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ABSTRACT

During March 2008, archaeologists with Panamerican Consultants, Inc. of Memphis, Tennessee
conducted an intensive submerged cultural resources remote sensing survey of a proposed
outflow pipeline at the Calvert Cliffs Nuclear Power Plant in Calvert County, Maryland, north of
both Solomons Point and the mouth of Patuxent River. The project area that required survey is
650-x-1,400 feet and is centered on the proposed outfall pipeline. Performed under contract to
MACTEC Federal Programs, Inc. of Herndon, Virginia, the investigation was comprised of a
magnetometer, sidescan sonar, and subbottom profiler survey, the primary focus of which was to
determine the presence or absence of anomalies representative of potentially significant
submerged cultural resources eligible for listing on the National Register of Historic Places.

Results of the survey identified a total of 9 magnetic anomalies and 5 sidescan sonar targets.
None of the magnetic anomalies or sidescan targets are considered potentially significant for the
purposes of this investigation, and no further archaeological work is recommended. However,
the reconstruction of the bay bottom with sidescan and subbottom revealed a paleolandscape
setting with a paleochannel to the south of the proposed pipeline and an indurated hillock and
large rock outcrop at the location of the proposed pipeline alignment. It is thought that the
location of the rock outcrop will adversely effect pipeline construction. Because the area
between the line of the current proposed pipeline and the paleochannel feature to the south and
east of the pipeline has a potential for submerged prehistoric cultural resources, this area should
be avoided if the pipeline alignment is to be moved. The optimum realignment area would be to
the north and west of the current proposed route.
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1. INTRODUCTION

During March 2008, archaeologists with Panamerican Consultants, Inc. of Memphis, Tennessee
(Panamerican) conducted an intensive submerged cultural resources remote sensing survey under
contract to MACTEC Federal Programs, Inc. of Herndon, Virginia (MACTEC) of a proposed
outflow pipeline at the Calvert Cliffs Nuclear Power Plant (Figure 1). Located in Calvert
County, Maryland and north of both Solomons Point and the mouth of Patuxent River, the
project area that required survey measures 650-x-1,400 feet and is centered on the proposed
outfall pipeline. The outfall will extend 550 feet into Chesapeake Bay from an area that contains
existing bulkheads, and construction of the outflow pipe will include excavation of a trench with
a dredge, placement of the outfall line, and then covering the line and trench with dredged spoil
(Figure 2).

Figure 1. Project area location map (excerpt from NOAA Navigational Chart "Patuxent River and Vicinity,
MD," Chart No. 12264).

Comprised of a magnetometer, sidescan sonar, and subbottom profiler survey, the primary focus
of the investigation was to determine the presence or absence of anomalies representative of
potentially significant submerged cultural resources eligible for listing on the National Register
of Historic Places (NRHP), and if present, which, subsequently, might require additional
investigations. A secondary aspect was the identification of hazards to the proposed pipeline
construction.
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Introduction

Figure 2. Plan for the outflow pipe, showing its location, the location of the barge jetty, and various survey
points (courtesy of MACTEC).

The project was conducted relative to responsibilities under various Federal and State statutes,
and was performed in compliance with Section 106 of the National Historic Preservation Act of
1966 (NHPA), as amended (36 CFR 800, Protection of Historic Properties), and the Abandoned
Shipwreck Act of 1987 (Abandoned Shipwreck Act Guidelines, National Park Service, Federal
Register, Vol. 55, No. 3, December 4, 1990, pages 50116-50145), as well as State of Maryland
guidelines for submerged cultural resources surveys.

Results of the remote sensing survey identified a total of 9 magnetic anomalies and 5 sidescan
sonar targets. None of the magnetic anomalies or the sidescan sonar targets are considered
potentially significant for the purposes of this investigation, and no further archaeological work
is recommended. The reconstruction of the bay bottom with sidescan and subbottom revealed a
paleolandscape setting with a paleochannel to the south of the proposed pipeline and an
indurated hillock and large rock outcrop that extends approximately 90 feet on either side of the
proposed pipeline at the location of the proposed pipeline alignment. It is thought that the
location of the rock outcrop will adversely effect pipeline construction. Because the area
between the line of the current proposed pipeline and the paleochannel feature to the south and
east of the pipeline has a potential for submerged prehistoric cultural resources, this area should
be avoided if the pipeline alignment is to be moved. The optimum realignment area would be to
the north and west of the current proposed route.
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2. HISTORICAL BACKGROUND

Limited archival investigations were conducted for this project to understand the potential for
both historic (shipwreck) resources and submerged prehistoric resources. Presented below, the
background information has been divided into descriptions of the local environmental setting,
and cursory historic period and prehistoric period potentials.

Panamerican reviewed company reports dealing with Maryland maritime history, visited the
Calvert Marine Museum in Solomons seeking information about known shipwrecks in the area
or the potential for their existence, and interviewed local geoarchaeologist Darrin Lowery with
regard to known locations of submerged prehistoric sites and the potentials for same.

No shipwrecks were known for the area and it was considered low potential that they might
occur along the straight, exposed shoreline. No submerged prehistoric sites were known for the
area, but the potential for Paleoindian through Archaic remains was considered likely.

ENVIRONMENTAL SETTING

Most of the Maryland shoreline is broken and sinuous because sediments of the coastal plain
offer little resistance to erosion and since low-lying portions are easily inundated. Only the bay
shore of Calvert County is marked by higher bank or relatively straighter shorelines and the
eroding sediment hills.

Calvert Cliffs are remnant hillocks of sediment beds sheared by erosion and calving (Figures 3
and 4). The geologic beds of the cliffs (eroded portions of old sediment beds) apparently
continue underwater according to the sidescan record.

Figure 3. Viewing approximately west, toward the power plant in the center and the barge jetty to the left.
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Historical Background

Figure 4. Sediment beds of the cliffs showing the sandy constituents potential in the bay as runoff and as
similar, older, additional beds below the water line.

The nearest ice sheet to Chesapeake Bay was approximately 200 km north of Maryland during
the last continental glaciation (around 25,000 B.P.). Sea level changes and sediment deposits
around Chesapeake Bay are the indirect effects of this nearby glaciation.

Evidence suggests the Chesapeake Bay is very young, perhaps no more than 8,000 to 10,000
years old, depending on when isostasy and sea level rise coincided to breach the mouth of the
bay. The bay and the lands that surround it are the result of changes in sea levels associated with
the fluctuations of major ice sheets during the Pleistocene.

Chesapeake Bay is the result of the Holocene drowning of the drainage system of the ancestral
Susquehanna River (PaleoSusquehanna). The evolution of the bay includes the continued
submergence of this feature.

There are rich records locally of prehistory, protohistory, colonial history, and United States
history, but these are only outlined here for purposes of brevity.

PREHISTORIC POTENTIALS

Prehistorically, the record of Maryland includes a full sequence from the Paleoindian era through
Archaic, Woodland, Protohistoric, and colonial times for Native Americans.

Since sea levels have risen over the time that people were in the area, the potential exists for
submerged prehistoric sites in Chesapeake Bay (Blanton and Margolin 1994). These sites can be
predicted to occur in paleolandscape situations similar to terrestrial landscape settings where
sites are known to occur on land (i.e., on river terraces, near chipping stone outcrops, etc.).

Potential prehistoric components include Paleoindian, Early Archaic, and Middle Archaic.
Woodland and later remains would only be flotsam or jetsam, and would be interesting but not
significant, save remains of canoes or fishing weirs and the like (Blanton and Margolin 1994).

HISTORIC POTENTIALS

Since its discovery and exploration, the Chesapeake Bay area has seen the development of a rich
maritime history, with several maritime museums and displays in different states around its
margins. Much of this history is with regard to various kinds of sail-powered vessels; however,
steam-powered vessels were introduced by 1813. Nevertheless, the exposed coastline of the
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Historical Background

Calvert Cliffs remote sensing survey project area is not as conducive to vessel abandonment and
scuttling as the inlets. Thus, catastrophic encounters with the coast provide greater potential for
ship remains, although none are known (Dodds, personal communication 2008). Known vessel
types within Chesapeake Bay include the following (Lydecker and Krivor 2004):

• Brig/brigantine
* Barkentine
* Clipper Ship
* Canoe, Brogan and Bugeye
* Sailing work vessels
* Sloop
* Schooner, Pungy, Baltimore clipper
* Skiff
* Skipjack
* Sharpie
* Steamboats

Of the eleven types of vessels listed above, most would have been scuttled or otherwise
abandoned inside more protected waters such as up in the Patuxent River, and not on the
windward and wave-ward side of Chesapeake Bay.
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3. METHODS

PROJECT PERSONNEL
The personnel assigned to this project met training and qualification requirements outlined in the
U.S. Army Corps of Engineers Safety and Health Requirements Manual (EM 385-1-1). All team
members were current in their Red Cross training for first aid and Cardio-Pulmonary
Resuscitation (CPR). Andrew D.W. Lydecker, Michael Faught, and James Duff served as the
maritime archaeologists. Lydecker and Faught are both maritime archaeologists with graduate
degrees in Anthropology (Archaeology), and all three have extensive experience in remote
sensing surveys.

Safety was of paramount concern during the remote sensing and diving phases of this project.
Panamerican personnel registered with the Plant guards and attended a safety meeting the day
before the survey with Plant Safety Officer, Tim Koller.

REMOTE SENSING SURVEY EQUIPMENT

The remote sensing survey was conducted with equipment and procedures intended to facilitate
the effective and efficient search for magnetic and/or sidescan sonar anomalies and to determine
their exact location. The positioning system used was a Trimble DSM12/212, Integrated 12-
channel Global Positioning System (DGPS). Remote sensing instruments included a Marine
Magnetics SeaSPY overhauser magnetometer, a Marine Sonic Technology sidescan sonar, and
an Edgetech 424 XSE-500 Shallow Tow X-Star subbottom profiler system.

DIFFERENTIAL GLOBAL POSITIONING SYSTEM

A primary consideration in the search for magnetic anomalies is positioning. Accurate
positioning is essential during the running of survey tracklines and for returning to recorded
locations for supplemental remote sensing operations or ground-truthing activities. These
positioning functions were accomplished on this project through the use of a Trimble Navigation
DSM 12/212 global-based positioning system (Figure 5).

Figure 5. Trimble Navigation DSM 12/212 global-based positioning system used during the investigation.

The DSM12/212 is a global positioning system that attains differential capabilities by internal
integration with a Dual-channel MSK Beacon receiver. This electronic device interprets
transmissions both from satellites in Earth's orbit and from a shore-based station, to provide
accurate coordinate positioning data for offshore surveys. This Trimble system has been
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Methods

specifically designed for survey positioning. The differential system corrects for the difference
between received and known positions. The DGPS aboard the survey vessel constantly
monitored navigation beacon radio transmissions in order to provide a real-time correction to any
variation between the satellite-derived and actual positions of the survey vessel.

For this project, the magnetometer and DGPS data were integrated with a Sony VAIO laptop
computer via NMEA protocols, utilizing Hypack Max® software applications for survey control,
data storage, and data analysis. Hypack Max® was developed specifically for marine survey
applications by Coastal Oceanographics, Inc.

The computer and associated hardware and software calculated and displayed the corrected
positioning coordinates every second, and stored the data along with magnetic readings at that
location. The level of precision for the system is considered by the manufacturer to achieve sub-
meter accuracy (Trimble Navigation Limited 1998:1-2).

