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Abstract:

The Department of the Navy has prepared this Final Environmental Impact Statement (EIS)/Overseas
Environmental Impact Statement (OEIS) to assess the potential environmental impacts over a 10-year
planning horizon associated with Navy Atlantic Fleet training, research, development, testing, and
evaluation activities, and associated range capabilities enhancements (including infrastructure
improvements) in the Virginia Capes (VACAPES) Range Complex. The EIS/OEIS Study Area includes
the VACAPES Operating Area and Warning Areas as well as portions of the lower Chesapeake Bay. The
potential effects to physical, biological, and man-made environments from the testing and training
alternatives were studied to determine how the proposed action could affect these resources. The
National Marine Fisheries Service is a Cooperating Agency for this EIS/OEIS.
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VACAPES Range Complex FEIS/OEIS Executive Summary

EXECUTIVE SUMMARY

The United States (U.S.) Department of the Navy (DoN or Navy) has prepared this final Environmental
Impact Statement (EIS) / Overseas Environmental Impact Statement (OEIS) to assess potential
environmental impacts in the Virginia Capes (VACAPES) Range Complex over a 10-year planning
horizon. The proposed actions that are evaluated in this EIS/OEIS are associated with Navy Atlantic
Fleet training; research, development, testing, and evaluation (RDT&E) activities; and associated range
capabilities enhancements, including infrastructure improvements. The components of the VACAPES
Range Complex include 28,672 square nautical miles (nm?) of special use area (SUA) warning area;
27,661 nm” of offshore surface and subsurface operating area (OPAREA); and 18,092 nm® of deep ocean
area greater than 100 fathoms (600 feet). The geographic scope of this EIS/OEIS includes the airspace,
seaspace, and undersea space of the VACAPES Range Complex. This area is referred to as the
VACAPES Study Area. The VACAPES Study Area does not include any dry land. However, it does
include the area from the mean high tide line east (seaward) to the 3-nautical-mile (nm) boundary of the
states of Delaware, Maryland, Virginia, and North Carolina. This 3-nm boundary also serves as the
western boundary of the VACAPES OPAREA, which is illustrated in Figure ES-1. The VACAPES
Study Area also includes 420 nm” of the lower Chesapeake Bay, where proposed Mine Warfare (MIW)
training would occur.

This FEIS/OEIS has been prepared by the Navy in accordance with the National Environmental Policy
Act (NEPA) of 1969 (42 United States Code [U.S.C.] § 4321); the Council of Environmental Quality
(CEQ) Regulations for implementing the procedural provisions of NEPA (Title 40 Code of Federal
Regulations [CFR] Parts 1500-1508); Department of the Navy Procedures for Implementing NEPA (32
CFR 775); Executive Order (EO) 12114, Environmental Effects Abroad of Major Federal Actions; and
Department of Defense (DoD) regulations implementing EO 12114 (32 CFR Part 187). The proposed
action requires analysis of potential impacts within and outside U.S. territory; therefore, this document
was written to satisfy the requirements of both NEPA and EO 12114. The Navy has made changes to this
FEIS/OEIS based on comments received during the public comment period. These changes included
factual corrections, additions to existing information, and improvements or modifications to the analyses
presented in the Draft EIS/OEIS. None of the changes between the Draft and Final EIS/OEIS resulted in
substantive changes to the proposed action, alternatives, or the significance of the environmental
consequences of the proposed action. There were additional revisions, which are reflected in this Final
EIS/OEIS, that were made to amplify information previously provided. These changes included a more
detailed description of Maritime Security Operations and more detailed Weapon System data sheets
located in Appendix E.

In accordance with 50 CFR §401.12 the Navy has prepared a separate Biological Evaluation to assess the
potential effects from the proposed action on marine resources and anadromous fish protected by the
National Marine Fisheries Service (NMFS) under the Endangered Species Act (ESA). In accordance with
the Marine Mammal Protection Act (MMPA) (16 U.S.C. §1371[a][5]), the Navy has submitted a request
for Letter of Authorization to the NMFS for the incidental taking of marine mammals by the proposed
action. The Navy has prepared a separate Consultation Package in accordance with legal requirements set
forth under regulations implementing Section 7 of the ESA (50 CFR 402; 16 U.S.C 1536 (c)) for listed
species under jurisdiction of the U.S. Fish and Wildlife Service (USFWS). The Record of Decision for
this FEIS/OEIS will address any additional mitigation measures which may result from these ongoing
regulatory processes.
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VACAPES Range Complex FEIS/OEIS Executive Summary

ES 1.0 PURPOSE AND NEED
The purpose of the proposed action is to:

o Achieve and maintain Fleet readiness using the VACAPES Range Complex to support and conduct
current, emerging, and future training operations and RDT&E operations;

o Expand warfare missions supported by the VACAPES Range Complex; and

o Upgrade and modernize existing range capabilities to enhance and sustain Navy training and RDT&E.

The need for the proposed action is to provide range capabilities for training and equipping combat-
capable naval forces ready to deploy worldwide. In this regard, the VACAPES Range Complex furthers
the Navy’s execution of its Congressionally mandated roles and responsibilities under Title 10 U.S.C.
Section 5062. For further information on the purpose and need for the proposed action refer to Chapter 1
of the FEIS/OEIS.

ES 2.0 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES

The Navy has identified the need to support and conduct current and emerging training and RDT&E
operations in the VACAPES Range Complex. The proposed action would not result in major changes to
VACAPES Range Complex facilities, operations, training, or RDT&E capacities over the 10-year
planning period. Rather, the proposed action would produce relatively small-scale but critical
enhancements to the VACAPES Range Complex that are necessary if the Navy is to maintain a state of
military readiness commensurate with its national defense mission.

ES 2.1 Proposed Action

The proposed action is to support and conduct current and emerging training and RDT&E operations in
the VACAPES Range Complex. To achieve this, the Navy proposes to:

o Maintain training and RDT&E operations at current levels if the No Action Alternative is selected.
If either Alternative 1 or Alternative 2 is selected, then:

o Increase or modify training and RDT&E operations from current levels in support of the FRTP.

o Accommodate mission requirements associated with force structure changes, including those resulting
from the introduction of new platforms (aircraft and weapons systems).

o Implement enhanced range complex capabilities.

The decision to be made by the decision-maker is to determine which alternative analyzed in this
EIS/OEIS satisfies the level and mix of training to be conducted, and the range capabilities enhancements
to be made within the VACAPES Range Complex, to best meet the needs of the Navy, based on
consideration of all of the reasonably foreseeable environmental impacts.

ES 2.2 Alternatives

Alternatives in this FEIS/OEIS were evaluated to ensure they met the purpose and need, giving due
consideration to range complex attributes such as: the capability to support current and emerging Fleet
tactical training and RDT&E requirements; the capability to support realistic, essential training at the level
and frequency sufficient to support the FRTP; and the capability to support training requirements while
following Navy Personnel Tempo of Operations guidelines. Three alternatives are analyzed in this
FEIS/OEIS:

1. The No Action Alternative — Under the No Action Alternative, training operations and major
range events would continue at current levels. Evaluation of the No-Action Alternative provides a
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credible baseline for assessing environmental impacts of Alternative 1and Alternative 2
(Preferred Alternative).

2. Alternative 1 would include all of the features of the No Action Alternative, and would
implement enhancements to the minimal extent possible to meet the components of the FRTP to
implement the FRP. Alternative 1 would increase operational training, expand warfare
missions, and accommodate force structure changes, which would include changing weapon
systems and platforms, and homebasing new aircraft and ships. Modifications to current
training or introduction of new training would include:

a) Using more commercial aircraft to serve as opposition forces rather than using Navy
aircraft for air-to-air missile exercise, surface-to-air gunnery exercises, air intercept
control exercises, and detect-to-engage exercises.

b) Incorporating maritime security training into existing training events.

¢) Adjusting training levels to ensure that deployment can be stepped up quickly and at
multiple locations in response to world events.

d) Conducting new or modified training associated with the introduction of new rotary-wing
aircraft, and new organic mine countermeasure (OMCM) systems. (“Organic” refers to
embedding mine warfare capability into the strike group rather than providing it as an
external capability of specialized ships and aircraft that are brought in on an as-needed
basis.)

e) Establishing a mine neutralization training area for realistic MIW training.

3. Alternative 2 (Preferred Alternative) would include all of the enhancements of Alternative 1,
plus it would include reducing high explosive BOMBEXs by 96 percent, additional mine warfare
training capabilities, the establishment of MIW training areas with small fields of non-explosive
mine shapes, and implementation of additional enhancements to enable the range complex to
meet future requirements.

For detailed information on each alternative refer to Chapter 2 of the FEIS/OEIS.
ES 2.3 Alternatives Considered but Eliminated from Further Analysis

Other approaches that were considered but eliminated because they did not meet the purpose and need
included:

e No Training Alternative;

o Using alternative range complex locations;

o Conducting simulated training only; and

e Only using non-explosive practice munitions within the VACAPES Range Complex.

These were eliminated from further analysis, because none would be effective in putting into practice the
FRTP. Specifically:

o Ifthe Navy did not conduct training exercises along the East Coast, they would not be able to meet
its obligations, as identified in Title 10 United States Code, Section 5062.

o The VACAPES Range Complex is an important component in the available suite of Navy training
and testing capabilities. The proximity of the VACAPES Range Complex to existing naval
installations produces important advantages relating to features such as travel times, costs of
operations, and personnel tempo of operations that could not be achieved at any other range
complex.

e Although simulated training and non-explosive practice munitions are widely used, including in
many VACAPES operations, they are no substitute for realistic field conditions. The value of live
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training provided by actually operating a combat system or handling explosive ammunition cannot
be substituted through simulation, particularly as it relates to the physical reaction invoked by the
danger, noise, and visual effects associated with these systems. Similarly, individuals and groups
must be able to practice and hone their skills in communication, maneuvering, operating systems,
repairing equipment, and firing weapons in an environment that is realistic and that replicates the
high energy and stress of what they would encounter in an actual combat situation.

ES 3.0 Public Involvement

NEPA requires federal agencies to prepare an EIS for proposed actions that may significantly affect the
quality of the human and natural environments. The EIS must disclose significant environmental impacts
and inform decision-makers and the public of the reasonable alternatives that would avoid or minimize
adverse impacts or enhance the quality of the human environment. The Navy is the lead agency for the
proposed action. The NMFS is a cooperating agency for this EIS/OEIS.

A notice of intent (NOI) to develop the draft EIS/OEIS was published in the Federal Register on
December 8, 2006, and in four local newspapers in Maryland, Virginia, and North Carolina. The
newspaper notices were run five times in each newspaper. Four scoping meetings were held, in
Salisbury, Maryland; Chincoteague Island, Virginia; Virginia Beach, Virginia; and Nags Head, North
Carolina. During these meetings, the public had the opportunity to help define and prioritize issues and
convey these issues to the agencies through oral and written comments.

A revised NOI was issued in the Federal Register on September 5, 2007, when potential non-explosive
mine warfare training areas in the southern Chesapeake Bay were identified for analysis. Additional
agency and public comments were solicited, and the action was advertised in several local newspapers.

During the scoping process, 26 comments were received. Seventeen were from government agencies at
various levels, and nine were from individuals. Commenters raised concerns about impacts on fish and
fishing; harm to cultural resources, marine protected areas, oyster reefs, and endangered species; and
potential conflicts between boating or shipping and Navy activities. This EIS/OEIS addresses all of the
issues that were identified during scoping.

The draft EIS/OEIS was provided to the U.S. Environmental Protection Agency (USEPA) for review and
comment in accordance with its responsibilities and notice of availability of USEPA comments was
published in the Federal Register (Vol 73, No. 164, August 22, 2008). The Navy also placed notices in
local newspapers announcing the availability of the draft EIS/OEIS and public hearings. The draft
EIS/OEIS was circulated for internal/agency review and made available for general review in public
libraries. Public hearings were held in Ocean City, MD, Chincteague, VA, Virginia Beach, VA, and Kitty
Hawk, NC 14-17 July 2008. Public and agency comments were received via the VACAPES web site,
facsimile, and regular mail. The public comment period for the draft EIS/OEIS ended on 11 August
2008. One hundred nineteen public comments were received. This Final EIS/OEIS incorporates, and
formally responds to, all public comments received on the draft EIS/OEIS. Responses took the form of
corrections of data inaccuracies, clarifications of and modifications to analytical approaches, inclusion of
additional data or analyses, and modification of the proposed action or alternatives. Public and agency
comments are located in Appendix F.

ES 4.0 Comparison of Alternatives and Effects

The comparison of alternatives presented in Table ES-1 is based on the information and analyses presented
in Chapter 3 (Affected Environment and Environmental Consequences). The environmental stressors
associated with each warfare area and operation were evaluated for each resource or issue in assessing
potential environmental impacts under each alternative. There were no recordable differences in potential
impacts between the alternatives for the following resources and issues:
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COMPARISON OF ALTERNATIVES

TABLE ES-1

Resource or Issue

Alternatives

No Action Alternative

Alternative 1

Preferred Alternative

Bathymetry and Short tem, minor impacts | Short tem, minor impacts from | An increase in short tem, minor
Sediments from deployment and deployment and recovery of impacts from deployment and
recovery of MIW mine MIW mine shapes (Section recovery of MIW mine shapes
shapes (Section 3.1.3.1) 3.1.3.2) compared to No Action
Alternative and Alternative 1
(Section 3.1.3.3)
Marine Long-term minor impacts | Slight increase in potential An increase in potential impacts
Communities to benthic habitats from impacts to benthic habitats to benthic habitat from

accumulation of NEPM
(Section 3.6.3.1)

from accumulation of NEPM
and short tem minor impacts
from deployment and recovery
of MIW mine shapes
considering mitigation
measures in place (Section
3.63.2)

accumulation of NEPM and an
increase in short tem minor
impacts from deployment and
recovery of MIW mine shapes
(Section 3.6.3.3)

Marine Mammals

Under MMPA, 7
mortality potential
exposures, 63,664 non-
injurious potential
exposures, and 728
injurious exposures.
Under ESA, proposed
activities may affect listed
species (Section 3.7.3.3).

Under MMPA, 7 mortality
potential exposures, 63,686
non-injurious potential
exposures, and 729 injurious
potential exposures. Under
ESA, proposed activities may
affect listed species. (Section
3.7.3.4)

Under MMPA, 1 mortality
potential exposure, 2,472 non-
injurious potential exposures,
and 25 injurious potential
exposures. Under ESA, proposed
activities may affect listed
species. (Section 3.7.3.5)

Sea Turtles Two mortality potential Two mortality potential No mortality potential
exposures, 11,340 non- exposures, 11,348 non- exposures, 1,513 non-injurious
injurious exposures, and injurious exposures, and 98 exposures, and 15 injurious
97 injurious exposures. injurious exposures. Under exposures. Under ESA, proposed
Under ESA, proposed ESA, proposed activities may | activities may affect listed
activities may affect listed | affect listed species (Section species (Section 3.8.3.4).
species (Section 3.8.3.2). | 3.8.3.3).

Fish and Under MSFCMA, no Under MSFCMA, no Under MSFCMA, no significant

Essential Fish significant population- significant population-level population-level impacts to

Habitat (EFH) level impacts to managed | impacts to managed species managed species would occur;
species would occur; would occur; impacts would impacts would be temporary,
impacts would be be temporary, minimal, and minimal, and would not reduce
temporary, minimal, and | would not reduce the quality the quality and/or quantity of
would not reduce the and/or quantity of EFH. Under | EFH. Under ESA, deployment
quality and/or quantity of | ESA, there would be no effect | and recovery of non-explosive
EFH. Under ESA, there on listed species. (Section mine shapes may affect one
would be no effect on 3.9.3.2) listed species. (Section 3.9.3.3)
listed species. (Section
3.9.3.1)

Seabirds and Under ESA and MBTA, Under ESA and MBTA, no Under ESA and MBTA, no

Migratory Birds no effect would occur to effect would occur to listed effect would occur to listed

listed species and no long-
term population-level
effect would occur to
migratory bird
populations. (Section
3.10.3.1)

species and no long-term
population-level effect would
occur to migratory bird
populations. (Section 3.10.3.2)

species and no long-term
population-level effect would
occur to migratory bird
populations. (Section 3.10.3.3)

Atlantic Fleet
Active Sonar
Training
(AFAST)

Potential impacts to
resources or issues from
AFAST and the Proposed
Action combined are less
than significant. (Section
3.19)

Potential impacts to resources
or issues from AFAST and the
Proposed Action combined are
less than significant. (Section
3.19)

Potential impacts to resources or
issues from AFAST and the
Proposed Action combined are
less than significant. (Section
3.19)
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Cultural Resources

The potential impacts would generally be temporary, short-term, minor, and/or localized changes to these
resources or issues. As defined under NEPA, no significant impacts in U.S. Territory and no significant
harm in Non-Territorial Waters to resources or issues were identified considering implementation of
mitigation measures described in Chapter 5. In addition, resources were evaluated in accordance with
Marine Mammal Protection Act (MMPA). Endangered Species Act (ESA), Migratory Bird Treaty Act
(MBTA), Bald and Golden Eagle Protection Act (Eagle Act), Magnuson-Stevens Fishery Conservation and
Management Act (MSFCMA), and National Historic Preservation Act (NHPA). The potential impacts
presented below provide the basis for providing choices to the decision maker.

The Atlantic Fleet Active Sonar Training (AFAST) FEIS/OEIS is incorporated by reference in this
FEIS/OEIS for active sonar and Anti-Submarine Warfare associated activities as they pertain to the
VACAPES Range Complex. The reader should refer to the AFAST EIS/OEIS (available at
http://afasteis.gcsaic.com) for the full description and analysis of active sonar activities along the East Coast
and within the Gulf of Mexico. A summary of the environmental consequences due to sonar activities in the
VACAPES Range Complex is provided by resource area in Section 3.19.

ES 5.0 Mitigation and Monitoring

The Navy recognizes that the proposed action has the potential to impact marine and other resources in the
vicinity of training. Chapter 5 describes the Navy’s overall mitigation and monitoring approach as well as
specific mitigation measures that would be implemented to protect marine mammals, sea turtles, and other
resources during training activities. Some of these measures are generally applicable and others are designed
to apply to certain geographic areas and/or for specific types of Navy training. Due to the long-term nature
of the proposed action, mitigation measures for many elements of the action have been established through
previous environmental analyses, consultations, and/or permitting processes.

The Navy believes that a comprehensive approach to mitigation for the VACAPES Range Complex requires
focus on: (1) mitigation by avoidance, in which adverse impacts are avoided altogether by altering the
location, design, or other aspect of an activity, and (2) minimization of impacts when avoidance is not
feasible. An important complement to the avoidance and minimization of impacts is monitoring to track
compliance with take authorizations, impacts on protected resources, and effectiveness of mitigation
measures. Taken together, these three elements — avoidance, minimization, and monitoring comprise the
Navy’s integrated approach to addressing potential environmental impacts.

The Navy is committed to demonstrating environmental stewardship while executing its National Defense
Mission and is responsible for compliance with a suite of Federal environmental and natural resources laws
and regulations that apply to a wide variety of environments. Consistent with the cooperating agency
agreement with the NMFS, mitigation and monitoring measures presented in this FEIS/OEIS focus on the
requirements for protection and management of marine resources.

The Navy has provided over $94 million to universities, research institutions, federal laboratories, private
companies, and independent researchers around the world. The Navy will continue to fund a significant
amount of marine research directly applicable to U.S. Fleet Forces Command training activities.
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ES 6.0 Cumulative Impacts

The proposed action will not make radical changes to the VACAPES Range Complex facilities,
operations, training, or RDT&E capacities. Rather, the actions proposed in Alternatives 1 and 2 are
incremental increases over the No Action Alternative that would result in relatively small-scale, but
critical, enhancements that are necessary if the Navy is to maintain a state of military readiness
commensurate with its national defense mission.

