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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

because of its vulnerability to contamination and reduced dependability during droughts
(MGS, 1995). 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 ft*/day (123.6 m*/day) where the Aquia reaches its maximum thickness of approximately
200 ft. Farther south, at Solomons, reported transmissivities are 755 ft*/day (70.2 m?/day)
where the aquifer thins to approximately 145 ft (44.2 m). A transmissivity of 935 ft¥/day

(86.9 m*/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*to

1x10* (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, $995).

2.4.12.1.2.6 Brightseat Confining Unit 2005

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) ms|
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 10 ft/day (2.9 x 10* m/day) and 7.4 x 10° ft" (24.3 x 10° m™"), respectively. Vertical
hydraulic conductivities for the Matawan Formation in the Annapolis area range from

5.7 x 10” ft/day to 3.1 x 10 ft/day (1.7 x 10® m/day to 9.4 x 10° 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
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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 ft?/day to 4570 ft*/day (41.8 m*/day to 424.6 m*/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 ft*/day to 12,000 ft*/day
(92.9 m¥day to 1114.8 m*/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.

24.12.1.2.8 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,

1995). 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).
Wr users pump the Upper Patapsco aquifer in northern St. Mary's and Calvert counties

(MGS; ). Pump tests performed in the Upper Patapsco aquifer in east-central Charles E:[

County yielded a transmissivity of 1110 ft/day (103 m¥day) (MGS, 200%. Upper Patapsco

transmissivities reported for Charles and Anne Arundel counties range from 1000 ft*/day to

10,000 ft*/day (92.9 to 929 m?/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
estern Charles County, but it is not currently used in St Mary’s or Calvert counties

(MG 095). Pumping tests performed in the Lower Patapsco aquifer in western Charles
County yielded a transmissivity of 1130 ft*/day (105 m*/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 ft?/day to 5000 ft*/day (92.9 to 464.5 m*/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, 2005¢ 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 ft*/day to 8000 ft*/day (18.6 to 743.2 m?/day) (Wolman, 2004).
Pumping tests performed in the Patuxent aquifer in western Charles County yielded a
transmissivity of 937 ft*/day (87 m*/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 ft?/day (136.4 m?/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

- site to degths of 400 ft (122 m) below ground surface. Subsurface information was collected
: from over'ié i i ipti

80 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 274—65
' 2.5-103
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Forty-seven

(47

——> Ferty-{40) ground water observation wells were installed across the site. They were completed

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 observatlon well. Menth!y—water-levetmeasuremems—f«em

Figure 2.4-66 and Flgure 2 4 67 contain hydrogeologlc Cross sectlons 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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, the Upper Patapsco
aquifer, or the Lower
Patapsco aquifer

-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-
construction and

2.4.12.1.4 CCNPP Unit 3 Ground Water Use Projections

The sole source of fresh water for the operation of CCNPP Unit 3 will be a degalinization plant |

drawing raw water from the Chesapeake Bay. Other sources of fresh water
support construction of CCNPP Unit 3 before the desalinization plant is opgrational.

Construction activities requiring fresh water include concrete mixing and quring, dust

suppression, sanitary and potable use by the construction workforce, hydyostatic testing of

pipes and tanks, and wash water. The water needed during the projected'68 months
(approximately 6 years) of construction of CCNPP Unit 3 will be supplied by new production

wells drilled into the Aquia Aquifer, Other sources of fresh water that may be used to support |

construction are the groundwater'pumped for construction dewatering and water trucked or
barged from off site.

up to two production wells in]

The Maryland Public Service Commission has issued a proposed Cettificate of Public

Convenience and Necessity (CPCN) to UniStar (MPSC, 2009). Conditjon 17 of the proposed

CPCN authorizes UniStar to appropriate and use groundwater from'the Aquia aquifer to |
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).

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 hy and Upper Patapsco.

The MGS recently developed a model to simulate and evaluate the potential for increasing
ground water withdrawals from the deeper Upper Patapsco and Lowek|Patapsco aquifers in
Southern Maryland (Calvert, Charles, and St. Mary’s counties) (MGS, $995). 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.
IFHIOY =R [F103f (3.1 m) |
The base of the well screens in the Surficial aquifer wells were placed at elevations ranging from
approximately 81.6 ft (24.9 m) msl to 53.7 ft (16.4 m) msl. Elevations for the base of well screens
in the Upper Chesapeake unit range from approximately 27.1 ft (8.3 m) msl to -23(0.7m)
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. OW-770. and OW-778]
Fhree wells screened in the Surficial aquifer (OW-413A, OW-729, Q@WJ—?O) are consistently
dry, i.e. the depth to water is at or below the bottom of the well screens and exhibit minimal @]
water level fluctuation and, therefore, are not included in the analysis.YAdditionally,
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 eval
hydraulic gradient between the Surficial aquifer and the Upper Chesapeake unit, and threéwell
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.

Monthly water levels in the observation wells were measured to che
ound water levels and flow directions for the CCNPP Unit 3 site. en 3

. 2.4.12.3.1.1 Surficial Aquifer

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

exhibit seasonal variability in ground water elevations during the observation period (July 2006

iR - e - o & S Sie o oo S

For the first year of| ©bservecHin-OW-759A:

e mapping period |
monitoring, the

_\Iﬁhe ground water elevation data (summarized in Table 2.4-36) were used to develop ground
water surface elevation contour maps for the Surficial aguifer on a quarterly basis. These maps
are presented in Figure 2.4-70 through Figure 2.4-73 fotJuly, September, December 2006, and
March 2007, and Figure 2.4-99 for June 2007., For each guarter, the spatial trend of the water
table surface and horizontal gradients are siffjilar. Ground water elevations range from a high

Insert 10
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of approximately 84:78-ft25:8-m) msl at well OW-423 to a low of approximately 68-1-ft-(20.8-m)

msl at well OW-743. /‘\—{85.7 f(26.1 m)l /t]65 9 ft (20.1 m)|

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
elevations of approximately 65 ft (19.8 m) msl te-70-ft(21+:3-m}-msl, 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. Greund-watersouthwest-of-this-divide flows-te-the seuthwest-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 t6-70 ft (19.8 6243 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 0.0110 ft/ft and 0.0124 ft/ft, respectively. In the southern portion of the CCNPP
site where-nertheasterly-flow-predeminates, 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 10 43.0 ft (10.0 to 13.1 m) |

Ground water elevations measured in the four well clusters that monitor head differences
between the Surficial aquifer and the Upper Chesapeake unit indicated a downward vertical
gradient between the Surficial aquifer and the Ugper Chesapeake unit. Water table elevations
in the Surficial aquifer range from approximately 36: higher than the
potentiometric surface of the Upper Chesapeake unit (Table 2 4-36) |nd|cat|ve of
less-permeable material separating the two water-bearing units.

2.4.12.3.1.2 Upper Chesapeake Unit October 2009 I

Ground water elevation data for the Upper Chesapeake unit in-2006-and-2007 are shown in
Figure 2.4-74. These data exhibit slightlyymore variability in ground water elevations during the
observation period (July 2006 to June-2007) than those for the Surficial aquifer. Seasonal

@ trends for the Upper Chesapeake are very S|milar to those i in the Surficial aquer they are
sllghtly more pronounce i

For the first year of| SV
monitoring, the ;

Fhe 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
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

guarter, the spatial trends of the potentiometric surface and the horizontal hydraulic'gradients
%—’Insert 12 ]

|mapping period |
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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 approximatelyd-7 : :
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
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 directien beneath the western switchyard area towards St. John's Creek and Branch 3. A
: potential exists fortecalized Upper Chesapeake unit recharge associated with seepage from
[} the small pond southeas e CCNPP Unit 3 power block area at Camp Canoy (Figure 2.4-75
to Figure 2. 4-78%nd Figure 2.4-100). In this area, the base of the pond is appreximately-20-ft
|close to the top of }_éﬁm}abeve 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.

Ground water data for the Lower Chesapeake unit are shown in Figure 2.4-79. The data exhibit
similar ground water elevation trends to those observed in the Surficial aquifer and exhibit little
vanablhty in ground water eIevatlons dunng the observation penod (July 2006 to Jmﬁ@@?}»

2.4.12.3.1.3 Lower Chesapeake Unit

and near the UHS makeup
For the first year of water intake structure
monitoring, the —> The ground water elevation data summarized in Table 2.4-36 were used to develop ground
water surface elevation contour maps for the Lower Chesapeake unit op a quarterly basis.
These maps are presented in Figure 2.4-80 through Figure 2.4-83 for July 2006, September
2006, December 2006, and March 2007, and Figure 2.4-101 for June 2007. It should be noted
~ that only three observation wells penetrate the Lower Chesapeake unit, and the monitoring
area is limited to the area within and immediately north of the CCNPP Unit 3 power block area’
lTor—eaEﬁ%uaﬁeﬁ 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 approximatelys17 :
1.9 ft (0.6 m) msl at well OW-78]1.
The potentiometric surface contour maps suggest that horizontal ground water flow in the
Lower Chesapeake aquifer is to the north-northeast across the coverage area. Ground water

|[mapping period
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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.
our

Ground water elevations measured in the three 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

(-0.2to 1.7 m) do vertical gradient. Potentiometric surface elevations in the Upper Chesapeake unit

range approxima : ; : ; higher than the ranges in the Lower Chesapeake

unit at-well-clusterlocations-OW-313-and OW-418;respectively. Potentiometric surface

elevations in the two units are basically identical at the well clusterclosest to the Chesapeake
LI

Bay, location,OW-703

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.

Soil samples collected from the Surficial aquifer, Upper Chesapeake, and Lower Chesapeake
median units during the geotechnical investigation were submitted for laboratory testing to determine
grain size, [~ MOoist unit weight, moisture content, and specific gravity. Testing-results-are-included-in
Table2:4-38: The results of these laboratory analyses were used to calculate mean-veid-ratie
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 ft*/day (1.01 m*/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).

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/ft
(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

clay content of the material. A transmissivity of $5:8 ft*/day (#:5 m?/day) for the Upper
Chesapeake unit is calculated using the mean hydraulic conductivity value cited above and an

average saturated thickness cx/f724—4 ft (6:5.m/day).
43.0]

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 m/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 ft*/day (0.15 m?/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).

