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following individuals were responsible for conducting the work 
associated with preparing this environmental assessment associated with 
the renewal licensing of the Calvert Cliffs Nuclear Power Plant (CCNPP) 
Independent Spent Fuel Storage Installation (ISFSI): 
 
• P. Diane Mountain, Environmental Resources Management, Inc. 

(ERM), Annapolis, MD, under contract K00R9200283 
 
• Jennifer Flannery, ERM, Exton, PA, under contract K00R9200281 

 
• Peter D. Hall, Metametrics, Inc., Charlottesville, VA, under contract 

PR97-056-001 
 
• Fred Kelley and Tom Jones, Versar Inc., Columbia, MD, under contract 

K00B0200109 
 
• Tom Iaccarino, Spectrum Environmental Sciences, Inc., Frederick, MD, 

under contract K00R9200283 
 
• Steve Sisley, Energy Solutions, Campbell, CA, under contract 

K00B0400122 
 
• Dr. Jonathan Lees, University of North Carolina  
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ABSTRACT 

This document summarizes the State of Maryland’s evaluation of the 
proposed renewal of the license to operate the independent spent fuel 
storage installation (ISFSI) at the Calvert Cliffs Nuclear Power Plant in 
Calvert County, Maryland.  The Power Plant Research Program (PPRP) of 
the Maryland Department of Natural Resources examined the information 
that Constellation Energy Nuclear Group submitted to the U.S. Nuclear 
Regulatory Commission (NRC) in support of license renewal.  PPRP 
examined potential environmental impacts to air quality, water, terrestrial 
and aquatic biology, and socioeconomic resources that could be associated 
with the license renewal.  The document also summarizes the potential 
environmental hazards that could affect the ISFSI, including seismic 
hazards, and includes an evaluation of the aging management program 
being followed at the ISFSI to maintain facility safety.  Finally, the 
document briefly describes the radiologic monitoring program in place at 
Calvert Cliffs. 
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EXECUTIVE SUMMARY 

The Maryland Department of Natural Resources - Power Plant Research 
Program (PPRP) conducted an assessment of the potential environmental 
impacts associated with the license renewal of the Calvert Cliffs 
Independent Spent Fuel Storage Installation (ISFSI) facility.  Calvert Cliffs 
Nuclear Power Plant (CCNPP) has requested that the U.S. Nuclear 
Regulatory Commission (NRC) renew the ISFSI’s license for an additional 
40 years, through 2052.  The key findings and conclusions of PPRP’s 
environmental assessment are presented below. 
 
Air Quality 
There will be only minimal air emissions from the expected operation of 
the ISFSI through 2052.  Renewal of the ISFSI license would not be 
expected to negatively affect the ambient air quality. 
 
Water Resources 
The ISFSI site is well drained and not susceptible to flooding or extreme 
weather impacts.  There are no sanitary or other waste streams at the ISFSI 
during normal operation.  Also, there is no risk for water resource 
contamination during an extreme weather event or natural disaster.  
Therefore, renewal of the ISFSI license would not be expected to 
negatively affect water resources. 
 
Biological Resources 
Biological resources include terrestrial resources (vegetation and wildlife, 
including rare, threatened, and endangered species) and aquatic resources 
(wetlands, streams, and the Chesapeake Bay).  No significant effects on 
biological resources, including terrestrial and aquatic resources in both 
freshwater and estuarine environments, are expected.  Therefore, renewal 
of the ISFSI license would not be expected to negatively affect biological 
resources. 
 
Socioeconomic Resources  
Socioeconomic resources include demographics, employment, fiscal 
resources, land use, transportation, visual resources, noise, and cultural 
resources.  No significant effects on any socioeconomic resource are 
expected.  Therefore, renewal of the ISFSI license would not be expected 
to negatively affect socioeconomic resources. 
 
Environmental Hazards 
As part of its license renewal application, CCNPP submitted an Updated 
Safety Analysis Report to the NRC, which addressed environmental 
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hazards including earthquakes and seismic activity, floods, tornadoes and 
extreme wind, hurricanes and thunderstorms, fires, extreme temperatures, 
and snow and ice. 

Also, the NRC conducted an inspection at the Calvert Cliffs site on April 
29, 2011, in response to the Japanese Fukushima Daiichi Nuclear Station 
Fuel Damage Event which occurred in March 2011.  The objective of this 
inspection was to ensure that Calvert Cliffs has the capability to respond 
to extraordinary consequences from major natural disasters.  The 
inspection concluded that the site has sufficient equipment and 
procedures in place to mitigate these consequences should they occur.    
 
PPRP’s assessment concludes that the risks posed by earthquakes and 
environmental hazards are small and are being adequately addressed by 
the NRC. 
 
Radiation 
To assess long-term impacts to Maryland’s ecological resources, and 
potentially to the health of Maryland’s citizens, PPRP monitors the 
transport and fate of radioactivity routinely released by CCNPP.  Routine 
nuclear power plant releases are permitted under the NRC operating 
license for Units 1 and 2.  Additionally, Constellation analyzes samples of 
drinking water, finfish, air, saline water, shoreline sand, vegetation, and 
shellfish from fixed monitoring locations near CCNPP.  Constellation 
submits the results of its sampling efforts to the NRC annually.  Both 
PPRP’s and Constellation’s radiation monitoring programs have not 
detected any releases that potentially impact public health and safety.   
 
Aging Management 
PPRP undertook an independent review of the Calvert Cliffs ISFSI License 
Renewal Application regarding compliance with NUREG-1927, which is 
the standard review plan for renewal of spent fuel dry cask storage system 
licenses.  This regulation focuses largely on an Aging Management 
Review (AMR), Time Limited Aging Analysis (TLAA), and the Aging 
Management Program (AMP) for the ISFSI.  PPRP concluded that by 
implementing the AMP as detailed in the application, the CCNPP will be 
able to detect the effects of aging before any components lose their 
intended function.   
 
Long Term Plan for Spent Nuclear Fuel 
At current rates of operation, the ISFSI is expected to reach its licensed 
capacity limit for spent fuel storage by the time CCNPP Units 1 and 2 
operating licenses expire in 2034 and 2036, respectively.  The ISFSI would 
not have any remaining capacity to accept the spent fuel remaining in the 
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reactor and its spent fuel pool at decommissioning.  The issue of 
permanent storage of spent nuclear fuel is currently being assessed by the 
NRC. 
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1.0 INTRODUCTION 

Calvert Cliffs Nuclear Power Plant (CCNPP), LLC,1 submitted an 
application to the U.S. Nuclear Regulatory Commission (NRC) in 
September 2010 to renew the license for its existing on-site spent fuel 
storage facility.  The original license was issued in 1992 and expires in 
November 2012; CCNPP is seeking a 40-year extension, through 2052. On 
February 15, 2012, the NRC approved a merger between Excelon  

The purpose of this document is to summarize the proposed plans for the 
spent fuel storage at CCNPP and to present the assessment conducted by 
Maryland Department of Natural Resources (DNR) Power Plant Research 
Program (PPRP).  While the NRC has sole regulatory jurisdiction over the 
CCNPP’s spent fuel storage, Maryland is closely following the licensing 
process to ensure that the State’s interests are served. 

Figure 1 illustrates both the extent of the entire CCNPP site and the 
location of the ISFSI. 

1.1 BACKGROUND 

Utilities began looking at options for increasing their spent fuel storage 
capacity in the early 1980s.  This interest emerged as the spent fuel pools 
at many U.S. nuclear reactors began to approach their storage capacity, 
indicating that additional storage capacity would eventually be needed.  
As a result, utilities developed another option: “dry storage” of the spent 
fuel in facilities known as ISFSIs.  The nation’s first ISFSI was licensed by 
the NRC in 1986 at the Surry Nuclear Power Plant in Virginia.  The ISFSI 
at Calvert Cliffs received its NRC license in 1992, and is now one of 55 
such facilities in the United States. 

The Blue Ribbon Commission (BRC) on America’s Nuclear Future was 
established by President Obama on January 29, 2010, with a charter to 
recommend a new strategy for managing the “back-end” of the nuclear 
fuel cycle.  The BRC developed a Final Report, which was issued on 
January 26, 2012, and submitted to the Secretary of Energy (BRC 2012).  