Various types of past and present actions not related to the proposed action have the potential to impact the
resources evaluated in this FEIS/OEIS. Twenty projects including, but not limited to, military activities in
other OPAREAs on the Atlantic coast, offshore oil and gas activities along the Atlantic seaboard, maritime
traffic, scientific research, and marine ecotourism were analyzed for direct, indirect, and cumulative effects.
The environmental consequences conclusions and incremental contribution and cumulative effects from
past, present, and reasonably foreseeable future projects and activities for each resource evaluated in this
FEIS/OEIS were used in Chapter 6 for summarizing cumulative effects. Most of the summary conclusions
on past, present, and reasonably foreseeable future actions for the resources evaluated were no adverse
impacts and potential for minor, but recoverable, adverse impacts. There were fewer summary conclusions
categorized as potential for moderate, but recoverable, adverse impacts. No summary conclusions were
characterized as potential for major, non-recoverable, adverse impacts.
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CHAPTER 1 : PURPOSE AND NEED FOR PROPOSED ACTION
1.1 INTRODUCTION

The United States (U.S.) Department of the Navy (Navy) has prepared this Environmental Impact
Statement (EIS) / Overseas Environmental Impact Statement (OEIS) to assess the potential environmental
impacts associated with Navy Atlantic Fleet training and research, development, testing, and evaluation
(RDT&E) activities, and associated range capabilities enhancements (including infrastructure
improvements) in the Virginia Capes (VACAPES) Range Complex. The Navy’s mission is to maintain,
train, and equip combat-ready naval forces capable of winning wars, deterring aggression, and
maintaining freedom of the seas. Title 10 United States Code (U.S.C.) Section 5062 directs the Chief of
Naval Operations to train all naval forces for combat. The Chief of Naval Operations meets that
direction, in part, by conducting at-sea training exercises and ensuring naval forces have access to ranges,
operating areas (OPAREA), and airspace where the Navy can develop and maintain skills for wartime
missions and conduct RDT&E of naval weapons systems. For purposes of this EIS/OEIS, exercises and
training do not include combat operations, operations in direct support of combat, or other activities
conducted primarily for purposes other than training.

The proposed action is to support and conduct current and emerging training and RDT&E operations in
the VACAPES Range Complex. The decision to be made by the decision-maker is to determine both the
level and mix of training to be conducted and the range capabilities enhancements to be made within the
VACAPES Range Complex that best meet the needs of the Navy.

The focus of this EIS/OEIS is the VACAPES Range Complex as depicted in Figure 1.1-1. This complex
consists of targets and instrumented areas, airspace, seaspace, and undersea space. The activities
analyzed in this EIS/OEIS include current and future proposed Navy training and RDT&E operations
within Navy-controlled OPAREAs, special use airspace (SUA), and ranges, and Navy-funded range
capabilities enhancements (including infrastructure improvements). The actual study area is further
defined in Section 1.5.

A separate EIS/OEIS for Atlantic Fleet Active Sonar Training (AFAST) activities along the East Coast
and Gulf of Mexico (including the VACAPES Range Complex) that evaluated the potential impacts of
active sonar on the marine environment was prepared. Figure 1.1-2 illustrates the AFAST Study Area in
relation to the East Coast range complexes. The analysis in this EIS/OEIS for active sonar training, as it
pertains to the VACAPES Range Complex, is taken from the EIS/OEIS for AFAST and incorporated into
Chapter 3 of this EIS/OEIS to assess the impact of the proposed action and other past, present, and
reasonably foreseeable actions.

This EIS/OEIS has been prepared by the Navy in accordance with the National Environmental Policy Act
(NEPA) of 1969 (42 U.S.C. § 4321 et seq.); the Council of Environmental Quality (CEQ) Regulations for
implementing the procedural provisions of NEPA (Title 40 Code of Federal Regulations [CFR] Parts
1500-1508); Department of the Navy Procedures for Implementing NEPA (32 CFR 775); Executive
Order (EO) 12114, Environmental Effects Abroad of Major Federal Actions; and Department of Defense
(DoD) regulations implementing EO 12114 (32 CFR Part 187). The provisions of NEPA apply to major
federal actions with effects that occur within U.S. territory, while EO 12114 applies to major federal
actions with effects that occur outside U.S. territory, including marine waters seaward of the U.S.
territorial seas -- greater than 12 nautical miles (nm) offshore. The proposed action requires analysis of
potential impacts both within and outside U.S. territory; therefore, this document has been written to
satisfy the requirements of both NEPA and EO 12114.
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1.2 BACKGROUND

The Navy has been training in the area now defined as the VACAPES Range Complex for national
defense purposes for more than 60 years. The air, sea space, and undersea space of the VACAPES Range
Complex has and continues to provide a safe and realistic training and testing environment to ensure
military personnel are ready to carry out assigned missions in furtherance of its Congressionally mandated
duty. The VACAPES Range Complex provides the infrastructure and proximity that supports relevant
training for the U.S. Atlantic Fleet forces homeported in the Hampton Roads area.

1.2.1 Navy Training
1.2.1.1 Navy Operations

The United States maintains its military forces to ensure the freedom and safety of all Americans, both at
home and abroad. The Preamble of the U.S. Constitution established the principle that the people of the
United States will provide for the common defense. Article 1, Section 8 states, “The Congress shall have
power to provide for the common defense...provide and maintain a Navy,” and “to make rules for the
government and regulation of the land and naval forces.” To implement these constitutionally mandated
duties, Congress provided Title 10 U.S.C., Section 5062, which states: “The Navy shall be organized,
trained and equipped primarily for prompt and sustained combat incident to operations at sea.”

The Navy and Marine Corps generally organize deployed forces into strike groups. The number and
composition of individual units comprising a strike group are tailored to meet specific missions and
expected threats. A Carrier Strike Group (CSG), consisting of an aircraft carrier and its embarked
airwing, plus several surface combatant ships and submarines, can project power ashore via aircraft or
missiles. An Expeditionary Strike Group (ESG), consisting of amphibious ships, surface combatant
ships, submarines, and an embarked Marine Expeditionary Unit (MEU)', can project power ashore via
amphibious landing of men, armor, and materiel. Traditionally, a CSG or ESG operates on a two- to
three-year cycle that begins with major maintenance and work-up training before culminating in a six- to
eight-month deployment. A Maritime Security (MS) Surface Strike Group (SSG), consisting of one to
three surface combatant ships, is specially organized to conduct a typically short-term, limited objective.

The Joint Chiefs of Staff determine deployment of naval forces based on world-wide requirements and
commitments. While the Navy always has several strike groups deployed to provide global naval
presence and engagement, the 21st century security environment has spawned more frequent requests
from combatant commanders for additional Navy forces ranging in size from individual units to strike
groups. Emergent missions have included major combat, maritime and theater security, homeland
defense, support of civil authorities, anti-terrorism/force protection, and humanitarian assistance/disaster
relief operations. This rapid response of forces to supplement naval forces on routine deployment is
referred to as “surge.”

The Navy developed the Fleet Response Plan (FRP) as a deliberate process to ensure continuous
availability of agile, flexible, trained, and ready surge-capable forces. The goal of FRP is a standing
ability to deploy six CSGs in a very short time, and one more in stages soon thereafter. FRP addresses all
aspects of maintaining these surge-capable Navy forces, such as maintenance, manning, and deployment
schedules. The VACAPES Range Complex EIS/OEIS addresses the training side of FRP—the Fleet
Readiness Training Plan (FRTP), described in more detail below.

! The MEU (Special Operations Capable) is a task organized unit of a type known as a Marine Air Ground Task Force or
MAGTEF. MAGTFs consist of ground combat, aviation combat, combat logistics, and command and control elements, and vary
in size depending on the nature of the intended mission.
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1.2.1.2 Why the Navy Trains

Operational requirements for deployment of naval forces world-wide drive and shape training doctrine
and procedures. The nature of modern warfare and security operations has become increasingly complex.
The threat is global, and the tactics, weapons, and forces arrayed against the U.S. military span the gamut
from crude to extremely sophisticated.

To effectively counter the array of threats, naval forces bring together thousands of sailors and marines,
their equipment, vehicles, ships, and aircraft, and often other U.S. services or coalition partners, all of
which need to work together as a cohesive team to achieve success. Developing the leadership and
management skills to choreograph all these disparate elements, as well as coordinated employment of
weapons at the tactical level, requires extensive, challenging training. In particular, modern weaponry
presents both tremendous opportunity and challenges. Smart weapons, used properly, are very accurate
and actually allow naval forces to accomplish their missions with greater precision and far less
destruction than in past conflicts. However, they are very complex and skills honed for optimum
employment are perishable. Realistic, regular training provides all elements of the Navy-Marine Corps
team, from the individual to the strike group, with the initial combat experience crucial to success and
survival in this environment.

The Navy mission in a maritime environment presents unique challenges. CSGs, ESGs, and SSGs offer
combatant commanders unprecedented flexibility and firepower to defeat or suppress threats world-wide.
Naval forces can simultaneously carry out operations on and below the ocean surface, on land, and in the
air. To optimize all of this capability, Navy training activities must focus on achieving proficiency in
eight functional areas, known as Primary Mission Areas or, more commonly, warfare areas. These
include Air Warfare (AW), Amphibious Warfare (AMW), Surface Warfare (SUW), Anti-submarine
Warfare (ASW), Mine Warfare (MIW), Strike Warfare (STW), Electronic Combat (EC), and Naval
Special Warfare (NSW). Each training event addressed in the EIS/OEIS is categorized under one of the
warfare areas. Appendix D describes each of these warfare areas and individual training exercises in
greater detail.

1.2.1.3 Fleet Readiness Training Plan

This VACAPES Range Complex EIS/OEIS addresses the training side of the Fleet Response Plan, which
is the FRTP. The Navy designed the FRTP to support the training requirements of a surge-capable Fleet
that meets FRP goals outlined above. FRTP formalizes the traditional Navy building block approach to
training in a way that brings the strike groups to the required level of combat readiness earlier in the
training cycle, and sustains that readiness longer. Training proceeds on a continuum, advancing through
four phases:

Maintenance Phase is the preferred period during which major shipyard- or depot-level repair and most
personnel turnover occur. Ships and squadrons focus on individual and team training. This level of
training could involve the aircrew of a single aircraft flying basic instrument or tactics flights, or fire
control crews for a ship’s anti-aircraft systems employing their weapons in a simulated environment at a
weapons school.

Basic Phase continues individual and team training, but the focus shifts to unit-level training (ULT),
assessment, and certification requirements during which all members of the ship or squadron employ their
ship or aircraft tactically. This phase is characterized by high-volume, short-duration, individual and unit
training exercises. Examples of ULT could include a single destroyer conducting damage control,
weapons employment, and navigation drills over a two-day underway period, or a two-plane flight of
F/A-18s performing defensive maneuvers and weapons delivery training against an opposition force at a
nearby bombing range during a two-hour sortie.
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Integrated Phase brings all the individual units together as a strike group to synthesize staff actions and
coordinate operations in a challenging, multi-warfare environment. Generally, integrated phase training
occurs during a limited number of major exercises, each lasting one to four weeks. This phase includes
strike-group-level assessment and certification prior to deployment. Major exercises for CSGs would
include multi-ship air defense and anti-submarine warfare exercises, and 10-plane bombing strikes at
multiple target sites, all occurring simultaneously in a realistic battle scenario.

Sustainment Phase begins upon completion of the Integrated Phase, and lasts through deployment and for
several months following return to homeport before the strike group stands down and the individual units
begin their maintenance period. Sustainment consists of a variety of training evolutions designed to
sustain the combat readiness levels attained in the prior three phases. This phase could include several
major training exercises with other U.S. and allied services in a joint/coalition environment, as well as a
continuation of individual, unit, and integrated-level training exercises. A major sustainment exercise
could include elements of a CSG and an ESG operating together with units from the U.S. Air Force
(USAF) and/or allied navies during a 10-day battle problem.

FRTP involves acceleration of the training cycles of multiple strike groups, which could entail near-
simultaneous execution of similar training events. Deployment schedules must remain flexible and
responsive to the nation’s security needs. The Navy must ensure that its training areas can support the
entire training continuum as needed.

1.2.1.4 Range Complexes

Training must be as realistic as possible to provide the experiences important to success and survival.
The Navy often employs simulators and synthetic training to provide early skill repetition and to enhance
teamwork, but live training in a realistic environment is vital to success. A range complex, such as the
VACAPES Range Complex, is a set of co-located areas of sea space, undersea space, land ranges, and
overlying airspace designated for military training and testing operations. No single range complex on
the east coast can accommodate the entire spectrum of Navy and Marine Corps training and testing (see
Figure 1.1-2). Individual East Coast range complexes serve as “backyard” ranges, supporting Naval
forces home based and home ported in multiple locations. Also, the combined capabilities of the
VACAPES, Navy Cherry Point, and Jacksonville range complexes are required to support the multiple
aspects of integrated, major training events. The result is a system of range complexes, which provides a
robust training and testing capability for all naval warfare missions. Range complexes provide a
controlled and safe environment with threat-representative targets where military ships and aircraft can
train in realistic, combat-like conditions throughout the graduated buildup needed for combat ready
deployment. The integration of undersea ranges and OPAREAS with land training ranges, safety landing
fields, and amphibious landing sites are critical to this realism, allowing execution of multi-dimensional
exercises in complex scenarios. Also, range instrumentation captures data on the effectiveness of tactics
and equipment, providing feedback for constructive criticism. Live-fire training ensures the ability to
place ordnance on target with the required level of precision in a stressful environment. Live training,
most of it accomplished in the waters off the nation’s east and west coasts and the Caribbean Sea, will
remain the cornerstone of readiness as the Navy prepares its military forces for a security environment
characterized by uncertainty and surprise.

1.2.2 Tactical Training Theater Assessment and Planning (TAP) Program

In 2004, Commander, U.S. Atlantic Fleet and Commander, U.S. Pacific Fleet funded the TAP Program to
serve as the overarching Fleet training area sustainment program. The purpose of TAP is to support Navy
objectives that: 1) promote use and management of ranges (such as the VACAPES Range Complex) in a
manner that supports national security objectives and a high state of combat readiness, and 2) ensure the
long-term viability of range assets while protecting human health and the environment. The TAP
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Program focuses specifically on the sustainability of ranges, OPAREAs, and airspace that support the
FRTP. The TAP Program defined broad geographic areas where the Navy trains, called range complexes.
The TAP Program represents the first time the Navy has managed its ranges on a broad, complex-wide
basis. One element of the TAP Program is development of the required capabilities document (RCD)
(DoN, 2006a), and a companion document, the range complex management plan (RCMP) (DoN, 2006b).
Another TAP Program element is environmental planning documentation (e.g., this EIS/OEIS), which
will assess the potential for environmental impacts associated with activities/actions conducted within a
range complex. These documents are described below.

The purpose of the RCD is to quantitatively define the required capabilities that allow Navy ranges to
support mission-essential training in an unconstrained environment over a 10-year planning horizon. In
sum, the RCD defines what is needed in an ideal sense. The RCD uses several factors to determine range
capability requirements, including: range attributes, range-related systems, training levels, and Navy
Primary Mission Areas.

o Range attributes: These include four range operational elements or training media, namely airspace,
sea space, undersea space, and land area. The geographic breadth of water and land area, water depth,
and air space needed to conduct specific types of training occurring at the range are detailed in the
RCD.

o Range-related systems: These include systems and infrastructure for scheduling, communications,
meteorological data, targets, training instrumentation, and opposition force simulation.

o Training levels: the three levels are:

1. Basic, or unit-level training, involves a single ship, aircraft, submarine, or small unit, not
integrated with other operations;

2. Intermediate training involves integrated expeditionary or carrier strike group or air wing
operations as part of a major exercise; and

3. Advanced training involves multiple strike group and/or services in major, fully integrated,
comprehensive and/or joint force exercises.

e Primary Mission Areas are: Air Warfare (AW), Amphibious Warfare (AMW), Surface Warfare
(SUW), Anti-submarine Warfare (ASW), Mine Warfare (MIW), Strike Warfare (STW), Electronic
Combat (EC), and Naval Special Warfare (NSW).

Thus, the RCD defines the nature and size of a training medium (€.9., airspace) and training systems to be
employed to conduct a specified level of training for naval forces in a given Primary Mission Area.

The Navy has developed an RCMP for each range complex, including the VACAPES Range Complex
(DoN, 2006b). The RCMP is an integrated sustainment planning and management document that:

e Describes baseline condition of range complex capabilities, current training and RDT&E operations,
environmental documentation/coverage, and encroachment issues;

o Recommends projects and investments based on rigorous assessment of gaps between current range
complex capabilities and those required to support the strategic vision; and

o Develops a range complex management structure, outreach plan, and investment strategy for long-
term range sustainment.

RCMPs are developed using the RCD to define requirements needed to support warfare areas of
individual range complexes. The Final Draft RCMP for the VACAPES Range Complex was completed
in 2006. The RCMP iterates the strategic vision for the complex, which is to provide sustainable and
modernized ocean operating areas, airspace, land, ranges, range infrastructure, training facilities, and
resources to fully support Navy training requirements in accordance with the complex’s roles and
missions.
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The role and missions for the VACAPES Range Complex include providing training opportunities for
eight naval warfare mission areas, specifically AW, AMW, SUW, ASW, MIW, STW, EC, and NSW at
varying levels of training complexity. RDT&E is conducted in the VACAPES Range Complex on new
aircraft and weapons that are designed to support each of these eight naval warfare missions.

When compared to the complex’s required capabilities, the VACAPES RCMP (DoN, 2006b) identifies
moderate to severe capabilities shortfalls in several warfare mission areas, especially for intermediate and
advanced-level training. In an attempt to remedy the identified shortfalls, the VACAPES RCMP makes
recommendations for range enhancements, some of which may have an impact on the environment.
Those recommended range enhancements that have the potential to impact the environment, as well as
current and future training and testing operations that have the potential to impact the environment, are
the primary focus of this EIS/OEIS, and are further described in Chapter 2.

1.3 PURPOSE AND NEED
The purpose for the proposed action is to:

e Achieve and maintain Fleet readiness using the VACAPES Range Complex to support and conduct
current, emerging, and future training operations and RDT&E operations;

o Expand warfare missions supported by the VACAPES Range Complex; and

o Upgrade and modernize existing range capabilities to enhance and sustain Navy training and RDT&E.

The need for the proposed action is to provide range capabilities for the training and equipping of combat-
capable naval forces ready to deploy worldwide. In this regard, the VACAPES Range Complex furthers
the Navy’s execution of its Congressionally mandated roles and responsibilities under Title 10 U.S.C. §
5062.

To implement this Congressional mandate, the Navy needs to:

o Maintain current levels of military readiness by training in the VACAPES Range Complex.

o Accommodate future increases in operational training tempo in the VACAPES Range Complex and
support the rapid deployment of naval units or strike groups.

e Achieve and sustain readiness of ships and squadrons so the Navy can quickly surge significant
combat power in the event of a national crisis or contingency operation;

e Support the acquisition and implementation into the Fleet of advanced military technology. The
VACAPES Range Complex must adequately support the testing and training needed for new
platforms (vessels, aircraft, and weapons systems).

e Maintain the long-term viability of the VACAPES Range Complex while protecting human health and
the environment, and enhancing the quality and communication capability and safety of the range
complex.

Support to current, emerging, and future training and RDT&E operations, including implementation of
range enhancements, entails the actions that will be evaluated in this EIS/OEIS. The assessed actions
include:

o Increase use of contractor-operated aircraft that simulate enemy aircraft during training (commercial
air services (CAS) support for fleet opposition forces (OPFOR) and electronic warfare threat training);

o Increase Maritime Security (MS) training (MS surface strike group training);

e Support MH-60R/S helicopter warfare mission areas; and

o Operate instrumented mine warfare training areas.
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1.4 OvVeERVIEW OF THE VACAPES RANGE COMPLEX
1.4.1 Summary Description

The VACAPES Range Complex geographically encompasses offshore, near-shore, and onshore
OPAREAS, ranges, and SUA located near the east coast of the United States (Figure 1.1-1). Together,
components of the VACAPES Range Complex encompass (DoN, 2006b):

27,661 square nautical miles (nm?) of sea space;

e 16,143 acres of land area (including 13,600 acres of land area for ranges); and

e 28,672 nm® of SUA warning areas and 5,158 nm® of SUA associated with land ranges.

The specific OPAREAS, airspace, and land ranges included in the VACAPES Range Complex to be
addressed in this EIS/OEIS are identified in Table 1.4-1.

1.4.2 Mission of the VACAPES Range Complex

The mission of the VACAPES Range Complex is to provide sustainable and modernized ocean operating
areas, airspace, ranges, range infrastructure, training facilities, and resources to fully support Navy
training requirements. The VACAPES Range Complex provides critical support for Navy operational
readiness training and for RDT&E.

