0

•-. .8 I.- -, :
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OW-418A CU 43.66 45.83 8.22 9.44 8.60 7.97 6.45 7.60 6.40 6.91 5.68 5.57 37.61 36.39 37.23 37.86 39.38 38.23 39.43 38.92 40.15 40.26
OW-703A CU 44.02 45.65 27.33 27.84 28.05 27.93 27.60 27.12 25.16 25.60 22.15 21.95 18.32 17.81 17.60 17.72 18.05 18.53 20.49 20.05 23.50 23.70
OW-705 CU 47.71 50.22 20.28 21.10 20.67 20.10 19.02 19.40 17.82 18.60 16.57 16.35 29.94 29.12 29.55 30.12 31.20 30.82 32.40 31.62 33.65 33.87
OW-708A CU 37.44 39.61 13.39 15.01 13.85 12.78 10.46 12.58 8,96 12.20 6.71 6.77 26.22 24.60 25.76 26.83 29.15 27.03 30.65 27.41 32.90 32.84
OW-711 CU 52.92 55.31 19.26 20.64 19.50 18.43 16.14 18.33 15.94 17.70 14.33 14.36 36.05 34.67 35.81 36.88 39.17 36.98 39.37 37.61 40.98 40.95
OW-725 CU 58.04 59.94 32.80 33.87 33.92 33.56 32.54 32.30 30.77 30.77 29.77 28.95 27.14 26.07 26.02 26.38 27.40 27.64 29.17 29.17 30.17 30.99
OW-735 CU 91.20 93.44 54.18 55.17 55.14 54.57 53.31 53.24 52.36 52.13 52.16 51.40 39.26 38.27 38.30 38.87 40.13 40.20 41.08 41.31 41.28 42.04

OW-752B CU 95.79 97.41 59.55 60.25 60.05 59.75 59.38 59.16 58.77 58.60 58.58 58.01 37.86 3716 37.36 37.66 38.03 38.25 38.64 38.81 38.83 39.40
OW-754 CU 67.00 68.85 31.32 32.05 31.80 31.05 30.73 30.93 30.24 30.12 29.67 29.32 37.53 36.80 37.05 37.80 38.12 37.92 38.61 38.73 39.18 39.53

OW-759B CU 98.35 100.14 63.09 63.80 63.56 63.31 63.11 62.87 62.54 62.32 62.30 61.85 37.05 36.34 36.58 36.83 37.03 37.27 37.60 37.82 37.84 38.29
OW-765B CU 96.82 98.47 60.22 60.72 60.55 60.40 59.92 59.77 59.73 59.45 59.37 58.96 38.25 37.75 37.92 38.07 38.55 38.70 38.74 39.02 39.10 39.51
OW-768A CU 48.48 49.84 24.05 24.88 24.04 23.67 23.12 23.65 23.10 23.26 22.53 22.62 25.79 24.96 25.80 26.17 26.72 26.19 26.74 26.58 27.31 27.22
OW-769 CU 54.23 56.43 26.50 27.96 27.37 26.74 24.13 25.74 23.48 24.43 20.55 20.67 29.93 28.47 29.06 29.69 32.30 30.69 32.95 32.00 35.88 35.76

OW-774A CU 9.7 12.20

Lower Chesapeake Unit
OW-313B CL 50.73 53.54 23.05 23.65 23.47 23.17 22.76 22.52 21.89 21.80 21.44 20.97 30.49 29.89 30.07 30.37 30.78 31.02 31.65 31.74 32.10 32.57
OW-418B CL 43.67 45.77 12.52 13.36 12.90 12.47 11.67 12.85 11.03 11.27 10.74 10.42 33.25 32.41 32.87 33.30 34.10 32.92 34.74 34.50 35.03 35.35
OW-703B CL 45.57 47.53 29.34 29.85 29.95 29.73 29.40 29.10 27.45 27.72 24.74 24.47 18.19 17.68 17.58 17.80 18.13 18.43 20.08 19.81 22.79 23.06
OW-774B CL 10.1 12.55
OW-781 ICL 10.3 12.87