                                                 
1 CCNPP, LLC, is a subsidiary of Constellation Energy Nuclear Group, a joint venture 

between Constellation Energy and EDF Group. 
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The Final BRC Report addressed eight key elements, one of which was to 
promptly develop one or more new consolidated storage facilities. 

1.2 SPENT FUEL OPERATIONS AT CCNPP 

About every 12 to 18 months, some of the spent nuclear fuel used by 
CCNPP’s two reactors is removed and replaced with new fuel rods.  The 
spent fuel is considered a high-level radioactive waste and consists of fuel 
rods that are about 12 feet long and 0.75 inch in diameter, arranged in 
arrays known as fuel assemblies.  The irradiated fuel assemblies are 
transferred from each of the two CCNPP reactors to a deep water spent 
fuel pool using water canals that directly connect the reactors and the 
pool.  During this transfer process, the spent fuel is always shielded to 
protect personnel who perform the transfer. 

The spent fuel is stored within the pool for at least five years, allowing it 
to cool.  When it has cooled sufficiently and its radioactivity has 
decreased, it is loaded into a dry shielded canister in the spent fuel pool.  
The canister is pumped dry and welded shut, and radiation shielding is 
added prior to removal from the spent fuel pool.  Inside the canister, the 
fuel assemblies are held in an internal basket that is surrounded by a 
helium atmosphere and surrounded by a stainless steel canister.  Transfer 
equipment is then used to move the canister from the spent fuel pool to a 
temporary storage warehouse.  At the temporary storage warehouse, the 
canister is loaded into a transfer cask before it is transferred to the ISFSI 
for long-term storage.  The transfer system consists of a transfer cask, a 
hydraulic ram, a truck, a trailer, and a cask skid.  This transfer system 
interfaces with the spent fuel pool, cask handling crane, temporary 
storage warehouse, and site road.   

At the ISFSI, the canisters are transferred to horizontal storage modules 
made of concrete and structural steel.  The exterior walls and roof of each 
module are three feet thick and the module’s interior walls are two feet 
thick.  Each module contains one canister and each canister can hold up to 
24 or 32 fuel assemblies. 

The current CCNPP ISFSI license allows for the construction and 
operation of up to 120 modules.  CCNPP ISFSI License Amendment No. 
10 submitted to the NRC on December 8, 2011 requests the NRC to 
increase the number of modules to 132.   CCNPP plans to build these 
modules incrementally to meet fuel rod storage requirements over time.  
The CCNPP ISFSI currently consists of 72 modules.  These modules are 
manufactured as modular components at an offsite location and then 
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shipped by barge to CCNPP, where they are offloaded and transferred to 
the ISFSI.  At the ISFSI, the modular components are assembled to 
produce a finished storage module.  The ISFSI was originally licensed to 
use a Nutech Horizontal Modular Storage (NUHOMS)-24P dry fuel 
storage system.  Figure 2, a preliminary construction drawing, shows the 
layout of the modules within the existing ISFSI footprint.  The temporary 
fence depicted in Figure 2 will be removed after construction is completed 
and will not be a part of the final ISFSI footprint. 

Since the initial license was issued in 1992, the plant has received an ISFSI 
license amendment that permits use of the Transnuclear NUHOMS-32P 
dry fuel storage system, which would increase dry fuel storage capacity.  
The NUHOMS-32P canister stores eight more spent fuel assemblies than 
the NUHOMS–24P canister, while still using the same external and 
internal shell dimensions.  Using the NUHOMS-32P canister, therefore, 
allows more fuel rods to be stored in the same amount of space.  

With the expected approval of ISFSI License Amendment No. 10 by the 
NRC in March 2013, the ISFSI will have a physical and NRC license 
capacity limitation of 132 Horizontal Storage Modules (HSMs).  It has 
been estimated that the ISFSI spent fuel storage capacity limitation of 132 
HSMs will potentially be exceeded just before CCNPP Units 1 and 2 
operating licenses expire in 2034 and 2036, respectively.  As a result, the 
spent fuel generated by CCNPP Units 1 and 2 after the ISFSI is at full 
spent fuel storage capacity is currently planned to be stored in the CCNPP 
spent fuel pool and possibly other alternative locations still to be 
identified. 
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2.0 PROJECT DESCRIPTION 

2.1 ISFSI RENEWAL APPLICATION 

CCNPP submitted to the NRC on September 17, 2010, as supplemented on 
February 20, 2011, June 28, 2011, and December 15, 2011, a Renewal 
Application for spent fuel storage at CCNPP’s site-specific ISFSI.  The 
supplements included an Updated Safety Analysis Report and an 
Environmental Report.  On March 2, 2012 the NRC submitted a “Request 
for Supplemental Information No. 3” to CCNPP.  A response to the NRC 
is due within 30 days of completion of the lead canister inspection, which 
was scheduled for June 27, 2012. 

On December 8, 2011, CCNPP, LLC submitted License Amendment 
Request No. 10 to the NRC.  This request asked the NRC to approve a 
number of upgrades to the ISFSI, including an increase of the number of 
horizontal storage modules (HSMs) from 120 to 132 and use of the 
NUHOMS-32PHB canister design.  CCNPP requested that NRC approve 
License Amendment Request No. 10 by March 2013.   

On March 11, 2011, NRC published, in the Federal Register, a Notice of 
Docketing, Notice of Proposed Action, and Notice of Opportunity for 
Hearing for the renewal of License No. SNM-2505.  On April 25, 2011, 
NRC published, in the Federal Register, a Notice of Docketing, Notice of 
Proposed Action, and Notice for a Hearing for renewal of License No. 
SNM-2505. 

On May 23, 2011, the State of Maryland notified the NRC that it would 
participate as an “Interested State” associated with the CCNPP ISFSI 
renewal license, with PPRP serving as the State’s lead agency.  The results 
of the State’s assessment are contained in this report.  At the time of the 
preparation of this report, there are no other known Interveners or 
contentions, and it does not appear that a hearing will be required under 
NRC regulations. 

If granted, the renewal license will authorize CCNPP to continue storing 
spent fuel in a dry cask storage system using the existing ISFSI.  The initial 
ISFSI license period was 20 years; however, the NRC recently approved a 
regulatory change extending license renewal terms to 40 years.  If 
approved, the renewed license would be valid until the year 2052. 
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2.2 ISFSI DESIGN FEATURES 

Once the dry storage canisters are loaded into the HSMs at the ISFSI, vents 
in the storage modules provide natural convection cooling of the canisters.  
The ISFSI consists of the storage modules, concrete pads where the storage 
modules reside, instrumentation for monitoring the canisters, security 
systems, and other related equipment. Parameters typically monitored for 
an ISFSI include the HSM exit air temperatures and area radiation levels. 

Figure 3 provides a diagram of the dry shielded canister that contains the 
spent fuel rods.  Figure 4 depicts the components of a horizontal storage 
module within the ISFSI. 
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3.0 ENVIRONMENTAL ASSESSMENT 

3.1 AIR QUALITY IMPACTS 

The Calvert Cliffs ISFSI License Renewal Application (Application) was 
reviewed in relation to air quality.  Generally, air quality impacts were 
addressed in Appendix E of the Application entitled, “Environmental 
Report Supplement” (CCNPP 2010).  However, additional information, 
including climatology and ambient air descriptions, were included 
throughout the Application.  Note that radionuclide assessment is not a 
part of the air quality evaluation; radiological monitoring is addressed 
separately in Section 5 of this report.  

In general, and as stated on page 4 of the Application, the scope and 
content of the air quality review is consistent with that of the ISFSI license 
renewal process developed by Virginia Electric and Power Company, 
accepted by the NRC, and used in the Robinson Nuclear Power Plant 
renewal application and the Oconee Nuclear Station renewal application.  
The Application indicates that the ISFSI does not affect air quality and that 
a 40-year extension would not change that conclusion. 

3.1.1 Climatology and Air Quality 

Climate 

The Application states, on page E-2, that certain topics addressed in the 
original ISFSI Environmental Report (ER) have not changed and therefore 
were not re-addressed in the updated ER (CCNPP 2011).  This includes an 
original description of the local climate, which agrees with the more 
current information presented below.   

The following climate information is based on on-site meteorological data 
that the facility collected at CCNPP between 2001 and 2005.  The on-site 
meteorological data was supplemented with information from the Bennett 
Airport near Salisbury, Maryland (referred to as Salisbury Airport), which 
is the closest station where meteorological data is collected by the Federal 
Aviation Administration.  Salisbury Airport is located approximately 40 
miles east of Calvert Cliffs.   