Each of the remote sensing devices was measured for "layback," which is their orientation
relative to the antenna (Figure 6). This information is critical in the accurate positioning of
targets during the data analysis phase of the project and in repositioning for any subsequent
archaeological activities. The magnetometer was run 50 feet off the stem, the sidescan
amidships the port side, and the subbottom amidships the starboard side.

Figure 6. Equipment schematic illustrating layback (courtesy of Coastal Oceanographics, Inc.).

MAGNETOMETER

The remote sensing instrument used to search for ferrous objects on or below the ocean floor of
the survey area was a Marine Magnetics SeaSPY overhauser magnetometer (Figure 7). The
magnetometer is an instrument that measures the intensity of magnetic forces. The sensor
measures and records both the Earth's ambient magnetic field and the presence of magnetic
anomalies (deviations from the ambient background) generated by ferrous masses and various
other sources. These measurements are recorded in gammas, the standard unit of magnetic
intensity (equal to 0.00001 gauss). The SeaSPY is capable of sub-second repeatability, but data
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was collected at one-second intervals both digitally and graphically, providing a record of both
the ambient field and the character and amplitude of anomalies encountered. This data was
stored electronically in the navigation computer and backed up to CD-ROM.

The ability of the magnetometer to detect magnetic anomalies, the sources of which may be
related to submerged cultural resources such as shipwrecks, has caused the instrument to become
a principal remote sensing tool of marine archaeologists. While it is not possible to identify a
specific ferrous source by its magnetic field, it is possible to predict shape, mass, and alignment
characteristics of anomaly sources based on the magnetic field recorded. It should be noted that
there are other sources, such as electrical magnetic fields surrounding power transmission lines,
underground pipelines, navigation buoys, or metal bridges and structures, that may significantly
affect magnetometer readings. Interpretation of magnetic data can provide an indication of the
likelihood of the presence or absence of submerged cultural resources. Specifically, the ferrous
components of submerged historic vessels tend to produce magnetic signatures that differ from
those characteristic of isolated pieces of debris.

While it is impossible to specifically identify the source of any anomaly solely from the
characteristics of its magnetic signature, this information, in conjunction with other data (historic
accounts, use patterns of the area, diver inspection), other remote sensing technologies, and prior
knowledge of similar targets, can lead to an accurate estimation.

Figure 7. Marine Magnetics SeaSPY overhauser magnetometer used during the survey.

SIDESCAN SONAR

The remote sensing instrument used to search for physical features on or above the ocean floor
was a Marine Sonic Technology (MST) Sea Scan sidescan sonar system (Figure 8). The
sidescan sonar is an instrument that, through the transmission of dual fan-shaped pulses of sound
and reception of reflected sound pulses, produces an acoustic image of the bottom. Under ideal
circumstances, the sidescan sonar is capable of providing a near-photographic representation of
the bottom on either side of the trackline of a survey vessel. This range was set at 20 m during
the Calvert Cliffs Survey.

The MST Sea Scan sidescan sonar unit utilized on this project was operated with an integrated
single frequency 600 kHz towfish. The Sea Scan PC has internal capability for removal of the
water column from the instrument's video printout, as well as correction for slant range
distortion. This sidescan sonar was utilized with the navigation system to provide manual
marking of positioning fix points on the digital printout. Sidescan sonar data are useful in
searching for the physical features indicative of submerged cultural resources. Specifically, the
record is examined for features showing characteristics such as height above bottom, linearity,
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and structural form. Additionally, potential acoustic targets are checked for any locational match
with the data derived from the magnetometer and the subbottom profiler.

The MST Sea Scan PC sidescan sonar was linked to a towfish that employed a 600 kHz power
setting and a variable side range of up to 100 meters-per-channel (200 m coverage per line) on
each of the run sidescan lines. The 20-meters-per-channel setting was chosen to provide detail
and enough overlapping coverage with the 100 ft. line spacing to insure full coverage of the
survey area. The power setting was selected in order to provide maximum possible detail on the
record generated; 600 kHz was the preferred frequency. The 20-meters-per-channel selection
made it possible to collect acoustic data over a 40 m (131 ft.) wide area on each line that the
sidescan sonar was employed.

The sidescan sonar images were merged and mosaiced using Chesapeake SonarWEB Pro
software. These images were combined with other data in ArcView 3.3.

Figure 8. Marine Sonic Technology (MST) Sea Scan sidescan sonar system.

SUBBOTTOM PROFILER

The Calvert Cliffs underwater remote sensing survey deployed an Edgetech 424 XSE-500 Shallow
Tow X-Star System of topside processor and towfish (Figure 9). This system included a Model
3100-G Topside Processor with DISCOVER Subbottom Software and a 4-24 kHz SB-424
towfish.

Subbottom profilers generate low frequency acoustic waves capable of penetrating the seabed
and then reflect off boundaries or objects within the subsurface. These returns are received by
hydrophone or hydrophone array operated in close proximity to the source. The data are then
processed and reproduced as a cross section scaled in two-way travel time (the time taken for the
pulse to travel from the source to the reflector and back to the receiver). This travel time can
then be interpolated to depth in the sediment column by reference to the travel time of the sound
(averaging 1,500 m/s).
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These seismic cross sections can be studied visually and the shapes and extent of reflectors used
to identify bottom and subbottom profile characteristics.

There are several types of subbottom profilers: sparkers, pingers, boomers, and CHIRP systems.
Sparkers operate at the lowest frequencies and afford deep penetration but low resolution.
Boomers operate from .5 kHz to 5 kHz and can penetrate to between 30 m and 100 m with
resolution of 0.3 m to 1.0 m. Pingers operate from 3.5 kHz and 7 kHz and penetrate seabeds
from a few meters to more than 50 m depending on sediment consolidation, with resolution to
about 0.3 m. CHIRP systems operate around a central frequency that is swept electronically
across a range of frequencies between 3 kHz to 40 kHz and resolution can be on the order of 0.1
m in suitable near-seabed sediments. The Edgetech 424 XSE-500 Shallow Tow X-Star System
used for the Calvert Cliffs survey was operated at a range of 4-16 kHz for best penetration of
sand.

Figure 9. The Edgetech subbottom processor and 424 towfish used in the survey.

Unconformities and other stratal contacts can be determined by seismic remote sensing because
these surfaces make acoustic impedance contrasts when printed (or projected). In general, high
and low amplitude reflectors (light and dark returns) distinguish between stratigraphic beds;
parabolic returns indicate point source objects of sufficient size to be sensed by the wavelength
and frequency of the power source. Erosional or non-depositional contacts can be identified by
discontinuities in extent, slope angle, and shape of the reflector returns. This latter fact is
important when identifying drowned channel systems and other relict and buried fluvial system
features (e.g., estuarine, tidal, lowland, upland areas around drainage features).

There are five types of spurious signals that may cause confusion in the two dimensional records:
direct arrivals from the sound source, water surface reflection, side echoes, reflection multiples,
and point source reflections. Judicious analysis is required to inspect them.

Sand is notoriously difficult to penetrate with frequencies equal to 4 kHz or higher. Much of the
Calvert Cliffs sediment beds appear to be sand or pebbly sand, and sedimentary rocks probably
composed of sand. There was no need to penetrate these beds because of their age.

SURVEY VESSEL

The vessel used for the survey was the 27 ft. MV Fishing C, with 225 Honda four stroke. It was
chartered locally and captained by Ron Caudill. There was abundant covered deck space for the
electronic gear, generator, and towfishes. James Duff (Figure 10) drove the vessel during the
remote sensing operations.
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Figure 10. Showing the covered area on the survey vessel behind Tim Koller (left) and James Duff (right).

Figure 11. Showing the sidescan, magnetometer, and subbottom profiler towfishes (left to right), as well as
the generator and cables, in transit to survey location.
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GIS MAPPING LOCATIONAL CONTROL AND ANALYSES
Programs used in the analysis process included ArcView 3.3® and Hypack Max®, plus
proprietary software with the sidescan and subbottom profiler systems. Magnetometry data were
contoured in Hypack®. Sidescan sonar data were mosaiced in SonarWeb.

The subbottom profiler data was mined for bathymetric data and a bathymetric map was
produced for inclusion in the results section of this report. In addition, the margins of the
possible paleochannel feature were located and recorded. All data were translated from decimal
minutes latitude longitude and (from the subbottom profile software from Edgetech) to Maryland
State Plane Coordinates (1,900) in feet by USACOE Corpscon. Coordinates from the sidescan
record were translated from degrees decimal minutes. These conversions allowed all locational
data from the magnetometer, sidescan sonar, and subbottom profiler to be compared in a GIS
format.

Planned lines are shown in Figure 12.

3i
4
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14
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Figure 12. Planned tracklines for the Calvert Cliffs remote sensing survey.
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4. RESULTS

The remote sensing data conditions were only slightly choppy (Figure 13), allowing for good
sidescan and subbottom imagery. The magnetometer data is not as affected by sea conditions as
the acoustic data.

Figure 13. Looking westward toward the barge dock area. This is essentially looking in the direction of the
paleochannel feature described in this section.

In the field, the initial set of planned lines included a larger area; sidescan and subbottom records
of that area were included as a benefit to understanding the bottom morphology. This area was
reduced in the field to avoid going into the protected area around the current outflow pipe. No
lines were run closer to the shoreline because of shoal areas.

The geodetic parameters for this project are Maryland State Plane coordinates (MD-1900), 1927
North American Datum (NAD 27), in feet.

MAGNETOMETER RESULTS
Fourteen lines of magnetometry data were recorded (Figure 14) and processed for contouring and
analysis of anomalies.

Figure 14 shows magnetic strength contours at the Calvert Cliffs survey area with the proposed
pipeline alignment in light blue. Contour intervals are at 20 gammas, blue contours are below
background (51875 +/-10), and red contours are above background. Details of the individual
target characteristics are presented in Table 1.
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Results

Figure 14. Tracklines and magnetic strength contours and anomalies at the Calvert Cliffs survey area.
Proposed pipeline alignment in blue. Contour intervals 20 gamma, blue contours below background, red
contours above. Target details presented in Table 1.

Table 1. Magnetic anomalies from the Calvert Cliffs remote sensing survey.

Reading Deviation Deviation Duration
Anomaly at target above below in Duration

No. Easting Northing point background background seconds in feet Type

MO 961585.4 219742 51869.3 133 157 23 dipole
M02 962032.2 219302.7 51905.8 30 0 10 monopole
M03 962289.5 218826.3 51892.6 133 130 9 dipole
M04 962344.8 218770.1 51913.2 554 103 10 dipole
M05 962209.2 218842.9 51846.7 118 37 15 dipole
M06 961956.3 218874.2 51781.1 136 906 29 complex dipole
M07 962207.6 218549.6 52869.4 994 0 5 monopole
M08 962075.1 218551.7 51926.5 96 47 7 dipole
M09 961918.8 218630.7 51804.2 76 132 5 dipole

Of the nine anomalies listed above in Table 1, none occur over two or more lines. All targets
appear to be isolated single-source items that are likely ferrous materials with the exception of
anomalies 3-5, which are clustered and show up near a sidescan target (object on bottom 1).
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SIDESCAN SONAR AND SUBBOTTOM PROFILER RESULTS

Figure 15. Showing the area of recorded data for the sidescan sonar and subbottom profiler devices. Lines 1
through 6 were elongated to the northwest.

