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1.0 Introduction 

The Magnuson-Stevens Fishery Conservation and Management Act of 1976 (Public Law 94-
265), as amended (MSFCMA), recognizes that habitat is important for the protection of healthy 
fisheries and established procedures to identify, conserve, and enhance essential fish habitat 
(EFH) for Federally managed fish and shellfish species (NEFMC 1998).  EFH is defined as 
“those waters and substrate necessary to fish for spawning, breeding, feeding, or growth to 
maturity” (16 USC 1801 et seq.; NMFS 2004).  Federal agencies must consult with the 
Secretary of Commerce on all actions, or proposed actions, authorized, funded, or undertaken 
by the agency that may adversely affect EFH (NMFS 2004). 

The U.S. Nuclear Regulatory Commission (NRC) is reviewing an application from Calvert Cliffs 
3 Nuclear Project, LLC and UniStar Nuclear Operating Services, LLC (applicant or UniStar) for a 
combined license (COL) to construct and operate a new nuclear reactor with a design-rated 
gross electrical output of approximately 1700 to 1780 megawatts-electric (MW(e)) on the Calvert 
Cliffs site.  The U.S. Army Corps of Engineers (USACE or Corps) is reviewing an application 
from UniStar for a Department of the Army (DA) Individual Permit pursuant to Section 10 of the 
Rivers and Harbors Appropriation Act of 1899 (33 U.S.C. 403 et seq.) (Rivers and Harbor Act) 
and Section 404 of the Clean Water Act (33 U.S.C. 1251 et seq.) to perform site preparation 
and construction activities for the proposed new unit at the Calvert Cliffs site.  Currently, there 
are two operating nuclear reactors on the site, Calvert Cliffs Nuclear Power Plant (CCNPP) 
Units 1 and 2.  The proposed project is to construct and operate a new unit, Unit 3, which would 
be located adjacent to CCNPP Units 1 and 2, to provide for additional baseload electrical 
generating capacity to meet the growing demand for electricity in the State of Maryland.  
The site is located about 60 mi south of Baltimore and 40 mi southeast of Washington, D.C. 
(Figure 1).  It is about 10.5 mi southeast of Prince Frederick, Maryland, and 7.5 mi north of 
Solomons, Maryland. 

Pursuant to National Environmental Policy Act of 1969, as amended (NEPA), the NRC and the 
Corps are cooperating agencies with the NRC being the lead agency, and they are preparing an 
environmental impact statement (EIS) as part of the agencies’ review of the COL and DA permit 
applications.  The Corps is cooperating with the NRC to ensure that the information presented in 
the EIS is adequate to fulfill the requirements of Corps regulations; the Clean Water Act Section 
404(b)(1) Guidelines, which contain the substantive environmental criteria used by the Corps in 
evaluating discharges of dredged or fill material into waters of the United States; and the Corps’ 
public interest review process.  As required by Title 10 of the Code of Federal Regulations 
(CFR) Part 51.26, the NRC has published in the Federal Register a Notice of Intent (73 FR 
8719) to prepare an EIS and to conduct scoping.  The final EIS will be issued after considering 
public comments on the draft EIS.  The impact analysis in the EIS includes an assessment of 
the potential environmental impacts of the construction and operation of a new nuclear power 
unit at the Calvert Cliffs site and along the associated transmission line corridors, including 
potential impacts to the threatened and endangered species.  If issued, the COL would 
authorize UniStar to construct and operate the new unit.  The Corps will finalize its Record of 
Decision after  issuance of the final EIS. 
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Figure 1.  Location of the Calvert Cliffs Site, 50-mi Region (UniStar 2009a) 

The NRC and the Corps have prepared this EFH assessment to support their joint consultation 
with the National Marine Fisheries Service (NMFS) in accordance with the MSFCMA.  The 
proposed action may adversely affect EFH in the project area.  The proposed project has the 
potential to cause temporary and permanent adverse impacts to spawning, nursery, forage, and 
shelter activities and habitats.  The NRC and Corps review team considered the designated 
EFH in the Chesapeake Bay, and this EFH assessment examines the potential impacts of the 
proposed actions on nine species:  black sea bass (Centropristis striata), bluefish (Pomatomus 
saltatrix), butterfish (Peprilus triacanthus), clearnose skate (Raja eglanteria), little skate 
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(Leucoraja erinacea), red drum (Sciaenops ocellatus), summer flounder (Paralichthys dentatus), 
windowpane flounder (Scophthalmus aquosus), and winter skate (Leucoraja ocellata).  These 
species are described further in Section 4, and the impacts to them and their EFH, including 
their prey, are discussed in Section 5 of this EFH assessment. 

2.0 Calvert Cliffs Site Description 
 
The Calvert Cliffs site is located on the Chesapeake Bay about 60 mi south of Baltimore; 40 mi 
southeast of Washington, D.C.; 10.5 mi southeast of Prince Frederick, Maryland; and 7.5 mi 
north of Solomons, Maryland (Figure 1).  The site comprises about 2070 ac adjacent to 
Chesapeake Bay in an unincorporated area of Calvert County, Maryland.  The NRC has 
licensed two existing nuclear generating units at the Calvert Cliffs site, CCNPP Units 1 and 2, 
that have a combined net electric generating capacity of approximately 1685 MW(e).  Units 1 
and 2 use once-through cooling systems and obtain water from the Chesapeake Bay.  The 
combined flow of CCNPP Units 1 and 2 intakes is about 5332 cubic feet per second (cfs).  
There are two shoreline water intake structures for the existing units that share a common 
forebay, and each unit has its own fish-return system.  The two existing units also share a 
discharge pipe that enters the Chesapeake Bay north of the intake structure.  South of the 
intake structure is a barge slip for offloading heavy replacement components.  The barge slip 
has been used several times since 2001 to receive replacement steam generators, 
transformers, and vessel reactor heads, and it is likely that there would be occasional use of the 
facility in the future for continued operation of CCNPP Units 1 and 2, which could require future 
maintenance dredging (UniStar 2009b).  Both existing units would remain and continue to 
operate and would not be affected by the proposed action.   

There is no submerged aquatic vegetation (SAV) within the proposed project area or near the 
Calvert Cliffs site (EA Engineering 2007b), and there are no habitat areas of particular concern 
(HAPC) within the proposed project area or near the Calvert Cliffs site.  The project site is a 
high-energy wave area with about a 6-mi fetch across the Chesapeake Bay.  The project area 
waterway is used throughout the year for recreational and commercial boating, fishing activities, 
and commercial shipping.  The shoreline at the proposed project site is protected by stone 
revetment and bulkheads and includes some natural beach shoreline along eroding 70-ft-high 
cliffs. 

2.1 Chesapeake Bay Conditions 

The Chesapeake Bay is one of the largest estuary systems in the world and currently supplies 
cooling water for CCNPP Units 1 and 2.  The Bay is very productive and is an important part of 
the cultural and economic fabric of the area.  Much of the Chesapeake Bay, including the reach 
that encompasses Calvert County, is considered impaired, primarily because of low dissolved 
oxygen (DO) and increased nutrients and sedimentation from human activities.  The 
Chesapeake Bay Program (CBP) oversees monitoring at selected locations throughout the Bay 
and has developed average seasonal conditions from 1985 to 2008.  One station, known as 
CB4.4, is in the middle of the Bay, east of the Calvert Cliffs site.  The average monthly surface 
water temperature at this location has ranged from about 38°F (February) to about 81°F (July; 
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August) (MDNR 2009a).  The average monthly surface water salinity at station CB4.4 is typically 
lowest in late spring, ranging from about 10 to 11 ppt (April through June), and highest in late 
fall, ranging from about 15 to 16 ppt (September through November) (MDNR 2009b).  Average 
monthly DO concentrations at station CB4.4 have ranged from about 0.3–0.4 mg/L (July; 
August) to 9.0–10.0 mg/L (January through March) (MDNR 2009c).  Average June through 
September DO concentrations have been hypoxic (less than 2.0 mg/L) (Wicks et al. 2007).  The 
minimum DO concentrations during those months occasionally may be anoxic (less than 
0.2 mg/L).  

Water depths near the Calvert Cliffs site are generally less than 30 ft (EA Engineering 2007a).  
Sediments near the CCNPP barge dock area primarily are composed of sand (94 to 96 percent) 
and gravel (2 to 5 percent) with a small percentage of clay (EA Engineering 2007a).  Total 
organic carbon (TOC) in the sediments ranged from about 2.4 to 3.1 percent.  The sediment 
type sampled near the barge area was typical for the general region.  The two stations located 
just north of the CCNPP site that have been sampled under the Maryland Department of Natural 
Resources (Maryland DNR) water quality monitoring program are also very sandy with a very 
small silt/clay fraction (Llansó et al. 2007).  However, the TOC content of the CCNPP sediments 
was much higher than that of the two Maryland DNR stations (<1 percent each).  Most organic 
compounds analyzed in the CCNPP sediments were reported as not detected (EA Engineering 
2007a).  The few organic compounds that were detected in the sediments occurred at 
concentrations less than the respective method detection limits.  Of the seven metal compounds 
analyzed, six occurred at levels greater than the method detection limits, but all were 
substantially less than their respective threshold effects levels (the concentration below which 
effects are expected to be rare) (Buchman 2008). 

The benthic infaunal community found near the barge dock was generally sparse and 
composed of relatively few taxa.  Infaunal abundance varied from 32 to 85 individuals per 
0.05 m2 samples (about 640 to 1700 individuals per m2) (EA Engineering 2007a).  These 
samples contained from 9 to 13 species.  The abundances of infauna inhabiting the CCNPP 
sediments were generally similar to those reported for the two Maryland DNR stations sampled 
in summer 2006 (Llansó et al. 2007).  However, species numbers at the CCNPP stations were 
slightly greater than those for the Maryland DNR stations.  The infaunal community at the two 
CCNPP stations near the site of the proposed cooling water discharge pipe primarily was 
composed of the small clam Gemma gemma and polychaete worms, such as Streblospio 
benedicti and Glycinde solitaria.  The small clam was not found at the station south of the barge 
dock near the area proposed to be dredged.  The infaunal community there consisted 
predominantly of polychaete worms, such as S. benedicti.  The general infaunal community 
composition at the CCNPP stations was similar to those at the two Maryland DNR stations.  
Gemma gemma was predominant at both Maryland DNR stations in summer 2006.  Polychaete 
worms, such as S. benedicti, were common.  Another small clam, Mulinia lateralis, was common 
at the Maryland DNR stations, but was not common at the CCNPP stations. 
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3.0 Proposed Federal Actions 

The proposed Federal actions are (1) issuance of a COL for the construction and operation of a 
new nuclear reactor at the Calvert Cliffs site pursuant to 10 CFR 52.97 and (2) a decision 
regarding a DA Individual Permit pursuant to Section 404 of the Clean Water Act and Section 10 
of the Rivers and Harbors Act. 

The NRC, in a final rule dated October 9, 2007 (72 FR 57416), limited the definition of 
“construction” to those activities that fall within its regulatory authority, as written in 10 CFR 
51.4.  Many of the activities required to construct a nuclear power plant are not part of the NRC 
action to license the plant.  Activities associated with building the plant that are not within the 
purview of the NRC action are grouped under the term “preconstruction.”  Preconstruction 
activities include clearing and grading, excavating, erection of support buildings and 
transmission lines, and other associated activities.  These preconstruction activities may take 
place before the application for a COL is submitted, during the staff’s review of a COL 
application, or after a COL is granted.  Although preconstruction activities are outside the NRC’s 
regulatory authority, many of them are within the regulatory authority of local, State, or other 
Federal agencies.  This EFH assessment does not differentiate between construction and 
preconstruction, and they are being discussed together as construction activities. 

The Corps action is the decision whether to issue a permit pursuant to Section 404 of the Clean 
Water Act and Section 10 of the Rivers and Harbors Act for proposed structures in and under 
navigable waters and the discharge of dredged, excavated, and/or fill material into waters of the 
United States, including jurisdictional wetlands. 

Prerequisites to construction activities include, but are not limited to, documentation of existing 
site conditions within the Calvert Cliffs site and acquisition of the necessary permits (e.g., COL, 
local building permits, a National Pollutant Discharge Elimination System permit, a Clean Water 
Act Section 404 permit, a General Stormwater permit, and other State and local permits).  After 
these prerequisites are completed, planned construction activities could proceed and would 
include all or some of all the activities pursuant to 10 CFR 50.10(a)(1), although no separate 
operating license would be required.  Briefly, the construction and operation activities that could 
affect Federally managed estuarine and marine species based on habitat affinities and life-
history characteristics and the nature and spatial and temporal considerations of the activity are: 

Construction 

 Dredging and modification of the existing barge slip, including a sheet-pile wall and a stone 
apron, on the Chesapeake Bay shoreline 

 Installation of the cooling water intake system including new sheet pile, armor removal, 
armor installation, dredging, and the fish-return system 

 Installation of the cooling water discharge system 

 Increased vessel traffic associated with the construction activities. 

Operation 
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 Impingement, entrainment, and entrapment associated with the cooling water intake system 

 Discharge plume from the cooling water system (thermal, chemical, and physical effects) 

 Maintenance dredging of barge slip. 

The construction footprint for the proposed Unit 3 would cover about 460 ac, including about 
175 ac of previously disturbed ground.  UniStar has proposed to build and operate an AREVA 
NP, Inc., U.S. EPR design pressurized water reactor steam electric system, which is rated at 
4590 MW(t) with a net electrical output of 1562 MW(e).  Unit 3 would require cooling water 
intake and fish-return facilities that are separate from CCNPP Units 1 and 2 and would also 
have a separate plant access road and protected area.  The proposed circulating water supply 
system (CWS) would be closed-cycle using a mechanical-draft cooling tower with plume 
abatement (UniStar 2009a).  The proposed project would affect about 5.7 ac (248,000 ft2) of 
tidal open waters and would affect intertidal, subtidal, and water-column zones within the 
proposed project area.  The existing waterway depths within the proposed work area range from 
about 0.0 to −16.0 ft mean low water. 

The existing transmission system for CCNPP Units 1 and 2, which consists of two circuits, 
would also be used to service the proposed Unit 3.  No new transmission corridors would be 
constructed outside the construction footprint.  Operation of the transmission system is not 
expected to affect Federally managed estuarine or marine species in the Chesapeake Bay. 

3.1 Cooling Water Intake System 

A 180-ft-long sheet-pile wall, embedded 15 ft into the Bay bottom, would be built to extend from 
the existing baffle wall for CCNPP Units 1 and 2 to the shoreline south of the present intake 
forebay to create a 9000-ft2 (0.21-ac) wedge-shaped pool that would be the intake embayment 
for the new unit (Figure 2).  The wall would be built of steel sheet piling supported by 30-in.-
diameter soldier piles placed on 10-ft centers.  The new baffle wall would not have an opening 
that would allow the new wedge-shaped pool to communicate directly with the Bay.  Therefore, 
Unit 3 would share the embayment now used by CCNPP Units 1 and 2.  A 50-ft section of 
shoreline armoring would be removed prior to the wall installation.  The construction of the 
sheet-pile wall would take about 2 months.  Once the wall is in place, about 60 ft of shoreline 
armor within the wedge-shaped pool would be removed, and a temporary sheet-pile wall would 
be installed upland along the intake water pipe route.  The upland sheet-pile wall would extend 
about 30 ft into the wedge-shaped pool to create a small area that would be dewatered to 
facilitate dredging of a 30-ft by 30-ft area to a depth of 25 ft.  This excavation would house two 
60-in.-diameter intake pipes that would extend about 20 ft channelward.  The pipes would have 
trash racks but no screens at their openings.  The trash bar spacing is expected to be 3.5 in. 
from center to center.  Debris collected by the trash racks would be collected in a debris basin 
for cleanout and disposal as solid waste.  The expected flow into the Unit 3 intake pipes is  
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Figure 2.  Site Plan at the Unit 3 Intake Structure (UniStar 2009d) 
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less than 0.5 fps.  About 80 ft of the shoreline within the pool would be armored, with the 
armoring extending about 10 ft from shore.  The new sheet-pile wall would be armored by 
placing riprap on the Bay bottom, extending about 75 ft from the shoreline and about 25 to 95 ft 
toward the channel (UniStar 2009d).  The armoring would be added to the Bay bottom as a 
series of four overlying layers, ranging from washed gravel on the bottom to large quarry rock 
(average about 2 tons each rock) on the top (UniStar 2009d).  The overall thickness of the 
armoring would vary according to the water depth.  About 4652 ft2 (0.11 ac) of the Bay bottom 
would be armored (Figure 2).  The temporary sheet-pile wall within the wedge-shaped pool 
would be removed.  The construction of the intake system would take about 4 months. 

The two intake pipes would be placed in trenches dug on land and would extend about 500 ft 
south to the location of common forebay for the Unit 3 CWS and ultimate heat sink (UHS) 
makeup water intake structures (UniStar 2009a).  The common forebay would be 100 ft long by 
80 ft wide and would be about 12 ft deep (UniStar 2009a).  The Unit 3 CWS makeup water 
intake structure would be a concrete structure about 78 ft long and 55 ft wide with individual 
pump bays.  Three 50-percent capacity, vertical, wet-pit CWS makeup pumps would provide up 
to 44,000 gpm of makeup water.  The Unit 3 UHS makeup water intake structure would be a 
concrete structure about 75 ft long and 60 ft wide with individual pump bays.  Four 100-percent 
capacity, vertical, wet-pit UHS water makeup pumps would provide up to 3000 gpm of makeup 
water.  Flow velocities at the CWS and UHS makeup structures would be less than 0.3 fps and 
less than 0.1 fps, respectively. 

For the CWS makeup water intake structure, water would flow from the common forebay 
through trash racks and two traveling screens and trash racks into a smaller forebay that feeds 
the three CWS makeup pumps.  The traveling screens for each system would be dual-flow 
screens with a double-entry/center-exit flow pattern.  The screen panels would be metallic or 
plastic mesh with a mesh size of 3/8 in. or smaller (UniStar 2009b).  The screens would be 
mechanically rotated above the water for cleaning with a pressurized water spray.  Screen wash 
water would be supplied by two screen wash pumps.  Through-screen flow velocities would be 
less than 0.5 fps.  For the UHS makeup intake structure, water flows from the common forebay 
directly to each makeup pump after passing through trash racks and a dual-flow screen.  The 
screens for the UHS pumps would not be equipped with a fish-return system (UniStar 2009c).  

3.2 Fish-Return System 

A fish-return system similar to those for CCNPP Units 1 and 2 would be built (UniStar 2009a) for 
the CWS pumps.  The final design details have not been determined.  Organisms would enter 
the return system at the intake screens for the CWS intake structure located at the common 
forebay after the organisms traveled through the pipe originating at the shoreline intake about 
500 ft north of the forebay.  The UHS pumps would not be connected to the fish-return system 
because the UHS makeup system only operates periodically or in the case of a design-based 
accident (DBA) (UniStar 2009c).  The return system would be located on the east (Bay) side of 
the Unit 3 intake forebay about midway between the CCNPP Units 1 and 2 intake embayment 
and the existing barge dock.  The proposed 18-in.-diameter high-density polyethylene fish-
return outfall pipe would extend about 40 ft into the Bay with end of the pipe emerging from the 
Bay floor, but remaining below mean lower low tide level (UniStar 2009a).  This design was 
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chosen to minimize any drop at the exit point to facilitate the returning of the fish to the 
Chesapeake Bay (UniStar 2009a).  Any bends in the pipes would be greater than 90 degrees to 
facilitate fish passage.  The pipes would be smooth-walled and smooth-jointed to reduce 
potential fish abrasion (UniStar 2009b).  About 40 linear ft of shoreline armoring would be 
removed to allow installation of the return pipe.  A 6-ft-deep trench extending 40 ft from shore 
would be dredged to house the return pipe.  The trench would be about 5 ft wide at the bottom 
and about 65 ft wide at the level of the Bay floor (Figure 3).  An area of about 2600 ft2 would be 
directly disturbed by the dredging.  After the return pipe is placed in the trench, the trench would 
be backfilled with the dredged sand and stone material.  A 10-ft by 10-ft section of the Bay 
bottom would be covered to a depth of 2 ft by a riprap apron.  The shoreline armoring would be 
replaced.  The existing fish-return system for CCNPP Units 1 and 2 would not be modified. 

3.3 Cooling Water Discharge Structure  

The 30-in.-diameter high-density polyethylene cooling water discharge pipe would be placed in 
a 550-ft-long trench dredged in a trapezoidal form at a 5:1 side slope to prevent sloughing of the 
trench sides (UniStar 2008b).  The trench bottom would range from 3 to 6 ft wide, and the 
maximum width of the trench at the level of the Bay bottom would be about 70 ft.  UniStar 
proposes to use a three-port diffuser, which, at 550 ft from the shoreline, would rise 3 ft above 
the bed of the Chesapeake Bay.  Each diffuser port would direct water out of the pipe at an 
angle of 22.5 degrees above horizontal (Figure 4).  A minimum area of about 38,500 ft2 (0.88 
ac) of Bay bottom would be directly disturbed by the pipeline installation.  About 7000 yd3 of 
material would be dredged for the pipe installation.  About 5800 yd3 of this material would be 
reused as trench fill with the remainder (about 1200 yd3) being deposited at an existing upland 
(non-wetland), environmentally controlled disposal area at the Lake Davies laydown area on the 
site.  Riprap with a median diameter of 12 in. and filter fabric would be placed on top of the 
backfilled material to provide a minimum 4 ft cover over the pipe.  The riprap would be placed 
within discharge pipe trench to the top of the trench at the original grade of the Bay bottom, but 
would not extend above the existing Bay bottom.  A 2-ft-deep riprap area would be placed to 
extend approximately 10 ft on each side of the 40-ft-long multiport diffuser.  The area of Bay 
bottom covered by this riprap is about 800 ft2.  

3.4 Barge Dock Improvements 

The existing barge slip for CCNPP Units 1 and 2 would be restored and extended to reestablish 
use during the construction of Unit 3.  An area about 1500 ft long by 130 ft wide (average width), 
covering about 195,000 ft2 (4.5 ac) of Bay bottom would be dredged to a bottom depth of −16 ft 
mean low water (UniStar 2008b).  This would require the mechanical dredging of about 
50,000 yd3 of bottom substrates.  UniStar considers the removal of sediment from about 1065 ft 
of the total length (about 45,000 yd3) as maintenance dredging, with the removal of material 
from the remaining 435 ft (about 5000 yd3) as new dredging beyond the original dredging limits 
of −16 ft mean low water.  This extension is necessary to extend the proposed channel to tie 
into the same depth as the existing natural depth contour.  Prior to dredging, two existing crane 
piles and one mooring bollard may be removed from the channel area (UniStar 2008b) (Figure 5 
and Figure 6).  Additional maintenance dredging would remove silt that has accumulated in the  
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Figure 3. Fish-return System Discharge Piping for the Unit 3 Intake Structure (UniStar 2008c) 
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Figure 4.  Details of the Unit 3 Cooling Water Discharge Outfall (UniStar 2008c) 
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Figure 5. Proposed Restoration of Barge Slip (with existing contours) for the Construction of 
Unit 3 (UniStar 2008b) 
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Figure 6. Proposed Modifications at the Existing Barge Unloading Facility for the Construction 
of Unit 3 (UniStar 2008b) 
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shoreward portion of the barge dock area during the past 30 years, altering the normal flow 
pattern from an existing culvert outfall.  The area would be restored by installing a 12 ft by 90 ft 
concrete apron and a 90-ft-wide sheet-pile wall at the beach end of the area and building a 40-ft 
long by 40-ft wide by 2-ft deep riprap apron that would extend about 40 ft into the Bay covering 
about 1600 ft2 (0.04 ac).  The sheet-pile wall would be constructed of steel sheet piling 
supported by 30-in.-diameter soldier piles.  The restoration would allow the discharge from the 
culvert outfall to flow directly in the Bay.  The restoration is expected to take about 2 weeks. 

Once the barge dock area has been refurbished, it would be used by barges that may be as 
large as 200 ft long and 50 ft wide.  Typically, the barges used are about 35 ft wide.  Barge 
drafts range from 2 ft to 11 ft, depending on the load.  UniStar expects that the barge dock 
would be in use for about 5 years during the construction but stated that although there are no 
specific plans for maintenance dredging, eventual replacement of major components could 
require dredging in the future.  UniStar has requested permission from the Corps to conduct 
maintenance dredging for 10 years (USACE 2008).  The dredged material removed from the 
barge slip would be used during the plant construction as sand bedding for underground pipe 
installation or deposited at Lake Davies, an existing upland (non-wetland) environmentally 
controlled disposal area on site that was also used for previous dredge disposal.  The dredged 
material would be characterized prior to use or disposal.   

4.0 Essential Fish Habitat Species Descriptions 

The proposed new unit at the Calvert Cliffs site is located in an area that is designated as EFH 
for species managed by the Mid-Atlantic Fishery Management Council.  The NRC and the 
Corps conducted an evaluation by identifying and considering all designated EFH that occurs 
near the Calvert Cliffs site.  The Maryland portion of the Chesapeake Bay was selected as the 
primary basis for the evaluation.  The area of evaluation was further narrowed to the 
Chesapeake mainstem, the area most likely applicable to the Calvert Cliffs site (NMFS 2008a).  
The Patuxent River section of the Chesapeake Bay was also checked but did not add species to 
the list of those to be evaluated (NMFS 2008b).  Only species having EFH within the mixing 
water/brackish salinity zone (0.5 to 25 parts per thousand) of the Bay or the Patuxent River 
were included in the final assessment.  A separate list of skate habitats was checked for species 
with EFH in the Chesapeake Bay (NMFS 2009a). 

The original list of candidates for EFH evaluation included 12 species (Table 1).  However, the 
NMFS informed UniStar that the EFH designations for cobia, king mackerel, and Spanish 
mackerel were very broad and those species did not need to be considered further (UniStar 
2008b).  Therefore, final EFH evaluation list includes nine species. 
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Table 1.  Species List of EFH Designations by Lifestage near Proposed CCNPP Unit 3 

Species Eggs Larvae Juveniles Adults 

black sea bass (Centropristis striata)   X X 

bluefish (Pomatomus saltatrix)   X X 

butterfish (Peprilus triacanthus) X X X X 

clearnose skate (Raja eglanteria)   X X 

little skate (Leucoraja erinacea)   X X 

red drum (Sciaenops ocellatus) X X X X 

summer flounder (Paralichthys dentatus)  X X X 

windowpane flounder (Scophthalmus aquosus)   X X 

winter skate (Leucoraja ocellata)   X X 

cobia (Rachycentron canadum)(a) X X X X 

king mackerel (Scomberomorus cavalla)(a) X X X X 

Spanish mackerel (Scomberomorus maculatus)(a) X X X X 

Sources:  NMFS 2008a, NMFS 2008b, NMFS 2009, and UniStar 2008b. 
(a) Not considered further because of very broad EFH designations. 

4.1 Black Sea Bass (Centropristis striata) 

The black sea bass range along the east coast of North America from Nova Scotia to Florida 
(Drohan et al. 2007).  The species occurs in the Chesapeake Bay from spring to late fall and is 
common in the mid and lower Bay (Murdy et al. 1997).  Black sea bass migrate offshore in 
winter.  Adults are typically found near structured habitats, such as shipwrecks, pilings, rocky 
areas and jetties, and shellfish beds (Murdy et al. 1997; Drohan et al. 2007).  Some juveniles 
may overwinter in deeper waters in the Bay during mild years (Drohan et al. 2007).  Juveniles in 
the Chesapeake Bay are closely associated with vegetated areas.  Black sea bass are visual 
predators that feed during the day.  Juveniles feed primarily on shrimp and small crustaceans, 
whereas adults eat mainly crabs, clams, and fish.  Black sea bass are hermaphroditic with 
individuals maturing first as females.  Most fish smaller than 7.5 in. long are females; larger fish 
are males (Drohan et al. 2007).  Black sea bass may live as long as 20 years and reach a 
length of about 24 in. (Murdy et al. 1997).  Spawning occurs in late spring to early fall over 
nearshore continental shelf habitats near large estuaries (Drohan et al. 2007).  Development 
from egg through larval stages occurs in offshore water with juveniles (1.2 to 2.4 in. in length) 
migrating into estuaries during summer.  There is a small commercial fishery for black sea bass 
in the Chesapeake Bay, and there is a popular sport fishery for the species (Murdy et al. 2007).  
Three stocks of black sea bass are used to manage the fishery.  The mid-Atlantic stock includes 
the Chesapeake Bay.  Recent year classes within this stock have shown strong growth in 
contrast to that for the south Atlantic stock (Drohan et al. 2007).  The black sea bass 
recreational fishery has declined recently, although this may have resulted from increased 
minimum size limits (Kerns 2006).   

EFH that includes Chesapeake Bay has been designated for black sea bass juveniles and 
adults.  Inshore EFH for juveniles includes estuaries where black sea bass are identified as 
being common, abundant, or highly abundant for the mixing (0.5 to 25.0 ppt) and seawater 
(greater than 25 ppt) salinity zones.  Generally, juvenile black sea bass are found in waters 
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warmer than 43°F with salinities greater than 18 ppt.  Inshore EFH for adult black sea bass is 
similar to that designated for juveniles (NMFS 2009b).  

4.2 Bluefish (Pomatomus saltatrix) 

Bluefish are found on the western Atlantic coast from Nova Scotia to Brazil, but are rare in the 
Caribbean (Murdy et al. 1997).  Bluefish of similar sizes form schools and migrate along the 
Atlantic coast moving up the Middle Atlantic Bight in spring from wintering grounds off Florida, 
then returning south in fall (Shepherd and Packer 2006).  Schools can be large, often covering 
tens of square miles (Murdy et al. 1997).  Bluefish visit the Chesapeake Bay from spring to 
autumn (Murdy et al. 1997).  Spawning occurs in offshore waters during the northward migration 
with peak spawning off Chesapeake Bay occurring in July (Murdy et al. 1997; ASMFC 2006a).  
After spawning, smaller fish enter nearshore bays, such as Chesapeake Bay and Delaware 
Bay, while larger fish swim northward.  Juveniles (1.8 to 2.4 in. long) move into estuaries and 
nearshore environments that serve as nursery grounds in late summer and eventually migrate 
out of the Bay in the autumn (Harding and Mann 2001; Shepherd and Packer 2006).  In 
Chesapeake Bay, bluefish are abundant near the mouth of the Bay and common in the upper 
Bay in some years, but rarely occur north of Baltimore (Murdy et al. 1997).  Bluefish reach a 
maximum length of about 45 in. and a weight of about 15 lbs (Shepherd and Packer 2006).  
Bluefish are voracious top-level predators.  Bluefish larvae feed on planktonic copepods and 
transition to a fish diet at length of about 1.1 in., after which juveniles move into estuaries 
(Shepherd and Packer 2006).  Bluefish feed opportunistically on whatever fish species are 
abundant (Shepherd and Packer 2006) and also eat invertebrates, such as blue crabs 
(Callinectes sapidus) (Buckel et al. 1999).  In Chesapeake Bay, bluefish diet varies with location 
as fish feeding near oyster reefs eat more invertebrates than fish in the middle Chesapeake Bay 
(Harding and Mann 2001).  This species is one of the most important recreational and 
commercial species in Chesapeake Bay with the recreational catch exceeding the commercial 
catch by an estimated five to six times (Murdy et al. 1997; ASMFC 2006a; Harding and Mann 
2001).  Bluefish are managed as a single stock, and the most recent review concluded that the 
species was not being overfished (Nygard 2005).  Recreational and commercial catches in 
Maryland have decreased substantially since peak values in the late 1980s but have remained 
relatively stable since the mid 1990s (MDNR 2008).  Despite reduced catches, the bluefish 
population estimates reflect a substantial increase in biomass from 1997 to 2004 (NOAA 2005).   

EFH that includes Chesapeake Bay has been designated for bluefish juveniles and adults.  
Inshore EFH for juvenile and adult bluefish includes all major estuaries between Penobscot Bay, 
Maine and the St. Johns River, Florida (NMFS 2009c).  Bluefish adults are highly migratory and 
distribution varies seasonally and according to the size of the individuals composing the 
schools.  Bluefish generally are found where salinities exceed 25 ppt. 

4.3 Butterfish (Peprilus triacanthus) 

Butterfish range from Nova Scotia to Florida into the Gulf of Mexico (Murdy et al. 1997), but are 
most abundant between Cape Hatteras and the Gulf of Maine (Cross et al. 1999).  Butterfish 
move into Chesapeake Bay about March and remain until about November.  They are most 
abundant in the lower Bay, but occasionally may be common in the upper Bay as far north as 
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the Patapsco River (Murdy et al. 1997).  They overwinter in deep offshore waters.  Butterfish are 
pelagic and form large, loosely structured schools.  The short-lived species spawns offshore 
from May to July in the mid-Atlantic area with eggs remaining offshore during the 48-hr 
incubation period (Cross et al. 1999).  Larvae eventually congregate around floating items, such 
as jellyfish, seaweed, and other debris.  Juveniles, which range from 0.6 to 4.7 in. long (Cross et 
al. 1999), move into nearshore waters, including estuaries (Murdy et al. 1997) and still may be 
associated with jellyfish.  Adults may reach a length of about 12 in. and, in the Chesapeake Bay, 
mature by their third summer (Cross et al. 1999).  Juvenile butterfish feed on smaller plankton, 
whereas adults feed more broadly on pelagic tunicates, jellyfish, crustaceans, and small fish.  
Many predatory fish, including weakfish and bluefish, feed on butterfish.  Commercial catches of 
butterfish peaked about 1973 along the Atlantic coast and have declined fairly steadily since, 
with the lowest landings occurring in 2005 (Overholtz 2006).  Butterfish were of minor 
commercial importance in the Chesapeake Bay in the late 1990s, with most of the catch coming 
from Virginia waters (Murdy et al. 1997).  There is little recreational fishing for butterfish.  

EFH that includes Chesapeake Bay has been designated for butterfish eggs, larvae, juveniles, 
and adults.  Inshore EFH for all butterfish life stages includes the mixing and/or seawater 
portions of all the estuaries where butterfish eggs are common, abundant, or highly abundant on 
the Atlantic coast, from Passamaquoddy Bay, Maine to James River, Virginia (NMFS 2009d).  
Butterfish eggs usually are found from shore to 6000 ft.  Butterfish larvae typically are found at 
water depths between 33 ft and 6000 ft.  Juveniles and adults usually are found in depths 
between 33 ft and 1200 ft.  The only portion of the Bay near the Calvert Cliffs site deeper than 
33 ft is in the channel that was dredged for the intake system of Units 1 and 2 (EA Engineering 
2007a). 

4.4 Clearnose Skate (Raja eglanteria) 

Clearnose skates are broadly distributed in coastal waters from Massachusetts to Texas, 
although they are rare in the northern parts of the range (Murdy et al. 1997; Packer et al. 
2003a).  Clearnose skates are primarily summer-to-fall residents of the Chesapeake Bay and 
are most abundant in the lower Bay (Murdy et al. 1997).  These skates move out of the Bay to 
shallow offshore waters in the fall.  Clearnose skates generally occur in waters with salinities 
greater than 22 ppt, particularly in the Chesapeake Bay (Packer et al. 2003a).  Reproduction in 
waters north of Cape Hatteras occurs in spring and summer with each fertilized egg enclosed in 
a rectangular egg case that is deposited on the sea bottom (Packer et al. 2003a).  Juveniles 
hatch from the egg cases after about 3 months and may eventually reach a length of about 
30 in. at an age of more than 6 years.  Clearnose skates are nocturnal feeders on many types of 
benthic invertebrates and small fish.  Sharks are the main predators of clearnose skates.  
Clearnose skate eggs may be attacked by snails capable of boring into the capsules (Cox and 
Koob 1993).  A relatively small fishery exists for skates with smaller skates primarily caught for 
lobster bait (Packer et al. 2003a; Sosebee 2006).  Clearnose skates do not contribute much to 
the total skate catch and are not being overfished (Sosebee 2006).  In the Chesapeake Bay, 
clearnose skates are considered a nuisance catch (Murdy et al. 1997).   