Training at the VACAPES Range Complex historically has been diverse, including ship and aircraft
maneuvers, gunnery and bombing exercises, joint training exercises, and RDT&E of new systems or
weapons platforms. Naval Station Norfolk, Naval Amphibious Base Little Creek, Naval Air Station
Oceana, Naval Weapons Station Yorktown, Dam Neck Annex, and Cheatam Annex consider the
VACAPES Range Complex their “backyard” range. Numerous commands and their subordinate units
attached to these facilities across multiple naval warfare areas use the range complex. Typical range users
include CSGs and ESGs, and the component elements of these formations such as naval aviation
squadrons, submarine groups, surface forces, and amphibious groups. The VACAPES Range Complex is
also heavily used as the backyard range for RDT&E operations from NAS Patuxent River. National
Aeronautics and Space Administration’s (NASA’s) Wallops Island Flight Test Facility performs RDT&E
events at the complex, and other DoD entities like the 1st Fighter Wing, Langley Air Force Base use the
complex airspace extensively.

This EIS/OEIS considers impacts from typical users of the range complex, and also considers less
frequent user’s training operations that are similar to typical training activities conducted by principal
range users. In addition to its central role in the pre-deployment training of large naval formations, the
VACAPES Range Complex is heavily utilized as a “backyard” range for advanced and pre-deployment
workup training of units with home stations in the Hampton Roads area of Virginia.”

1.5 Scopre AND CONTENT OF THE EIS/OEIS

The geographic scope of this EIS/OEIS (referred to from here on as the study area) includes the airspace,
seaspace, and undersea space of the OPAREA and Warning Areas of the VACAPES Range Complex,
including the area from the mean high tide line, up to and extending seaward of the 3 nm western
boundary of the OPAREA. Also included is the lower portion of the Chesapeake Bay, south of the mouth
of the Rappahannock River to Hampton Roads, Virginia. Figure 1.5-1 depicts the study area for this

? Access to capable range facilities located in the vicinity of homeports and stations is a critical component of naval
readiness. The Navy strives, and in many cases is required by law, to track and where possible limit “personnel
tempo,” meaning the amount of time sailors and marines spend deployed away from home. Personnel tempo is an
important factor in morale and retention. The availability of a “backyard” range is critical to Navy efforts in these
areas.
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TABLE 1.4-1

COMPONENTS OF VACAPES RANGE COMPLEX

Component

Addressed in this

Area Description EIS/OEIS?
VACAPES OPAREA: Offshore surface operating area extending
southward generally from the Delaware-Maryland border along
OPAREAs — the coast of Maryland, Virginia, and North Carolina to the latitude Yes
Surface Waters | of approximately Cape Fear, North Carolina, for an estimated
distance of 270 miles and seaward (east) from 3 nm off the coast
for a distance of approximately 155 nm.
OPAREAs — The subsurface operating area coterminous with the surface waters
Subsurface of the VACAPES OPAREA, including two submarine transit Yes
Waters lanes (Whiskey and Echo).
Special Use SUA: Warning Areas generally overlying the ocean OPAREAS,
Ari)rs ace (SUA) designated Warning Area (W)-50A/B/C; W-72A/B; W-110; Yes
P W-386A/B/C/D/E/F/G/H/1/J; and W-387A/B.
Oceana Tactical Al.r Combat. Training Svstem. Range (TACTS): No. TACTS will be
Instrumented TACTS supports aircrew training and evaluation using a set of covered under separate
Ranges fixed instrumentation sites to form a specialized range known as P

the Oceana TACTS Range located in the VACAPES OPAREA.

NEPA action.

Navy- Operated
Land and
Water-Based
Ranges and
Associated
SUA

The VACAPES Range Complex includes land-side ranges
operated by the Navy along with associated SUA in Maryland,
Virginia, and North Carolina.

Fleet Combat Training Center (FCTC) Dam Neck: FCTC, multi-

mission range used to support events occurring in VACAPES
OPAREA, especially W-50. Supports surface-to-surface and
surface-to-air gunnery, parachute drops, RDT&E, Mine
Countermeasures (MCM), Anti-Submarine Tactical Air Controller
(ASTAC) and exclusive air operations. FCTC includes the SUA
designated as Restricted (R)-6606.

Fort Story: Former U.S. Army installation that changed hands to
Navy ownership during Base Realignment and Closure (BRAC)
2005. Range training usage includes explosive ordnance disposal
(EOD), parachute drops, insertion/extraction, small boat
amphibious operations, landing craft air cushion (LCAC), and
indoor close quarters combat.

Naval Amphibious Base (NAB) Little Creek: Amphibious base
used for LCAC training, NSW training, beach assaults, landing
craft mechanized (LCM) operations, and Sea, Air, Land (SEAL)
Delivery Vehicle Team operations.

Palmetto Point Range: Instrumented air-to-ground range
previously used for practice, non-explosive munitions only.
Includes SUA: R-5301, and R-5302A/B/C.

Stumpy Point Range: Instrumented air-to-ground range for
practice, non-explosive munitions ordnance only. Includes SUA:
R-5313A/B/C/D.

Military Operating Areas (MOA): MOAs designated as Stumpy
Point, Pamlico A, and Pamlico B generally encompass the Stumpy
Point target.

No. Installations are
managed by Commander
Naval Installations
Command (CNIC).
CNIC is responsible for
preparing NEPA
documentation for its
installations when
necessary. Various
NEPA documents have
been and are prepared at
these installations as
projects arise.
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TABLE 1.4-1

COMPONENTS OF VACAPES RANGE COMPLEX

(Continued)

Navy- Operated

primarily for field carrier landing practice (FCLP). Also includes

Component — Addressed in this
Area Description EIS/OEIS?
NWS Yorktown: Installation includes open burn/open-detonation
(OB/OD) site and small-arms range.
Navy Auxiliary Landing Field (NALF) Fentress: Installation used | Specifically for NDCBR,

an environmental

Land and NSW training area. assessment (EA) was
Water-Based o recently prepared for
Ranges and NS Norfolk, Northwest Annex: 3,700-acre site in Chesapeake, Navy operations. The
Associated SUA | Virginia used for NSW training. existing EA is referenced
(continued) Navy Dare County Bombing Range (NDCBR): Air-to-ground in this VACAPES Range
training range (practice, non-explosive munitions only). NDCBR | Complex EIS/OEIS.
includes the restricted SUA designated as
5314A/B/C/D/E/F/G/H/1/J.
Wallops Island, Virginia, is a NASA facility that conducts target | No. NASA has

and missile launches used in Navy training. The associated SUA
is designated as R-6604.

responsibility for
environmental planning
at this range. An EA
was previously prepared

by NASA and is

referenced in this
Other-Service VACAPES Range
Land Ranges Complex EIS/OEIS
asullleAssociated Air Force Dare County Bombing Range is located adjacent to the | No. The USAF has

NDCBR and is occasionally used by the Navy for practice, non-
explosive, air-to-ground munitions delivery. The Air Force
bombing range in Dare County includes the same SUA used by
the Navy, including that designated as R-
5314A/B/C/D/E/F/G/H//J.

responsibility for
environmental planning
at this range. An EA
was previously prepared
for operations conducted
at this range and is
referenced in this
VACAPES EIS/OEIS.

EIS/OEIS, and Section 2.2 of this EIS/OEIS describes the training and RDT&E events that are addressed
within the study area. This EIS/OEIS will provide an evaluation of proposed and current training and

testing activities, force structure (to include new aircraft and weapons systems), and associated
enhancements as identified in the VACAPES RCMP.

By Presidential Proclamation 5928, issued December 27, 1988, the United States extended its territorial
sea, wherein the United States exercises sovereignty and jurisdiction under international law, from 3 nm
(5.6 kilometers (km)) to 12 nm (22 km) in conformity with the United Nations Convention on the Law of
the Sea. The proclamation expressly provides that it does not extend or otherwise alter existing federal
law or any associated jurisdiction, rights, legal interests, or obligations. The proclamation thus did not
alter existing legal obligations under the NEPA or other federal environmental statutes. As a matter of
policy, however, the Department of the Navy has elected to apply NEPA to the 12-nm limit established
by the proclamation. Figure 1.1-1 depicts the 12-nm territorial sea established by Presidential
Proclamation 5928 as it relates to the VACAPES offshore areas.Impacts to these areas and those portions
of the inner sea range within these boundaries are subjected to analysis under the NEPA. Impacts in the
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areas that are outside U.S. territorial waters are analyzed using the procedures set out in EO 12114 and
associated implementing regulations.

1.6 THE ENVIRONMENTAL REVIEW PROCESS
1.6.1 National Environmental Policy Act

In 1969 Congress enacted the NEPA, which provides for the consideration of environmental issues in
federal agency planning and decision-making. Regulations for federal agency implementation of the
NEPA were established by the President’s Council on Environmental Quality (CEQ). The NEPA
requires an early and open process to determine the scope of issues that should be analyzed in an EIS
before an alternative is selected for implementation. The NEPA process is designed to involve and
inform the public and local, state, and federal agencies of the potential environmental consequences of a
federal agency’s proposed action.

The NEPA requires federal agencies to prepare an EIS for proposed actions that may significantly affect
the quality of the human and natural environments. The EIS must disclose significant environmental
impacts and inform decision-makers and the public of the reasonable alternatives that would avoid or
minimize adverse impacts or enhance the quality of the human environment. The Navy is the lead agency
for the proposed action at the VACAPES Range Complex. The National Marine Fisheries Service
(NMEFS) is a cooperating agency for this EIS/OEIS. A copy of the cooperating agency agreement is
provided in Appendix A.

The first step in the NEPA process is preparation of a notice of intent (NOI) to develop a draft EIS
(DEIS). A copy of the NOI is provided in Appendix B. The NOI provides an overview of the proposed
project and the scope of the EIS/OEIS. The NOI for this project was published in the Federal Register on
December 8, 2006 (Federal Register Volume 71, No. 236, pp 71143-71145) and in four local newspapers.
The newspaper notices ran five times in each newspaper. The NOI included Navy point of contact (POC)
information, a  list of information  repositories, the  project  website  address
(www.VACAPESRangeComplexEIS.com ), a request for public comments, and the dates and locations
of the scoping meetings. The following regional newspapers were used to publish the NOI and scoping
meeting locations:

e Maryland
0 The Daily Times
e Virginia
0 The Eastern Shore News
o The Virginian-Pilot
e North Carolina
0  Outer Banks Sentinel

Scoping is an early and open process for developing the “scope” of issues to be addressed in an EIS and
for identifying significant issues related to a proposed action. The scoping process for this EIS/OEIS was
initiated by the publication of the NOI in both the Federal Register and local newspapers. During
scoping, the public helps define and prioritize issues and conveys these issues to the agency through both
oral and written comments.

Scoping meetings were held in the four locations shown in Table 1.6-1.
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TABLE 1.6-1
LOCATIONS OF SCOPING MEETINGS FOR VACAPES RANGE COMPLEX EIS/OEIS
Meeting Date Location

January 8, 2007 Parkside High School, 1015 Beaglin Park Drive, Salisbury, Maryland 21804

January 9, 2007 Chincoteague Community Center, 6155 Community Drive, Chincoteague Island, Virginia 23336

January 10,2007 | Lynnhaven Middle School, 1250 Bayne Drive, Virginia Beach, Virginia 23454

January 11, 2007 | Comfort Inn Oceanfront South, 8031 Old Oregon Inlet Road, Nags Head, North Carolina 27959

A revised NOI was issued in the Federal Register (Volume 72, No. 171, pp 50940-50941) on September
5, 2007 when potential shallow water non-explosive mine warfare training areas in the southern
Chesapeake Bay were identified for analysis. A copy of the revised NOI is in Appendix B. Additional
agency and public comments were solicited during the comment period of September 5-30 2007. As with
the original NOI, the revised NOI was advertised in the four newspapers listed above, as well as the Daily
Press, whose circulation focuses on the cities of Newport News and Hampton and other Hampton Roads
municipalities.

During the scoping process, 26 comments were received; 17 from government agencies at various levels
and nine from individuals. Commenters raised concerns about impacts on fish and fishing; harm to
cultural resources, marine protected areas and oyster reefs, and endangered species; and potential
conflicts between boating or shipping and Navy activities. Most of these comments were either addressed
in Chapter 2 and Appendix D by defining Navy operations that occur in the study area, or in Chapter 3 by
assessing the stressors on the various biological resources that occur in the study area. Comments
regarding sonar training were not addressed in this EIS/OEIS, but are evaluated in the AFAST EIS/OEIS.

After scoping, a draft EIS/OEIS was prepared to provide an assessment of the potential impacts of the
proposed action and alternatives on the environment. It was then provided to the U.S. Environmental
Protection Agency (USEPA) for review and comment in accordance with its responsibilities and to have a
notice of availability (NOA) published in the Federal Register (Appendix B). The Navy also placed
notices in the aforementioned newspapers (in addition to The Daily Press, The Beacon, and the Gazette
Journal) announcing the availability of the draft EIS/OEIS. The draft EIS/OEIS was circulated for
internal review and comment, and notices of availability sent to many federal, state and local officials
(distribution list is presented in Chapter 10). The draft EIS/OEIS was made available for general review
in public libraries and other publicly accessible locations. The public comment period for the draft
EIS/OEIS ended on 11 August 2008. In addition, public meetings were held to accept public comments
at the locations shown in Table 1.6-2.

TABLE 1.6-2
LOCATIONS AND DATES OF PUBLIC MEETINGS FOR VACAPES RANGE COMPLEX
EIS/OEIS
Meeting Dates Meeting Locations

July 14, 2008 Princess Royale Oceanfront Hotel, Ocean City, Maryland

July 15,2008 Community Center, Chincoteague, Virginia

July 16, 2008 Virginia Beach Resort and Conference Center, Virginia Beach, Virginia
July 17,2008 Hilton Garden Inn, Kitty Hawk, North Carolina

These locations were also identified in the NOA and public hearing notice published in the Federal
Register (Appendix B). Copies of agency correspondence are provided in Appendix C.
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The Final EIS/OEIS incorporates, and formally responds to, all public comments received on the Draft
EIS/OEIS (see Appendix F). During the public review process for the Draft EIS/OEIS, 119 comments
were received; 30 from government agencies, 66 from state agencies, 9 from organizations and 14 from
individuals. Responses took the form of corrections of data inaccuracies, clarifications of and
modifications to analytical approaches, inclusion of additional data or analyses, and modification of the
proposed action or alternatives. Similar to comments received during the scoping meetings, no comments
received on the Draft EIS/OEIS required significant revisions in the Final EIS/OEIS. There were
additional revisions, which are reflected in this Final EIS/OEIS, that were made to amplify information
previously provided. These changes included a more detailed description of Maritime Security
Operations and more detailed Weapon System data sheets located in Appendix E. The Notice of
Availability of this Final EIS/OEIS was published in the Federal Register, in various newspapers, and on
the project website. The Final EIS/OEIS will be made available during a 30-day wait period.

Finally, a Record of Decision (ROD) will be issued, no less than 30 days after the Final EIS/OEIS is
made available and published in the Federal Register and local newspapers. The ROD will be a concise
summary of the decision made by the Navy from the alternatives presented in the Final EIS/OEIS.
Specifically, the ROD will state the decision, identify alternatives considered, and discuss other (non-
environmental) considerations that influenced the decision identified. The ROD will also describe the
implementation of practical measures intended to avoid effects from the chosen alternative and explain
any decision not to implement any of these measures. The ROD will also detail any additional mitigation
measures which may result from ongoing regulatory processes. Once these regulatory processes are
complete, and the ROD is published, the Navy can implement the Proposed Action.

1.6.2 EO 12114

EO 12114, Environmental Effects Abroad of Major Federal Actions, directs federal agencies to provide
for informed decision making for major federal actions outside the United States., including the global
commons, the environment of a non-participating foreign nation, or impacts on protected global
resources. An OEIS is required when an action has the potential to significantly harm the environment of
the global commons. Global commons are defined as “geographical areas that are outside the jurisdiction
of any nation, and include the oceans outside territorial limits and Antarctica. Global commons do not
include contiguous zones and fisheries zones of foreign nations” (32 CFR 187.3).

1.7 RELATED ENVIRONMENTAL DOCUMENTS
1.7.1 Documents Incorporated By Reference

In accordance with CEQ regulations for implementing the NEPA, material relevant to an EIS may be
incorporated by reference with the intent of reducing the size of the document (40 CFR Section 1502.21).
The following paragraphs provide brief descriptions of the documents that are relevant to Navy training
and RDT&E in the VACAPES Study Area, and are therefore incorporated by reference into this
EIS/OEIS.

EIS: Final Environmental Impact Statement for Increased Flight and Related Operations in the Patuxent
River Complex, Patuxent River, Maryland (December 1998, ROD May 1999) (DoN, 1999). The EIS
evaluated increased RDT&E flight and related operations in the Patuxent River Complex. The ROD
approved Operational Workload III that allows for up to 24,400 flight hours per year, including up to
3,300 annual flight hours of military training support. The operational areas covered in the EIS are under
the exclusive control of Naval Air Warfare Center, Aircraft Division NAWCAD). They include:

o NAS Patuxent River, with all its flight and ground test facilities, runways and associated airspace;
e Outlying Landing Field (OLF) Webster Field with its flight test facilities, runways, and associated
airspace; and
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o The Chesapeake Test Range (CTR), including its restricted airspace; aerial and surface firing range;
and Hooper, Hannibal, and Tangier Island Targets.

No significant impacts were identified in the EIS. The Navy implemented a series of measures in
response to public comments about aircraft noise, supersonic events, sufficiency of pilot awareness briefs,
unmanned aerial vehicle (UAV) operations in the CTR, and the operation of an open-air aircraft engine
test cell. General guidance for meeting the operational and mitigation requirements specified in the ROD
can be found in the implementation plan for the final EIS (DoN 1999).

Final EA: Final Environmental Assessment for the Homebasing of the MH-60R/S on the East Coast of
the United States (May 2002) (DoN, 2002). The EA addressed the primary environmental and
socioeconomic issues associated with the Navy’s proposed action to support the homebasing and
operations of new MH-60S and MH-60R (helicopters) on the East Coast of the United States. The MH-
608 aircraft type will replace the CH-46D, HH-60H, SH-3H, and HH-1N. The missions assigned to this
aircraft will include combat search and rescue (CSAR); surface ship protection; and a new, organic, mine
countermeasures role. The MH-60R aircraft type will replace the SH-60B and SH-60F aircraft. The
missions assigned to this aircraft include ASW, surface warfare (SUW) and naval gun fire support
(NGFS). No significant adverse short-term or long-term impacts were identified as resulting from
implementing the Navy’s preferred alternative, which was to home-base all or most MH-60S Helicopters
at Naval Station (NS) Norfolk, Virginia and all or most MH-60R helicopters at stations in the
Jacksonville region.

Endangered Species Act Section 7 Consultation on Mine Warfare Exercises (MINEX) and Explosive
Ordnance Disposal (EOD) Unit Level Training at Several Locations Along the East Coast of the United
States (October 2002). The National Oceanic and Atmospheric Agency’s (NOAA’s) National Marine
Fisheries Service (NMFS) issued a biological opinion (BO) (NMFS, 2002) for MINEX operations to be
conducted indefinitely in three offshore locations, Virginia Beach, Virginia; Onslow Bay, North Carolina;
and Charleston, South Carolina. The BO concluded that these underwater detonations are not likely to
jeopardize the continued existence of loggerhead, Kemp’s ridley, green, hawksbill, or leatherback sea
turtles. However, NMFS anticipates incidental takes of these species and issued an incidental take
statement (ITS) with mitigation measures to minimize any takes.

Final EIS: Introduction of F/A-18E/F Super Hornets to the East Coast of the US (July 2003). The final
EIS (DoN, 2003) analyzed the impacts of homebasing 10 Super Hornet Squadrons and one Super Hornet
Fleet Replacement Squadron at several combinations of east coast Navy and Marine Corps air stations
along with the impact to nearby training ranges (BT-9, BT-11, Dare County Range, and Townsend
Bombing Range). The final EIS analyzed the amount of ordnance typically used at each range. The final
EIS concluded there would not be an increase in the amount of ordnance expended at any of the ranges
and that there would not be a significant impact to resources at these ranges. An EIS is currently being
developed to evaluate a location for an outlying landing field in Virginia and North Carolina.