The sidescan record is at 20 m range (40 m swath; Figure 16). The record included 174 files of
data, which were merged to the 14 line segments and then mosaiced on the project grid (Figures
17 and 18; Maryland State Plane 1900, NAD 27).

Five isolated objects were identified on the sidescan record (see Figure 17). Most of these
objects appear to be logs or lumber, but some could be limestone rocks of rectangular shape. The
sidescan record also revealed the rocky nature of the bottom of the bay, and the layering of the
cliffs nearby seems to be continued below the waterline (see Figure 18).

Much of the Calvert Cliffs sediment beds appear to be sand, or pebbly sand, and sedimentary
rocks probably composed of sand. These beds created high backscatter returns (bright returns)
indicating rocky areas and low backscatter areas (dark returns) that indicate silty sediments and
these were associated with the paleochannel feature identified with the subbottom profiler.

Table 2. Sidescan sonar objects on bottom.

Description x Y
Object on bottom 1 log or beam 962254 218785
Object on bottom 2 log or beam 961797 218857
Object on bottom 3 log or beam 961796 218850
Object on bottom 4 log or beam 962122 219123
Object on bottom 5 two beams 961059 220041
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Figure 16. Sidescan file number 11APR046, an example of object on bottom #5 (top of image). These objects
could be lumber wood or possibly rectangular rocks. Note: width 40 m overall (20 m on either side of the
yellow centerline; trackline proceeding from NW (top) to SE (bottom).
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Proposed outflov. pipe '

Object on bor0o0

Figure 17. Sidescan sonar mosaic showing locations of five isolated objects identified on the bottom (see Table 2).
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Proposed outtlo%% pipe '

Figure 18. Sidescan sonar mosaic showing rocky areas, rock outcrop at pipeline, location of paleochannel feature, and high-probability zone for submerged evidence of prehistoric activity (green shaded area).
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5. CONCLUSIONS AND RECOMMENDATIONS

Panamerican conducted an intensive submerged cultural resources remote sensing survey of a
proposed outflow pipeline at the Calvert Cliffs Nuclear Power Plant in Calvert County,
Maryland. Comprised of a magnetometer, sidescan sonar, and subbottom profiler survey, the
primary focus of the investigation was to determine the presence or absence of anomalies
representative of potentially significant submerged cultural resources eligible for listing on the
NRHP, and if present, which, subsequently, might require additional investigations. A
secondary aspect was the identification of hazards to the proposed pipeline construction.

Results of the survey identified a total of 9 magnetic anomalies and 5 sidescan sonar targets
within the project area. None of the magnetic anomalies or sidescan targets are considered
potentially significant for the purposes of this investigation, and no further archaeological work
is recommended. However, the reconstruction of the bay bottom with sidescan and subbottom
revealed a paleolandscape setting with a paleochannel to the south of the proposed pipeline and
an indurated hillock and large rock outcrop that extends approximately 90 feet on either side of
the proposed pipeline at the location of the proposed pipeline alignment. It is thought that the
location of the rock outcrop will adversely effect pipeline construction. Because the area
between the line of the current proposed pipeline and the paleochannel feature to the south and
east of the pipeline has a potential for submerged prehistoric cultural resources, this area should
be avoided if the pipeline alignment is to be moved. The optimum realignment area would be to
the north and west of the current proposed route.
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10.0 ESSENTIAL FISH HABITAT

Essential Fish Habitat (EFH) is defined under the Magnuson-Stevens Fishery Conservation Management
Act (16 USC §§ 1801 to 1883), as amended by the Sustainable Fisheries Act (SFA) of 1996, as "those
waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity" (NOAA,
2008). "Waters" include aquatic areas and their physical, chemical and biological properties that are used
by fish (NOAA, 2008). "Substrate" includes sediment, hard bottom, structures, and associated biological
communities that are under the water column (NOAA, 2008). Waters and substrates necessary for fish
spawning, breeding, feeding or growth to maturity, covering all stages within the life cycle of a particular
species, refers to those habitats required to support a sustainable fishery and a particular species'
contribution to a healthy ecosystem (50 Code of Federal Regulations [CFR] 600.10).

Section 303(a)(7) of the Magnuson-Stevens Act requires that the eight Regional Fishery Management
Councils (RFMC) describe and identify EFH for each federally managed species and minimize adverse
impacts from fishing activities on EFH. Section 305(b)(2)-(4) of the Magnuson-Stevens Act outlines the
process for providing the National Marine Fisheries Service (NMFS) within the NOAA and the RFMC
with the opportunity to comment on activities proposed by federal agencies that have the potential to
adversely impact EFH areas. Federal agencies are required to consult with NMFS (using existing
consultation processes for NEPA, the Endangered Species Act, or the Fish and Wildlife Coordination
Act) on any action that they authorize, fund, or undertake that may adversely impact EFH.

Adverse effects to EFH, as defined in 50 CFR 600.910(A), include any impact that reduces the quality
and/or quantity of EFH. Adverse effects may include:

* Direct impacts such as physical disruption or the release of contaminants;

* Indirect impacts such as the loss of prey or reduction in the fecundity (number of offspring
produced) of a managed species; and

* Site-specific or habitat-wide impacts that may include individual, cumulative or synergetic
consequences of a federal action.

An EFH assessment of a federal action that may adversely affect EFH must contain:

* A description of the proposed project;

* An analysis of the effects, including cumulative, on EFH, the managed species and associated
species such as major prey species, and the life history stages that may be affected;

* The agency's conclusions regarding the effects of the action on EFH; and

* Proposed mitigation if applicable (50 CFR 600.920(g)).

The Mid-Atlantic RMC, which is responsible for EFH in Maryland, has established EFH for various life
stages of nine species of fish in the northern Chesapeake Bay, where CCNPP is located (Table 10-1).
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Table 10-1: Important Estuarine Species in the Chesapeake Bay near the CCNPP Site

Species - Commercially Recreational Keystone Indicator
(Scientific Name) Harvested Target S eKcies Species

Threatenedand Endangered Species

Shortnose sturgeon *
Acipenser brevirostrum

X
Atlantic sturgeon (Moratorium since
Acipenser oxyrhynchus oxyrhynchus 1997)

Atlantic loggerhead turtle *
Caretta caretta
Kemps ridley turtle *
Lepidochelys kempii

Harvested Fish.

American shad X
Alosa sapidissima
Bay anchovy X X
Anchoa mitchilli
Atlantic menhaden
Brevoortia tyrannus X X X
Atlantic croaker X X
Micropogonias undulatus
Striped bass
Morone saxitilis X X

Spot X X
Leiostomus xanthurus
White perch X X
Morone americana
Bluefish
Pomatomus saltatrix X X
American eel X X
Anguilla rostrata

Harvested Invertebrates

Blue crab T
Callinectes sapidus X X
American oyster X X
Crassostrea virginica

Other Important Resources

Submerged Aquatic Vegetation (SAV) X X

Plankton X X

Note:

* Threatened and Endangered Species are not allowed to be taken in the Chesapeake Bay.

The EFH for these species includes the entire northern Chesapeake Bay and are depicted on Figure 10.1-1
in relation to the area proposed to be impacted during additional CWIS, discharge, and barge facility
construction. However, NMFS indicated that the EFH designations for cobia, king mackerel, and Spanish
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mackerel are overly broad and should not be considered for this evaluation (Chiarella, 2008); therefore,
these fish species are not included in further EFH discussions.

Habitat Areas of Particular Concern (HAPC) are discrete subsets of EFH that provide extremely
important ecological functions or are especially vulnerable to degradation (NMFS, 2008). RFMCs may
designate a specific habitat area as an HAPC based on one or more of the following reasons:

" Importance of the ecological function provided by the habitat

* Extent to which the habitat is sensitive to human-induced environmental degradation

" Whether, and to what extent, development activities are, or will be, stressing the habitat type

" Rarity of the habitat type

The HAPC designation does not confer additional protection or restrictions on an area, but can help
prioritize conservation efforts. Healthy populations of fish require not only the relatively small habitats
identified as HAPCs, but also other areas that provide suitable habitat functions.

10.1 EFH SPECIES

NMFS Mid-Atlantic RMC, which is responsible for EFH in Maryland, has established EFH for various
life stages of nine species of fish in the northern Chesapeake Bay, where CCNPP is located. These fish
species are butterfish, cobia, king mackerel, Spanish mackerel, red drum, bluefish, black sea bass,
windowpane flounder, and summer flounder. The EFH for these species includes the entire northern
Chesapeake Bay and are depicted on Figure 10-1.1 in relation to the area proposed to be impacted during
additional CWIS, discharge, and barge facility construction. However, NMFS indicated that the EFH
designations for cobia, king mackerel, and Spanish mackerel are overly broad and should not be
considered for this evaluation (Chiarella, 2008); therefore, these fish species are not included in further
EFH discussions. Potential impacts to the remaining species and EFH within the construction area are
presented below.

10.1.1 Butterfish

EFH has been designated in the vicinity of the proposed CWIS, discharge, and barge facility construction
area for eggs, larvae, juvenile and adult butterfish. Butterfish are a pelagic species, and they spawn
offshore from May to July in the Chesapeake Bay region (Murdy, et al., 1997). Butterfish larvae are often
associated with jellyfish, living in their tentacles for protection but also sometimes falling victim to their
hosts (Bigelow and Schroeder, 1953). This association is not essential, however, as butterfish larvae have
been observed swimming at the surface without the company of jellyfish (Bigelow and Schroeder, 1953)
and may also shelter in floating seaweed mats (Murdy, et al., 1997). No butterfish eggs or larvae were
collected during entrainment sampling conducted at CCNPP from March 2006 to March 2007 (EA,
2007b). Eggs do not drift to nearshore areas, so it is unlikely that impacts to EFH for eggs will occur as a
result of the proposed cooling water system construction and operation, or the barge facility construction
activities.

Butterfish juveniles usually end their association with jellyfish/seaweed and start exhibiting adult
schooling behavior around 60 mm standard length (SL) (Bigelow and Schroeder, 1953). Butterfish
juveniles may occur in the vicinity of CCNPP from May to November, and if so, may experience
avoidance impacts during the temporary physical disruption of habitats associated with dredging,
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discharge pipe installation, and barge facility construction. Direct impacts from contaminant releases from
construction equipment are unlikely. Compared with the expanse of EFH in the Chesapeake Bay,
however, the proposed area of impact is not expected to adversely effect the recruitment of butterfish
juveniles in the Bay. In addition, butterfish juveniles were not collected during entrainment sampling
conducted from March 2006 to March 2007 at CCNPP (EA, 2007b); therefore, impacts to butterfish
recruitment are not expected from CWIS, discharge, and barge construction activities.