Calvert Cliffs lies between the Potomac River and the Chesapeake Bay.  
According to the National Oceanic and Atmospheric Administration 
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(NOAA) website, rainfall in this area is generally uniform throughout the 
year (NOAA 2006).  Rainfall events of the greatest intensities typically 
occur during the summer and early fall months, which correspond to the 
times of the year when hurricanes and severe thunderstorms typically 
affect the Calvert Cliffs area.  The average annual rainfall for the Calvert 
Cliffs area is about 42 inches per year. 

In general, January is the coldest month of the year and July is the 
warmest month of the year.  The average high temperature usually occurs 
in July (2001-2005 average was 82˚F) and the average low temperature 
usually occurs in January (2001-2005 average was 28˚F).  Snowfall occurs 
on about 11 days per year on average.  However, on average, only about 
six of those 11 days produce snowfall depths of one inch or greater.  Snow 
is frequently mixed with sleet and rain, and frozen precipitation seldom 
remains on the ground for more than a few days.  The annual prevailing 
wind direction is from the southwest.  Winter and spring months have the 
highest average wind speed.  Destructive velocities are rare and mostly 
occur during severe thunderstorms in the summer.  Only rarely have 
hurricanes affecting the Calvert Cliffs area caused widespread damage.  
Of the hurricane damage that has occurred, most has been related to 
flooding.  During the last 10 years, there have been no known reports of 
significant damage caused by either hurricanes or tornadoes. 

A wind rose based on five years of meteorological data (2001-2005) 
collected from CCNPP’s on-site meteorological tower is presented in 
Figure 5.  Figure 5 depicts the frequency of wind direction over the course 
of a year.  As evident by the figure, the most frequent winds blow from 
the southwest direction towards the northeast direction. 
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Figure 5 Wind Rose for Calvert Cliffs On-site Meteorological Data for Five Years 
(2001-2005) 
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According to NOAA, there have been 13 tornadoes in Calvert County, 
Maryland from 1935 to 2001 (NOAA 2011b) and 19 hurricanes in the 
Baltimore/Washington region from 1933 to 2006 (NOAA 2009).  Projects 
are underway by NOAA to update the tornado information to provide 
more current totals (NOAA 2011b). 

Since the time that this data was complied by NOAA, a tornado, rated F2 
on the Fujita Damage Scale, hit Calvert County on April 28, 2002, 
destroying many homes and leaving two people dead (NOAA 2002).  
Additionally, Hurricane Irene hit Calvert County in August 2011, causing 
at least 45 deaths and more than $7.3 billion in damages (NOAA 2011a). 

Ambient Air Quality 

Both the U.S. Environmental Protection Agency and state agencies 
monitor ambient air quality and measure concentrations of the “criteria” 
air pollutants, including nitrogen oxides (NOx), sulfur dioxide (SO2), 
particulate matter (PM) in the form of PM10 and PM2.5, carbon monoxide, 
ozone, and lead.  These are monitored at various locations across the 
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United States near the ground level to represent the breathing height.  If 
ambient monitoring data indicates that the concentration of a criteria air 
pollutant exceeds the relevant National Ambient Air Quality Standard 
(NAAQS), then that area is designated as a “nonattainment area” for that 
air pollutant.  Conversely, if an area’s concentration of a criteria air 
pollutant is measured to be below its respective NAAQS, then that area is 
designated as an “attainment area,” indicating that the NAAQS is being 
met.   

Calvert County is classified as being in attainment for all criteria air 
pollutants except for ozone.  Calvert County is part of the Southern 
Maryland Intrastate Air Quality Region, which is designated as a 
“moderate” ozone nonattainment area.  Ozone nonattainment areas are 
classified from “worst to best” quality using the following categories:  
extreme, severe, serious, moderate, and marginal.  

3.1.2 Air Impact Evaluation 

Air Emissions - Operational 

The Application (Page E-22) states: “The ISFSI is a totally passive 
installation that is designed to provide shielding and safe confinement of 
spent nuclear fuel…There are no air emissions from the facility, so air 
quality would be unaffected.”  

Air Emissions - Construction 

There was no discussion in the Application of air emissions that could 
occur during ISFSI construction activities; however, in its letter response 
to DNR dated August 8, 2011, the applicant indicates that mobile source 
air pollutant emissions are only expected from the “transport of pre-
fabricated [HSMs] to the site, the placement of the HSMs on the concrete 
foundation pad and the anchoring/assembling the HSMs together to the 
pad” (Lauver 2011).  Two new concrete pads of HSMs will be installed 
under the new license; each concrete pad will house 24 HSMs.  One 
concrete pad is to be installed in the year 2013 and the other is to be 
installed 8 to10 years later.  It is expected that the construction of each 
concrete pad will last approximately 3.5 months.  The construction of the 
two new concrete pads will not change the footprint of the ISFSI.  Table 1 
summarizes the emissions expected from the equipment used during 
construction of each pad. 
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Table 1 Emissions Associated with the Construction of HSM Pads 

Pollutant Emission (tons per year) 
NOx 7.0 
VOC 0.9 

PM (total) 0.4 
SO2 0.8 

Carbon monoxide 7.9 
Greenhouse gases 564 

Since there will be no emissions during operation and minimal emissions 
during construction, it has been concluded that the 40-year extension for 
the ISFSI would not negatively affect air quality. 

3.2 WATER RESOURCE IMPACTS 

The general climate for the Chesapeake Bay area is mild for both winters 
and summers.  Extreme weather, such as northeasters, hurricanes, tropical 
storms, severe thunderstorms, and tornadoes, that might produce a 
significant amount of rain or flooding are not expected to cause any water 
resource impacts, since the ISFSI is located on high ground and the 
detrimental effects of flooding are not expected to occur.  (Environmental 
hazards are discussed in further detail in Chapter 4.)  The elevation of the 
ISFSI is at 114 feet above sea level and 70 feet above the elevation of the 
existing Units 1 and 2.  The maximum water level that has been observed 
at the site, including wind and wave run-up, is 27.5 feet above mean sea 
level (MSL), which is about 86 feet below the ISFSI yard grade.   

The storage canisters are supported approximately 5.5 feet above yard 
grade and the air intakes for cooling of the spent fuel are two feet above 
yard grade.  The ISFSI is sloped to direct surface drainage to collection 
ditches for channeling rain water away from the site.  Local intense 
rainfall is not a concern since flood water would need to rise at least 18 
inches above yard grade to block the horizontal storage module air inlets.  
Adequate surface drainage exists at the ISFSI yard to assure that water 
will not collect to any depth of concern.  Therefore, the ISFSI is well 
drained and not susceptible to flooding or extreme weather impacts.   

The surface waters adjacent to the site are used for navigation, recreation, 
and commercial fishing.  Almost all potable water used in Calvert County 
is from subsurface sources.  The major use of water is for domestic and 
agricultural purposes.  According to the environmental assessment 
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prepared by Constellation Energy (Constellation; then BG&E) when the 
ISFSI was originally licensed, the recharge to aquifers in the area occur 
about 15 to 30 miles west of the site.  All property between the site and 
Johns Creek is owned and controlled by Constellation.  In addition, the 
results from soil bore testing indicate a permeability of less than one 
gallon per day per square foot.  The rate of groundwater movement is 
extremely low and the formation is an aquiclude which effectively 
confines the underlying artesian aquifer below the ISFSI.  The direction of 
groundwater flow east of the topographic divide is toward the 
Chesapeake Bay, while that of groundwater flow west of the divide is 
toward the existing stream valleys.  The possibility of contaminating the 
Eocene aquifers beneath the site is remote because the aquifers are 
covered by over 200 feet of relatively impervious soils and the vertical 
component of groundwater movement is upward. 

There are no sanitary or other waste streams at the ISFSI during normal 
operation and, therefore, there is no risk for water resource contamination 
during an extreme weather or natural events. 

Rainfall runoff at the ISFSI will not contain radioactive contamination 
since the horizontal storage modules are not contaminated.  Constellation 
expects that runoff that enters the vent opening and contacts the storage 
canisters will be in compliance with established NRC regulatory 
contamination limits and will be considered acceptable for exposure to the 
environment.  Therefore, it is expected that NRC will not require any 
special monitoring or area hold-up capability for the runoff from the ISFSI 
area.  In addition, precipitation from weather events will not vaporize at 
the modules’ surface since its temperature is only slightly higher than the 
ambient air temperature.  This will also reduce the risk of fog formation in 
the ISFSI area. 