EA: Final Site-wide Environmental Assessment Wallops Flight Facility (WFF), Virginia (January 2005)
(NASA, 2005). This NASA EA evaluated the potential impacts associated with a variety of WFF
activities that occur in the VACAPES OPAREA, including: rockets, balloons, piloted aircraft, UAVs,
autonomous underwater vehicles, payloads, tracking and data systems, scientific research programs and
facilities, educational programs, the open burn area, rocket boosted projectile testing, and airfield
operations. No significant impacts to the environment were anticipated as a result of the proposed action.

Final OEA: Final Overseas Environmental Assessment (OEA) of Testing the Hellfire Missile System’s
Integration with the H-60 Helicopter (May 2005) (DoN, 2005). The OEA addressed developmental and
operational testing of Hellfire missile system integration with the H-60 helicopter. Testing involved the
firing of non-explosive and high-explosive Hellfire missiles at floating targets located in the VACAPES
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OPAREA. After evaluating potential impacts from the proposed action, the determination was that the
proposed action would not significantly impact the environment; would have no effect on essential fish
habitat (EFH); would not result in reasonably foreseeable “takes” of marine mammals; and would have no
effect on threatened and endangered species under the Endangered Species Act (ESA).

Final OEA: Programmatic OEA for Sinking Exercises (SINKEX) in the Western Atlantic Ocean (2006)
(DoN, 2006d). The OEA provides environmental impact analysis for SINKEXs conducted in the waters
of the western Atlantic Ocean. The purpose of the SINKEX program is to train personnel, test weapons,
and study the survivability of ship structures. With the protective measures implemented, the OEA
concluded the proposed action would cause no significant or long-term adverse impacts to the marine
environment. The Navy determined there would be no reasonably foreseeable takes of marine mammals
as defined by the Marine Mammal Protection Act (MMPA). It also concluded the proposed action would
not result in impacts to national marine sanctuaries or marine protected areas, and would have no adverse
effect to EFH. Impacts to listed species were analyzed in a biological assessment (BA), and a BO was
issued by NOAA for this action.

ESA Section 7 Consultation for Sinking Exercises (SINKEX) in the Western Atlantic Ocean (September
2006). NMFS issued a BO (NMFS, 2006) based on the Navy BA (DoN, 2005) that evaluated the

potential of the SINKEX to affect the following listed species: north Atlantic right whale, humpback
whale, blue whale, fin whale, sei whale, sperm whale, hawksbill sea turtle, Kemp's ridley sea turtle,
leatherback sea turtle, loggerhead sea turtle, and green sea turtle. The BO concluded that proposed
SINKEX events are not likely to adversely affect threatened and endangered species or their critical
habitat.

EA: Major Atlantic Fleet Training Exercises (February 2006). This EA identified and evaluated the
potential environmental effects of conducting major U.S. Atlantic Fleet training exercises within 12 nm of
the U.S. east coast and Gulf of Mexico coasts. The Navy may conduct up to six major training exercises
annually. The purpose and need for conducting the training exercises are to certify naval forces as
combat ready to meet U.S.C. Title 10 requirements. The types of exercises evaluated included: air-to-
ground bombing; helicopter events; combat search and rescue; amphibious operations, shore fire control
party training; and MIW. No significant impacts to the environment along the U.S. east coast or Gulf of
Mexico coasts are anticipated as a result of the proposed action.

Overseas EA: Final Comprehensive Overseas Environmental Assessment for Major Atlantic Fleet
Training Exercises (February 2006) (DoN, 2006¢). This Overseas EA (OEA) identified and evaluated the
potential environmental effects of conducting major U.S. Atlantic Fleet training exercises along the U.S.
east coast and Gulf of Mexico. The Navy may conduct up to six major training exercises annually. The
purpose and need for conducting the exercises is to certify naval forces as combat ready to meet U.S.C.
Title 10 requirements. No significant harm to the environment is anticipated as a result of conducting
major Atlantic Fleet training exercises along the east coast and Gulf of Mexico coasts of the United
States. The types of exercises evaluated included: bombing; naval gunfire; maritime interdiction
operations; torpedo exercises; fast attack craft/fast inshore attack craft; combat search and rescue; air-to-
air missile exercises; and mine warfare.

Final Supplement to the Final Comprehensive Overseas Environmental Assessment for Major Atlantic
Fleet Training Exercises (DoN, 2006f). The December 2006 Final Supplemental Overseas Environmental
Assessment (OEA) documented a quantitative acoustic exposure effects analysis on marine mammals and
sea turtles (Naval Surface Fire Support [NSFS] activities only) related to the proposed use of mid-
frequency active sonar sources during 2007 Atlantic Fleet major training (Strike Group) exercises and
from NSFS Integrated Maritime Portable Acoustic Scoring and Simulator (IMPASS) training that is
ancillary to training exercises in accordance with EO 12114. Threshold criteria were used in the
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quantitative acoustic exposure effects analysis for both mid-frequency active sonar sources and for small
ordnance used during NSFS (IMPASS) activities. Level B harassment was analyzed at 173 decibels (dB)
after exposures were estimated at the 190 dB level. In addition to sonar, the Navy modeled NSFS
explosive 5-inch rounds using the criteria for Level B harassment.

In cooperation with NMFS, a new scientific approach (risk-function) has been under development and is
used in the Final AFAST EIS/OEIS to quantify the potential behavioral effects to marine mammals
associated with active sonar use in Atlantic Fleet training activities. The current acoustic methodology
used to quantitatively assess potential effects at the permanent threshold shift (PTS) and temporary
threshold shift (TTS) levels has remained unchanged and is utilized in the Final AFAST EIS/OEIS. (PTS
and TTS refer to a shift in the ability to detect sound within certain acoustic ranges due to a marine
mammal’s exposure to sound).

Final Supplemental Overseas Environmental Assessment (DoN, 2008a). This Final Supplemental OEA
analyzed the quantitative acoustic effects for mid-frequency active sonar training events that were
scheduled as part of Atlantic Fleet training exercises over the course of one year beginning in Spring of
2008. This document supplements the environmental analysis contained in the Final Comprehensive
Overseas Environmental Assessment for Major Atlantic Fleet Training Exercises (DoN, 2006c), focusing
on the potential environmental effects from mid-frequency active sonar utilized during Anti-submarine
Warfare (ASW) training exercises during the 2008 Atlantic Fleet training exercises beginning in Spring
2008. In its Biological Opinion dated 14 April 2008, NMFS concluded that the anticipated behavioral
takes were “not likely to result in jeopardy to the species.” In addition, the proposed exercises “are not
likely to result in destruction or adverse modification of critical habitat.”

NMES Biological Opinion (BO) in April, 2008, to the Draft Supplemental to the Final Overseas
Environmental Assessment for Major Atlantic Fleet Training Exercises (October, 2007). NMFS stated
that after reviewing the current status of the endangered fin whale, humpback whale, North Atlantic right
whale, sei whale, sperm whale, green sea turtle, hawksbill sea turtle, leatherback sea turtle, and
loggerhead sea turtle, the environmental baseline for the action area, the effects of the proposed 2008
Atlantic Fleet Training Exercises, and the cumulative effects, it is NMFS’ biological opinion that the
Navy’s proposed 2008 Atlantic Fleet Training Exercises may adversely affect, but is not likely to
jeopardize the continued existence of these threatened and endangered species under NMFS’ jurisdiction.
Because critical habitat that has been designated for endangered or threatened species under NMFS’
jurisdiction is not likely to be exposed to the direct or indirect effects of the proposed training exercises,
the proposed exercises are not likely to adversely affect designated critical habitat and, as a result, are not
likely to destroy or adversely modify that critical habitat.

Final EA: Navy Dare County Bombing Range (January, 2008b). This EA evaluated the potential
impacts of air-to-ground bombing using practice, non-explosive munitions, and construction of a military
operations on urban terrain (MOUT) target at NDCBR located near Manteo, North Carolina. No
significant impacts to the environment are anticipated as a result of the proposed action.

EIS/OEIS: Atlantic Fleet Active Sonar Training (AFAST). The Navy prepared an EIS/OEIS for the use
of active sonar and other sources (see Table 3.19-1) of underwater energy during training operations in
the East Coast and Gulf OPAREAs of the United States. The types of active sonar analyzed include those
using mid- and high- frequencies as well as small explosive charges used in certain ASW devices.
AFAST documentation does not include any sources of low frequency sonar. The Navy's ASW and MIW
sonars and other acoustic source systems are being studied across a number of environments for myriad
Navy training operations in this EIS/OEIS. In addition to incorporating the AFAST EIS/OEIS by
reference (see Section 3.19), the VACAPES Range Complex EIS/OEIS includes a summary of effects
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from active sonar sources utilized in the VACAPES Range Complex based on the analysis of effects from
the Final AFAST EIS/OEIS (Record of Decision signed 23 January 2009).

1.7.2 Relevant Environmental Documents Being Prepared Concurrently with This
EIS/OEIS

The following documents are in progress at this time, and are relevant to Navy training and RDT&E in
the VACAPES Study Area, but will not be completed by the time the VACAPES Range Complex
EIS/OEIS is finalized.

EIS/OEIS: Undersea Warfare Training Range (USWTR). The Navy is preparing an EIS/OEIS that

analyzes the potential impacts of installing and operating a USWTR along the east coast. The proposed
action includes training involving the use of mid-frequency active sonar at the USWTR. Several sites
along the east coast are under consideration for the USWTR, including a site within the VACAPES
Range Complex OPAREA. The analyses in this document, as it pertain specifically to the VACAPES
Range Complex, will be included in Chapter 6, Cumulative Impacts of the VACAPES Range Complex
EIS/OEIS. (Record of Decision anticipated Julyr 2009).

EA: Stand Up of Riverine Squadrons under the Navy Expeditionary Combat Command (NECC). The
Navy is conducting an EA (DoN, 2006c) for the permanent homeporting of Riverine Group 1, which is
composed of three active riverine squadrons. Each squadron will have 224 personnel and 16 multi-
mission riverine crafts. The primary mission of the Navy’s riverine force is to conduct maritime security
operations, which may include but is not limited to patrol and interdiction, the delivery of land assault
forces, resupply and logistics, medical evacuation, security operations, fire support, and civil action
support. This EA will analyze the potential environmental effects resulting from the homeporting action
and related training requirements of the riverine force. The homeporting action will entail the
construction or modification of various administrative, maintenance, storage, and support facilities.
Riverine training will include explosive and non-explosive fire combat training and vessel training at
inland facilities and in near-shore waters. The homeport sites under evaluation include Naval Weapons
Station (NWS) Yorktown, NAB Little Creek, and Naval Construction Battalion Center (NCBC) Gulfport.
(Finding of No Significant Impact anticipated summer 2009).
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CHAPTER 2 : DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES

The Navy has identified the need to support and conduct current and emerging training and RDT&E
operations in the VACAPES Range Complex (see Chapter 1). This chapter provides detailed information
on the proposed action and alternatives analyzed in the EIS/OEIS. Over a 10-year planning period, the
Navy proposes to implement actions within the VACAPES Range Complex to meet this need by:

o Maintaining baseline training and RDT&E operations at current levels;

e Increasing training and RDT&E operations from current levels as necessary to support the Fleet
Readiness Training Plan (FRTP);

e Accommodating mission requirements associated with force structure changes, including those
resulting from the introduction of new platforms (vessels, aircraft, and weapons systems); and

e Implementing enhanced range complex capabilities.

Training is governed by the Navy’s FRTP. The FRTP sets a deployment cycle for the strike groups that
includes three phases: (1) basic, intermediate, and advanced pre-deployment training and certification; (2)
deployment; and (3) sustainment training and maintenance. While several strike groups are always
deployed to provide a global naval presence, strike groups at homebase must be ready to “surge” on short
notice in response to directives from the National Command Authority. Surge refers to the capability to
quickly deploy Navy assets, sometimes to multiple locations, in response to world events. For the Navy
to be “surge-ready,” it must be able to quickly modify its routine training schedule to allow for earlier
certification of units before deploying them. One objective of the FRTP is to provide this surge
capability. The FRTP calls for the ability to train and deploy six CSGs within 30 days following a
deployment order and one additional group within 90 days.

The proposed action does not indicate major changes to VACAPES Range Complex facilities, operations,
training, or RDT&E capacities. Rather, the proposed action would result in relatively small-scale, but
critical, enhancements to the range complex that are necessary if the Navy is to maintain a state of
military readiness commensurate with its national defense mission. The decision-maker will be asked to
weigh any potential impacts resulting from this analysis to select the best alternative in order to sustain
the Navy’s mission.

This chapter is divided into two major subsections: Section 2.1 provides a detailed description of the
VACAPES Range Complex. Section 2.2 describes the major elements of the Proposed Action and
describes alternatives to the Proposed Action, including the No Action Alternative.

2.1 DEeSCRIPTION OF THE VACAPES RANGE COMPLEX

The portion of the VACAPES Range Complex evaluated in this EIS/OEIS consists of the following
components:

o Offshore OPAREA, which includes surface and subsurface waters. Figure 2.1-1 shows the OPAREA
with a surface grid using an alpha-numeric nomenclature

o Airspace, which includes warning areas and restricted areas. Figure 2.1-2 shows these areas with their
corresponding grid nomenclature.

Together these components encompass: 27,661 nm® of sea space; 28,672 nm” of offshore Special Use
Airspace (SUA); and 420 nm’ of the lower Chesapeake Bay.

2.1.1 VACAPES OPAREA

The VACAPES OPAREA is a set of operating and maneuver areas with defined ocean surface and
subsurface operating areas that are described in detail in Table 2.1-1.
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2.1.2 Special Use Airspace

Restricted Airspace and Warning Areas are components of SUA and are defined by the Federal Aviation
Administration (FAA) as follows (FAA Order 7400.8):

Special Use Airspace: Airspace of defined dimensions identified by an area on the surface of the Earth
wherein activities must be confined because of their nature and/or wherein limitations may be imposed on
aircraft operations that are not part of those activities.

Restricted Airspace: The flight of non-military aircraft, while not wholly prohibited, is subject to
restriction. Restricted Airspace denotes the existence of unusual, often invisible hazards to aircraft (e.g.,
release of ordnance). Restricted Airspace in the VACAPES Range Complex considered in this EIS/OEIS
is designated R-6606.

Warning Areas: A warning area is airspace of defined dimensions, extending from 3 nm outward from
the U.S. coast, which contains activity that may be hazardous to nonparticipating aircraft. The purpose of
such warning area is to warn nonparticipating pilots of the potential danger. A warning area may be
located over domestic or international waters or both. Warning areas in the VACAPES Range Complex
considered in this EIS/OEIS are W-50, W-386, W-387, W-72, and W-110.

2.1.3 Surface Danger Zones

Surface Danger Zones (SDZ) are exclusion areas identified to protect the public from weapons firing and
detonations during military training. These areas are permitted by the U.S. Army Corps of Engineers
(USACOE).

2.2 PROPOSED ACTION AND ALTERNATIVES

NEPA implementing regulations (40 CFR §1502.14) and Navy procedures (32 CFR Part 775) provide
guidance on the consideration of alternatives to a federal proposed action and require rigorous exploration
and objective evaluation of all reasonable alternatives. Each alternative must be feasible and reasonable
in accordance with CEQ regulations (40 CFR §§ 1500-1508) and Navy guidance (32 CFR Part 775).
Reasonable alternatives must meet the stated purpose and need of the proposed action in this case and
must be practical or feasible. Alternatives that are outside the scope of what Congress has approved or
funded must still be evaluated if they are reasonable because the EIS/OEIS may serve as the basis for
modifying the Congressional approval or funding in light of NEPA’s goals and policies.

2.2.1 Proposed Action

The proposed action is to support and conduct current and emerging training and RDT&E operations in
the VACAPES Range Complex. To achieve this, the Navy proposes to:

e Maintain training and RDT&E operations at current levels if the No Action Alternative is selected.
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VACAPES Range Complex FEIS/OEIS

Chapter 2: Description of Proposed Action and Alternatives

TABLE 2.1-1
VACAPES OPAREA AND WARNING AREA DESCRIPTIONS
Component Description
Operating Area The surface OPAREA within of the VACAPES Range Complex has an area of 27,661 nm”.
(OPAREA) - The shoreward extent of the OPAREA is roughly aligned with 3 nm state territorial limits.

Surface Waters

See Figure 2.1-1.

Operating Area
(OPAREA) -
Subsurface Waters

This area of the VACAPES Range Complex is undersea space that underlies the surface
OPAREA. The volume of undersea space associated with a particular portion of the
VACAPES Range Complex OPAREA varies greatly, based on the sea floor depth. The
types of underwater environments include:

o shallow littoral waters (less than 60 feet)

o shallow offshore waters (less than 600 feet)

e deepwater sloping sea floor and canyons (up to 9,600 feet)
e deepwater ocean areas (up to 13,000 feet)

This variety in water depth environments offers a challenging setting for submarine training.
See Figure 2.1-1.

Special Use
Airspace (SUA) -
Warning Areas

Warning Areas of the VACAPES Range Complex are large blocks of SUA generally
overlaying the VACAPES OPAREA from the surface to an unlimited altitude. Operations
conducted in these Warning Areas include all-weather flight training, UAV flights,
refueling, test flights, rocket and missile firing, bombing, Fleet training, independent unit
training, anti-submarine warfare, aircraft carrier, ship and submarine operations, and anti-air
and surface gunnery. Conventional ordnance is permitted.

The Warning Areas of the VACAPES Range Complex are: W—-50A/B/C; W-72A/B;
W-110; W-386A/B/C/D/E/F/G/H/1/J; and W-387A/B. See Figure 2.1-2.

Special Use
Airspace (SUA) —
Restricted
Airspace

R-6606 is SUA associated with Dam Neck Range. The airspace is located approximately

5 nm east of the NAS Oceana Tactical Air Navigation, between the coast at NAS Oceana
Dam Neck Annex and the 3-nm territorial sea limit. It borders the western limit of W-50
from the surface to Flight Level 510. Activities conducted within R-6606 include parachute
drops, RDT&E, target transit and recovery, exclusive air operations, remotely piloted
vehicle operations, and anti-submarine tactical air control. See Figure 2.1-2.

If either Alternative 1 or Alternative 2 is selected, then:

o Increase or modify training and RDT&E operations from current levels as necessary in support of the

FRTP.

e Accommodate mission requirements associated with force structure changes, including those resulting
from the introduction of new platforms (aircraft and weapons systems).
o Implement enhanced range complex capabilities.

The decision-maker for this FEIS/OEIS will decide both the level and mix of training and testing, and
range capability enhancements, that best meet Navy requirements within the VACAPES Range Complex.
The following sections discuss the Navy’s alternatives with respect to the components that make up the
Proposed Action.

2.2.2 Alternatives

Alternatives in this EIS/OEIS were evaluated to ensure they met the purpose and need, giving due
consideration to range complex attributes such as the capability to support current and emerging Fleet
tactical training and RDT&E requirements; the capability to support realistic, essential training at the
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level and frequency sufficient to support the FRTP and TAP Program; and the capability to support
training requirements while following Navy Personnel Tempo of Operations (PERSTEMPO) guidelines’.

Three alternatives are analyzed in this EIS/OEIS and are summarized below:
1) The No Action Alternative — Current Operations to include surge consistent with the FRTP;

2) Alternative 1 — No Action Alternative plus: increase operational training, expand warfare
missions, accommodate force structure changes® (including training resulting from the
introduction of new platforms), and implement enhancements, to the minimal extent possible, to
meet the components of the proposed action. This alternative is composed of all operations
currently conducted under the No Action Alternative, with modifications to current training or
introduction of new training. These would include

a. Using more commercial aircraft to serve as oppositional forces rather than using Navy
aircraft for air-to-air missile exercise, surface-to-air gunnery exercises, air intercept
control exercises, and detect-to-engage exercises;

b. Incorporating maritime security training into existing training events;

c. Adjusting training levels to ensure that deployment can be accelerated quickly and at
multiple locations in response to world events; and

d. Conducting new or modified training associated with the introduction of new MH-60R/S
helicopter missions, and new organic mine countermeasure systems.