Butterfish adults occur in the Chesapeake Bay from March to November and occur occasionally in the
upper bay in the vicinity of CCNPP (Murdy, et al., 1997). They form large schools in both inshore and
offshore waters, usually over sand bottoms (Cross, et al., 1999). As a result, because substrates in the
vicinity of the proposed construction activities are 93 percent sand (EA, 2007a), impacts to butterfish
adult EFH may be evident in the form of localized avoidance during the temporary physical disruption of
habitats associated with dredging, discharge pipe installation, and barge facility construction. Indirect
impacts from contaminant releases from construction equipment are unlikely. Indirect impacts from loss
of prey or reduction of fecundity are not expected given the small size of the impact area relative to area
of available EFH. Butterfish has been represented in impingement samples collected at CCNPP Units 1
and 2 in 15 out of the 21 years sampled from 1975 to 1995 (Ringger, 2000), but was never one of the five
most abundant taxa. Impingement of this species is expected to continue with Units 1 and 2, but DNR
has concluded that impingement losses are small compared to mortality from other causes, and that
impingement does not adversely affect regional populations (Ringger, 2000). Potential impingement rates
associated with the proposed Unit 3 are expected to be minimal, given the relatively low flow rates, low
intake velocities (<0.5 fps), and the relatively large expanse of EFH in the Chesapeake Bay.
Consequently, no adverse impacts to adult butterfish in the Bay are expected.

Butterfish mainly feed on planktonic prey, including: thaliacians (primarily Larvacea and Hemimyaria),
mollusks (primarily squid), crustaceans (amphipods, copepods, and decapods), coelenterates (primarily
hydrozoans), small fishes, and ctenophores (NOAA, 1999d). These organisms are subject to entrainment,
impingement and physical disruption due to construction and operation at CCNPP; however, given the
diversity of the butterfish's diet, the high availability of these prey species, and the localized and short
term effects of construction activities, would limit indirect impacts to the species associated with these
prey items.

10.1.2 Red Drum

EFH has been designated in the vicinity of the proposed CWIS, discharge, and barge facility construction
area for eggs, larvae, juvenile, and adult red drum. Red drum is a euryhaline fish species that supports a
healthy recreational sportfishery throughout most of its range (FAO, 2008c). Red drum spawn in
nearshore coastal waters from late summer through fall, and the eggs drift until they hatch (Murdy, et al.,
1997). Information regarding spawning of red drum near CCNPP is not available; however, sciaenid eggs
collected in entrainment samples at the CCNPP CWIS are not likely to be red drum eggs because they
were collected outside the documented spawning season for red drum (EA, 2007b). Consequently, it is
unlikely that impacts to red drum EFH will occur as a result of dredging in the vicinity of the existing
CWIS and barge facility and during installation of the discharge pipe. Similarly, indirect impacts from
potential contaminant releases from construction equipment are unlikely given the low level of release
and the short duration of the construction activity. Compared with the expanse of EFH in the Chesapeake
Bay, the proposed area of impact is not expected to adversely effect the reproduction of red drum in the
Bay.

Red drum larvae (approximately 6-8 mm SL) are transported via currents into estuaries, where they utilize
seagrass beds and SAV as nursery habitats (FAO, 2008c). An SAV survey was conducted in Fall 2006
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within waters adjacent to the CCNPP (EA, 2007a). SAV or critical habitat for any SAV species was not
observed during this survey. In addition, a review of SAV observation data (1994-2006) available through
VIMS reveals that SAV has not been observed along the shoreline in the vicinity of the study area during
the period from 1994-2004. Based on a lack of SAV presence during the September 2006 survey, and a
lack of observations of SAV as part of the VIMS annual surveys, it is unlikely that SAV occurs within the
study area (EA, 2007a). As a result, impacts to red drum larval EFH are not expected due to construction
activities. In addition, red drum larvae were not collected in entrainment samples collected at CCNPP
from March 2006 to March 2007 (EA, 2007b); therefore, impacts to red drum nursery habitat and larval
recruitment are not expected from the proposed construction activities.

Red drum juveniles are generally found in shallow estuarine areas with little tidal influence and grassy or
muddy bottoms (Buckley, 1984). Because the 2006 SAV survey did not find SAV in the vicinity of
CCNPP and 93 percent of the substrate in the vicinity of CCNPP is sand (EA, 2007a), impacts to red
drum juvenile EFH are not expected due to construction activities. In addition, red drum juveniles were
not collected in entrainment samples collected at CCNPP from March 2006 to March 2007 (EA, 2007b);
therefore, impacts to red drum recruitment are not expected from the proposed construction activities.

Adult red drum occur in the Chesapeake Bay from May to November and are most abundant in the spring
and fall near the bay mouth in salinities above 15 parts per thousand (Murdy, et al., 1997). The species
ranges as far north as the Patuxent River (Murdy, et al., 1997). As a result, red drum may be uncommon
near CCNPP; however, impacts to red drum adult EFH may occur. Potential localized impacts to red
drum adult EFH may occur during the construction phase from direct physical alteration of the habitat
from dredging, discharge pipe installation, and barge facility construction. Indirect impacts from
contaminant releases from construction equipment are unlikely given the low level of release and the
short duration of the construction activity. Indirect impacts from loss of prey or reduction of fecundity
are not expected because of the high availability of prey species and the localized and short term effects
of construction activities. While potential localized impacts to red drum adult EFH may occur as a result
of construction activities in the vicinity of the existing CWIS and barge facility and during installation of
the discharge pipe, these activities will be localized and of short duration. Potential effects may also
occur to adult red drum during the operational phase as a result of impingement. However, red drum were
only collected in one year (1983) during the impingement sampling conducted at CCNPP Units 1 and 2
from 1975 to 1995 (Ringger, 2000). Compared with the expanse of EFH in the Chesapeake Bay,
however, the proposed area of impact is not expected to adversely affect adult red drum in the Bay.

Prey items selected by adult red drum vary by season but include moderate-sized crustaceans (e.g., blue
crab and white shrimp [Penaeus spp.]) and fishes (e.g., clupeids) (Murdy, et al., 1997). Blue crabs and
clupeids have been collected in impingement samples at CCNPP. Blue crabs are a highly impinged
species at Units 1 and 2; however, they also have a greater than 99 percent survival rate after
impingement (Ringger, 2000). As a result, impacts to this prey base for adult red drum are not expected.
Clupeids are also highly impinged species at Units 1 and 2: Atlantic menhaden (Brevoortia tyrannus) are
usually in the top five impinged species per year, and blueback herring (Alosa aestivalis), alewife (A.
pseudoharengus), and gizzard shad (Dorosoma cepedianum) are also highly impinged species. Atlantic
menhaden and blueback herring exhibited a 52 and 47 percent impingement survival rate, respectively
(Ringger, 2000). In addition, clupeids are highly fecund, and as a result, impacts to this prey base for
adult red drum are not expected.

10.1.3 Bluefish

EFH has been designated in the vicinity of the proposed CWIS, discharge, and barge facility construction
area for juvenile and adult bluefish. The bluefish is a highly migratory, pelagic schooling fish species that
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is considered a voracious predator of other fish, is known to kill fish that it does not eat, and supports
important recreational and commercial fisheries (Murdy, et al., 1997). After offshore spring spawning,
bluefish move shoreward, and smaller fish may enter the Chesapeake Bay (Murdy, et al., 1997). Early
juveniles enter the lower bay and its tributaries in late summer and early fall (May through October) but
may migrate out of the bay and move south along the coast later in the fall (Murdy, et al., 1997). All
major estuaries between Penobscot Bay, Maine and St. Johns River, Florida are EFH for bluefish
juveniles, and they generally occur in the "mixing" and "seawater" zones. While the area in the vicinity
of the proposed construction activities is EFH for bluefish juveniles, salinities may be less than ideal in
this area (EA, 2007b). As a result, impacts to bluefish juvenile EFH are not expected due to the proposed
construction activities. In addition, bluefish juveniles were not collected in entrainment samples collected
at CCNPP from March 2006 to March 2007 (EA, 2007b); therefore, impacts to bluefish recruitment are
not expected from the proposed construction activities.

Adult bluefish occur in the Chesapeake Bay from spring to fall, are abundant in the lower bay, and are
common most years in the upper bay, although they are rare north of Baltimore (Murdy, et al., 1997).
The adults form large schools, generally comprised of like-sized fish, which can cover tens of square
miles (Murdy, et al., 1997). Bluefish begin to migrate out of the bay in early autumn (Murdy, et al.,
1997). As a result, the proposed construction activities may affect the EFH for adult bluefish. Impacts to
bluefish adult EFH may occur from direct avoidance related impacts from physical disruption due to
dredging, discharge pipe installation, and barge facility construction. Indirect impacts from contaminant
releases from construction equipment are unlikely given the low level of release and the short duration of
the construction activity. Potential effects may also occur to adult red drum during the operational phase
as a result of impingement. Bluefish were collected in impingement samples collected at CCNPP Units 1
and 2 in 9 out of the 21 years sampled from 1975 to 1995 (Ringger, 2000). While impacts to adult
bluefish EFH may occur as a result of construction activities in the vicinity of the existing CWIS and
barge facility and during installation of the discharge pipe, these activities will be localized and of short
duration. Compared with the expanse of EFH in the Chesapeake Bay, however, the proposed area of
impact is not expected to adversely affect bluefish adults in the Bay.

Adult and juvenile bluefish are indiscriminate feeders on a variety of fish species (and invertebrate
species for juveniles; Murdy et al., 1997). Given the diversity of the bluefish's diet, the high availability
of these prey species, and the localized and short term effects of construction activities, would limit
indirect impacts to the species associated with these prey items so it is unlikely that impacts to prey
species as a result of CCNPP construction and operation will not adversely affect bluefish. Indirect
impacts from loss of prey or reduction of fecundity are not expected.

10.1.4 Black Sea Bass

EFH has been designated in the vicinity of the proposed CWIS, discharge, and barge facility construction
area for juvenile and adult black sea bass. The black sea bass is a warm temperate species that is usually
associated with structured habitats (shipwrecks, reefs) on the continental shelf. Spawning occurs over the
continental shelf. Most juvenile settlement occurs in coastal areas, and the juveniles migrate into
estuaries, usually from July to September (NOAA, 1999b). Juvenile black sea bass are generally found in
deep vegetated flats (Murdy, et al., 1997). Because the 2006 SAV survey did not find SAV in the vicinity
of CCNPP and 93 percent of the substrate in the vicinity of CCNPP is sand (EA, 2007a), impacts to black
sea bass juvenile EFH are not expected due to the proposed construction activities. In addition, black sea
bass juveniles were not collected in entrainment samples collected at CCNPP from March 2006 to March
2007 (EA, 2007b). Consequently, impacts to black sea bass recruitment are not expected from the
proposed construction activities.
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Black sea bass adults are most often found on rocky bottoms near pilings, wrecks, and jetties (Murdy, et
al., 1997) and may also occur around oyster bars (NOAA, 1999a). Large adults are also more common
offshore than in the bay (Murdy, et al., 1997). A survey of the oyster community near CCNPP was
conducted in fall 2006 (EA, 2007a). Surveys of oyster communities within the Chesapeake Bay found
that oyster densities were very low (0.015 oysters/m 2). Based on GIS analysis of the oysters recovered
from the survey, the site has an estimated population of 2,387 oysters (approximately 9.6 bushels) within
the approximately 40 acres covered by the survey (EA, 2007a). Furthermore, the area of oyster
occurrence will not be impacted by construction or operational activities. Black sea bass adults may,
however, also associate with the existing barge facility. Black sea bass were collected in impingement
samples collected at CCNPP Units 1 and 2 (Ringger, 2000). As a result, the proposed construction
activities may affect the EFH for adult black sea bass. Construction phase impacts to black sea bass adult
EFH may occur from direct impacts from physical disruption due to dredging, discharge pipe installation,
and barge facility construction. Indirect impacts from potential contaminant releases from construction
equipment are unlikely given the low level of release and the short duration of the construction activity.
While impacts to black sea bass adult EFH may occur as a result of dredging in the vicinity of the existing
CWIS and barge facility and during installation of the discharge pipe, these activities will be localized
and of short duration. Compared with the expanse of EFH in the Chesapeake Bay, however, the proposed
area of impact is not expected to adversely affect black sea bass adults in the Bay. Potential effects may
also occur to adult black sea bass during the operational phase as a result of impingement. As stated
previously, black sea bass were collected in impingement samples collected at CCNPP Units 1 and 2 in 6
out of the 21 years sampled from 1975 to 1995 (Ringger, 2000), but were never among the top five most
abundant taxa. While impacts to adult black sea bass EFH may occur as a result of construction activities
in the vicinity of the existing CWIS and barge facility and during installation of the discharge pipe, these
activities will be localized and of short duration. In addition, habitat for adult black sea bass is limited in
the vicinity of CCNPP, and as a result, impacts to adult black sea bass are expected not to be significant.