3.3 BIOLOGICAL RESOURCE IMPACTS 

The CCNPP consists of 2,070 acres of land that supports an array of 
upland, wetland, and aquatic habitats, as well as the facilities for the 
existing CCNPP Units 1 and 2. 

3.3.1 Terrestrial Impacts 

Vegetation 

The ISFSI compound occupies an area of approximately six acres, 
consisting of an impervious, paved lot immediately surrounded by an 
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area of maintained lawn.  The compound is accessed by a driveway off the 
facility road that extends in either direction to other parts of the power 
plant.  The area surrounding the ISFSI is predominantly forested with a 
very extensive tract to the south of the installation.  A Forest Stand 
Delineation was completed as part of the environmental studies to 
support the construction of the proposed CCNPP Unit 3.  The forested 
area to the northeast, between the ISFSI and plant, occupies 
approximately 10 acres of mixed deciduous regeneration forest, mixed 
deciduous forest, and smaller areas of poorly drained bottomland 
deciduous forest.  More extensive forested tracts are located to the south 
of the installation.  These include areas of mixed deciduous regeneration 
forest and mixed deciduous forest on the uplands surrounding well-
drained bottomland deciduous forests as part of the upper Johns Creek 
watershed.  The lands to the north and west of the ISFSI include areas of 
other plant infrastructure; cleared areas of old field vegetation; and the 
Lake Davies dredge disposal area, which is predominantly vegetated by 
common reed (Phragmites australis).  

While the area surrounding the ISFSI is predominantly forested at the 
current time, it should be noted that much of the forest to the south of the 
ISFSI would be cleared as part of the CCNPP Unit 3 construction.  
Approximately 238 acres of forest would be cleared, most of which is 
characterized as mixed deciduous forest.  Bottomland forests that occur 
along stream corridors and areas described as regenerative would be 
affected to a lesser extent.  The remaining areas affected by the Unit 3 
project are comprised of open areas of old field vegetation, including the 
phragmites-dominated Lake Davies Dredge Disposal Area and developed 
or maintained areas which include the Camp Conoy area.  As mitigation 
for forest clearing, a 58-acre forested section of the CCNPP property 
would be held in conservation easement. 

Wildlife 

The CCNPP property hosts a variety of wildlife, including many species 
of amphibians, reptiles, birds, and mammals.  Most species present are 
likely to be regionally common and occur in a variety of habitats.  Such 
species include white-tailed deer (Odocoileus virginianus), raccoon (Procyon 
lotor), American crow (Corvus brachyrhynchos), blue jay (Cyanocitta cristata), 
eastern ratsnake (Pantherophis alleghaniensis), and American toad 
(Anaxyrus americanus).  Other species present are likely to occur in specific 
habitats such as Forest Interior Dwelling Species (FIDS) of birds, which 
require broad areas of contiguous forest for foraging and nesting.  Given 
that the ISFSI is wholly developed by pavement and infrastructure, few 
species of wildlife are likely to be present within the compound.  The 
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maintained areas around the ISFSI compound would not provide suitable 
habitat for most species, however some bird species, such as American 
robin (Turdus migratorius) and European starling (Sturnus vulgaris), may 
find the open areas suitable for foraging.  

Rare, Threatened, and Endangered Species 

In June 2006, as part of the environmental review for the proposed Calvert 
Cliffs Unit 3, Maryland DNR compiled a list of rare, threatened, and 
endangered (RTE) species concerns.  The area evaluated includes the 
immediate vicinity of the existing ISFSI for Units 1 and 2.  Table 2 
provides a list of RTE species, with their respective federal and State 
statuses, that are known to, or have the potential to, occur in the vicinity 
of the project area.  Surveys were conducted for RTE species within the 
project area, which confirmed the presence of several plant species and the 
well-documented tiger beetles.  However, none of these RTE species are 
known to occur in the six-acre ISFSI compound.  On March 31, 2011, a 
letter was sent by the NRC to the U.S. Fish and Wildlife Service (USFWS) 
requesting concurrence with the NRC’s preliminary determination that 
continued operation at the CCNP ISFSI is not likely to adversely affect the 
two listed endangered or threatened species of tiger beetles or their critical 
habitat (NRC 2011d).  On October 3, 2011, the NRC received a response 
letter from the USFWS which indicated that USFWS concurred with 
NRC’s preliminary conclusions (USFWS 2011).  

Table 2 Rare, Threatened, and Endangered species of plants and animals known 
to or potentially occur at CCNPP (from Appendix E – Environmental 
Report Supplement) 

Common Name Scientific Name Federal 
Status* 

State 
Status* 

Insects 
  Northeastern beach 
tiger beetle 

Cicindela dorsalis 
dorsalis T E 

  Puritan tiger beetle Cicindela puritana T E 
Plants 
  Spurred butterfly pea Centrosema 

virginianum - R 

  Star duckweed Lemna trisulca - E 
  Leafy pondweed Potamogeton foliosus - E 
  Clasping-leaved 
pondweed 

Potamogeton perfoliatus - R 

  Spiral pondweed Potamogeton spirillus - HR 
  Shumard’s oak Quercus shumardii - T 
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  Sea purslane Sesuvium maritimum - E 
  Showy goldenrod Solidago speciosa - T 
  Southern wild rice Zizaniopsis miliacea - E 
Fishes 
  Shortnose sturgeon Acipenser brevirostrum E E 
  Atlantic sturgeon Acipenser oxyrinchus C - 
  Blueback herring Alosa aestivalis SC - 
  Alewife Alosa pseudoharengus SC - 
  Spotfin killifish Fundulus luciae - R 
Reptiles 
  Loggerhead seaturtle Caretta caretta T T 
  Green seaturtle Chelonia mydas T T 
  Leatherback seaturtle Dermochelys coriacea E E 
Amphibians 
  Eastern narrow-
mouthed toad 

Gastrophryne 
carolinensis - E 

* C – Candidate; E – Endangered; HR – Highly Rare; R – Rare; SC – Species of Concern; T – 
Threatened 

3.3.2 Aquatic Impacts 

Wetlands and Streams 

The CCNPP property possesses an extensive network of wetlands and 
streams that drain much of the area from east to west.  This drainage 
pattern results from the landform of the region, which is characterized by 
higher elevations to the east and which forms Calvert Cliffs along the 
Chesapeake Bay shore.  Prominent streams draining the area include 
Woodland Branch to the north and Johns Creek to the south, which also 
includes the Goldstein Branch.  The ISFSI compound is located on one of 
the higher areas of the property at approximately 130 feet elevation.  
Stormwater runoff from the ISFSI compound flows to the south and 
toward a stream channel in the upper John’s Creek watershed.  This 
stream continues south for approximately 2,000 feet, and passes through 
areas of wetlands before reaching the main channel of John’s Creek.  The 
nearest wetland to the ISFSI is a small complex located within the 
approximate 10-acre woodland northeast of the compound.  This area 
includes 1.1 acres of Palustrine Emergent and Palustrine Forested 
wetlands (including stream channels), consisting of seepages and 
headwaters associated with the adjoining wetland areas.  The forested 
land area slopes generally eastward.  The wetland area is the only 
remnant of a stream system that formerly flowed east to the Chesapeake 
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Bay.  Flow from the wetland area now enters a storm drain at the edge of 
a parking lot, which is piped eastward under the developed area and 
ultimately discharged into a stormwater basin that feeds into a wetland 
area located further to the east. 