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 10® ft/day to 2.5 x 10? ft/day (1.8 x 10° m/day to 7.6 x 107
m/day (MGS, 1997). Vertical hydraulic conductivities established for ground water model
calibrations associated with these studies, range from 8.6 x 10 ft/day to 8.6 x 10 ft/day (2.6 x
10° m/day to 2.6 x 10 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°ft" and 1 x 10°ft’ (2.0x 10°m” and 3.3 x 10°
m’ 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
ground water divide in the CCNPP Unit 3 power block area to the projected discharge point in
the headwater area of Branch 3. An average horizontal ground water velocity of 8:089 ft/day
, and Figures (8:009 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 2.4-73end
2.4-113 W) a hydraulic conductivity of 0.910 ft/day (0.28 m/day), and an effective porosity of
- 34:1% (Section 2.4.12.3.2.1). Using a mean travel distance of approximately 1315 ft (400.8 m) .
3 9% from the ground water divide in the CCNPP Unit 3 power block to the closest downgradient
point above 65 ft (19.8 m) msl in Branch 3, the ground water travel time from the power block
area to Branch 3 was estimated to be about 424 years. East of the CCNPP Unit 3 reactor
building, the flow paths to adjacent springs and'seeps are presumed to be shorter, with shorter
corresponding travel times for spring/seep discharge. 45 fi

45 ft
2.4.12.3.3.2 Upper Chesapeake Unit (C37m) (13.7 m)

Direct ground water discharge to surface water from the Upper Chesapeake unit likely occurs

the Upper Chesapeake unlt was calculated from the center of f the CCNPP Unit 3 power block
a msl in Branch 2.

orizontal ground water velocity of 8:034 ft/day (8:010 m/day) was calculated using

a mean horizontal hy ient of 0.017 ft/ft (Section 2.4.12.3.1.2) along the pro;ected

flowpaths between the center of the

D Branch 2 (Figure 2.4-75 through Figure 2.4-78%nd Figure 2;

0.740 ft/day (0.226 m/day), and an effective porosity of 3740% (Section 2 4 12.3.2.24). Using a

l470 ft (143.3 m) Iheantravel distance of a from the center of the CCNPP Unit 3

power block to the proje a$.20-ft{6-m) msl in Branch 2, the
~ - ground water travel time from the power block area to Branch 2 was estimated to be about

years. Similarly, the ground water travel times in the Upper Chesapeake unit were calculate
M from a point south of the CCNPP g’nit 3 power block area northeastward to the projected

discharge point at an elevation o msl in Branch 1 and farther down

Chesapeake Bay. Using the same average horizontal ground water velocity of 8:034 ft/day
1(8:010 m/day) and mean path distances of #415-ft{43%:3-m) and 1685 ft(513.6 m) to Branch 1

[1110 ft (3 38.3 m) [z qthe Chesapeake Bay, respectively, travel times of approximately 414 years and 138 years 35]
were calculated. Itis 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.

, and Figures
2.4-114 through
2.4-118

24.12.3.3.3 Lower Chesapeake Unit

The ground water in the Lower Chesapeake unit likely discharges to the Chesapeake Bay,
because this unit is entirely below sea level. The ground water travel time in the Lower
Chesapeake unit was calculated from the center of the CCNPP Unit 3 power block area
northeastward to the downgradient location of the Cheésapeake Bay shoreline. An average
| ground water velocity of :0015 ft/day (0:00046 m/day) was calculated using a mean
horizontal hy: radient of 0.014 ft/ft (Section 2.4.12.3.1.3) along the projected flowpaths
D between the center of t P Unit 3 power block area and the shoreline (Figure 2.4-80
@ *| through Figure 2.4-83%nd Figure 2.2-104), a hydraulic conductivity of 0.045 ft/day (0.014
m/day), and an effective porosity oF41:2% (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

, and Figures
2.4-119 through
2.4-123
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water travel time from the CCNPP Unit 3 power block area to the bay is estimated to be about
W 2810 years.
2.4.12.4 Monitoring or Safeguard Requirements

The observatlon well network in th

> wcmnty of CCNPP Unlt 3 currently conS|sts of 40 wells

t«hefea&ef- Quarterly groundwater level monitoring will contmue untll 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

CCNPP Unit 3 2-818 Rev. 6
© 2007 UniStar Nuclear Services, LLC. All rights reserved.
COPYRIGHT PROTECTED




FSAR: Section 2.4 Hydrologic Engineering

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.

Ground water elevations within the Surficial aquifer range from approximately elevation 68 to
b 85.7 ft (20:7 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
threc- grade level in the nuclear island area, potentially outside of the U.S. EPR FSAR design envelope.

dinietdional Because the CCNPP Unit 3 cut and fill operations, site grading, and construction activities will D

Iter the existing Surficial-aquifer ground water system, ground water modeling using a
five-layer
madmenﬂenal-smgle-&ayef numerlcal model was employed to evaluate these effect

= The model was developed using Visual

MODFLOW (Schlumberger, 2008).
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used-during-calibration he-period-used-to-calibrate-the-medel: The simulated ground water
levels were found to agree well with the observed values/and reproduce the salient features of

O

the flow patterns shown in Figures 2.4-70 through 2.4-73%nd Figure 2.4-99,based on the

interpretation of the measured water levels. Because of inherent spatial variability in aquifer
hydraulic conductivity, and potential spatial variability in actual infiltration versus runoff, an
exact match between observed and calibrated ground water elevations is not expected.

{Insert 2 [
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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.
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appropriate: excavation and temporary

|from grade level construction dewatering areas [pre-construction |
Baged on current ground water conditions and the anticipated facility surface grade batween
A permanent elgyations of 72 to 85 ft (21.9 to 25.9 m), ground water is expected to\be encountered at'depths
ground water of 6 to 16 ft (1:8-te 4.9 m) below grade. Surface water controls to minimize precipitation

dewatering
system is not
anticipated to be
a design feature

infiltration and the redirection of surface runoff away from the faeility-atea are expecteq;

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

for .the CQNPP eventually leak into these structures. Manhole sump pumps may be required to remove the
Unit 3 facility. water seeping into these features. |Bechtel, 2010. Groundwater Model for the Calvert Cliffs Nuclear Power
I 20 Plant Unit 3 Site, 25237-000-30R-GEK-00002, Revision 000 (This
nsert \2 4.12.6 References report is included in Part 11 of the COL Application.).
Bowie, 2007. Wellhead Protection Program, City of Bowie, Website:
http://www.cityofbowie.org/water/hydrogeology.htm, Date accessed: January 22, 2007.
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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?], 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 Chesapeak e 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 lay er of the model. Piezometric level data from 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 (1x10-3 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 (1x10-2 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 analy sis.

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 developm ent 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 2009.

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®
(1.60 g/cm®).

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 geotechmcal samples. Bulk density in the Upper Chesapeake
unit was estimated to be 95.6 Ib/ft> (1.53 g/cm?®).

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 resuits 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 Surficial aquifer and 13.7 ft/day for the Upper Ches apeake 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 5§72 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 Chesapeak e 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/l, respectively. Seasonal
high Surficial aquifer mean sulfate and chloride concentrations were 21.8 and 18.9 mg/,
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/|,
respectively. In the Upper Chesapeake unit, seasonal high mean sulfate and chloride
concentrations were 65.1 and 50.7 mg/l, respectively. '



Table 2.4-34

Insert 1
a Table 2.4-34—{CCNPP Unit 3 Observation Wells Construction Details}
% (Page 1 of 3)
g Screen Screen
= Ground Top of Diameter Screen Interval Filterpack
« Surface WellPad Casing® Boring Well &Slot Interval Depth  Elevation  Interval Depth CCNPP
Northing” Easting™ Elevation Elevation Elevation Depth Depth Size Top Bottom Top Bottom Top Bottom Hydrostratigraphic
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 75.0 295 19.5 61.0 80.0 Upper Chesapeake
s Unit
OW-313A  217367.31 960705.30 51.03 51.31 53.20 575 525 2/0.010 400 50.0 11.0 1.0 35.0 57.5 Upper Chesapeake
® Unit
§ OW-313B 21737235 960713.67 50.73 51.16 53.54 110.0 107.5 2/0010 950 1050 -443 -543 910 110.0 LowerChesapeake Unit
~N OW-319A 216962.56 961116.12 103.13 103.31 104.91 350 320 2/0.010 20.0 30.0 83.1 731 15.0 35.0 Surficial Aquifer
g OW-319B 216957.32 961125.02 103.53 103.85 105.35 85.0 82.0 2/0.010 700 80.0 335 235 65.0 85.0 Upper Chesapeake
& Unit
A i OW-323 21703446 960057.07 106.96 107.55 109.69 435 42.0 2/0.010 300 40.0 77.0 67.0 26.0 435 Surficial Aquifer
% & OW-328 216828.86 960493.21 76.29 76.55 77.85 72.0 720 2/0.010 60.0 70.0 16.3 6.3 56.5 72.0 Upper Chesapeake
; 8 Unit
g ;U:" o OW-336 216643.18 960746.61 97.11 97.50 99.07 74.0 720 2/0010 600 70.0 371 271 53.0 74.0 Upper Chesapeake
J23 & Unit
g § ] OW-401 216348.86 961530.99 71.38 71.91 73.49 77.5 753 2/0.010 63.0 73.0 8.4 -1.6 57.0 77.5 Upper Cuhesapeake
= - nit
5 ) OW-413A 216703.14 96141881  123.15 123.51 125.04 500 470 2/0010 350 450 882 782 300 500 Surficial Aquifer
nU-' )=> OW-413B 216694.88 961413.25 122.90 123.25 124.85 125.0 122.0 2/0010 1100 120.0 12.9 29 1050 1250 Upper Chesapeake
3 Unit
=3 OW-418A 216340.41 96196646  43.66 4431 4583 400 370 2/0010 250 350 187 87 210 400 Upper Chesapeake
2 Unit
g OW-418B 216340.25 961976.71 43.67 4413 45.77 92.0 87.0 2/0010 750 850 -313 -413 720 92.0 Lower Chesapeake Unit
g OW-423  216339.99 960882.24 111.12 111.67 113.16 43.0 40.3 2/0.010 280 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 45.0 789 68.9 30.0 50.0 Surficial Aquifer
OW-436 21592247 961446.87 108.13 108.53 110.39 50.0 41.0 2/0010 290 39.0 79.1 69.1 240 50.0 Surficial Aquifer
OW-703A 218171.23 960967.72 44.02 44.44 45.65 49.0 47.0 2/0.010 350 45.0 9.0 -1.0 325 49.0 Upper Chesapeake
Unit
OW-703B 218171.67 960958.91 45.57 4597 47.53 80.0 80.0 2/0010 680 78.0 -224 -324 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 77 23 350 52.0 Upper Chesapeake
Unit
OW-708A 217586.23 961803.52 37.44 37.82 39.61 34.0 34.0 2/0.010 220 320 15.4 54 19.0 34.0 Upper Chesapeake
E Unit
<
o
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Table 2.4-34