Black sea bass adults feed chiefly on crabs, mussels, razor clams, and fishes, while juvenile black sea bass
feed on shrimp, isopods, and amphipods (Murdy, et al., 1997). These prey items are potentially
susceptible to impingement, entrainment, and physical disruptions from dredging and construction
activities. However, given the diversity of the black sea bass's diet, the high availability of these prey
species, and the localized and short term effects of construction activities, would limit indirect impacts to
the species associated with these prey items. Impacts to prey items as a result of construction and
operation are therefore not expected to adversely impact black sea bass.

10.1.5 Windowpane Flounder

EFH has been designated in the vicinity of the proposed CWIS, discharge, and barge facility construction
area for juvenile and adult windowpane flounder. Juvenile windowpane flounders are found generally in
waters less than 90 feet deep when water temperatures are generally greater than 50OF (NOAA, 1999a).
As a result, the proposed construction activities may affect the EFH for windowpane flounder juveniles.
Juveniles may experience direct impacts from physical disruption due to dredging, discharge pipe
installation, and barge facility construction. Direct impacts from contaminant releases from construction
equipment are unlikely based on the short duration of the activities. While impacts to windowpane
flounder juvenile EFH may occur as a result of dredging in the vicinity of the existing CWIS and barge
facility and during installation of the discharge pipe, these activities will be of short term duration and
localized in their effect. Compared with the expanse of EFH in the Chesapeake Bay, however, the
proposed area of impact is not expected to adversely effect the recruitment of windowpane flounder in the
Bay. In addition, windowpane flounder larvae were not collected during entrainment sampling conducted
from March 2006 to March 2007 at CCNPP (EA, 2007b); therefore, impacts to windowpane flounder
recruitment are not expected from CWIS, discharge, and barge construction activities.
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Adult windowpane flounders are year-round residents in the Chesapeake Bay that are occasional to
common in the upper bay, extending as far north as the Choptank River (Murdy, et al., 1997).
Temperature seems to be the one environmental factor controlling adult distribution (NOAA, 1999a).
Based on the temperatures observed in the Chesapeake Bay near CCNPP in various studies (EA, 2007a,
b), adult windowpane flounder are likely to occur in vicinity of the proposed construction activities. As a
result, the proposed construction activities may affect the EFH for adult windowpane flounder. In
addition, windowpane flounder were collected in impingement samples collected at CCNPP Units 1 and 2
in 5 out of the 21 years sampled from 1975 to 1995 (Ringger, 2000). Impacts to windowpane flounder
adult EFH may occur from direct impacts from physical disruption due to dredging, discharge pipe
installation, and barge facility construction. Indirect impacts from potential contaminant releases from
construction equipment are unlikely given the low level of release and the short duration of the
construction activity. While impacts to adult windowpane EFH may occur as a result of dredging in the
vicinity of the existing CWIS and barge facility and during installation of the discharge pipe, these
activities will be localized and of short term duration. Additionally, in consideration of the expanse of
EFH in the Chesapeake Bay, however, the proposed area of impact is not expected to adversely affect
windowpane flounder adults in the Bay.

The windowpane flounder is reported to feed on fishes, crustaceans, and worms (Murdy, et al., 1997).
These prey items are potentially susceptible to impingement, entrainment, and physical disruptions from
dredging and construction activities. However, the area to be disturbed by dredging and construction
activities is small relative to the available habitat for these species in the vicinity of CCNPP.
Consequently, potential impacts to prey items as a result of construction and operation are not expected to
adversely impact windowpane flounder.

10.1.6 Summer Flounder

EFH has been designated in the vicinity of the proposed CWIS, discharge, and barge facility construction
area for larval, juvenile, and adult summer flounder. Summer flounder spawn offshore, and larvae enter
the Chesapeake Bay from October to May (Murdy, et al., 1997), entering inshore coastal and estuarine
areas to complete transformation. After metamorphosis, the larvae settle from the water column to the
substrate, where they may start to exhibit burial behavior (NOAA, 1999c). Summer flounder bury
themselves in sandy substrates, which comprise approximately 93 percent of the substrate in the vicinity
of the proposed construction activities (EA, 2007a). As a result, the proposed construction activities may
affect the EFH for transforming summer flounder larvae. Juveniles may experience direct impacts from
physical disruption due to dredging, discharge pipe installation, and barge facility construction. Indirect
impacts from contaminant releases from construction equipment are unlikely due to the short duration of
construction activities. Compared with the expanse of EFH in the Chesapeake Bay, however, the
proposed area of impact is not expected to adversely effect the recruitment of summer flounder in the
Bay. In addition, summer flounder larvae were not collected during entrainment sampling conducted
from March 2006 to March 2007 at CCNPP (EA, 2007b); therefore, impacts to summer flounder
recruitment are not expected from CWIS, discharge, and barge construction activities.

Juvenile summer flounder utilize eelgrass beds as nursery habitats in the Chesapeake Bay (Murdy, et al.,
1997). Because the 2006 SAV survey did not find SAV in the vicinity of CCNPP and 93 percent of the
substrate in the vicinity of CCNPP is sand (EA, 2007a), impacts to summer flounder juvenile EFH are not
expected due to construction activities. In addition, summer flounder juveniles were not collected in
entrainment samples collected at CCNPP from March 2006 to March 2007 (EA, 2007b); therefore,
impacts to summer flounder recruitment are not expected from construction activities.
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Most adult summer flounder migrate into the Chesapeake Bay from spring to autumn and then migrate
offshore during the winter months; however, some are year-round residents (Murdy, et al., 1997). The
summer flounder is more common in the lower bay than in the upper bay, extending as far north as the
Gunpowder River (Murdy, et al., 1997). Adult summer flounder typically occur in deep channels, ridges,
or sandbars. Summer flounder greater than 3 years in age primarily inhabit coastal waters (Murdy, et al.,
1997). Adults have often been reported as preferring sandy habitats (NOAA, 1999c), and because the
substrate in the vicinity of the proposed construction activities is 93 percent sand (EA, 2007a), proposed
construction activities may affect the EFH for adult summer flounder. In addition, summer flounder were
collected in impingement samples collected at CCNPP Units 1 and 2 in 18 out of the 21 years sampled
from 1975 to 1995 (Ringger, 2000). In 1984, summer flounder was the fifth most abundant fish species
impinged at CCNPP (Ringer, 2000). Impacts to summer flounder adult EFH may occur from direct
impacts from physical disruption due to dredging, discharge pipe installation, and barge facility
construction. Indirect impacts from contaminant releases from construction equipment are unlikely.
Indirect impacts from loss of prey or reduction of fecundity are not expected. Compared with the expanse
of EFH in the Chesapeake Bay, however, the proposed area of impact is not expected to adversely affect
summer flounder adults in the Bay.

The only known HAPC designated for this region of the Chesapeake Bay determined from the present
review is for summer flounder larvae and juveniles. The HAPC is SAV and macroalgae beds in nursery
habitats (Dobrzynski and Johnson, 2001). As mentioned earlier in this section, the 2006 SAV survey did
not find SAV in the vicinity of CCNPP (EA, 2007a); therefore, it does not appear that HAPC for the
summer flounder exists near CCNPP.

The diet of the summer flounder consists primarily of shrimps, fishes, and squids (Murdy, et al., 1997).
These prey items are potentially susceptible to impingement, entrainment, and physical disruptions from
dredging and construction activities. Shrimp and squid have not been collected during entrainment or
impingement sampling at CCNPP. In addition, the area to be disturbed by dredging and construction
activities is small relative to the available habitat for these species in the vicinity of CCNPP. Impacts to
prey items as a result of construction and operation are not expected to adversely impact summer
flounder.
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CALVERT CLIFFS NUCLEAR
POWER PLANT

DATUM: (NGVD 29)

PROJECT LATITUDE/LONGITUDE:
38.424133
-76.441598

PATUXENT / WEST CHESAPEAKE BAY

COUNTY OF: CALVERT STATE: MD
APPLICATION BY:
CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC
AND UNISTAR NUCLEAR OPERATING SERVICES,LLC
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FIGURE 2
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DATUM: (NGVD 29)
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PROJECT LATITUDE/LONGITUDE:
38.424133
-76.441598

SCALE IN FEET COUNTY OF: CALVERT STATE: MD
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APPLICATION BY:
CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC
AND UNISTAR NUCLEAR OPERATING SERVICES,LLC



TIDAL

CHESAPEAKE BAY

E

E
a.

oo

C3

EXISTING BARGE UNLOADING AREA'
Wl PROPOSED MODIFICATIONS FOR UNIT 3

PURPOSE: PLANT EXPANSION CALVERT CLIFFS NUCLEAR
DATA SOURCE: KEY PLAN POWER PLANT
BECHTEL CORPORATION IN:
DATUM: (NGVD 29) PATUXENT / WEST CHESAPEAKE BAY

PROJECT LATITUDE/LONGITUDE: SCALE IN FEET COUNTY OF: CALVERT STATE: MD
38.424133 APPLICATION BY:

-76.441598 -0 300 600 CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC
IFeet AND UNISTAR NUCLEAR OPERATING SERVICES,LLC

DATE: 5/09/08 REV1 7/14/08



TIDAL

E
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o o=
0o

- -. Lt.-

MATCH LINE (SEE FIGURE 4)

PURPOSE: PLANT EXPANSION FIGURE 3. CALVERT CLIFFS NUCLEAR
DATA SOURCE: SITE PLAN @ UNIT 3 INTAKE POWER PLANT
BECHTEL CORPORATION STRUCTURE - SHT 1 IN:
DATUM: (NGVD 29) PATUXENT / WEST CHESAPEAKE BAY

PROJECT LATITUDE/LONGITUDE: SCALE IN FEET COUNTY OF: CALVERT STATE: MD
38.424133 APPLICATION BY:

-76.441598 0 50 100 CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC
Feet AND UNISTAR NUCLEAR OPERATING SERVICESLLC

DATE: 5/09/08 REV1 7/14/08



TIDAL

NOTES: 1. - MEAN HIGH WATERLINE: 0.57'
- MEAN LOW WATERLINE: -0.60W
- MAXIMUM SPRING WATERLINE: 1A7'

2. - NAVIGATION CHANNEL (MIDDLE OF BAY)
APPROX. 3 MILES FROM SHORELINE.