3) Alternative 2 — Alternative 1 plus: additional increase in operational training, and
implementation of additional enhancements to enable the range complex to meet foreseeable
needs. This alternative is composed of all operations, force structure changes, and enhancements
proposed for Alternative 1, along with the designation of a mine warfare training area in the
lower Chesapeake Bay and along the Virginia coast to maximize mine warfare training value, and
reducing high explosive BOMBEXSs by 96 percent.

2.2.3 No Action Alternative — Description of Current Training Operations within the
VACAPES Range Complex

2.2.3.1 Baseline® Training Operations

The No Action Alternative is required by regulations of the Council on Environmental Quality (CEQ) as a
baseline against which the impacts of the Proposed Action are compared. For the purposes of this
EIS/OEIS, the No Action Alternative serves as the baseline level of operations on the VACAPES Range
Complex, representing the regular and historical level of training and testing activity necessary to
maintain Navy readiness. Consequently, the No Action Alternative stands as no change from current
levels of training and testing usage.

Training operations in the VACAPES Range Complex span from unit-level exercises to integrated, major,
range training events. The scope of operations consists of air combat maneuvers or ordnance delivery by
a single aircraft, to Joint Task Force Exercises (JTFEX) that may involve thousands of participants over a
period of two weeks.

> PERSTEMPO is defined by the Navy as time away from homeport, as tracked at the unit level.

* Force Structure Changes include changing weapon systems and platforms and homebasing new aircraft and ships.
> Baseline training refers to typical training that currently occurs in the Study Area. The numbers of operations were
taken from various sources in the most recent years available.
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A general description of training operations typically conducted in the VACAPES Study Area is shown in
Table 2.2-1. Each military operation described in this EIS/OEIS meets a requirement established by the
FRTP. RDT&E events similar to training activities conducted in the VACAPES Range Complex are
accounted for in the total events for each warfare area. Training or range enhancements discussed in the
VACAPES Range Complex Management Plan (DoN, 2006a) that do not involve environmental resources
are not included in the analysis of this EIS/OEIS. Table 2.2-4 provides specific operational data for each
range operation listed in Table 2.2-1, including types of vessel/aircraft (platform) used; numbers of annual
events; types and quantities of ordnance used; and training areas where the operation would take place. A
more detailed summary of each of the training operation, including vessels, aircraft, and weapons systems
involved in each event type, and ordnance expended and duration of each event type, is provided in

Appendix D.

TABLE 2.2-1
VACAPES STUDY AREA TYPICAL OPERATIONS INCLUDED IN THIS EIS/OEIS®
Range Operation Description T?'r:;rlg

Mine Warfare (MIW)

Mine countermeasures

These exercises train forces to detect, identify, classify, mark, avoid,

W-50A/C, W-72,

exercise and disabl.e (or \(erif}{ destruction of) sea mines using a variety of W-386, lower
methods, including air, surface, and subsurface assets. Chesapeake Bay
Helicopters, surface and subsurface units, and EOD personnel

Mine neutralization identify, evaluate, localize and destroy or render safe sea mines that W-50C

constitute a threat to ships, landing craft or personnel.

Surface Warfare (SUW)

Bombing exercise
(BOMBEX) (sea)

These exercises allow aircrew to train in the delivery of bombs against
maritime targets.

W-386 (Air-K),
W-72A (Air-3B),

W-72A/B

Missile exercise These exercises use laser and live fire to train fixed-wing aircraft and W-386 (Air-K)
(MISSILEX) (air-to- helicopter aircrews in the delivery of optical, infrared seeking, or laser ’

. L W-72A (2)
surface) guided missiles at surface targets.
Gunnery exercise . . L . . W-386 (Air-K),
(GUNEX) (air-to- iglcrlieg_ ::aers(l:;rs;lsc‘;r?:rl f;icselc};\;;mg lillllrscraft and helicopter aircrews to W-T2A, W-T2A
surface) & & guns. (Air-1A), W-50C
GUNEX (surface-to- In these exercises, small boat gun crews train by firing against surface W-50C, R-6606
surface) (boat) targets at sea.
GUNEX (surface-to- Ship gun crews in these exercises train by firing against surface W-72. W-386

surface) (ship)

targets at sea.

Laser targeting

Laser targeting exercises are used to train aircraft personnel in the use
of laser targeting devices to illuminate designated targets for
engagement with laser-guided weapons.

W-386 (Air-K)

Maritime Security (MS)
to include Visit, Board,

VBSS/MIO: Crews from Navy helicopters and surface ships identify,

Search, and track, intercept, board and inspect foreign merchant vessels suspected
Seizure/Maritime of not complying with United Nations/allied sanctions and/or conflict

X . . ) . VACAPES
Interception Operations | rules of engagement. The boarding party will be delivered from a OPAREA

(VBSS/MIO)- Ship and
Helo; anti-piracy
operations; and special
operations forces

surface ship via Rubber-hull Inflatable Boat (RHIB) or similar small
craft if the target vessel is non-hostile, or via helicopter if hostile. This
training event is non-firing. See Appendix D for more descriptions.

® Anti-Submarine Warfare (ASW) training takes place in the VACAPES Study Area and is analyzed separately in the AFAST

Final EIS/OEIS. Potential effects are summarized in Section 3.19 of this document.
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VACAPES Range Complex FEIS/OEIS

Chapter 2: Description of Proposed Action and Alternatives

TABLE 2.2-1

VACAPES STUDY AREA TYPICAL OPERATIONS INCLUDED IN THIS EIS/OEIS

(Continued)

Range
Operation

Description

Training
Area

Air Warfare (AW)

Air combat maneuver
(ACM)

ACM is the general term used to describe an air-to-air event involving
two or more aircraft, each engaged in continuous proactive and
reactive changes in aircraft attitude, altitude, and airspeed. No
weapons are fired during ACM operations.

W-72A (Air-2A/B,
3A/B)

GUNEX In these training operations, guns are fired from aircraft against
) . . W-72A
(air-to-air) unmanned aerial target drones.
MISSILEX fThese are trfalnmg operations in Wh'lc1h air-to-air m1ss11e§ are fired W-386 (Air D, G,
(air-to-air) rom aircraft against unmanned aerial target drones such as BQM-34 H, K), W-72A
and BQM-74. »r
These operations are conducted by surface ships with 5-inch, 76 mm,
GUNEX (surface-to- and 20 mm Close-In Weapons Systems. Targets include unmanned W-386, W72

air)

drones or targets towed behind aircraft.

MISSILEX (surface-to-
air)

These operations train surface ship crews in defending against
airplane and missile attacks with the ship’s missiles. Missile firing
ships, including guided missile cruisers, frigates, and destroyers,
armed with surface-to-air missiles are required to engage each of three
different presentations of aerial threats once per FRTP. The targets
used are unmanned aerial drones, such as BQM-34, BQM-74, and
GQM-163 Coyote.

W-386 (Air D, G,
H, K)

Surface ship and fixed-wing aircraft crew train in using their search

Air intercept control radar capability to direct strike fighter aircraft toward threat aircraft. W-386, W-72
Shipboard personnel use all shipboard sensors (search and fire control
radars and Electronic Support Measures (ESM)) in the entire process

Detect-to-engage of detecting, classifying, and tracking enemy aircraft and/or missiles W-386, W-72
up to the point of engagement, with the goal of destroying the threat
before it can damage the ship.

Strike Warfare (STW)

High-Speed Anti- . o . . i .

Radiation Missile Aircraft crews train in the use of High-Speed Anti-Radiation Missiles W-386

Exercise (HARMEX)
(air-to-surface)

(HARM), the primary weapon designed to target anti-aircraft missile
sites.

(AirE, F, L J)

Amphibious Warfare (AMW)

Firing exercise W-386 (7C/D,
(FIREX) with FIREXs with IMPASS are training operations that direct naval gunfire 8C/D), W-72
Integrated Maritime to strike land targets and support military operations ashore. This (1C1/2) (Preferred
Portable Acoustic training is conducted at-sea using a buoy system that simulates a land Areas),
Scoring and Simulator | mass that a ship fires on using IMPASS W-386 (5C/D)
System (IMPASS) (Secondary Areas )

Electronic Combat (EC)

Chaff exercise

Chaff exercises train aircraft and shipboard personnel in the use of
chaff to counter missile threats. Training and testing events are not
necessarily dedicated sorties, but are combined with other exercises.

W-386, W-386
(Air-K) and W-72

Flare exercise

These exercises train aircraft personnel in the use of flares for
defensive purposes when countering heat-seeking missile threats.
Training and testing events are not necessarily dedicated sorties, but
are combined with other exercises.

W-386, W-386
(Air-K), W-72
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Chapter 2: Description of Proposed Action and Alternatives

TABLE 2.2-1

VACAPES STUDY AREA TYPICAL OPERATIONS INCLUDED IN THIS EIS/OEIS

(Continued)

Range . Training
. Description

Operation P Area
Electronic Combat (EC) (Cont)
Electronic combat Ship-borne electronic combat.o.peratlon.s or command and contrql VACAPES

X warfare attempts to control critical portions of the electromagnetic
operations OPAREA

spectrum.

Test and Evaluations
Shipboard Electronic
Systems Evaluation SESEF operations test ship antenna radiation pattern measurements VACAPES
Facility (SESEF) and communication systems. OPAREA
utilization

The levels of operations described are derived from data collected during development of the VACAPES
Range Complex Management Plan (RCMP) (DoN, 2006a) as documented in the Operations Data Book
(DoN, 2006b), data from the Navy’s Target and Range Information Management System, personal
interviews with naval operators and subject matter experts, and other operations data logs. The data
presented later in this chapter in tabular form for the No Action Alternative are an accurate representation
of the training activities normally conducted within the VACAPES Range Complex and provide the basis
for comparing alternatives and potential environmental impacts.

Table 2.2-2 summarizes the portion of major exercises that are performed in the VACAPES Range
Complex. The Anti-Submarine Warfare and Mine Warfare training using active sonar platforms are
being analyzed in the AFAST EIS/OEIS and are summarized in Section 3.19 of this document.

Under the No Action Alternative, training operations and major range events would continue at current
levels. Under this alternative, the VACAPES Range Complex would not accommodate any increase in
training operations because of the requirements of the FRTP or proposed force structure changes, and it
would not implement enhancements identified in the RCMP. Evaluation of the No Action Alternative in
this EIS/OEIS provides a credible baseline for assessing environmental impacts of Alternative 1 and
Alternative 2 (Preferred Alternative).

2.2.4 Alternative 1 — Increases and Modifications to Operational Training, Expand
Warfare Missions, Accommodate Force Structure Changes, and Enhanced
Range Complex Capabilities

Alternative 1 is a proposal designed to meet Navy and DoD current and near-term operational training
and RDT&E requirements. If Alternative 1 were to be selected, in addition to accommodating training
operations currently conducted (that is, those described in the No Action Alternative), training operations
would be increased or modified, force structure changes would be accommodated, and range complex
capabilities would be enhanced to the minimal extent possible to meet the components of the Proposed
Action.

Under Alternative 1, training and RDT&E operations would be increased or modified as identified in
Tables 2.2-3 and 2.2-4. To accommodate recent force structure changes with the introduction of the
MH-60R/S Seahawk Multi-Mission Helicopter (DoN, 2002a), training areas would be needed, including
limited capability to support Organic Mine Countermeasures (OMCM).
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TABLE 2.2-2

VACAPES RANGE COMPLEX MAJOR EXERCISES

Operation

Warfare Area

Description

Area

Carrier Strike
Group (CSG)
Composite
Training Unit
Exercise
(COMPTUEX)

Anti-
Submarine
Warfare; Mine
Warfare

The CSG COMPTUEX is a major, at-sea training event
that represents the first time before deployment that an
aircraft carrier and its carrier air wing integrate operations
with surface and submarine units in an at-sea
environment. Training events during a CSG
COMPTUEX include many of the same events listed
individually in Table 2.2-1, but they are conducted
together with multiple ships, submarines, and/or aircraft
versus individually as with unit-level training. During a
CSG COMPTUEX, participants are presented with event-
driven, mini-battle problems and an event-driven final
battle problem. A CSG COMPTUEX typically lasts

21 days, with training events conducted along the east
coast at multiple range complexes and inland ranges.
Therefore, only a portion of a CSG COMPTUEX would
occur in a given range complex. Thus, CSG
COMPTUEX events in the VACAPES Range Complex
are limited to ASW training and mine-hunting training
involving the use of active sonar; these events are
analyzed separately in the AFAST EIS/OEIS .

VACAPES
OPAREA

Joint Task Force
Exercise
(JTFEX)

Anti-
Submarine
Warfare; Mine
Warfare

A JTFEX would be scheduled after a CSG COMPTUEX.
This is an advanced training event that often includes
other DoD services and/or Allied forces. Like the CSG
COMPTUEX, the JTFEX includes many of the same
events listed individually in Table 2.2-1, but they are
conducted together with multiple ships, submarines,
and/or aircraft versus individually as with unit-level
training. Training events in a JTFEX are non-scripted,
scenario-driven battle problems that focus on mission
planning and strategy, and on the orchestration of
integrated maneuvers, communication, and coordination.
The strike group is presented with a threat-driven scenario
involving multiple threats that require advanced target-
identification and rules of engagement. A JTFEX
typically lasts 10 days, with training events conducted
along the east coast at multiple range complexes and
inland ranges. Therefore, only a portion of a JTFEX
would occur in a given range complex. Like the CSG
COMPTUEX, JTFEX events in the VACAPES Range
Complex are limited to ASW training and mine-hunting
training involving the use of active sonar; these events are
analyzed separately in the AFAST EIS/OEIS. ¥

VACAPES
OPAREA

a/  The sonar component of this training is analyzed separately in the AFAST EIS. Potential effects are summarized in
Section 3.19 of this document.

2.24.1 Proposed Increases and Modifications in Training Operations

The Navy proposes to increase training from current baseline levels at the VACAPES Range Complex by
10 percent for most operations to accommodate short-term national security contingencies and provide
planners with flexibility to develop realistic battle problems for major Fleet training exercises.
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TABLE 2.2-3

TRAINING ELEMENTS AFFECTED BY COMMERCIAL AIR SERVICES
Training Event Sorties/Events Sortiey/Events i
GUNEX (air-to-air) 54 60 10%
Electronic combat (aircraft) 100 110 10%
Electronic combat (ships) 165 182 10%
GUNEX (surface-to-air) 43 48 10%
Air intercept control 336 370 10%
Detect to engage 204 225 10%

2.2.4.2 Expand Warfare Missions

Conduct Maritime Security (MS) Surge Surface Strike Group (SSG) (Independent Deployment)
Training. Maritime Security Surge operations are addressed in the FRP, and are in turn discussed in this
document to ensure that our ability to respond to emergent requirements, such as the rise in piracy and the
global war on terrorism, is maintained. The Navy proposes to use VACAPES Range Complex for
preparing surface ships and embarked air, special forces and Marine Corps units for deployment as MS
SSGs. The Global War on Terror brought increased requests from US combatant commanders for rapid
short-term Navy support for contingencies such as anti-terrorism, maritime interception, homeland
defense, information operations and special operations. Quite often, groups smaller than CSGs or ESGs
can adequately respond to these contingencies if properly configured and trained.

Each fleet maintains a number of ships ready to deploy on short notice. After receiving a request, it can
tailor a one to three ship MS SSG, also referred to as Independent Deployers, from among these ‘surge-
capable units’ that can best accomplish the mission. Preparing these Independent Deployers includes a
mix of classroom, synthetic and live training events. Live training ensures proficiency in multi-unit
procedures and autonomous operations by means of anticipated region-specific scenarios. The Navy does
not expect MS SSG training to significantly alter the overall type and quantity of operations currently
conducted in VACAPES Range Complex.

2.2.4.3 Accommodate Mission Requirements Associated with Force Structure
Changes

As part of Alternative 1, the Navy proposes to provide range support and services at the VACAPES
Range Complex required to accommodate additional squadrons of aircraft, new systems, and weapons
associated with force structure changes. These include:

MH-60S _Multi-Mission _Combat _Support Helicopter missions will include organic mine
countermeasures (OMCM, described in detail below), combat search and rescue (CSAR), special
operations, logistics support, surface warfare (SUW), maritime intercept operations (MIO) and search and
rescue (SAR). Naval Station (NS) Norfolk will host all 100 airframes destined for the Atlantic Fleet,
distributed between five carrier airwing (CVW) squadrons, three expeditionary squadrons, and one Fleet
replacement squadron.

Most MH-60S operations in the VACAPES Range Complex will be single-aircraft, unit-level training
(ULT) sorties of less than two hours that begin and end at NS Norfolk. When participating in a major
exercise, a CVW squadron will deploy as an entire squadron when part of a CSG, whereas an
expeditionary squadron will deploy one- or-two helicopter detachments aboard frigates, destroyers,
cruisers, and amphibious ships in support of an ESG. MH-60S training in the VACAPES Range

2-11 March 2009



VACAPES Range Complex FEIS/OEIS

Chapter 2: Description of Proposed Action and Alternatives

TABLE 2.2-4
CURRENT AND PROPOSED OPERATIONS IN THE VACAPES STUDY AREA'
; No Action . . -
Operation Platform System or Ordnance Alternative Alternative 1 Alternative 2 Training Area
Mine Warfare (MIW)
MK-103 "? 176 sorties 200 sorties 200 sorties W-50A/C, Figure 2.2-1
SPU-1W 64 sorties 70 sorties 70 sorties gz\ivzer Chesapeake Bay, Figure
MH-53E MK-104 104 sorties 120 sorties 120 sorties ;‘;V_V;r Chesapeake Bay, Figure
Mine MK-105 104 sorties 120 sorties 120 sorties ;‘;‘fr Chesapeake Bay, Figure
fﬁ‘gﬁr)measures AQS-24A 480 sorties 530 sorties 550 sorties | W-386, W-72, Figure 2.2-4
OASIS - 360 sorties 370 sorties | COWer Chesapeake Bay, Figure
MH-60S 2.2-3
AQS-20A 430 sorties 660 sorties 670 sorties W-386, W-72, Figure 2.2-4
ALMDS -- 100 sorties 110 sorties W-50C
DDG 91+ (Remote Mine- .
hunting System [RMS]) AQS-20A -- 12 events 12 events W-386, W-72, Figure 2.2-4
MH-53E AMNS -- 70 sorties 70 sorties W-50C, Figure 2.2-1
AMNS * _ 140 sorties 140 sorties W-50C, Figure 2.2-1
. (30 rounds) (30 HE rounds)
Mine MH-608 100 sorties 110 sorties
tralizati - - i -
feutralization RAMICS (2500 rounds) (2750 rounds) W-30C, Figure 2.2-1
Explosive Ordnance 20-1b charges 12 events 24 events 24 events Surface Danger Zone

Disposal

(W-500), Figure 2.2-5
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TABLE 2.2-4

CURRENT AND PROPOSED OPERATIONS IN THE VACAPES STUDY AREA (Continued)

i No Action g . ..
Operation Platform System or Ordnance AR Alternative 1 Alternative 2 Training Area
Surface Warfare (SUW)
MK-82/GBU-30/38 or 58 sorties 58 sorties . .
similar ordnance (232 bombs) (232 bombs) 0 W-386 (Air-K), Figure 2.2-6
(500 1bs High 20 sorties 20 sorties . .
EXplOSiVC [HE]) 5 (80 bOmbS) (80 bombs) 0 W-72A (All‘—3B) Flgure 2.2-6
MK-83/GBU-32 or 23 sorties 23 sorties 5 sorties W-386, (Air-K),
similar ordnance (92 bombs) (92 bombs) (20 bombs) Figure 2.2-6 and 2.2-7
(1,000 1bs 10 sorties 10 sorties 0 W-72A, (Air-3B)
HE bomb) ° (40 bombs) (40 bombs) Figure 2.2-6
MK-84 or similar 8 sorties 8 sorties 0 W-386, (Air-K)
ordnance (8 bombs) (8 bombs) Figure 2.2-6
(2,000 Ibs 1 sortie 1 sortie 0 W-72A, (Air-3B)
HE bomb) ’ (1 bomb) (1 bomb) Figure 2.2-6
Bombing exercise MK-20 . . .
(BOMBEX) (air- F/A-18 (cluster bomb, i ; ]sjortlgs i ; Zomgs 0 ¥-386’2(2Al6r-K)
to-surface) HE) ” (12 bombs) (12 bombs) igure 2.2-
MK-20
(non-explosive 25 sorties 28 sorties 34 sorties W-72A/B
practice munitions (51 bombs) (56 bombs) (68 bombs) Figure 2.2-6 and 2.2-7
[NEPM])
25 sorties 28 sorties 28 sorties W-72A/B
MK-76 (NEPM) (129 bombs) (142 bombs) (142 bombs) Figure 2.2-6 and 2.2-7
75 sorties W-72A/B
MK-82 (NEPM) 150 bombs Figure 2.2-6 and 2.2-7
25 sorties W-72A/B
MK-83 (NEPM) 50 bombs Figure 2.2-6 and 2.2-7
20 sorties 22 sorties 22 sorties W-72A/B
BDU-45 (NEPM) (45 bombs) (50 bombs) (50 bombs) Figure 2.2-6 and 2.2-7
BDU-33, GBU-12,
BOMBEX (air-to- | F/A-18, F-35 (Joint Strike JDAM, JSOW, MK- 70 sorties 77 sorties 77 sorties W-386 (Air-K)
surface) Fighter [JSF]) 76, MK-82, MK -84 (70 bombs) (77 bombs) (77 bombs) Figure 2.2-6