EFH that includes Chesapeake Bay has been designated for clearnose skate juveniles and 
adults.  EFH for juveniles includes soft-bottom substrates along the continental shelf and rocky 
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or gravelly bottom, ranging from the Gulf of Maine south along the continental shelf to Cape 
Hatteras, North Carolina (NMFS 2009a).  Clearnose skate juveniles and adults are most 
abundant from nearshore to waters less than 360 ft deep.  

4.5 Little Skate (Leucoraja erinacea) 

Little skates occur from Nova Scotia to Cape Hatteras and are most abundant between Georges 
Back and Delaware Bay (Murdy et al. 1997; Packer et al. 2003b).  Little skates occasionally 
occur in the lower Chesapeake Bay in the winter and spring (Murdy et al. 1997).  Although little 
skates tolerate relatively low salinities (about 20 ppt), they are most commonly found where 
salinities are about 30 ppt (Packer et al. 2003b).  Like clearnose skates, little skates enclose a 
single fertilized egg within a capsule that is deposited on the sea floor.  Reproduction may occur 
throughout the year.  Development time varies depending on the season in which the capsule is 
deposited, but typically extends at least 6 months (Packer et al. 2003b).  Juveniles are about 
4 in. long at hatching.  Adults may reach a total length of about 24 in.  Little skates feed primarily 
on benthic invertebrates, particularly crabs and polychaete worms, but also may feed on fish.  
Little skates are eaten by sharks, other skates, and several boney fish species (Packer et al. 
2003b).  Little skate eggs may be attacked by snails capable of boring into the capsules 
(Cox and Koob 1993).  Little skates are fished primarily for use as lobster bait and account for 
most of the bait fishery.  They are not presently being overfished (Sosebee 2006).  In the 
Chesapeake Bay, little skates are occasionally caught as bycatch in trawls and by hook and line 
(Murdy et al. 1997).   

EFH that includes Chesapeake Bay has been designated for little skate juveniles and adults.  
EFH for juvenile and adult little skates includes muddy, sandy, or gravelly bottom habitats from 
Georges Bank to Cape Hatteras, North Carolina (NMFS 2009a).  Both life stages are found in 
shallow nearshore waters, but generally are most abundant in waters from 240 to 299 ft deep.  

4.6 Red Drum (Sciaenops ocellatus)  

Although red drum are found from the Gulf of Maine to the northern coast of Mexico, they are 
less abundant along the Atlantic coast than in the Gulf of Mexico (Murdy et al. 1997).  Adults 
occur in Chesapeake Bay from May to November, with the highest numbers near the mouth in 
spring and fall with salinities at greater than 15 ppt (Murdy et al. 1997).  Red drum may occur as 
far up the Bay as the Patuxent River.  Spawning occurs at night in nearshore coastal waters 
from late summer through autumn, and tidal currents carry larvae to nursery habitats in 
estuaries where they stay through the juvenile stage (Murdy et al. 1997; ASMFC 2006b; Rooker 
et al. 1999).  Adult red drum may reach a maximum size of 5 ft and weigh up to 92 lb.  Red 
drum are predators feeding primarily on crustaceans, such as blue crabs, and fish, such as bay 
anchovy (Anchoa mitchilli) and menhaden (Brevoortia tyrannus) (Scharf and Schlicht 2000).  
There is a small red drum fishery in Chesapeake Bay with a small catch in Maryland waters in 
2006; an important red drum fishery throughout the Gulf of Mexico; and, to some extent, on the 
south Atlantic coast (Murdy et al. 1997).   

EFH has been designated for red drum eggs, larvae, juveniles, and adults and includes tidal 
freshwater, emergent vegetated wetlands in estuaries, mangrove fringe in estuaries, submerged 
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rooted vascular plants, oyster reefs and shell banks, soft-bottom sediments, ocean surf zones, 
and artificial reefs (NMFS 2009e).  Many of these habitats, especially submerged vegetation 
and oyster reefs, occur in Chesapeake Bay.  There is an oyster reef but no SAV near the 
Calvert Cliffs site.  EFH for red drum is also included within the Patuxent River (NMFS 2008b). 

4.7 Summer Flounder (Paralichthys dentatus) 

Summer flounder range from Nova Scotia to South Florida, and most only visit Chesapeake Bay 
from spring to autumn, although some have been known to overwinter in the Bay (Murdy et al. 
1997).  Summer flounder migrate out of estuaries in late summer to early fall, but some may 
leave as late as early winter (Sackett et al. 2007).  Tagging studies showed that many 
individuals return to the same estuary from which they emigrated (Sackett et al. 2007).  Summer 
flounder are more common in the lower Chesapeake Bay than in the upper Bay.  Spawning 
occurs during the migration offshore in the autumn with larvae typically most abundant about 
15 to 50 mi from shore (NMFS 2009f).  Recently settled juveniles enter Virginia waters in the 
lower Bay between October and May (Norcross and Wyanski 1994).  They remain in inshore 
areas for the first year of life (Murdy et al. 1997; ASMFC 2007).  The maximum adult size is 
about 37 in.  Young-of-the-year (about 1 in. long) may reach the Calvert Cliffs site area 
sometime in spring (Nichols 2008).  Juveniles (about 3 to 10 in. long) may occur in the area 
from spring through fall (Nichols 2008).  Summer flounder are ambush predators that feed on 
many fish and invertebrate species, although bay anchovy and mysid shrimp (Neomysis spp.) 
make up about half their diet (Latour et al. 2008). 

The summer flounder constitutes major commercial and recreational fisheries and is a highly 
sought food fish (Murdy et al. 1997; ASMFC 2007).  The commercial fishery is primarily 
offshore, whereas the recreational fishery is in estuaries and bays (Latour et al. 2008).  Though 
the summer flounder recreational catch has varied over the years, it approaches the commercial 
catch because of its popularity with anglers (Murdy et al. 1997; ASMFC 2007).  Summer 
flounder are not yet overfished, but overfishing is occurring (Terceiro 2006).  The estimated 
stock biomass increased substantially during the 1990s and through 2005, but it decreased 
slightly in 2006.  

EFH that includes Chesapeake Bay has been designated for summer flounder larvae, juveniles, 
and adults (NMFS 2009f).  Inshore EFH for summer flounder larvae, juveniles, and adults 
includes all the estuaries where summer flounder were identified as being present in the mixing 
and seawater salinity zones.  HAPCs that include all native species of SAV, such as 
macroalgae, seagrasses, and freshwater and tidal macrophytes in beds of any size or in loose 
aggregations within juvenile and adult summer flounder EFH, have been designated (NMFS 
2009f).  SAV was not found during recent surveys conducted in the area of the Calvert Cliffs site 
(EA Engineering 2007b). 

4.8 Windowpane Flounder (Scophthalmus aquosus) 

Windowpane flounder (or windowpane) range from the Gulf of St. Lawrence to Florida (Murdy et 
al. 1997) and are most common around Georges Bank (Chang et al. 1999).  Windowpane live 
year round in Chesapeake Bay and may be common as far north as the Choptank River (Murdy 
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et al. 1997).  The species can be abundant in the lower Bay.  Windowpane spawn from spring to 
autumn, but they may not spawn during the middle of summer (Murdy et al. 1997; Chang et al. 
1999).  Eggs float and are about 0.06 in. in diameter.  Larvae range in length from about 0.08 to 
0.8 in., and juveniles reach lengths of up to about 8 in. (Morse and Able 1995).  Adult 
windowpane can reach a total length of about 18 in.  Juveniles and adults have broad diets, but 
they feed primarily on small crustaceans and worms, with small fish secondarily important 
(Chang et al. 1999; Link et al. 2002).  The main predators of windowpane are spiny dogfish 
(Squalus acanthias), thorny skates (Amblyraja radiata), and other fish species (Chang et al. 
1999).  Windowpane in the mid-Atlantic region are managed as the Southern New 
England/Middle Atlantic (SNE-MA) stock (Hendrickson 2006).  Windowpane catches are not 
typically targeted but are primarily bycatch for other fisheries probably because of the thinness 
of the fish.  There is no commercial or recreational windowpane fishery in Chesapeake Bay 
(Murdy et al. 1997).  Landings of the SNE-MA windowpane stock increased from the 1970s 
through 1985 but have since declined to a record low value in 2005 (Hendrickson 2006).  
Because there is no targeted fishery, the main cause of fishery mortality is probably as 
discarded bycatch from other targeted fishing.  The most recent evaluation showed the stock 
was overfished, although overfishing was not occurring (Hendrickson 2006).     

EFH that includes Chesapeake Bay has been designated for windowpane juveniles and adults.  
EFH for juveniles and adults includes muddy or fine-grained sandy bottom habitats (NEFMC 
1998).  Both life stages typically occur where waters are cooler than about 84°F, and salinities 
range between 5.5 and 36 ppt (NEFMC 1998). 

4.9 Winter Skate (Leucoraja ocellata) 

Winter skates range from the Gulf of St. Lawrence to Cape Hatteras and are most abundant on 
Georges Bank and in the northern Mid-Atlantic Bight (Packer et al. 2003c).  In the lower 
Chesapeake Bay, winter skates are occasional residents from winter to spring (Murdy et al. 
1997).  Winter skates may reproduce all year, although there seems to be peak reproductive 
activity in summer and fall (Packer et al. 2003c).  Fully developed juveniles hatch from egg 
capsules at about 4 to 5 in. in total length.  Adults are relatively large, reaching lengths of about 
3 to 4 ft.  Winter skates have a diverse diet of invertebrates and fish, the latter being particularly 
important food for larger skates (Packer et al. 2003c).  Sharks, other skates, and gray seals are 
the main predators of winter skates.  Winter skates are fished as part of the export market for 
skate wings.  The biomass of large skates, including winter skates, has decreased since the 
1980s, and winter skates are considered as being overfished throughout most of the northwest 
Atlantic (Sosebee 2006).  However, there are no commercial or recreational winter skate 
fisheries in the Chesapeake Bay (Murdy et al. 1997).   

EFH that includes Chesapeake Bay has been designated for winter skate juveniles and adults.  
EFH for juvenile and adult winter skates includes muddy, sandy, or gravelly bottom habitats in 
Cape Cod Bay, on Georges Bank, the southern New England shelf, and through the Mid-
Atlantic Bight to North Carolina (NMFS 2009a).  Winter skate juveniles and adults frequent 
nearshore waters and are most abundant at depths less than 364 ft.  
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5.0 Potential Environmental Effects of the  
Proposed Federal Actions 

This section describes the potential impacts from the construction and operation of the 
proposed Unit 3 at the Calvert Cliffs site to Federally managed estuarine and marine species 
and their habitats in Chesapeake Bay. 

5.1 General Construction Impacts 

Impacts to the EFH in Chesapeake Bay from construction of Unit 3 would be associated mainly 
with the construction of new water intake and discharge systems; construction of a new fish-
return system; and the refurbishing of the existing barge dock area, including dredging in 
Chesapeake Bay.  These activities would result in temporary and permanent loss or conversion 
of aquatic habitat in the Chesapeake Bay.   

The major construction events associated with building Unit 3 that would affect EFH in the 
Chesapeake Bay share certain construction activities, such as dredging, pile driving, and 
armoring.  All work would be conducted in accordance with Federal, State, and local permits 
that would be obtained by the applicant.  EFH in Chesapeake Bay likely would not be adversely 
affected by the installation of new transmission facilities for Unit 3 because the facilities would 
be built on the uplands part of the Calvert Cliffs site. 

The total proposed project dredging would permanently affect about 248,000 ft2 (5.7 ac) of tidal 
open waters.  About 52,500 ft2 (1.2 ac) of the dredging would be backfilled. 

5.1.1 Dredging and Pipeline Trenching 

Dredging of the Bay bottom would be done by using shore-based or barge-mounted clamshell 
dredges to reestablish the channel on the south side of the existing CCNPP Units 1 and 2 barge 
dock and to create the trenches for the fish-return and the cooling water discharge pipelines.  
Dredging or pipeline trenching constitutes a major, localized impact to the benthos.  Additional 
Bay bottom next to the pipeline trenches would be disturbed by the placement of the dredged 
material for later use in the backfilling the trenches.  Effects of dredging for the installation of the 
Unit 3 intake pipes would be minimized by construction of a sheet-pile cofferdam and 
dewatering system.  The benthic infauna community in the areas proposed for dredging or 
trenching for the construction of Unit 3 is similar to the community elsewhere in the region and 
also to the community type that has been in the area for many years.  The community is 
moderately degraded to degraded (EA Engineering 2007a).  Although this community probably 
provides some forage for fish, the area is not one of high benthic productivity. 

In addition to the physical removal of Bay bottom, dredging, pipeline trenching, and backfilling 
increase the suspended sediment load in the water column.  Suspended sediment may affect 
fish by clogging the gills and altering the feeding behavior of visual predators.  It also may affect 
filter-feeding invertebrates and fish.  However, the surficial sediments in the area that would be 
dredged are primarily sandy (refer to Section 2.1 of this EFH assessment) and likely would 
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settle out of the water column relatively quickly.  Some dredged material and water can be lost 
from the clam dredge as it is raised and deposited into the barge or as material is transferred 
from the barge to trucks.  The potential resuspension of contaminants would not be a concern 
for the proposed dredging or trenching because the contaminant loads in the sediments in the 
barge dock area were shown to be very low (EA Engineering 2007a).  

5.1.2 Pile Driving 

Pile driving would be used in three project areas, all involving the installation of the sheet-pile 
walls.  A vibratory hammer would be used to install the sheet piling and a conventional pile-
driving hammer to install the 30-in.-diameter steel soldier piles that would be placed on 10-ft 
centers to support the sheet piling.  The principal impact would be the generation of noise at 
levels that may be harmful to fish.   

Pile driving noise may affect fish by causing temporary hearing loss, auditory tissue damage, 
and damage to non-auditory tissue, such as the swim bladder (Popper et al. 2006).  Two 
criteria, both measured at a standard distance of 10 m (32.8 ft) from the pile-driving activity, are 
used to estimate the sound and vibration levels from pile driving that would injure fish.  The 
peak sound-pressure level (peak pressure or peak), measured as decibels (dB) relative to 
reference level of one micro Pascal (dB re 1 μPapeak), is maximum excursion of pressure 
associated with the sound (Popper et al. 2006).  Peak pressure determines the likelihood that 
the swim bladder and ear would be exposed to extreme mechanical stress (Popper et al. 2006).  
The sound exposure level (SEL), measured as dB re 1 μPa2•s, is the constant sound level of 
1-second duration that would contain the same acoustic energy as the originally produced 
sound.  

The interim criteria (Popper et al. 2006) specified a peak level of 206 dB and a cumulative SEL 
level of 187 dB for fish weighing 2 gm and heavier or a cumulative SEL of 183 dB for fish lighter 
than 2 gm.  The noise levels for the pile driving proposed for Unit 3 construction were estimated 
by applying compilations of measurements of noise and vibration impacts associated with 
various methods of pile driving, types of materials, and water depth.  The estimated peak and 
cumulative SEL values for driving 24- to 36-in.-diameter steel piles with a conventional pile-
driving hammer in about 5-m water depth are about 203 to 208 dB and 177 to 180 dB, 
respectively.  These values suggest that driving 30-in.-diameter steel piles with conventional 
hammers at the Calvert Cliffs site may produce sound impacts that approach or exceed the 
peak pressure guidance criterion of 206 dB, but would not likely exceed the minimum SEL 
criterion of 183 dB for fish lighter than 2 gm.  Sheet-pile driving produces peak pressures 
ranging from 175 dB to 180 dB and cumulative SEL values ranging from 160 dB to 165 dB, 
which are below the respective interim criteria values (UniStar 2008b).  Noise from pile driving 
would most likely affect small EFH species or those with small lifestages (e.g., butterfish; black 
sea bass) in the area.  Prey of some species also could be affected (e.g., bluefish; red drum). 

5.1.3 Armoring 

Key underwater structures in the project area would be armored with imported rocks, 
permanently converting the benthic substrate to rocky bottom.  The largest area, about 4652 ft2 
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(0.11 ac), that would receive rock armor is next to the new sheet-pile wall that would be installed 
to create the wedge-shaped pool for Unit 3.  The armoring in the area next to the baffle wall 
would be added to the Bay bottom as a series of four overlying layers, ranging from washed 
gravel on the bottom to large quarry rock (average about 2 tons each rock) on the top (UniStar 
2009d).  The overall thickness of the armoring would vary according to the water depth.  Armor 
would also be added to the Bay bottom at the end of the fish-return system, the cooling water 
discharge diffuser, and the nearshore area of the barge dock.  Although some sediment 
suspension would occur during installation of the rock armor, the major effect would be the 
conversion of the benthic habitat from a soft-bottom infaunal community to a hard-bottom 
epifaunal community, which eventually is expected to colonize the rocks.  The epifaunal 
community probably would include oysters, barnacles, mussels, and sea anemones, all of which 
colonized new hard-bottom habitat near the CCNPP Units 1 and 2 discharge pipe (Abbe 1987).  
The loss of soft-bottom habitat would likely reduce the potential forage area for some benthic-
feeding EFH fish species (e.g., summer flounder, winter flounder, and skates).  However, the 
area is not one of high benthic productivity, and the area that would be lost is relatively small.   

5.1.4 Vessel Movements 

Vessel use during the dredging or the installation of the in-water structures for Unit 3 would 
affect the aquatic resources of the area, particularly the benthos.  The main effects from using 
vessels would include turbulence from propellers (prop wash), anchor cable scraping across the 
Bay bottom, and accidental spills of materials overboard.  Vessels would be used during the 
installation of the cooling water discharge pipeline; during the offloading of materials from 
barges; and, probably, during the installation of the sheet-pile wall at the new intake area and 
the fish-return system outfall.  The primary occurrence of vessels would be during the operation 
of the barge dock, which is expected to last about 5 years during construction of the proposed 
Unit 3.  The proposed barge docking procedures would minimize the potential impacts from 
prop wash (UniStar 2008b).  Vessel operation during construction would cause short-term, 
localized impacts to EFH near the Calvert Cliffs site.  These impacts are not expected to affect 
the general resources in the area of the site or the region along this coast of the Chesapeake 
Bay. 

5.2 General Operational Impacts 

For EFH in Chesapeake Bay, the primary concerns related to water intake and consumption are 
those related to the relative amount of cooling water drawn from the Chesapeake Bay and the 
potential for organisms to be entrained into the cooling water system, impinged on the trash 
racks or intake screens, or entrapped in the wedge-shaped pool or common forebay.  
Entrainment and impingement have the potential to affect EFH species indirectly by reducing 
key prey species or directly by entrainment or impingement of the EFH species themselves.  
Entrapment in the wedge-shaped pool is possible but unlikely because fish may be able to swim 
back out to the Bay following the same route of entry.  Entrapment in the common forebay for 
Unit 3 would not have an escape route with the exception of the fish-return system for 
organisms impinged on the CWS intake screens.   
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The intake system design for Unit 3 includes a fish-return system located at the CWS intake 
screens in the common forebay.  There is no fish-return mechanism at the intake pipe openings 
in the wedge-shaped pool or at the UHS intake screens in the common forebay.  The fish-return 
system may help increase survival following impingement by returning fish and crabs beneath 
the surface of the Bay. 

UniStar stated that a closed-cycle, recirculating, wet cooling system with a cooling tower would 
be used for Unit 3 (UniStar 2009a).  The intake system for Unit 3 would incorporate fish and 
invertebrate protection measures that may reduce entrainment and impingement.  The 
estimated maximum intake volume of 47,383 gpm for Unit 3 would not exceed the EPA 1-
percent water column criterion (UniStar 2009a).  Unit 3 would have a fish-return system similar 
to the one used at existing CCNPP Units 1 and 2.  Moreover, the through-screen flow velocity 
would be less than 0.5 ft/sec (0.15 m/sec) under the worst case scenario of minimum 
Chesapeake Bay level with highest makeup demand flow (UniStar 2009a).  The projected intake 
flow for Unit 3 is about 96.8 cfs, which is considerably less than the CCNPP Units 1 and 2 
combined flow of 5332 cfs.  Because the projected intake flow volume for Unit 3 is about 1.82 
percent of that at CCNPP Units 1 and 2 and assuming that the relationship between flows is 
linear, the projected entrainment and impingement rates at Unit 3 would be correspondingly 
small.   

5.2.1 Entrainment 

The EFH species listed do not feed directly on plankton, but some are predators that consume 
planktivorous fish.  The potential impact of Unit 3 from the entrainment of organisms into the 
cooling water system was evaluated by using historical (1974–1980) data collected at CCNPP 
Units 1 and 2.  Sellner and Kachur (1987) determined that phytoplankton density in the 
discharge stream for Units 1 and 2 was significantly reduced compared to that in the intake 
stream.  Phytoplankton photosynthesis metabolism was changed during passage through the 
plant such that carbon fixation was reduced.  Importantly, however, Sellner and Kachur (1987) 
determined that these changes had no discernable effect on the phytoplankton densities or 
metabolism in the Chesapeake Bay waters near the Calvert Cliffs site.  Olson (1987) found that 
zooplankton densities were less at the discharge point than they were at the intake point, which 
suggests that entrainment causes some zooplankton cropping.  Olson also indicated survival 
after entrainment is typically very high and that no important changes in the zooplankton 
community could be detected.  However, for this entrainment analysis, the review team used the 
conservative assumption of 100 percent mortality for entrained organisms.   

The potential for direct effects on EFH species can be evaluated by considering information 
from the ichthyoplankton entrainment sampling that was conducted at the intake system of 
CCNPP Units 1 and 2 from March 2006 through September 2007 (UniStar 2008c).  Additional 
ichthyoplankton samples were collected just outside the existing baffle wall separating the 
intake area from the open waters of the Bay from April to December 2006.   

The total ichthyoplankton entrainment from March 2006 to September 2007, estimated at the 
maximum design flow for the intake systems of CCNPP Units 1 and 2, was at least 11.9 billion 
organisms, including fish eggs, larvae, juveniles, and adults (UniStar 2008c).  This value is a 
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minimum estimate of the total potential entrainment because daytime samples were not 
collected in March 2006, October through December 2006, and January through March 2007.   

Most of the entrainment during the study occurred from May to September.  The bay anchovy 
(all life stages), a key prey item for some EFH species, was the predominant taxon entrained, 
accounting for about 75 percent and 69 percent of the total organisms estimated as entrained 
during 2006 and 2007, respectively.  About 5.7 million adult and 9.2 billion eggs, larvae, and 
juvenile bay anchovies were estimated to be entrained at the maximum design flow rate for 
CCNPP Units 1 and 2 during the 19-month study.  In 2006, Sciaenid eggs, Atlantic menhaden 
eggs and larvae (another prey species for some EFH taxa), and naked goby larvae and 
juveniles (Gobiosoma bosc) accounted for about 18.5 percent, 3.3 percent, and 1.5 percent of 
the entrained organisms, respectively.  Hogchoker eggs (Trinectes maculatus), sciaenid eggs, 
and Atlantic menhaden eggs and larvae accounted for about 14.1 percent, 6.0 percent, and 4.9 
percent of the organisms, respectively, estimated entrained in 2007.  Bay anchovy (all life 
stages), sciaenid eggs, Atlantic menhaden eggs and larvae, and naked goby larvae and 
juveniles were the predominant organisms collected just outside the intake system baffle wall, 
although the proportional contribution of each varied somewhat (UniStar 2008c).  Comparisons 
of the intake and baffle-wall samples showed that most taxa entrained at rates relative to their 
occurrence in the Bay waters.  However, juvenile bay anchovies, American eel (Anguilla 
rostrata) juveniles, Atlantic menhaden eggs and larvae, and sciaenid eggs were more abundant 
at the intake than they were at the baffle wall.  

The April through September Units 1 and 2 entrainment data for each year were used to 
estimate the potential total entrainment by the Unit 3 intake system because only those months 
had samples collected during the day and night.  The April through September time period was 
the main period of entrainment captured by the study.  Entrainment of most species and 
lifestages, except Atlantic croaker (Micropogonias undulatus) juveniles, was nonexistent or very 
reduced between October and March.  Total estimated entrainment by Units 1 and 2 during 
April to September varied considerably between the 2 years, with 7.3 billion organisms 
entrained in 2006 and 759 million entrained in 2007.  The estimate also considered that the 
projected intake flow volume for Unit 3 would be about 1.82 percent of that at CCNPP Units 1 
and 2 and assumed that the relationship between flows is linear.  The projected April through 
September ichthyoplankton entrainment by the Unit 3 intake system would range from about 
83 million to about 132 million organisms.  These values are much less than the variability in 
entrainment by the two existing units.  The projected annual entrainment by Unit 3 would not be 
much greater than the April to September estimates, with the possible exception of Atlantic 
croaker juveniles, because entrainment at Units 1 and 2 from April through September is much 
greater than it is during the rest of the year.  The projected combined April through September 
ichthyoplankton entrainment for all three units during those months would range from about 4.6 
billion to 7.4 billion organisms.   

5.2.2 Impingement and Entrapment 

Impingement sampling was conducted at CCNPP Units 1 and 2 from 1975 through 1995 
(Ringger 2000).  Peak fish impingement occurred during the spring and summer.  Blue crab, a 
potential prey species for some EFH species, impingement was greatest in spring, summer, or 
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fall.  There did not to appear to be annual trends, except that impingement generally appeared 
to be less after 1986 than it was before.  The apparent difference in impingement rates before 
and after the mid-1980s may be related to several operational and structural modifications to the 
intake and fish-return systems that were made from about 1984 to 1986, partly in response to 
severe impingement events that occurred in 1983 (Ringger 2000).  The most commonly 
impinged fish during the 21-year period were bay anchovy, hogchoker, spot (Leiostomus 
xanthurus), and Atlantic menhaden.  Blue crab impingement, as that for fish, generally was 
lower after the mid 1980s than before.   

The average annual fish and blue crab impingement rates predicted for Unit 3 are 23,683 fish 
and 11,403 crabs.  These resulted in estimated average annual impingement mortality rates at 
Unit 3 of 6327 fish and 62 crabs.  The impingement mortality estimate for fish and crabs 
probably is somewhat conservative because the entire 21-year data set was used for the 
calculations regardless of apparently reduced impingement after modifications made in the mid 
1980s.  Also, the Unit 3 intake approach velocities within the forebay would be less than 
0.5 ft/sec (0.15 m/sec), which would allow more crabs to avoid impingement.   

Special Condition N of the NPDES permit for CCNPP Units 1 and 2 requires notification within 
24 hours of any impingement on the water intake apparatus of aquatic organisms substantial 
enough to cause modification to plant operations (UniStar 2009a).  Significant fish kills involving 
cownose rays (Rhinoptera bonasus) that were impinged on the trash racks of Units 1 and 2 
were reported in summer 2005 (80 to 100 rays) and 2006 (50 to 200 rays) (NRC 2005, NRC 
2006a, b).   

Water from the wedge-shaped pool would enter the common forebay that would supply water to 
the CWS and UHS intakes (Section 3.1 of this EFH assessment).  Organisms impinged on the 
trash racks at the intake pipe openings would likely die because there is no rake or return 
system at that interface with the Bay.  Such organisms would likely be larger than 3.5-in., which 
is the spacing between the trash bars.  Because traveling screens and the fish-return system 
would be located at the CWS intake, smaller organisms would enter the common forebay.  
Organisms pulled toward the CWS pumps would be entrained as already discussed, impinged 
at the CWS trash rack, or impinged at the CWS travelling screens then delivered to the fish-
return system for passage to the Bay.  Organisms pulled toward the UHS pumps during its 
periodic operation would be lost to impingement at the UHS trash racks or travelling screens 
because that system would not be connected to a fish-return system.  The common forebay 
would hold a large volume of water, and it is likely that some organisms entering the forebay 
could become trapped within it without necessarily being entrained or impinged at CWS or UHS 
intakes.  All approach velocities would be small, and all organisms would not be pulled into the 
pump system.  There would be no mechanism to remove entrapped organisms from the 
common forebay other than the fish-return system associated with the CWS travelling screens 
(UniStar 2009c).  It is not possible to accurately estimate the numbers of the individuals that 
would be entrapped.  The species most likely to become entrapped would be those that were 
represented in results of entrainment and impingement studies conducted at Units 1 and 2 
(Section 5.2.1).  Some species may thrive in the common forebay, while others may not.  
Regardless, all organisms entrapped in the forebay would be effectively removed from the Bay 
ecosystem. 
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5.2.3 Aquatic Thermal Impacts 

The effluent discharge from Unit 3 would be directly into the Chesapeake Bay and would include 
blowdown from the CWS cooling tower, the essential service water system (ESWS) cooling 
towers, the desalination plant, liquid radiological effluent, and site waste streams.  CORMIX 
modeling showed that the expected discharge plume from Unit 3 would be small and would not 
interact with the plume from Units 1 and 2.  Abbe (1987) evaluated the potential effects of the 
thermal discharge from CCNPP Units 1 and 2, which is almost 1 mi north of the Unit 3 discharge 
location, and concluded that the thermal discharge from CCNPP Units 1 and 2 had no important 
adverse impacts on fish or key invertebrate species, such as eastern oysters (Crassostrea 
virginica) and blue crabs.  The Maryland Power Plant Research Program (PPRP) concluded 
that the effects of thermal discharges from the power plants into Chesapeake Bay habitats were 
localized and not considered significant (MDNR PPRP 2008a).  The waste heat from the Unit 3 
discharge would dissipate quickly because of the small size of the thermal plume and would not 
likely affect EFH taxa or habitat significantly.  

Cold shock occurs when aquatic organisms that have been acclimated to warm water, such as 
fish in a power plant’s discharge canal, are exposed to a sudden temperature decrease.  This 
sometimes occurs when power plants shut down suddenly in winter.  Abbe (1987) concluded 
the potential for cold shock associated with the discharge plume from CCNPP Units 1 and 2 
probably was not significant because the relatively small area of warmer water did not attract 
many fish during the winter.  The volume of effluent discharge from Unit 3 would be much 
smaller than that from Units 1 and 2 and small in comparison to the volume of the Bay (UniStar 
2009a).  Therefore, the warmer effluent water would mix quickly with the cooler ambient water 
given normal Bay flow patterns so that the thermal discharge would not attract many organisms.  
Cold shock is unlikely to be a factor for EFH species at the Unit 3 site.  

5.2.4 Chemical Impacts 

UniStar indicates that chemicals, such as anti-scaling compounds, corrosion inhibitors, and 
biocides, would be added to the CWS and the ESWS (UniStar 2009a).  Biofouling normally 
would be controlled by injecting chlorine or bromine into the Chesapeake Bay influent water 
during the spring through fall (UniStar 2009a).  The CWS would provide about 90 percent of the 
effluent discharged into the Chesapeake Bay, with the desalinization plant contributing another 
9 percent (UniStar 2008a).  UniStar provided estimated concentrations of various constituents in 
the waste stream, which would include a small radioactive effluent (with a dose low enough not 
to affect biota), based on design data.  To illustrate the expected low concentrations of these 
constituents, UniStar compared expected concentrations of five metal contaminants (arsenic, 
chromium, copper, nickel, and zinc) to aquatic life chronic salt water limits specified by the State 
of Maryland (COMAR 2008).  Predicted concentrations within the discharge from Unit 3 would 
be substantially less than the State aquatic life limits (UniStar 2008a).  UniStar would calculate 
more precise estimates of constituent concentrations in the effluent as part of the permitting 
process for Unit 3.  The NRC determined that the effluent discharge from Units 1 and 2 would 
not significantly change the salinity gradients near the CCNPP site (NRC 2000).  The addition of 
the relatively small discharge volume from Unit 3 would not be expected to alter this 
determination.   
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UniStar expects that the NPDES permit for Unit 3 would require bioassay testing, as does the 
permit for Units 1 and 2, to assess the potential toxicity of the discharge and provide for 
corrective action if necessary.  To date, the bioassay testing performed for CCNPP Units 1 and 
2 has not indicated any toxicity to test organisms (UniStar 2009a). 

5.2.5 Physical Impacts from Discharge 

The NRC determined that the effluent discharge from Units 1 and 2 would not significantly 
change the current patterns near the Calvert Cliffs site (NRC 2000).  The addition of the 
relatively small discharge volume from Unit 3 would not be expected to alter this determination.  
The primary physical and ecological impacts from the CCNPP Units 1 and 2 cooling water 
discharge are sediment scour near the high-velocity discharge ports.  The bottom scour 
associated with the discharge from CCNPP Units 1 and 2 was about 42 ac (UniStar 2008a).  
The sand substrate present prior to the operation of CCNPP Units 1 and 2 was scoured by the 
discharge, leaving a hard clay substrate.  The benthic community changed from one 
characterized by burrowing soft-bottom organisms to one dominated by fouling organisms 
(UniStar 2008a).  

The area of Bay bottom that may be scoured would be minimized by the placement of riprap for 
about 10 ft on either side of the diffuser (UniStar 2008b).  The potential scour area was 
estimated by comparing the sediment type to expected discharge flow velocities.  Sediments in 
the area are primarily sandy (see Section 2.1 of this EFH assessment), and UniStar calculated 
that a water velocity of about 1 ft/sec would be required to move sand particles of a size 
between 0.210 mm and 0.177 mm (0.008 and 0.007 in.) (UniStar 2008a).  The distance beyond 
which water velocities are expected to drop below the 1 ft/sec threshold was estimated to be 
about 92 ft, which resulted in an estimated potential scour area of 13,256 ft2 (0.3 ac).  Therefore, 
the physical impacts associated with Unit 3 cooling water discharge would be limited to 
sediment scour of a small area.   

The infaunal community inhabiting the area near the discharge point, which was characterized 
during 2006 and 2007 (EA Engineering 2007a), was moderately degraded to degraded 
(Section 2.1 of this EFH assessment).  The community had low organism abundance and few 
species.  The predominant taxa were polychaete worms (Streblospio benedicti; Glycinde 
solitaria) and a small clam species (Gemma gemma).  A historical study of benthic fish feeding 
at a location north of the Calvert Cliffs site (Kenwood Beach) found that nematode worms and 
polychaetes were among the predominant prey (UniStar 2008a).  

The bottom scouring near the discharge from CCNPP Units 1 and 2 caused the habitat to 
change from sandy sediment to hard clay and also caused a change from a sand-inhabiting 
infaunal community to an epifaunal community consisting of oysters, mussels, barnacles, and 
sea anemones (Abbe 1987).  A similar, but much less extensive, change is likely if the sediment 
becomes scoured near the discharge for Unit 3.  The small predicted size of the potential scour 
area and relative impoverishment of the infaunal community that would be replaced would not 
have much effect on the regional infaunal populations or their predators. 
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5.3 Potential Effects of the Proposed Federal Actions on EFH 
Species 

5.3.1 Black Sea Bass 

The construction activities with the greatest potential to affect black sea bass EFH would be the 
pile driving associated with the installation of the sheet-pile wall at the proposed wedge-shaped 
pool and the dredging for the refurbishment of the barge dock, installation of the fish-return 
pipeline, and installation of the cooling water discharge and fish-return pipelines.  The noises 
from pile driving likely would be loud enough to affect small black sea bass juveniles as 
described in Section 5.1.2.  Increased water column sediment loads from dredging could affect 
juveniles and adults, which are visual predators.  The overall effects of these would be reduced 
by the relatively short time over which pile driving would occur and the use of turbidity curtains 
during dredging and pipeline installation.  Armoring near the new baffle wall, the fish-return 
discharge point, and the cooling water discharge diffuser could provide habitat for black sea 
bass. 