Insert 2
A Table 2.4-34—{CCNPP Unit 3 Observation Wells Construction Details}
% (Page 3 of 3)
g Screen Screen
= Ground Top of Diameter Screen |ﬂf'ﬂf3| Filterpack
W Surface WellPad Casing® Boring Well &Slot Interval Depth  Elevation  Interval Depth CCNPP
Northing” Easting'” Elevation Elevation Elevation Depth Depth Size Top Bottom Top Bottom Top Bottom Hydrostratigraphic
Well ID (ft) (fe) (ft) (fr) (ft) (ft) (fv) (in) (fe) (ft) (ft) (fe) (ft) (ft) Unit
OW-769 216589.75 962559.47 5423 54.39 5643 42.0 42.0 2/0.010 31.8 418 224 124 18.0 420 Upper Chesapeake
Unit
OW-770 215466.60 962826.95 121.59 121.79 123.08 420 42.0 2/0010 300 40.0 91.6 816 28.0 420 Surficial Aquifer
o) Notes:
N 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)
2 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
7
o
y > Screen
os Screen Screen Interval Filterpack
20 Ground Top of Diameter | |nterval Depth | Elevation | Interval Depth
Bl Surface  Well Pad| Casing ? Boring | Well & Slot CCNPP
% 4 Well Northing ('l Easting ") Elevation |Elevation Elevation | Depth | Depth Size Top Bottom Top |Bottom| Top Bottom Hydrostratigraphic
3 % é ID (ft) (ft) (ft) (ft) (ft) (ft) (ft) (in) (f) | (f) | (f) | (f) | (ft) | (ft) Unit
O o wn
% = Table 2.4-34 Insert 1:
0N
@ > OW-304 |217158.10|960920.80|  68.78 69.28 | 71.01 28 | 720 | 2/0010 | 60.0 | 700 | 878 | -1.22 | 57.5 | 72.8 |UBeer CJ‘:;“ gake
8.
Upper Lhesapeake
3 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 | 88.0 | 103.0 |L2REr cJ‘;fa faks
o Unit
: Table 2.4-34 Insert 2:
3
‘ low-774A|219187.30| 961030.50] 9.7 1020 | 1220 | 23.0 | 22.0 | 2/0.010 | 100 | 200 | 0.3 | 103 | 8.0 | 23.0 |URRer CJ‘;fa eake
low-774B|219176.70 | 961020.20|  10.1 1050 | 1285 | 528 | 520 | 2/0.010 | 400 | 500 |-29.9| -39.9 | 375 | 528 [LowerChesapeake
OW-778 1219100.60  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. 50. 37.9 525 Chesapeake Unit
Lower LUnesapeake
o | ow-781 |219421.30 | 960764.40|  10.3 1080 | 1287 | 53.0 | 52.0 | 2/0.010 | 400 | 50.0 |-29.7 | -39.7 | 37.0 | 53.0 [LOwer %";fa eake
2
(o))

¥°C UOIDSS YYSH

Buiiesulbul o16oj0ipAH



| (Page 1 of 6) |

Table 2.4-35—{CCNPP Unit 3 Observation Wells Water Level Elevations}
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Depth to Water Water Level Elevation
2
s
NS
F g
Y )
] = S § § § ~ § § §
£ T ,_ ~N ~ S ~ § ~ ~ ~
3 @ & @ % & ~ 3 ] % 8 5 ~ I~
al 38 4 ¥ 5 3 > ] s 3 S S
° - & £ @ £ o o ~N 3 N 8
€ - @ -1 E 8 3 & N £ E £ o ~ N
3| £ B e 3 $ 2 H H > B g g [ T > v
e 2l &% g 5 ] 9 £ 2 ] £ S ] 3 ] 8 ) 5
= 6] 3 «x n z o 3 w = 2 < = o = < = 2
= ) ) ) ) ) (ft) ) ) (ft) (ft) (ft) (ft)
OW-301 3049 3981 3895 37.60
OW-313A 3608 3643 3497 3364
OW-3138 3210 3257 3207 3094
OW-319A 7866 7873 7865 7834
OW-319B 4008 4051 3963 3813
ow-323 83.17 8381 8369 8292
OW-328 3853 3913 3852 3733
OW-336 ’ 3982 4031 3979 3850
OW-401 3473 3372 3295 3337 321 See Replacement 4054 4012 4106 4104 4173 4211 4083 3935
OW-413A 4587 4587 4587 4586 458 for Table 2.4-35 79.17 7918 7921 7927 7928 7929 7936 7932
OW-4138 87.13 8646 8514 8556 B84.4v—crr—omor oo 3071 3929 4045 4010 4128 4160 4001 3843
OW-418A 860 797 645 760 640 451 568 | 3761
0W-4188B 1290 1247 1167 1285 1 1127 1074 3325
ow-423 3003 2993 2978 295447902 2876 2838|8339
ow-428 3798 3807 3801 39 3769 3725 37.17]78.10
OW-436 3185 3155 3198 3140 3060 3105 3028 | 7871
OW-703A 2805 27.93 4760 2712 2516 2560 2215|1832
OW-7038 2995 2940 2910 2745 2772 2474|1819
OW-705 20632010 1902 1940 17.82 1860 1657 | 29.94
OW-708A 85 1278 1046 1258 896 1220 671 | 2622
OW-711 1950 1843 16.14 1833 1594 1770 1433 | 3605
oW-714 4633 4636 4619 4587 4560 4542 4521|7205
ow-718 4080 4107 4129 4137 41.18 4040 4022 | 79.94
OW-725 3392 3356 3254 3230 3077 3077 2977|2714
OW-729 4196 4196 4192 4199 4198 4198 41.98] 77.03
OW-735 5514 5457 5331 5324 5236 5213 5216 ] 39.26

3752 3735 37.22 36.99 3661 36.03 35.80 ] 68.67
3315 3296 3247 3252 3206 3197 31.73] 66.84
2535 2536 2523 24.08 2334 2277 22687224
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Table 2.4-35—{CCNPP Unit 3 Observation Well

s Water Level Elevations}

1)Highlighted wells: Questionable water level readings due to proximity of h of water to bottom o
2)llReading from water level round was 41.90. Review suggested questighable reading. Retaken 5 days lat