(all NEPM)
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TABLE 2.2-4
CURRENT AND PROPOSED OPERATIONS IN THE VACAPES STUDY AREA (Continued)
Operation Platform System or Ordnance Al\\:(t)eﬁr:::t?\?e Alternative 1 Alternative 2 Training Area
Surface Warfare (SUW) (continued)
MH-60R/S, AGM-114 30 sorties 60 sorties 60 sorties W-386 (Air-K) (75%)
HH-60H ® (Hellfire missile; HE) (30 missiles) (60 missiles) (60 missiles) W-72A (25%), Figure 2.2-8
Missile F/A 18, P-3C AGM-65 E/F 20 sorties 20 sorties 20 sorties W-386 (Air-K)
exercise and P-8° (Maverick; HE) (20 missiles) (20 missiles) (20 missiles) Figure 2.2-9
(MISSILEX) AGM-114 (Hellfire),
. AGM-88 (HARM)
-to-surf: - ’
(air-to-surface) 51/2018, F-35 (JSF), AGM-65 LSR 21 sorties 23 sorties 23 sorties | W-386 (Air-K)
(Maverick), AGM-84
(Harpoon) '
i i . 24 sorties 27 sorties 27 sorties W-72A (Air-1A) (75%)
MH-53E -50-cal machine gun | )¢ 0 1ounds) | (54,000 rounds) | (54,000 rounds) | W-50C (25%)
Gunnery exercise . 97 sorties 97 sorties W-386 (Air-K) (75%)
(GUNEX) 2.75-inch rockets 0 (3,700 rounds) | (3,700 rounds) | W-72A (25%)
ir-to-surface) "' | MH-60R/S i
(air-to-surface) S0-cal machine s 200 sorties 3 (3206308385 330 sorties | W-T2A (Air-1A) (75%)
' J (161,280 rounds) ’ (264,000 rounds) | W-50C (25%)
rounds)
MEL6OR/S M-240 (7.62 mm 100 sorties 1(6256308385 165 sorties | W-72A (Air-1A) (75%)
GUNEX machine gun) (161,280 rounds) rouI; ds) (264,000 rounds) | W-50C (25%)
(air-to-surface) 20 mm cannon 10 sorties 11 sorties 11 sorties
F/A-18, F-35 (JSF) (NEPM) (6.000 rounds) | (7.000 rounds) | (7.000 rounds) | V¢80, (Air-K)
Vessels such as small unit 32 events 36 events 36 events o
GUNEX river craft, combat rubber .50-cal, 7.62 mm (200,000 small (220,000 small (220,000 small W-30C (90%)
(surface-to- . .. R-6606 (10%)
surface) raiding craft, rigid hull cal. rounds) cal. rounds) cal. rounds)
(boat) inﬂat?zble boats, and patrol 40 mm erenades 32 events 36 events 36 events W-50C (90%)
craft £ (540 rounds) (600 rounds) (600 rounds) R-6606 (10%)
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TABLE 2.2-4
CURRENT AND PROPOSED OPERATIONS IN THE VACAPES STUDY AREA (Continued)
. No Action : . -
Operation Platform System or Ordnance Alleaine Alternative 1 Alternative 2 Training Area
Surface Warfare (SUW) (continued)
14 F 104 events (2,211 115 events 115 events (2,430 | W-386 (80%)
CG, DDG >~inch gun rounds) (2,430 rounds) rounds) W-72 (20%)
FFG 'S 76 mm eun 20 events 22 events 22 events W-386 (80%)
GUNEX £ (335 rounds) (370 rounds) (370 rounds) W-72 (20%)
(surface-to- 120 events
. 108 events 120 events
surface) .50-cal machine gun (261,600
(ship) " CG, DDG, FFG, LHA, (237,600 rounds) | "4 (261,600 rounds) |\ 356 (5004
LHD, LPD, LSD ' W-72 (20%
’ ’ 25 mm machine gun 108 events 1(2103;\216(;1(58 120 events e
J (124,800 rounds) ’ (137,400 rounds)
rounds)
Maverick missile
Laser F/A-18 laser designation 124 sorties 136 sorties 136 sorties
targeting !’ system W-386 (Air-K), W-72A
H-60 Hel'l fire mmsﬂe laser 124 sorties 136 sorties 136 sorties
designation system
Maritime Security | Rigid Hull Inflatable Boat
Operations to (RHIB) or similar small
include boat, and CG, DDG, FFG, No ordnance used 84 events 92 events 92 events VACAPES OPAREA
VBSS/MIO LPD or LSD
40 events 44 events 44 events
VBSS/MIO- Helo | H-60 No ordnance used . (3 sorties/ . VACAPES OPAREA
(3 sorties/event) event) (3 sorties/event)
Air Warfare (AW)
Air Combat 18 Captive-carry missile . . . W-T72A
Maneuver (ACM) F/A-18 or telemetry pod 5,264 sorties 5,800 sorties 5,800 sorties (Air-2A/B, 3A/B)
GUNEX 19 54 sorties 60 sorties, 60 sorties
(air-to-air) F/A-18 20 mm cannon (13,500 rounds) | (15,000 rounds) | (15,000 rounds) W-724
. 160 sorties .
143 sorties 160 sorties
?:llrstsoﬂgi;( F/A-18 % Aﬂ\ﬁgﬁ%g’ (43 HE and 100 (48 }IEIEE;I;: 12 (48HE and 112 | W-72A
NEPM missiles) .. NEPM missiles)
missiles)
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TABLE 2.2-4
CURRENT AND PROPOSED OPERATIONS IN THE VACAPES STUDY AREA (Continued)
. No Action : : ‘o
Operation Platform System or Ordnance Alleaine Alternative 1 Alternative 2 Training Area
F/A-18, F-35 (JSF) * AIN{_;(; 121%\/[1\/1-_91,31;IM— 30 sorties 33 sorties 33 sorties W-386
(ASRAAM) (30 missiles) (33 missiles) (33 missiles) (Air D, G, H, K)
Air Warfare (AW) (Continued)
. 13 events 15 events 15 events W-386 (80%),
G, DDG >~inch gun (264rounds) | (290rtounds) | (290 rounds) | W-72 (20%)
GUNEX FFG 76 mm eun 3 events 3 events 3 events W-386 (80%),
(surface-to-air) * £ (72 rounds) (72 rounds) (72 rounds) W-72 (20%)
CG, DDG, FFG, CVN, 20 mm Close-in 27 events (57,400 30 events 30 events (64,000 | W-386 (80%),
LHA, LHD, LPD, LSD Weapons System rounds) (64,000 rounds) rounds) W-72 (20%)
AOE * LHD, CVN NATO Sea Sparrow
Evolved NATO Sea
MISSILEX CG, LHA, AOE Sparrow 30 RDT&E 33 RDT&E 33RDT&E | W-386
(surface-to-air)** CVN, FFG, LHA, LHD, Rolling Airframe events events events (Air D, G, H, K)
LSD, LPD Missile
CG, DDG SM-2
SM-2 (20 missiles);
MISSILEX CG, DDG, LHA, LHD, Sea Sparrow (2 24 events
(surface-to-air)*® LSD, LPD missiles); 0 events 0 events (24 missiles) VACAPES OPAREA
RAM (2 missiles)
Air intercept F/A-18, E-2C, CVN, CG, Air search & fire
control (AIC) 7 DDG, LHA, LHD conirol radars 366 events 370 events 370 events W-386 and W-72
Detect to engage CG, DDG, FFG, LHA, Air search & fire
(DTE) » LHD, LPD, LSD, CVN control radars 204 events 225 events 225 events W-386 and W-72
Strike Warfare (STW)
HARM missile W-386
exercise F/A-18 2 AGM-88 26 sorties 26 sorties 26 sorties (Air E ’F LI
(HARMEX) (HARM) (26 missiles) (26 missiles) (26 missiles) Figure’ ) ’2_’9

(air-to-surface)
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TABLE 2.2-4
CURRENT AND PROPOSED OPERATIONS IN THE VACAPES STUDY AREA (Continued)
. No Action : . -
Operation Platform System or Ordnance Alleaine Alternative 1 Alternative 2 Training Area
Amphibious Warfare (AMW)
(Preferred Areas W-386 7C/D,
FIREX with CG.DDG 5-inch gun 22 events 22 events 22 events ?Sce/ (]‘2)’11\2;-72 A(rle(;/iz)&g 6
IMPASS ’ (IMPASS) * (1,540 rounds) | (1,540 rounds) | (1,540 rounds) [5C /D])3fy
Figure 2.2-10
Electronic Combat (EC))
1,770 sorties 1,950 sorties 1,950 sorties o
F/A-18 (17,700 (19,500 (19,500 xgéé%;’y))
RR-144A/AL canisters) canisters) canisters) °
defensive 6 sorties 17 sorties 17 sorties .
MH-60R/S chaff * (180 canisters) | (510 canisters) | (510 canisters) W-386 (Air-K)
F/A-18, MH-60R/S, F-35 12 sorties 14 sorties 14 sorties
Chaff exercise (JSF) (120 canisters) (140 canisters) (140 canisters)
MK-214 MK-214 MK-214
1\845; ﬁ;ﬁg&i ;f 25 events (150 | 28 events (168 | 28 events (168 | W-386 (85%)
CG, DDG, FFG, LCC, Cl)’ff boali o Chatt canisters) canisters) canisters) W-72 (15%)
LHA, LHD, LPD, LSD ) . MK-216 MK-216 MK-216
(SRBOC) defensive
chaff 8 events 9 events (54 9 events
(48 canisters) canisters) (54 canisters)
F/A-18 50 sorties 55 sorties 55 sorties W-72 (85%)
(250 flares) (275 flares) (275 flares) W-386 (15%)
. Defensive 6 sorties 17 sorties 17 sorties .
Flare exercise MH-60R/S flares ** (180 flares) (510 flares) (510 flares) W-386 (Air-K)
F/A-18, MH-60R/S, F-35 7 sorties 8 sorties 8 sorties W-386 (85%)
(JSF) (35 flares) (40 flares) (40 flares) W-72 (15%)
Electronic combat | F/A-18 ALE-50/55 electronic 9 sorties 10 sorties 10 sorties W-386
(EC)operations F-35 (JSF) jammer (Air-K)
. . . . W-386 (15%)
EC operations F/A-18 100 sorties 110 sorties 110 sorties W-72 (85%)
AOE, CG, CVN, DDG,
EC operations FFG, LHA, LHD, LPD, SLQ-32 165 events 182 events 182 events VACAPES OPAREA
LSD
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TABLE 2.2-4
CURRENT AND PROPOSED OPERATIONS IN THE VACAPES STUDY AREA (Continued)
Operation Platform System or Ordnance Al\\:(t)eﬁrfgt?\?e Alternative 1 Alternative 2 Training Area
Test and Evaluation
Shipboard
Electronic Systems
Evaluation Facility Al.l Hampton Roads-based Radio and radar only 3,456 tests® 3,800 tests 3,800 tests VACAPES OPAREA (SESEF
e ships ULM-4 Range and RCS Range)
Utilization
(SESEF)

1
2
3

Shaded rows signify “High-Explosive (HE)” rounds. The Net Explosive Weights (NEW) of each is listed in Table 2.2-7.

MK-103 uses a 0.002 Ib Net Explosive Weight (NEW) charge. Up to 25% of the sorties would use HE cartridges (50 cartridges) and only in Alternative 2; all other sorties would only tow the cable.
Sortie is defined here as a single operational training or testing event conducted by one aircraft in a range or operating area. A sortie is one complete flight (one take-off and one full stop landing). In this table
“events” are non-aircraft training or testing platforms. See Chapter 8 (Glossary for detailed explanations).

AMNS uses a 3.24 Ib NEW charge. HE rounds would be used in 20% of the sorties for Alternative 1 or 2.

Assumes 4 MK-82 bombs/sortie and 1 GBU-30/38 Joint Direct Attack Munitions (JDAM) bomb/sortie.

Assumes 4 MK-83 bombs/sortie and 1 GBU-30/38 Joint Direct Attack Munitions (JDAM) bomb/sortie.

Assumes 1 bomb per sortie.

Improved Surface Towed Target (ISTT), which is a laser target on a barge; missile detonates 10-20 ft above surface target.

P-8 will be the replacement platform for the P-3C; uses ISTT.

100% Non-explosive practice munitions except Hellfire and an occasional test with HE round.

Targets for helicopters are smoke floats; F/A-18, F-35 (JSF); RDT&E only.

Navy Special Warfare Small Boat Teams or other local maritime security units.

CG: Cruiser; DDG: Guided Missile Destroyer; FFG Guided Missile Frigate; LHA: Amphibious Assault Ship, general purpose; LHD: Multipurpose Amphibious Assault Ship; LPD: Amphibious Assault Ship,
Transport Dock; LSD: Dock Landing Ship; all rounds are non-explosive practice munitions.

Targets vary depending on training event: High speed Maneuvering Surface Target (HSMST), Mk-33 SEPTAR, trimaran or radar reflective surface balloon (killer tomato).

Targets vary depending on training event: HSMST or killer tomato.

Targets: 55 gallon drum, balloon (weather, Mylar, or target), or Floating At Sea Target (FAST).

Non-firing Missile Exercise (Air-to-Surface). Aircrews perform all procedures for missile deployment short of launching the missile, including acquiring and designating target with laser.

100% captive carry (no ordnance launched); CATM-9 used for pilot training in aerial target acquisition and use of aircraft controls/displays.

Live fire against towed banner.

Uses drone targets (BQM-74E) launched from FTC Dam Neck (~33%) or Tactical Air Launch Decoy (TALD) (~67%). Missiles are 30% HE and 70% NEPM.

Training flights; uses drone targets (BQM-34, BQM-74, or Coyote) launched from NASA Wallops Island.

Exercises use towed banner targets

Aircraft carrier, nuclear.

NAVAIR launches drones (subsonic BQM-34/74 and supersonic Coyote) out of Goddard Flight Facility, NASA Wallops Island to support tests; all NEPM missiles.

Fast Combat Support Ship

SM-2 would be fired from CG/DDG; Sea Sparrow would be fired from LHA/LHD; RAM would be fired from LSD/LPD; Targets for SM-2/Sea Sparrow would be BQM-74 launched from Gulfstream
aircraft, surface vessel, or land-based (Dam Neck); RAM target would be BQM-34 launched from Wallops Island

Unit-level training only (ULT); commercial air services (CAS) provides intercept or threat aircraft or both

ULT only. CAS to provide threat aircraft or simulated missile.

Uses target on a barge; all missiles are HE rounds; missile detonates approximately 30-60 ft above the water.

High-explosive rounds have an 8 Ib NEW. Both HE and NEPM rounds are used; notionally 39 HE rounds and 31 NEPM rounds used per event.

Assumed equal IMPASS use of three areas: (1) 7C/D and 8C/D; (2) 1C1 and 1C2; and (3) 5C/D.

Training and test events. Chaff release events not necessarily dedicated sorties.

Assume 4 canisters per event.

Training and test events. Flare release events are not necessarily dedicated sorties.

Generates electronic and radio signals to current shipboard systems for calibration; SESEF testing is not analyzed in this EIS/OEIS; there are no munitions or military expendable materials used.
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Complex addressed in this EIS/OEIS is all at-sea training, including OMCM, air-to-surface missile and
gunnery exercises (components of CSAR, special operations, and SUW capability), and chaff and flare
exercises (electronic combat capability that supports all other mission areas).

MH-60R_Multi-Mission Helicopter missions will include anti-submarine warfare (ASW), SUW, MIO,
and SAR. The Atlantic Fleet will split the projected 105 airframes between Naval Air Station (NAS)
Jacksonville and NS Mayport, distributed between five CVW squadrons, two expeditionary squadrons,
and one Fleet replacement squadron.

Most MH-60R ULT operations will occur in the Jacksonville Range Complex near their home bases.
With few exceptions, the MH-60R will only train in the VACAPES Range Complex when participating
in a major exercise. A concurrent EIS/OEIS analyzes these operations.The deployment and training
patterns for the MH-60R resemble those for the MH-60S described above. MH-60R operations in the
VACAPES Range Complex are primarily sonar training, which is not addressed in this EIS/OEIS. All
Navy sonar operations in the Atlantic Ocean and Gulf of Mexico are analyzed separately in the Atlantic
Fleet Active Sonar Training (AFAST) EIS/OEIS, summarized in Section 3.19 of this document.

Conduct Training with Organic Mine Countermeasures (OMCM) Systems

The Navy proposes to accommodate operations of MH-60S helicopters, surface ships, and submarines
equipped with new OMCM systems in the VACAPES Range Complex. This will entail some changes in
tactics, techniques, and procedures from current mine warfare training. “Organic” refers to the concept of
embedding mine warfare capability into the strike group rather than as an external capability of
specialized ships and aircraft, only brought in on an as-needed basis.

The Navy will configure 51 of the 102 MH-60Ss eventually homebased at NS Norfolk with OMCM
capability. These systems, described below and in Appendix D, include:

o Towed mine-hunting sonar (AN/AQS-20A);

o Towed magnetic influence and acoustic, mine-sweeping body (OASIS);

e Airborne mine-hunting laser (ALMDS);

o Submerged mine-neutralization, self-propelled device using explosive charges (AMNS); and
o Airborne, mine-neutralization ordnance (RAMICS).

Potential effects associated with the active sonar component of AQS-20 and AMNS are analyzed
separately in the Atlantic Fleet Active Sonar Training (AFAST) EIS/OEIS, and summarized in Section
3.19.

AN/ASQ-235 Airborne Mine Neutralization System (AMNS) is a non-towed system designed to
identify and neutralize bottom and moored mines in the ocean environment. A hovering MH-60S or MH-
53E helicopter lowers an expendable, self-propelled, neutralizer device into the water at a safe distance
from a potential mine previously identified with a separate mine-hunting system. A fiber-optic cable
connected to the neutralizer relays depth, position, and sensor (sonar and video) information to the
operator in the helicopter, who sends control and guidance commands back to the neutralizer. The
operator guides the lightweight (15.5 kg) and highly maneuverable vehicle to the target location using on-
board high frequency sonar. After the target is viewed and positively identified with an on-board video
camera, the operator fires an armor-piercing warhead from the vehicle to neutralize the mine.

For training and testing purposes, the AMNS explosive charge can be replaced with a ballast device that
will cause the neutralizer to float to the surface for recovery and reuse after completion of the exercise.
Training targets are expendable, non-explosive, bottom and moored mineshapes. The Navy evaluated the
potential environmental effects of testing AMNS and concluded that significant impacts would not occur
(DoN, 2001; 2002b).
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A/AWS-2 Rapid Airborne Mine Clearance System (RAMICS) is a non-towed system designed to
neutralize floating and near-surface mines. RAMICS is a MK44 Bushmaster Il cannon with a laser Light
Detection and Ranging (LIDAR) targeting fire control system that fires a flat-nosed, 30 mm, armor-
piercing, non-explosive, super-cavitating projectile.

A hovering MH-60S helicopter uses the LIDAR to reacquire a mine previously located with a separate
mine hunting system. Once the target is acquired, an onboard fire control subsystem automatically tracks
it and aims the gun, firing the projectiles in bursts. A successful neutralization will disable the mine at a
safe distance from the helicopter. Training targets are expendable, non-explosive, bottom and moored
mineshapes. The Navy evaluated the potential environmental effects of testing RAMICS and concluded
that significant impacts would not occur, though the gun tested was a 20-mm Gatling gun and not the
current 30-mm Bushmaster (DoN, 2000).