Direct operational impacts to black sea bass EFH would most likely be from impingement and 
possibly entrapment.  Black sea bass occurred in 6 of the 21 yearly impingement samples 
collected from CCNPP Units 1 and 2 between 1975 and 1995 (Ringger 2000).  However, the 
species only occurred in 1 year from 1984 to 1995, which could indicate a reduced likelihood of 
impingement and entrapment.  Black sea bass eggs and larvae do not occur near Calvert Cliffs 
(Drohan et al. 2007).  Therefore, entrainment or entrapment of early life stages is not expected.  
Black sea bass eggs, larvae, and juveniles were not found in the entrainment samples collected 
in the CCNPP Units 1 and 2 intake system or at the baffle wall in 2006 and 2007 (UniStar 
2008c), which indicates that there is a low likelihood of entrainment by the Unit 3 CWS.  Some 
juvenile and adult black sea bass prey, such as bay anchovy and scup (Stenotomus chrysops), 
likely would be entrained, impinged, and/or entrapped by the Unit 3 cooling water system.  
However, black sea bass diets are diverse (Drohan et al. 2007), and the overall effects likely 
would not be important.  Therefore, the construction and operation of the proposed new Unit 3 
at the Calvert Cliffs site are likely to have a more than minimal, although not substantial, 
adverse effect on EFH for black sea bass. 

5.3.2 Bluefish 

The construction activities with the greatest potential to affect bluefish EFH would be the pile 
driving associated with the installation of the sheet-pile wall at the new intake location and the 
dredging for the refurbishment of the barge dock and installation of the cooling water discharge 
and fish-return pipelines.  The noises from pile driving likely would be loud enough to affect 
small bluefish juveniles as described in Section 5.1.2.  Increased water column sediment loads 
from dredging could affect juveniles and adults, which are visual predators.  The overall effects 
of these would be reduced by the relatively short time over which pile driving would occur and 
the use of turbidity curtains during dredging and pipeline installation. 

Direct operational impacts to bluefish EFH would most likely be from impingement and possibly 
entrapment.  Bluefish occurred in the impingement samples collected from the CCNPP Units 1 
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and 2 intake system in 9 of the 21 years from 1975 to 1995 (Ringger 2000), although they 
occurred in only 1 year after 1984, which could indicate a reduced likelihood of impingement 
and entrapment.  Bluefish were not found in the entrainment samples collected in the CCNPP 
Units 1 and 2 intake system or at the baffle wall in 2006 and 2007 (UniStar 2008c), which 
indicates that there is a low likelihood of entrainment by the Unit 3 CWS.  Impingement, 
entrainment, and entrapment could indirectly affect bluefish EFH because some of the key 
bluefish prey species, Atlantic menhaden and bay anchovy (Hartman and Brandt 1995), are 
captured by the intake system for CCNPP Units 1 and 2 and, therefore, would likely be affected 
by CCNPP Unit 3.  However, bluefish feed opportunistically on abundant species and likely 
would feed on prey other than menhaden and bay anchovy if necessary (Shepherd and Packer 
2006).  Also, the intake system for Unit 3 would draw much less water than that for Units 1 and 
2 and would not be expected to add significantly to the numbers of these prey species 
impinged, entrained, or entrapped.  Therefore, the construction and operation of the proposed 
new Unit 3 at the Calvert Cliffs site are likely to have a more than minimal, although not 
substantial, adverse effect on EFH for bluefish. 

5.3.3 Butterfish 

The construction activities with the greatest potential to affect butterfish EFH would be the pile 
driving associated with the installation of the sheet-pile wall at the new intake location and the 
dredging for the refurbishment of the barge dock and installation of the cooling water discharge 
and fish-return pipelines.  The noises from pile driving likely would be loud enough to affect 
butterfish larvae and juveniles as described in Section 5.1.2.  Increased water column sediment 
loads from dredging could affect larvae, juveniles, and adults as described in Section 5.1.1.  
However, these life stages typically occur in waters deeper than where pile driving or dredging 
would occur.  The overall effects of these would be reduced further by the relatively short time 
over which pile driving would occur and the use of turbidity curtains during dredging and pipeline 
installation. 

Direct operational impacts to butterfish EFH would most likely be from impingement and 
possibly entrapment.  Butterfish occurred in 15 of the 21 yearly impingement samples collected 
from CCNPP Units 1 and 2 between 1975 and 1995 (Ringger 2000).  However, the species only 
occurred in 5 years from 1984 to 1995, which could indicate a reduced likelihood of 
impingement and entrapment.  The intake system for Unit 3 would draw much less water than 
that for Units 1 and 2 and would not be expected to add significantly to the numbers of butterfish 
impinged.  Butterfish were not caught in entrainment samples collected from the intake for Units 
1 and 2 or at the baffle wall in 2006 and 2007 (UniStar 2008c), which indicates that there is a 
low likelihood of entrainment by the Unit 3 CWS.  The planktonic prey of butterfish may be 
entrained or entrapped by the Unit 3 cooling water system.  Entrainment studies conducted at 
CCNPP Units 1 and 2 showed no significant effects on plankton communities in the area 
(Section 5.2).  The small water volume withdrawn by the Unit 3 intake system reduces the 
potential for important effects on butterfish prey.  Therefore, the construction and operation of 
the proposed new Unit 3 at the Calvert Cliffs site are likely to have a more than minimal, 
although not substantial, adverse effect on EFH for the butterfish. 
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5.3.4 Clearnose Skate 

The construction activities with the greatest potential to affect clearnose skate EFH would be the 
dredging for the refurbishment of the barge dock and installation of the cooling water discharge 
and fish-return pipelines.  Increased water column sediment loads from dredging could affect 
larvae, juveniles, and adults as described in Section 5.1.1.  The overall effects of dredging 
would be reduced by the use of turbidity curtains during dredging and pipeline installation.  
Noise from pile-driving activities is not expected to adversely affect clearnose skates because 
the individuals most likely in the area would be relatively large and not as susceptible as smaller 
fish.  Armoring near the new baffle wall, the fish-return discharge point, and the cooling water 
discharge diffuser would make the habitat less suitable for clearnose skates.  Disturbances to 
the benthos, including armoring, could affect benthic prey resources for clearnose skates.  
However, the benthic habitat near the Calvert Cliffs site is not highly productive and constitutes 
only a relatively small portion of the available benthic habitat in the Bay. 

Direct operational impacts to clearnose skate EFH would most likely be from impingement on 
the trash racks.  Clearnose skates were not listed in the yearly impingement samples collected 
from the CCNPP Units 1 and 2 traveling screens between 1975 and 1995 (Ringger 2000).  
However, other large elasmobranchs (cownose ray) occasionally have impinged in large 
numbers on the trash racks at the existing CCNPP Units 1 and 2, probably as a result of low 
oxygen levels during the summer (NRC 2005, NRC 2006a, b).  Clearnose skates were not 
caught in entrainment samples collected from the intake for Units 1 and 2 or at the baffle wall in 
2006 and 2007 (UniStar 2008c), which indicates that there is a low likelihood of entrainment by 
the Unit 3 CWS.  Clearnose skates are benthic feeders whose diets would not be adversely 
affected by the potential entrainment, impingement, and entrapment of prey by the Unit 3 
cooling water intake system.  Therefore, the construction and operation of the proposed new 
Unit 3 at the Calvert Cliffs site are likely to have a more than minimal, although not substantial, 
adverse effect on EFH for the clearnose skate. 

5.3.5 Little Skate 

The construction activities with the greatest potential to affect little skate EFH would be the 
dredging for the refurbishment of the barge dock and installation of the cooling water discharge 
and fish-return pipelines.  Increased water column sediment loads from dredging could affect 
larvae, juveniles, and adults as described in Section 5.1.1.  The overall effects of dredging 
would be reduced by the use of turbidity curtains during dredging and pipeline installation.  
Noise from pile-driving activities is not expected to adversely affect little skates because the 
individuals most likely in the area would be relatively large and not as susceptible as smaller 
fish.  Armoring near the new baffle wall, the fish-return discharge point, and the cooling water 
discharge diffuser would make the habitat less suitable for little skates.  Disturbances to the 
benthos, including armoring, could affect benthic prey resources for little skates.  However, the 
benthic habitat near the CCNPP site is not highly productive and constitutes only a relatively 
small portion of the available benthic habitat in the Bay. 

Direct operational impacts to little skate EFH would most likely be from impingement on the 
trash racks.  Little skates were not listed in the yearly impingement samples collected from the 
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CCNPP Units 1 and 2 traveling screens between 1975 and 1995 (Ringger 2000).  However, 
other large elasmobranchs (cownose ray) occasionally have impinged in large numbers on the 
trash racks at the existing CCNPP Units 1 and 2, probably as a result of low oxygen levels 
during the summer (NRC 2005, NRC 2006a, b).  Little skates were not caught in entrainment 
samples collected from the intake for Units 1 and 2 or at the baffle wall in 2006 and 2007 
(UniStar 2008c), which indicates that there is a low likelihood of entrainment by the Unit 3 CWS.  
Little skates are benthic feeders whose diets would not be adversely affected by the potential 
entrainment, impingement, and entrapment of prey by the Unit 3 cooling water intake system.  
Therefore, the construction and operation of the proposed new Unit 3 at the Calvert Cliffs site 
are likely to have a more than minimal, although not substantial, adverse effect on EFH for the 
little skate. 

5.3.6 Red Drum 

The construction activities with the greatest potential to affect red drum EFH would be the pile 
driving associated with the installation of the sheet-pile wall at the new intake location and the 
dredging for the refurbishment of the barge dock and installation of the cooling water discharge 
and fish-return pipelines.  The noises from pile driving likely would be loud enough to affect red 
drum larvae and juveniles as described in Section 5.1.2.  Increased water column sediment 
loads from dredging could affect larvae, juveniles, and adults as described in Section 5.1.1.  The 
overall effects of these would be reduced further by the relatively short time over which pile 
driving would occur and the use of turbidity curtains during dredging and pipeline installation.  
Armoring near the new baffle wall, the fish-return discharge point, and the cooling water 
discharge diffuser would make the habitat less suitable for red drum. 

Direct operational impacts to red drum EFH would most likely be from impingement and 
entrapment.  Red drum occurred in the impingement samples collected from CCNPP Units 1 
and 2 only in 1983 (Ringger 2000), which could indicate a low likelihood of impingement and 
entrapment.  Red drum were not specifically identified in the entrainment samples collected in 
the CCNPP Units 1 and 2 intake system or from the baffle wall in 2006 and 2007 (UniStar 
2008c).  However, sciaenid eggs, which were not identified further, were the second most 
common organism entrained.  These were not likely red drum eggs because red drum spawn 
primarily in nearshore coastal waters.  Impingement, entrainment, and entrapment could 
indirectly affect red drum EFH because some of the potential prey species in the Chesapeake 
Bay, such as Atlantic menhaden and bay anchovy, are captured by the intake system for 
CCNPP Units 1 and 2.  However, the intake system for Unit 3 would draw much less water than 
that for Units 1 and 2 and would not be expected to add significantly to the numbers of these 
prey species impinged, entrained, or entrapped.  Therefore, the construction and operation of 
the proposed new Unit 3 at the Calvert Cliffs site are likely to have a more than minimal, 
although not substantial, adverse effect on EFH for the red drum. 

5.3.7 Summer Flounder 

The construction activities with the greatest potential to affect summer flounder EFH would be 
the pile driving associated with the installation of the sheet-pile wall at the new intake location 
and the dredging for the refurbishment of the barge dock and installation of the cooling water 
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discharge and fish-return pipelines.  The noises from pile driving likely would be loud enough to 
affect summer flounder juveniles of the size potentially found near the site as described in 
Section 5.1.2.  Increased water column sediment loads from dredging could affect larvae, 
juveniles, and adults as described in Section 5.1.1.  The overall effects of these would be 
reduced further by the relatively short time over which pile driving would occur and the use of 
turbidity curtains during dredging and pipeline installation.  Armoring near the new baffle wall, 
the fish-return discharge point, and the cooling water discharge diffuser would make the habitat 
less suitable for summer flounder.  Disturbances to the benthos, including armoring, could affect 
benthic prey resources for summer flounder.  However, the benthic habitat near the Calvert 
Cliffs site is not highly productive and constitutes only a relatively small portion of the available 
benthic habitat in the Bay. 

Direct operational impacts to summer flounder EFH would most likely be from impingement and 
entrapment.  Summer flounder occurred in impingement samples collected from the CCNPP 
Units 1 and 2 intake system in 18 of the 21 years from 1975 to 1995 and was the fifth most-
impinged species in 1984 (Ringger 2000).  About 90 percent of impinged summer flounder 
survive.  Despite the possible occurrence of smaller individuals at the Calvert Cliffs site, summer 
flounder were not caught in entrainment samples collected from the intake for Units 1 and 2 or 
at the baffle wall in 2006 and 2007 (UniStar 2008c), which indicates that there is a low likelihood 
of entrainment by the Unit 3 CWS.  Impingement, entrainment, and entrapment could indirectly 
affect summer flounder EFH because one of the key prey species, bay anchovy (Latour et al. 
2008), is captured by the intake system for CCNPP Units 1 and 2.  However, the intake system 
for Unit 3 would draw much less water than that for Units 1 and 2 and would not be expected to 
add significantly to the numbers of these prey species impinged, entrained, or entrapped.  
Therefore, the construction and operation of the proposed new Unit 3 at the Calvert Cliffs site 
are likely to have a more than minimal, although not substantial, adverse effect on EFH for the 
summer flounder. 

5.3.8 Windowpane Flounder 

The construction activities with the greatest potential to affect windowpane flounder EFH would 
be the pile driving associated with the installation of the sheet-pile wall at the new intake 
location and the dredging for the refurbishment of the barge dock and installation of the cooling 
water discharge and fish-return pipelines.  The noises from pile driving likely would be loud 
enough to affect windowpane flounder juveniles as described in Section 5.1.2.  Increased water 
column sediment loads from dredging could affect juveniles and adults as described in 
Section 5.1.1.  The overall effects of these would be reduced further by the relatively short time 
over which pile driving would occur and the use of turbidity curtains during dredging and pipeline 
installation.  Armoring near the new baffle wall, the fish-return discharge point, and the cooling 
water discharge diffuser would make the habitat less suitable for windowpane flounder.  
Disturbances to the benthos, including armoring, could affect benthic prey resources for 
windowpane flounder.  However, the benthic habitat near the Calvert Cliffs site is not highly 
productive and constitutes only a relatively small portion of the available benthic habitat in the 
Bay. 
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Direct operational impacts to windowpane flounder EFH would most likely be from impingement 
and entrapment.  Windowpane flounder occurred in 5 of the 21 yearly impingement samples 
collected from CCNPP Units 1 and 2 between 1975 and 1995 (Ringger 2000).  However, the 
species only occurred in 1 year from 1981 to 1995, which could indicate a reduced likelihood of 
impingement and entrapment.  Windowpane flounder were not caught in entrainment samples 
collected from the intake for Units 1 and 2 or at the baffle wall in 2006 and 2007 (UniStar 
2008c), which indicates that there is a low likelihood of entrainment by the Unit 3 CWS.  
Windowpane flounder are benthic feeders whose diets would not be adversely affected by the 
potential entrainment, impingement, or entrapment of prey by the Unit 3 cooling water intake 
system.  Therefore, the construction and operation of the proposed new Unit 3 at the Calvert 
Cliffs site are likely to have a more than minimal, although not substantial, adverse effect on 
EFH for the windowpane flounder. 

5.3.9 Winter Skate  

The construction activities with the greatest potential to affect winter skate EFH would be the 
dredging for the refurbishment of the barge dock and installation of the cooling water discharge 
and fish-return pipelines.  Increased water column sediment loads from dredging could affect 
larvae, juveniles, and adults as described in Section 5.1.1.  The overall effects of dredging 
would be reduced by the use of turbidity curtains during dredging and pipeline installation.  
Noise from pile-driving activities is not expected to adversely affect winter skates because the 
individuals most likely in the area would be relatively large and not as susceptible as smaller 
fish.  Armoring near the new baffle wall, the fish-return discharge point, and the cooling water 
discharge diffuser would make the habitat less suitable for winter skates.  Disturbances to the 
benthos, including armoring, could affect benthic prey resources for winter skates.  However, 
the benthic habitat near the Calvert Cliffs site is not highly productive and constitutes only a 
relatively small portion of the available benthic habitat in the Bay.   

Direct operational impacts to winter skate EFH would most likely be from impingement on the 
trash racks.  Winter skates were not listed in the yearly impingement samples collected from the 
CCNPP Units 1 and 2 traveling screens between 1975 and 1995 (Ringger 2000).  However, 
other large elasmobranchs (cownose ray) occasionally have been impinged in large numbers on 
the trash racks at the existing CCNPP Units 1 and 2, probably as a result of low oxygen levels 
during summer (NRC 2005, NRC 2006a, b).  Winter skates were not caught in entrainment 
samples collected from the intake for Units 1 and 2 intake system or at the baffle wall in 2006 
and 2007 (UniStar 2008c), which indicates that there is a low likelihood of entrainment by the 
Unit 3 CWS.  Winter skates are benthic feeders whose diets would not be adversely affected by 
the potential entrainment and impingement of prey by the Unit 3 cooling water intake system.  
Therefore, the construction and operation of the proposed new Unit 3 at the Calvert Cliffs site 
are likely to have a more than minimal, although not substantial, adverse effect on EFH for the 
winter skates. 

6.0 Cumulative Effects 
 
The NRC and the Corps review team considered potential cumulative effects on EFH and 
Federally managed fish and shellfish species in conjunction with building and operating a new 
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nuclear unit at the Calvert Cliffs site.  For this analysis, past and present actions create the 
existing baseline conditions, and cumulative effects include the effects of future State, Tribal, 
local, and private actions that are reasonably certain to occur in the action area considered in 
this assessment.  The future is defined as the start of construction of the proposed Unit 3 until 
the conclusion of decommissioning.  The action area for this evaluation is the Calvert Cliffs site 
and the mesohaline (salinity ranges from about 5 to 19 ppt) western portion of the Chesapeake 
Bay.  The extent of the mesohaline zone in the Chesapeake Bay varies seasonally, but at its 
maximum, includes the western Bay shore from near the mouth of the Rappahannock River to 
Baltimore (MDNR PPRP 2008a; CBP 2009).   

Two future non-Federal projects were identified within the action area.  Reinforcing an existing 
pier at the Cove Point liquefied natural gas (LNG) terminal, about 3.5 mi southeast of the 
Calvert Cliffs site, would involve installing 108-in.-diameter tubular steel monopile mooring 
dolphins, reinforcing existing and installing new breasting dolphins, installing walkways, and 
dredging about 30 ac of Bay bottom around the pier to a depth of about −45.0 ft mean low water 
(USACE 2009).  Suitable dredged material would be placed in a stone-reinforced area along 
2513 ft of shoreline and extending an average of 225 ft channelward to create a tidal marsh.  
The effects of this project on EFH would be similar to the effects from construction of the in-
water components described for the proposed CCNPP Unit 3.  Because the Cove Point LNG 
terminal is close to the Calvert Cliffs site, it is likely that similar species and habitats would exist 
and experience similar localized effects.  Additionally, ongoing operation of the terminal could 
affect EFH as a result of vessel operation, most notably through the use of Chesapeake Bay 
water for ballast.  The addition of ballast water to a vessel would likely remove certain life stages 
of certain species from the immediate area.  Such removal could have similar effects on the 
populations as impingement, entrapment, and entrainment from operation of the proposed 
CCNPP Unit 3. 

Building and operating a new nuclear reactor on the Calvert Cliffs site could interact with a part 
of the proposed Mid-Atlantic Power Pathway (MAPP) project, which proposes to build a 500-kV 
transmission line from Possum Point, Virginia to Salem, New Jersey (MAPP 2009a).  The 
second part of the MAPP project would involve building an underwater crossing through the 
Chesapeake Bay, extending from Calvert Cliffs to the Maryland eastern shore.  The route could 
include broadband fiber optic cables (PHI 2009).  Details of this part of the project are not yet 
available, but the installation of underwater cables could involve horizontal directional drilling 
from the shore into the Bay and some type of trenching to install the cable within the Bay.  The 
schedule suggests that the crossing under the Bay is expected to be completed in 2014 (MAPP 
2009b).  The MAPP project could affect benthic habitats and noise-sensitive species in the 
same nearshore area off the Calvert Cliffs site, but such impacts are expected to be temporary 
as benthic organisms would recolonize the area, and mobile organisms would avoid noisy 
construction areas. 

CCNPP Units 1 and 2 will continue to operate during the construction and operation of proposed 
Unit 3.  Calvert Cliffs Nuclear Power Plant, Inc. requested power uprates for the two units that 
will increase the generating capacity of each unit by about 1.38 percent.  The uprate was 
completed in December 2009 for Unit 2, and a decision is expected by the end of summer 2010 
for Unit 1 (NRC 2009).  The uprates would likely result in a small increase in water withdrawn 
from the Bay and a small increase in the temperature of water discharged to the Bay.  Neither 



36 

increase would be expected to add significantly to the present effects of Units 1 and 2 on the 
Bay, nor the combined effects of Units 1, 2, and 3.  

The Calvert Cliffs site operations, other anthropogenic stressors, and climatic events could 
combine to adversely affect EFH and Federally managed fish and shellfish species of the 
Chesapeake Bay.  Commercial and recreational fishing pressure, the most noticeable 
anthropogenic stressor, has significantly affected aquatic resources in the Bay, causing 
population declines for several species (Greiner and Vogt 2009).  Heavy fishing pressure, in 
conjunction with habitat loss and pollution, has caused serious reductions in the populations of 
many species inhabiting the Bay.  Notable among these are the eastern oyster (Crassostrea 
virginica), blue crab (Callinectes sapidus), striped bass (Morone saxatilis), and several species 
of forage fish (CBP 2007).  Other species, including weakfish (Cynoscion regalis), summer 
flounder (Paralichthys dentatus), and Atlantic croaker (Micropogonias undulatus), have been 
affected primarily by overfishing (McBride 2006).  Steps to reduce fishing pressure, such as 
catch limits and moratoria, have contributed to population increases of some of these species 
(McBride 2006).  The operation of proposed Unit 3 at the Calvert Cliffs site could also contribute 
to population declines by impinging, entrapping, or entraining species, but the effects would be 
minor relative to the existing Units 1 and 2, which operate using once-through cooling systems.  

A significant issue facing the Chesapeake Bay is global climate change.  The buildup of 
greenhouse gas emissions that occurred in the 20th century has assured that some climate 
change will occur within the 21st century, even without increasing the current rates of emissions 
(Teng et al. 2006).  The projected climate changes are predicted to affect the Chesapeake Bay 
primarily through increasing sea level, air and water temperatures, and changes in precipitation 
(Jasinski and Claggett 2009).  Increased water acidity, which is a looming issue in some ocean 
habitats (Doney et al. 2009), is considered a less important factor for the Chesapeake Bay at 
present (Jasinski and Claggett 2009).  Wu et al. (2009) projected that the sea level at Solomons 
Island, about 7.5 mi south of CCNPP, is expected to rise by about 22 to 24 in. by the end of the 
21st century.  However, the estimate did not consider that the melting of the West Antarctic Ice 
Sheet could cause regional differences in sea level rise, which implies that the projection may 
have underestimated the rise in sea level in the Chesapeake Bay area by as much as one-third 
(Mitrovica et al. 2009).  Najjar et al. (2009) projected that air temperatures in the Chesapeake 
Bay region could rise by about 5°F to 12°F by the year 2100.  Because surface-water 
temperature is roughly related to air temperature, a similar increase in water temperature could 
be expected (Wood et al. 2002).  Changes in rainfall are difficult to predict and model results 
often disagree.  Most models predict, with considerable variability, that precipitation in winter 
and spring in the latter part of the 21st century could change an average of 3 percent over 
current levels (Najjar et al. 2009).  One of the effects of increased precipitation is a reduction in 
salinity, particularly in the winter and spring (Jasinski and Claggett 2009). 

The interaction of the operation of the proposed Unit 3 and the predicted rise in Bay water level 
is difficult to assess, but it is not likely that the plant’s operations would add significantly to the 
potential impacts of sea-level rise (e.g., increased shoreline erosion).  Similarly, the small sizes 
of the discharge plumes from Units 1 and 2 and proposed Unit 3 compared to the volume of 
water in the Chesapeake Bay suggests that the thermal discharges from all three units would 
not add importantly to the thermal regime in the Bay.  Salinity in the Bay is predominantly 
related to flow from the Susquehanna River (Gibson and Najjar 2000), and the comparatively 
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small discharges from all three units would not contribute to significant salinity changes in the 
Bay. 

The review team concludes that the incremental contribution of construction and operation of 
Unit 3 on the Calvert Cliffs site to the cumulative effects on EFH and Federally managed fish 
and shellfish species in the Chesapeake Bay would be unlikely to noticeably alter populations. 

7.0 Mitigation Measures 

The primary factors that could affect EFH in the CCNPP Unit 3 project area would be 
construction activities, such as dredging for the barge dock restoration or pipeline installation 
and pile driving for the wedge-shaped pool and barge dock renovation.  Increased water column 
turbidity is a primary effect from dredging.  UniStar proposes to use methods such as turbidity 
curtains to reduce the potential turbidity impacts to aquatic resources in Chesapeake Bay 
(UniStar 2008d).  This would include the use of turbidity curtains around dredges or active 
dredge areas.  The State of Maryland, as a condition on granting a Certificate of Public 
Convenience and Necessity (CPCN), stipulated that UniStar conduct dredging at times of the 
year that are appropriate to avoid impacts to Natural Oyster Bar (NOB) 19-2, part of which is 
within the dredging area (MDNR PPRP 2008b).   

Pile driving would be a relatively short-term activity with unavoidable adverse impacts.  
However, the extent of the adverse impacts is mitigable to some degree.  UniStar has 
acknowledged that the effects of noise and vibrations could be reduced by various means, but 
has not committed to any for the proposed project at this time (UniStar 2008d).  These could 
include placing bubble curtains around large piles and switching to hammers that produce less 
sound.  Turbidity curtains would be used around pile driving areas to reduce the potential for 
increased water column sediment (UniStar 2008d).  Buffered sound and less extensive 
sediment suspension would result in fewer adverse impacts on designated EFH and on 
Federally managed fish and shellfish species in the Chesapeake Bay. 

There are also potential mitigation measures for operation of the proposed Unit 3 that may 
reduce adverse effects on designated EFH and on Federally managed fish and shellfish species 
in the Chesapeake Bay.  Although the proposed new unit would include a fish-return system at 
the CWS intake, there is no proposed fish-return system at the UHS intake or at the entrance to 
the intake pipelines at the wedge-shaped pool.  The UHS intake would not be operated often, so 
there would not be as great a need for a fish-return system at that location.  However, the 
openings of the intake pipelines are the point of no return for many organisms as they are 
delivered into the common forebay.  The trash racks at the pipe openings would prevent large 
organisms from being delivered to the common forebay.  However, large organisms could be 
impinged on those trash racks.  Any organisms smaller than the trash rack spacing (3.5 in.) 
likely would be drawn into the common forebay, where they would be subjected to entrainment, 
impingement, and/or entrapment.  Installation of travelling screens and a fish-return system at 
the pipe openings in the wedge-shaped pool would reduce impingement and entrapment in the 
common forebay.  In addition, to reduce effects of entrapment in the wedge-shaped pool and in 
the common forebay, a monitoring and rescuing program could be implemented to transfer such 
organisms back to the Bay.  Such a program could include visual inspection, collection with nets 
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or other devices, and delivery by a fish-return pipe or by direct transfer to the Bay in a location 
less likely to be affected by the intake area for Units 1, 2, and 3. 

Although the NRC lacks the statutory authority to require any of the above potential mitigation 
measures, the staff recognizes that such potential mitigation could further reduce adverse 
impacts on designated EFH and on Federally managed fish and shellfish species in the 
Chesapeake Bay.  The Corps permit, if issued, could include special conditions such as time-of-
year restrictions or specific methods of work to ameliorate potential impacts to EFH for the 
authorized construction and maintenance dredging activities.  EFH Conservation 
Recommendations necessary to protect EFH may also be included in the Corps DA permit.  
Mitigation may only be employed after all appropriate and practical steps to avoid and minimize 
adverse impacts to aquatic resources have been taken.  All remaining unavoidable impacts 
must be compensated to the extent appropriate and practicable.   

8.0 Conclusions 

The potential impacts of the construction and operation of the proposed Unit 3 at the Calvert 
Cliffs site on Federally managed species and their designated EFH near the site have been 
evaluated.  The known distributions and records of those species, the potential adverse impacts 
of the construction and operation to the species, their habitat, and their prey have been 
considered in this EFH assessment.   

The disturbance created by the project, including sediment resuspension, would temporarily 
disturb EFH species in the area.  Wave patterns and littoral drift patterns would be multi-
directionally deflected and interrupted by the proposed structures and stone revetment.  The 
proposed project would reduce the benefits and habitat that open water areas provide.  
However, motile species can move out of the project area during project construction and are 
expected to return following completion of the project.  Benthic repopulation is expected to occur 
and benthic communities usually recover quickly from the impacts associated with similar 
projects, where depths dredged to bottom contours are not markedly different from pre-dredge 
depths.  The overall effects of the dredging on the ecosystem and EFH are temporary, and the 
area proposed to be dredged would continue to be similar depth habitat.  The proposed project 
area could either revert to current depths if maintenance dredging is not conducted through the 
years, or the waterway ecosystem would adjust to the depth change in the waterway and reach 
an equilibrium, providing habitat for those fish and wildlife communities that develop with the 
changes in the waterway.   

Vessel traffic at the barge area is limited to the facility uses, and use of the channel may result 
in the discharge of small amounts of gas, oil, and grease from motors, as well as littering of the 
waterway with debris.  It is expected that vessel traffic in the area and its associated pollution 
would increase due to improved access.  The proposed depth increase would allow for larger 
vessels to navigate the waterway area, although access would be limited to vessels associated 
with the nuclear facility property.  Increasing depths at the dredge site may reduce 
concentrations of dissolved oxygen available and reduce light penetration to the bottom, 
reducing photosynthesis opportunities.  However, the proposed depths are similar to the 
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existing waterway depths in the majority of the project area.  Also, there is no SAV in the 
shallower depths closer to the shoreline. 

Mechanical dredging uses a crane and bucket to excavate and transfer bottom sediments to a 
barge for transport to the disposal area.  Some dredged material and water can be lost from the 
bucket as it is raised and deposited into the barge.  The amount of material re-entering the 
water column as it is transferred from the barge to trucks is considered to be de minimus.  The 
suspended sediment levels are also expected to return to normal when the off-loading activities 
are terminated.  No toxic substances in toxic amounts are expected to be in the dredged 
material. 

Water quality is expected to change.  However, the alteration may not be considerably 
beneficial or detrimental.  Dredging, structures, and stone revetment may not substantially 
improve water quality or offset other impacts to water quality.  In general, the project and 
resultant uses may have impacts on water quality that may not be discernable from normal 
water quality fluctuations. 

The primary effect of operation of the proposed Unit 3 on EFH would be the removal of water 
from the Bay and the associated entrainment, impingement, and entrapment of water-dwelling 
biota.  Entrainment and impingement by the cooling water system of the proposed new unit 
would be much less than that generated by existing Units 1 and 2. 

The NRC and the Corps have determined the construction and operation of the proposed Unit 3 
at the CCNPP site would have more than minimal, although not substantial, adverse effect on 
EFH within the Chesapeake Bay by loss of spawning, nursery, forage, and/or shelter habitat for 
all of the nine species considered.  The NRC lacks the statutory authority to require any 
mitigation measures that would minimize adverse effects on EFH.  The Corps does not 
recommend any mitigative measures to minimize adverse effects on EFH at this time.  This 
determination may be modified if additional information indicates otherwise and would change 
the preliminary determination. 
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1.0 Introduction 

The U.S. Nuclear Regulatory Commission (NRC) is reviewing an application from Calvert Cliffs 
3 Nuclear Project, LLC and UniStar Nuclear Operating Services, LLC (UniStar or applicant) for a 
combined license (COL) to construct and operate a new nuclear reactor with a design-rated 
gross electrical output of 1710 megawatts-electric (MW(e)) on the Calvert Cliffs site.  The U.S. 
Army Corps of Engineers (USACE or Corps) is reviewing an application from UniStar for a 
Department of the Army (DA) Permit pursuant to Section 10 of the Rivers and Harbors 
Appropriation Act of 1899 (Rivers and Harbors Act) and Section 404 of the Clean Water Act (33 
U.S.C. 1344) to perform site preparation and construction activities for the proposed new unit at 
the Calvert Cliffs site.  Currently, there are two operating nuclear reactors on the Calvert Cliffs 
site, Units 1 and 2.  The proposed new reactor – Unit 3 – would be located adjacent to existing 
Units 1 and 2.  The site is located about 60 mi south of Baltimore; 40 mi southeast of 
Washington, D.C.; 10.5 mi southeast of Prince Frederick, Maryland; and 7.5 mi north of 
Solomons, Maryland (Figure 1).   

Pursuant to National Environmental Policy Act of 1969, as amended (NEPA), the NRC and the 
Corps are cooperating agencies with the NRC being the lead agency, and they are preparing an 
environmental impact statement (EIS) as part of the agencies’ review of the COL and DA permit 
applications.  The Corps is cooperating with the NRC to ensure the information presented in the 
EIS is adequate to fulfill the requirements of Corps regulations; the Clean Water Act Section 
404(b)(1) Guidelines, which contain the substantive environmental criteria used by the Corps in 
evaluating discharges of dredged or fill material into waters of the United States; and the Corps 
public interest review process.  As required by Title 10 of the Code of Federal Regulations 
(CFR) Part 51.26, the NRC has published in the Federal Register a Notice of Intent (73 FR 
8719) to prepare an EIS and to conduct scoping.  The final EIS will be issued after considering 
public comments on the draft EIS.  The impact analysis in the EIS includes an assessment of 
the potential environmental impacts of the construction and operation of a new nuclear power 
unit at the Calvert Cliffs site and along the associated transmission line corridors, including 
potential impacts to the threatened and endangered species.  If issued, the COL would 
authorize UniStar to construct and operate the new unit.  The Corps will finalize its Record of 
Decision after issuance of the final EIS. 