Biological resources in the stream south of the ISFSI are likely to be 
comparable to those characterized previously during studies supporting 
Calvert Cliffs Unit 3.  Fish surveys were conducted at three locations in 
the John’s Creek basin.  Surveys in fall of 2006 and spring of 2007 resulted 
in observation of 10 and 11 species, respectively, among all three stream 
sites.  The station on the downstream section of John’s Creek had the most 
diverse and productive fish community with 105 individuals representing 
eight species, whereas the upstream station on John’s Creek led to 
identification of only four fish of the same species: eastern mudminnow 
(Umbra pygmaea).  The sampling location on Goldstein Branch exhibited 
the second most diverse site in relation to numbers of species (65 
individuals representing seven species).  The lack of species richness and 
diversity, as well as the limited number of individuals at the John’s Creek 
upstream station, may very well be due to the headwater nature of this 
stream location, where species numbers are typically limited.  Other 
factors which may contribute to the condition of the fish community at 
this site are the lack of a defined channel downstream of the site (as 
described in the reason for not sampling the mid-zone of John’s Creek), 
which can limit fish immigration and emigration from this site, and the 
possible intermittent character of this location (the stream may be dry or 
nearly dry at certain times of the year).  The most abundant species 
collected at all stream stations during the surveys was American eel 
(Anguilla rostrata). 

Chesapeake Bay 

The ISFSI is located about a half-mile inshore from the Chesapeake Bay.  
Although a portion of the CCNPP is located within the Chesapeake Bay 
Critical Area (CBCA), the ISFSI is located outside the CBCA. 

Summary of Potential Impacts to Biological Resources 

As discussed in the air impacts section, it is expected that there will only 
be minimal construction impacts associated with mobile source air 
pollutant emissions from the transport of pre-fabricated HSMs to the site, 
the placement of the HSMs on the concrete foundation pad, and the 
anchoring/assembling the HSMs together to the pad.  As a result, no 
significant effects on biological resources, including terrestrial and aquatic 
resources in both freshwater and estuarine environments, are expected.  
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Any further concern for ecological resources from the license renewal of 
the ISFSI would relate only to the safe operation and management of the 
facility.  Flooding due to extensive precipitation and runoff is perhaps the 
most likely threat, but given that the area is about 86 feet above the 
probable maximum flood elevation, even this is not a notable concern.  
Adequate surface drainage exists at the ISFSI yard to ensure that water 
will not collect to any depth of concern.  Provided that the drainage 
ditches and other structures designed to carry water from the site are 
properly maintained, the likelihood of flooding within the structure 
would be minimized. 

3.4 SOCIOECONOMIC IMPACTS 

3.4.1 Demographics, Employment, and Fiscal Resources 

Affected Environment 

Calvert County is the 15th most populous county in Maryland, and the 
least populous in Southern Maryland.  In 2009, the population was 89,212, 
an increase of nearly 16.5 percent from 2000 (MDP 2010a).  Population is 
projected to grow to 105,200 through 2040, at a rate of less than one 
percent per year (MDP 2010b).  Population is relatively evenly distributed 
throughout the county.  The most populous areas are Solomons and North 
Beach/Chesapeake Beach. 

Calvert County has the smallest labor force in Southern Maryland.  In 
2010, the labor force was 47,970 and the unemployment rate was 6.2 
percent (BLS 2011).  Nearby St. Mary’s County, an employment center for 
Southern Maryland, had a labor force of 52,886 and unemployment rate of 
6.3 percent.  Maryland’s state-wide unemployment rate was 7.5 percent in 
the same period.  Most employed persons living in Calvert County 
commute to jobs outside the county, primarily to Prince George’s, St. 
Mary’s and Washington, D.C. (MDP 2003).   

Tourism is an important part of the Calvert County economy.  Tourism-
oriented industries accounted for about 11 percent of private, non-farm 
jobs in 2008 (BEA 2010a).  Like many Maryland counties, the traditional 
industries of farming, forestry, and fishing are declining.  In 2008, only 252 
farm proprietors remained in the county.  In the same year, earnings in 
forestry and fishing amounted to only $0.52 million out of nearly $1,037 
million in total private earnings (BEA 2010b). 
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Calvert County collected $134 million in real estate and property tax 
revenues (out of a total revenue base of $213 million) in Fiscal Year (FY) 
2010.  A payment in lieu of taxes (PILOT) agreement is in place between 
CENG and Calvert County through 2022, which represents the county’s 
de facto property tax assessment for Units 1 and 2 and the Calvert Cliffs 
ISFSI.  Through the PILOT agreement, CENG is Calvert County’s largest 
taxpayer (Calvert County 2010). 

Impact 

No new construction is associated with the ISFSI license renewal.  In 
addition, no additional personnel would be required to operate the ISFSI.  
As a result, the project would have no direct or indirect effect on 
employment, payrolls, population, or housing in Calvert County or 
beyond.  Furthermore, no additional public services would be required to 
support operations at the facility.  Operation of the ISFSI would result in 
no increase in property tax revenues to Calvert County until at least 2022, 
since the PILOT agreement is in force until that time.  The assessable tax 
base for Units 1 and 2 and for the ISFSI may be reviewed and revised at 
that time.  State and other local taxing authorities would be unaffected by 
the ISFSI license renewal. 

3.4.2 Land Use 

Affected Environment 

Land use in Calvert County is currently guided by the 2004 
Comprehensive Plan, as amended (BCC 2010).  Land use is also an 
integral component of the county’s Land Preservation, Parks and 
Recreation Plan (BCC 2006) and the Comprehensive Water and Sewage 
Plan (DPZ 2008).  It is also influenced by the Southern Maryland Heritage 
Tourism Management Plan (SMHA 2003) and others.  Land use planning 
is regulated by the Calvert County Zoning Ordinance (DPZ 2010) and 
Town Center Master Plans.   

Much of the county is zoned Farm and Forest District (FFD).  Land zoned 
Rural Community District (RCD) is primarily in the north, with 
Residential District (RD) zones in the two incorporated towns and at 
Solomons.  Land north and south of Calvert Cliffs is zoned FFD.  Land to 
the west of MD 2/4 is zoned RCD or RD (White Sands).  The Calvert Cliffs 
site itself is zoned Light Industrial (I-1) or FFD.  There are small RD and 
Rural Commercial (RC) districts adjacent to the site between MD 2/4 and 
Nursery Road.  
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The Rural Area comprises about 76 percent (107,000 acres) of the county’s 
total land area.  Within this, 34 percent is low density residential, 28 
percent is neither developed nor preserved, and 38 percent is permanently 
protected or preserved as parks and open space, wetlands, cluster open 
space, or in land preservation programs (DPZ 2007).   

Much of Calvert County lies within the CBCA.  Land use within the 
Critical Area, comprising all lands within 1,000 feet of tidal waters, tidal 
wetlands, or tributaries to tidal waters, is governed by the county’s 
Critical Area Program, as approved by the State’s CBCA Commission, and 
is regulated by the county’s Zoning Ordinance.  Within the CBCA, the 
Critical Area Buffer is a naturally vegetated area extending 100 feet 
landward from tidal waters, wetlands or tributaries.  The Buffer may be 
expanded for adjacent steep slopes (>15 percent) and erodible soils to 
further protect non-tidal wetlands and environmentally sensitive areas.  
Activity within the buffer is further restricted by regulation.  A Critical 
Area may be classified as a Resource Conservation Area (RCA), Limited 
Development Area (LDA), or Intensely Developed Area (IDA).  The 
regulations associated with each classification are applied in addition to 
those for the local jurisdiction’s zoning districts. 

The Calvert Cliffs site encompasses 2,070 acres on the shores of the 
Chesapeake Bay near the unincorporated community of Lusby.  The 
CBCA borders the entire Calvert Cliffs site along the Chesapeake Bay.  
Land comprising the footprints of Units 1 and 2 and ancillary facilities is 
designated IDA, with the remaining land at the site classified as RCA. 

Impact 

The ISFSI is located on a six-acre parcel within the 962-acre north parcel of 
the Calvert Cliffs site.  The site is zoned I-1 and is outside the CBCA.  The 
facility currently contains 72 HSMs and is licensed to hold 120 HSMs.  
Build-out to its currently licensed capacity of 120 HSMs would involve 
installation of project components on previously prepared ground.  Since 
this license renewal request would not involve any new construction or 
excavation, there would be no direct land use impact.  Also, since there 
would not be any changes to employment, indirect effects on land use 
through population change are also not expected. 
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3.4.3 Transportation 

Affected Environment 

The primary transportation link throughout Calvert County is MD 2/4, 
which extends almost its entire length.  From the north, MD 2/4 is formed 
at the junction of MD 2 (from Annapolis) and MD 4 (from Upper 
Marlboro) at Sunderland.  MD 2 terminates at Solomons, while MD 4 
continues across the Governor Thomas Johnson Memorial Bridge into St. 
Mary’s County.  MD 231 is an east-west state highway that intersects MD 
2/4 in Prince Frederick and connects the county to Charles County over 
the Patuxent River Bridge at Benedict.  The incorporated towns of North 
Beach and Chesapeake Beach are accessed from MD 261 from the north, 
MD 260 from the east, and MD 263 from the south.  There are various 
other minor state highways and county roads that branch off MD 2/4, 
primarily to waterfront communities. 