AN/AES-1 Airborne Laser Mine Detection System (ALMDS) is a non-towed (airborne) mine-hunting

system designed to rapidly detect, classify, and locate near-surface floating or moored mines. A pod
mounted on the MH-60S pylon contains the laser LIDAR system used to detect mines. An operator on
the helicopter identifies potential mines from the laser images on a video monitor and marks their exact
locations. A separate mine neutralization system is needed to disable or destroy mines once they have
been identified. The Navy evaluated the potential environmental effects of testing ALMDS and
concluded that significant impacts would not occur (DoN, 2003b).

-—

~

~ MH-60S Helicopter with RAMICS ALMDS

AN/ALQ-220 Organic _and Surface Influence Sweep (OASIS) is a high-speed (25 knots), towed,
minesweeping system designed to rapidly neutralize magnetic and acoustic mines in shallow coastal
waters. It emulates the magnetic and acoustic signatures of transit platforms, causing nearby mines to
detonate. An underwater, towed body attached to a MH-60S helicopter with an electromechanical cable
contains the electromagnetic field generator and the acoustic generator, a mechanical device that needs no
external power. The Navy evaluated the potential environmental effects of testing OASIS in the
Chesapeake Bay and concluded that significant impacts would not occur (DoN, 2005).
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OASIS AN/AQS-20

AN/AQS-20 is a towed, mine-hunting system designed to detect, classify, and localize bottom and
moored mines in deep or shallow water. An underwater, towed body attached to an MH-60S helicopter
with an electromechanical cable that contains the high-frequency, high-resolution, side-looking, multi-
beam sonar system. It can also be configured with an electro-optic identification sensor that incorporates
a laser LIDAR system to identify bottom mines. An operator on the helicopter identifies potential mines
from the sonar and laser images on a video monitor and marks their exact locations. A separate mine
neutralization system is needed to disable or destroy mines once identified. The Navy evaluated the
potential environmental effects of AN/AQS-20 inert mission tests and determined that there were no
significant impacts on marine resources (DoN, 2003a).

Description of Mine Neutralization Training Area

Except for training with the new organic mine neutralization systems (RAMICS and AMNS), Navy MH-
53E and MH-60S helicopter Mine Warfare training in the VACAPES Range Complex will continue as it
is done currently. Most operations are single-aircraft, ULT events accomplished without training mines,
an omission that seriously compromises the quality of training. These flights involve planning an
appropriate search, deploying the equipment, flying the search pattern, familiarizing the operators with
system procedures, and recovering the equipment, all useful exercises. Some systems have an organic
simulation capability. However, without training mines, the operators can not gain experience in actually
detecting, identifying, and localizing mines, and the trainers can not provide feedback to the aircrew about
the efficacy of their tactics and technique.

The squadrons work around this range capability shortfall by, on occasion, temporarily deploying non-
explosive recoverable training mines in the VACAPES Range Complex for a week or so, or by sending
detachments to the Navy RDT&E minefield off the coast of Panama City, Florida. Both of these options
are expensive and laborious, and may become untenable as the fleet of NS Norfolk-based mine warfare
helicopters increase from one MH-53E squadron to two MH-53E and four MH-60S squadrons.

The aircrews can derive value, albeit compromised, by training with mine hunting and sweeping systems
without training mines. However, target non-explosive mine shapes are critical for training with mine
neutralization systems. As discussed above, mine hunting and sweeping operations entail fairly elaborate
planning, streaming, searching, and recovering procedures that the aircrews need to master independent of
detecting, identifying, and neutralizing mines. In contrast, mine neutralization operations with RAMICS
and AMNS are more straightforward, consisting of relocating and destroying previously located mines.
As in target practice with a gun, the primary training value is in hitting the target, not deploying the
system.
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Alternative 1 would address this deficiency by establishing a Mine Neutralization Training Area in the
VACAPES OPAREA underneath the W-50C SUA (Figure 2.2-1), designated as a Safety Danger Zone
under 33 CFR §334.390. In this area, the Navy will deploy about 140 non-explosive, expendable mine
shapes per year in addition to the 24 underwater detonations already conducted by EOD personnel. The
helicopters will concentrate their operations in two relatively small (about 1 square mile) training
minefields:

o Airborne Mine Neutralization System (AMNS) Training Minefield will support H-60 and H-53
operations with explosive and non-explosive AMNS. While most of these operations will use training
neutralizers with no explosive materials, the Navy proposes to conduct about 30 operations per year
with live warheads against expendable, non-explosive, bottom and moored mine shapes.

« Rapid Airborne Mine Clearance System (RAMICS) and Airborne Laser Mine Detection System
(ALMDS) Training Minefield will support H-60 operations with the RAMICS mine-neutralization
system and ALMDS mine-hunting system. RAMICS is a 30-mm cannon that fires an armor-piercing,
non-explosive, super-cavitating projectile that destroys the expendable, non-explosive, moored mine
shapes. While ALMDS is not a mine-neutralization activity, the Navy will take advantage of the
moored training mines available in this training area.

Table D-1 in Appendix D lists planning criteria for these training minefields, including depth, distance
from home base, and number and type of training mines. Several factors make this proposed area off the
Virginia Beach coast particularly attractive for mine neutralization training.

o In this area, the Navy has already studied the environmental effects and received permits to conduct
underwater detonations, and the U.S. Army Corps of Engineers has designated it a Surface Danger
Zone. This is important for AMNS operations with explosive charges in the neutralizers.

e This area is close to Naval Air Station (NAS) Oceana, which has an area for loading the live ordnance
components of AMNS and RAMICS into the helicopters, a capability that NS Norfolk lacks.

o It is close to Fleet Training Center Dam Neck, which will need to frequently launch surface support
craft to replace mines destroyed during AMNS and RAMICS operations.

o Co-locating helicopter mine-neutralization training with Navy Explosive Ordnance Disposal (EOD)
underwater detonations using explosive charges up to 20 lbs Net Explosive Weight (NEW) creates
some synergy in the process of deploying and servicing the expendable non-explosive mine shapes
used by both parties.

Non-explosive Training Mines will serve as targets in both the AMNS and RAMICS/ALMDS training
minefields. The training mines consist of three components:

« Non-explosive mine shapes support mine-hunting systems (sonar and/or laser sensors) and mine-
neutralization systems. They replicate the appearance of mines that naval forces could encounter
throughout the world. The non-explosive mine shapes have an outer shell of glass-reinforced plastic
or steel, do not contain explosives or target detecting or actuating mechanisms, and are filled with
concrete or other inert material. Some mine shapes will rest on or near the bottom, while others would
be moored at various depths, depending on training requirements.

o Concrete anchors hold the mine shapes in place, one for each non-explosive bottom or moored mine
shape. Each anchor would weigh between 1,200 and 2,300 pounds and measure 2 to 2.5 feet on each
side (about 8 to 16 cubic feet). Anchors are deployed from a surface vessel with a crane or similar
equipment that can lower the anchor into the water at a designated location so that it rests on the
bottom. Recovery of the anchor is performed with similar equipment, except that a diver hooks the
crane’s cable in order to hoist the anchor. The Navy has specific instruction manuals describing
deployment and recovery of anchors.
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e Mooring lines are steel cable or chains that connect non-explosive moored mine shapes to the
concrete anchors.

A boat could deploy the mine shape, mooring line, and anchor as a pre-assembled unit. Alternately,
divers could attach mooring lines and mine shapes to previously placed concrete anchors for specific
exercises or to replace destroyed mine shapes.

Non-explosive training mines could stay in place for up to six months at a time before Navy divers would
recover them for refurbishment and repositioning. The Navy anticipates the need to occasionally relocate
existing concrete anchors or add new ones to modify minefield configuration, or to replace those that
become unusable or cannot be located. Following a mine neutralization operation, divers gather
expended mine shapes (as practicable) in order to assess training success.

2.2.4.4 Enhanced Range Complex Capabilities

Increase Commercial Air Services (CAS) Support for Fleet Training. The Navy proposes to increase
the number, type, and operation of CAS within the VACAPES Range Complex. These contractor-owned
and -operated supersonic and subsonic aircraft carry a variety of electronic threat emitters, perform
aircraft maneuvers and flight profiles that mimic enemy aircraft, provide air-to-air refueling capabilities,
and tow and stream targets used for surface-to-air gunnery training. Their use enhances the following
range capabilities:

e Opposition Force (OPFOR) aircraft against naval aircraft and ships in air defense events, such as air
intercept control (AIC) and detect to engage, and sometimes intercept aircraft for AIC events;

o Threat missile and aircraft profiles against naval aircraft and ships in electronic combat events;

o Refueling tanker support during major exercises; and

o Tow aircraft for target banners in air-to-air and surface-to-air gunnery exercises.

Increased use of CAS to support Fleet training would not substantially increase aircraft numbers,
emissions, or time spent in the warning areas, or alter current airspace usage. Rather, CAS would
displace Fleet assets now used to support Fleet training events listed in Table 2.2-3, and greatly increase
the quality of Fleet training by making it a dedicated mission in specially equipped aircraft for the CAS
aircrew.

Conduct Surface-to-Air Missile (MISSILEX (S-A)) training. The Navy proposes to conduct up to 24
High Explosive MISSILEX (S-A) events annually in VACAPES OPAREA. In these air defense
exercises, surface ships launch surface-to-air missiles with high explosive warheads at target drones
simulating enemy aircraft. Once a required training event, the Navy suspended live missile training
launches from all surface ships except aircraft carriers in 2004. However, it continues to conduct
MISSILEX (S-A) test and evaluation events in the northern part of VACAPES OPAREA off-shore from
the Goddard Flight Facility, Wallops Island, VA. If the Navy decides to reinstate MISSILEX (S-A)
training events, it will conduct most of them in the VACAPES OPAREA. Participants could include
cruisers (CG) or destroyers (DDG) launching SM-2 Standard Missiles, large amphibious ships (LHA or
LHD) launching NATO Sea Sparrow missiles, or the smaller amphibious ships (LPD or LSD) launching
Rolling Airframe Missiles (RAM). The targets are BQM-74 drones, launched from either G-1
Commercial Air Services aircraft or the Mobile Sea Range for SM-2 and Sea Sparrow missiles and BQM-
34 drones launched from Dam Neck, VA.

These missiles have self-destruct mechanisms that cause the missiles to explode after a pre-set period of
flight time. Therefore, the Navy does not anticipate any underwater detonations from high explosive
warheads that fail to detonate near the target. Appendix D has detailed information about these training
activities.
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2.2.5 Alternative 2 — Increases and Modifications in Operational Training,
Accommodate Force Structure Changes, and Implement Enhancements
(Preferred Alternative)

Alternative 2, the Preferred Alternative, includes implementation of Alternative 1 with additional
increases in some operations, a reduction of bombing exercises (see Table 2.2-4), and designation of
additional mine warfare training areas within the VACAPES Study Area to provide additional support
during training events. If the Preferred Alternative were to be selected, all components of the proposed
action (for example, increases in training and RDT&E operations, force structure changes, and
implementation of enhancement recommendations) would be achieved, based on the goal of meeting the
purpose and need of the proposed action to the maximum extent possible by optimizing training to
support future contingencies.

Reduction of High Explosive Bombing Events (BOMBEX) (at-Sea). Under Alternative 2, the Navy
proposes to reduce the number of high explosive BOMBEX training events that involve dropping high-
explosive (live) ordnance on targets at-sea by 96 percent. The at-sea target in these exercises is usually a
flare or smoke float. This reduced number of BOMBEX events would take place in the area shown in
Figure 2.2-7.

Enhanced Mine Warfare (MIW) Training Areas. Alternative 1 addresses the more routine evolution
of the range complex that result from changing force structure, expanding missions, and new range
capabilities. In Alternative 2, the Navy proposes to implement Alternative 1 plus create six separate MIW
training areas, two in the lower Chesapeake Bay and four in VACAPES OPAREA, primarily for
enhanced mine countermeasures (MCM) and neutralization ULT.  Each training area would
accommodate one to four individual minefields with semi-permanent training mines, and would be sized,
located, and equipped to support several systems with similar criteria for water depth and distance from
Naval Station (NS) Norfolk. The total capability would support training with all mine systems
homebased in the Hampton Roads area.

The nature of naval warfare has been evolving in the post-Cold War era. It is likely that Navy ships will
conduct increasing portions of their operations in areas close to shore where mines are most effective. In
response, the Navy is developing an MCM and neutralization capability to embed in its strike groups (see
description of organic mine countermeasures systems in Section 2.2.4.3 above), and desires to improve
the quality of MIW training.

As the Navy consolidates its fleet of MIW-capable MH-53E and MH-60S helicopters at NS Norfolk, the
VACAPES Range Complex will become the backyard range for most MIW ULT. Helicopter ULT
typically entails a high volume of single-aircraft sorties, typically lasting about four hours, that begin and
end at homebase, and should not involve extensive preparation of the training areas.

As discussed in Section 2.2.4.3, most mine operations currently conducted in the VACAPES Range
Complex are done without training mines, which greatly reduces the effectiveness of training and reduces
readiness. As the number of MIW-capable helicopters homebased in the Hampton Roads area grows
from 12 to 75 airframes, the current situation will become untenable. To address this, Alternative 2 will
expand the area of current preferred mine training areas to handle the increased throughput, and include
training mines semi-permanently placed to provide aircrews with a more realistic training environments
and feedback about their performance. Appendix D describes the MH-60S and MH-53E MIW systems
and operations in detail. Table 2.2-4 presents the total number of operations that the Navy would conduct
on the proposed training areas.

The type of non-explosive mines in a particular MIW training area will depend on the characteristics of
the systems for which they are targets. The two broad categories of training mines include:
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« Non-explosive _mine shapes, which support mine hunting systems (sonar and/or laser sensors) and
mine neutralization systems. These were described in detail in Section 2.2.4.3.

o Versatile Exercise Mine Systems (VEMS) support mine-
sweeping systems (magnetic and/or acoustic signal generators).
They are electronic devices shaped like bottom mines that detect
and record acoustic and magnetic fields that pass over them.

Each VEMS unit consists of a ballast section and a buoy section
with all of the sensors. They do not contain any explosive material.
A surface vessel will seed a minefield with about 20 VEMS units
that could remain in place for up to 90 days (but more typically for
no more than 14 days) to support multiple events.

A command from an acoustic link or at a programmed time activates
the self-recovery system, causing the ballast section to release the
buoy section. It rises to the surface, but remains tethered by a
recovery line to the ballast section, which acts as an anchor. A
surface vessel can then recover both sections. After extracting the VEM Unit Examples
data to provide feedback to the aircrew, maintenance personnel can

reassemble and redeploy the VEMS unit.

The six MIW training areas overlay existing MH-53E preferred training areas. Each is located to satisfy
depth, distance from homebase, and other requirements specific to the supported mine systems and
helicopter or ship. Each training area will have one to four simulated threat minefields of about 4 nm?,
each with 10 to 25 non-explosive training mines. Detailed information on specific planning criteria for
each MIW training area is included in Appendix D. Prominent features of each training area are
described below.

Instrumented Training Area (South) will support MH-53 operations with the MK-105 and SPU-1W
mine sweeping systems (Figure 2.2-2). The overriding design criterion is distance from NS Norfolk
(within 15 nm). All other MCM systems are transported within the helicopter, allowing normal cruise
airspeeds (about 100 knots) to and from the training area. In contrast, the MK-105 is a bulky sled that
must be streamed for operation at the departure point (in this case, the NS Norfolk seawall) and dragged
through the water to the training area. The SPU-1W is a 30-foot-long pipe, which is transported
externally underneath the helicopter by a long cable during the transit to and from the training area. For
both systems, the maximum transit speed is 27 knots. Because both systems operate on or just below the
surface, their training areas can be in shallow water. Both these factors (towing of a large sled at a slow
speed) dictate the need for a mine training area in the lower Chesapeake Bay, very close to NS Norfolk.
It will use VEMS for training mines.

Instrumented Training Area (North) will support H-53 operations with the MK-104 and MH-60S
operations with the Organic and Surface Influence Sweep (OASIS) mine-sweeping systems (Figure 2.2-
3). This area must have deeper water to ensure that the MK-104 and OASIS, both of which are
underwater towed bodies, will not hit bottom. Distance to homebase is not as critical, because the
helicopters can transit to and from the training area at normal cruise airspeed. However, the H-53s will
occasionally use the area to train with the MK-106, which is the MK-104 attached to the MK-105 sled.
Also, the Navy will need to send small surface craft to the training area fairly often to deploy and recover
VEMS units. Both of these factors, which result in slow transit times from NS Norfolk to the training
area, encourage locating the training site in the lower Chesapeake Bay instead of the open ocean. It will
use VEMS as training mines.
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Sonar _Training Areas will support H-53 operations with the AQS-24A; MH-60S operations with the
AQS-20A; and cruiser (CG), destroyer (DDG), and frigate (FFG) operations with their hull-mounted
mine hunting sonar systems. These areas must have deeper water to ensure that the AQS-20 and AQS-24,
both of which are underwater towed bodies, will not hit bottom. Distance to homebase is not as critical
because the helicopters can transit to and from the training area at normal cruise airspeed. Also, areas
outside the Chesapeake Bay are desirable to remain clear of the fishing nets, commercial traffic and other
obstructions frequently found there. To provide sufficient capacity for the high volume of ships and
helicopters needed to train with these systems, the Navy proposes to establish three separate sonar
training areas (Figure 2.2-4):

o Shallow Water Sonar Training Area (South). This area, which is closest to NS Norfolk, will host
most (about 75%) of H-60 AQS-20 operations to accommodate its shorter on-station time compared to
the H-53. The H-53 will infrequently train there with its AQS-24, filling in the few remaining time
periods. All training mines will be non-explosive bottom mine shapes.

o Shallow Water Sonar Training Area (North). This area will handle the overflow MH-60S
operations from the south training area, about 25 percent of the total AQS-20 operations, and about
half of the H-53 AQS-24 operations. Also, most AQS-20 operations with the Remote Mine-hunting
System (RMS) Unmanned Underwater Vehicle (UUV) will occur here. All training mines will be
non-explosive bottom mine shapes.

o Deep Water Sonar Training Area. About half the H-53 AQS-24 operations and all surface ship
operations will take place in this area. The training mines will be an even split of bottom and moored
non-explosive mine shapes.

Mine Neutralization Training Areas require three individual minefields with slightly different
capabilities, all of which could be co-located in the same training area (W-50, Figure 2.2-1).

o MK-103 Training Minefield will support H-53 operations with the MK-103, a mechanical mine
sweeping system that consists of a Y-shaped, split cable dragged behind the helicopter that rides just
below the surface. The cables have a series of cutters with small charges (.002 Ibs. NEW) that shear
the anchoring cables of moored mines, releasing them to float to the surface. The cutters do not use
live charges for most training flights. However, the Navy proposes to use live cartridges for about 25
percent of MK-103 training flights against non-explosive, moored mine shapes. In these live
operations, after the cutter has sheered the mooring line connecting the non-explosive mine shape to
its concrete anchor, the mine shape will float to the surface where a boat can recover it. These
operations would occur in W-50A and C (Figure 2.2-1).

o Airborne Mine Neutralization System (AMNS) Training Minefield will support H-60 and H-53
operations with live and non-explosive AMNS. While most of these operations will use training
neutralizers with no explosive materials, the Navy proposes to conduct about 30 operations per year
with live warheads against expendable non-explosive bottom and moored mine shapes. See Section
2.2.4.3 for more detail. The AMNS operations would occur in W-50C (See Figure 2.2-1).

« Rapid Airborne Mine Clearance System (RAMICS) and Airborne Laser Mine Detection System
(ALMDS) Training Minefield will support H-60 operations with the RAMICS mine-neutralization
system and ALMDS mine-hunting system. See Section 2.2.4.3 for more detail.  The
RAMICS/ALMDS operations would occur in W-50C (See Figure 2.2-1).

The addition of MK-103 training with live cartridges in Alternative 2 will require a larger mine
neutralization training area than in Alternative 1. All operations with live cartridges should be conducted
in W-50A and C, where the Navy has already studied the environmental effects and received permits to
conduct underwater detonations, and the U.S. Army Corps of Engineers has already designated a Surface
Danger Zone (33 CFR §334.390). An advantage of the W-50 site is that it is close to Fleet Training
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Center Dam Neck, which will need to frequently launch surface support craft to recover floating mines
severed during MK-103 operations.