The Corps and the NRC are conducting a joint consultation with the National Marine Fisheries 
Service (NMFS) pursuant to Section 7(c) of the Endangered Species Act of 1973, as amended 
(ESA) and have prepared this biological assessment (BA), which examines the potential 
impacts of construction and operation of the proposed Unit 3 at the Calvert Cliffs site on 
threatened or endangered species.  This BA examines the potential impacts of the proposed 
actions on Federally listed species within the NMFS’s jurisdiction.  The BA focuses on five 
species, the shortnose sturgeon (Acipenser brevirostrum), the loggerhead turtle (Caretta 
caretta), the Kemp’s ridley turtle (Lepidochelys kempii), the green turtle (Chelonia mydas), and 
the leatherback turtle (Dermochelys coriacea), that occur near the Calvert Cliffs site (Table 1).  
There are no areas designated as critical habitat near the Calvert Cliffs site. 
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Figure 1.  Location of the Calvert Cliffs Site, 50-mi Region (UniStar 2009a) 
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Table 1.  Federally Listed Estuarine and Marine Species Occurring in Calvert County 

Scientific Name Common Name Federal Status 

Acipenser brevirostrum shortnose sturgeon Endangered 

Caretta caretta loggerhead turtle Threatened 

Lepidochelys kempii Kemp’s ridley turtle Endangered 

Chelonia mydas green turtle Threatened 

Dermochelys coriacea leatherback turtle Endangered 

Source:  NMFS 2008 

2.0 Calvert Cliffs Site Description 

The Calvert Cliffs site is located on the Chesapeake Bay about 60 mi south of Baltimore; 40 mi 
southeast of Washington, D.C.; 10.5 mi southeast of Prince Frederick, Maryland; and 7.5 mi 
north of Solomons, Maryland (Figure 1).  The site comprises about 2070 ac adjacent to 
Chesapeake Bay in an unincorporated area of Calvert County, Maryland.  The NRC has 
licensed two existing nuclear generating units at the Calvert Cliffs site, Calvert Cliffs Nuclear 
Power Plant (CCNPP) Units 1 and 2, that have a combined net electric generating capacity of 
approximately 1700-1780 MW(e).  Units 1 and 2 use once-through cooling systems and obtain 
water from the Chesapeake Bay.  The combined flow of CCNPP Units 1 and 2 intakes is about 
5332 cfs.  There are two shoreline water intake structures for the existing units that share a 
common forebay, and each unit has its own fish-return system.  The two existing units also 
share a discharge pipe that enters the Chesapeake Bay north of the intake structure.  South of 
the intake structure is a barge slip for offloading heavy replacement components.  The barge 
slip has been used several times since 2001 to receive replacement steam generators, 
transformers, and vessel reactor heads, and it is likely that there would be occasional use of the 
facility in the future for continued operation of CCNPP Units 1 and 2, which could require future 
maintenance dredging (UniStar 2009b).  Both existing units would remain and continue to 
operate and would not be affected by the proposed action.   

The Chesapeake Bay is one of the largest estuary systems in the world and currently supplies 
cooling water for CCNPP Units 1 and 2.  The Bay is very productive and is an important part of 
the cultural and economic fabric of the area.  Much of the Chesapeake Bay, including the reach 
that encompasses Calvert County, is considered impaired, primarily because of low dissolved 
oxygen (DO) and increased nutrients and sedimentation from human activities.  The 
Chesapeake Bay Program (CBP) oversees monitoring at selected locations throughout the Bay 
and has developed average seasonal conditions from 1985 to 2008.  One station, known as 
CB4.4, is in the middle of the Bay, east of the Calvert Cliffs site.  The average monthly surface 
water temperature at this location has ranged from about 38°F (February) to about 81°F (July; 
August) (MDNR 2009a).  The average monthly surface water salinity at station CB4.4 is typically 
lowest in late spring, ranging from about 10 to 11 ppt (April through June), and highest in late 
fall, ranging from about 15 to 16 ppt (September through November) (MDNR 2009b).  Average 
monthly DO concentrations at station CB4.4 have ranged from about 0.3–0.4 mg/L (July; 
August) to 9.0–10.0 mg/L (January through March) (MDNR 2009c).  Average June through 
September DO concentrations have been hypoxic (less than 2.0 mg/L) (Wicks et al. 2007).  The 
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minimum DO concentrations during those months occasionally may be anoxic (less than 
0.2 mg/L).   

Sediments near the CCNPP barge dock area primarily were composed of sand (94 to 
96 percent) and gravel (2 to 5 percent) with a small percentage of clay (EA Engineering 2007) 
and were typical for the general region (Llansó et al. 2007).  Total organic carbon (TOC) in the 
sediments ranged from about 2.4 to 3.1 percent.  Most organic compounds analyzed in the 
CCNPP sediments were reported as not detected (EA Engineering 2007).  The concentrations 
of metal compounds that were detected in the sediments were such that effects are expected to 
be rare (Buchman 2008).  The benthic infaunal community found near the barge dock was 
generally sparse and comprised relatively few taxa (EA Engineering 2007) and were generally 
similar to the regional community (Llansó et al. 2007).   

3.0 Proposed Federal Actions 

The proposed Federal actions are the issuance of a COL for the construction and operation of a 
new nuclear reactor at the Calvert Cliffs site pursuant to 10 CFR 52.97 and the decision 
regarding a DA permit pursuant to Section 404 of the Clean Water Act and Section 10 of the 
Rivers and Harbors Act.  

The NRC, in a final rule dated October 9, 2007 (72 FR 57416), limited the definition of 
“construction” to those activities that fall within its regulatory authority in 10 CFR 51.4.  Many of 
the activities required to construct a nuclear power plant are not part of the NRC action to 
license the plant.  Activities associated with building the plant that are not within the purview of 
the NRC action are grouped under the term “preconstruction.”  Preconstruction activities include 
clearing and grading, excavating, erection of support buildings and transmission lines, and other 
associated activities.  These preconstruction activities may take place before the application for 
a COL is submitted, during the staff’s review of a COL application, or after a COL is granted.  
Although preconstruction activities are outside the NRC’s regulatory authority, many of them are 
within the regulatory authority of local, State, or other Federal agencies.  The distinction 
between construction and preconstruction is not carried forward in this BA, and they are being 
discussed together as construction activities for the purposes of this joint consultation.  

The Corps action is the decision whether to issue a permit pursuant to Section 404 of the Clean 
Water Act and Section 10 of the Rivers and Harbors Act for proposed structures in and under 
navigable waters and the discharge of dredged, excavated, and/or fill material into waters of the 
United States, including jurisdictional wetlands. 

Prerequisites to construction activities include, but are not limited to, documentation of existing 
site conditions within the Calvert Cliffs site and acquisition of the necessary permits (e.g., COL, 
local building permits, a National Pollutant Discharge Elimination System (NPDES) permit, a 
Clean Water Act Section 404 permit, a General Stormwater Permit, and other State and local 
permits).  After these prerequisites are completed, planned construction activities could proceed 
and would include all or some of all the activities identified in 10 CFR 50.10(a)(1).  Following 
construction, no separate operating license would be required. 
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Briefly, the construction and operation activities that could affect Federally protected species 
based on habitat affinities and life-history characteristics and the nature and spatial and 
temporal considerations of the activity are: 

Construction 

 Dredging and modification of the existing barge slip, including a sheet-pile wall and a stone 
apron, on the Chesapeake Bay shoreline 

 Installation of the cooling water intake system including new sheet pile, armor removal, 
armor installation, and dredging, including the fish-return system 

 Installation of the cooling water discharge system 

 Increased vessel traffic associated with the construction activities. 

Operation 

 Impingement, entrainment, and entrapment associated with the cooling water intake system 

 Discharge plume from the cooling water system (thermal, chemical, and physical effects) 

 Maintenance dredging of the barge slip. 

The construction footprint for the proposed Unit 3 and all associated facilities would cover about 
460 ac, including about 175 ac of previously disturbed ground.  UniStar has proposed to build 
and operate an AREVA NP, Inc. U.S. EPR design pressurized water reactor steam electric 
system, which is rated at 4590 MW(t) with a net electrical output of 1562 MW(e).  Unit 3 would 
require cooling water intake and fish-return facilities that are separate from CCNPP Units 1 and 
2 and would also have a separate plant access road and protected area.  The proposed 
circulating water supply system (CWS) would be closed-cycle using a mechanical-draft cooling 
tower with plume abatement (UniStar 2009a).  The project would affect about 5.7 ac of tidal 
open waters.   

The existing transmission system for CCNPP Units 1 and 2, which consists of two circuits, 
would also be used to service Unit 3.  No new transmission corridors would be constructed 
outside the construction footprint.  Operation of the transmission system is not expected to 
affect Federally protected species in the Chesapeake Bay. 

3.1 Cooling Water Intake System  

A 180-ft-long sheet-pile wall, embedded 15 ft into the Bay bottom, would be built to extend from 
the existing baffle wall for CCNPP Units 1 and 2 to the shoreline south of the present intake 
forebay to create a 9000-ft2 (0.21-ac) wedge-shaped pool that would become the intake 
embayment for the new unit (Figure 2) (UniStar 2008b).  The wall would be built of steel sheet 
piling supported by 30-in.-diameter soldier piles placed on 10-ft centers.  The new baffle wall 
would not have an opening that would allow the new wedge-shaped pool to communicate 
directly with the Bay.  Therefore, Unit 3 would share the embayment now used by Units 1 and 2.  
A 50-ft section of shoreline armoring would be removed prior to the wall installation.  The 
construction of the sheet-pile wall would take about 2 months.  Once the wall is in place,  



 

6 

 

Figure 2.  Site Plan at Unit 3 Intake Structure (UniStar 2009d)  
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about 60 ft of shoreline armor within the wedge-shaped pool would be removed, and a 
temporary sheet-pile wall would be installed upland along the intake water pipe route.  The 
upland sheet-pile wall would extend about 30 ft into the wedge-shaped pool to create a small 
area that would be dewatered to facilitate dredging of a 30-ft by 30-ft area to a depth of 25 ft 
(900 ft2; 0.02 ac).  This excavation would house two 60-in.-diameter intake pipes that would 
extend about 20 ft channelward.  The pipes would have trash racks but no screens at their 
openings.  The intake piping would be perpendicular to the tidal flow of the Bay to minimize the 
component of the tidal flow parallel to the intake-area flow, reducing the potential of organisms 
entering the common forebay shared by the CWS and safety-related ultimate heat sink (UHS) 
intake structures for Unit 3.  The flow velocity from the Bay into the existing intake area and the 
expected flow into the Unit 3 intake pipes are both less than 0.5 fps.  About 80 ft of the shoreline 
within the pool would be armored, with the armoring extending about 10 ft from shore.  The new 
sheet-pile wall would be armored by placing riprap on the Bay bottom extending about 75 ft from 
the shoreline and about 25 to 95 ft toward the channel (UniStar 2009d).  The armoring would be 
added to the Bay bottom as a series of four overlying layers ranging from washed gravel on the 
bottom to large quarry rock (average about 2 tons each rock) on the top (UniStar 2009d).  The 
overall thickness of the armoring would vary according to the water depth.  About 4650 ft2 
(0.11 ac) of the Bay bottom would be armored (Figure 2).  The temporary sheet-pile wall within 
the wedge-shaped pool would be removed.  The construction of the intake system would take 
about 4 months. 

The two intake pipes would be placed in trenches dug on land and would extend about 500 ft 
south to the location of common forebay (UniStar 2009a).  The common forebay would be 100 ft 
long by 80 ft wide and would be about 12 ft deep (UniStar 2009a).  The Unit 3 CWS makeup 
water intake structure would be a concrete structure about 78 ft long and 55 ft wide with 
individual pump bays.  Three 50-percent-capacity, vertical, wet-pit CWS makeup pumps would 
provide up to 44,000 gpm of makeup water.  The Unit 3 UHS makeup water intake structure 
would be a concrete structure about 75 ft long and 60 ft wide with individual pump bays.  Four 
100-percent-capacity, vertical, wet-pit UHS water makeup pumps would provide up to 3000 gpm 
of makeup water.  Flow velocities at the CWS and UHS makeup structures would be less than 
0.3 fps and less than 0.1 fps, respectively. 

For the CWS makeup water intake structure, water would flow from the common forebay 
through trash racks and two traveling screens into a smaller forebay that feeds the three CWS 
makeup pumps.  The trash bar spacing would be 3.5 in. from center to center.  Debris collected 
by the trash racks would be collected in a debris basin for cleanout and disposal as solid waste.  
The traveling screens for each system would be dual-flow screens with a double-entry/center-
exit flow pattern.  The screen panels would be metallic or plastic mesh with a mesh size of 
3/8 in. or smaller (UniStar 2009b).  The screens would be mechanically rotated above the water 
for cleaning with a pressurized water spray.  Screen wash water would be supplied by two 
screen wash pumps.  Through-screen flow velocities would be less than 0.5 fps.  For the UHS 
makeup intake structure, water flows from the common forebay to each makeup pump after 
passing through a trash rack and dual-flow screen.  The screens for the UHS pumps would not 
be equipped with a fish-return system (UniStar 2009c). 
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3.2 Fish-Return System 

A fish-return system similar to those for CCNPP Units 1 and 2 would be built (UniStar 2008b) for 
the Unit 3 CWS pumps.  The final design details have not been determined.  Organisms would 
enter the return system at the intake screens for the CWS intake structure located at the 
common forebay after the organisms traveled through the pipe originating at the shoreline 
intake about 500 ft north of the forebay.  The UHS pumps would not be connected to the fish-
return system because the UHS makeup system only operates periodically or in the case of a 
design-basis accident (DBA) (UniStar 2009c).  The return system would be located on the east 
(Bay) side of the Unit 3 intake forebay about midway between the CCNPP Units 1 and 2 intake 
forebay and the existing barge dock.  The proposed fish-return outfall pipe would extend about 
40 ft into the Bay with end of the pipe emerging from the Bay floor but remaining below mean 
lower low tide level (UniStar 2009a).  This design was chosen to minimize any drop at the exit 
point into the Chesapeake Bay (UniStar 2009a).  Any bends in the pipes would be greater than 
90 degrees to facilitate fish passage.  The walls and joints of the pipes would be smooth to 
reduce potential fish abrasion (UniStar 2009b).  About 40 linear ft of shoreline armoring would 
be removed to allow installation of the return pipe.  A 6-ft-deep trench extending 40 ft from shore 
would be dredged to house the return pipe.  The trench would be about 5 ft wide at the bottom 
and about 65 ft wide at the level of the Bay floor (UniStar 2008b).  An area of about 2600 ft2 
would be directly disturbed by the dredging.  After the return pipe is placed in the trench, the 
trench would be backfilled with the dredged sand and stone material.  A 10-ft by 10-ft section of 
the Bay bottom would be covered to a depth of 2 ft by a riprap apron.  The shoreline armoring 
would be replaced.  The existing fish-return systems for CCNPP Units 1 and 2 would not be 
modified. 

3.3 Cooling Water Discharge Structure  

The 30-in.-diameter cooling water discharge pipe would be placed in a 550-ft-long trench 
dredged in a trapezoidal form at a 5:1 side slope to prevent sloughing of the trench sides 
(UniStar 2008b) (Figure 3).  The trench bottom would range from 3 to 6 ft wide, and the 
maximum width of the trench at the level of the Bay bottom would be about 70 ft.  UniStar 
proposes to use a three-port diffuser, which would rise 3 ft above the bed of the Chesapeake 
Bay, located 550 ft from the shoreline.  Each diffuser port would direct water out of the pipe at 
an angle of 22.5° above horizontal (Figure 3).  A minimum area of about 38,500 ft2 (0.88 ac) of 
Bay bottom would be directly disturbed by the pipeline installation.  About 7000 yd3 of material 
would be dredged for the pipe installation.  About 5,800 yd3 of this material would be reused to 
backfill the trench with the remainder (about 1200 yd3) being deposited at an existing upland 
(non-wetland), environmentally controlled disposal area at the Lake Davies laydown area on the 
site.  Riprap with a median diameter of 12 in., and filter fabric would be placed on top of the 
backfilled material to provide a minimum 4 ft cover over the pipe.  The riprap would be placed 
within discharge pipe trench to the top of the trench at the original grade of the Bay bottom, but 
would not extend above the existing Bay bottom.  A 2-ft-deep riprap area would be placed to 
extend approximately 10 ft on each side of the 40-ft-long multiport diffuser.  The area of Bay 
bottom covered by this riprap is about 800 ft2.   
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Figure 3.  Details of the Proposed Unit 3 Cooling Water Discharge Outfall (UniStar 2008b) 
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3.4 Barge Dock Improvements 

The existing barge slip for CCNPP Units 1 and 2 would be restored and extended to re-establish 
use during the construction of proposed Unit 3.  An area about 1500 ft long by 130 ft wide 
(average width), covering about 195,000 ft2 (4.5 ac) of Bay bottom would be dredged to a 
bottom depth of −16 ft mean low water (UniStar 2008b).  This would require the mechanical 
dredging of about 50,000 yd3 of bottom substrates.  UniStar considers the removal of sediment 
from about 1065 ft of the total length, about 45,000 yd3, as maintenance dredging, with the 
removal of material from the remaining 435 ft, about 5000 yd3, as new dredging beyond the 
original dredging limits.  This extension is necessary to extend the proposed channel to tie into 
the same depth as the existing natural depth contour of −16 ft mean low water.  Prior to 
dredging, two existing crane piles and one mooring bollard may be removed from the channel 
area (UniStar 2008b) (Figure 4).  Additional maintenance dredging would remove silt that has 
accumulated in the shoreward portion of the barge dock area during the past 30 years, altering 
the normal flow pattern from an existing culvert outfall.  The area would be restored by installing 
a 12-ft by 90-ft concrete apron and a 90-ft-wide sheet-pile wall at the beach end of the area and 
building a 40-ft long by 40-ft wide by 2-ft deep riprap apron that would extend about 40 ft into 
the Bay, covering about 1600 ft2 (0.04 ac).  The sheet-pile wall would be constructed of steel 
sheet-piling supported by 30-in.-diameter soldier piles.  The restoration would allow the 
discharge from the culvert outfall to flow directly in the Bay.  The restoration is expected to take 
about two weeks. 

Once the barge dock area has been refurbished, it would be used by barges that may be as 
large as 200 ft long and 50 ft wide.  The numbers of barges that would be used has not been 
specified.  Typically, the barges used are about 35 ft wide.  Barge drafts range from 2 ft to 11 ft, 
depending on the load.  UniStar expects that the barge dock would be in use for about five 
years during the construction, but stated that although there are no specific plans for 
maintenance dredging, eventual replacement of major components could require dredging in 
the future.  UniStar has requested permission from the Corps to conduct maintenance dredging 
for 10 years (USACE 2008).  The dredged material removed from the barge slip would be used 
during the plant construction as sand bedding for underground pipe installation or deposited at 
an existing upland (non-wetland), environmentally controlled disposal area onsite that was used 
for previous dredge disposal.  The dredged material would be characterized prior to use or 
disposal.   

4.0 Protected Estuarine and Marine Species Descriptions 

This section describes the life history and habitat use for Federally listed estuarine and marine 
species that may occur on or near the Calvert Cliffs site (Table 1). 

4.1 Shortnose Sturgeon (Acipenser brevirostrum) 

The shortnose sturgeon is a long-lived fish species belonging to the Order Acipenseriformes, 
which includes sturgeons and paddlefishes.  The species, which is Federally endangered, 
occurs along the western Atlantic coast from the Saint John River, New Brunswick, to the St.  
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Figure 4. Proposed Restoration of Barge Slip (with existing contours) for the Construction of 
Proposed Unit 3 (UniStar 2008b) 
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Johns River, Florida (Kynard 1997; Murdy et al. 1997), with Chesapeake Bay the center of its 
distribution (Kynard et al. 2009).  The range of the shortnose sturgeon coincides considerably 
with that of the Atlantic sturgeon (Acipenser oxyrinchus), although the latter ranges to the Gulf 
of Mexico (Murdy et al. 1997).  The NMFS recognized 19 shortnose sturgeon population 
segments along its range, roughly divided into northern and southern regions (NMFS 1998).  
The northern region includes populations from about the Chesapeake Bay and Delaware River 
northward, and the southern region includes populations from about the Cape Fear River, North 
Carolina southward.  The status of shortnose sturgeon in Chesapeake Bay is discussed in 
Section 4.1.2 of this BA. 

The principal reasons for the severe declines in the abundance that led to the eventual listing of 
shortnose sturgeon as endangered were pollution and overfishing (NMFS 1998).  Another 
important factor was the damming of many rivers used for spawning that restricted fish to lower-
quality habitats.  The U.S. Fish and Wildlife Service (FWS) listed the shortnose sturgeon as 
endangered in 1967 (NMFS 1998).  NMFS assumed responsibility for the species in 1974.  A 
recovery plan was prepared in 1998 (NMFS 1998).  The 19 population segments considered by 
NMFS were not based on morphological or genetic differences among the various segments but 
were linked to major rivers or estuaries along the coast and differences in life-history properties 
among populations (Walsh et al. 2001; Wirgin et al. 2005).  They do not represent distinct 
population segments (DPS) as defined under the ESA.  Wirgin et al. (2005) studied the 
mitochondrial DNA of fish from 11 of the 19 segments to examine the population structure along 
the entire species’ range.  Wirgin et al. (2005) found that their data supported the possible 
existence of many genetically distinct populations of shortnose sturgeon in tributaries along the 
western Atlantic coast.  However, these populations did not strictly segregate according to 
geographic region.  A more recent study based on data from more sturgeons, including 
additional fish from the Potomac River, generally supported the population segments identified 
by NMFS (Wirgin et al. 2009).  However, four populations, including the one found in the 
Chesapeake Bay, were not genetically distinct from the two closest neighboring populations.  
NMFS initiated a status review for the shortnose sturgeon in November 2007 to update the 
biological information on the status of the species and to consider if shortnose sturgeon should 
be identified and assessed as DPS rather than as a single unit (72 FR 67712). 

4.1.1 Shortnose Sturgeon Biology 

Shortnose sturgeon, which grow to a maximum length of 4.6 ft, are one of the smallest sturgeon 
species.  Shortnose sturgeon are freshwater amphidromous fish, living primarily in freshwater or 
in low-salinity estuaries and occasionally swimming into higher salinity coastal waters to feed 
(Bemis and Kynard 1997; Murdy et al. 1997; NMFS 1998).  Shortnose sturgeons spend most of 
their lives in their birth river systems, only rarely moving into marine waters (NMFS 1998).  
There is considerable latitudinal variation in the life-history characteristics of the species 
(Kynard 1997), which makes it difficult to identify specific features of sturgeons living in 
Chesapeake Bay.  The information presented below is based primarily on northern populations.  
Shortnose sturgeons mature relatively late, with females maturing at about 12 to 18 years of 
age and males maturing at about 10 to 11 years of age at the most northern spawning location 
(Dadswell et al. 1984).  Individuals mature much more quickly in southern locations.  Individual 
shortnose sturgeon may not spawn every year and may go as long as 11 years between 
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spawning in northern areas (Dadswell et al. 1984).  Adults spawn from February to April, 
generally over the rocky bottoms in deeper channels of swiftly flowing rivers (Dadswell et al. 
1984; Murdy et al. 1997).  Spawning may be strongly related to temperature (Dadswell et al. 
1984), although river flow conditions must be appropriate before ovulation and spawning occur 
(Kynard 1997).  Females deposit eggs that attach to the bottom substrate and remain there for a 
few days (Kynard 1997).  The eggs hatch into secretive, poorly swimming yolk-sac larvae that 
develop into feeding larvae within several days.  The feeding larvae are able to move 
downstream but stop migrating before reaching the estuary.  Growth of young-of-the-year fish is 
fairly rapid with young often reaching lengths of about 6 in. or more during the first season 
(Dadswell et al. 1984).  Young-of-the-year sturgeons stay in freshwater (Kynard 1997).  Young 
sturgeons, aged 1 to 3 years, often join adults in freshwater concentration areas that may be 
favorable places to feed.  Adults and juveniles continue to associate in groups in estuaries and 
forage at the freshwater-saltwater interface (Kynard 1997).  In the Chesapeake Bay, this 
interface, or salt front, typically occurs about 12 mi from the Susquehanna River mouth but can 
move several miles up or down the estuary because of changes in water flow from the river or 
strong up- or down-estuary wind events (North and Houde 2001; North et al. 2004).  These 
groups at the salt front persist primarily during spring and summer, after which adults may swim 
to deeper waters in lower parts of estuaries to overwinter (Kynard 1997).  Juvenile shortnose 
sturgeon feed primarily on benthic insect larvae and crustaceans, whereas the primary foods for 
adults are mollusks (Murdy et al. 1997; NMFS 1998).  Northern adults typically stop feeding in 
November (Kynard 1997).   

One of the primary threats to shortnose sturgeon is the blocking of natal rivers by dams or other 
obstructions.  Shortnose sturgeon cannot be fished directly but are often caught as bycatch with 
other targeted fisheries, especially the American shad (Alosa sapidissima) gillnet fishery 
(Kynard 1997).  

4.1.2 Shortnose Sturgeon in Chesapeake Bay 

The occurrence and status of the shortnose sturgeon in Chesapeake Bay are enigmatic.  
Historically, the shortnose sturgeon was found in the Potomac and Susquehanna Rivers and 
probably in other major Chesapeake Bay tributaries, although historical records apparently were 
based on few verified records (Dadswell et al. 1984).  However, populations have been 
decimated by loss of critical spawning habitat primarily from damming of rivers and pollution 
(Murdy et al. 1997).  There were few published records of shortnose sturgeon occurrence in the 
Bay before 1996.  Baltimore Gas and Electric Company (BGE) researchers captured a 
shortnose sturgeon during trawl studies near the Calvert Cliffs site in 1979 (UniStar 2008b).  No 
shortnose sturgeon occurred in the impingement samples collected at CCNPP Units 1 and 2 
from 1975 to 1995 (Ringger 2000). 

A reward program conducted by the State of Maryland for Atlantic sturgeon that were captured 
during commercial fishing for other species yielded 40 shortnose sturgeon, most from the upper 
Bay (Welsh et al. 2002).  Many of these sturgeon were tagged and released.  Three sturgeon 
tagged in Chesapeake Bay were found in the Chesapeake and Delaware Canal or in the 
Delaware River.   
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Small pieces of fins collected from many of the captured sturgeon were used for genetic 
analyses.  Comparison of genetic data from sturgeons collected over several river systems 
showed that sturgeons from Chesapeake Bay and Delaware Bay were essentially 
indistinguishable (Wirgin et al. 2005; Wirgin et al. 2009).  Shortnose sturgeons from the 
Potomac River were shown to be a genetic subset of sturgeons from the larger Chesapeake 
Bay and Delaware River systems.  One possible explanation for this extreme similarity is 
shortnose sturgeon may no longer reproduce in Chesapeake Bay, and the individuals sampled 
there were seasonal migrants from the Delaware River (Wirgin et al. 2005; Wirgin et al. 2009).  
If shortnose sturgeon populations that existed in Chesapeake Bay before the 20th century were 
genetically distinct from those in the Delaware River, this distinction may have been affected by 
the major land barrier separating the two that was removed with the construction of the sea-
level Chesapeake and Delaware Canal in the late 1920s. 

Recent studies of the shortnose sturgeon in the Potomac River showed that a reproducing, 
resident population may eventually be re-established in the Bay.  A study from 2004 to 2007 
documented the movements of two female shortnose sturgeons in the Potomac River (Kynard 
et al. 2007).  A third female was tagged after the completion of the study (FWS 2009).  All three 
female sturgeons were egg-bearing.  One female, which had late-stage eggs when first caught 
in 2005, had not spawned when recaptured in the spring 2006 at about river kilometer (rkm) 185 
near Fletcher’s Landing (Kynard et al. 2009).  This female was captured again in the summer 
2007 and had early-stage eggs.  A second female bearing late-stage eggs was caught in early 
spring 2006 (Kynard et al. 2009).  The female that was tracked from 2005 to 2007 spent the 
summer-winter period in a 14.9 mi (24 km) part of the Potomac downriver of Craney Island and 
undertook a possible spawning migration upriver in the spring 2006.  The 2006 female used a 
larger summer-winter range (about 48.5 mi) that extended from the capture point at rkm 63 to 
near Craney Island (Kynard et al. 2009).  The 2005 female was tracked again in April 2009, 
swimming along 93-mi stretch of the river from Coles Point, Virginia (rkm 35) to Fletcher’s 
Landing (FWS 2009).  The trip began in early April and took 11 days, during which the female 
reached a top speed of 2.6 km/hr.  This female may live in the Potomac all year (FWS 2009).   

Despite the capture of egg-bearing females in the Potomac, there is no evidence yet that 
reproduction has been successful in the river.  No shortnose sturgeon early life stages have 
been caught in the Potomac River despite sampling efforts designed to capture them (Kynard et 
al. 2009; FWS 2009).  No Chesapeake Bay tributaries are known to support reproducing 
populations (FWS 2009).  The occurrence of egg-bearing female shortnose sturgeons in the 
Potomac River is significant because it confirms the presence of suitable habitat for the species 
and suggests that a breeding population eventually may be established in the river.  Kynard et 
al. (2009) offered that the surgeons now inhabiting the river could represent a remnant 
population or could be colonizers from the Delaware River because of the genetic similarity 
between the two fish groups.  

4.2 Sea Turtles 

Four species of sea turtles may occur in Chesapeake Bay during part of a year (Musick 1988).  
The two most common species are the loggerhead turtle (Caretta caretta) and Kemp’s ridley 
turtle (Lepidochelys kempii) (Mansfield 2006).  The green turtle (Chelonia mydas) and the 
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leatherback turtle (Dermochelys coriacea) also occur in the Bay (VIMS 2000).  Both occur 
primarily in the lower Bay.  Most occurrences in the Bay are larger juveniles that use estuaries 
as feeding habitat (Mansfield 2006).  Turtles visit Chesapeake Bay primarily in the spring and 
summer (VIMS 2000).  Abundances of sea turtles are commonly estimated by counting the 
number of nesting females or directly counting the number of nests in which eggs have been 
deposited (Broderick et al. 2006).  Abundances of males are often unknown.  Recent estimates 
of turtle occurrence in lower Chesapeake Bay have been made by using aerial surveys 
(Mansfield 2006).  Abundances of turtles within the Bay have decreased substantially since the 
1980s.  Spring and summer turtle abundances have declined by about 63 percent and 
75 percent, respectively (Mansfield 2006).  Mansfield (2006) suggested that these decreases in 
the Bay could be occurring because of reductions in the forage base, such as blue crabs. 

Mansfield (2006) also studied turtles captured in pound nets located in Virginia waters at the 
mouth of the Potomac River, which provides a general indication of the relative commonness of 
the four species in the central Chesapeake Bay, closer to the Calvert Cliffs area.  Loggerhead 
turtles, representing about 88 percent of the 436 turtles collected during the 22-year period from 
1980 to 2002, were the most common.  Kemp’s ridley turtles accounted for about 12 percent of 
the turtles caught.  Only one green turtle was caught, and no leatherback turtles were caught.  
Most of the turtles were caught between May and October.  An unidentified species of sea turtle 
was impinged on the trash racks at the existing CCNPP facility in June 2001 (NRC 2001).   

Sea turtles generally show natal homing behavior in which females return to the areas of their 
birth to lay eggs (Bowen and Karl 2007), although the precision of the homing varies according 
to species life style.  Genetic studies indicated species that travel great distances to forage, 
such as leatherback turtles, are less precise in returning to natal beaches than those that do not 
travel long distances, such as loggerhead turtles (Bowen and Karl 2007). 

All four sea turtle species face similar threats, with the primary threat being the unintentional 
capture by many types of fishing gear, including pound nets in Chesapeake Bay (NOAA 2008a, 
2008b).  Additional threats include harvesting of eggs, juveniles, and adults and disturbance of 
nesting sites.  Predators, other than humans, may also significantly affect sea turtles.  The 
primary predators on turtle adults include several large shark species, particularly tiger sharks 
(Galeocerdo cuvier) (Heithaus et al. 2008). 

4.2.1 Loggerhead Turtle (Caretta caretta) 

The loggerhead turtle is a Federally and State threatened species (MDNR 2007; NOAA 2008a) 
that is found in temperate and tropical seas around the around the world (NOAA 2008a).  In the 
Atlantic Ocean, loggerheads range from Argentina to Newfoundland.  Loggerheads in the 
Northwest Atlantic nest primarily on beaches from Alabama to southern Virginia (Conant et al. 
2009).  Eggs are laid between April and early September with hatching occurring about 2 
months after laying (NOAA 2008a).  Hatchlings emerge from the nest, crawl to the surf, and 
swim away from shore for several days.  Those from Northwest Atlantic rookeries eventually are 
caught by the Gulf Stream (McClellan and Read 2007).  Juveniles eventually get transported to 
oceanic zones where they remain for 7 to 12 years (NOAA 2008a).  These oceanic juveniles 
migrate to nearshore waters with estuaries, such as Chesapeake Bay, providing important 
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habitat (NMFS and FWS 2007a).  However, this migration to nearshore waters is often reversed 
with individuals moving back and forth between coastal and oceanic waters for several years 
(McClellan and Read 2007).  Juveniles show a certain degree of homing, returning from the 
oceanic regions to areas often relatively close to their birth rookeries (Bowen et al. 2004).  
Loggerheads in the southeastern U.S. may reach a length of 36 in. and weigh as much as 
250 lb (NOAA 2008a).  

The Chesapeake Bay is used primarily by juveniles, but it is also frequented by adults in the 
summer.  Loggerheads enter the Bay in April and May and leave with the arrival of cool waters 
in early to mid fall.  Mitochondrial DNA analyses showed that about 64 percent of the 
loggerheads in the Bay were from rookeries in Florida, and the remainder were from rookeries 
in Georgia and South Carolina (Norrgard and Graves 1996).  The Georgia and South Carolina 
rookeries account for only about 10 percent of the active loggerhead nesting in the southeastern 
U.S., and their relatively high contribution to the Chesapeake Bay’s loggerhead population 
suggests that the Bay is an important foraging area for juveniles (Norrgard and Graves 1996).  
The pound net entrapment study recorded the carapace lengths of trapped loggerhead turtles 
as ranging from about 18 to 45 in. (Mansfield 2006), which provides some indication of the size 
of loggerheads found in the Bay. 

Loggerheads have large heads and strong jaws that enable them to feed on hard-shelled prey.  
In the lower Chesapeake Bay area and coastal Virginia, loggerhead diet has shifted from 
invertebrates to fish since the 1980s (Seney and Musick 2007).  Horseshoe crabs were a 
prominent prey in the 1980s, with blue crabs becoming predominant in the late 1980s and early 
1990s.  After the mid 1990s, Atlantic menhaden (Brevoortia tyrannus) and Atlantic croaker 
(Micropogonias undulatus) became important prey.  The changes probably resulted from 
declines in the invertebrate populations that forced the turtles to feed on discards or trapped 
fish.   

Concern over declining loggerhead populations had been ongoing for at least 30 years when 
the loggerhead was listed as Federally threatened (NMFS and FWS 1991a).  Turtle abundance 
data away from nests are scarce, and it is generally accepted that estimates of nesting females 
or counting nests are reasonable guides to overall population size (NMFS and FWS 2007a).  
The most recent trends show significant declines in nesting females in many parts of the world, 
particularly in the South Florida Nesting Subpopulation, which has declined 39.5 percent since 
1998 (NMFS and FWS 2007a).  Recent conservation activities include revision of the 1991 
recovery plan to address recovery of the Northwest Atlantic loggerhead population (NMFS and 
FWS 2008) and the completion of a status review to determine whether the western North 
Atlantic loggerhead population, or those in other areas, represent DPS (Conant et al. 2009).  
The revised recovery plan describes five recovery units that are defined by geography or 
political boundaries.  Loggerhead turtles that occupy Chesapeake Bay originate from either of 
two recovery units.  The Northern Recovery Unit includes breeding beaches from Georgia to 
Virginia, and the Peninsular Florida Recovery Unit encompasses beaches from the Georgia 
border to Pinellas County on Florida’s west coast.  The two Recovery Units have averaged a 
total of about 70,000 nests per year since 1989, which accounted for about 99 percent of the 
Northwest Atlantic population nests.  The number of nests in each Unit has decreased about 1.3 
percent to 1.6 percent per year since the 1980s.   
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Conant et al. (2009) determined that the global loggerhead turtle population can be 
differentiated into nine DPS.  Each DPS is discrete from all other segments and is significant to 
the species.  One DPS, the Northwest Atlantic DPS, includes all turtles that frequent 
Chesapeake Bay.  Conant et al (2009) concluded that the Northwest Atlantic DPS was at risk 
for extinction primarily because of juvenile and adult mortality as bycatch from recreational and 
commercial fishing.  Habitat destruction, such as that from pollution, channel dredging, or 
climate change, may also contribute to population declines. 