Traffic volumes in Calvert County have more than doubled in recent 
decades, particularly on MD 4 and MD 2/4.  Traffic problems are most 
evident in Prince Frederick where automobile commuting and highway-
oriented commercial development contribute to traffic congestion in the 
morning and evening peak periods (BCC 2010).  With continued 
suburbanization of the county, collector and arterial roads also carry 
significant traffic volumes, presenting safety and maintenance problems 
(BCC 2010).  In the vicinity of Calvert Cliffs, congestion on MD 2/4 is less 
severe.  However, further south, access between Calvert and St. Mary’s 
counties over the two-lane Governor Thomas Johnson Memorial Bridge is 
often constrained due to commuter and tourism traffic. 

Impact 

The ISFSI is essentially self-contained and is not operationally dependent 
upon the county’s transportation system.  Under normal operating 
scenarios, the facility would have no direct effect on public roads in 
Calvert County.  The Calvert Cliffs site is serviced by a signalized 
intersection with turning lanes at the intersection of MD 2/4 and Calvert 
Cliffs Parkway.  Incremental build-out of the ISFSI would periodically 
require the import of HSMs, dry storage casks or other materials from 
outside suppliers, but these deliveries would have no adverse effect on 
traffic flows on local roads.   
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3.4.4 Visual Resources and Noise 

Affected Environment 

Scenic and visual resources are key components of the cultural landscape 
of Southern Maryland and an important resource for heritage tourism 
initiatives in the region.  It is important to note, however, that landscapes 
throughout much of Calvert County are rural but not pristine, 
characterized by low density residential housing, agriculture, and open 
space.  The scenery includes a substantial built environment, some of 
which is industrial or commercial in nature, and includes high voltage 
transmission corridors that have been part of the landscape for many 
years.   

Much of the land in the vicinity of Calvert Cliffs is forested.  Because of 
the size of the site, placement of reactor buildings, absence of cooling 
towers, and intervening terrain and vegetation, CCNPP Units 1 and 2 are 
not visible from publicly-accessible land in Calvert County.  Units 1 and 2, 
the cooling water intake structures, and the barge slip/heavy haul road 
are visible looking landward from the Chesapeake Bay.  Other ancillary 
facilities further inland are generally not visible. 

Regarding noise, survey results evaluated as part of the proposed Unit 3 
licensing indicate that existing sound levels near Calvert Cliffs are typical 
of quiet, rural areas, and are strongly influenced by traffic on MD 2/4.  
Daytime residual noise levels (L90) at nearby property boundaries ranged 
from 35 dBA to 56 dBA, with the higher levels measured at the western 
property boundary closer to the highway. 

Impact 

Because of its low profile, views of the ISFSI from land are shielded by 
intervening terrain and vegetation.  Similarly, the ISFSI is not visible from 
the Chesapeake Bay due to its inland location and shielding by trees and 
topography.  Security lighting may add slightly to sky glow from the 
CCNPP complex, but is probably a very minor source of light pollution.  
The site has already been excavated and graded, so no additional 
excavation or grading would be required for the ISFSI license renewal.  As 
a result, incremental build-out is not expected to generate dust or other 
nuisance factors that would impair views.  PPRP concurs that the scenic 
quality of Calvert County would be unchanged by the project.  Operation 
of the ISFSI contributes negligible noise to the overall plant operation.  
Construction noise will be intermittent, primarily associated with 
transporting and assembling components, and impacts of such noise at the 
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site property boundary will not be detectable above other background 
noise sources. 

3.4.5 Cultural Resources 

Affected Environment 

With a prehistory dating back at least 9,000 years and documented 
European settlement from 1608, cultural resources are widely distributed 
throughout Southern Maryland.  Calvert County has acted aggressively to 
preserve its heritage through its comprehensive planning process and in 
its participation with regional, State and federal programs.  The Southern 
Maryland Heritage Area Tourism Management Plan is a major blueprint 
for highlighting the region’s cultural heritage (SMHA 2003).  It defines 
five key resources – archaeological, architectural, cultural, historic, and 
natural and environmental.  The Plan puts Southern Maryland’s history 
and character into context and involves extensive partnerships with many 
public and private heritage organizations.  There are also numerous 
federal programs that highlight cultural resources in the region and focus 
on Calvert County, including two national historic trails. 

Although cultural resources are located throughout Calvert County, there 
are few in close proximity to the CCNPP.  During a cultural resources 
investigation for the proposed Calvert Cliffs Unit 3, surveys were 
conducted on five architectural resources within the project’s Area of 
Potential Effect (APE).  These surveys identified 14 archeological sites 
within the APE.  After further investigations and consultation with the 
Maryland Historical Trust (MHT), four architectural resources and one 
archeological site were determined to be eligible for the National Register 
of Historic Places (NRHP). 

Impact 

Within the Calvert Cliffs property, the four architectural resources and 
one archeological site eligible for the NRHP are located outside of the six-
acre ISFSI facility.  The site has been previously graded and excavated to 
its build-out capacity, precluding the discovery of undocumented cultural 
resources as HSMs are added to the ISFSI.  As noted earlier, scenic quality 
of Calvert County would be unchanged by the project.  As a result, license 
renewal would have no direct or indirect effect on the cultural and 
heritage resources of Southern Maryland, including the water trails in the 
Chesapeake Bay. 
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Since the license renewal application is before the NRC, Section 106 of the 
National Historic Preservation Act (NHPA) requires agency consultation 
with the Advisory Committee on Historic Preservation to account for the 
effect of the undertaking on historic properties.  By regulation, state 
review by a State Historic Preservation Officer may substitute for Council 
review.  NRC initiated the Section 106 process for the ISFSI license 
renewal with the MHT in March 2011 (NRC 2011c).  CENG also requested 
comment from the MHT in June 2010 (Lauver 2010).  MHT has 
determined the undertaking would have “no effect” on historic properties 
(Sager 2011). 

The Captain John Smith Chesapeake National Historic Trail and the Star-
Spangled Banner National Historic Trail, authorized by Congress under 
the National Trails System Act and administered by the National Park 
Service (NPS), bypass the Calvert Cliffs site.  Unless a specific component 
of a trail is listed on the NRHP, Section 106 provisions of the NHPA do 
not apply to National Historic Trails.  The NRC docket does not indicate a 
request for NPS participation in NRC’s environmental review. 
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4.0 ENVIRONMENTAL HAZARDS 

The NRC is responsible for conducting a thorough safety analysis of the 
ISFSI, which includes confirming the facility’s capacity to endure any 
environmental hazards and manmade disasters.  As part of its license 
renewal application, CCNPP submitted an Updated Safety Analysis 
Report, which addresses these environmental hazards (CENG 2010). 

The NRC conducted an inspection at the Calvert Cliffs site on April 29, 
2011, in response to the Japanese Fukushima Daiichi Nuclear Station Fuel 
Damage Event which occurred in March 2011.  The objective of this 
inspection was to ensure that Calvert Cliffs is capable of responding to 
extraordinary consequences from major natural disasters.  The inspection 
found that the site has sufficient equipment and procedures in place to 
mitigate these consequences should they occur.  

4.1 EARTHQUAKES AND SEISMIC ACTIVITY 

In the U.S., floods, tornadoes, and hurricanes occur more frequently and 
account for a much greater annual loss of life and property compared to 
strong to severe earthquakes.  However, when considering the impacts of 
a single event, strong to severe earthquakes pose the greater risk to life 
and property (Reger 2003).   

The magnitude of an earthquake is measured by the Richter Scale.  
Earthquakes having a Richter Scale magnitude ranging from 4.0 to 4.9 are 
classified as Minor earthquakes, 5.0 to 5.9 are Moderate earthquakes, 6.0 to 
6.9 are Large (strong) earthquakes, 7.0 to 7.9 are Major (severe) 
earthquakes, and 8.0 to 8.9+ are Great earthquakes (Reger 2003). 