E 1

5.

oE

PURPOSE: PLANT EXPANSION FIGURE 3A CALVERT CLIFFS NUCLEAR
DATA SOURCE: SITE PLAN @ UNIT 3 INTAKE POWER PLANT
BECHTEL CORPORATION STRUCTURE - SHT 2 IN:

DATUM: (NGVD 29) PATUXENT / WEST CHESAPEAKE BAY

PROJECT LATITUDE/LONGITUDE: SCALE IN FEET COUNTY OF: CALVERT STATE: MD
38.424133 APPLICATION BY:

-76.441598 < 0 25 50 CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC
Feet AND UNISTAR NUCLEAR OPERATING SERVICES,LLC

DATE: 5/09/08 REV1 7/14/08



TIDAL

Y ROCK - DOUBLE LAYER MINIMUM
(AVG 2 TO 2.5 TONS EACH)

E

ElI

SEE FIGURE 3 FOR LENGTH OF PROPOSED ARMOR PROTECTION

SECTION A - A

PURPOSE: PLANT EXPANSION FIGURE 3B CALVERT CLIFFS NUCLEAR
DATA SOURCE: PROPOSED ARMOR POWER PLANT
BECHTEL CORPORATION PROTECTION IN:
DATUM: (NGVD 29) PATUXENT / WEST CHESAPEAKE BAY

PROJECT LATITUDE/LONGITUDE: SCALE IN FEET COUNTY OF: CALVERT STATE: MD
38.424133 APPLICATION BY:

-76.441598 CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC

NOT TO SCALE AND UNISTAR NUCLEAR OPERATING SERVICES,LLC

I DATE: 5/09/08 REVl 7/14/08



TIDAL

CHESAPEAKE BAY

*ALL STRUCTURES IN UPLANDS

E

EI

E I

FIGURE 4

KEY PLAN INSET

NOTES: 1.-MEAN HIGH WATERLINE: 0.57'
- MEAN LOW WATERLINE: -0.60'
- MAXIMUM SPRING WATERLINE: 1.47'

2. - NAVIGATION CHANNEL (MIDDLE OF BAY)
APPROX. 3 MILES FROM SHORELINE.

PURPOSE: PLANT EXPANSION FIGURE 4 CALVERT CLIFFS NUCLEAR
DATA SOURCE: SITE PLAN @ UNIT 3 INTAKE POWER PLANT
BECHTEL CORPORATION STRUCTURE - SHT 1 IN:
DATUM: (NGVD 29) PATUXENT / WEST CHESAPEAKE BAY

PROJECT LATITUDE/LONGITUDE: SCALE IN FEET COUNTY OF: CALVERT STATE: MD
38.424133 APPLICATION BY:

-76.441598 0 150 300 CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC

Feet AND UNISTAR NUCLEAR OPERATING SERVICES,LLC

I DATE: 5/09/08 REV1 7/14/08



TIDAL

4
PROPOSED FISH RETURN
STRUCTURE & OUTFALL -40'- 0" +I- CHANNELWARD ENCROACHMENT

iN A
GRADE A - 0

DEEP RIP-RAP APRON

-- B \\
IG ARMOR I
RESTORED -4

PLAN

MI W

2

18' DIA HDPE PIPE

SECTION A-A

MLW V

E

i

El
o

BEDDING FOR PIPE TO BE NATURAL EXCAVATED BAY MATERIAL

SECTION B-B

PURPOSE: PLANT EXPANSION CALVERT CLIFFS NUCLEAR
DATA SOURCE: FIGURE 4A POWER PLANT
BECHTEL CORPORATION FISH RETURN IN:
DATUM: (NGVD 29) PATUXENT / WEST CHESAPEAKE BAY
PROJECT LATITUDE/LONGITUDE: SCALE IN FEET COUNTY OF: CALVERT STATE: MD
38.424133 APPLICATION BY:

-76.441598 CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC

NOT TO SCALE AND UNISTAR NUCLEAR OPERATING SERVICES,LLC

DATE: 5/09/08 REV1 7/14/08
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CHESAPEAKE BAY

EXISTING POND
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E
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LFIGS2

SEE FIG 5B
FOR CONTOURS

CROSS SECTION A SEE FIG 6C
CROSS SECTION B SEE FIG 5D+

NOTES: 1. - MEAN HIGH WATERLINE: 0.57'
- MEAN LOW WATERLINE: -0.60'
- MAXIMUM SPRING WATERLINE: 1.47'

2. - NAVIGAT1ON CHANNEL (MIDDLE OF BAY)
APPROX. 3 MILES FROM SHORELINE.

KEY PLAN INSET

PURPOSE: PLANT EXPANSION
DATA SOURCE:
BECHTEL CORPORATION

FIGURE 5
SEAL WELL &

DISCHARGE PIPING

CALVERT CLIFFS NUCLEAR
POWER PLANT

IN:
PATUXENT / WEST CHESAPEAKE BAYDATUM: (NGVD 29)

PROJECT LATITUDE/LONGITUDE:
38.424133
-76.441598

I SCALE IN FEET COUNTY OF: CALVERT STATE: MD

60
APPLICATION BY:
CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC
AND UNISTAR NUCLEAR OPERATING SERVICES,LLC

DATE: 5/09/08 REVl 7/14/08



TIDAL

PLAN VIEW

4

EL 15'-0'

FROM
RETENTION

BASIN

EL 10'- 0"

1.,.

EL 5'-0'

a

EL 10'- 0'

DISCHARGE
TO BAY

0 0-

BL

0o
oo

ELEVATION VIEW

PURPOSE: PLANT EXPANSION FIGURE 5A CALVERT CLIFFS NUCLEAR
DATA SOURCE: SEAL WELL POWER PLANT
BECHTEL CORPORATION (IN UPLANDS) IN:
DATUM: (NGVD 29) PATUXENT / WEST CHESAPEAKE BAY
PROJECT LATITUDE/LONGITUDE: SCALE IN FEET COUNTY OF: CALVERT STATE: MD
38.424133 APPLICATION BY:

-76.441598 CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC
NOT TO SCALE AND UNISTAR NUCLEAR OPERATING SERVICES,LLC

DATE: 5/09/08 REV1 7/14/08
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(FIG 6C)

CHESAPEAKE BAY
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CHESAPEAKE BAY

PROPOSED
DREDGE LIMITS
(FIGS 5C & 5D)

100 YEAR FLOOD PLAIN

E
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E 1
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PURPOSE: PLANT EXPANSION FIGURE 5B CALVERT CLIFFS NUCLEAR
DATA SOURCE: SEAL WELL & POWER PLANT
BECHTEL CORPORATION DISCHARGE PIPING IN:
DATUM: (NGVD 29) PATUXENT / WEST CHESAPEAKE BAY

PROJECT LATITUDE/LONGITUDE: SCALE IN FEET COUNTY OF: CALVERT STATE: MD
38.424133 APPLICATION BY:

-76.441598 CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC
0 100 200 AND UNISTAR NUCLEAR OPERATING SERVICES,LLC

1Feet
_________________________ _________________________ DATE: 5/09/08 REV1 7/14/08



TIDAL

20' - 0"

DIFFUSER PLAN VIEW

550' - 0" +/-

Alllýý

FROM SEAL WELL
SEE FIGURE si"

4' - 0" COVER (MIN)

2

2T

2*

oU

ot

SECTION A

PURPOSE: PLANT EXPANSION FIGURE 5C CALVERT CLIFFS NUCLEAR
DATA SOURCE: DISCHARGE OUTFALL POWER PLANT
BECHTEL CORPORATION DETAILS IN:
DATUM: (NGVD 29) PATUXENT / WEST CHESAPEAKE BAY

PROJECT LATITUDE/LONGITUDE: SCALE IN FEET COUNTY OF: CALVERT STATE: MD
38.424133 APPLICATION BY:

-76.441598 CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC

NOT TO SCALE AND UNISTAR NUCLEAR OPERATING SERVICES,LLC

DATE: 5/09/08 REV1 7/14/08



TIDAL

MLW = MSL = -0.60'

SAND/ STONE
30" DIA HDPE DISCHARGE PIPE
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BEDDING FOR PIPE TO BE NATURAL EXCAVATED BAY MATERIAL
SEE FIG 5C FOR RIP-RAP PROTECTION @ DIFFUSER END
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SECTION

PURPOSE: PLANT EXPANSION FIGURE 5D CALVERT CLIFFS NUCLEAR
DATA SOURCE: DISCHARGE OUTFALL POWER PLANT
BECHTEL CORPORATION DETAILS IN:
DATUM: (NGVD 29) PATUXENT / WEST CHESAPEAKE BAY

PROJECT LATITUDE/LONGITUDE: SCALE IN FEET COUNTY OF: CALVERT STATE: MD
38.424133 APPLICATION BY:

-76.441598 CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC

NOT TO SCALE AND UNISTAR NUCLEAR OPERATING SERVICESLLC

DATE: 5/09/08 REVl 7/14/08



TIDAL

CHESAPEAKE BAY

100 YEAR FLOODPLAIN

-6

y-NI
-10

// '-N

FIGURE 6A

-12

/( -14

7E

El

So

_co

rFUGRE 
BZ

KEY PLAN
INSET

d

N

FGR 6
FIGURE 6B \

NOTES :1. -MEAN HIGH WATERLINE: 0.57'
-MEAN LOW WATERLINE: -0.60'
-MAXIMUM SPRING WATERLINE: 1.47'

2. NAVIGATION CHANNEL (MIDDLE OF BAY)
APPROXIMATELY 3 MILES FROM SHORELINE

3. INSIDE WIDTH OF EXISTING BARGE SLIP
VARIES FROM STATION 6+00.00 TO
STATION 7+50.00 (LENGTH = 250' - 0")

0,*

$1

/

PURPOSE: PLANT EXPANSION
DATA SOURCE:
BECHTEL CORPORATION

FIGURE 6
PROPOSED RESTORATION

OF BARGE SLIP
I

CALVERT CLIFFS NUCLEAR
POWER PLANT

DATUM: (NGVD 29) ENT / WEST CHESAPEAKE BAYI
PROJECT LATITUDE/LONGITUDE:
38.424133
-76.441598

COUNTY OF: CALVERT STATE: MD
APPLICATION BY:
CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC
AND UNISTAR NUCLEAR OPERATING SERVICES,LLC

>1



TIDAL

iIf

/I
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'%\\

-EXISTING RIP-RAP

SHORELINE .

/I

//

E

~0I

NOTES: 1. -MEAN HIGH WATERLINE: 0.67'
- MEAN LOW WATERLINE: -0.60'
- MAXIMUM SPRING WATERLINE: 1.47'

2. - NAVIGATION CHANNEL (MIDDLE OF BAY)
APPROX. 3 MILES FROM SHORELINE.