Replacement for Table 2.4-36 I
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-. Depth to Water Water Level Elevation
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Surflcial AAuifer

OW-319A SA 103.13 104.91 26.26 26.57 26.95 27.25 26.20 26.28 26.68 26.08 78.65 78.34 77.96 77.66 78.71 78.63 78.23 78.83
OW-323 SA 106.96 ,109.69 26.00 26.77 28.48 29.77 .29.47 28.22 29.01 M930 83.69 82.92 81.21 79.92 80.22 81.47 80.68 80.39

OW-423 SA 111.12 113.16 27.42 27.87 29.53 31.70 32.02 31.01 31.56 31.87 85.74 85.29 83.63 81.46 81.14 82.15 81.60 81.29
OW-428 SA 113.92 115.92 36.20 36,63 37.56 38.47 38.82 38.40 38.46 38.57 79.72 79.29 78&36 77.45 77.10 77.52 77.46 77.35

OW-436 SA 108.13 110.39 30.72 31.22 32.32 33.26 33.12 32.10 32.82 33.06 79.67 79.17 78.07 77.13 77.27 78.29 77.57 77.33OW-714 SA 116.02 117.98 44.93 43.25 46.05 47,57 47.32 46.48 48.11 48.53 i73.05 7473 71.93 70.41 70.66 71.50 69.87 69.45

OW-718 SA 118.53 120.41 38.72 38.93 39.85 41.50 41.70 43.90 41.78 41.82 81.69 81.48 80.56 78.91 78.71 76.51 78.63 78.59

OW-743 SA 103.65 105.89 34.57 34.14 37.17 31.35 38.26 38.65 39.82 39.97 71832 71.75 68.72 67.54 67.63 67.24 66.07 65.92
OW-752A SA 95130 1597.00 22.24 23.16 25678 27.22 26.73 24.73 25.71 26.11 74.76 73.09 71.22 76978 70.27 72.27 77.29 70.89

OW-756 SA 106.56 108.77 27.05 27.77 29.75 31.44 31.75 31.34 31.60 31.77 81.72 81.00 79.02 77.33 77.02 77.43 77.17 77.00
OW-759A SA 97.78 99.69 23.73 21.08 28.127 30.58 29386 30.92 29.52 29.84 75.96 78261 71.42 69.54 69.83 68.77 70.07 69.85

OW-765A SA 97.37 99.60 18.28 20.12 22.12 22.57 21.73 21.55 22.25 22.42 81.32 79.48 77.48 77.03 77.87 78.05 77.35 77.18
OW-766 SA 108.89 110.72 26.85 27.52 29.47 31.02 30.82 29.80 30.54 30.79 83.87 83.20 81.25 79.70 79.90 80.92 80.18 79.93

loper Chesapeake Unit
OW-301 CU 94.51 96.27 57.32 58.67 59.92 60.75 59.62 59.58 60.57 60.80 38.95 37.60 36.35 35.52 36.65 36.69 35.70 35.47
OW-304 CU 68.78 71.01 37.28 37.43 37.33 36.78 33.73 33.58 33.68 34.23
OW-308 CU 111.45 113.62 78.33 78.41 78.29 78.00 35.29 35.21 35.33 35.62

OW-313A CU 51.03 53.20 18.23 19.56 21.05 21.52 20.32 23.80 21.51 21.71 34.97 33.64 32.15 31.68 32.88 29.40 31.69 31.49
OW-319B CU 103.53 105.35 65.72 67.22 68.45 69.45 68.38 68.18 69.31 69.48 39.63 38.13 36.90 35.90 36.97 37.17 36.04 35.87
OW-328 CU 76.29 77.85 39.33 40.52 41.90 42.53 41.68 41.60 42.57 42.67 38.52 37.33 35.95 35.32 36.17 36.25 35.28 35.18
OW-336 CU 97.11 99.07 59.28 60.57 61.80 62.63 61.86 61.67 62.73 62.78 39.79 38.50 37.27 36.44 37.21 37.40 36.34 36.29
OW-401 Cu 71.38 73.49 32.66 34.14 35.80 36.59 35.04 35.07 36.36 36.62 40.83 39.35 37.69 36.90 38.45 38.42 37.13 36.87OW-413B CU 122.90 124.85 84.84 86.42 88.05 89.02 87.37 87.36 88.65 88.87 40.01 38.43 36.80 35.83 37.48 37.49 36.20 35.98