screen and/or minimal water level fluctuations with time

d reading was 30.04 ft

{Page 20f2)
g Depth to Water Water Level Elevation
23
53
N 22
B o= W
A
REE g g8 &8 . 5 g g &8 . s
€] = Py 8§ & g 8 » S § 8 8§ 8 g 5
=3 [ I B ~ o~ 8 o ~ B - 8 ~ ~
3| &8 P EREEEREEEBEERY:EEENE
3| Es g 8 ¢ 5 § : g § § 2 : s 7% § £ % %
o — L [}
5| 22 § &8 2 & 5 ¢ 3 3 2 3 : 8 A & 2 & 2 3§
(ft) (ft) (ft) (ft) (ft) (f) (f) (f) (ft) (ft) ) ) ) ) (f)  (ft) (ft) (ft) (ft) (ft)
OW-7528 | 9579 | 9741 | 5955 6025 60.0 5938 59.16 5877 5860 5858 3864 3881 3883 3940 3891 3809
ow-754 | 67.00 | 6885 | 3132 3205 3180 3093 3024 3012 2967 3861 3873 3918 3953 3852 3752
ow-756 | 106.56 | 10877 | 2998 3017 3042 3046 [HOBH 2042 298 7873 7935 7959 8115 8172 81.00
ow-759A | 97.78 | 9969 | 2688 2753 28.00 2677 2550 2441 7292 7419 7528 7604 7596 7861
ow-7598 | 98.35 | 100.14 | 6309 6380 6356 6331 63.11 6254 6232 6230 3760 3782 3784 3829 3797 3857
ow-765A | 9737 | 9960 | 2172 2202 2187 2170 2120 1925 1838 8065 8035 8122 8173 8132 7948
ow-7658 | 9682 | 9847 | 6022 6072 6055 6040 5992 59.77 5945 5937 3874 3902 3910 3951 3923 3855
ow-766 | 108.89] 11072 | 2888 2936 2942 2020 2920 2876 2730 8261 8312 8342 8395 8387 8320
ow-768A | 4848 | 4984 | 2405 2488 2404 2367 2312 2365 2 2580 2617 2672 2619 2674 2658 2731 2722 2629 2569
owes | 5423 | 5643 | 2650 2796 2737 2674 2413 2574 2 O€€ Replacement 2906 2969 3230 3069 3295 3200 3588 3576 3175 3003
ow-770 J12159] 12308 | dry 4210 4200 4208 4209 211 4 for Table 2.4-35 | so9e 8100 8099 8097 8098 8098 8098 8098 8098 8098
Notes:
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- - Depth to Water Water Level Elevation
S S ! !
® £l ®
8 : 2 | | I
3 gE 8 08 g 8 g g | f %
g = s« 4 g § § 5 § . g 1 8 9 3 8§ § 4
of Y g & g N g 5y g g 5 g & 8 N 3§ g < g 5
g A8l & ¢ § & § € & 8§ F §| § @ g§ § € g 3y § H 8
of & &g 3 g & ¢ ¢ g F 5 § F F F§ & & g g F F § =
= s =4 3 A & 8 A & s o s H 31 A & 8 2 48 s 8 = <
T w1 m M0 () (0 (M (M () (@ (@ () (] (0 (M | (9 () () | () | () | () () ]
12006 COLA Observation Wells ’ , ‘
Ow-301 | 94.51 | 96.27 |58.85 5045 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 | 30.49
OW-313A | 51.03 | 53.20 | 19.80 2040 20.08 | 19.57 | 18.80 | 18.90  17.93 1825 17.12 16.77 | 3340 3280 33.12 33.63 3440 34.30 3527  34.95  36.08
5073 | 5354 | 23.05 2365 2347 2317 2276 | 2252 21.89 21.80 21.44  20.97 | 30.40 | 20.80 30.07 3037 | 30.78  31.02 31.65  31.74 | 32.10
10313 | 104.91 | 2648 2658  26.25 | 26.08 | 26.28 | 26.22 2625 26.44 2625 26.18 | 7843 78.33  78.66 78.83 78.63 78.60 78.66  78.47 | 78.66
10353 | 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.
106.96 | 10060 | 27.80 | 28.22 | 28.37 | 28.13 | 27.96 27.26 | 26.88 2645 2652 | 25.88 | 81.89 8147 8132 8156 8173 8243  82.81 8324 | 8317 | 83.81
7629 | 77.85 | 40.77 4140 41.35 4068 4033 40.13 3063 3042 30.32 38.72 | 37.08 3645 3650 3717 | 37.52 37.72 | 38.22 | 3843 3853 39.13
9711 | 99.07 | 60.99 61.36 | 61.52 60.45 6042 60.19 5965 59.20 59.25 58.76 | 38.08 37.71 37.55 38.62  38.65 38.88 39.42 | 39.87  39.82 K 40.
7138 | 7349 [ 3413 3495 3473 3372 | 32.95 33.37 | 32.33 | 3245 31.76 | 31.38 [ 30.36 38.54 38.76 30.77 | 4054 | 40.12 | 41.16 | 41.04 | 41.73 | 42.11
12315 | 125.04 | 45.87 | 4585 | 45.87 4587 4587 4586 4583 4577 4576 4575 | 7917 7919 | 7947 7947 | 79.17 7918 | 79.21 | 7927 | 79.28 | 79.29
OW-4138 | 122.90 | 124.85 | 86.60 87.30 87.13 86.46 85.14 85.56 | 84.40 | 84.75 83.57 83.25 | 38.25 37.55 37.72 38.39 | 3971 3929 4045 4010 4128 41.60
OW-418A | 4366 | 4583 | 822 944 860 7.97 645 760 | 640 691 568 557 | 3761 3639 37.23 37.86 39.38 3823 3943 3892  40.15 4026
ow-4188 | 4367 | 4577 | 1252 1336 1290 1247 1167 12.85 11.03 1127 1074 1042 | 33.25 3241 3287 33.30  34.10 3292 34.74 34.50 3503 3535
Ow-423 | 11112 | 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 8313 8323 83.38 83.62 | 84.14 8440 84.78 8554
Ow-428 | 113.92 | 115.92 | 37.82 | 37.92 37.98 | 38.07  38.01 37.80 37.69 37.25 37.17 | 3647 | 78.10 78.00 77.94 77.85 77.91 | 78.03 78.23 7867 78.75 79.45
Ow-436 | 108.13 | 110.30 | 31.68 | 32.06 31.85 3155 31.08 3140 3060 31.05 30.28 30.19 | 78.71 78.33 7854 78.84 7931 | 78.99 7979 | 79.34 80.11 | 80.20
OW-703A | 44.02 | 4565 [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-7038 | 4557 | 47.53 | 29.34 2085 29.95 2973 | 29.40 | 29.10 | 27.45 27.72 24.74 24.47 | 1819 17.68 17.58 17.80 18.13 11843 | 2008 19.81 2279  23.06
Ow-705 | 47.71 | 50.22 |20.28 21.10 20.67 2010 | 19.02 19.40 17.82 | 1860 16.57 | 16.35 | 29.94 2912 | 2055 30.12 31.20 | 30.82 3240 3162 3365 33.87
Ow-708A | 37.44 | 3061 | 1339 1501 1385 1278 1046 | 1258 B8.96 1220 671  6.77 | 2622 2460 2576 26.83 20.15 27.03 | 30.65 27.41 3290 | 32.84
ow-711 | 5202 | 5631 | 19.26 | 2064 | 1950 1843 16.14 | 18.33 1594 17.70 1433 1436 | 36.05 3467 3581 36.88 39.17 36.98 39.37 37.61 | 40.98 4095
Ow-714 | 116.02 | 117.98 | 4593 4628 46.33 | 46.36 46.19 45.87 4560 4542 4521 44.78 | 7205 71.70 | 71.65 7162 7179 7211 72.38 | 72.56 | 7277 | 7320
Ow-718 | 118.53 | 120.41 | 40.47 ' 40.56 | 40.80 | 41.07 | 41.29 | 41.37  41.18 4040 4022  39.28 | 79.94 79.85 | 79.61 7934 | 79.12  79.04 7923  80.01 8019 | 81.13
ow-725 | 58.04 | 59.94 | 32.80 13392 3356 | 3254 | 32.30 3077 | 3077 29.77 28.95 | 27.14 26.07 | 26.02 26.38 27.40 | 27.64 | 2917 2917 | 3017 | 30.99
| ow-729 | 11888 | 121.11 | 44.08 14196 4196 41.92 | 41.99 4198 4198 4198 | 4193 | 7703 7912 | 7915 7915 7919 7912 7913 7913 7913 | 79.18

Replacement for Table 2.4-35




|(Page20f6)|

Depth to Water

Water Level Elevation
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OW-735 91.20 54,18  55.17 | 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-743 | 103.65 | 105.89 | 37.22 | 37.77 1 36.99 3661 36.03 3580 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 | 3297 3352 3252 | 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 6848
OW-752A | 9530 | 97.00 |24.76 25.18 124.08 2334 | 2277 2268 | 21.57 | 72.24 | 71.82 7165 71.64 71.77 | 72.92 73.66 | 74.23 7432 7543
OW-752B | 95.79 | 97.41 | 59.55 | 60.25 1 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 , | 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  30.5 30.46 | 3004 2942 2918  27.62 | 78.79 7860 7835 7822 7818 78.31 7873 7935 7959 81.15
OW-750A | 97.78 | 99.69 | 26.88 27.53 28.00 28.1 27.41 26.77 2550 24.41 2365 | 72.81 72.16 | 71.69 71.57 71.37 | 72.28 | 72.92 | 74.19 7528 76.04
OW-759B | 98.35 | 100.14 | 63.09 | 63.80 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 2010 | 18.95 1925 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 50.77 | 59.73 5945 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 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 8342 83.95
OW-768A | 48.48 | 49.84 |24.05 2488 23.65  23.10 2326 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 54.23 | 56.43 | 26.50 27.96 , | 25.74 2348 2443 20.55 20.67 | 29.93 2847 29.06 29.69 32.30 3069 32.95 32.00 3588 35.76
OW-770 | 121.59 | 123.08 | dry  42.10  42.09  42.08 42.09 42.11 4210 4210 42.10 42.10 | dry 80.98  80.99 81.00 80.99 80.97 80.98  80.98 80.98 80.98
12008 COLA Supplemental Investigation Observation Wells
OWw-304 | 68.78 | 71.01 ‘
OW-308 | 111.45 | 113.62
owrrea | 97 | 1220 ]
OW-7748 | 10.1 12.55 |
OW-778 113.3 | 115.45
OW-779 | 1009 | 102.94
OW-781 10.3 12.87

Replacement for Table 2.4-35
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= Degth to Water Water Level Elevation
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{2006 COLA Observation Wells ’
Ow-301 | 9451 | 96.27 | 59.92 38.95 | 37.60 | 36.35 | 35.52 | 36.65 36.69 3570 3547
ow-313A | s51.03 | 53.20 | 21.05 : : , : 34.97 | 3364 3215  31.68  32.88 | 29.40 31.69 31.49
ow-3138 | 5073 | 53.54 12423 2485 2398 23.74 | 24.78 | 25.08 3207 3094 | 20.31 28.69  29.56 | 20.80 28.76 28.46
ow-319A | 103.13 | 104.91 2695 27.25 2620 26.28 | 26.68 | 26.08 7865 | 7834 77.96 77.66 7871 7863 7823 78.83
ow-3198 | 103.53 | 105.35 | 68.45 69.45 68.38 68.18 | 69.31  69.48 39.63 | 38.13 | 36.90  35.90 36.97 3717 36.04 35.87
ow-323 | 106.96 | 109.69 2848 2077 2947 2822  29.01 | 2930 | 83.69 8292 81.21 7992 8022 | 8147 80.68 80.39
ow-328 | 7629 | 77.85 4190 42.53 41.68 41.60  42.57 4267 38.52 | 37.33 3595 3532  36.17 | 36.25 3528 35.18
ow-336 | 97.11 | 99.07 | 61.80 6263 61.86 | 61.67 6273 6278 39.79 | 38.50 | 37.27 3644  37.21 | 37.40 36.34 36.29
ow-401 | 71.38 | 73.49 35.80 36.36 | 36.62 40.83 | 39.35 | 37.69 | 36.90 | 38.45 | 38.42  37.13 | 36.87
OW-413A | 123.15 | 125.04 | 4568 4572 4582 | 4500 | 4592 | 79.36 | 79.32  79.22 | 7911  79.07 | 7917 7914 79.12
OW-413B | 122.90 | 124.85 | 84.84 | 86.42 | 88.05 | 88.65 88.87 | 40.01 | 3843  36.80 | 3583  37.48 37.49 36.20 3598
ow-418A | 43.66 ' ' | 1067 895 1070 1117 | 3851 | 37.18 | 35.16 | 3521  37.45 36.88 3513 34.66
OW-4188 | 4367 | 14.50 11467 1516 | 3444 3322 3127 3081 3275 32.64  31.10 3061
ow-423 | 11112 | 2953 3156 | 31.87 | 85.74 8529 | 8363 8146 81.14 | 8215 81.60 81.29
ow-428 | 113.92 37.56 0 | 3846 3857 79.72  79.29 | 78.36 | 77.45 7710 77.52  77.46 77.35 |
Ow-436 | 108.13 32321 32382 3306 | 7967 | 7917 | 78.07 | 77.13 | 77.27 7829 77.57 71.33
OW-703A | 44.02 [ 45565 28.42 29.15 | 29.54 19.97 | 21.57
ow-7038 | 4557 | 4753 30.38 80 | 31.02 | 3142 19.85 | 21.06
ow-705 | 47.71 | 5022 1 21.80 2218 2075 2090 22.21 | 22.50 31.50 | 30.00 2842
ow-708A | 37.44 | 3961 | 16.26 | 17.36  13.46 | 13.18 | 15.67 | 16.28 | 27.91 | 2511  23.35
ow-711 | 52.92 | 55.31 | 21.88 1950 19.42  20.03  14.67 | 22.37 37.13 | 3546 3343 |
OW-714 | 116.02 | 117.98 | 44.93 | 43.25 | 46.05 47.57 47.32 4648 4811 4853 | 2305 7473 71.93 | 704
ow-718 | 118.53 | 12041 | 38.72 | 38.93 39.85 41.50 41.70  43.90  41.78 41.82 81.69  81.48 |
OW-725 | 58.04 | 59.94 | 3047 | 34.14 34.82 3572 33.83 34.32  35.87 3627 20.47 | 25.80 | 25.
__c_)W-iéé 118.88 | 121.11 | 42.00  42.00  42.00 41.96 41.98  41.98  42.00 | 42.00 7911 | 7911 | 79.1