3. - INSIDE WIDTH OF EXISTING BARGE SLIP
VARIES FROM STATION 5+00.00 TO
STATION 7+50.00 (LENGTH = 250' - 0")

PURPOSE: PLANT EXPANSION FIGURE 6 A CALVERT CLIFFS NUCLEAR
DATA SOURCE: MODIFICATIONS @ EXISTING POWER PLANT
BECHTEL CORPORATION BARGE UNLOADING FACILITY IN:
DATUM: (NGVD 29) PATUXENT / WEST CHESAPEAKE BAY
PROJECT LATITUDE/LONGITUDE: SCALE IN FEET COUNTY OF: CALVERT STATE: MD
38.424133 //- APPLICATION BY:

-76.441598 0 50 100 150 CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC
Feet AND UNISTAR NUCLEAR OPERATING SERVICES,LLC

DATE: 5/09/08 REV1 7/14/08
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NOTES: 1. - MEAN HIGH WATERLINE: 0.87'
- MEAN LOW WATERLINE: -0.60'
- MAXIMUM SPRING WATERLINE: 1.47'

2. - NAVIGATION CHANNEL (MIDDLE OF BAY)
APPROX. 3 MILES FROM SHORELINE.

3. - INSIDE WIDTH OF EXISTING BARGE SUP
VARIES FROM STATION 5+00.00 TO
STATION 7+50.00 (LENGTH = 25(Y - 0")

PURPOSE: PLANT EXPANSION FIGURE 6 B CALVERT CLIFFS NUCLEAR
DATA SOURCE: MODIFICATIONS @ EXISTING POWER PLANT
BECHTEL CORPORATION BARGE UNLOADING FACILITY IN:
DATUM: (NGVD 29) PATUXENT / WEST CHESAPEAKE BAY

PROJECT LATITUDE/LONGITUDE: SCALE IN FEET COUNTY OF: CALVERT STATE: MD
38.424133 APPLICATION BY:

-76.441598 •K 0 50 100 150 CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC

Feet AND UNISTAR NUCLEAR OPERATING SERVICESLLC

DATE: 5/09/08 REV1 7/14/08



TIDAL

VARIES 150'-O "
3+U m~I

BARGE DOCKING JETTY EL 8'-0" +/-

EL VARIES

6 6 , • '

EXISTING SHEET PIUNG No

EL -16'- 0"

/

RESTRORATIONIEXCAVATION FOR BARGE SLIP SHALL BE TO ORIGINAL DREDGE ELEVATIONS SHOWN

SECTION

VARIES-

16

VARIES VARIES
... . . . .. ... .- .m 4 ....

*- v TO 100"- v WIDE

EL VARIES
6

IF,

0N

EL -16'- O" f

E

0 6

oa

E I

RESTRORATION/EXCAVATION FOR BARGE SLIP SHALL BE TO ORIGINAL DREDGE ELEVATIONS SHOWN

SECTION

PURPOSE: PLANT EXPANSION FIGURE 6 C CALVERT CLIFFS NUCLEAR
DATA SOURCE: SECTION @ PROPOSED POWER PLANT
BECHTEL CORPORATION BARGE SLIP MODIFICATION IN:
DATUM: (NGVD 29) PATUXENT / WEST CHESAPEAKE BAY
PROJECT LATITUDE/LONGITUDE: SCALE IN FEET COUNTY OF: CALVERT STATE: MD
38.424133 APPLICATION BY:
-76.441598 CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC

NOT TO SCALE AND UNISTAR NUCLEAR OPERATING SERVICES,LLC

DATE: 5/09/08 REVl 7/14/08



TIDAL

EXISTING STREAM
DISCHARGE

EXISTING

EXISTING
SEDIMENT MOUND

EXISTING BARGE JETTY

J

(FIG NO. SE)

z
- EXISTING
60" DIA RCP

PROPOSED
12" THICK SUB-BASE

PULL OFF APRON

C

C,

z

Pu

.I

i
E 1

PLANE EARTH BERM & STONE OUTLET
SEE SECTIONS & DETAILS FIGURES NO. 6E, 6F & SG

EXISTING STREAM DISCHARGE SEEPS THROUGH THE SEDIMENT MOUND

PURPOSE: PLANT EXPANSION
DATA SOURCE:
BECHTEL CORPORATION

DATUM: (NGVD 29)
PROJECT LATITUDE/LONGITUDE:
38.424133
-76.441598

FIGURE 6 D
MODIFICATIONS FOR NEW

BULKHEAD & APRON
I

CALVERT CLIFFS NUCLEAR
POWER PLANT

IN:
PATUXENT / WEST CHESAPEAKE BAY

COUNTY OF: CALVERT STATE: MD
APPLICATION BY:
CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC
AND UNISTAR NUCLEAR OPERATING SERVICES,LLC



TIDAL

SHORELINE

12'-0"

GRADE

EL +2'- 0'

MLW
FILTER FABI I

I

EXISTING PILES B

(CUT OFF AS REQUIRED) I
I 5

I
I
I

I
PROPOSED SHEET PILE

I

0<

C.-.

ld

HI

SECTION A-A

SEE FIGURE 6A FOR LOCATION OF APRON AND SHEET PILING
SEE FIGURE 6D FOR MODIFICATIONS OF NEW BULKHEAD AND APRON

PURPOSE: PLANT EXPANSION FIGURE 6 E CALVERT CLIFFS NUCLEAR
DATA SOURCE: SECTION THRU POWER PLANT
BECHTEL CORPORATION CONCRETE APRON IN:
DATUM: (NGVD 29) PATUXENT / WEST CHESAPEAKE BAY
PROJECT LATITUDE/LONGITUDE: SCALE IN FEET COUNTY OF: CALVERT STATE: MD
38.424133 APPLICATION BY:

-76.441598 CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC

NOT TO SCALE AND UNISTAR NUCLEAR OPERATING SERVICES,LLC

DATE: 5/09/08 REVI 7/14/08



TIDAL

6" CRUSHED STONE LAYE

,{----/•.-..'.!7STONE OUTLET, IN ERM :.••*:0 10IoQ 0 0
EXISTING APRON I.rl- EXISTING GRADE

\-STONE De00 9'

SECTION B-B

EXISTING GRADE

SECTION C-C

U

.t

ElI

EARTH BERM & STONE OUTLET DETAILS

EROSION & SEDIMENT CONTROL

SEE MODIFICATIONS FOR NEW BULKHEAD & APRON FIGURE NO. 6D

PURPOSE: PLANT EXPANSION FIGURE 6F CALVERT CLIFFS NUCLEAR
DATA SOURCE: STONE OUTLET & POWER PLANT
BECHTEL CORPORATION EARTH BERM SECTIONS IN:
DATUM: (NGVD 29) (IN UPLANDS) PATUXENT / WEST CHESAPEAKE BAY
PROJECT LATITUDE/LONGITUDE: SCALE IN FEET COUNTY OF: CALVERT STATE: MD
38.424133 APPLICATION BY:

-76.441598 CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC
NOT TO SCALE AND UNISTAR NUCLEAR OPERATING SERVICES,LLC

DATE: 5/09/08 REVl 7/14/08
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SECTION D-D

f
/

/r
DI

AK
D

t-FLOW

NEW 24" THICK RIP-RAP LAYER oo

E) 1

o o

I
I

I o

EXISTING SHORELINE
(APPROX)

OUTFALL DETAILS

SEE MODIFICATIONS FOR NEW BULKHEAD & APRON FIGURE NO. 6D

PURPOSE: PLANT EXPANSION CALVERT CLIFFS NUCLEAR
DATA SOURCE: FIGURE 6G POWER PLANT
BECHTEL CORPORATION STREAM OUTFALL DETAILS IN:
DATUM: (NGVD 29) PATUXENT / WEST CHESAPEAKE BAY
PROJECT LATITUDE/LONGITUDE: SCALE IN FEET COUNTY OF: CALVERT STATE: MD
38.424133 APPLICATION BY:

-76.441598 CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC
NOT TO SCALE AND UNISTAR NUCLEAR OPERATING SERVICES,LLC

DATE: 5/09/08 REV1 7/14/08
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(SEE FIGURE 6)
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PURPOSE: PLANT EXPANSION FIGURE 6H CALVERT CLIFFS NUCLEAR
DATA SOURCE: BARGE SLIP POWER PLANT
BECHTEL CORPORATION RESTORATION IN:
DATUM: (NGVD 29) PATUXENT / WEST CHESAPEAKE BAY
PROJECT LATITUDE/LONGITUDE: SCALE IN FEET COUNTY OF: CALVERT STATE: MD
38.424133 APPLICATION BY:

-76.441598 NOT TO SCALE CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC
AND UNISTAR NUCLEAR OPERATING SERVICES,LLC

DATE: 5/09/08 REV1 7/14/08
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PURPOSE: PLANT EXPANSION CALVERT CLIFFS NUCLEAR
POWER PLANT

DATUM: (NGVD 29)

PROJECT LATITUDE/LONGITUDE:
38.424133
-76.441598 A

IN:
PATUXENT / WEST CHESAPEAKE BAY

COUNTY OF: CALVERT STATE: MD
APPLICATION BY:
CALVERT CLIFFS 3 NUCLEAR PROJECT, LLC
AND UNISTAR NUCLEAR OPERATING SERVICES,LLC

DATE: 5/09/08 REVl 7/14/08

ýA
N



SUPPLEMENTAL ENVIRONMENTAL RESOURCE REPORT

FIGURES



Calvert Cliffs
NucWlr

----

N

A
Legend

EJ! Property Boundary

-Limited Access

-- Highway

Major Road

Local Road

Minor Road

Other Road

Ramp

Ferry

---------- Pedistrian W ay

3,000 4,500

7
/ ,~

0
A Rocky Point

0 1,500 6,000

Feet

Rd

UniStar Nuclear Energy, LLC and
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Calvert Cliffs Nuclear Power Plant
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=- Property Boundary

lood Hazard Areas

Zone A - 100 Year Floodplain (Approximate Study)

Zone AE - 100 Year Floodplain (Detailed Study)

Zone VE - Coastal High Hazard Waves (Detailed Study]

Zone X - 500 Year Floodplain (Detailed Study)

UniStar Nuclear Energy, LLC and
UniStar Nuclear Operating Services, LLC

Calvert Cliffs Nuclear Power Plant
FEMA 100 Year/500 Year Floodplain Map
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PURPOSE: PLANT EXPANSION CALVERT CLIFFS NUCLEAR POWER PLANT

FIGURE 3.7-1 UNIT 3 '

DATUM: (NAVD 27) DETAIL SITE PLAN IN: PATUXENT / WEST CHESAPEAKE BAY

OF SHORELINE STRUCTURES COUNTY: CALVERT STAT'F,' -MD
PROJECT LATITUDE / LONGITUDE:
38.424133 - 76.441598 NOT TO SCALE DATE: 4/30/08



EXISTING INTAKE
UNITS 1 & 2

I
• SHEET PILING

_ - ,ARMOR PROTECTION

CHESAPEAKE BAY

NOTES: 1.- MEAN HIGH WATERLINE: 0.57'
MEAN LOW WATERLINE: -0.60'

-MAXIMUM SPRING WATERLINE: 1.47'
2. NAVIGATION CHANNEL (MIDDLE OF BAY)

APPROX. 3 MILES FROM SHORELINE.