Replacement for Table 2.4-36
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OW-705 CU 47.71 50.22 18.72 20.22 21.80 22.18 20.75 20.90 22.21 22.50 31.50 30.00 28.42 28.04 29.47 29.32 28.01 27.72

OW-708A CU 37.44 39.61 11.70 14.50 16.26 17.36 13.46 13.18 15.67 16.28 27.91 25.11 23.35 22.25 26.15 26.43 23.94 23.33

OW-711 CU 52.92 55.31 18.18 19.85 21.88 19.50 19.42 20.03 14.67 22.37 37.13 35.46 33.43 35.81 35.89 35.28 40.64 32.94

OW-725 CU 58.04 59.94 30,47 34.14 34.82 35J72 33.83 34.32 35.87 36.27 29.47 25.80 25.12 24,22 26.11 25.62 24.07 23.67

OW-735 CU • 91.20 •93.44 ,52.37 53.74 55.98 56.72 55.09 55.32 56.80 57.01 41.07 39.70 37.46 36.72 38.35 38.12 36.64 36.43

OW-752B CU 95.79 97.41 58.50 59.32 60.68 61.05 60.43 60.47 61.46 61.57 38.91 38.09 36.73 36.36 36.98 36.94 35.95 35.84

OW-754 CU 67.00 68.85 30.33 31.33 32.50 32.98 31.86 32.00 32.87 33.12 38.52 37.52 36.35 35.8•7 36.99 36.85 35.98 35.73

OW-759B CU 98.35 100.14 62.17 61.57 64.15 64.48 64.00 64J17 65.06 65.23 37.97 38.57 35.99 35.66 36.14 35.97 35.08 34.91

OW-765B CU 96.82 98.47 59.24 59.92 61.07 61.58 61.24 61.27 61.88 62.00 39.23 38.55 37.40 36.89 37.23 37.20 36.59 36.47

OW-768A CU 48.48 49.84 23 .55 24.15 2'6 .17 2 6.75 23 .84 24 .42 2 6.34 26.81 26.29 25.69 23.67 23.09 26.00 25 A42 23.50 23.03
OW -769 " C U " 54 2 56 .4._ 3 " 24 .68 2,6.40 2 6 .3 7 30 .2 7 27 .7 0 28 .0 7 29.88 33.3 3 31.75 30 ,03 30.0 6 26 .16 28.73 28.3 6 26.55 23.10

OW-774A CU .j7 1.20_ 10.13 10.ý21 10.15 9,98 2.07 1.99 2.05 2.22

Lower Chesa )eake Unit
OW-313B CL 50.73 53.54 21.47 22.60 24.23 24.85 23.98 23.74 24.78 25.08 32.07_ 30.94 29.3'1 2_8.69 29.56 29.80 28.76 28.46