Replacement for Table 2.4-35




[(Page4of6)[

Water Level Elevation

- Depth to Water
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OW-735 | 91.20 52.37 | 53.74 | 5598  56.72 41.07 | 39.70 37.46 36.72 38.35  38.12 | 36.64 | 36.43
ow-743 | 103.65 3457 3414 3717 3835 7132 7175 68.72 67.54 67.63 | 67.24 66.07 | 65.92
ow-744 | 97.50 | 3173 | 32.47 | 3370 | 33.83 68.08 | 67.34 66.11 6598 6647 66.34 65.74 6559
ow-752a | 95.30 2224 2391 2578 | 27.22 74.76 | 73.00 | 71.22 69.78 | 7027 | 72.27  71.29  70.89
Ow-752B | 95.79 58.50 59.32  60.68 | 61.05 | 38.91 38.09 3673 36.36 36.98 36.94 3595 35.84
Ow754 | 67.00 | 3033 | 3133 | 3250 32.98 | 3852 3752 3635 3587 36.99 36.85 3598 3573
OW-756 | 106.56 27.05 2777 2975  31.44 | 8172 81.00 | 79.02 77.33  77.02 77.43 7717 | 77.00
| Ow-759A | 97.78 2373 | 21.08 | 2827  30.58 | 7596 7861 7142 69.11 69.83 68.77 7017 | 69.85
ow-7598 | 98.35 | 6217 | 61.57 | 64.15 p4.48 37.97 3857 3599 3566 36.14 3597 | 35.08  34.91
ow-765A | 97.37 18.28 | 2012 | 2212 | 22.57 | 81.32 7948 7748 77.03 77.87 7805  77.35 77.18
ow-7658 | 96.82 | 5924 59.92 6107 6158 3923 3855 37.40 3689 37.23 37.20 | 36.59 | 36.47
ow-766 | 108.89 | 2685 | 27.52 2047 | 31.02 8387 8320 8125 79.70 79.90 80.92  80.18 | 79.93
Ow-768A | 4848 | 4984 | 23.55 | 24.15 | 26.17 2675 2384 2442 | 26. 2629 2569 2367 23.00 26.00 2542 2350 23.03 |
OW-769 | 54.23 | | 2468 2640 2637 3027 27.70 28.07  29.88 3333 | 3175 3003 3006 26.16 28.73 28.36 2655  23.10
ow-770 | 12159 | 123.08 | 4210 4210 | 4210 | 4212 4208 42.09 | 42.10 | 42.10 | 80.98 80.98 8098 80.96 81.00 80.99 | 80.98 80.98
{2008 COLA Supplemental Investigation Observation Wells
ow304 [ 6878 [ 7101 ! 37.28 | 37.43 | 37.33 | 36.78 33.73 | 33.58 | 33.68 | 34.23
Oow-308 | 11145 | 11362 | | 7833 7841 7829  78.00 | 35.29 | 3521 3533 | 3562
owr7aa | 97 | 1220 11013 1021 1015 9.98 2.07 | 1.99 @ 205 @ 222
ow-774B | 101 1;5_5_ 11045 | 1000 1015 10.04 240 255 240 251
S o R R R o ey
. grmEpe T T R R Y
Cowrst | 103 | 1287 | 10.36 | 10.58 | 10.44 | 10.45 | 251 | 229 243 242

Replacement for Table 2.4-35
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= L Depth to Water Water Level Elevation
(=] [=} 1 I
-‘3 :% | |
> =l > 1
O = @
4 3 g g . | g 3 o g § o . | g 9 3
D 8| o o 8 3 | 3 ] & 2 oy o a8 3 o] 3 o) & 2 o
b= -4 S & b 4 =S § = % £ ,§ & i < 8 § e b £ §
of 3 29 2 § § 3 I s 2 9 3 § 8§ 3 F ¢ F § g ¢
i = ) [ [ = = O [ | = O
= of 3l s & =2 4 = 3 A < &l o 3 g = 4 = 3 3 < M O
= N I W W A W W W W W O ) oM W W) CENON
Observation Wells
96.27 | 59.93 ) | 58.65 59.72 37.62 { 36.55 36.25
5320 | 2060 19.02 | 2033 34.18 3287 | 3233
5354 | 2432 | 23.26 2347 3028 30,07 | 29.21
104.91 | 26.28 | 26.38 26.44 7853 | 7847 | 78.38
e 2% o 2 m o
10969 | 2057 29.08 27.55 80.61 82.14 80.97
77.85 | 4207 40.84 41.59 37.01 36.26 35.66
99.07 | 62.24 | 60.97 61.80 38.10 37.27 36.79
73.49 | 3567 33.71 35.16 3547 | 37.82 39.78 38.33 38.02
12504 | 4598 45.97 4577 45.88 | 79.06 7907 | 7927 79.16
124.85 | 87.80 86.07 87.51 87.72 | 37.05 38.78 37.34 3713
4583 | 9.00 6.74 9.46 866 | 36.83 39.09 36.37 37.17
4577 | 1347 12.09 13.28 13.62 | 32.30 33.68 3249 32.15
11316 | 32.07 31.97 29.77 3043 | 81.09 81.19 83.39 8273
115.92 | 38.85 38.86 37.68 3813 | 77.07 77.06 78.24 77.79
110.39 | 3331 3327 31.66 32.10 | 77.08 7712 78.73 | 78.29
45.65 | 28.52 27.68 27.48 2880 17.13 17.97 18.17 16.85
| 4253 | 3030 29.36 2951 30.56 | 17.23 1817 | 18.02 16.97
| 5022 |21.02 18.95 | | 2081 21.42 | 20.20 31.27 | 29.41 28.80
39.61 | 12.81 | 9.28 13.64 12.57 | 26.80 30.33 25.97 27.04
55.31 | 19.62 16.27 2045 18.32 | 35.69 39.04 34.86 36.99
117.98 | 48.19 | 47.73 46.04 4717 | 69.79 70.25 | 71.94 | | 7081
12041 | 4212 42.03 42.08 42,08 | 7820 7838 78.33 | 78.33
59.94 | 34.80 3266 33.97 35.23 | 25.14 2728 | (2597 | 2471
12111 4200 | 42,00 42.00 42.00 | 79.11 79.11 | 7911 79.11

Replacement for Table 2.4-35
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- | Depth to Water Water Level Elevation
S = | | ! - T
ﬁ - | | ol | ol
© £ =4 o
1 39 & zl : | EEREERERN g 9 g
al o S g o o g g § § Y S g g o g g § § I
b e g § 8 g g g <o g 5 g § 8 g g g b 5
g #81 9 2 § J N 0§ N ¥ g § g ¥ oo I H o Y ¥ g 3
o o 8 § 2 § 3§ 3§ °: d 2 5§ § 3§ F @ § ¢ -
= o d St & =5 a4 =2 3 33 4 4 o s & = &4 5 3 3 d a4 o
;ﬁﬂ__u_ﬂ_i'.‘lﬂﬂiﬁlﬂ.‘lﬁ‘.)'ﬁﬂ M (M (M (| (M (m  (m  (m (wm m (m (m |
OW:735 | 9120 | 9344 [85.77 R 55.25 55.80 | 3767 39.56 | 38.19 | Taz64
ow-743 | 103.65 | 105.89 | 30.58 | 30.01 | 37.66 | 38.48 | 66.31 66.88 68.23 67.41
ow-744 | 97.50 | 99.81 | 3347 . 3208 33.16 1 33.37 | 66.34 66.83 66.65 | 66.44
ow-752A | 9530 | 97.00 | 26.43 12604 23.72 2566 | 7057 70.96 | 73.28 | 71.34
ow-752B | 9579 | 97.41 | 6078 | | 59.89 | 60.39 60.75 | 36.63 3752 | 37.02 36.66
- ow-754 | 67.00 | e8.85 | 3212 | |31, 32.02 32.13 | 36.73 13775 | 36.83 3672
ow-756 | 106.56 | 10877 | 3199 0 32 3013 30.77 | 76.78 7673 | 7864 78.00
ow-759A | 97.78 | 9969 | 3023 27.28 2876 | 69.46 7241 7093
ow-7598 | 98.35 | 100.14 | 64.45 6361 | 1 63.95 | 64.14 | 35.60 36.19 36.00
ow-765A | 97.37 | 99.60 | 22.27 | 21.05 | 20.97 2217 77.43
Ow:765B | 96.82 | 9847 |61.50 | 60.94 60.91 61.33 37.14
ow-766 | 108.89 | 110.72 | 30.70 | 13032 28.90 29.86 80.86
Ow-768A | 48.48 | 49.84 | 24.10 2337 24.91 i 2542
owe769 | 5423 | 5643 | 2857 (2474 28.03 2117
oW-770 | 121.59 | 123.08 | 42.10 | 42.10 4211 80.97
{2008 COLA Supplemental Investigation Observation Wells
OW-304 | 68.78 | 71.01 [ 36.30 | 36.64 | 36.40 | 34.58 | 33.87 | 34.18 | 36.07 | 36.66 | 36.85 | 36.07
Ow-308 | 111.45 | 11362 | 77.62 | 72.77 7771 | 7641 7557 7543 7718  77.64 77.73  77.18
ow-774A | 97 | 12.20 | 1034 1045 1001 937 | 953 914 | 970 982 1001 | 9.70
| Owe77aB | 101 | 1255 | 1052 1048 | 1017 | 9.78 | 9.76 948  9.92 991 1006 | 9.92
| OW-778 | 1133 | 11545 | dv | dy | dy | dy | dy | dy | dy | dy | dy | dry
Ow-779 | 1009 | 10204 | dv | oy | dv | dy | dy | dy | dy | dy  dy | dny
ow-781 | 103 | 1287 72 | 10.95 | 10.62 | 10.31 | 1017 | 10.3
: ings due to proximity of d of w
—_4) Reported as dry in remarks (water level measurement form),