4.2.2 Kemp’s Ridley Turtle (Lepidochelys kempii) 

The Kemp’s ridley turtle is a Federally and State endangered species (MDNR 2007; NOAA 
2008b) that occurs along the Atlantic coast from Florida to New England and throughout the 
Gulf of Mexico (NOAA 2008b).  About 95 percent of Kemp’s ridley turtles nest in Tamaulipas 
State, Mexico, although some nesting has occurred in within the United States in the Carolinas 
and Florida.  Nesting occurs from May to July, with females laying two to three clutches.  Eggs 
hatch within about two months, and young turtles move to offshore waters.  Juveniles drift in 
association with the seaweed Sargassum sp. for about 2 years and return to near coastal areas 
as subadults.  Juveniles and adults typically remain fairly close to shore during migrations, 
usually in waters less than 60 ft deep (Renaud and Williams 2005).  Kemp’s ridley turtles are the 
smallest marine turtles, reaching a length of about 28 in. and a weight of 100 lbs (NOAA 2008b).  
Although Kemp’s ridley turtles are opportunistic feeders that typically consume prey that are 
locally abundant (Witzell and Schmid 2005), most probably feed on swimming crabs, 
supplemented with jellyfish, mollusks, other types of crabs, and fish.  Juvenile turtles in Florida 
fed on tunicates (Molgula occidentalis) that were abundant on hard bottoms (Witzell and Schmid 
2005).  Blue crabs and spider crabs (Libinia spp.) are the most important prey in Chesapeake 
Bay (Seney 2003).  Abundance estimates are based on the number of nesting females.  Kemp’s 
ridley turtles experienced severe population declines from the 1940s to the 1980s, and a 
recovery plan for the species was developed in 1992 (NMFS and FWS 1992a).  Populations 
started to increase in the 1990s (NMFS and FWS 2007b).  Numbers of nesting females have 
continued to increase in the 2000s.  In 2006, about 100 nests were found in the U.S.  The 
primary historical threat to Kemp’s ridley turtles was egg collection, but it has not been a 
significant issue since nesting beaches were protected in 1966 (NOAA 2008b).   

Kemp’s ridley turtles enter the Chesapeake Bay in spring and remain until the water cools in the 
fall (Musick 1988).  After leaving the Bay, the turtles move offshore to the south, most likely 
overwintering between North Carolina and central Florida (Morreale and Standora 2005).  While 
in the Bay, these turtles typically frequent shallower waters than loggerheads.  Sizes of Kemp’s 
ridley turtles in the Chesapeake Bay range from about 6 to 25 in., in curved carapace length 
(Keinath et al. 1994), the largest size is about that of an adult.  Keinath et al. (1994) estimated 
that about 200 to 1100 Kemp’s ridley turtles inhabit the lower Bay during the summer.  There is 
a historical record of Kemp’s ridley turtle near the Calvert Cliffs site (Hardy 1962).  The record is 
based on the identification of a beak from a dead turtle.  Many young Kemp’s ridley turtles 
inhabit the Chesapeake Bay during the summer, but most of these live in the lower Bay 
(UniStar 2008a). 
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4.2.3 Leatherback Turtle (Dermochelys coriacea) 

The leatherback turtle is a Federally and State endangered species (MDNR 2007; NOAA 
2008c) that is found worldwide in many ocean habitats.  In the western Atlantic, it ranges from 
the Gulf of Maine to the Caribbean and is found in the Gulf of Mexico (NOAA 2008c).  The 
leatherback turtles in the Atlantic are tentatively considered to belong to seven stocks, largely 
based on primary nesting sites (TEWG 2007).  The primary nesting areas are in South America 
and West Africa, with minor sites in the Caribbean Sea and Florida.  Most of the nesting in 
Florida occurs along the Atlantic coast from Brevard County to Palm Beach County (TEWG 
2007).  Females may nest several times during the season.  Eggs hatch about 2 months after 
being laid.  Young turtles, about 2 in., in carapace length, quickly move offshore to pelagic 
habitats.  Little is known about the distribution of juveniles, although they seem to occur in 
warmer waters (NOAA 2008c).  After dispersing offshore, turtles are not usually seen again until 
they reach a large juvenile size of at least 59 in. carapace length and move into adult foraging 
areas (TEWG 2007).  Adults return to nesting areas to reproduce.  Leatherback turtles are the 
largest living reptiles with adults reaching lengths of about 6 ft and weighing as much as 1984 
lb.  Soft-bodied animals, such as jellyfish and salps, are the primary prey consumed by 
leatherback turtles (NOAA 2008c).  Leatherbacks undertake long distance foraging treks across 
the Atlantic Ocean (Ferraroli et al. 2004; Hays et al. 2006).  Leatherbacks often associate with 
large aggregations of jellyfish (Houghton et al. 2006).  Population trends are not clear.  The 
Atlantic has a larger population than the Pacific (NOAA 2008c).  There is some indication that 
nesting in the Caribbean and Florida has been increasing.  Nesting in Florida increased about 
tenfold from the late 1980s to the early 2000s, with about 800 to 900 nests found recently 
(NMFS and FWS 2007c; TEWG 2007).  A recovery plan for the Atlantic and Caribbean 
populations of the leatherback turtle was developed in 1992 (NMFS and FWS 1992b). 

4.2.4 Green Turtle (Chelonia mydas) 

The green turtle population occurring in the Chesapeake Bay is Federally and State threatened 
(MDNR 2007; NOAA 2008d).  The Florida breeding population is Federally endangered.  On the 
U.S. Atlantic coast, the green turtle ranges from southern Florida to Massachusetts.  In the 
United States, the major nesting area is in Florida, where nesting typically occurs from June to 
September with most occurring in June and July (NOAA 2008d).  Females nest about every 2 
weeks and typically lay five clutches during the season (NOAA 2008d).  The eggs hatch after 
about 2 months, and the young move to offshore areas where they spend several years.  Older 
juveniles migrate to inshore areas where they mature.  Adults may reach lengths of 3 ft, weigh 
300 to 350 lb, and are the largest of the hard-shelled sea turtles (NOAA 2008d).  Adult green 
turtles feed primarily on plants, such as seagrasses and algae, but may also consume soft-
bodied invertebrates, such as jellyfish, sponges, and sea pens (NMFS and FWS 2007d).  As 
with loggerhead turtles, green turtle abundance is estimated by the number of nesting females 
or nests with deposited eggs.  Estimates have shown that green turtle populations worldwide 
have been declining for at least 100 years (NOAA 2008d), although six of eight nesting 
populations in the Atlantic Ocean, including the Florida population, have shown increases in the 
last few years (Broderick et al. 2006; NMFS and FWS 2007d).  The numbers of green turtles 
nesting on Ascension Island in the South Atlantic may be about 285 percent larger than they 
were about 30 years ago (Broderick et al. 2006).  Some green turtle populations may be 
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affected by a disease, fibropapillomatosis.  In Costa Rica, jaguars (Panthera onca) prey on 
turtles, but at a fairly low rate (Heithaus et al. 2008).  A recovery plan for the Atlantic green turtle 
population was prepared in 1991 (NMFS and FWS 1991b). 

5.0 Potential Environmental Effects of the  
Proposed Actions 

This section describes the potential impacts from construction and operation of the proposed 
Unit 3 to Federally protected species in Chesapeake Bay. 

5.1 General Construction Impacts 

Impacts to the Federally protected species in Chesapeake Bay from construction of proposed 
Unit 3 would be associated mainly with the construction of new water intake and discharge 
systems; construction of a new fish-return system; and the refurbishing of the existing barge 
dock area, including dredging in Chesapeake Bay.  These activities would result in temporary 
and permanent loss or conversion of aquatic habitat in the Chesapeake Bay. 

The major construction events associated with building proposed Unit 3 that would affect 
aquatic resources in Chesapeake Bay share certain construction activities, such as dredging, 
pile driving, and armoring.  All work would be conducted in accordance with Federal, State, and 
local permits.  The Federally protected species in Chesapeake Bay likely would not be 
adversely affected by the installation of new onsite transmission facilities for the proposed Unit 3 
because the facilities would be built on the uplands part of the Calvert Cliffs site. 

The total proposed project would permanently affect about 248,000 ft2 (5.7 ac) of tidal open 
waters.  About 138,500 ft2 (3.2 ac) of the tidal open water impacts would be from maintenance 
dredging, and about 109,000 ft2 (2.5 ac) of impacts would be from new dredging.  About 
52,500 ft2 (1.2 ac) of the new dredging would be backfilled. 

5.1.1 Dredging and Pipeline Trenching 

Dredging of the Bay bottom would be done by using shore-based or barge-mounted clamshell 
dredges to reestablish the channel on the south side of the existing CCNPP Units 1 and 2 barge 
dock and to create the trench for the cooling water discharge and the fish-return outfall 
pipelines.  Dredging or pipeline trenching constitutes a major, localized impact to the benthos.  
Additional Bay bottom next to the pipeline trench would be disturbed by the placement of the 
dredged material for later use in the backfilling of the trench.  Effects of dredging for the 
installation of the Unit 3 intake pipes would be minimized by construction of a sheet-pile 
cofferdam and dewatering system. 

In addition to the physical removal of Bay bottom, dredging and pipeline trenching and 
backfilling increase the suspended sediment load in the water column.  However, the surficial 
sediments in the area that would be dredged are primarily sandy (Section 2.0 of this BA) and 
likely would settle out of the water column relatively quickly.  Some dredged material and water 
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can be lost from the clam dredge as it is raised and deposited into the barge.  The amount of 
material re-entering the water column as it is transferred from the barge to trucks would be 
small.  The potential re-suspension of contaminants would not be a concern for the proposed 
dredging or trenching because the contaminant loads in the sediments in the barge dock area 
recently were shown to be very low (EA Engineering 2007). 

5.1.2 Pile Driving 

Pile driving would be used in three project areas, all involving the installation of the sheet-pile 
walls.  The installation process involves using a vibratory hammer to install the sheet piling and 
a conventional pile-driving hammer to install the 30-in. soldier piles that are placed on 10-ft 
centers to support the sheet piling.  The principal impact from this process is the generation of 
noise at levels that may be harmful to fish and turtles.   

Pile driving noise may affect fish and turtles by causing temporary hearing loss, auditory tissue 
damage (generally sensory hair cells of the ear), and non-auditory tissue damage (UniStar 
2008b).  Two criteria, both measured at a standard distance of 10 m (32.8 ft) from the pile-
driving activity, are used to estimate the sound and vibration levels from pile driving that would 
injure fish.  The peak sound-pressure level (peak pressure or peak), measured as decibels (dB) 
relative to reference level of one micro Pascal (dB re 1 μPapeak), is the maximum excursion of 
pressure associated with the sound (Popper et al. 2006).  Peak pressure determines the 
likelihood that the swim bladder and ear would be exposed to extreme mechanical stress 
(Popper et al. 2006).  The sound exposure level (SEL), measured as dB re 1 μPa2•s, is the 
constant sound level of 1-second duration that would contain the same acoustic energy as the 
original sound.  

The interim criteria (Popper et al. 2006) specified a peak level of 206 dB and a cumulative SEL 
level of 187 dB for fish weighing 2 gm and heavier, or a cumulative SEL of 183 dB for fish lighter 
than 2 gm.  The noise levels for the pile driving conducted during the proposed Unit 3 
construction were estimated by applying compilations of measurements of noise and vibration 
impacts associated with various methods of pile driving, types of materials, and water depth.  
The estimated peak and cumulative SEL values for driving 24- to 36-in. steel piles with a 
conventional pile-driving hammer in about 5-m (16.4-ft) water depth are about 203 to 208 dB 
and 177 to 180 dB, respectively.  These values suggest that driving 30-in. steel piles with 
conventional hammers at the Calvert Cliffs site may produce sound impacts that approach or 
exceed the peak pressure guidance criterion of 206 dB, but would not likely exceed the 
minimum SEL criterion of 183 dB for fish lighter than 2 gm.  Sheet-pile driving produces peak 
pressures ranging from 175 dB to 180 dB and cumulative SEL values ranging from 160 dB to 
165 dB, which are below the respective interim criteria values (UniStar 2008b). 

Sounds from pile driving also could affect sea turtles, but the effects are difficult to estimate.  
There has been little work done to determine the hearing sensitivity of sea turtles at various 
sound frequencies (Viada et al. 2008), and most of the inference about the potential for sound-
related injury is based on studies of turtle anatomy.  There is some evidence that sea turtles 
initially might avoid sounds ranging from about 170 dB to 179 dB, but eventually may become 
habituated to the noise (Bartol and Musick 2002). 
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5.1.3 Armoring 

The benthic substrate near key underwater structures in the project area would be armored by 
importing rocks.  The largest area, about 4652 ft2 (0.11 ac), that would receive rock armor is 
next to the new sheet-pile wall that would be installed to create the intake area for Unit 3.  
Armoring next to the baffle wall would be added to the Bay bottom as a series of four overlying 
layers, ranging from washed gravel on the bottom to large quarry rock (average about 2 tons 
each rock) on the top (UniStar 2009d).  The overall thickness of the armoring would vary 
according to the water depth.  Armor would also be placed at the end of the fish-return system, 
the cooling water discharge diffuser, and the nearshore area of the barge dock.  The major 
effect would be the conversion of the benthic habitat from a soft-bottom infaunal community to a 
hard-bottom epifaunal community, which eventually should colonize the rocks (Abbe 1987).  
The loss of soft-bottom habitat may reduce the potential forage area for benthic-feeding fish 
species and blue crabs.  However, the area is not one of high benthic productivity, and the area 
that would be lost is relatively small.   

5.1.4 Vessel Movements 

Vessel use during the dredging or the installation of the in-water structures for proposed Unit 3 
would affect the aquatic resources of the area, particularly the benthos.  The main effects from 
using vessels would include turbulence from propellers (prop wash), anchor cable scraping 
across the Bay bottom, and accidental spill of materials overboard.  Vessels would be used 
during the installation of the cooling water discharge pipeline, during the offloading of materials 
from barges, and probably during the installation of the sheet-pile wall at the new intake area.  
The primary occurrence of vessels would be during the operation of the barge dock, which is 
expected to last about five years.  The proposed barge docking procedures would minimize the 
potential impacts from prop wash (UniStar 2008b).  Moving vessels could strike sea turtles.  
Vessel operations during construction are expected to cause short-term, localized impacts to 
the aquatic resources at the Calvert Cliffs site.  These impacts are not expected to affect the 
protected species in the area of the site or the region along this coast of the Chesapeake Bay. 

5.2 General Operational Impacts 

For protected species in Chesapeake Bay, the primary concerns related to water intake and 
consumption are the impacts related to the relative amount of water drawn from the cooling 
water source, in this case the Chesapeake Bay, and the potential for organisms to be (1) 
entrapped within the wedge-shaped pool or common forebay; (2) impinged on the trash racks at 
the intake pipe openings, CWS intake, and UHS intake; (3) impinged on the travelling screens 
at the CWS and UHS intakes; and (4) entrainment into the cooling systems via CWS and/or 
UHS intakes.  The intake system design for Unit 3 includes a fish-return system located at the 
CWS intake’s travelling screens in the common forebay but not at the UHS intake or at the 
intake pipe openings in the wedge-shaped pool.   

UniStar stated that a closed-cycle, recirculating, wet cooling system with a cooling tower would 
be used for Unit 3 (UniStar 2009a).  The intake system for Unit 3 would incorporate protection 
measures that may reduce entrainment and impingement.  The estimated maximum intake 
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volume of 47,383 gpm for Unit 3 would not exceed the EPA 1-percent water column criterion 
(UniStar 2009a).  Unit 3 would have a fish-return system similar to that used at existing CCNPP 
Units 1 and 2.  Moreover, the through-screen flow velocity would be less than 0.5 ft/sec 
(0.15 m/sec) under the worst case scenario of minimum Chesapeake Bay level with highest 
makeup demand flow (UniStar 2009a). 

5.2.1 Entrainment 

The entrainment of organisms within the cooling water system at CCNPP Units 1 and 2 was 
studied from 1974 through 1980 (UniStar 2008a) and from March 2006 to September 2007 
(UniStar 2008c).  The latter study included day and night sampling.  Additional ichthyoplankton 
samples were collected just outside the existing baffle wall separating the intake area from the 
open waters of the Bay from April to December 2006, which allowed comparison of entrained 
organisms with natural populations in the Bay.   

No shortnose sturgeon life stages were entrained during either study nor were any caught in the 
samples collected outside the baffle wall in the 2006–2007 study.  Because sturgeon eggs and 
larvae do not move from rivers into estuaries, no shortnose sturgeon life stages near the Calvert 
Cliffs site are small enough to be entrained by the proposed new unit.  Likewise, no turtle life 
stage is small enough to be subject to entrainment at the proposed new unit. 

5.2.2 Impingement and Entrapment 

Impingement sampling was conducted at CCNPP Units 1 and 2 from 1975 through 1995 
(Ringger 2000).  Ringger (2000) did not report any shortnose sturgeon or sea turtle 
impingement.  An unidentified species of sea turtle was impinged at the trash racks at the 
existing CCNPP facility in June 2001 (NRC 2001).  However, blue crabs (Callinectes sapidus), 
prey for some sea turtles, were impinged, with the greatest occurrence generally in spring, 
summer, or fall.  Blue crab impingement generally was lower after the mid 1980s than before.  
The apparent difference in impingement rates before and after the mid 1980s may be related to 
several operational and structural modifications to the intake and fish-return systems that were 
made from about 1984 to 1986, partly in response to severe impingement events that occurred 
in 1983 (Ringger 2000). 

The numbers of organisms impinged were normalized to intake cooling water withdrawal flow at 
CCNPP Units 1 and 2 and scaled to Unit 3 flow.  The combined flow of CCNPP Units 1 and 2 is 
about 5332 cfs, whereas the projected intake flow for proposed Unit 3 is about 96.8 cfs.  
Because the projected intake flow volume for Unit 3 is about 1.82 percent of that at CCNPP 
Units 1 and 2 and assuming that the relationship between flows is linear, the projected 
impingement and mortality rates at Unit 3 are correspondingly small.  The average annual blue 
crab impingement rate predicted for Unit 3 is 11,403 crabs.  However, because of the high 
survival rate (99.5 percent) following impingement (Ringger 2000), the estimated average 
annual impingement mortality rate at Unit 3 is 62 crabs.  The impingement mortality estimates 
for blue crabs probably are somewhat conservative because the entire 21-year data set was 
used for the calculations regardless of apparently reduced impingement after modifications 
made in the mid-1980s.  Also, the Unit 3 intake approach velocities within the forebay would be 



 

23 

less than 0.5 ft/sec (0.15 m/sec), which would allow more crabs to avoid impingement.  Unit 3 
would incorporate a fish-return system in the common CWS/UHS forebay that may help 
increase survival following impingement by returning crabs beneath the surface of the Bay.   

Water enters the wedge-shaped pool from the intake embayment for Units 1 and 2 by passing 
under a sheet-pile wall.  Some protected species, particularly turtles, could enter the wedge-
shaped pool and become trapped there.  Water from the wedge-shaped pool passes through 
fixed trash racks into the two intake pipes that carry water to a common forebay that would 
supply water to the CWS and UHS (Section 3.1 of this BA).  Protected species could become 
impinged on the trash racks and would require rescue because there is no method for removing 
organisms from the racks.  Because traveling screens and the fish-return system would be 
located off the common forebay, organisms able to pass through the trash racks covering the 
intake pipe openings would enter the common forebay and could become trapped there.  There 
would be no mechanism to remove entrapped organisms from the common forebay other than 
the fish-return system associated with the CWS pumps (UniStar 2009c).  Some blue crabs 
could become entrapped, but the number is not possible to estimate confidently.  It is unlikely 
that any of the protected species that could occur near Calvert Cliffs would be small enough to 
fit through the trash racks.  Therefore, entrapment in the common forebay is not expected to be 
a dominant concern for shortnose sturgeon and sea turtles.   

5.2.3 Aquatic Thermal Impacts 

The effluent discharge from Unit 3 would be directly into the Chesapeake Bay.  CORMIX 
modeling showed that the expected discharge plume from proposed Unit 3 would be small and 
would not interact with the plume from Units 1 and 2.  Abbe (1987) evaluated the potential 
effects of the thermal discharge from CCNPP Units 1 and 2 and concluded that the thermal 
discharge from CCNPP Units 1 and 2 had no important adverse impacts on fish or key 
invertebrate species, such as blue crabs.  The Maryland Power Plant Research Program 
(PPRP) concluded that the effects of thermal discharges from the power plants into 
Chesapeake Bay habitats were localized and not considered significant (MDNR PPRP 2008).  
The waste heat from the Unit 3 discharge would dissipate quickly because of the small size of 
the thermal plume and would not affect protected species. 

Cold shock occurs when aquatic organisms that have been acclimated to warm water, such as 
fish in a power plant’s discharge canal, are exposed to a sudden temperature decrease.  This 
sometimes occurs when power plants shut down suddenly in winter.  Abbe (1987) concluded 
that the potential for cold shock associated with the discharge plume from CCNPP Units 1 and 2 
probably was not significant because the relatively small area of warmer water did not attract 
many fish during the winter.  Cold shock is also unlikely to affect shortnose sturgeons at the Unit 
3 site because the discharge volume is small in comparison to the volume of the Bay (UniStar 
2009a).  Sea turtles would not be exposed to cold shock because they do not live in the Bay 
during the winter. 
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5.2.4 Chemical Impacts 

The UniStar application indicates that chemicals, such as anti-scaling compounds, corrosion 
inhibitors, and biocides, would be added to the CWS and the essential service water system 
(ESWS) (UniStar 2009a).  Biofouling in the CWS would be controlled by the limited application 
of chlorine or bromine (UniStar 2009a).  The CWS would provide about 90 percent of the 
effluent discharged to the Chesapeake Bay, with the desalinization plant contributing another 9 
percent (UniStar 2008a).  UniStar provided estimated concentrations of various constituents in 
the waste stream based on design data.  To illustrate the expected low concentrations of these 
constituents, UniStar compared expected concentrations of five metal contaminants (arsenic, 
chromium, copper, nickel, and zinc) to aquatic life chronic salt water limits specified by the State 
of Maryland (COMAR 2008).  Predicted concentrations within the discharge from proposed Unit 
3 would be substantially less than the State aquatic life limits (UniStar 2008a).  UniStar would 
calculate more precise estimates of constituent concentrations in the effluent as part of the 
NPDES permitting process for Unit 3.  The NRC determined that the effluent discharge from 
CCNPP Units 1 and 2 would not significantly change the salinity gradients near the Calvert Cliffs 
site (NRC 2000).  The addition of the relatively small discharge volume from Unit 3 would not be 
expected to alter this determination. 

UniStar expects that the NPDES permit for Unit 3 would require bioassay testing, as does the 
permit for CCNPP Units 1 and 2, to assess the potential toxicity of the discharge and provide for 
corrective action if necessary.  To date, the bioassay testing performed for CCNPP Units 1 and 
2 has not indicated any toxicity to test organisms (UniStar 2009a).  Therefore, the plume from 
proposed Unit 3 is not likely to be toxic to sturgeons or sea turtles. 

5.2.5 Physical Impacts from Discharge 

The NRC determined that the effluent discharge from CCNPP Units 1 and 2 would not 
significantly change the current patterns near the Calvert Cliffs site (NRC 2000).  The addition of 
the relatively small discharge volume from Unit 3 would not be expected to alter this 
determination.  The primary physical and ecological impacts from the CCNPP Units 1 and 2 
cooling water discharge are from sediment scour near the high-velocity discharge ports.  The 
bottom scour associated with the discharge from CCNPP Units 1 and 2 was about 42 ac 
(UniStar 2008a).  The sand substrate present prior to the operation of CCNPP Units 1 and 2 
was scoured by the discharge, leaving a hard clay substrate.  The benthic community changed 
from one characterized by burrowing soft-bottom organisms to one dominated by fouling 
organisms (Abbe 1987; UniStar 2008a).  

The physical impacts associated with Unit 3 cooling water discharge would be limited to 
sediment scour of a small area.  The area of Bay bottom that may be scoured would be 
minimized by the placement of riprap for about 10 ft on either side of the diffuser (UniStar 
2008b).  The potential scour area was estimated to be 13,256 ft2 (0.3 ac) (UniStar 2008a).  If the 
sediment becomes scoured near the discharge for Unit 3, a change in benthic habitat that would 
be similar to, but much less extensive than, that observed at the discharge for Units 1 and 2 
would occur.  This scouring of the bottom would not adversely affect the protected species in 
the area. 
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5.3 Effects of the Proposed Actions on Federally Protected Species 

This section describes the potential impacts to Federally proposed, threatened, or endangered 
aquatic species resulting from the construction and operation of the new unit at the Calvert Cliffs 
site.   

5.3.1 Shortnose Sturgeon 

The primary activities associated with the construction of a new unit at the Calvert Cliffs site that 
could affect the shortnose sturgeon are the installation of the intake and discharge systems.  
Construction of the intake would include installation of a sheet-pile baffle wall that would 
generate short-term noise levels sufficient to affect many fish, although the sensitivity of 
shortnose sturgeon to noise is not known.  Baffle wall installation would occur over a relatively 
short time period, and sturgeons would be expected to avoid the area. 

Dredging to refurbish the barge dock area or to install the discharge pipeline and fish-return 
system could affect sturgeons by increasing the sediment loads in the water column.  UniStar 
would use methods, such as turbidity curtains, to minimize this sedimentation.  Because the 
area near the construction activities is not highly productive, disruption of the benthic habitats 
would not indirectly affect shortnose sturgeons by altering a food resource.  

The operational factor that poses the most risk to shortnose sturgeon is the potential for 
impingement on the trash racks that guard the intake pipelines.  Despite the occurrence of many 
fish species in the impingement samples collected at CCNPP Units 1 and 2 from 1975 to 1995, 
no shortnose sturgeon were found (Ringger 2000).  The benthic prey of juvenile and adult 
shortnose sturgeons likely would not be impinged.  The small numbers of shortnose sturgeon in 
the Chesapeake Bay and their occurrence primarily in the upper Bay, coupled with the low 
intake velocity proposed for the new unit at Calvert Cliffs site, substantially lower the likelihood 
that impingement would occur.  It is not likely that benthic-dwelling sturgeons would become 
entrapped for extended time periods within the wedge-shaped intake area for Unit 3 because 
the low current velocities through the intake embayment would not prevent sturgeons from 
swimming out of the area.  Sturgeon eggs and larvae do not occur near the Calvert Cliffs site, 
and sturgeons that may occur there would be too large to pass through the trash racks and 
enter the common forebay.  Therefore, shortnose sturgeons would not be entrained into the 
CWS or entrapped within the common forebay.   

5.3.2 Sea Turtles 

The construction and operation of a new unit at the Calvert Cliffs site would be most likely to 
affect the loggerhead and Kemp’s Ridley turtles.  The green and leatherback turtles are 
relatively rare in the Bay, typically occurring in the lower Bay, and the likelihood that populations 
or individuals of either species would be significantly affected by the new unit is highly unlikely.   

The primary construction activities that would affect sea turtles entering the Bay are similar to 
those that would affect shortnose sturgeons.  Increased vessel activity could affect sea turtles in 
the area, but this could be minimized by careful vessel operations.  The potential effects of pile 
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driving noise during the installation of the baffle wall on turtles are difficult to evaluate.  There 
are indications that turtles would initially avoid the noise, but eventually could become 
habituated to it.  The relatively short duration proposed for this activity would help reduce the 
potential that turtles would become habituated.  Increased sedimentation during dredging could 
affect turtles, but UniStar proposes to uses methods to reduce the spread of water column 
sediment.   

As with shortnose sturgeon, the principal causes of adverse impact to sea turtles are 
impingement on the intake pipe trash racks and entrapment in the wedge-shaped pool.  Smaller 
turtles could become trapped by the trash racks because their heads likely would fit between the 
trash rack bars.  Because of the relative rarity of sea turtles in the part of the Bay near the 
Calvert Cliffs site, and the proposed low velocities at the intake system, the likelihood of sea 
turtle impingement is low.  A search of the event logs maintained by the NRC revealed the 
occurrence of sea turtle impingement at the existing trash racks for operating Units 1 and 2 
(NRC 2001).  The impinged species was not identified.  Impingement could indirectly affect 
Kemp’s ridley turtles.  Historical records showed large numbers of blue crabs, one of the major 
food items of Kemp’s ridley turtles, as being impinged by CCNPP Units 1 and 2 (Section 5.2.2), 
but the new Unit 3 would not add significantly to that total because of the small volume of water 
required for the cooling system.  The potential effect on the turtles is lessened by the high rate 
at which the crabs survive impingement.  Sea turtles could become entrapped within the wedge-
shaped pool by swimming under the sheet-pile wall separating the embayment for CCNPP Units 
1 and 2 from the Unit 3 wedge-shaped pool where turtles could surface and be unable to find 
the path back under the wall to the embayment for Units 1 and 2 and then also back to the Bay.  
No information could be found about such occurrences of turtle entrapment by the similarly 
designed baffle wall for CCNPP Units 1 and 2.  Turtles would likely be too large to pass through 
the trash racks at the intake pipe openings and enter the common forebay.  Therefore, 
impingement on the trash racks at the CWS and UHS intake structures would not be likely.   

6.0 Cumulative Effects on Federally Protected Species 

The NRC and the Corps review team considered potential cumulative effects on Federally 
protected species in conjunction with building and operating a new nuclear unit at the Calvert 
Cliffs site.  For this analysis, past and present actions create the existing baseline conditions, 
and cumulative effects include the effects of future State, tribal, local, and private actions that 
are reasonably certain to occur in the action area considered in this biological assessment.  
Future Federal actions that are not related to the proposed action are not considered because 
they require separate consultation pursuant to Section 7 of the ESA (FWS and NMFS 1998).  
The future is defined as the start of construction of the proposed Unit 3 until the conclusion of 
decommissioning.  The action area for this evaluation is the Calvert Cliffs site and the 
mesohaline (salinity ranges from about 5 to 19 parts per thousand) western portion of the 
Chesapeake Bay.  The extent of the mesohaline zone in the Chesapeake Bay varies 
seasonally, but, at its maximum, includes the western Bay shore from near the mouth of the 
Rappahannock River to Baltimore (MDNR PPRP 2008; CBP 2009).   
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Two future non-Federal projects were identified within the action area.  Reinforcing an existing 
pier at the Cove Point Liquefied Natural Gas (LNG) terminal, about 3.5 mi southeast of the 
Calvert Cliffs site, would involve the installing 108-in.-diameter tubular steel monopile mooring 
dolphins, reinforcing existing and installing new breasting dolphins, installing walkways, and 
dredging about 30 ac of Bay bottom around the pier to a depth of about −45.0 ft mean low water 
(USCG and USACE 2009).  Suitable dredged material would be placed in a stone-reinforced 
area along 2513 ft of shoreline and extending an average of 225 ft channelward to create a tidal 
marsh.  The construction and operation of the proposed Unit 3 at the Calvert Cliffs site would 
not interact with reinforcing the pier at the Cove Point terminal because the effects of both 
projects would be relatively localized.  Both are in areas of the Bay that could be avoided by 
protected species.  Operation of the terminal would not be likely to adversely affect protected 
species (USCG and USACE 2009). 

Building and operating a new nuclear reactor on the Calvert Cliffs site could interact with a part 
of the proposed Mid-Atlantic Power Pathway (MAPP) project, which proposes to build a 500-kV 
transmission line from Possum Point, Virginia, to Salem, New Jersey (MAPP 2009a).  The 
second part of the MAPP project would involve building an underwater crossing through the 
Chesapeake Bay extending from Calvert Cliffs to the Maryland eastern shore.  The route could 
include broadband fiber optic cables (PHI 2009).  Details of this part of the project are not yet 
available, but the installation of underwater cables could involve horizontal directional drilling 
from the shore into the Bay and some type of trenching to install the cable within the Bay.  The 
schedule suggests that the crossing under the Bay is expected to be completed in 2014 (MAPP 
2009b).  Both projects could affect benthic habitats in the same nearshore area off the Calvert 
Cliffs site but would not significantly affect protected species occurring in the area. 

CCNPP Units 1 and 2 will continue to operate during the construction and operation of proposed 
Unit 3.  The two units have requested power uprates that will increase the generating capacity 
of each unit by about 1.38 percent (NRC 2009).  The uprate was approved in December 2009 
for Unit 2 and a decision is expected by the end of summer 2010 for Unit 1 (NRC 2009).  The 
uprates would likely result in a small increase in water withdrawn from the Bay and a small 
increase in the temperature of water discharged to the Bay.  Neither increase would be 
expected to significantly add to the present effects of Units 1 and 2 on the Bay, nor the 
combined effects of Units 1, 2, and 3.  

The Calvert Cliffs site operations, other anthropogenic stressors, and climatic events could 
combine to adversely affect the aquatic populations of the Chesapeake Bay.  Commercial and 
recreational fishing pressure has significantly affected aquatic resources in the Bay causing 
population declines for several species (Greiner and Vogt 2009).  Shortnose sturgeon 
populations declined because of direct fishing and because the species was often bycatch for 
other fisheries.  Sea turtles in Chesapeake Bay have been affected by entrapment within pound 
nets.  The operation of proposed Unit 3 at the Calvert Cliffs site could also contribute to 
population declines by impinging or entrapping protected species, but such events are 
anticipated to occur rarely, if at all.  Sturgeons have not been impinged at CCNPP Units 1 and 
2, and there is only one documented record of turtle (unidentified) impingement.   

A significant issue facing the Chesapeake Bay is global climate change.  The buildup of 
greenhouse gas emissions that occurred in the 20th century has assured that some climate 
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change will occur within the 21st century, even without increasing the current rates of emissions 
(Teng et al. 2006).  The projected climate changes are predicted to affect the Chesapeake Bay 
primarily through increasing sea level, air and water temperatures, and changes in precipitation 
(Jasinski and Claggett 2009).  Increased water acidity, which is a looming issue in some ocean 
habitats (Doney et al. 2009), is considered a less important factor for the Chesapeake Bay at 
present (Jasinski and Claggett 2009).  Wu et al. (2009) projected that the sea level at Solomons 
Island, about 7.5 mi south of CCNPP, is expected to rise by about 22 to 24 in. by the end of the 
21st century.  However, the estimate did not consider that the melting of the West Antarctic Ice 
Sheet could cause regional differences in sea level rise, which implies that the projection may 
have underestimated the rise in sea level in the Chesapeake Bay area by as much as one-third 
(Mitrovica et al. 2009).  Najjar et al. (2009) projected that air temperatures in the Chesapeake 
Bay region could rise by about 5°F to 12°F by the year 2100.  Because surface-water 
temperature is roughly related to air temperature, a similar increase in water temperature could 
be expected (Wood et al. 2002).  Changes in rainfall are difficult to predict and model results 
often disagree.  Most models predict, with considerable variability, that precipitation in winter 
and spring in the latter part of the 21st century could change an average of 3 percent over 
current levels (Najjar et al. 2009).  One of the effects of increased precipitation is a reduction in 
salinity, particularly in the winter and spring (Jasinski and Claggett 2009). 