OW-418B CL 43.67 45.77 11.33 12ý55 14.50 14.96 13.02 13.13 14.67 15.16 34.44 33.22 31.27 30.81 32.75 32.64 31.10 30.61

OW-7038 CL 45.57 47.53 27.68 26.47 30.38 30.72 30.02 30.80 31.02 31.42 19.85 21.06 17.15 M681 17.51 16.73 16.51 16.11

OW-774B CL 10.1 12.55 10.15 10.00 10.15 10.04 2.40 2.55 2.40 2.51

OW-781 CL 10.:3 .12,87 10.36 10.58 10.44 10,45 2.51 2.29 2.43 :2.42

Replacement for Table 2.4-36
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Depth to Water Water Level Elevation
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Surficial Aouifer
OW-319A SA 103.13 104.91 26.28 26.38 26.44 26.53 78.63 78.53 78.47 78.38
OW-323 SA 106.96 109.69 29.57 29.08 27.55 28.72 80.12 80.61 82.14 80.97
OW-423 SA 111.12 113.16 32.07 31.97 29.77 30.43 81.09 81.19 83.39 82.73
OW-428 SA 113.92 115.92 38.85 38.86 37.68 38.13 77.07 77.06 78.24 77.79
OW-436 SA 108.13 110.39 33.31 33.27 31.66 32.10 77.08 77.12 78.73 78.29
OW-714 SA 116.02 117.98 48.19 47.73 46.04 47.17 69.79 70.25 71.94 70.81
OW-718 SA 118.53 120.41 42.12 42.03 42.08 42.08 78.29 78.38 78.33 78.33
OW-743 SA 103.65 105.89 39.58 39.01 37.66 38.48 66.31 66.88 68.23 67.41

OW-752A SA 95.30 97.00 26.43 26.04 23.72 25.66 70.57 70.96 73.28 71.34
OW-756 SA 106.56 108.77 31.99 32.04 30.13 30.77 76.78 76.73 78.64 78.00

OW-759A SA 97.78 99.69 30.23 30.18 27.28 28.76 69.46 69.51 72.41 70.93
OW-765A SA 97.37 99.60 22.27 21.05 20.97 22.17 77.33 78.55 78.63 77.43
OW-766 SA 108.89 110.72 30.70 30.32 28.90 29.86 80.02 80.40 81.82 80.86

Upper Chesapeake Unit
OW-301 CU 94.51 96.27 59.93 58.65 59.72 60.02 36.34 37.62 36.55 36.25
OW-304 CU 68.78 71.01 36.30 36.64 36.40 34.58 33.87 34.18 36.07 36.66 36.85 36.07 34.71 34.37 34.61 36.43 37.14 36.83 34.94 34.35 34.16 34.94
OW-308 CU 111.45 113.62 77.62 77.77 77.71 76.41 75.57 75.43 77.18 77.64 77.73 77.18 36.00 35.85 35.91 37.21 38.05 38.19 36.44 35.98 35.89 36.44

OW-313A CU 51.03 53.20 20.60 19.02 20.33 20.87 32.60 34.18 32.87 32.33
OW-319B CU 103.53 105.35 68.72 67.46 68.33 68.78 36.63 37.89 37.02 36.57
OW-328 CU 76.29 77.85 42.07 40.84 41.59 42.19 35.78 37.01 36.26 35.66
OW-336 CU 97.11 99.07 62.24 60.97 61.80 62.28 36.83 38.10 37.27 36.79
OW-401 CU 71.38 73.49 35.67 33.71 35.16 35.47 37.82 39,78 38.33 38.02

OW-.413B CU 122.90 124.85 87.80 86.07 87.51 87.72 37.05 38.78 37.34 37.13

Replacement for Table 2.4-36
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,Deth to Water Water Level Elevation
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OW41A _ CU .. 4.6 4..__33 _ 9.0 6.74 9.4_6- 8.66 36.8:3 39.09 36.37 37.1___7
OW-703A_ CU 4402 456 28.5 27.68 27.48 28.80 17.13 17.97 18.17 16.85
OW-705 CU 47.71 50.22 21.02 18.95 20.81 21.42 29.20 . . .31.27" 29.41 28.80

OW-708A CU 37.44 39.61 12.81 9.28 13.64 12.57 26.80 30.33 25.97 27.04
OW-711 CU 52.92 55.31 19.62 16.27 20.45 1.2 36939.04 34.86 36.99

OW-725 CU 58.04 59.94 34.80 32.66_ 33.97 35.23 2.14.2.28.5.9724.7

OW-735 CU 91.20 93.44 55.77 53.88 55.25 55.80 37.67 39.56 38.19 37.64

OW-752B CU 95.79 97.41 60.78 59.89 60.39 60.75 36.63 37.52 37.02 36.66

OW-754 CU 67.00 68.85 32.12 31.10 32.02 32.13 36.73 37.75 36.83 36.72

O 758 C 983 10.4 6.563.61 63.95 64.14 35.69 36.53 36.19 36.00
OW-765B CU 96.82 98.47 61.50 60.94 60.91 61.33 36.97 37.53 37.56 37.14
OW-768A CU 48.48 49.84 24.10 23.37 24.91 24.42 25.74 26.47 24.93 25.42
OW--769 "CU" 54.23 ... 56.43 °28.5"7 24.74 28.03 28.66 27.86 31.69 28.40 27.77