Replacement for Table 2.4-35
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Table 2.4-36—{CCNPP Unit 3
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Observation Wells Used in Hydrogeologic Evaluation}

> (Page-t-of2)
g Depth to Water Water Level Elevation
2%
g8
:5 Ps B E s | g F g s
= 0 & £ X 3 2 » B8 & £ 3 7% 8§ 8
5 e 3 ¢ &2 2 §F 3| &8 %3 £ 3 ¥ 5 g =
5 s & 3 § 2 35 5| z @ s % 2 5 z ¢
£ s & 2 & § £ 2 3 Z & 8 5 8 2 3
< (ft) (ft) (ft) ) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)  (ft) (ft) (ft (ft (ft) (ft)
Surficial Aquifer (SA)
OW-319A SA 10313 10491 | 2648 2658 2628 2622 2625 2644 2625|7843 7833 7866 63 7869 7866 7847 7866 7873 7865 7834
OW-323 SA 10696 10969 | 27.80 2822 28. 2796 2726 2688 2645 2652 ] 8189 8147 8173 8243 8281 8324 83.17 8381 8369 8292
OW-423  SA 11112 11316 | 2977 3004 30.03 2954 2902 2876 28388339 8338 8362 8414 8440 8478 8554 8574 8529
ow-428 SA 11392 11592 | 3782 3792 37.98 3769 3725 3717|7810 78, 94 7785 7791 7803 7823 7867 7875 7945 7972 7929
OW-436  SA 10813 11039 | 3168 3206 31.85 3155 31. 3060 3105 3028 33 7854 7884 7931 7899 7979 7934 80.11 8020 7967 79.17
OW-714  SA 11602 117.98 | 4593 4628 4633 4636 4619 458%, 4560 4542 4521 7170 7165 7162 7179 7211 7238 7256 7277 7320 7305 7473
OW-718  SA 11853 12041 | 4047 4056 4080 4107 4129 4137 4040 402 7985 7961 7934 7912 79.04 7923 8001 80.19 81.13 8169 8148
Ow-743  sA 10365 10589 | 3722 3777 3752 3735 3722 HGoq Replacement 68.12 6837 6854 6867 6890 6928 69.86 7009 71.11 7132 7175
OW-752A SA 9530 9700 | 2476 2518 2535 2536 2523 24 7182 7165 7164 7177 7292 7366 7423 7432 7543 7476 73.09
OW-756  SA 10656 10877 | 2998 3017 3042 3055 3050 3( 1O Table 2.4-36 | s60 7835 7822 7818 7831 7873 7935 7959 81.15 8172 81.00
OW-759A SA 9778 9969 | 2688 2753 2800 2812 2832 2741 2677 2550 24417281 7216 7169 7157 7137 7228 7292 7419 7528 7604 7596 78.61
OW-765A SA 9737 9960 | 2172 2202 21.87 2170 2120 1895 1925 1838|778 7758 7773 77.90 7840 79.50 8065 8035 8122 8173 8132 7948
OW-766 SA 10889 11072 76 2811 2760 27.30 | 81.84 8130 8152 8152 8196 8261 83.12 8342 8395 8387 83.20
Upper Chesapeake Unit (CU)
OW-301 CU 9451 9627 5804 5733 57.00 5678 |37.42 36.82 3793 3827 3823 3894 3927 3949 3981 3895 37.60
OW-313A CU 5103 5320 1890 17.93 1825 17.12] 3340
OW-3198  CU 10353 105.35 6649 6574 6552 6527 | 37.86
OW-328 CU 7629 7785 4013 3963 3942 39.32]37.08
OW-336 CU 9711 9907 60.19 5965 5920 5925 | 38.08
Surficial Aquifer (SA)
OW-401 CU 7138 7349 4 . 3337 3233 3245 31763936
OW-4138  CU 12290 8660 8730 87.13 8646 8514 8556 84.40 8475 8357 | 3825
OW-418A CU 822 944 860 797 645 760 640 691 568 | 3761
OW-703A CU 2733 2784 2805 2793 2760 27.12 2516 2560 2215|1832
OW-705 5022 | 2028 2110 2067 2010 19.02 1940 17.82 1860 1657 | 2094
OW-708A 3961 | 1339 1501 1385 1278 1046 1258 896 1220 671 |26.22
oW-711 5292 5531 | 1926 2064 1950 1843 16.14 1833 1594 1770 1433 ] 36.05
CU 5804 5994 | 3280 3387 3392 3356 3254 3230 3077 3077 2977|2714

7 Uond3S YySd
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Table 2.4-36—{CCNPP Unit 3 Observation Wells Used in Hydrogeologic Evaluation}
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{Page-2-0f2)
5 5 Depth to Water Water Level Elevation
% ]
3 K
w ]
E £ 2 g
§ SE g8 2 & =B
2 g 5§ 8 & X §8 § o 2 3 8
@ 2 N 5 ~ e 3 ~N -~ ~ B
4 bk 2 N - 2 2 oy N § o = e 8
3 T £ > £ ] £ £ oy 8 o % £ s ~ 8 ]
2 S 3 3 g @ 3 2 v o 8 2 T .; -
e & 8 2 % § 3 £ : 3 5 2 2 §3 & - g
5 5 Y < 4 2 &4 8§ ¢ =5 2 & 2 & =2 3
= <R (ft) ) () () (fo  (f)  (ft)  (f)  (f) | (F) (FfY) ()  (f)  (ft (ft) (f) (ft)
OW-735 cu 91.20 93.44 5418 55% 55.14 42,04 41.07 3970
OW-752B  CU 95.79 97.41 59.55 60.25 8.03 3825 3864 3881 3883 3940 3891 38.09
OW-754 cu 67.00 68.85 3132 3205 38.12 3792 3861 3873 39.18 39.53 3852 3752
OW-759B cu 9835 100.14 | 63.09 63.80 37.03 3727 3760 37.82 3784 3829 3797 3857
OW-765B cu 96.82 98.47 6022 6072 38.55 3870 3874 39.02 39.10 39.51 3923 3855
OW-768A CU 48.48 49.84 2405 2488 2672 26.19 2674 26.58 2731 2722 2629 25.69
OW-769 cu 5423 56.43 26.50 2796 3230 30.69 3295 3200 3588 3576 31.75 3003

3078 3102 3165 3174 3210 3257 3207 3094
See Replacement| 3241 3287 3330 3410 3292 3474 3450 3503 3535 3444 3322

Oow-3138  CL 50.73 53.54 § 2305 2365
0W-4188 CcL 43.67 4577 | 1252 1336 1290 1247 1167
Ow-7038  CL 4557 47.53 | 2934 2985 2995 29.73 2940

2
1

N

for Tabgez4_36 17.68 17.58 17.80 18.13 1843 2008 19.81 2279 23.06 19.85 21.06
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i ,_] Depth to Water Water Level Elevation
Ol O }
g 8% |
b S| € 8 ‘ © 8 ©
a9 39 g I 4 F & F F 7 3 H g ¥ & Y HF oy Y F 8§ &
1 #84 3 2 2 § § § 33 2 s J Y ¥ g§ § § § 3 g g ¢
of =2l 3 a A o 2 3 . < I - 3 d B s 2 a s & 2 <
<1ﬁ9|1!9m)@@ﬂ‘)ﬁﬂm)@m'm)&_@@@@ﬁﬂm)@)@‘m&
urficial Aquifer :
ow-319A | sA [ 103.13 | 104.91 [ 2648 | 12644 | 2625 26.18 | 78.43 | 78.33 | 78.66 | 78.83 | 78.63 | 78.60 | 78.66 | 78.47 | 78.66 | 78.73
ow-323 |sA| 106.96 | 10060 | 27.80 | 12645 2652 2588 | 81.89 8147 8132 | 81.56 | 81.73 | 82.43 | 82.81 83.24 83.17 83.81
ow423 [sa| 11142 | 11346 | 2077 | | 28.76 | 28.38 27.62 | 8339 83.12  83.13 | 83.23 | 83.38 8362 84.14 8440 8478 85.54
ow-428 |sa| 11392 | 11592 | 37.82 | 37.92 : ! | 3725 3747 3647|7810 78.00 77.94 77.85 7791 78.03 7823 7867 7875 79.45
| ow-436 | sa | 108.43 | 11039 | 31.68 | 32. ; | 31.05 3028 3019 | 78.71 | 78.33  78.54 78.84 79.31 7899 79.7
Ow-714 | sa| 116.02 | 117.98 | 45.93  46.28 | 46.33 46.36 46.19 4587 4560 | 4542 4521 4478 | 72.05 7170 | 71.65 7162 7179 7211 12, | |
OW-718 | SA | 11853 | 12041 | 4047 | 40.56 40.80 | 41.07 | 4129 41.37 | 41.18 4040 40.22 3928 | 79.94 79.85 7961 79.34 7912  79.04 7923 80.01
OW-743 | SA | 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 6812 6837 6854 6867 68.90 6928 69.86
Ow-752A | SA| 9530 | 97.00 | 2476 | 2518 2535 2536 | 2523 24.08 23.34 2277 2268 2157 | 72.24 71.82 7165 7164 7177 7292 7366 7423
Ow-756 | SA | 10656 | 108.77 | 29.98 30.17 | 30.42 | 30.55 3059 30.46 3004 2942 2918 27.62 | 78.79 | 78.60 78.35 78.22 78.18 7831 78.73 | 79.35
Ow-750A | sA | 97.78 | 9969 | 26.88 | 27.53 | 28.00 | 2812 | 28.32 2741 2677 2550 2441 2365|7281 7216 7169 7157 | 7137 | 72.28 7292 | 7419 | 75.2¢
ow-765A | sA | 97.37 | 9960 | 21.72 | 22.02 | 21.87 | 21.70 | 21.20 2010 | 18.95 | 1925 | 18.38 17.87 | 77.88 | 77.58 | 77.73 | 77.90 | 78.40 | 79.50 80.65 80.35 81.
ow-766 | SA | 108.89 | 11072 | 28.88 | 29.36 | 2042 2920 | 2920 28.76 2811 27.60 27.30 2677 | 81.84 8136 8130 8152 8152 81.96 8261 8312 83
{Upper Chesapeake Unit ‘
ow-301 fcu| 9451 | 9627 | 58.85 ] 59.45 [ 50.37 | 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 3804 | 3027 | 39.49  39.81
owase [0l ssas | oor , | 58.34 )4 | 57.33 | 57.00 | 56 3742 | 3690 .
ow-308 |cu| 11145 | 11362 , g
Ow-313A fcu | 5108 | 5320 | 19.80 | 2040 2008 1957 1880 18.90 17.93 1825 17.12 1677 | 33.40 | 3280 | 33.12 3363 | 3440 34.30 3527 3495 3608 3643
Ow-3198 | cU | 103.53 | 10535 | 67.49 | 67.97 67.95 67.53 66.57 6649 6574 6552 6527 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| 7629 | 77.85 | 4077 4140 4135 4068 4033 40.13 | 39.63 39.42  39.32 38.72 | 37.08 | 36.45 3650 3717  37.52  37.72 38.22 | 38.43 13853 | 39.13
ow-336 |cu| o711 | 99.07 | 60.99 61.36 6152 6045 60.42 60.19 5965 59.20 5925 58.76 | 38.08 | 37.71 | 37.55 13862 | 3865 38.88 3942 39.87 39.82 40.31
ow-401 |cu| 7138 | 7349 |34.13 34.95 3473 3372 3295 3337 3233 3245 31.76 31.38 | 39.36 38.54 | 38.76 | 39.77 | 40.54  40.12 41.16 | 41.04  41.73 | 4211
OW-4138 | cu | 122.90 | 124.85 | 86.60 | 87.30 | 87.13 8646 8514 8556 8440 8475 8357 8325 | 38.25 37.55 | 37.72  38.39 | 39.71 | 39.29 4045 4010 4128 41.60