Figure 6 presents earthquake epicenters in the Eastern U.S. from 1973 to 
2011.  As evident from the figure, there have been many earthquake 
occurrences.  Most of the earthquakes shown in Figure 6 had Richter Scale 
magnitudes of 2.0, although a few earthquakes had magnitudes exceeding 
5.0. 
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Figure 6 Earthquake Epicenters in the Eastern United States, 1973-20112 

 

Two examples of seismic hazard risk maps are shown in Figures 7 and 8.  
Figure 7 presents four levels of damage categories that are assigned risk 
on a relative scale ranging from low to high.  This map is based on the 
known damaging earthquakes which have occurred in the past (Reger 
2003).  Figure 7 shows that the Calvert Cliffs ISFSI is located in a zone of 
minor expected damage. 

Figure 8 provides a probabilistic risk of damage map which shows the 
expected maximum horizontal ground acceleration, a measurement of the 
amount of ground shaking that occurs during an earthquake (Bollinger 
1973 and Algermissen 1976).  Figure 8 shows that the Calvert Cliffs ISFSI 

                                                 
2 Image courtesy of Appalachian State University Department of Geology.  “Earthquakes 

are a common occurrence in the eastern United States.”  Appalachian State 
University, Office of Public Affairs, ASU News, August 26, 2011. 
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is located in an area classified as “low risk” corresponding to the 0.04 g to 
0.10 g category (g is the gravitational force constant, 9.8 meters per second 
squared).  This corresponds to a maximum expected Richter Scale 
magnitude of 4.0 to 4.5 (minor earthquake) for the Calvert Cliffs ISFSI area 
(Reger 2003).  Calvert Cliffs is designed for peak ground acceleration 
values of 0.10 g vertical and 0.15 g horizontal (CENG 2010). 

Figure 7 Relative Risk of Damage, Based to a Large Extent on Known Earthquakes 
(Reger 2003) 

 

Figure 8 Probabilistic Risk Map Showing Maximum Horizontal Ground 
Acceleration with a 90-percent Probability of not being Exceeded in 50 
Years (Reger 2003) 
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The foundations of the Calvert Cliffs ISFSI are established in soil that will 
not undergo reduction in strength during any earthquake conditions.  
Based on the seismic history of the area as described, it does not appear 
likely that the site should experience significant ground motion during the 
license renewal period.  The ISFSI was designed conservatively to respond 
to horizontal earthquake ground accelerations of 15% of gravity and 
vertical earthquake ground accelerations of 10% of gravity with no loss of 
function to the installation. 

The earthquake and tsunami that occurred on March 11, 2011, in Japan 
were of epic proportions.  The earthquake registered a magnitude of 9.0 
on the Richter Scale (Great earthquake), with the epicenter located near 
the east coast of Honshu, Japan.  The Fukushima Nuclear Power Plant lost 
both on-site and off-site power, which resulted in a severe accident at the 
plant.  Recent on-site surveys indicate that the plant sustained no 
significant damage from the earthquake.  All safety equipment functioned 
as designed.  However, the tsunami that followed put the plant in station 
blackout, resulting in significant damage to the facility and releases in 
radiation to the environment. 

An earthquake occurred on August 23, 2011 in the Piedmont region of 
Virginia, measuring a magnitude of 5.8 (Moderate) on the Richter Scale 
(USGS 2011).  At the North Anna Nuclear Power Plant, about 12 miles to 
the north of the earthquake epicenter, the earthquake shifted some of the 
HSMs one to four inches as reported by the North Anna plant operator 
(Vastag 2011).  The plant’s reactors were shut down immediately and have 
now been restarted after an NRC inspection (NRC 2011b).  At the CCNPP, 
however, the intensities were categorized as “weak,” with a ground 
acceleration lower than 0.05 g (USGS 2011), which is below the peak 
ground acceleration values used for the CCNPP ISFSI design (0.10 g 
vertical and 0.15 g horizontal) (CENG 2010).  Additionally, no impacts 
from this earthquake were reported by the CCNPP. 

The U.S. NRC’s Generic Issue 199 (GI-199) is an ongoing assessment of 
updated seismic hazard data in the Central and Eastern U.S.  This updated 
2010 study concluded that estimates of the seismic hazards at some 
operating power plant sites in the Central and Eastern United States are 
larger than previously estimated, but are still low.  This review also 
concluded that there is no immediate safety concern and no need for 
immediate action since nuclear power plants have seismic safety margins 
built into their design and since the overall seismic risk estimates at these 
plants remain small (NRC 2010).  In September 2011, the NRC issued an 

http://en.wikipedia.org/wiki/Piedmont_(United_States)
http://en.wikipedia.org/wiki/Virginia
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order3 requiring U.S. nuclear power plants to re-examine seismic risk at 
their sites.  This action represents the next step in the ongoing U.S. 
examination of updated seismic hazard information for the Eastern and 
Central U.S. 

4.2 FLOODS 

The Calvert Cliffs ISFSI site is located at an elevation 114 feet above MSL.  
The site is bounded on the east by the Chesapeake Bay and on the west by 
the Patuxent River.  It is well drained and not susceptible to flooding.  
There are no upstream dams or river structures that would affect water 
levels near the ISFSI under potential structural failure. 

Historic storms and high tides at the ISFSI have not been severe enough to 
affect the site.  The maximum tidal surge calculations and wave analyses 
show that the resulting run-up elevation of a potential flood is 27.5 feet 
above MSL.  This is well below the ISFSI site elevation of 114 feet, 
showing that flooding is not an environmental hazard of concern at this 
site.  The ISFSI is also not susceptible to tsunami flooding, as the 
occurrence of tsunamis in the Atlantic Ocean is quite infrequent.  
Resulting waves from any possible tsunamis would be less than those 
captured in the maximum tidal surge calculations mentioned above. 

4.3 TORNADOES AND EXTREME WIND 

The highest recorded wind speed near the Calvert Cliffs site, 80 mph, 
occurred in March 1952.  Winds are expected to reach a maximum of 50 
mph at any point during the year, although destructive velocities are rare 
and generally occur during summer thunderstorms.  

The probability of a tornado striking a single point within the area of the 
ISFSI was calculated to be 3.75x10-4, with a recurrence frequency of once 
about every 2,700 years.  There is no possibility of an adjacent building 
collapsing onto an HSM during one of these potential tornadoes, as they 
have been constructed outdoors in an open area. In addition, the casks are 
of sizable weight and are anchored, so they will not cause damage in a 
postulated tornado. 

                                                 
3 Federal Register, 76 FR 54507, Proposed General Communication, Draft NRC Letter 

2011-XX, Seismic Risk Evaluations for U.S. Nuclear Reactors, September 1, 2011. 
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4.4 HURRICANES AND THUNDERSTORMS 

Approximately one hurricane per year poses a threat to the area of the 
ISFSI, and about one hurricane every 10 years would produce any 
significant effects.  Any flooding resulting from hurricanes will not affect 
the site, as mentioned in Section 4.2.  In terms of thunderstorms, fifteen 
years of records in the area showed 814 observations of thunderstorm 
activity.  The nearby city of Baltimore averages 27.6 thunderstorms per 
year. 

4.5 FIRES 

An accident analysis was performed in order to determine effects of 
potential forest fires near the ISFSI site.  For a postulated forest fire 
assumed to occur at a distance of 130 feet from the site and the nearest 
storage module, the maximum calculated module surface temperature is 
1,475°F, which may cause cracking or spalling of the walls, but this is 
minimal with respect to the load capacity of the concrete module walls.  
This postulated fire will not cause internal pressure limits to be exceeded, 
nor will it cause a significant increase in occupational exposure for any 
necessary repair activities.  In order to respond to a potential fire, there are 
16 local fire stations in Calvert County and adjacent St. Mary’s County, 
with a total of 1,600 volunteer fire fighters prepared to respond to 
emergency calls. 

4.6 EXTREME TEMPERATURES 

The historical extreme temperatures recorded in the area of the ISFSI site 
were -3°F and 103°F.  These temperatures were used for all types of design 
analyses.  The historical data includes 45 years of temperature records, 
and since the ISFSI license period is 20 years, events that could be 
reasonably expected to occur during the lifetime of the ISFSI are 
enveloped by this temperature range. 