PURPOSE, PLANT EXPANSION POGURE 3.7-2 CALVERT CLIFFS NUCLEARSITE PLAN POWER PLANT UNIT 3
DAT)0 INTAKE STRUCTURE IN. PATUXENT/WEST CHEASPEAKE BAY

COUNTY OF, CALVERT STATE. MD

PROJECT LATITUDE/LONOITUDE, 0 150 300FT
38.424133

-76.441598
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NOTES: 1.- MEAN HIGH WATERLINE: 0.57'
MEAN LOW WATERLINE: -0.60'

- MAXIMUM SPRING WATERLINE: 1.47'

2. NAVIGATION CHANNEL (MIDDLE OF BAY)
APPROX. 3 MILES FROM SHORELINE.

PURPOSE, PLANT EXPANSI9N FIGURE 3.8-2 CALVERT CLIFFS NUCLEARSEAL WELL & POWER PLANT UNIT 3
DISCHARGE PIPING IN$ PATUXENT/WEST CIEASPEAKC BAY

DATUM, (NAV) 27) COUNTY OF, CALVERT STATE, MD

PROJECT LATITUDE/LONOITUDE, 0 60 120 FT
38.424133

-76.441598



16" DIAMETER NOZZLES
(TYPICAL 6 PLACES)

T

T
30" DIAMETER

L

DIFFUSER PLAN VIEW

4'-0" COVER (MIN)

30" DIAMETER<"
BLOWDOWN PIPE

SECTION.

PURPOSE,PLANT EXPANSION FIGURE 3.8-3 CALVERT CLIFFS NUCLEAR
POWER .PLANT-UNIT 3DISCHARGE OUTFALL DETAILS I•N. PATUXENT/ WEST'CHESAPEAKEABAY

DAIUMt (NAVDý 27) COUNTY. OF, CALVERT STATE. MD

PROJECT LATI TUDEZLONlITUDE,
[38.424133 NOT TO SCALE
-76.441598
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100 YEAR
FLOODPLAIN

zI

EXISTINGN ~

~ \\\K~Y' 412 T X90 T LPOND O
CONREE ARO "</4PAS FR02"

CONCRETE SEAPRONTAL~ 90G)TR

W/RIP-RAP APRON ' .

4 i'SI fEXISTING PILES1 ,SHRLN

j~,,,///IJII11~REMOVE AS REQO CA

~'& '- q'~ SHEET PILING40

NOTES. 1. - MEAN HIIGHI WATERLINE: 0.57'
-MILAN LOW WATERLINE: -0.60'
*MAXIMUM SPRING WATERLINE: 1.47' CHESAPEAKE BAY

2. NAVIGATION CHMANEL (MIDDLE OF BAY)
APPROX. .3 MILES FROM SHORELINE.

PURPOSE- PLANT EXPANSION FIGURE 3.9-1A CALVERT CLIFFS NUCLEAR
MODIFICATIONS 6 EXISTING POWER PLANT UNIT 3

BARGE UNLOADING FACILITY IN, PAIUXENT/WEST CHEASPEAKE BAY
DATUM, (NAVD 27) COUNTY OF. CALVERT STATE. MO

PROJECT LATITUDE/LONOITUDEo 0 50 ,00 lO O1T
38.424133 1!

-76.441598



NOTES: 1. - MEAN HIGH WATERLINE: 0.57'
- MEAN LOW WATERLINE: -0.60'

MAXIMUM SPRING WATERLINE: 1.47'
2. NAVIGATION CHANNEL (MIDDLE OF BAY)

APPROX. 3 MILES FROM SHORELINE.
3. INSIDE WIDTH OF EXISTING BARGE SLIP

VARIES FROM STATION 5'00.0 TO
STATION 7 '50.00 (LENGTH • 250'41"

PURPOSE- PLANT EXPANSION FIGURE 3.9-1B CALVERT CLIFFS NUCLEAR
MODIFICATIONS 0 EXISTING POWER PLANT UNIT 3

BARGE UNLOADING FACILITY INI PATUXENT/EST CHEASPEAKE BAY
OATUM, (NAVO 27) COUNTY OF- CALVERT STATE, MD

PROJECT LATITUDE/LON•ITUDEo a c Ic5 IlOI5T
38.424133

-76.441598



PURPOSE: PLANT EXPANSION FIGURE 3.9-2 CALVERT CLIFFS NUCLEAR POWER PLANT

UNIT 3

DATUM: (NAVD 27) AERIAL VIEW OF BARGE IN: PATUXENT / WEST CHESAPEAKE BAY

UNLOADING FACILITY (1971) COUNTY: CALVERT STATE: MD
PROJECT LATITUDE / LONGITUDE:
38.424133 - 76.441598 NOT TO SCALE DATE: 4/30/08



EXISTING BARGE JETTY

CHESAPEAKE BAY
NEW/RELOCATED

OUTFALL

& 12" THICK SUB-BASE
PULL OFF APRON

I N I ' STONE OUTLET

EARTH BERM

SILT FENCE

NOT TO SCALE

PLANE EARTH BERM & STONE OUTLET

'PURPOSEePLANT EXPANSION FIGURE 3.9-3 CALVERT CLIFFS NUCLEARMODIFICATIONS TO NEW ,:: POWER PLANT UNIT 3
iMNN PATUXENT/ WEST CHESAPEAE BAY'OATUM. (NAVO 27) BULKHEAD & APRON CouNTY OF, CALVERT STATEMD

PROJECT. LATITUDEA/NGITU[EI .
38.42413.3
-76.441598 NOT TO SCALE



24" SUB-BASE 24" THICK

EL *2'-0

FILTER FABRIC
I

EXISTING PILES -'
(CUT OFF AS REQUIRED)

I

I
NEW SHEET PILE WALL

SECTION A-A

*PURPOSE'PLANT EXPANSION FIGURE 3.9-4 CALVERT CLIFFS NUCLEAR
SECTION A-A - POWER PLANT UNIT 3

DATUM, (NAVD 27) THRU CONCRETE APRON ,IN PATUXENT/ WEST CHESAPEAKE BAY
DATUM, __.__ 27) 

,,__ _______ _______ AR COUNTY OFs CALVERT STATE&MD

PROJECT LATITLJDEA.ONOITUOE
38.424133 NOT TO SCALE
-76.441598



RIP-RAP LAYER
050 • 9"

FILTER FABRIC
20'-!0"

FLOW ,

NEW/RELOCATED OUTFALL DETAILS
NOT *TO SCALE

puRPOSE-PLANT EXPANSION FIGURE 3.9-5 CALVERT CLIFFS 'NUCLEAR
POWER PLANT UNIT 3

STREAM OUTFALL DETAILS IN, PATUXENT/WEST CHESAPEAKE BAY
DATUM, (NAVD 27) COUNTY OF, CALVERT STATEMD

PROJECT LATITUDEA.ONOITLDEJE
38.424133
-76.441598 NOT TO SCALE
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Wetland Delineation Proiect AreE

UniStar Nuclear Energy, LLC and
UniStar Nuclear Operating Services, LLC

Calvert Cliffs Nuclear Power Plant
Wetland Delineation Project Area
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Calvert Cliffs Nuclear Power Plant
NRCS Soil Survey Data

HVP I0!-f 8 Figure
e.... byl ...... MACTEC Number:

yNu 5.2-1



Water IntakeS

L

Lf

4d

9.

9.
9.

% I
%%•#

I Impacted

Open Water

Herbaceous Marsh Vegetation

Poorly Drained Bottomrland Deciduous Forest

Lawns/Developed Areas

Mixed Deciduous Forest

Mixed Deciduous Regeneration Forest

iOld Field Vegetation (Other)

•q

10 650 1,300 1,950 2,600

, ,Feet

UniStar Nuclear Energy, LLC and
UniStar Nuclear Operating Services, LLC

Successional Forest Vegetation Calvert Cliffs Nuclear Power Plant
Vegetation Impacts

Properly Boundary JMACEC



Area IX

Legend
Juisdictional Stream

Protected Wetland

Sediment Basin

SStornswater Detentlion Basin

II Property Boundary- Area INPOES Area
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UniStar Nuclear Energy, LLC and
UniStar Nuclear Operating Services, LLC

Calvert Cliffs Nuclear Power Plant
Jurisdictional Wetland & Stream Mar
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DRAM Designation

WA# = Wetland Stream Sample Area
* Category 1

* Category 2

* Category 3

* Modified Category 2

* Not Applicable

Jurisdictional Stream

• Grading Impact Area

JD Wetlands

D Property Boundary

TTNUS Delineation
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Ohio Rapid Assessment Method (ORAM)
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UniStar Nuclear Energy, LLC and
UniStar Nuclear Operating Services, LLC

Calvert Cliffs Nuclear Power Plant
Watersheds and Streams
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UniStar Nuclear Energy, LLC and
UniStar Nuclear Operating Services, LLC

Calvert Cliffs Nuclear Power Plant
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UniStar Nuclear Operating Services, LLC

Calvert Cliffs Nuclear Power Plant
Stream and Wetland Impacts
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Sum of LENGTH (ft)
RAPANOSID Total

RA-I-A 729
RA-IVC-A 1594
RA-IVN-A 102
RA-IVN-B 2942
RA-IVN-C 555
RA-IVN-D 1342
RA-VIIN-A 521
RA-VIIS-A 563

Grand Total 8350

I

I[ 1003.000 4.50

FeorII

Legend

Er Property Boundary

UniStar Nuclear Energy, LLC and
UniStar Nuclear Operating Services, LLC

- Stream / No Impacts

- Jurisdictional Stream / Impacted

Development Enveope

Calvert Cliffs Nuclear Power Plant
Impacted Streams

fMACTEC



NOTES:
- SR = Stream Restoration
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Calvert Cliffs Nuclear Power Plant
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INSETSnemies with Essential Fish Habitat in Protect Vicinitv

Species Eggs Larvae Juveniles Adults
Black sea bass (Centropristis striala) X X

Summer flounder (Paralichthvs denatfus) X X X

Butterfish (Pe tri/s triacanthus) X X X X

Bluefish (Pomatomus saltatrixr) X X

Cobia (Rachycenwron canadum ) X X X X

Red drum (Sciaenops ocellatus) X X X X

King mackerel (Scomberomonhs cav//a )L X X X X

Spanish mackerel (Scomberomorus mac-alas )' X X X X

Windowpane flounder (Scophthalmus aquasus) X X

Notes:

NMFS indicated that the EFH designation for this species is overly broad, and the
species does not require further evaluation

Legend

. Proposed Impact Area

• Property Boundary

I Essential Fish Habitat

Data Sources

2000 USGS 7.5 Minute Topographic Quadrangle
(Cove Point Quad)

NEFMC, 1998. Now England Fisheries Management Council.
Essential Fisheries Habitat Amendment. Essential Fish Habitat
Description. Windowpane flounder (Scophthalmus aquosus).

NOAA, 1985. National Estuarine Inventory Data Atlas. Volume 1:
Physical and Hydrologic Characteristics. Strategic Assessment
Branch. Ocean Assessments Division. Office of Oceanography
and Marine Assessment. National Ocean Service. National
Oceanic and Atmospheric Administration. United States
Department of Commerce. Rockville, Maryland.

NOAA, 2008. Summary of Essential Fish Habitat Designation: Major
Estuaries, Bays and Rivers, along the Northeast United States Coast.
Maryland: Chesapeake Bay Mainstem.
http://www.nero.noaa.gov/hcd/mdl.html. Accessed March 6, 2008.

A

MACTEC
Essential Fish Habitat in Relation to the Proposed

Intake/Discharge/Barge Terminal
Impact Areas
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and

UniStar Nuclear Operating Services, I
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