The interaction of the operation of the proposed Unit 3 and the predicted rise in Bay water level 
is difficult to assess, but it is not likely that the plant’s operations would add significantly to the 
potential impacts of sea-level rise (e.g., increased shoreline erosion).  Similarly, the small sizes 
of the discharge plumes from Units 1 and 2 and proposed Unit 3 compared to the volume of 
water in the Chesapeake Bay suggests that the thermal discharges from all three units would 
not add importantly to the thermal regime in the Bay.  Salinity in the Bay is predominantly 
related to flow from the Susquehanna River (Gibson and Najjar 2000), and the comparatively 
small discharges from all three units would not contribute to significant salinity changes in the 
Bay. 

The review team concludes that the construction and operation of Unit 3 on the Calvert Cliffs 
site would not significantly add to the cumulative effects of the identified future projects or to the 
existing or future anthropogenic stresses on the protected aquatic resources in the Chesapeake 
Bay. 

7.0 Conclusions 

This BA has evaluated the potential impacts of the construction and operation of the proposed 
Unit 3 at the Calvert Cliffs site on shortnose sturgeon and sea turtles near the site.  The known 
distributions and records of those species and the potential ecological impacts of the 
construction and operation to the species, their habitat, and their prey have been considered.   

Based on this review, the NRC and the Corps conclude that the overall effects of the 
construction and operation of the proposed new unit at the Calvert Cliffs site would not likely 
adversely affect or jeopardize the continued existence of the shortnose sturgeon or loggerhead, 
Kemp’s ridley, green, or leatherback turtles. 
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Abstract 1 

This environmental impact statement (EIS) has been prepared to satisfy the requirements of the 2 
National Environmental Policy Act of 1969, as amended (NEPA).  The EIS has been prepared in 3 
response to an application submitted to the U.S. Nuclear Regulatory Commission (NRC) by 4 
UniStar Nuclear Development, LLC, on behalf of Calvert Cliffs 3 Nuclear Project, LLC, and 5 
UniStar Nuclear Operating Services, LLC, (collectively known as UniStar) for a combined 6 
construction permit and operating license (combined license or COL).  UniStar also submitted a 7 
joint Federal/State Application for the Alteration of Any Floodplain, Waterway, Tidal or Nontidal 8 
Wetland in Maryland to the U.S. Army Corps of Engineers (USACE or Corps) and the Maryland 9 
Department of the Environment (MDE).  The proposed actions related to the UniStar application 10 
are (1) NRC issuance of a COL for a new power reactor unit (Unit 3) at the Calvert Cliffs 11 
Nuclear Power Plant (CCNPP) in Calvert County, Maryland and (2) Corps permit action on a 12 
Department of the Army (DA) Individual Permit application to perform certain activities on the 13 
site.  The Corps is participating with the NRC in preparing this EIS as a cooperating agency and 14 
participates collaboratively on the review team.   15 

This EIS includes the analysis by the NRC and Corps staff that considers and weighs the 16 
environmental impacts of constructing and operating a new nuclear unit at the Calvert Cliffs site 17 
and at alternative sites and mitigation measures available for reducing or avoiding adverse 18 
impacts.  This EIS also addresses consultation for Federally listed species, cultural resources, 19 
and essential fish habitat (EFH) issues.   20 

This EIS includes the evaluation of the proposed project’s impacts to waters of the United States 21 
pursuant to Section 404 of the Clean Water Act and Section 10 of the Rivers and Harbors Act of 22 
1899.  The Corps will base its evaluation of the DA Individual Permit application on the 23 
requirements of Corps regulations, the Clean Water Act Section 404(b)(1) Guidelines, and the 24 
Corps public interest review (PIR) process.   25 

After considering the environmental aspects of the proposed NRC action, the NRC staff’s 26 
preliminary recommendation to the Commission is that the COL be issued as requested.  This 27 
recommendation is based on (1) the application, including the Environmental Report (ER), 28 
submitted by UniStar and responses to requests for additional information (RAI); (2) 29 
consultation with Federal, State, Tribal, and local agencies; (3) the staff’s independent review; 30 
(4) the staff’s consideration of comments related to the environmental review that were received 31 
during the public scoping process; and (5) the assessments summarized in this EIS, including 32 
the potential mitigation measures identified in the ER and this EIS.  The Corps permit decision 33 
will be made following issuance of the final EIS. 34 
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Executive Summary 1 

By letter dated July 13, 2007, the U.S. Nuclear Regulatory Commission (NRC) received a partial 2 
application from UniStar Nuclear Development, LLC, on behalf of Constellation Generation 3 
Group, LLC and UniStar Nuclear Operating Services, LLC (collectively known as UniStar), for a 4 
combined construction permit and operating license (combined license or COL) for Calvert Cliffs 5 
Nuclear Power Plant (CCNPP) Unit 3 to be located adjacent to the existing Units 1 and 2 in 6 
Calvert County, Maryland.  Part 1 of the application contained the applicant’s Environmental 7 
Report (ER) and site suitability information and was accepted on January 25, 2008.  Part 2, 8 
which contained the balance of information required for a COL application, was received on 9 
March 14, 2008 and was accepted on June 3, 2008.  On July 7, 2008, Constellation Generation 10 
Group, LLC withdrew as an applicant and Calvert Cliffs 3 Nuclear Project, LLC joined as an 11 
applicant.  The application was supplemented by letters between June 2008 and September 12 
2009.  Revision 6 of the application was submitted on September 30, 2009.  The NRC staff’s 13 
review is based on Revision 6 of the application, the applicant’s responses to staff’s requests for 14 
additional information (RAI), and supplemental letters from the applicant.  15 

On May 16, 2008, UniStar submitted a joint Federal/State Application for the Alteration of Any 16 
Floodplain, Waterway, Tidal or Nontidal Wetland in Maryland to the U.S. Army Corps of 17 
Engineers (USACE or Corps) and the Maryland Department of the Environment (MDE).  The 18 
Corps application number is NAB-2007-08123-M05 (Calvert Cliffs 3 Nuclear Project, 19 
LLC/UniStar Nuclear Operating Service, LLC), on behalf of co-applicants, Calvert Cliffs 3 20 
Nuclear Project, LLC and UniStar Nuclear Operating Services, LLC.  The MDE Tidal Application 21 
number is Calvert Cliffs 3 Nuclear Project, LLC/200862371/08-WL-1462.  The MDE Nontidal 22 
Application number is Calvert Cliffs 3 Nuclear Project, LLC/200862335/08-NT-0191. 23 

The proposed actions related to the Calvert Cliffs Unit 3 application are (1) NRC issuance of a 24 
COL for construction and operation of a new nuclear unit at the Calvert Cliffs site and (2) Corps 25 
permit action on a Department of the Army (DA) Individual Permit application pursuant to 26 
Section 404 of the Clean Water Act and Section 10 of the Rivers and Harbors Act of 1899.  The 27 
U.S. Environmental Protection Agency (EPA) has the authority to review and veto Corps 28 
decisions of Section 404 permits.  The Corps is participating with the NRC in preparing this 29 
environmental impact statement (EIS) as a cooperating agency and participates collaboratively 30 
on the review team.   31 

Section 102 of the National Environmental Policy Act of 1969, as amended (NEPA), directs that 32 
an EIS be prepared for major Federal actions that significantly affect the quality of the human 33 
environment.  The NRC has implemented Section 102 of NEPA in Title 10 of the Code of 34 
Federal Regulations (CFR) Part 51.  Further, in 10 CFR 51.20, the NRC has determined that the 35 
issuance of a COL under 10 CFR Part 52 is an action that requires an EIS.   36 
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The purpose of UniStar’s requested NRC action is to obtain a COL to construct and operate a 1 
baseload nuclear power plant.  This license is necessary but not sufficient by itself for 2 
construction and operation of the unit.  A COL applicant must obtain and maintain the necessary 3 
permits from other Federal, State, and local agencies and permitting authorities.  Therefore, the 4 
purpose of the NRC’s environmental review of the UniStar application is to determine the 5 
impacts on the human environment if one new nuclear power plant of the proposed U.S. EPR 6 
design is constructed and operated at the Calvert Cliffs site.  The purpose of UniStar’s 7 
requested Corps action is to obtain a DA permit decision on the Individual Permit application to 8 
construct the proposed structures in and under navigable waters and to discharge dredged, 9 
excavated, and/or fill material into waters of the United States, including jurisdictional wetlands.   10 

Upon acceptance of the UniStar application, the NRC began the environmental review process 11 
described in 10 CFR Part 51 by publishing a Notice of Intent (73 FR 8719) to prepare an EIS 12 
and conduct scoping in the Federal Register (FR).  On March 19, 2008, the NRC held two 13 
scoping meetings in Solomons, Maryland, to obtain public input on the scope of the 14 
environmental review.  To gather information and to become familiar with the proposed and 15 
alternative sites and their environs, the NRC and its contractor, Pacific Northwest National 16 
Laboratory (PNNL), visited the Calvert Cliffs site in March 2008 and the alternative site, the 17 
former Thiokol brownfield site, in October 2008.  The NRC, PNNL, and the Corps visited the 18 
alternative sites Eastalco and Bainbridge in August 2009.  During the site visits, the NRC, 19 
PNNL, and Corps staff met with UniStar staff and public officials.  During the scoping process, 20 
the NRC staff reviewed the comments received and contacted Federal, State, Tribal, regional, 21 
and local agencies to solicit comments.     22 

Included in this EIS are (1) the results of the joint NRC/Corps review team’s analyses, which 23 
consider and weigh the environmental effects of the NRC’s proposed action (i.e., issuance of 24 
the COL) and of constructing and operating a new nuclear unit at the Calvert Cliffs site; (2) 25 
mitigation measures for reducing or avoiding adverse effects; (3) the environmental impacts of 26 
alternatives to the proposed action; and (4) the staff’s recommendation regarding the proposed 27 
action.  28 

To guide its assessment of the environmental impacts of a proposed action or alternative 29 
actions, the NRC has established a standard of significance for impacts based on Council on 30 
Environmental Quality (CEQ) guidance.  Table B-1 of 10 CFR Part 51, Subpart A, Appendix B, 31 
provides the following definitions of the three significance levels – SMALL, MODERATE, and 32 
LARGE: 33 

SMALL – Environmental effects are not detectable or are so minor that they will 34 
neither destabilize nor noticeably alter any important attribute of the resource. 35 
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MODERATE – Environmental effects are sufficient to alter noticeably, but not to 1 
destabilize, important attributes of the resource. 2 

LARGE – Environmental effects are clearly noticeable and sufficient to 3 
destabilize important attributes of the resource. 4 

Potential mitigation measures were considered for each resource category and are discussed in 5 
the appropriate sections of the EIS. 6 

In preparing this EIS, the review team reviewed the applications, including the ER submitted by 7 
UniStar; consulted with Federal, State, Tribal, and local agencies; and followed the guidance set 8 
forth in NUREG-1555, Environmental Standard Review Plan (ESRP).  In addition, the review 9 
team considered the public comments related to the environmental review received during the 10 
scoping process.  Comments within the scope of the environmental review are included in 11 
Appendix D of this EIS. 12 

The NRC staff’s preliminary recommendation to the Commission related to the environmental 13 
aspects of the proposed action is that the COL be issued as requested.  This recommendation 14 
is based on (1) the application, including the ER submitted by UniStar and the applicant’s 15 
supplemental letters and responses to staff’s RAIs; (2) consultation with Federal, State, Tribal, 16 
and local agencies; (3) the staff’s independent review; (4) the staff’s consideration of comments 17 
related to the environmental review that were received during the scoping process; and (5) the 18 
assessments summarized in this EIS, including the potential mitigation measures identified in 19 
the ER.  The Corps will base its evaluation of the DA Individual Permit application on the 20 
requirements of Corps regulations, the Clean Water Act Section 404(b)(1) Guidelines, and the 21 
Corps public interest review (PIR) process.  The Corps permit decision will be made following 22 
issuance of the final EIS. 23 

A 75-day comment period will begin on the date of publication of the EPA Notice of Availability 24 
of the filing of the draft EIS to allow members of the public to comment on the results of the 25 
NRC and Corps staffs’ review.  During this period, the NRC and Corps staff will conduct a public 26 
meeting near the Calvert Cliffs site to describe the results of the environmental review, provide 27 
members of the public with information to assist them in formulating comments on this EIS, 28 
respond to questions, and accept public comment.  The public meeting also serves as the 29 
Corps public hearing, which means a public proceeding conducted for the purpose of acquiring 30 
information or evidence that will be considered in evaluating a proposed DA permit action and 31 
affords the public an opportunity to present their views, opinions, and information on such permit 32 
actions or Federal projects.  After the comment period, the review team will consider all the 33 
comments received.  The final EIS will include these comments and the review team responses. 34 

The NRC staff’s evaluation of the site safety and emergency preparedness aspects of the 35 
proposed action will be addressed in the NRC’s final Safety Evaluation Report (SER), currently 36 
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anticipated to be published in July 2012.  The reactor specified in the application is the AREVA 1 
NP, Inc.’s U.S. EPR design, which is currently undergoing a design certification review.  The 2 
NRC staff’s evaluation of the design certification and final rulemaking is currently anticipated to 3 
be completed in June 2012. 4 
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Abbreviations/Acronyms 1 

/Q dispersion values 2 
°C degree(s) Celsius 3 
°F degree(s) Fahrenheit 4 
 5 
ac acre(s) 6 
ADAMS Agencywide Documents Access and Management System 7 
AEC U.S. Atomic Energy Commission 8 
ALARA as low as reasonably achievable 9 
ANC acid neutralizing capacity 10 
ANSI American National Standards Institute 11 
APE Area of Potential Effects 12 
AREVA AREVA NP, Inc. 13 
AQCR Air Quality Control Region 14 
 15 
 16 
B&O  Baltimore and Ohio  17 
BA biological assessment 18 
BACT best available control technology 19 
BEA U.S. Department of Commerce Bureau of Economic Analysis 20 
BEIR Biological Effects of Ionizing Radiation 21 
BGE Baltimore Gas and Electric Company 22 
B-IBI Benthic Index of Biotic Integrity 23 
BMP best management practice(s) 24 
Bq becquerels 25 
BRAC base realignment and closure 26 
Btu British thermal unit 27 
 28 
C&O  Chesapeake and Ohio  29 
CAC Critical Area Commission 30 
CAES compressed air energy storage 31 
CBCA Chesapeake Bay Critical Area 32 
CBP Chesapeake Bay Program 33 
CCNPP Calvert Cliffs Nuclear Power Plant 34 
CCPS  Calvert County Public Schools 35 
CCWS component cooling water system 36 
CDC Centers for Disease Control and Prevention 37 
CDF core damage frequency 38 
CEQ Council on Environmental Quality 39 
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CFR Code of Federal Regulations 1 
cfs cubic feet per second (water flow) 2 
Ci curies 3 
cm centimeters 4 
CMH Calvert Memorial Hospital 5 
CO carbon monoxide 6 
CO2 carbon dioxide 7 
COL combined license 8 
COMAR Code of Maryland Regulations 9 
Constellation Constellation Energy Nuclear Group, LLC 10 
Corps U.S. Army Corps of Engineers (also USACE) 11 
CPCN Certificate of Public Convenience and Necessity 12 
CWMA Cooperative Wildlife Management Area 13 
CWP  Center for Watershed Protection  14 
CWS circulating water supply system 15 
CZMA Coastal Zone Management Act 16 
 17 
d day 18 
D/Q deposition values 19 
DA Department of the Army 20 
dB decibel(s) 21 
dBA decibel(s) (acoustic) 22 
DBA design-basis accidents 23 
DC District of Columbia 24 
DE Delaware 25 
DECOM decommissioning 26 
DO dissolved oxygen 27 
DOE U.S. Department of Energy 28 
DOT U.S. Department of Transportation 29 
DPS  distinct population segments 30 
D/Q deposition values 31 
 32 
 33 
EAB exclusion area boundary 34 
EDG emergency diesel generators 35 
EFH essential fish habitat 36 
EIA Department of Energy’s Energy Information Administration  37 
EIS environmental impact statement 38 
ELF extremely low frequency 39 
EMF electromagnetic field(s) 40 
EMS Emergency Medical Services 41 
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EO Executive Order 1 
EPA U.S. Environmental Protection Agency 2 
EPR Evolutionary Power Reactor 3 
EPRI Electric Power Research Institute 4 
EPT Ephemeroptera-Plecoptera-Trichoptera 5 
EPZ emergency planning zone 6 
ER Environmental Report 7 
ESA U.S. Endangered Species Act of 1973, as amended 8 
ESP Energy Storage and Power LLC 9 
ESRP Environmental Standard Review Plan 10 
ESWS essential service water system 11 
 12 
FAA Federal Aviation Administration 13 
FEMA Federal Emergency Management Agency 14 
FERC Federal Energy Regulatory Commission 15 
FHWG Fisheries Hydroacoustic Working Group 16 
FIDS forest interior dwelling species 17 
fps feet per second 18 
FONSI finding of no significant impact  19 
FR Federal Register 20 
FSAR Final Safety Analysis Report 21 
ft foot/feet 22 
ft2 square feet 23 
ft3 cubic feet 24 
FTE full-time equivalent 25 
FWS U.S. Fish and Wildlife Service 26 
FY fiscal year 27 
 28 
g gram(s) 29 
GAI GAI Consultants, Inc. 30 
gal gallon(s) 31 
GBq gigabecquerel 32 
GC gas centrifuge 33 
GD gaseous diffusion 34 
GEIS generic environmental impact statement 35 
GHG greenhouse gas 36 
GI-LLI adult lower intestine 37 
GIS geographical information system 38 
GIT Georgia Institute of Technology 39 
gpd gallon(s) per day 40 
gpm gallon(s) per minute 41 
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ha hectare(s) 1 
HAP hazardous air pollutants 2 
HAPC habitat areas of particular concern 3 
HLW high level waste 4 
HQUSACE Headquarters, U.S. Army Corps of Engineers 5 
hr hour 6 
Hz hertz 7 
 8 
IAEA International Atomic Energy Agency 9 
ICRP International Commission on Radiological Protection 10 
IDAs Intensely Developed Areas 11 
IGCC integrated gasification combined cycle 12 
in. inch(es) 13 
INEEL Idaho National Engineering and Environmental Laboratory 14 
IRSA interim resin storage area 15 
ISFSI independent spent fuel storage installation 16 
 17 
Kcal kilocalorie 18 
kg kilogram 19 
km kilometer(s) 20 
km2 square kilometer(s) 21 
kV kilovolt(s) 22 
kW(e) kilowatts electric 23 
kWh kilowatt hour(s) 24 
 25 
L liter(s) 26 
lb pound(s) 27 
LDAs Limited Development Areas 28 
LEAs Local Educational Agencies 29 
LEDPA least environmentally damaging practicable alternative 30 
LFAA  Low Flow Allocation Agreement 31 
LLW low-level waste 32 
LNG liquefied natural gas 33 
LOS level of service 34 
LPZ low population zone 35 
LR license renewal  36 
LRF large release frequencies 37 
LWR light-water reactor 38 
 39 
m meter(s) 40 
m2 square meter 41 
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m3 cubic meter(s) 1 
mA milliamperes 2 
MACCS2 MELCOR Accident Consequence Code System 3 
MAPP Mid-Atlantic Power Pathway 4 
MBq million becquerels 5 
mCi millicuries 6 
MBTA Migratory Bird Treaty Act 7 
MD Maryland 8 
MBSS Maryland Biological Stream Survey 9 
MDE Maryland Department of the Environment 10 
MDNR Maryland Department of Natural Resources 11 
MDOT Maryland Department of Transportation 12 
MDP Maryland Department of Planning 13 
MDSDAT Maryland State Department of Assessments and Taxation 14 
MEA Maryland Energy Administration 15 
MEI maximally exposed individual 16 
mg milligram(s) 17 
MGD million gallon(s) per day 18 
mGy milligray 19 
MHT  Maryland Historical Trust  20 
MHW mean high water 21 
mi mile(s) 22 
mi2 square mile(s) 23 
MISO Midwest Independent Transmission System Operator, Inc. 24 
MIT Massachusetts Institute of Technology 25 
mL millilitres 26 
mm millimetres 27 
MMS Minerals Management Service 28 
mo month 29 
MOA memorandum of agreement 30 
MOU memorandum of understanding 31 
mph mile(s) per hour 32 
MPSC Maryland Public Service Commission 33 
mR milliroentgen 34 
mrad millirad(s) 35 
mrem millirem(s) 36 
MSA Metropolitan Statistical Area 37 
MSFCMA Magnuson-Stevens Fishery Conservation and Management Act of 1976 38 
MSL mean sea level 39 
mSv  millisievert(s) 40 
MSX Multinucleate Sphere X 41 
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MT metric ton(s) (or tonne[s]) 1 
MTU metric ton of uranium 2 
MVA motor vehicle accidents 3 
MW megawatt(s) 4 
MW(e) megawatt(s) electric 5 
MW(t) megawatt(s) thermal 6 
MWd megawatt-day(s) 7 
MWh megawatt hour(s) 8 
 9 
NA Not Applicable 10 
NAGPRA Native American Graves Protection & Repatriation Act 11 
NA-NSR Nonattainment New Source Review 12 
NCES  National Center for Education Statistics  13 
NCI National Cancer Institute 14 
NCRP National Council on Radiation Protection and Measurements 15 
NEPA National Environmental Policy Act of 1969, as amended 16 
NERC North American Electric Reliability Corporation 17 
NESC National Electric Safety Code 18 
NETL  National Energy Technology Laboratory 19 
NHPA National Historic Preservation Act of 1966, as amended 20 
NIEHS National Institute of Environmental Health Sciences 21 
NIST National Institute of Standards and Technology 22 
NMFS National Marine Fisheries Service 23 
NO2 nitrogen dioxide 24 
NOAA National Oceanic and Atmospheric Administration 25 
NOB Natural Oyster Bar 26 
NOx nitrogen oxide(s) 27 
NPCC  Northeast Power Coordinating Council  28 
NPDES National Pollutant Discharge Elimination System 29 
NPS National Park Service 30 
NRC U.S. Nuclear Regulatory Commission 31 
NRHP National Register of Historic Places 32 
NUREG NRC publication 33 
NYSDEC  New York State Department of Environmental Conservation  34 
 35 
ODCM Offsite Dose Calculation Manual 36 
OSHA Occupational Safety and Health Administration 37 
 38 
Pa pascal 39 
PAH polynuclear aromatic hydrocarbon 40 
PATH Potomac-Appalachian Transmission Highline Project 41 
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PCB polychlorinated biphenyls 1 
pCi picocuries 2 
PDCC  Port Deposit Chamber of Commerce  3 
PIR public interest review  4 
P-IBI phytoplankton index of biotic integrity 5 
PJM PJM Interconnection, LLC 6 
PM particulate matter 7 
PM10 particulate matter with a diameter of 10 microns or less 8 
PM2.5 particulate matter with a diameter of 2.5 microns or less 9 
PNNL Pacific Northwest National Laboratory 10 
PPRP Power Plant Research Program 11 
ppt parts per thousand 12 
PRA probabilistic risk assessment 13 
PSD prevention of significant deterioration 14 
PWR pressurized water reactor(s) 15 
 16 
rad radiation absorbed dose 17 
RAI Request for Additional Information 18 
RCAs resource conservation areas 19 
RCP reinforced concrete pipe 20 
RCRA Resource Conservation and Recovery Act of 1976, as amended 21 
RCS reactor coolant system 22 
rem Roentgen equivalent man (a special unit of radiation dose) 23 
REMP radiological environmental monitoring program 24 
RFC ReliabilityFirst Corporation  25 
RIMS Regional Input-Output Multiplier System 26 
ROD Record of Decision 27 
ROI region of interest 28 
ROW rights-of-way 29 
RSICC Radiation Safety Information Computational Center 30 
Ryr reactor year 31 
 32 
s second(s) 33 
SAMA severe accident mitigation alternative 34 
SAMDA severe accident mitigation design alternative 35 
SAV submerged aquatic vegetation 36 
SBO station blackout  37 
SCR selective catalytic reduction 38 
SEL sound exposure level 39 
SER Safety Evaluation Report 40 
SERC SERC Reliability Corporation 41 
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SHA State Highway Administration 1 
SHPO State Historic Preservation Office 2 
SMCMC St. Mary’s County Metropolitan Commission 3 
SNE-MA Southern New England/Middle Atlantic 4 
SO2 sulfur dioxide 5 
SOx sulfur oxide(s) 6 
SPCC Spill Prevention Control and Countermeasures 7 
SSC structures, systems, or components 8 
Sv sievert(s) 9 
SWPPP Stormwater Pollution Prevention Plan 10 
 11 
TAP toxic air pollutant(s) 12 
TBq tera becquerel(s) 13 
TDS total dissolved solids 14 
TEDE total effective dose equivalent 15 
TIA Traffic Impact Analysis 16 
TLD thermoluminescent dosimeter(s) 17 
TOC total organic carbon 18 
TRU Transuranic waste 19 
TSP total suspended particulates 20 
 21 
U.S. United States 22 
U.S. EPR U.S. Evolutionary Power Reactor 23 
U3O8 triuranium octaoxide (“yellowcake”) 24 
UHS ultimate heat sink 25 
UMTRI University of Michigan Transportation Research Institute 26 
UniStar UniStar Nuclear Operating Services, LLC and Calvert Cliffs 3 Nuclear  27 
 Project, LLC (collective applicant) 28 
UO2 uranium(IV) oxide 29 
USACE U.S. Army Corps of Engineers (also Corps) 30 
USBLS  United States Bureau of Labor Statistics  31 
USC  United States Code 32 
USCB U.S. Census Bureau 33 
USDA U.S. Department of Agriculture 34 
USGS U.S. Geological Survey 35 
 36 
VA Virginia 37 
VIMS Virginia Institute of Marine Science 38 
VOC volatile organic compound(s) 39 
 40 
WHO World Health Organization 41 
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WNA World Nuclear Association 1 
WV West Virginia 2 
 3 
yd yard 4 
yd3 cubic yards 5 
yr year(s)  6 
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10.0 Conclusions and Recommendations 1 

This chapter provides a discussion of the conclusions reached in earlier parts of this 2 
environmental impact statement (EIS), as well as recommendations.  Section 10.1 summarizes 3 
the impacts of the proposed action, Section 10.2 summarizes the proposed project’s 4 
unavoidable adverse impacts with an accompanying table, and Section 10.3 discusses the 5 
relationship between the short-term use of resources and long-term productivity of the human 6 
environment.  Section 10.4 summarizes the irretrievable and irreversible use of resources, and 7 
Section 10.5 summarizes the alternatives to the proposed action.  Section 10.6 discusses 8 
benefits and costs.  Section 10.7 includes the NRC staff’s recommendation, and Section 10.8 9 
provides the references. 10 

On July 13, 2007, the U.S. Nuclear Regulatory Commission (NRC) received Part 1 of an 11 
application from UniStar Nuclear Development, LLC, on behalf of Constellation Generation 12 
Group, LLC, and UniStar Nuclear Operating Services, LLC for a combined construction and 13 
operating license (combined license or COL) for construction of a new Unit 3 at the Calvert Cliffs 14 
site located 7.5 mi north of Solomons, Maryland.  The NRC received Part 2 of the application on 15 
March 14, 2008.  A COL is a Commission approval to build and operate one or more nuclear 16 
power facilities.  On July 7, 2008, Constellation Generation Group, LLC withdrew as an 17 
applicant and Calvert Cliffs 3 Nuclear Project, LLC joined as an applicant (UniStar 2008a).  18 
UniStar Nuclear Operating Services, LLC is designated in the application as the operator, and 19 
Calvert Cliffs 3 Nuclear Project, LLC is designated as the owner (collectively referred to as 20 
“UniStar” or “applicant”).  In its application, UniStar specified the AREVA NP, Inc (AREVA) U.S. 21 
EPR as the proposed reactor design for Unit 3 at the Calvert Cliffs site.  The location of the 22 
proposed reactor is south of Calvert Cliffs Nuclear Power Plant (CCNPP) Units 1 and 2.  The 23 
existing facilities at the Calvert Cliffs site are owned by Constellation Energy Nuclear Group, 24 
LLC (Constellation).   25 

On May 16, 2008, UniStar submitted a joint Federal/State Application for the Alteration of Any 26 
Floodplain, Waterway, Tidal or Nontidal Wetland in Maryland to the U.S. Army Corps of 27 
Engineers (USACE or Corps) and the Maryland Department of the Environment (MDE) (UniStar 28 
2008b).  The Corps application number is NAB-2007-08123-M05 (Calvert Cliffs 3 Nuclear 29 
Project, LLC/UniStar Nuclear Operating Service, LLC) on behalf of co-applicants, Calvert Cliffs 30 
3 Nuclear Project, LLC and UniStar Nuclear Operating Services, LLC.  The MDE Tidal 31 
Application number is Calvert Cliffs 3 Nuclear Project, LLC/200862371/08-WL-1462.  The MDE 32 
Nontidal Application number is Calvert Cliffs 3 Nuclear Project, LLC/200862335/08-NT-0191. 33 

The proposed actions related to the Calvert Cliffs Unit 3 application are (1) NRC issuance of a 34 
COL for constructing and operating a new nuclear unit at the Calvert Cliffs site, and (2) Corps 35 
permit action on a Department of the Army (DA) Individual Permit application pursuant to 36 
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Section 404 of the Clean Water Act and Section 10 of the Harbors Appropriation Act of 1899 1 
(River and Harbors Act) (33 U.S.C. 403).  The Corps is a cooperating agency with the NRC to 2 
ensure that the information presented in the EIS is adequate to fulfill the requirements of Corps 3 
regulations and the Clean Water Act Section 404(b)(1) Guidelines.  The Corps has the authority 4 
to issue permits for work or structures in navigable waters and the discharge of dredged or fill 5 
material into waters of the United States.  The Corps would regulate activities that would 6 
temporarily or permanently affect wetlands and water bodies affected by the proposed project.  7 
The U.S. Environmental Protection Agency (EPA) has the authority to review and veto Corps 8 
decisions on Section 404 permits.  A COL applicant must also obtain and maintain the 9 
necessary permits from other Federal, State, and local agencies and permitting authorities.   10 

Section 102 of the National Environmental Policy Act of 1969, as amended (NEPA) (42 U.S.C. 11 
4321 et seq.), directs that an EIS is required for major Federal actions that significantly affect 12 
the quality of the human environment.  Section 102(2)(C) of NEPA requires that an EIS include 13 
information about the following: 14 

 the environmental impact of the proposed action 15 

 any adverse environmental effects which cannot be avoided should the proposal be 16 
implemented 17 

 alternatives to the proposed action 18 

 the relationship between local short-term uses of the environment and the maintenance and 19 
enhancement of long-term productivity 20 

 any irreversible and irretrievable commitments of resources which would be involved if the 21 
proposed action is implemented. 22 

The NRC has implemented NEPA in Title 10 of the Code of Federal Regulations (CFR) Part 51.  23 
In 10 CFR 51.20, the NRC requires preparation of an EIS for issuance of a COL to construct 24 
and operate a nuclear power plant.  Subpart C of 10 CFR Part 52 contains the NRC regulations 25 
related to COLs.   26 

The environmental review described in this EIS was conducted by a team consisting of NRC 27 
staff, its contractor’s staff, Pacific Northwest National Laboratory (PNNL), and staff from the 28 
Corps.  During the course of preparing this EIS, the review team reviewed the Environmental 29 
Report (ER) submitted by UniStar (2009a) and supplemental letters from UniStar in response to 30 
requests by NRC staff and the Corps for additional information; consulted with Federal, State, 31 
Tribal, and local agencies; and followed the guidance set forth in NUREG-1555, Environmental 32 
Standard Review Plans (NRC 2000).  In addition, the NRC considered the public comments 33 
related to the environmental review received during the scoping process.  The in-scope 34 
comments and responses are provided in Appendix D of this EIS. 35 

Comment [S1]: Deleted RG 4.2 from here. 
Because it guidance for applicants not staff and 
we don’t have it in chapter 1. 
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Included in this EIS are (1) the results of the review team’s preliminary analyses, which consider 1 
and weigh the environmental effects of the proposed action and of constructing and operating a 2 
new nuclear unit at the Calvert Cliffs site; (2) mitigation measures for reducing or avoiding 3 
adverse effects; (3) the environmental impacts of alternatives to the proposed action; and 4 
(4) the NRC staff’s recommendation regarding the proposed action based on its environmental 5 
review.  The Corps will base its evaluation of the DA Individual Permit application on the 6 
requirements of Corps regulations, the Clean Water Act Section 404(b)(1) Guidelines, and the 7 
Corps public interest review process.  The Corps permit decision will be made following 8 
issuance of the final EIS. 9 

The Corps permit, if issued, would include special conditions that UniStar must ensure the 10 
created and enhanced wetlands meet the Federal wetland criteria outlined in the report entitled 11 
“Corps of Engineers Wetlands Delineation Manual,” dated January 1987 (USACE 1987), in 12 
accordance with Compensatory Mitigation for Losses of Aquatic Resources (33 CFR Parts 325 13 
and 332) (USACE 2008).  The Corps requires that mitigation may only be employed after all 14 
appropriate and practical steps to avoid and minimize adverse impacts to aquatic resources, 15 
including wetlands and streams, have been taken.  All remaining unavoidable impacts must be 16 
compensated to the extent appropriate and practicable.  If the Corps does not find the wetland 17 
and stream mitigation satisfactory, the Corps would determine if adverse impacts to the 18 
waterway and wetlands are more than minimal and if any project modifications would be 19 
warranted.  Also, the Corps would require UniStar to assume all liability for accomplishing the 20 
corrective work.   21 

In order to consider and evaluate the impacts of UniStar’s proposed project, the Corps released 22 
a public notice on September 3, 2008, to solicit comments from the public; Federal, State, and 23 
local agencies and officials; Indian Tribes; and other interested parties (USACE 2008).  The 24 
Corps will issue a second public notice upon release of the draft EIS, which will include 25 
notification for the public hearing.   26 

Environmental issues are evaluated using the three-level standard of significance – SMALL, 27 
MODERATE, or LARGE – developed by the NRC using guidelines from the Council on 28 
Environmental Quality (CEQ) (40 CFR 1508.27).  Table B-1 of 10 CFR Part 51, Subpart A, 29 
Appendix B, provides the following definitions of the three significance levels:  30 

SMALL – Environmental effects are not detectable or are so minor that they will neither 31 
destabilize nor noticeably alter any important attribute of the resource. 32 

MODERATE – Environmental effects are sufficient to alter noticeably, but not to destabilize, 33 
important attributes of the resource. 34 

LARGE – Environmental effects are clearly noticeable and are sufficient to destabilize 35 
important attributes of the resource. 36 
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Mitigation measures were considered for each environmental issue and are discussed in the 1 
appropriate sections.  During its environmental review, the review team considered planned 2 
activities and actions that UniStar indicates it and others would likely take should UniStar 3 
receive a COL.  In addition, UniStar provided estimates of the environmental impacts resulting 4 
from the building and operation of a new nuclear unit on the proposed site. 5 