4.7 SNOW AND ICE 

In the area of the ISFSI, records from 1949 through 1964 show a total of 
1,175 hours (70,500 minutes) of snow and freezing precipitation.  This 
corresponds to 47,000 minutes of snow and freezing precipitation for a 
given 10-year span.  The maximum 24-hour snowfall in the area was 
recorded as 11.7 inches in February 1979.  Snow and ice loading onto 



   

MDNR-PPRP 32 SEPT 2012 
 

HSMs was designed for a maximum load of 30 psf.  The risk posed by 
snow and ice loading pressure is considered negligible due to the decay 
heat of fuel assemblies and the small amount of exposure time. 

Vents on HSMs are inspected daily to ensure that there are no blockages.  
Twice between November 1993 and March 2011, vents were observed to 
be blocked by snow.  The snow was immediately removed by two 
workers and posed no risk to the HSMs or the workers. 
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5.0 RADIATION MONITORING 

PPRP monitors the impact of electric power generation on the 
environment and human health according to the requirements set forth in 
the Power Plant Siting Act (Annotated Code of Maryland, Natural 
Resources; § 3-303).  To assess long-term impacts to Maryland’s ecological 
resources, and potentially to the health of Maryland’s citizens, PPRP 
researches the transport and fate of radioactivity routinely released by the 
CCNPP.  Routine nuclear power plant releases are permitted under the 
NRC operating license for Units 1 and 2.  In addition, Constellation 
Energy conducts routine monitoring as required in their operating license.  
PPRP’s monitoring provides an independent evaluation of the power 
plant’s radiological releases, estimates of potential dose to humans, and 
data on long-term residency of power plant-related radioactive material in 
the environment. 

Figure 9 Radiological Sampling Locations Used by PPRP in Vicinity of CCNPP 

PPRP collects a variety of samples over a wide geographic area (Figure 9) 
in order to assess release impact.  Sample collection frequency ranges from 
semi-annually to continuously, depending on the location of the 
monitoring and the sample matrix.  Sample matrices include bottom 
sediment, shellfish, air, drinking water, precipitation, and milk.  PPRP 
publishes the results of its routine monitoring biennially (PPRP 2010a).   
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Constellation analyzes samples of drinking water, finfish, air, saline water, 
shoreline sand, vegetation, and shellfish from fixed monitoring locations 
near the CCNPP facility.  Constellation submits the results of its sampling 
efforts to the NRC annually (NRC 2011a).  

Both PPRP’s and Constellation’s monitoring programs have not detected 
any releases that potentially impact public health and safety.  More 
information about radiological issues in the CCNPP vicinity can be found 
in CEIR-15 (PPRP 2010b).  
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6.0 AGING MANAGEMENT 

6.1 SCOPE AND BACKGROUND 

PPRP undertook an independent review of the Calvert Cliffs ISFSI License 
Renewal Application regarding compliance with NUREG-1927, which is 
the standard review plan for renewal of spent fuel dry cask storage system 
licenses.  This regulation focuses largely on an Aging Management 
Review (AMR), Time Limited Aging Analysis (TLAA), and the Aging 
Management Program (AMP) for the ISFSI.  This aging management 
review is required for the license renewal application. 

Ultimately, the NRC has final jurisdiction over whether the aging 
management procedures in place are sufficient to receive a license renewal 
for 40 years.  Both PPRP and the NRC raised questions relating to 
CCNPP’s initial application, and the applicant has provided additional 
information to address these questions.  This section summarizes the key 
aspects of PPRP’s evaluation. 

6.2 MAJOR FINDINGS 

The license renewal application adequately addresses most requirements 
of NUREG-1927.  The application provides information on the ISFSI’s 
operating experience to date, as well as assuring NRC and the State that 
all equipment has performed as intended under extreme loading events.  
The application also does not include any changes to the current design 
basis for the ISFSI. 

CCNPP’s application provides reasonable assurance that spent fuel can be 
received, handled, packaged, stored, and retrieved without undue risk to 
the health and safety of the public, as identified in the design basis.  In 
addition, the application makes it clear that CCNPP will continue the 
practice of constant surveillance at the ISFSI to ensure inlet and outlet 
screens of the HSMs are not obstructed. 

The AMR prepared by CCNPP includes a thorough account of all 
materials of construction, environments to which they are exposed, and 
the potential aging effects for all relevant equipment.  The review also 
addresses environmental factors that could affect the operating and 
service conditions of the ISFSI components.  For example, the HSM 
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concrete roof surfaces are designed to withstand a solar heat flux relating 
to the maximum ambient temperature of 103°F.  Also, HSMs are protected 
from all exposure to precipitation and are kept in a gaseous environment 
using helium gas.  The ISFSI also has a lightning protection system in 
place such that if an HSM is struck by lightning, the normal operation of 
the HSM will not be affected. 

By carrying out the AMP as detailed in the application, CCNPP will be 
able to detect the effects of aging before any components lose their 
intended function.   
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7.0 SUMMARY 

Renewal of the ISFSI license is not expected to negatively affect 
environmental or socioeconomic resources.  The key findings that support 
this conclusion are summarized below. 
 
Air Quality 
There will be only minimal air emissions from the expected operation of 
the ISFSI through 2052.  Renewal of the ISFSI license would not be 
expected to negatively affect the ambient air quality. 
 
Water Resources 
The ISFSI site is well drained and not susceptible to flooding or extreme 
weather impacts.  There are no sanitary or other waste streams at the ISFSI 
during normal operation.  Also, there is no risk for water resource 
contamination during an extreme weather event or natural disaster.   
 
Biological Resources 
No significant effects on biological resources, including terrestrial and 
aquatic resources in both freshwater and estuarine environments, are 
expected.   
 
Socioeconomic Resources  
Socioeconomic resources include demographics, employment, fiscal 
resources, land use, transportation, visual resources, noise, and cultural 
resources.  No significant effects on any socioeconomic resource are 
expected.   
 
Environmental Hazards 
As part of its license renewal application, CCNPP submitted an Updated 
Safety Analysis Report to the NRC, which addressed environmental 
hazards including earthquakes and seismic activity, floods, tornadoes and 
extreme wind, hurricanes and thunderstorms, fires, extreme temperatures, 
and snow and ice. 

Also, the NRC conducted an inspection at the Calvert Cliffs site on April 
29, 2011, in response to the Japanese Fukushima Daiichi Nuclear Station 
Fuel Damage Event which occurred in March 2011.  The objective of this 
inspection was to ensure that Calvert Cliffs has the capability to respond 
to extraordinary consequences from major natural disasters.  The 
inspection concluded that the site has sufficient equipment and 
procedures in place to mitigate these consequences should they occur.    
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PPRP’s assessment concludes that the risks posed by earthquakes and 
environmental hazards are small and are being adequately addressed by 
the NRC. 
 
Radiation 
To assess long-term impacts to Maryland’s ecological resources, and 
potentially to the health of Maryland’s citizens, PPRP monitors the 
transport and fate of radioactivity routinely released by CCNPP.  Routine 
nuclear power plant releases are permitted under the NRC operating 
license for Units 1 and 2.  Additionally, Constellation analyzes samples of 
drinking water, finfish, air, saline water, shoreline sand, vegetation, and 
shellfish from fixed monitoring locations near CCNPP and submits the 
results of its sampling efforts to the NRC annually.  Both PPRP’s and 
Constellation’s radiation monitoring programs have not detected any 
releases that potentially impact public health and safety.   
 
Aging Management 
PPRP undertook an independent review of the Calvert Cliffs ISFSI License 
Renewal Application regarding compliance with NUREG-1927, which is 
the standard review plan for renewal of spent fuel dry cask storage system 
licenses.  This regulation focuses largely on an Aging Management 
Review (AMR), Time Limited Aging Analysis (TLAA), and the Aging 
Management Program (AMP) for the ISFSI.  PPRP concluded that by 
implementing the AMP as detailed in the application, the CCNPP will be 
able to detect the effects of aging before any components lose their 
intended function.   
 
Long Term Plan for Spent Nuclear Fuel 
At current rates of operation, the ISFSI is expected to reach its licensed 
capacity limit for spent fuel storage by the time CCNPP Units 1 and 2 
operating licenses expire in 2034 and 2036, respectively.  The ISFSI would 
not have any remaining capacity to accept the spent fuel remaining in the 
reactor and its spent fuel pool at decommissioning.  The issue of 
permanent storage of spent nuclear fuel is currently being assessed by the 
NRC. 
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