Replacement for Table 2.4-36
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- Depth to Water Water Level Elevation
©
lg © : © © ©|
£ g 3 3 § § y § . s 8 z § § 3 § .
g 3 & & § 3 3 ¥ F 8§ g g § & Y g zy J F 3 s
5] B g § & g g § 8 = & 8§ 8 §H & g g § g I S
of 8 3 o & g g § 2 H ¢ I F d§ & o g g F 5§ §f =
3 3 G 4 4 o 2 48 s & 2 Q4 34 A & o 2 & s A 2 2
s s BN O O O WO O 0 O O W O Y T O ) (f)
OW418A | CU| 4366 944 | 860 | 797 | 645 760 | 640 691 | 568 5.7 | 37.61 3639  37.23 | 37.86 | 39.38 | 38.23 | 3943 4026
ow-703A | cu| 44.02 27.84 | 28.05 | 27.93 | 27.60 27.12 2516 2560 2215 21.95 | 1832 17.81 17.60 17.72 18.05 1853 2049 | 23.70
ow-705 |cul| 4771 2110 | 2067 | 2010 19.02 1940  17.82 | 1860 | 1657 16.35 | 20.94 29.12 | 29.55 30.12 3120 30.82 3240 | 33.87
ow-708A | cu| 37.44 15.01 | 13.85 | 1278 | 1046 12.58 | 8.96 11220 671 6.77 | 2622 | 24.60 25.76 | 26.83 | 29.15 | 27.03 3065 32.84 |
ow-711 |cu| 5292 2064 | 19.50 | 18.43  16.14 18.33 1594 | 17.70 | 14.33  14.36 | 36.05 34.67 3581  36.88 3917  36.98  39.37 | 40.95
ow-725 |cu| 58.04 33.87 3392 3356 3254 3230 30.77 | 3077 | 20.77 28.95|27.14 2607 26.02 2638 2740 | 27.64 | 29.17 | 30.99
ow73s fcu| 9120 55.17 | 5514 | 5457 | 53.31 53.24 5236 | 52.13 | 5216 5140 | 39.26 3827 3830 38.87 4013 4020 41.08 4131 4128  42.04 |
ow-7528 | cu| 95.79 | 60.25 | 60.05 5975 | 59.38 59.16 | 58.77  58.60  58.58 58.01 37.16 | 37.36 37.66 38.03 3825 38,64 | 39.40 |
ow-754 |cu| ez.00 | es. 32.05 31.80  31.05 3073 3093 3024 3012 2967 29.32 36.80 37.05 37.80 38.12  37.92 3861 | 3953
ow-759B | cu | 98.35 | ic | 63.80 | 63.56 6331 | 63.11 62.87 1 62.32 | 6230 61.85 | 36.34 3658 | 36.83  37.03 3727 37.60 38.29
ow-7658 | cu | 96.82 60.72 60.55 6040 59.92 59.77 5973  59.45 5937 58.96 |37.75 | 37.92 38.07 3855 3870 38.74 39,51
ow-768A | cu| 4848 12367 23.12 | 2365 2310 2326 | 2253 2262 | 25.79 | 24.96 | 25.80 | 26.17 26.72 | 26.19 | 26.74 | 26.58 2122
ow-769 |cu| s4.23 | 2674 | 2413 2574 2348 | 2443 | 2055 20.67 | 20.93 | 28.47 | 29.06  29.69 | 32.30 | 30.69  32.95 | 32.00 35.76
e e | 20.74 | 2410 | 25. | 20.55 | 2 82.30 | 30.69 | 32.95 |
{Lower Chesapeake Unit
ow-3138 [ cL | 5073 12365 2347 | 23.17 | 22.76 | 22.52 | 21.89 | 21.80 | 21.44 20.97 29.89 | 30.07 | 30.37 | 30.78 | 31.02 | 31.65 | 32.57
ow-418B | cL | 4367 1252 | 1336 12.90 1247 1167 12.85 11.03  11.27 | 10.74 1042 3241 | 32.87 3330 3410 32.92 3474 3535
ow-7038 | cL | 4557 29.34  29.85 2095 | 2973 2940 29.10 | 27.45 27.72 2474 24.47 17.68 17.58 17.80 | 18.13 18.43 20.08 | 23.06
= o e | 20.80 12095 2073 45 | 21,72 | 2474 | 2447 g6/ A7.50 11760 11613 J | | 306
ow7s1 e | 103

Replacement for Table 2.4-36
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- 1 ‘Degth to Water‘ Water Level Elevation
O i | 1
i i
8 5 N~ 3 © © 5 ~ -4 ©
1 -~] o0
= 8 8 § ¢ 8 8 g #§ ¢ 4 § § ¢ ¢ & § f f § ¢
of 5 3 g & 8 3 A § g g 8 g & 8 3 2o § g g 8
=] 3 15 sl 3 8 8 2 3 3 o =2 & s 3 8 48 4 3 3 et 2 a
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[Surficial Aquifer ‘ ;
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 | 10069 | 26.00 | 26.77 2848 29.77 | 2947 28.22  29.01 | 29.30 8369 8292 B81.21 79.92 8022 8147 80.68 80.39
ow-423 | sa | 11112 | 113.16 | 27.42 | 27.87 | 2053 | 31.70 | 32.02 31.01 | 31.56 | 31.87 | 85.74 8520  83.63 8146  81.14 82.15 8160 B81.29
ow-428 |sa| 11392 | 115.92 | 36.20 | 36.63 | 37.56 38.47 38.82 38.40 38.46 3857 79.72 | 79.29 | 78.36 | 77.45  77.10 | 77.52 77.46 | 71.35
ow-436 |sa| 10813 | 11039 | 3072 | 31.22 3232 | 33.26 | 3312 3210 | 32.82  33.06 | V7087 7947 | 7807 7713 7727 7829 7757 | 77.33
Ow-714 | sA | 116.02 | 117.98 | 44.93 | 43.25 | 46.05 | 47.57 | 47.32 46.48 | 48.11 4853 73.05 7473 | 71.93  70.41  70.66  71.50 69.87  69.45
ow-718 | sA | 11853 | 12041 | 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 | 10365 | 10589 | 3457 | 34.14 | 37.17 | 38.35 3826 3865  39.82  39.97 7132 | 71.75 | 68.72 | 67.54  67.63 67.24 66.07 | 65.92
ow-752A | sA| 9530 | 97.00 | 2224 23.91 | 2578 2722 26.73 2473 | 25.71  26.11 74.76 | 73.00 | 71.22 | 69.78 | 7027 7227 7129 | 7089
ow-756 | sA | 106.56 | 108.77 | 27.05 | 27.77 | 1.75 | 31, 60 | 31.7 8172 | 81.00  79.02 | 77.33  77.02 | 77.43 77.17 @ 77.00
ow-759A | sa | 97.78 | 99.69 | 2373 | 21.08 | 2827 | 75.96 7861 | 7142 | 69.11 69.83 6877 7017  69.85
ow-765A | sA | 97.37 | 99.60 | 18.28 | 20.12 | 2212 | 22.57 81.32 | 7048 | 7748 | 77.03 7787 78.05 7735 7118
ow-766 | SA | 108.89 | 110.72 | 26.85  27.52 | 2 83.87 8320 8125  79.70 | 79.90 | 80.92 80.18 k 79.93 |
Upper Chesapeake Unit
ow-301 Jcul 94.51 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| es7s 1] - | 3728 3743 3733 3678) | | | | ‘ 13373 | 33.58 33.68  34.23
ow-308 fcul 11145 78.33 | 78.41 7829 78.00 ; 13529 3521 3533 3562
ow-313A fcu| 5103 | | 1823 1956 2, 12380 | 2151 2171 | | | 3497 | 3364 3215  31.68 32.88 2940 31.69 3149 V V
ow-319B | cu| 10353 6572 | 67.22 69. 68.18 | 69.31 | 69.48 3963 | 38.13 | 36.90 3590 36.97 37.17 36.04 35.87
ow-328 Jcu| 7629 | : 39.33 | 40.52 2.5 | 4160 | 42,57 | 42.67 38.52 | 37.33 | 35.95 | 35.32 36.17 3625 3528 3518
ow-336 |cul 9711 59.28 | 60.57 61.80 | 62.63 | 61.86 | 61.67  62.73 | 62.78 | 3079 | 38.50 37.27  36.44 | 37.21 37.40  36.34 36.29 |
ow-01 |cul 7138 | 3266 | 34.14 3580 36.59 | 35.04 35.07 | 36.36 | 36.62 40.83 | 39.35 37.60 36.90 3845 3842 37.13 36.87 |
OwW-4138 | 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 3749 36.20 3598