10.1 Impacts of the Proposed Action  6 

In a final rule dated October 9, 2007 (72 FR 57416), the Commission limited the definition of 7 
“construction” to those activities that fall within its regulatory authority in 10 CFR 51.4.  Many of 8 
the activities required to build a nuclear power plant are not part of the NRC action to license the 9 
plant.  Activities associated with building the plant that are not within the purview of the NRC 10 
action are grouped under the term “preconstruction.”  Preconstruction activities include clearing 11 
and grading, excavating, erection of support buildings and transmission lines, and other 12 
associated activities.  Because the preconstruction activities are not part of the NRC action, 13 
their impacts are not reviewed as a direct effect of the NRC action.  Rather, the impacts of the 14 
preconstruction activities are considered in the context of cumulative impacts.  In 15 
additionAlthough the preconstruction activities are not part of the NRC action, they support or 16 
are requisite to the NRC action.  , certain preconstruction activities require permits from the 17 
Corps, as well as other Federal, State, and local agencies. 18 

Chapter 4 of this EIS describes the relative magnitude of impacts related to preconstruction and 19 
construction activities with a summary of impacts in Table 4-11.  Impacts associated with 20 
operation of the proposed facilities are discussed in Chapter 5 of this EIS and are summarized 21 
in Table 5-20.  Chapter 6 describes the impacts associated with fuel cycle, transportation, and 22 
decommissioning.  Chapter 7 describes the impacts associated with preconstruction and 23 
construction activities and operation of Calvert Cliffs Unit 3 when considered along with the 24 
cumulative impacts of other past, present, and reasonably foreseeable future projects in the 25 
geographical region around the Calvert Cliffs site.  Chapter 9 of this EIS includes the review 26 
team’s review of alternative sites and alternative power generation systems.   27 

10.2 Unavoidable Adverse Environmental Impacts 28 

Section 102(2)(C)(ii) of NEPA requires that an EIS include information on any adverse 29 
environmental effects that cannot be avoided should the proposal be implemented.  30 
Unavoidable adverse environmental impacts are those potential impacts of construction, 31 
preconstruction, and operation of the proposed new unit thatthe NRC action and the Corps’ 32 
actions that cannot be avoided and for which no practical means of mitigation are available. 33 
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10.2.1 Unavoidable Adverse Impacts During Construction and Preconstruction 1 
Activities 2 

Chapter 4 discusses in detail the potential impacts from construction and preconstruction of the 3 
proposed Unit 3 at the Calvert Cliffs site and presents mitigation and controls intended to lessen 4 
the adverse impacts.  Table 10-1 presents the adverse impacts associated with construction 5 
and preconstruction activities to each of the resource areas evaluated in this EIS and the 6 
mitigation measures that would reduce impacts.  Those impacts remaining after mitigation is 7 
applied are identified in Table 10-1 as unavoidable adverse impacts.  The unavoidable adverse 8 
impacts related to building, listed in Table 10-1, relate almost entirely to preconstruction 9 
activities.  The impact determinations in Table 10-1 are for the combined impacts of construction 10 
and preconstruction.  However, the impact determinations for NRC-regulated construction are 11 
the same for all resource areas except terrestrial and wetland ecosystems, aquatic ecosystems, 12 
Chesapeake Bay, economic impacts to the community, infrastructure and community services, 13 
and historic and cultural resources.  For impact determinations that differ for the combined 14 
construction and preconstruction activities and the NRC-regulated activities, the impacts from 15 
the NRC-regulated activities are also identified in Table 10-1. 16 

The primary unavoidable adverse environmental impacts during building activities would be 17 
related to clearing the land, land use, filling wetlands and waterways, impervious surface 18 
addition, dredging, and removal or demolition of three sites with historic or cultural value.  All 19 
building activities for proposed Unit 3, including ground-disturbing activities, would occur within 20 
the existing Calvert Cliffs site boundary.   21 

Three local groundwater aquifers (Surficial, Piney Point-Nanjemoy and Aquia) could be 22 
impacted during construction.  Dewatering systems employed during excavation within the 23 
powerblock area would depress water levels in the Surficial aquifer; however, the impacts would 24 
be localized and temporary.  Within the Calvert Cliffs site boundary, four existing wells in the 25 
Piney Point-Nanjemoy aquifer would be removed, while up to two new wells would be installed 26 
in the Aquia aquifer.  The impacts to the Aquia aquifer are expected to be minor and temporary.  27 
In addition, the alteration of the land surface at proposed Unit 3 would cause a localized change 28 
in the recharge rate to these aquifers. 29 

Construction of proposed Unit 3 and supporting facilities would affect approximately 460 ac of 30 
wildlife habitat.  Approximately 320 ac would be permanently lost, including approximately 31 
253 ac of forested cover and approximately 12 ac of wetland habitat.  Approximately 33.4 ac of 32 
the permanently lost habitat lies within the Chesapeake Bay Critical Area.  Proposed mitigation 33 
actions would create or enhance approximately 25 ac of nontidal wetlands.  Additional proposed 34 
mitigation actions include planting native forested wetland trees to create a new forest stand, 35 
planting trees within forest gaps to reduce fragmentation, and removing invasive plants.  36 
Construction would also fill approximately 8350 ft of intermittent and perennial stream channels 37 
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and would add 130 ac of impervious surfaces to the watersheds.  Proposed mitigation 1 
measures would restore or enhance more than 10,000 ft of degraded streams (Appendix J).   2 

Table 10-1. Unavoidable Adverse Environmental Impacts from Construction and 3 
Preconstruction Activities 4 

Resource Area 
Adverse 
Impacts  Actions to Mitigate Impacts Unavoidable Adverse Impacts 

Land Use SMALL Comply with requirements of 
applicable Federal, State, and 
local permits. 

Approximately 320 ac of land 
disturbed permanently; an 
additional 140 ac would be 
disturbed on a temporary basis. 

Water Use SMALL Limit maximum withdrawal from 
Aquia aquifer per State-issued 
permit. 

Drawdown of Surficial aquifer 
during excavation and drawdown 
of Aquia aquifer from increased 
withdrawal.  

Water Quality SMALL Best management practices 
(BMPs) and Stormwater 
Management Plan. 

Increased sediment load in 
stormwater and potential to 
contaminate surface and 
groundwater through inadvertent 
spills. 

Ecological 
(Terrestrial) 

MODERATE 
(NRC-authorized 

construction 
impact level is 

SMALL) 

Implement construction BMPs; 
plant forest to reduce 
fragmentation; remove 
impermeable surfaces; set 
aside lands for conservation 
purposes; identify and enhance 
bald eagle nest locations.   

Approximately 320 ac of wildlife 
habitat permanently lost, including 
33.4 ac in the Chesapeake Bay 
Critical Area; additional 140 ac 
impacted on a temporary basis.  

Ecological 
(Wetlands)  

MODERATE 
(NRC-authorized 

construction 
impact level is 

SMALL) 

Any conditions required by the 
Corps, such as compensatory 
mitigation, will be addressed in 
the Corps permit, if issued.  
Mitigation may only be 
employed after all appropriate 
and practical steps to avoid and 
minimize adverse impacts to 
aquatic resources, including 
wetlands and streams, have 
been taken.  All remaining 
unavoidable impacts must be 
compensated to the extent 
appropriate and practicable.  
Onsite, in-kind mitigation, such 
as wetland creation and 
enhancement, would be used. 

The project would affect 7.88 ac of 
forested nontidal wetlands; 1.21 ac 
of emergent nontidal wetlands; 
2.63 ac of nontidal open water; 
and 0.08 ac of isolated forested 
wetland (USACE 2008). 

 5 
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Table 10-1.  (contd) 

Resource Area 
Adverse 
Impacts  Actions to Mitigate Impacts Unavoidable Adverse Impacts 

Ecological 
(Aquatic) 

MODERATE 
(NRC-authorized 

construction 
impact level is 

SMALL) 

Implement BMPs; control 
erosion and sedimentation; 
time-of-year restrictions on 
dredging or trenching.  

Fishing pond eliminated; fill about 
8350 ft of intermittent and 
perennial stream channels; 
addition of 130 ac impervious 
surfaces; dredging, trenching, or 
armoring 5.7 ac subtidal Bay 
bottom; benthic infauna locally 
affected by dredging, trenching, or 
armoring; some gradual 
recolonization may occur. 

Socioeconomic SMALL to 
MODERATE 

Conduct traffic study and 
develop Traffic Management 
Plan. 

Local traffic would increase 
temporarily during construction; 
Thomas Johnson Memorial Bridge 
potential traffic chokepoint. 

Environmental 
Justice 

SMALL None None  

Historic and 
Cultural  

LARGE  
(NRC-authorized 

construction 
impact level is 

SMALL) 

Mitigation plans under 
developmenthave been 
developed as part of the 
Memorandum of Agreement 
(MOA).  UniStar has worked 
with the Maryland Historical 
Trust and the Corps on specific 
mitigation measures identified 
in the draft MOA.  Procedures 
to protect cultural and historic 
resources discovered during 
construction are under 
developmentalso outlined in the 
MOA. 

Three National Register of Historic 
Places (NRHP)-eligible properties 
would be adversely affected, 
including destruction of Camp 
Conoy, the Baltimore & Drum Point 
Railroad, and archaeological site 
18CV474; potential for discovery of 
cultural/historic sites during 
construction. 

Air Quality SMALL Compliance with Federal, State, 
and local regulations governing 
construction activities and 
construction vehicle emissions.  
Implementation of a dust control 
program. 

Increased equipment, vehicular, 
and fugitive dust emissions, but 
impacts would be temporary.  
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Table 10-1.  (contd) 

Resource Area 
Adverse 
Impacts  Actions to Mitigate Impacts Unavoidable Adverse Impacts 

Nonradiological 
Health 

SMALL Operational controls, such as 
fugitive dust suppression.  
Maintain equipment in good 
mechanical order. 
Noise-limiting devices on 
vehicles and equipment.  
Restrict noise-related activities 
to daylight hours. 

Inhalation of dust and vehicle 
exhaust. 
 
 
Noise from construction activities. 

Radiological 
Health 

SMALL Doses to construction workers 
would be maintained below 
NRC public dose limits. 

Small doses to construction 
workers, less than NRC public 
dose limits. 

Nonradioactive 
Waste 

SMALL Implement BMPs for surface 
water and groundwater quality. 

Erosion and disposal of dredged 
material may impact water quality. 

As part of USACE regulations, UniStar must demonstrate to the Corps why the project proposed 1 
could not be reconfigured or reduced in scope to further minimize or avoid adverse impacts to 2 
waters of the United States as proposed dredge.  Fill activities would not comply with the EPA 3 
404(b)(1) guidelines in the absence of demonstrating that there are no practicable alternatives 4 
available with less damaging impacts to the special aquatic site.  The Corps may require 5 
additional mitigation measures.   6 

Three NRHP-eligible sites would be adversely affected, including the destruction of Camp 7 
Conoy.  A draft Memorandum of Agreement MOA between the Maryland Historical Trust, the 8 
Corps, and UniStar outlines specific mitigation measures, such as data recovery and 9 
documentation and interpretive plans (MHT 2009).  USACE 2010) UniStar also has agreed to 10 
develop and implement cultural resource specific procedures (UniStar 2009a). 11 

No new offsite transmission corridors are planned to support proposed Unit 3 at the Calvert 12 
Cliffs site (UniStar 2009a).  Required breaker upgrades and associated modifications would be 13 
implemented within the boundaries of existing substations (UniStar 2009a).  Socioeconomic 14 
impacts of construction would include an increase in traffic from construction workers.  The 15 
Governor Thomas Johnson Memorial Bridge connecting Calvert and St. Mary’s Counties may 16 
be a significant traffic chokepoint.  Air quality impacts include fugitive dust from building 17 
activities that can be mitigated by the dust-control plan.  Radiological doses to construction 18 
workers from the adjacent operating nuclear units are expected to be well below regulatory 19 
limits.  No unusual resource dependencies for minority and low-income populations in the region 20 
were identified.  In addition, no environmental pathways related to construction and operation 21 
activities were found that would lead to adverse and disproportionate impacts on minority and 22 
low-income populations.   23 
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Nonradiological health impacts to members of the public from construction, including public and 1 
occupational health; noise; and transportation of materials, equipment, and personnel, would be 2 
minimal because of UniStar’s application of controls and measures associated with compliance 3 
to Federal, State, and local regulations, permits, and authorizations. 4 

Radiological health impacts to members of the public from construction of the proposed unit 5 
would be below annual exposure limits set to protect the general public.  Radiological doses to 6 
construction workers at Unit 3 from the adjacent operating units are expected to be well below 7 
regulatory limits. 8 

10.2.2 Unavoidable Adverse Impacts During Operation 9 

Chapter 5 of this EIS provides a detailed discussion of the potential impacts from operation of 10 
the proposed Unit 3 at the Calvert Cliffs site.  Table 10-2 presents the adverse impacts 11 
associated with the operation of a new unit to each of the resources evaluated in this EIS and 12 
the mitigation measures that would reduce the impacts.  Those impacts remaining after 13 
mitigation are identified in the table as the unavoidable adverse impacts.  14 

Table 10-2.  Unavoidable Adverse Environmental Impacts from Operation 15 

Resource Area Adverse Impacts  
Actions to Mitigate 

Impacts 
Unavoidable Adverse 

Impacts 

Land Use SMALL Local land management 
plans. 

Possible new housing and 
retail space added in vicinity 
because of potential growth. 

Water Use  SMALL BMPs and Stormwater 
Management Plan. 

Increased sediment load in 
stormwater and potential to 
contaminate surface and 
groundwater through 
inadvertent spills. 

Water Quality SMALL Compliance with National 
Pollutant Discharge 
Elimination System 
(NPDES) permit limits. 

Thermal and chemical 
discharges to Chesapeake 
Bay. 
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Ecological 
(Terrestrial)  

SMALL Cooling tower plume 
abatement and proper 
lighting.  BMPs to limit 
potential impacts from 
vegetation control, road 
maintenance, and other 
corridor activities. 

Increased risk of bird and bat 
collisions with structures.  
Transmission line maintenance 
would prevent forest 
succession and maintain 
habitat fragmentation.  
Vegetation control may have 
some minimal impact on 
vegetation and wildlife.  
Unavoidable but small impact 
may occur as a result of 
keeping the corridors in a safe 
condition. 

 1 

Table 10-2.  (contd) 

Resource Area 
Adverse 
Impacts  

Actions to Mitigate 
Impacts 

Unavoidable Adverse 
Impacts 

Ecological (Aquatic) SMALL Stormwater management 
plan.  Limit intake velocity.  
Implement the use of a fish-
return system.  Meet all 
applicable Federal and State 
regulatory requirements 
regarding the discharge of 
heat.  Meet all applicable 
State and Federal Clean 
Water Act and NPDES 
permit regulations and 
limitations. 

Increased stormwater 
runoff.  Cooling water 
withdrawal would result in 
entrainment, impingement, 
and entrapment of some 
Chesapeake Bay species.  
A small thermal plume may 
affect some aquatic species 
abundance and distribution.  
Small amounts of biofouling 
and other process control 
chemicals that may affect 
aquatic species would be 
discharged.  Periodic 
maintenance dredging 
would temporarily affect 
benthic habitat around 
barge slip. 

Socioeconomic SMALL None needed based on 
mitigation performed under 
construction and 
preconstruction phase. 

Slight increase in commuter 
traffic and use of services, 
especially during outages. 

Environmental 
Justice 

SMALL None None 
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Table 10-2.  (contd) 

Resource Area 
Adverse 
Impacts  

Actions to Mitigate 
Impacts 

Unavoidable Adverse 
Impacts 

Historic and Cultural SMALL Unanticipated Discoveries 
Plan was developed in the 
MOA. and operational 
procedures under 
development. 

None likely 

Air Quality SMALL Comply with Federal, State, 
and local air permits; use 
cooling-tower drift 
eliminators. 

Slight increase in certain 
criteria pollutants and CO2 
from plant auxiliary 
combustion equipment 
(e.g., diesel generators); 
plumes and drift from 
cooling towers. 

Nonradiological 
Health 

SMALL Workers wear personal 
protective equipment, 
adhere to Occupational 
Safety and Health 
Administration (OSHA) 
standards. 

Worker inhalation of vapors, 
dusts, and air contaminants.

Radiological Health SMALL Doses to members of the 
public would be maintained 
below NRC and EPA 
standards; worker doses 
would be maintained below 
NRC limits and ALARA; and 
mitigative actions instituted 
for members of the public 
would also ensure doses to 
biota other than humans 
would be well below National 
Council on Radiation 
Protection and 
Measurements (NCRP) and 
International Atomic Energy 
Agency (IAEA) guidelines. 

Small radiation doses to 
members of the public, 
below NRC and EPA 
standards; ALARA doses to 
workers; and biota doses 
well below NCRP and IAEA 
guidelines. 

Nonradioactive 
Waste 

SMALL Meet NPDES permit 
requirements. 

Discharges of wastewater 
and stormwater to 
Chesapeake Bay.  
Increased vehicle emissions 
from operations personnel. 

The unavoidable adverse impacts from operation for land use would be minimal and are 1 
associated with offsite development to accommodate new workers at the plant.   2 
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Water-related impacts during operation would be mitigated through compliance with the NPDES 1 
permit, MDE Water Appropriation and Use, Clean Water Act Section 404 permit, and through 2 
UniStar’s adherence to BMPs, the Storm Water Pollution Prevention Plan (SWPPP), and 3 
Resource Management Plan.  Remaining adverse impacts to hydrological water use and water 4 
quality during operation would be minimal and limited to increased surface water use for 5 
cooling, potential increases in sedimentation to surface water bodies, and potential surface and 6 
groundwater contamination from inadvertent spills. 7 

Unavoidable adverse impacts to terrestrial ecology resources would include increased risks of 8 
bird and bat collisions with structures, wildlife avoidance due to noise, and continued 9 
disturbance of habitats within transmission corridors.  Assuming that BMPs are followed as 10 
proposed, terrestrial impacts during operation would be minor.  Unavoidable adverse impacts to 11 
aquatic ecology resources would include increased potential entrainment, impingement, 12 
entrapment, and thermal loading to the Chesapeake Bay, but operation of the additional unit 13 
would not increase them such that they would noticeably alter the aquatic resources of the Bay.  14 
Other impacts from operational activities, such as cooling tower drift, maintenance dredging, 15 
and transmission corridors maintenance, would be minor, if not negligible.   16 

Unavoidable adverse socioeconomic impacts would include an increase in traffic.  There also 17 
would be a minimal impact on the regional infrastructure and public services.  Because the site 18 
is relatively isolated, light industrial in nature, and well masked by vegetation in most directions, 19 
the impacts on aesthetics and recreation would be minor.   20 

Unavoidable adverse environmental justice impacts would be minimal based upon the widely 21 
dispersed composition of the region’s minority and low-income populations and because the 22 
review team found no evidence of unique characteristics or practices among current minority 23 
and low-income populations that would make them differentially affected by operations 24 
activities.  No unusual resource dependencies of minority and low-income populations in the 25 
region were identified. 26 

The review team did not identify any cultural resources that would be affected by operation of 27 
the proposed unit.  If an unanticipated discovery is made during operation, similar procedures to 28 
that of the unanticipated discovery plan that is contained in the MOA for construction (USACE 29 
2010) would be sufficient for operation.If historic or cultural resources are discovered during 30 
operation activities associated with the proposed unit, UniStar would follow unanticipated 31 
discovery plan procedures if historic or cultural resources are discovered during operation 32 
activities associated with the proposed unit. 33 

Unavoidable adverse It is expected that air quality impacts would be negligible and pollutants 34 
emitted during operations would not be significant.  Unavoidable adverse nonradiological health 35 
impacts to members of the public from operation, including etiological agents, noise, 36 
electromagnetic fields, occupational health, and transportation of materials and personnel, 37 
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would be minimal through UniStar’s implementation of controls and measures associated with 1 
compliance to Federal and State regulations.   2 

Radiological doses to members of the public from operation of proposed Unit 3 at the Calvert 3 
Cliffs site would be below NRC and EPA standards.  Doses to workers from operation of 4 
proposed Unit 3 would also be below NRC limits and maintained ALARA.  The radiation 5 
protection measures designed to maintain doses to members of the public below NRC and EPA 6 
standards would also ensure that doses to biota other than humans would be well below NCRP 7 
and IAEA guidelines.   8 

10.3 Relationship Between Short-Term Uses and Long-term 9 

Productivity of the Human Environment  10 

Section 102(2)(C)(iv) of NEPA requires that an EIS include information on the relationship 11 
between local short-term uses of the environment and the maintenance and enhancement of 12 
long-term productivity.   13 

The local use of the human environment by the proposed project can be summarized in terms of 14 
the unavoidable adverse environmental impacts of building and operation and the irreversible 15 
and irretrievable commitments of resources.  With the exception of the consumption of 16 
depletable resources as a result of plant construction and operation, these uses may be 17 
classified as short term.  The principal short-term benefit of the proposed project is represented 18 
by the production of electrical energy.  The economic productivity of the site, when used for this 19 
purpose, would be extremely large compared to the productivity from agriculture or other 20 
probable uses for the site. 21 

The maximum long-term impact to productivity would result if the plant is not dismantled at the 22 
end of the period of plant operation, and, consequently, the land occupied by the plant 23 
structures would not be available for any other use for some extended period of time based on 24 
the delay in dismantlement.  However, the enhancement of regional productivity resulting from 25 
the electrical energy produced by the plant is expected to result in a correspondingly large 26 
increase in regional long-term productivity that would not be equaled by any other long-term use 27 
of the site.  Additionally, most long-term impacts resulting from land-use preemption by plant 28 
structures can be eliminated by removing these structures or by converting them to other 29 
productive uses.  Once the plant was shut downceases operations, it would be decommissioned 30 
according to NRC regulations.  Once decommissioning is complete and the NRC license is 31 
terminated, the site would be available for other uses. 32 

The NRC staff concludes that the negative aspects of building and operating a new unit as they 33 
affect the human environment are outweighed by the positive, long-term enhancement of 34 
regional productivity through the generation of electrical energy. 35 
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10.4 Irreversible and Irretrievable Commitments of 1 

Resources 2 

Section 102(2)(C)(v) of NEPA requires that an EIS include information on any irreversible and 3 
irretrievable commitments of resources that would occur if the proposed action is implemented.  4 
The term “irreversible commitments of resources” refers to environmental resources that would 5 
be irreparably changed by the building or operation of a new unit and could not be restored at 6 
some later time to the resource’s state before building or operation.  “Irretrievable commitments 7 
of resources” refers to materials that would be used for or consumed by the new unit in such a 8 
way that they could not, by practical means, be recycled or restored for other uses.  The 9 
environmental resources are discussed in Chapters 4, 5, and 6 of this EIS.  Irretrievable 10 
commitments of resources during building of the proposed new unit generally would be similar 11 
to that of any major construction project. 12 

10.4.1 Irreversible Commitments of Resources  13 

Irreversible commitments of environmental resources resulting from the building and operation 14 
of Unit 3, in addition to the materials used for the nuclear fuel, include: 15 

10.4.1.1 Land Use 16 

The review team considers that the proposed building activities would result in the loss, through 17 
infilling, of approximately 12 ac of nontidal wetland habitat and approximately 33.4 ac of nontidal 18 
wetland buffer (UniStar 2009a).  These losses would be irreversible.  Water bodies such as 19 
Camp Conoy Fishing Pond and several streams would be filled in.  Land committed to the 20 
disposal of radioactive and nonradioactive waste is committed to that use and cannot be used 21 
for other purposes.  The land used for siting Unit 3, with the exception of any filled wetlands, is 22 
not irreversibly committed because once Unit 3 ceases operations and the plant is 23 
decommissioned in accordance with NRC requirements, the land supporting the facilities could 24 
be returned to other industrial or nonindustrial uses. 25 

10.4.1.2 Water Use 26 

Under average conditions, Unit 3 would withdraw 41,095 gpm from the Chesapeake Bay over 27 
40 years of operation.  Nearly half of the cooling water from the Chesapeake Bay would be 28 
evaporated during operation. 29 

10.4.1.3 Terrestrial and Aquatic Biota 30 

Building activities would permanently convert some portions of terrestrial and aquatic habitats, 31 
which would temporarily adversely affect the abundance and distribution of local terrestrial and 32 
aquatic flora and fauna on the Calvert Cliffs site.  Irretrievable commitment of resources include 33 
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losses of approximately 12 ac of nontidal wetlands, 34 ac of high-value habitat for forest interior 1 
dwelling species, filling of Camp Conoy Fishing Pond, and conversion of approximately 6 ac of 2 
subtidal Bay soft-bottom habitat to rocky habitat.  Portions of designated essential fish habitat 3 
and some individuals of Federally managed fish species would be lost during construction, 4 
preconstruction, and operation.  However, enough suitable habitat likely exists elsewhere in the 5 
area that such changes would noticeably alter, but would not destabilize, regional populations 6 
despite localized permanent loss of habitat and some individuals.  Dredging and pipelaying 7 
would temporarily affect benthic habitats.  Most of these would recover, although periodic 8 
maintenance dredging would interrupt complete recovery near the barge dock.  No irretrievable 9 
loss of resources detectable at the population level would be expected as a result of operations, 10 
and any impacts as a result of operations would cease post operations.  The removal of an 11 
active bald eagle nest and subsequent abandonment by the pair using the nest may result in the 12 
permanent loss of bald eagle productivity.  Grading and filling of wetlands would result in the 13 
loss of wetland function.     14 

10.4.1.4 Socioeconomic Resources 15 

The review team expects that no irreversible socioeconomic commitments would be made to 16 
socioeconomic resources since they will be reallocated for other purposes once the plant is 17 
decommissioned. 18 

10.4.1.5 Historic and Cultural Resources 19 

Irreversible commitments to historic and cultural resources are discussed in Chapter 4.  These 20 
resources include two historic buildings/structures (Baltimore & Drum Point Railroad (CT-1259) 21 
and Camp Conoy (CT-1312)) and one archaeological site (18CV474).  The State Historic 22 
Preservation Office (SHPO) requested a MOA be prepared between UniStar, the Corps, and the 23 
Maryland SHPO that stipulates agreed-upon mitigation measures appropriate to each property 24 
(MHT 2009).  The MOA was finalized on March 16, 2010 (USACE 2010). 25 

10.4.1.6 Air and Water 26 

Dust and other emissions, such as vehicle exhaust, would be released to the air during 27 
construction.  During operations, vehicle exhaust emissions would continue, and other air 28 
pollutants and chemicals, including very low concentrations of radioactive gases and 29 
particulates, would be released from the facility into the air and surface water.  Because these 30 
releases would conform to applicable Federal and State regulations, their impact to public 31 
health and the environment would be limited.  The review team expects no irreversible 32 
commitment to air or water resources because all Unit 3 releases would be made in accordance 33 
with duly issued permits. 34 
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10.4.2 Irretrievable Commitments of Resources 1 

Irretrievable commitments of resources during construction of the proposed new unit generally 2 
would be similar to that of any major construction project.  A study by the U.S. Department of 3 
Energy (DOE/EIA 2004a) on new reactor construction estimated that approximately 12,239 yd3 4 
of concrete, 3107 tons of rebar, 13,000,000 ft of cable, and 275,000 ft of piping would be 5 
required for the reactor building of a typical new 1300 MW(e) nuclear power plant.  Historical 6 
records of operating reactors suggest a total of approximately 182,900 yd3 of concrete and 7 
20,512 tons of structural steel would be required to construct the reactor building, major 8 
auxiliary buildings, turbine generator building, and turbine generator pedestal (DOE 2005).  The 9 
proposed Calvert Cliffs Unit 3 is rated at 1735 MW(e) net, approximately 30 percent higher than 10 
the 1300 MW(e) unit on which the DOE/EIA study is based.  However, UniStar (2009a) expects 11 
the numbers to be approximately representative of the materials that would be consumed during 12 
construction. 13 

U.S. Census Bureau data (USCB 2006a, b) cited by UniStar in its ER (UniStar 2009a) indicate 14 
that inventories of construction materials have increased in response to demand, are likely to be 15 
available for the foreseeable future, and surplus capacity exists in industrial sectors that may 16 
affect nuclear power plant construction.  The review team expects that the use of construction 17 
materials in the quantities associated with those estimated for Unit 3 at the Calvert Cliffs site, 18 
while irretrievable, would be of small consequence with respect to the availability of such 19 
resources. 20 

The main resource that would be irretrievably committed during operation of the new nuclear 21 
unit would be uranium.  The availability of uranium ore and existing stockpiles of highly enriched 22 
uranium in the United States and Russia that could be processed into fuel is sufficient (OECD 23 
NEA and IAEA 2008) so that the irreversible and irretrievable commitment would be negligible. 24 

10.5 Alternatives to the Proposed Action 25 

Alternatives to the proposed actions are discussed in Chapter 9 of this EIS.  Alternatives 26 
considered are the no-action alternative, energy production alternatives, system design 27 
alternatives, and alternative sites.  For the benefit of the Corps, onsite alternatives of facility 28 
placement are also addressed in Appendix J. 29 

The no-action alternative, described in Section 9.1, refers to a scenario in which the NRC would 30 
deny the COL request, or the Corps would take no action or deny the Section 404 Clean Water 31 
Act permit.  If no other power plant were built or electrical power supply strategy implemented to 32 
take its place, the electrical capacity to be provided by the project would not become available, 33 
the benefits (electricity generation) associated with the proposed action would not occur, and 34 
the need for power would not be met.  Failure to supply the needed electricity would have 35 
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significant adverse impacts within the region of interest, and the NRC staff expects that the 1 
Maryland Public Service Commission (MPSC) would take steps to confirm that the need for 2 
power would be met. 3 

Alternative energy sources are described in Section 9.2 of this EIS.  Alternatives not requiring 4 
additional generating capacity are described in Section 9.2.1.  Detailed analyses of coal- and 5 
natural gas-fired alternatives are provided in Section 9.2.2, and other energy sources are 6 
discussed in Section 9.2.3.  The review team concluded that none of the alternative power 7 
production options were both practical and environmentally preferable to the proposed action. 8 

Alternative sites are discussed in Section 9.3 of this EIS, and the cumulative impacts of 9 
construction, preconstruction, and operation of a nuclear generating unit at the alternative sites 10 
are compared in Section 9.3.6 to the impacts at the proposed Calvert Cliffs Unit 3.  Table 9-12 11 
contains the review team’s characterization of cumulative impacts at the proposed and 12 
alternative sites.  Based on this review, the NRC staff concludes that while there are differences 13 
in cumulative impacts at the proposed and alternative sites, none of the alternative sites would 14 
be environmentally preferable or obviously superior to the proposed Calvert Cliffs site.  The 15 
NRC’s determination is independent of the Corps’ determination of a Least Environmentally 16 
Damaging Practicable Alternative pursuant to Section 404(b)(1) Guidelines.  The Corps will 17 
conclude its analysis of both offsite and onsite alternatives in its Record of Decision. 18 

Alternative system designs are discussed in Section 9.4 of this EIS, focusing on alternative heat 19 
dissipation systems, intake and discharge systems, water supplies, and water treatment 20 
systems.  The review team identified no environmentally preferable alternative to UniStar’s 21 
proposed design. 22 

10.6 Benefit-Cost Balance 23 

NEPA (42 USC 4321 et seq.) requires that all agencies of the Federal government prepare 24 
detailed EISs for proposed major Federal actions that can significantly affect the quality of the 25 
human environment.  A principal objective of NEPA is to require each Federal agency to 26 
consider, in its decision-making, the environmental impacts of each proposed major Federal 27 
action and the available alternative actions that can achieve the purpose and need for the 28 
action.  In particular, Section 102 of NEPA requires all Federal agencies to the fullest extent 29 
possible: 30 

“(B) identify and develop methods and procedures, in consultation with the Council 31 
on Environmental Quality established by subchapter II of this chapter, which will 32 
insure that presently unquantified environmental amenities and values may be given 33 
appropriate consideration in decisionmaking along with economic and technical 34 
considerations.” 35 
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However, neither NEPA nor CEQ requires the costs and benefits of a proposed action be 1 
quantified in dollars or any other common metric. 2 

The intent of this section is not to identify and provide monetary estimates of all the potential 3 
societal benefits of the proposed project and compare these to a monetized estimate of the 4 
potential costs of the proposed project.  Instead, this section focuses on monetized values for 5 
only those activities closely related to the building and operation of the proposed new unit.  For 6 
other benefits and costs of such magnitude or importance that their inclusion in this analysis can 7 
inform the NRC and Corps decision-making processes, the review team offers quantified 8 
assessments.  This section compiles and compares the pertinent analytical conclusions reached 9 
in earlier chapters of this EIS.  It gathers all of the expected impacts from building and operating 10 
the proposed Unit 3 and aggregates them into two final categories:  the expected costs and the 11 
expected benefits to be derived from approval of the proposed action. 12 

Although the analysis in this section is conceptually similar to a purely economic benefit-cost 13 
analysis, which determines the net present dollar value of a given project, the intent of this 14 
section is to identify potential societal benefits of the proposed activities and compare these to 15 
the potential internal (i.e., private) and external (i.e., societal) costs of the proposed activities.  16 
The purpose is to generally inform the COL process by gathering and reviewing information that 17 
demonstrates the likelihood that the benefits of the proposed activities outweigh the aggregate 18 
costs. 19 

General issues related to UniStar’s financial viability are outside the scope of NRC’s EIS 20 
process and, thus, are not considered in this EIS.  Issues related to UniStar’s financial 21 
qualifications will be addressed in the NRC’s safety evaluation report.  It is not possible to 22 
quantify and assign a value to all benefits and costs associated with the proposed action.  This 23 
analysis, however, attempts to identify, quantify, and provide monetary values for benefits and 24 
costs when reasonable estimates are available. 25 

Section 10.6.1 discusses the benefits associated with the proposed action.  Section 10.6.2 26 
discusses the costs associated with the proposed action.  A summary of benefits is shown in 27 
Table 10-3.  In accordance with NRC’s guidance in NUREG-1555 (page 10.4.2-4), internal costs 28 
of the proposed project are presented in monetary terms.  Internal costs include all of the costs 29 
included in a total capital cost assessment:  the direct and indirect cost of construction and 30 
preconstruction plus the annual costs of operation and maintenance.  Section 10.6.3 provides a 31 
summary of the impact assessments, bringing previous sections together to establish a general 32 
impression of the relative magnitude of the proposed project’s costs and benefits. 33 

10.6.1 Benefits 34 

The most apparent benefit from building and operating a power plant is that it generates power 35 
and provides thousands of residential, commercial, and industrial consumers with electricity.  36 
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Maintaining an adequate supply of electricity in any given region has social and economic 1 
importance because adequate electricity is the foundation for economic stability and growth and 2 
is fundamental to maintaining the current standard of living.  Because the focus of this EIS is on 3 
the proposed expansion of the Calvert Cliffs site’s generating capacity, this section focuses 4 
primarily on the relative benefits of the proposed option rather than the broader, more generic 5 
benefits of electricity supply.  6 

10.6.1.1 Societal Benefits 7 

For the production of electricity to be beneficial to a society, there must be a corresponding 8 
demand, or “need for power,” in the region.  Chapter 8 defines and discusses the need for 9 
power in more detail.  From a societal perspective, price stability and longevity, energy security, 10 
and fuel diversity are the primary benefits associated with nuclear power generation relative to 11 
most other alternative generating approaches.  These benefits are described in this subsection. 12 

Table 10-3.  Summary of Benefits of the Proposed Action 13 

Benefit Category Benefit Description 
Value of Benefit Over 

License Period 

Net Electrical Generating Benefits 

Net Generating Capacity ~1600 MW(e) -- 

Electricity Generated (operating 
at 90% capacity) 

~12,600,000 MW(h) per year -- 

Taxes and Other Revenue During Plant Construction, Preconstruction, and Operation Period 
(transfer payments—not independent benefits) 

Tax Revenues  Property tax payments increase as UniStar’s 
investment increases during construction 
and preconstruction.  Tax payment would 
increase to approximately $71.3 million a 
year.  During operations tax payments will 
decline over time due to depreciation, 
starting at $57 million in the first year.  Sales, 
income, and residential property taxes will 
have a lesser impact on the local and State 
economy.   