OW-774A CU 9.7 1... 2.20 10.34 10.45 10.01 9.37 9.53 9.14 9.70 9.82 10.01 9.70 "1.86 i1.75 2.19 2.83 2.67 3.06 "2.50 2.38 2.19 2.50

. ower Chesapeke Unit ___________________________________

OW-313B TCL T50.73 53.54 J24.32 23.26 23.47 24.33 129.22 30.28 30.07 29.21
OW-418B jCL j43.67 45.77 13.47 12.09 13.28 13.62 32.30 33.68 32.49 32.15

ow-Z3 Cjc CIA5 4:.3 030..

OW-41A CL 45.57 47.53 300 29.36 29.51 30.56 17.23 18.17 18.02 16.97
OW-7043 "CLU 4401 12 455 10.52 10.48 10.17 9.78 9.76 9.48 9.92 .919 10.06 9 192 .203 2.071 238 2.77 2.79 3 107 2.63 2.64 2.49 2163
OW-78105 CL 10C 3 12.87 10.72 10.95 1062 10.31 10.17 9.94 10.12 10.21 10.36 10.12 2.15 192 2.25 2256 2.70 2.93 2.75 2.66 2.51 2.75

I Replacement for Table 2.4-36 1
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\V
Table 2.4-38--{CCN,' Unit 3 Aquif:r Unit Ge.technical Parameters

Sample Geotechnical Laboratory Test Results Calculated Values 00
Top Natural Moist Unit 1 Effective

Explora Elevation Moisture Weight Specific Porn Porosity
Boring (ft) (%) (PCF) Gravity Void Ratio 01(%)

Surficlal Aquifer
B-320 29.4% 124 2.63 0.713 41.6% 33.3%
B-722 66.3 26.8% 120 2.76 0.8 ý 45.0% 36.0%
B-732 ! 75.3 23.1% 124 2.75 . 441.3% 33.0%

IMean= 0.745 42.7% 34.1%
-2Upper Ches1apeake

8-321 -2.8 28.5% 20.5 .67 0.777 43.7% 35.0%
B-423 6.6 23.1% 1 1 " "7A n 0.754 43.0% 34.4%
B-420 -0.9 28.3% Table IDeleted I 0.882 46.9% 37.5%

0430.0% 25 48.0% 38.4%

nC= C80.863 46.2% 37.0%
Lower Chesa La r v.

B-304 -30.5 42.1T 113.2 2.65 1.076 51.82% 41.5%
B-401 -26.4 .% 117 2.70 1.67 53.86% 43.1%
B-701 -88 3.%162.64 - 48.71% 39,0%

SMean =. 51.5% 41.2%

Calculations:
Void Ratio = S icGavity (x) Unit Weight oWae(x(1+NtrlMoisture)/(Moist Unit Weigh
Unit Weight lter = 62.4
Poros idRtio)/( 1+Void Ratio)
Effe '• Porosity = 80% of Total Porosity)

CCNPP Unit 3 2-881 Rev. 6
© 2007 UniStar Nuclear Services, LLC, All rights reserved.

COPYRIGHT PROTECTED



FSAR: Section 2.4 Hydrologic Engineering
FSAR: Section 2.4 Hydrologic Engineering

Figure 2.4-59-{Schematic Cross-Section of Southern Maryland Hydrostratigraphic

Units}
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Figure 2.4-66--{Cross-Section A-A' Through Proposed Unit 3 Power Block Area)
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Replacement for Figure 2.4-66
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r) Figure 2.4-67-{Cross-Section B-B' Through Proposed Unit 3 Power Block Area) LA
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Figure 2.4-68-{Groundwater Observation Wells and Cross-Section Locations in the Vicinity of CCNPP Unit 3)
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Figure 2.4-69-(Ground Water Elevations for the Surficial Aquifer, July 2006 Through Ju }q30

October 2009
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