Replacement for Table 2.4-36
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ow-418A fcu| 4a. : 32 | 865 | 1067 | 10.62 | 8.38 & 8.95 | 10.70 | 11.17 38.51  37.18
Oow-703A fcu| 44.02 | 4565 | 2568 24.08 2842 2883 2817 2814  29.15 | 2054 19.97 | 21.57
ow-705 |cu| 4771 | 5022 | 1872 | 2022 21.80 22.18 | 20.75 2090 2221 2250 31.50 | 30.00
| ow-708A Jcu | 3744 | 3961 |11.70 | 1450 | 16.26 | 17.36 1346 1318 1567 2791 | 25.11
cul 52902 | 5531 | 18.18 | 19.85 21.88  19.50 | 19.42 20.03  14.67 37.13 3546
cu| 5804 | 59.94 | 3047 3414 34.82 3572 33.83 3432 | 3587 29.47 | 25.80  25.12
cul 9120 | 9344 | 5237 5374 5598 5672 | 55.09 5532  56.80 41.07 | 39.70 | 37.46
ow-752B Jcu| 9579 | 97.41 | 58.50 | 59.32 | 60.68 | 61.05 | 60.43  60.47 | 61.46 | 38.91 | 38.09
ow-754 Jcu| 67.00 | 68.85 | 30.33 | 31.33 | 32.50 32.98  31.86  32.00 32.87 3852 | 37.52
ow-7598 | cu | 98.35 | 100.14 | 62.17 | 6157  64.15 64.48 | 64.00  64.17 | 65.06 | 37.97 | 3857
ow-765B |cu | 96.82 | 98.47 | 50.24 | 50.92 61.07 61.58 | 61.24 61.27 | 61.88 | 3023 | 3855
OW-768A | cu | 48.48 | 49.84 | 2355 24.15 2617 2675 23.84 24.42  26.34 26.29 | 25.69 23.03
ow-769 |cu| 5423 | 5643 | 2468 2640 2637 3027 2770 28.07 | 29.88 | 33. | 3175 3003 :
ow-774A Jcul 97 | 1220 | T 1013 | 1021 1015 998 | | 207 | 199 205 222
Lower Chesapeake Unit
ow-3138 | cL | 50.73 | 53.54 [21.47 | 2260 | 24.23 | 24.85 | 23.98 | 23.74 | 24.78 | 25.08 32.07 | 30.94 | 20.31 ;
ow-4188 | cL | 4367 | 4577 | 11.33 | 12.55 | 14.50 | 14.96  13.02 13.13  14.67  15.16 | 3444 3322 3127
ow-7038 | cL | 4557 | 4753 | 2768 2647 3038 3072 3002 | 30.80  31.02 3142 | 19.85 21.06 | 17.15
ow-774B |cL| 101 | 1255 | T 11045 | 1000 | 1015 1004 | ' 240 255 240 251
ow-781 oL | 103 | 1287 10.36 | 10.58 | 10.44 10.45 251 220 | 243 242

Replacement for Table 2.4-36
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{Surficial Aquifer
A [ 10313 | 104.91 [ 26.28 2644 | 78.53 | 7847 78.38
SA | 106.96 | 109.69 | 20.57 27.55 80.61 | 82.14 80.97
Isal 11112 | 11316 | 32,07 29.77 81.19 83.39 82.73
|sal 113.92 | 115.92 | 38.85 | 68 77.06 | 78.24 77.79
sA | 10843 | 11039 | 33.31 | 7742 | 78.73 78.29
sA | 116.02 | 117.98 | 48.19 46.04 70.25 1 70.81
118.53 | 120.41 | 42.12 4208 78.38 7833
sA | 10365 | 105.89 | 39.58 37.66 66.88 67.41
sA| 9530 | 97.00 | 26.43 2372 70.96 71.34
106,56 | 108.77 | 31.99 30.13 76.73 78.00
sA| 9778 | 9969 |30.23 27.28 69.51 70.93
sA| 97.37 | ses60 | 2227 20.97 78.55 77.43
sa | 10s.89 | 110.72 | 30.70 28.90 80.40 80.86
{Upper Chesapeake Unit
OW-301 JCU| 9451 | 9627 §5993 ) = | 5865 . 972 | 600213634 | s, . 3625
ow304 fcul 6878 | 71.01 3630 3664 36.40 | 3458 3387 34.18 36.07 36.66  36.85 36.07 | 34.71 3437 3461 13435 3416 34.94
ow-308 |cu| 11145 | 11362 | 77.62 | 77.77 | 77.71 | 7641 7557 1543 | 7718 | 77.64  77.73 77.18 | 36.00 | 35.85  35.91 | 37. 35.98 3589 36.44
e lalaal e e | P a1y | 3221 | ¢ e
ow-3198 | cu| 10353 | 105.35 | 68.72 | 67.46 68.33 | 68.78 | 36.63 36.57
ow-328 |cu| 7629 | 77.85 | 42.07 | 4084 41.59. 4219 | 35.78 3566
ow-336 |cul 9711 | 99.07 | 6224 60.97 61.80 | 62.28 | 36.83 36.79
ow401 |cul 7138 | 7349 | 3567 3371 35.16 | 35.47 | 37.82 A 8.02
ow-413B | cu | 122.90 | 124.85 | 87.80 | 86.07 8751 87.72 | 37.05

Replacement for Table 2.4-36
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OW-418A | CU | 43.66 9.00 | | 6.74 9.46 8.66 | 36.83 39.09 | 36.37 3717
ow-703A | cu| 44.02 28.52 | | 27.68 27.48 28.80 | 17.13 17.97 18.17 16.85
ow-705 |cu| 4771 21.02 | 18.95 20.81 21.42 | 29.20 31.27 29.41 28.80
ow-708A | cu| 37.44 12.81 9.28 13.64 12.57 | 26.80 30.33 25.97 27.04
ow-711 |cu| s2.92 | 5531 | 19.62 1627 | 2045 18.32 | 35,60 39.04 34.86 36.99
ow725 |cu| 58.04 | 59.94 | 34.80 32.66 33.97 3523 | 25.14 21.28 2597 2471
ow-735 |cul 9120 . 5577 53.88 55.25 55.80 | 37.67 139.56 38.19 3764
ow-7528 |cu| 9579 | 9741 |e078 59.89 60.39 60.75 | 36.63 37.52 37.02 36.66
ow-754 |cu| 67.00 3212 3110 3202 3213 | 3673 3175 36.83 36.72
ow-759B | cu| 98.35 | 100.14 | 64.45 | 63.61 63.95 64.14 | 35.69 36.53 36.19 36.00
ow-7658 cu| 96.82 | 9847 | 6150 | 60.94 6091 61.33 | 36.97 37.53 | 37.56 37.14
ow-768A [cu| 4848 | 49.84 | 2410 23.37 24.91 2442 | 2574 2647 | ' 1 24.93 2542
ow769 |cu| 5423 | 5643 | 2857 | (2474 28.03 2866 | 27.86 31 2840 21.77
ow-774A |cul 97 10.34 1045 1001 937 # 953 914 970  9.82 1001 970 | 1.86 175 219 @ 2.83 @ 267  3.06 250 219 250
Lower Chesapeake Unit
ow-3138 [ CL | 50.73 2232 2326 2347 2433 [ 2922 3028 3007 2921
ow-4188 | cL | 4367 | 4577 | 1347 | 12.09 | 13.28 13.62 | 32.30 : 32.49 3215
ow-7038 | cL | 4557 30.30 2936 2951 3056 | 17.23 18.02 , 16.97
| ow-774B | cL| 101 10.52 978 976 948 992 | 991 1006 992 | 203 | 207 | 238 277 279 307 263 264 249 263
ow-781 |cL| 103 1072 10.95 | 10.62 10.31 1047 9.94 1012 | 1021 1036 1012 | 215 | 192 | 225 256 @ 270 | 293 275 266 251 275

Replacement for Table 2.4-36




FSAR: Section 2.4 Deleted Hydrologic Engineering

N\
Table 2.4-38—{CCNPP-Unit 3-Aquifer Unit Geotechnical Parameters)}
Sample Geotechnical Laboratory Test Results Calculated Values
Top Natural Moist Unit Effective
Elevation Moisture Weight Specific Poro Porosity
Boring (ft) (%) (PCF) Gravity Void Ratio (%)
Surficial Aquifer
B-320 29.4% 124 2.63 41.6% 33.3%
B-722 26.8% 120 2.76 45.0% 36.0%
B-732 753 23.1% 124 275 41.3% 33.0%
Mean = 42.7% 34.1%
Upper Chesapeake
B-328 12.8 44.2% 121 . 0.978 49.4% 39.6%
B-321 -2.8 28.5% 20.5 .67 0.777 43.7% 35.0%
B-423 6.6 23.1% 1 274 0.754 43.0% 34.4%
B-420 09 283% Table Deleted | 0.882 46.9% 37.5%
B-440 53 30.0% 0.923 48.0% 38.4%
0.863 46.2% 37.0%
Lower Chesapeake
B-304 -30.5 113.2 2.65 41.5%
B-401 -26.4 117 2.70 43.1%
B-701 -38.8 116 2.64 39.0%
Mean = 41.2%
Calculations:
Void Ratio = (S| ic Gravity (x) Unit Weight of Water (x) (1+ Natural Moisture)/(Moist Unit Weigh
Unit Weight Water = 62.4
Porosity 'oid Ratio)/(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

Figure 2.4-59—{Schematic Cross-Section of Southern Maryland Hydrostratigraphic
Units}
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Potomac Group

Not ta scale

CCNPP Unit 3 2-1001 Rev. 6
© 2007 UniStar Nuclear Services, LLC. All rights reserved.

COPYRIGHT PROTECTED
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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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Figure 2.4-67—{Cross-Section B-B’ Through Proposed Unit 3 Power Block Area}
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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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~ Replacement for Figure 2.4-68
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I Figure 2.4-69—{Ground Water Elevations for the Surficial Aquifer, July 2006 Through 04 a
z 5
S | October 2009 |
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Replacement for Figure 2.4-69
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