$2.3 Billion 

Effects on Regional Productivity 

Construction Workers Approximately 3950 direct peak workers 
create an additional increase of 542 to 948 
indirect jobs.  

SMALL 

Operational Workers Approximately 363 direct workers create an 
additional increase of 248 indirect jobs within 
the region for 40 years of operation. 

SMALL 
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Socioeconomics Increased tax revenue supports 
improvements to public infrastructure and 
social services.  The increased revenue 
spurs future growth and development. 

SMALL 

Technical and Other Non-
Monetary Benefits 

Fuel diversity reduces exposure to supply 
risk associated with reliance on any single 
fuel source. 

 

Electricity Price Volatility Dampens potential for electricity price 
volatility. 

 

Electrical Reliability Enhances electricity supply reliability.  

Price Stability and Longevity 1 

Because of relatively low and non-volatile fuel costs (approximately 0.5 cents per kWh) and a 2 
projected capacity utilization rate of 85 to 93 percent, nuclear energy is a dependable source of 3 
electricity that can be provided at relatively stable prices to consumers over a long period of 4 
time.  Nuclear power plants are generally not subject to fuel price volatility like natural gas and 5 
oil power plants.  In addition, uranium fuel constitutes only 3 to 5 percent of the cost of a 6 
kilowatt-hour of nuclear-generated electricity.  Doubling the price of uranium increases the cost 7 
of electricity by about 7 percent, while doubling the price of gas would add about 70 percent to 8 
the price of electricity, and doubling the cost of coal would add about 36 percent to the price of 9 
electricity (WNA 2010).  10 

Energy Security and Fuel Diversity 11 

Currently, more than 70 percent of the electricity generated in the United States is generated 12 
from fossil-based technologies.  Thus, non-fossil-based generation, such as nuclear generation, 13 
is essential to maintaining diversity in the aggregate power generation fuel mix (DOE/EIA 2007).  14 
Nuclear power contributes to the diverse U.S. energy mix, thereby hedging the risk of shortages 15 
and price fluctuations for any one generating system.   16 

As discussed in Chapter 8, the MPSC has determined the need for an additional 4000 MW of 17 
electric generating capacity to provide a reliable supply and an in-state reserve margin (MPSC 18 
2007).  The proposed Unit 3 capacity of 1600 MW would provide 40 percent of the need.  19 

A diverse fuel mix helps to protect consumers from contingencies, such as fuel shortages or 20 
disruptions, price fluctuations, and changes in regulatory practices.  Maryland’s fuel mix for 21 
electricity is more than 55 percent coal, 28 percent nuclear, more than 11 percent gas and oil, 22 
and 5 percent renewable (MPSC 2007).  The addition of proposed Unit 3 would increase the 23 
share of nuclear capacity from 13.9 to 23.7 percent (MPSC 2007), which would provide the 24 
region with a hedge against risks of future shortages and price fluctuations of alternative 25 
generating systems.  26 
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Need for Power 1 

The MPSC analyzed the need for power from a new baseload generating unit in Maryland in a 2 
2007 report (MPSC 2007) and in the CPCN proceeding (MPSC 2009a).  In June 2009, the 3 
MPSC granted a CPCN to UniStar for proposed Unit 3 (MPSC 2009b).  As discussed in Chapter 4 
8, the NRC staff relied on the MPSC’s determinations to reach its conclusion that there is a 5 
need for baseload power from proposed Unit 3 at Calvert Cliffs by 2016.  6 

10.6.1.2 Regional Benefits 7 

Regional benefits of the proposed construction and operation of Unit 3 include enhanced tax 8 
revenues, regional productivity, and community impacts. 9 

Tax Revenue Benefits 10 

Revenues would accrue to the State and the two-county economic impact area primarily in the 11 
form of property, income, and sales taxes over a short-term period due to construction and 12 
preconstruction activities and over a long-term period due to operation activities.   13 

For the construction and preconstruction period, it was estimated in Chapter 4 that revenues 14 
during the peak in construction and preconstruction activity would increase primarily to Maryland 15 
from state income and sales taxes, to St. Mary’s County in the form of county income taxes, and 16 
in Calvert County due to county income taxes and property taxes from the proposed Unit 3.  Tax 17 
revenues to the State of Maryland and St. Mary’s County are expected to be small compared to 18 
their annual revenues.  In Calvert County, the property taxes from Unit 3 would be a significant 19 
portion of County revenues.  As construction and preconstruction activities progress and the 20 
taxable value of the property increases, so would the annual property taxes.  UniStar estimated 21 
Unit 3-related property taxes in 2010 would be $3.5 million, increasing to $71.3 million in the final 22 
year of construction and preconstruction.  Given that estimated 2009 Calvert County revenues 23 
are $221 million, the $71.3 million in the final year of construction and preconstruction represents 24 
approximately 32.2 percent of 2009 Calvert County revenues (UniStar 2009b).  Once operation 25 
commences, Unit 3 would qualify for a 50 percent reduction in assessed personal property value.  26 
Therefore, property taxes would be based on half the assessed value of the plant and would 27 
continue to decline due to depreciation.  UniStar estimates taxes in the first year of operations to 28 
be approximately $57.1 million (UniStar 2009b).  After the first 15 years of operation, Calvert 29 
County could tax the full assessed value of the unit, which would bring tax payments up to 30 
$82.1 million in Year 16, then they would continue to decline due to depreciation.  Other taxes 31 
would be collected during the 40-year operation period, such as state sales tax on goods bought 32 
by operations workers employed at the facility and those purchased by UniStar in regards to the 33 
new unit, as well as income taxes on operations workers’ income and property taxes they pay on 34 
their homes.  However, these tax revenues are considered to be de minimis in comparison to 35 
overall revenues from sales, income, and residential property taxes. 36 
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Regional Productivity and Community Impacts 1 

The new unit would require construction and operation workforces of about 3950 and 2 
363 workers, respectively.  The economic activity of the in-migrating portion of these workforces 3 
would stimulate additional indirect jobs for an estimated peak in total employment during 4 
construction and preconstruction of 4492 to 4898 (based on 20 to 35 percent in-migration 5 
scenario) workers, declining to 545 for the 40 years of operation.  Increased spending by the 6 
direct and indirect workforce created as a result of the proposed new unit would increase the 7 
economic activity in the region, most noticeably in Calvert County (Chapters 4 and 5).  The 8 
general growth of the economic opportunities in the region would be a positive economic 9 
development. 10 

Additional information on the economic impacts of constructing and operating the proposed 11 
Unit 3 is provided in Sections 4.4.4 and 5.4.4.  A summary of benefits is shown in Table 10-3. 12 

10.6.2 Costs 13 

Internal costs to UniStar, as well as external costs to the surrounding region and environment, 14 
would be incurred during construction, preconstruction, and operation of Unit 3 on the Calvert 15 
Cliffs site.  Internal costs include the costs to physically build the power plant (capital costs), as 16 
well as operating and maintenance costs, fuel costs, waste disposal costs, and 17 
decommissioning costs.  External costs include all costs imposed on the environment and 18 
region surrounding the plant that are not internalized by the company and may include such 19 
things as a loss of regional productivity, environmental degradation, or loss of wildlife habitat.  20 
The external costs listed in Table 10-4 summarize environmental impacts to resources that 21 
could result from preconstruction, construction, and operation of Unit 3.  Because Table 10-4 22 
includes costs from preconstruction activities, it overestimates the costs of the NRC-authorized 23 
portion of the proposed action. 24 

Table 10-4.  Summary of Costs of Preconstruction, Construction, and Operation 25 

Cost Category Description of Cost 

Internal Costs 

Overnight Capital Cost $7.2–$9.6 billion [$4500 to $6000 per installed kW(e)] 

Operation $391–580 million per year based on $0.031–0.046 per kWh, and 
$1047–1400 million per year based on $0.083–0.0111 per kWh 

Decommissioning  Approximately 0.1 to 0.2 cents per kWh  

External Costs  

Land Use SMALL.  Co-located on the Calvert Cliffs site (2070 ac) with CCNPP 
Units 1 and 2.   

Water Use and Water Quality SMALL.  Surface and groundwater use would be mitigated by 
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 construction of desalinization plant for cooling water systems.  
Chesapeake Bay water demand from desalinization equals an 
estimated total 43,480 gpm.  

Terrestrial Ecology 
 

MODERATE for terrestrial ecology.  High-value habitats and resources 
would be permanently lost or degraded.  Rectification, enhancement, 
and conservation set-asides may partially offset losses.  NRC-
authorized construction impact level is SMALL. 

Aquatic Ecology  MODERATE for aquatic species.  Construction and preconstruction of 
Unit 3 would eliminate one fishing pond and 8350 ft of intermittent and 
perennial stream channels; also 5.7 ac subtidal Bay bottom would be 
affected by dredging, trenching, or armoring; entrainment, 
impingement, and entrapment during operation of Unit 3 would affect 
many species annually during the lifetime of the plant.  NRC-authorized 
construction impact level is SMALL. 

Table 10-4.  (contd) 1 

Cost Category Description of Cost 

Health Impacts (Nonradiological 
and Radiological) 

SMALL.  Estimated temperature increases would not significantly 
increase the abundance of thermophilic microorganisms.  Radiological 
doses and nonradiological health hazards to the public and 
occupational workers would be monitored and controlled in accordance 
with regulatory limits.  Radiological exposure would be below limits to 
workers and public. 

Hazardous and Radioactive 
Waste 

SMALL.  Storage, treatment, and disposal of radioactive waste.  
Commitment of underground geological resources for disposal of 
radioactive spent fuel.  Compliance with applicable Federal, State, and 
local laws, ordinances, and regulations intended to prevent or minimize 
adverse environmental impacts of hazardous wastes. 

Air Quality SMALL.  Air emissions from diesel generators, auxiliary boilers and 
equipment, and vehicles may have a small impact on workers and local 
residents.  Cooling tower drift will deposit some salt on the surrounding 
vicinity, but the level is unlikely to result in any measurable impact on 
plants and vegetation.  Cooling tower atmospheric plume discharge 
abated with design. 

Materials, Energy, and Uranium SMALL.  Irreversible and irretrievable commitments of materials and 
energy, including depletion of uranium. 

Socioeconomics SMALL to MODERATE.  Construction and preconstruction of Unit 3 
may pose additional costs to public and social services in the area.  
Some costs may be offset by tax revenues generated by the 
construction and preconstruction phase.  Temporary impacts on the 
local roads near the Calvert Cliffs site. 

Environmental Justice SMALL.  No environmental pathways were identified through which 
minority or low-income populations could be disproportionately and 
adversely impacted. 
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Cultural Resources LARGE.  UniStar has negotiated an MOA with the Corps and the 
Maryland Historical Trust on the process for data recovery and 
documentation for three NRHP-eligible sites that would be adversely 
affected.  NRC-authorized construction impact level is SMALL. 

10.6.2.1 Internal Costs 1 

Because no new nuclear plants have been built in the United States in many years, there is lack 2 
of empirical cost data on recent domestic construction.  Therefore, the analyses upon which the 3 
review team has relied for its conclusions were based largely upon construction cost evidence 4 
for a variety of different designs and in several different countries. Consequently, there is a 5 
significant amount of uncertainty regarding the true costs of constructing a new unit.  However, 6 
the review team determined that there are a number of general aspects about major 7 
construction projects that hold for the proposed project and can be used to characterize 8 
expected costs.  The most substantial monetary cost associated with nuclear energy is the cost 9 
of capital.  Nuclear power plants typically have relatively high capital costs for building the plant, 10 
but low fuel costs relative to alternative power generation systems.  Because of the large capital 11 
costs for nuclear power plants, servicing the capital costs of a nuclear power plant is the most 12 
important factor determining the economic competitiveness of nuclear energy.  Construction and 13 
preconstruction delays can add significantly to the cost of a plant, which translate directly into 14 
higher interest expenses on borrowed funds.  Maryland does not allow utilities to pass on the 15 
cost of construction to ratepayers until after the plant is online (a process called “allowance for 16 
funds used during construction”), which is often used as a strategy for reducing the project’s 17 
cost of capital.   18 

Construction and Preconstruction Costs 19 

In evaluating monetary costs related to building Unit 3, UniStar reviewed recently published 20 
literature; vendor information; internally generated financial information; and internally 21 
generated, site-specific information (UniStar 2009b).  The NRC also reviewed recently 22 
published literature (MIT 2003; University of Chicago 2004; DOE/EIA 2004b; Keystone 2007; 23 
and IEA 2005) and site-specific information.  The overnight capital costs in the studies were 24 
based primarily on estimated rather than actual construction costs and ranged from a low of 25 
approximately $1000/kW(e) to a high of approximately $4000/kW(e).  Differences relate to the 26 
year that the dollar value was expressed in, the exchange rate, the sample size, the technology, 27 
number of units built, site characteristics, and other assumptions used.  UniStar’s estimate of 28 
the construction and preconstruction cost is discussed below. 29 

UniStar expressed its capital cost estimate in terms of “overnight capital cost,” which is a 30 
commonly used approach in the construction industry.  The following costs are included in the 31 
overnight capital costs: 32 
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 the engineering, procurement, construction, and preconstruction costs for the U.S. EPR 1 
proposed for the site 2 

 the owner’s costs, including construction and preconstruction activities, cooling water intake 3 
structures and cooling towers, import duties on components, insurance, spare parts, 4 
transmission interconnection, development costs, project management costs, owner’s 5 
engineering, State and local permitting, legal fees, and staffing-related training 6 

 contingency costs. 7 

UniStar concluded $4500/kW to $6000/kW would be applicable to Unit 3, which equates to 8 
roughly $7.2 billion to $9.6 billion.  Interest and cost escalation during the construction and 9 
preconstruction period are excluded from the overnight capital cost.  All of these estimates 10 
include the cost of both construction and preconstruction activities.  Thus, they overestimate the 11 
costs of the proposed action and provide a conservative estimate of the costs for the benefit-12 
cost analysis. 13 

Operation Costs  14 

Operation costs are frequently expressed as the levelized cost of electricity, which is the price 15 
per kWh of producing electricity, including the cost needed to cover operating costs and 16 
annualized capital costs.  Overnight capital costs account for a third of the levelized cost, and 17 
interest costs on the overnight costs of construction account for another 25 percent (University 18 
of Chicago 2004).  Levelized cost estimates in recent studies range from 36 to $83 per MWh 19 
(3.6 to 8.3 cents per kWh).  Factors affecting the range include choices for discount rate, 20 
duration of the project, plant life span, capacity factor, cost of debt, the ratio of debt to equity in 21 
financing, depreciation (rate and years), tax rates, and premium for uncertainty.  Estimates 22 
include decommissioning, but due to the effect of discounting a cost that would occur as much 23 
as 40 years in the future, decommissioning costs have relatively little effect on the levelized 24 
cost.  Also, the Energy Policy Act of 2005 provided a production tax credit for the first advanced 25 
reactors brought online in the United States and would tend to lower the estimated operating 26 
cost (UniStar 2009a).  UniStar concluded that $31 to $46 per MWh ($0.031 to $0.046 per kWh) 27 
represents a reasonable range for the expected levelized cost (UniStar 2009a).  However, the 28 
Keystone Study estimates the levelized cost to range from $0.083 to $0.111 per kWh (Keystone 29 
2007).  In addition, the review team examined the update to the MIT study (MIT 2009), which re-30 
evaluated the overnight levelized cost of electricity at 8.4 cents per kWh (2007$).  In 2008 31 
dollars, the results of the cited studies yield an overall range of 3.8 to 8.6 cents per kWh for 32 
operation costs. 33 

Fuel Costs 34 

From the outset, the basic attraction of nuclear energy has been its low fuel costs compared to 35 
coal, oil, and gas-fired plants.  Uranium, however, has to be processed, enriched, and fabricated 36 
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into fuel elements and about half of the cost results from enrichment and fabrication.  1 
Allowances must also be made for the management of radioactive spent fuel and the ultimate 2 
disposal of this spent fuel or the wastes separated from it.  However, even with these costs 3 
included, the total fuel costs of a nuclear power plant are typically about a third of those for a 4 
coal-fired plant and between a quarter and a fifth of those for a natural gas combined-cycle plant 5 
(University of Chicago 2004).  For consistency with the operating cost estimates provided, the 6 
review team based its fuel cost assumptions on the recent World Nuclear Association’s study, 7 
which estimated nuclear fuel costs to be $0.449 cents per kWh (WNA 2010).   8 

Waste Disposal 9 

The back-end costs of nuclear power contribute a small share of total cost because of the long 10 
lifetime of a nuclear reactor and the fact that provisions for waste-related costs can be 11 
accumulated over that time.  Spent fuel management costs are estimated to be 0.1 cents 12 
per kWh (WNA 2010; DOE 2008). 13 

Decommissioning 14 

The NRC has requirements for licensees at 10 CFR 50.75 to provide reasonable assurance that 15 
funds will be available for the decommissioning process.  Because of the effect of discounting a 16 
cost that would occur as much as 40 years in the future, decommissioning costs have relatively 17 
little effect on the levelized cost of electricity generated by a nuclear power plant.  18 
Decommissioning costs are about 9 to 15 percent of the initial capital cost of a nuclear power 19 
plant.  However, when discounted, they contribute only a few percent to the investment cost and 20 
even less to the generation cost.  In the United States, they account for 0.1 to 0.2 cents per 21 
kWh, which is no more than 5 percent of the cost of the electricity produced (WNA 2010). 22 

10.6.2.2 External Costs 23 

External costs are social and/or environmental effects caused by the proposed construction, 24 
preconstruction, and operation of a new reactor at the Calvert Cliffs site.  This COL EIS includes 25 
the NRC staff’s analysis that considers and weighs the environmental impacts of building and 26 
operating a new nuclear unit at the Calvert Cliffs site or at alternative sites and mitigation 27 
measures available for reducing or avoiding these adverse impacts.  It also includes the staff’s 28 
recommendation to the Commission regarding the proposed action. 29 

Environmental and Social Costs 30 

Chapter 4 of this EIS describes the impacts of constructing Unit 3 on the environment with 31 
respect to the land, water, ecology, socioeconomics, radiation exposure to construction workers, 32 
and measures and controls to limit adverse impacts during building activities.  Chapter 5 of this 33 
EIS examines environmental issues associated with operation of the new Unit 3 for an initial 40-34 
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year period.  Potential operational impacts on land-use, air quality, water, terrestrial and aquatic 1 
ecosystems, socioeconomics, historic and cultural resources, environmental justice, non-2 
radiological and radiological health effects, postulated accidents, and applicable measures and 3 
controls that would limit the adverse impacts of station operation during the 40-year operating 4 
period are considered.  In accordance with 10 CFR Part 51, all impacts identified in Chapters 4 5 
and 5 have been analyzed, and a significance level of potential adverse impacts (i.e., SMALL, 6 
MODERATE, or LARGE) has been assigned.  Chapter 6 of this EIS addresses the 7 
environmental impacts from:  (1) the uranium fuel cycle and solid waste management, (2) the 8 
transportation of radioactive material, and (3) the decommissioning of Unit 3 at the Calvert Cliffs 9 
site.  Chapter 7 of this EIS places all of the potential impacts of the new unit in the context of all 10 
past, present, and reasonably foreseeable future activities in the general area that may have a 11 
nexus to the region.  Chapter 9 of this EIS includes the review team’s review of alternative sites 12 
and alternative power generation systems.  A summary of project internal and external costs is 13 
shown in Table 10-4. 14 

Unlike generation of electricity from coal and natural gas, normal operation of a nuclear power 15 
plant does not result in significant emissions of criteria air pollutants (e.g., oxides of nitrogen or 16 
sulfur dioxide), methyl mercury, or greenhouse gases associated with global warming and 17 
climate change.  Combustion-based power plants are responsible for at least 70 percent of the 18 
sulfur dioxide, at least 21 percent of nitrogen oxides, and 51 percent of the mercury emissions 19 
from industrial sources in the United States (EPA 2009) and 40 percent of the carbon dioxide 20 
(DOE/EIA 2008).  Eighty-two percent of the electric power industry’s emissions are from coal-21 
fired plants (DOE/EIA 2008).  Chapter 9 of this EIS analyzes coal- and natural gas-fired 22 
alternatives to the construction and operation of the proposed Unit 3.  Air emissions from these 23 
alternatives and nuclear power are summarized in Chapters 4, 5 and 9. 24 

As mentioned previously, Table 10-4 summarizes the external costs (i.e., environmental 25 
impacts) associated with the preconstruction, construction, and operation of Unit 3.  Table 4-11 26 
summarizes the impacts from construction.  Impacts to land use, air quality, housing, public 27 
services, aesthetics and recreation, and radiological and nonradiological health would all be 28 
SMALL.  Because the overall impact to these resources from the proposed project in its entirety 29 
would be SMALL, the NRC portion of the project (i.e., construction as defined in 10 CFR 51.4, 30 
and operation of the proposed new unit) accordingly would also be SMALL.  31 

For terrestrial and aquatic ecosystems the impact from the entire project would be MODERATE, 32 
and the impact from the NRC-authorized portion of the project would be SMALL.  For aquatic 33 
ecosystems, the impact from the entire project would be MODERATE, and the impact from the 34 
NRC-authorized portion would be SMALL.  The socioeconomic impacts for the overall project 35 
would be SMALL to LARGE (beneficial), and the impact from the NRC-authorized activities 36 
would be SMALL to LARGE (beneficial).  Impacts to cultural resources are considered LARGE 37 
for the total project but SMALL for the NRC-authorized activities. 38 
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10.6.3 Summary of Benefits and Costs 1 

UniStar’s business decision to pursue expansion of Calvert Cliffs’ generating capacity by adding 2 
an additional nuclear reactor is an economic decision based on private financial factors subject 3 
to regulation by the MPSC.  Although no specific monetary values could reasonably be 4 
assigned to the identified societal benefits, the review team believes that the potential societal 5 
benefits of the proposed expansion of the Calvert Cliffs site are substantial.  In comparison, the 6 
external socioeconomic and environmental costs imposed on the region appear to be relatively 7 
small. 8 

Table 10-3 and Table 10-4 include a summary of both internal and external costs of the 9 
proposed activities at the Calvert Cliffs site, as well as the identified benefits.  The tables include 10 
references to other sections of this EIS when more detailed analyses and impact assessments 11 
are available for specific topics.   12 

The NRC staff concludes, on the basis of the assessments in this EIS that the building activities 13 
and operation of the proposed Calvert Cliffs Unit 3, with mitigation measures identified by the 14 
review team, would have accrued benefits that most likely would outweigh the economic, 15 
environmental, and social costs associated with constructing and operating Unit 3 at the Calvert 16 
Cliffs site. 17 

10.7 NRC Staff Recommendation 18 

The NRC staff’s preliminary recommendation to the Commission related to the environmental 19 
aspects of the proposed action is that the COL should be issued.  The staff’s evaluation of the 20 
safety and emergency preparedness aspects of the proposed action will be addressed in the 21 
staff’s safety evaluation report that is anticipated to be published in July 2012. 22 

The staff’s preliminary recommendation is based on (1) the ER submitted by UniStar (2009a); 23 
(2) consultation with Federal, State, Tribal, and local agencies; (3) the review team’s 24 
independent review; (4) the NRC staff’s consideration of comments related to the environmental 25 
review that were received during the public scoping process; and (5) the assessments 26 
summarized in this EIS including the potential mitigation measures identified in the ER and in 27 
this EIS.  In making its preliminary recommendation, the staff determined that none of the 28 
alternative sites assessed is obviously superior to the Calvert Cliffs site.   29 

The NRC’s determination is independent of the Corps’ determination of a Least Environmentally 30 
Damaging Practicable Alternative pursuant to Clean Water Act Section 404(b)(1) Guidelines.  31 
The Corps will conclude its analysis of both offsite and onsite alternatives in its Record of 32 
Decision.   33 



 Conclusions and Recommendations 

April 2010 10-29 Draft NUREG-1936 

10.8 References 1 

10 CFR Part 50.  Code of Federal Regulations, Title 10, Energy, Part 50, “Domestic Licensing of 2 
Production and Utilization Facilities.” 3 

10 CFR Part 51.  Code of Federal Regulations, Title 10, Energy, Part 51, “Environmental 4 
Protection Regulations for Domestic Licensing and Related Regulatory Functions.” 5 

10 CFR Part 52.  Code of Federal Regulations, Title 10, Energy, Part 52, “Licenses, 6 
Certifications, and Approvals for Nuclear Power Plants.” 7 

33 CFR Part 325.  Code of Federal Regulations. Title 33, Navigation and Navigable Waters, 8 
Part 325, “Processing of Department of the Army Permits.” 9 

33 CFR Part 332.  Code of Federal Regulations. Title 33, Navigation and Navigable Waters, 10 
Part 325, “Compensatory Mitigation for Losses of Aquatic Resources.” 11 

40 CFR Part 1508.  Code of Federal Regulations.  Title 40, Protection of Environment, 12 
Part 1508, “Terminology and Index.” 13 

72 FR 57416.  October 9, 2007.  “Limited Work Authorizations for Nuclear Power Plants.”  14 
Federal Register, Nuclear Regulatory Commission.  15 

Clean Water Act.  33 USC 1251, et seq. (also referred to as the Federal Water Pollution Control 16 
Act [FWPCA]).  17 

Maryland Historical Trust (MHT).  2009.  Letter from J. Rodney Little (MHT) to William Seib 18 
(USACE), “Subject: MHT Review of Phase II National Register Evaluations and Assessment of 19 
Effects for Cultural Resources, Calvert Cliffs Nuclear Power Plant Expansion, Calvert County, 20 
Maryland.”  February 13, 2009.  Accession No. ML090570416. 21 

Maryland Public Service Commission (MPSC).  2007.  Electric Supply Adequacy Report of 22 
2007.  Accessed October 7, 2009, at 23 
http://webapp.psc.state.md.us/Intranet/psc/Reports_new.cfm.  Accession No. ML100320303. 24 

Maryland Public Service Commission (MPSC).  2009a.  In the Matter of the Application of 25 
UniStar Nuclear Energy, LLC and UniStar Nuclear Operating Services, LLC for a Certificate of 26 
Public Convenience and Necessity to Construct a Nuclear Power Plant at Calvert Cliffs in 27 
Calvert County, Maryland.  Case Number 9127.  Proposed Order of Hearing Examiner, April 28, 28 
2009. 29 



Conclusions and Recommendations  

Draft NUREG-1936 10-30 April 2010 

Maryland Public Service Commission (MPSC).  2009b.  In the Matter of the Application of 1 
UniStar Nuclear Energy, LLC and UniStar Nuclear Operating Services, LLC for a Certificate of 2 
Public Convenience and Necessity to Construct a Nuclear Power Plant at Calvert Cliffs in 3 
Calvert County, Maryland.  Case Number 9127.  Order Number 82741, June 26, 2009. 4 

Massachusetts Institute of Technology (MIT).  2003.  The Future of Nuclear Power:  An 5 
Interdisciplinary MIT Study.  Accessed at http://web.mit.edu/nuclearpower/.  Accession No. 6 
ML093160837. 7 

Massachusetts Institute of Technology (MIT).  2009.  Update of the MIT 2003 Future of Nuclear 8 
Power.  Accession No. ML100600695. 9 

National Environmental Policy Act of 1969 (NEPA).  42 USC 4321, et seq. 10 

International Energy Agency (IEA).  2005.  Projected Costs of Generating Electricity: 2005 11 
Update.  Organisation for Economic Cooperation and Development, Paris, France. 12 

The Keystone Center (Keystone).  2007.  Nuclear Power Joint Fact-Finding.  Accessed at 13 
http://www.keystone.org/spp/documents/FinalReport_NJFF6_12_2007(1).pdf.  Accession No. 14 
ML093160833. 15 

Organisation for Economic Co-Operation and Development Nuclear Energy Agency and 16 
International Atomic Energy Agency (OECD NEA and IAEA).  2008.  Uranium 2007.  22nd ed., 17 
Paris.  18 

Rivers and Harbors Appropriation Act of 1899 (Rivers and Harbors Act).  33 U.S.C. 403, as 19 
amended. 20 

UniStar Nuclear Energy, LLC and UniStar Nuclear Operation Services, LLC (UniStar).  2007.  In 21 
the Matter of:  Application of UniStar Nuclear Energy, LLC and UniStar Nuclear Operating 22 
Services, LLC for a Certificate of Public Convenience and Necessity to Construct a Nuclear 23 
Power Plant at Calvert Cliffs in Calvert County.  Application for a Certificate of Public 24 
Convenience and Necessity before the Public Service Commission of Maryland.  Case Number 25 
9126, November 6, 2007. 26 

UniStar Nuclear Development, LLC (UniStar).  2008a.  Letter from G.J. Wrobel (UniStar) to, 27 
U.S. Nuclear Regulatory Commission “UniStar Nuclear Energy, NRC Docket No. 52-016 28 
Submittal of Corrected Revision 3 to the Combined License Application for the Calvert Cliffs 29 
Nuclear Power Plant, Unit 3.”  August 20, 2008.  Accession No. ML082390786. 30 

UniStar Nuclear Development, LLC (UniStar).  2008b.  Calvert Cliffs Nuclear Power Plant Unit 3 31 
Joint Federal/State Application to the United States Army Corps of Engineers and the Maryland 32 



 Conclusions and Recommendations 

April 2010 10-31 Draft NUREG-1936 

Department of the Environment for the Alteration of any Floodplain, Waterway, Tidal or Nontidal 1 
Wetland in Maryland.  Transmittal letters from D. Lutchenkov (UniStar) to Maryland Department 2 
of the Environment and to K. Anderson (USACE) for USACE Application Number NAB-2007-3 
08123-M05.  May 16, 2008.  Accession No. ML081840343. 4 

UniStar Nuclear Development, LLC (UniStar).  2009a.  Calvert Cliffs Nuclear Power Plant Unit 3 5 
Combined License Application, Part 3, Environmental Report.  Revision 6.  UniStar, Baltimore, 6 
Maryland.  Accession No. ML093010445. 7 

UniStar Nuclear Energy (UniStar).  2009b.  Letter from G. Gibson (UniStar) to NRC (Document 8 
Control Desk), Follow-up response to Environmental Report, RAI No. 127, Estimated Tax 9 
Benefit, November 16, 2009.  Accession No. ML093220193. 10 

University of Chicago.  2004.  The Economic Future of Nuclear Power.  Accessed at 11 
http://www.anl.gov/Special_Reports/NuclEconAug04.pdf.  Accession No. ML093160838. 12 

U.S. Army Corps of Engineers (USACE).  1987.  Corps of Engineers Wetlands Delineation 13 
Manual.  U.S. Army Engineer Waterways Experiment Station, Vicksburg, Mississippi. 14 

U.S. Army Corps of Engineers (USACE).  2008.  Public Notice in Reply to Application Number 15 
CENAB-OP-RMS NAB-2007-01823-M05 (Calvert Cliff’s 3 Nuclear Project, LLC/Unistar Nuclear 16 
Operating Services, LLC).  September 3, 2008.  Available at 17 
http://www.nab.usace.army.mil/Regulatory/PublicNotice/Calvert/07.08123.pdf.  Accession No. 18 
ML093160841. 19 
 20 
U.S. Army Corps of Engineers (USACE).  2010.  Letter from K.B. Anderson (USACE) to R.J. 21 
Nelson (Office of Federal Agency Programs, Advisory Council on Historic Preservation), Review 22 
of US Army Corps of Engineers and Maryland State Historic Preservation Officer regarding 23 
Calvert Cliffs 3 Nuclear Plant (CENAB-OP-RMS) effect on historic properties and Memorandum 24 
of Agreement.  March 16, 2010.  Accession No. ML100810272. 25 

U.S. Census Bureau (USCB).  2006a.  U.S. Census Bureau 2006 Annual Trade Wholesale 26 
Report, Table 1, Estimated Sales and Inventories of U.S. Merchant Wholesalers 2002 through 27 
2006.  Available at 28 
http://www.census.gov/wholesale/www/historic_releases/annual_historic_releases.html. 29 

U.S. Census Bureau (USCB).  2006b.  US Census Bureau Survey of Plant Capacity:  2006.  30 
U.S. Department of commerce, Economics and Statistics Administration.  Available at 31 
http://www.census.gov/manufacturing/capacity/historical_data/index.html. 32 



Conclusions and Recommendations  

Draft NUREG-1936 10-32 April 2010 

U.S. Department of Energy (DOE).  2005.  Cost Estimating Guidelines for Generation IV 1 
Nuclear Energy Systems, Rev. 2.02 Final.  Economic Modeling Working Group.  Available at 2 
http://nuclear.inl.gov/deliverables/docs/emwgguidelines_rev2.pdf. 3 

U.S. Department of Energy (DOE). 2008. Yucca Mountain Repository. Accessed May 22, 2008 4 
at http://www.ocrwm.doe.gov/ym_repository/index.shtml#4. Accession No. ML100600704. 5 

U.S. Department of Energy-Energy Information Administration (DOE/EIA).  2004a.  Application 6 
of Advanced Construction Technologies to New Nuclear Power Plants.  MPR-2610, Revision 2.  7 
Washington, D. C.  Accessed April 1, 2009 at 8 
http://www.ne.doe.gov/np2010/reports/mpr2610Rev2Final924.pdf.  Accession No. 9 
ML093160836. 10 

U.S. Department of Energy-Energy Information Administration (DOE/EIA).  2004b.  Annual 11 
Energy Outlook, With Projections to 2025. DOE/EIA-0383(2004).  Washington, D.C.  Accessed 12 
September 17, 2008 at http://www.eia.doe.gov/oiaf/archive/aeo04/pdf/0383(2004).pdf.  13 
Accession No. ML093160831. 14 

U.S. Department of Energy-Energy Information Administration (DOE/EIA).  2007.  Electric 15 
Power Annual.  Accessed July 6, 2009 at 16 
http://www.eia.doe.gov/cneaf/electricity/epa/epa_sum.html.  Accession No. ML093160832. 17 

U.S. Department of Energy/Energy Information Administration (DOE/EIA).  2008.  Emissions of 18 
Greenhouse Gases in the United States. DOE/EIA-0573(2008).  Accessed February 3, 2010 at 19 
http://www.eia.doe.gov/oiaf/1605/ggrpt/gwp_gases.html.  Accession No. ML100580032. 20 

U.S. Environmental Protection Agency (EPA).  2009.  Report on the Environment.  A-Z 21 
Indicators List.  Accessed on February 3, 2010 at 22 
http://cfpub.epa.gov/eroe/index.cfm?fuseaction=list.listByAlpha#E.  Accession No. 23 
ML100580033. 24 

U.S. Nuclear Regulatory Commission (NRC).  2000.  Environmental Standard Review Plan— 25 
Standard Review Plans for Environmental Reviews for Nuclear Power Plants.  NUREG-1555, 26 
Washington, D.C.  Includes 2007 updates.  27 

World Nuclear Association (WNA).  2010.  The Economics of Nuclear Power.  Accessed 28 
March 8, 2010 at http://www.world-nuclear.org/info/inf02.html.  Accession No. ML100600712. 29 