2.2.6  Summary of Operational Parameters for all Alternatives

The Navy’s proposed operational data for the No Action Alternative, Alternative 1, and Alternative 2
(Preferred Alternative) are presented in Table 2.2-4. The No Action Alternative data are based on
numbers of events and sorties currently performed on a yearly basis, with the incorporation of data to
allow for the surging of operations in time of need. Current training descriptions are in Appendix D and
Appendix E contains weapon systems descriptions.

Tables 2.2-5, 2.2-6, and 2.2-7 summarize data from Table 2.2-4 for purposes of the environmental
analysis presented in Chapter 3.

o Table 2.2-5 summarizes the Navy operations considered to be operational stressors to the marine
environment and compares the levels of these operations per year for each of the proposed
alternatives.

o Table 2.2-6 summarizes the various ordnance types for each training area within the study area. The
table compares numbers of rounds per year for the three alternatives.

o Table 2.2-7 lists the in-water explosive ordnance proposed for each alternative by training area per
year.

2.2.7 Alternatives Considered but Eliminated from Further Analysis
The following alternatives were considered, but do not meet the purpose and need.
2.2.7.1 No Training Alternative

If the Navy did not conduct training exercises along the East Coast, they would not be able to meet its
obligations, as identified in Title 10 United States Code, Section 5062, which requires the Navy to be
“organized, trained, and equipped primarily for the prompt and sustained combat incident to operations at
sea.” Without proper training, U.S. combat forces would not be capable of deploying at a level of
readiness necessary to respond to “real world” contingency situations as have recently occurred in the
eastern Mediterranean and the Arabian Sea, or potential future threat situations in the China Sea and Sea
of Japan. Additionally, RDT&E supports the Title 10 mandate because it provides the Navy the
capability of developing weapon systems and ensuring their safe and effective implementation for the
Atlantic Fleet. For these reasons, an alternative that would decrease military training from current levels
or eliminate training altogether would not meet the purpose and need of the Proposed Action. The CEQ
requires an EIS to include an alternative of No-action. The CEQ defines "No-action" as no change from
current activities. This alternative has been eliminated from further consideration in the EIS/OEIS.

2.2.7.2 Alternative Range Complex Locations

No single range complex on the east coast can accommodate the entire spectrum of Navy and Marine
Corps training and testing. To maintain a high level of combat readiness for naval forces at best value to
the U.S. taxpayer, the Navy and Marine Corps homeported their forces in multiple concentration areas
rather than a single area, in part to ensure the surrounding training and testing areas could support their
specific needs. The result is a system of range complexes, each optimized to support the limited set of
warfare areas that predominate in that locale. Taken as a whole, this system of ranges provides a robust
training and testing capability for all naval warfare missions, but no one range complex can cover them
alone.
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TABLE 2.2-5
SUMMARY OF PROPOSED CHANGES IN ANNUAL OPERATIONS
FOR ALTERNATIVES IN THE VACAPES STUDY AREA

No Action Alternative 1 Alternative 2
Potential Stressor Number Number per Change from Number per | Change from
per Year Year No Action Year No Action
Vessel Movements
Approximate steaming days/yr ¥ | 1400 | 1420 | 1.4% 1420 | 1.4%
Aircraft Overflights
Fixed-wing aircraft sorties/yr K 5,966 6,558 10% 6,234 4.5%
Helicopters sorties/yr © 1,968 3,463 76% 3,523 79%
Mine Warfare Devices Towed Through Water by Helicopters
Sorties/yr [ 1358 ] 2,172 | 60% 2222 ] 64%
Fixed Mine Shapes (Non-explosive)
Mine shapes deployed/yr | 0 | 20 | N/A 270 | N/A
Munitions Use/Non-Explosive Practice Munitions (NEPM)
Bombs/yr 295 325 10% 537 82%
Missiles (air-to-surface)/yr 21 23 10% 23 10%
Missiles (air-to-air)/yr 30 33 10% 33 10%
Missiles (surface-to-air)/yr 30 33 10% 33 10%
Naval gun shells/yr (5-inch & 76 mm) 3,564 3,844 8% 3,844 8%
Cannon shells/yr (20 mm — 30 mm) 201,700 223,400 11% 223,400 11%
40 mm grenades/yr 540 600 11% 600 11%
Small caliber/yr (.50-cal, 7.62 mm) 808,160 1,063,600 32% 1,063,600 32%
Rockets (2.75-inch)/yr 0 3,700 N/A 3,700 N/A
RAMICS 30-mm rounds £ 0 2500 N/A 2750 N/A
Underwater Explosions/High-Explosive (HE) Use
Bombs
MK-20/yr 12 12 0% 0 -100%
MK-82/yr 312 312 0% 0 -100%
MK-83/yr 132 132 0% 20 -85%
MK-84/yr 9 9 0% 0 -100%
Missiles (Maverick) (air-to-surface)/yr 20 20 0% 20 0%
Hellfire (air-to-surface) missiles/yr 30 60 100% 60 100%
Naval gun shells (5-inch) 858 858 0% 858 0%
Underwater Detonation
0.002-Ib NEW charges/yr ¥ (MK-103) 0 0 0% 50 N/A
3.24-1b NEW charges/yr “ (AMNS) 0 30 N/A 30 N/A
20-Ib NEW charges/yr (EOD) 12 24 100% 24 100%
Above Surface Explosions/High-Explosive (HE) Use
HARM air-to-surface missiles/yr 26 26 0% 26 0%
SM-2 surface-to-air missile/yr 0 20 N/A 20 N/A
Sea Sparrow/yr 0 2 N/A 2 N/A
Rolling Airframe Missile/yr 0 2 N/A 2 N/A
Missiles (AIM-7, -9, -120) (air-to-air)/yr 143 160 12% 160 12%
Expended Materials
Ordnance related materials ' = = -l = -l
Targets/yr 360 397 10% 397 10%
Chaff RR-144A canisters/yr 18,000 20,150 12% 20,150 12%
Chaff, MK-214 or 216/yr 198 222 12% 222 12%
Flares/yr 465 825 77% 825 77%
M-58 marine markers (smoke floats)/yr 300 495 65% 495 65%

a/ Vessel movement was computed as the number of steaming days per year by summing the number of steaming hours
proposed in the range complex, dividing by 24 hours per day, and rounding to the nearest 10 days.
b/ Commercial air services (CAS) not counted in total; chaff and flare exercise sorties assumed all performed during other

mission training and not counted in total.

¢/ Chaff and flare exercise sorties not counted in total; assumed all performed during other mission training.
d/ Explosive cartridges from MK-103 would only be used in Alternative 2.
e/ Explosive rounds from AMNS would only be used in Alternative 2.

f/  Values are the same as those presented for weapons firing and ordnance use.

g/ Assumes 25 rounds per sortie or mission
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TABLE 2.2-6

SUMMARY OF ORDNANCE USE BY TRAINING AREA

IN THE VACAPES EIS/OEIS STUDY AREA

Training Area and Ordnance Type Number of Rounds Per Year
No Action Alternative 1 Alternative 2
R-6606
Small caliber (.50-cal and 7.62 mm) 20,000 22,000 22,000
40 mm grenades (NEPM) 54 60 60
Subtotal = 20,054 22,060 22,060
W-50C
Small caliber (.50-cal and 7.62 mm) 274,140 343,500 343,500
MK-103 cartridges (High-explosive [HE], 0.002 0 0 50
Ibs NEW)
AMNS (HE rounds, 3.24 Ibs NEW) 0 30 30
RAMICS (30 mm) 0 2500 2750
40 mm grenades 486 540 540
Subtotal = 274,626 346,570 346,980
W-72
Small caliber (.50-cal and 7.62 mm) 47,520 52,320 52,320
Cannon shells (20 and 25 mm; NEPM) 36,440 40,280 40,280
Naval gun shells (NEPM, 5-inch and 76 mm) 576 632 632
Missiles, Hellfire (HE, 8.0 Ibs NEW) * 8 15 15
Missiles, SM-2 (HE, 76 1bs NEW) 0 10 10
Missiles, RAM (HE, 7.34 Ibs NEW) 0 2 2
Rockets (2.75-inch; NEPM) 0 925 925
Small caliber (.50-cal and 7.62 mm) 12,000 13,500 13,500
Subtotal = 96,544 107,684 107,684
W-72A (Air-3B)
Bombs (HE rounds) 121 121 0
W-72A (Air-1A)
Cannon shells (20 mm; NEPM) 13,500 15,000 15,000
Small caliber (.50-cal and 7.62 mm) 241,920 396,000 396,000
Subtotal= 255,420 411,000 411,000
W-72 (1C1 and 1C2)
Naval %un shells (5-inch and 76 mm; HE, 8 Ibs 285 285 285
NEW) ”
Naval gun shells (5-inch and 76 mm; NEPM) ° 226 226 226
Subtotal = 511 511 511
W-72A/B
Bombs (MK-20, -76, -82, -83, BDU-45; NEPM) 225 248 460
W-386
Missiles, SM-2, Sea Sparrow (HE, 76 1bs NEW) 0 10 10
Missiles, Sea Sparrow (HE, 35 Ibs NEW) 0 2 2
Naval gun shells (5-inch and 76 mm; NEPM) 2,306 2,530 2,530
Cannon shells (20 mm and 25 mm; NEPM) 145,760 161,120 161,120
Small caliber (.50-cal and 7.62 mm) 190,080 209,280 209,280
Subtotal = 338,146 372,942 372,942
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TABLE 2.2-6 (Continued)
SUMMARY OF ORDNANCE USE BY TRAINING AREA
IN THE VACAPES EIS/OEIS STUDY AREA

Training Area and Ordnance Type Number of Rounds Per Year
No Action Alternative 1 Alternative 2
W-386 (Air-E, F, I, J)
Missiles (HARM; HE rounds) 26 26 26
W-386 (Air-D, G, H, K)
Missiles (AIM-7, -9, -120, -132; NEPM) 30 33 33
W-386 (Air-K)
Bombs (MK-82, -83, -84, -20; HE) 344 344 20
Bombs (MK-76-, -82, -84, GBU-12, BDU-33; 70 77 77
NEPM rounds)
Missiles (Hellfire; HE) 22 45 45
Missiles (Maverick; HE) 20 20 20
Missiles (NEPM) 21 23 23
Rockets (2.75-inch; NEPM) 0 2,775 2,775
Cannon shells (20, 25, 30, and 40 mm; NEPM) 6,000 7,000 7,000
Subtotal = 6,477 10,284 9,960
W-386 (5C and 5D)
Naval gun shells (5-inch and 76 mm; HE) 285 285 285
Naval gun shells (5-inch and 76 mm; NEPM) 226 226 226
Subtotal = 511 511 511
W-386 (7C/7D and 8C/8D)
Naval gun shells (5-inch and 76 mm; HE) 285 285 285
Naval gun shells (5-inch and 76 mm; NEPM) 226 226 226
Subtotal = 511 511 511
Study Area Total = 993,202 1,272,601 1,272,167

a/  Approximately 25% of Hellfire missiles used.

b/ Assumed 7.3 events/yr and 39 HE rounds per event. Same assumptions for 5-inch rounds in W-386 (5C/5D and 7C/7D and
8C/8D).

¢/ Assumed 7.3 events/yr and 31 NEPM rounds per event. Same assumptions for 5-inch rounds in W-386 (5C/5D and 7C/7D
and 8C/8D).
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TABLE 2.2-7
SUMMARY OF EXPLOSIONS IN THE WATER AND THEIR NET EXPLOSIVE WEIGHTS BY
TRAINING AREA IN THE VACAPES EIS/OEIS STUDY AREA

. Number of Rounds Per Year
Training Area and Ordnance Type = - -
No Action Alternative 1 Alternative 2
W-386 (Air-K)
MK-20 (109.7-1bs NEW) 12 12
MK-82 (192.2-1bs NEW) 232 232
MK-83 (415.8-1bs NEW) 92 92 20
MK-84 (944.7-1bs NEW) 8 8 0
Maverick missile (100 Ib NEW) 20 20 20
Hellfire missile (8-1bs. NEW) 22 45 45
Subtotal = 386 409 95
W-72A
Hellfire missile (8-1bs. NEW) 8 15 15
W-72 (Air-3B)
MK-82 (192.2-1bs NEW) 80 80 0
MK-83 (415.8-1bs NEW) 40 40 0
MK-84 (944.8-1bs NEW) 1 1 0
Subtotal = 121 121 0
W-72 (1C1/2) and W-386 (5C/D, 7C/D, 8C/D)
Naval Gun shell, 5-inch (IMPASS) (8-1bs 858 858 858
NEW) ¥
W-50C
MK-103 (0.002-1bs NEW) 0 50
AMNS Charge (3.24-1bs NEW) 30 30
UNDET 20-1bs NEW Charge 12 24 24
Subtotal = 12 54 104
Total Explosions in Study Area = 1,385 1,457 1,062

a/  Assumes 22 IMPASS events per year with 39 HE rounds per event.

As discussed in Section 1.2.1.2, naval forces need to train for a wide variety of operations conducted on
and below the ocean surface, on land and in the air. Beyond these broad categories, the Navy needs
access to training areas with some very specific attributes. For example, the wide ranges of Navy and
Marine Corps mission areas call for an equally wide variety of very different land ranges.

e Amphibious training requires a military beach that opens directly to maneuver areas and live fire
ranges.

o Aircraft strike training requires an array of air-to-ground bombing ranges, each overlain with SUA that
separates military aircraft and ordnance from civil aircraft.

o Small boat riverine operations need a stretch of inland water adjacent to land targets suitable for live
fire.

2-31 March 2009



VACAPES Range Complex FEIS/OEIS Chapter 2 Description of Proposed Action and Alternatives

Again, no single range complex on the east coast has all of the geographic attributes required to support
the entire spectrum of Navy and Marine Corps training and testing. A second consideration is that there
are two broad levels of training that differ in complexity and requirements: unit-level training and major
exercises. Generally, these two levels of training differ in their requirements for the size of the training
area, distance from home base, and sophistication of range support.

Unit-Level Training (ULT). As discussed in Section 1.2.1.3, high-volume, short-duration training
exercises by individual ships and aircraft characterize ULT. The size of the training area is relatively
smaller and range support requirements for ULT are not as great as with large-scale, major exercises.

In Fleet concentration areas, backyard ranges best meet these needs. Backyard ranges are training or
testing areas close enough to base that an aircraft can launch from its home airfield, conduct its mission,
and return to base during a single sortie. For a surface ship or submarine, the backyard range is the ocean
operating area just outside its homeport where it can conduct an array of ULT events on a one- or two-day
underway period. To displace training and testing areas for ULT events beyond the geographic reach of a
backyard range would require thousands of sailors and marines to deploy for even the simplest training,
incurring an inordinate expense, both in cost and time away from home, and would quickly degrade the
combat readiness of the entire Fleet.

The Navy and Marine Corps have concentration areas near the Northeast (undersea RDT&E), VACAPES
(most Atlantic Fleet surface ships, strike/fighter and mine warfare aircraft, missile and aircraft RDT&E),
Cherry Point (Marine Forces Atlantic), and Jacksonville (air and surface anti-submarine warfare) Range
Complexes. Consolidating training and testing support for all of these disparate mission areas, currently
spread across the entire Atlantic seaboard, is highly impractical from a geographic standpoint.

Major Exercises. USFF conducts six to eight large-scale major exercises (JTFEX/COMPTUEX) every
year, and each involves thousands of participants, multiple ships and aircraft, and elaborate range support
requirements over a period of one to four weeks. Ideally, the venue for a major exercise would not
require more than a couple of day’s transit time for most participants, unlike ULT which requires training
venues much closer to the home ports/home bases. Of greater importance is access to large, relatively
unencumbered ocean operating areas, multiple strike targets, and specialized range attributes to support
the battle scenario, such as a large military beach, opposition forces, and/or electronic combat simulators.
No single east coast range complex offers the whole package of range attributes to adequately support all
major exercises from start to finish.

The VACAPES Range Complex possesses a number of features that make it an indispensable component
of the Navy’s east coast system of ranges.

o Because of its outstanding natural harbor, Norfolk has been a Fleet concentration area since before the
Civil War, and today has the largest assemblage of U.S. Navy ships, aircraft, and personnel. The
VACAPES Range Complex is, by default, the backyard range for all warfare missions conducted by
these forces. The local infrastructure built up over the years, such as piers, airfields, fuel depots,
maintenance facilities, and support personnel, makes supporting a high volume of training operations
relatively easy, an advantage that disappears if most training is done remotely. Conversely, the cost of
moving either the homeport or the ULT venues for all of these forces is cost prohibitive.

o Favorable national airspace allocations have encouraged the Atlantic Fleet to concentrate most of its
F/A-18 strike fighter aircraft at Naval Air Station (NAS) Oceana. A jet launching from NAS Oceana
can easily access offshore training areas without traversing or interrupting the extremely busy east
coast commercial jetways.

o FEasy access to offshore SUA and proximity to the Naval Air Test Center at NAS Patuxent River,
Maryland, has encouraged the Navy RDT&E community to concentrate its east coast supersonic
aircraft and missile testing in the northern portion of the VACAPES Range Complex.

2-32 March 2009



VACAPES Range Complex FEIS/OEIS Chapter 2 Description of Proposed Action and Alternatives

e NS Norfolk offers an airfield with direct access to coastal waters suitable for low-level training flights,
resulting in the Navy’s decision to concentrate the Atlantic Fleet organic mine countermeasures fleet
of helicopters there, close to the ships they will support.

As a consequence to these historical and natural features that have made the Hampton Roads, Virginia
area a Fleet concentration area, the Navy invested much money and effort in building the range
infrastructure that supports these homeported units. For example:

e Navy Dare County Bombing Range supports ULT air-to-ground bombing and gunnery events for F/A-
18s and helicopters. This investment includes not just the bombing range, but also the airspace
structure overlying the range connecting it to other military airspace.

e The Tactical Aircrew Combat Training System (TACTS) range for air combat maneuvering training
F/A-18s includes the range management structure at Fleet Area Control and Surveillance Facility
(FACSFAC) VACAPES and complementary airspace agreements with the Federal Aviation
Administration (FAA).

o The Shipboard Electronic Systems Evaluation Facility (SESEF) is available for calibrating all combat
systems of all classes of surface ships and submarines. The SESEF range is in the VACAPES
OPAREA, just offshore from Fleet Training Center (FTC) Dam Neck, VA.

e Missile/drone launch facilities and associated telemetry at Goddard Flight Facility, Wallops Island
VA, support Navy RDT&E and similar facilities at FTC Dam Neck. These enhance Navy air-to-air
and surface-to-air missile training and testing.

Over the years, a support base of commercial, industrial, and government facilities and an enabling
regulatory framework have developed alongside the physical investments. Also, the Navy negotiated
important agreements and established standard operating procedures (SOP) and safety processes.
Examples include memorandums of agreement between the Navy and FAA regarding safe control and
routing of aircraft, and lease agreements between the Navy and states or non-governmental organizations
regarding the use of land for military training purposes. In today’s fiscal and regulatory environment,
replicating these capabilities in a different location is not realistic.

In summary, the VACAPES Range Complex is a vital component of the Atlantic Fleet system of range
complexes. It is necessary and critical to ensure that naval forces are prepared and certified ready for
overseas deployment and combat operations. Other locations do not provide reasonable alternatives for
the required training purposes and activities described above and, as a result, alternative training locations
were eliminated from further consideration.

2.2.7.3 Conduct Simulated Training Only

Under this alternative, only simulated training would be conducted, using computer models and
classroom training. While computer simulation and classroom training are currently used by the Navy
and are effective training tools, they cannot exclusively replace live training because they do not replicate
the atmosphere or experience that live training provides. The value of live training provided by actually
flying an aircraft, operating a combat system such as a shipboard gun or missile launch, or handling
explosive ammunition simply cannot be substituted through simulation, particularly as it relates to the
physical reaction invoked by the danger, noise, and visual effects associated with these systems.

Additionally, simulation cannot replicate the environment that is provided during coordinated training and
major exercises, where multiple ships, submarines, and aircraft, and hundreds or thousands of men and
women are participating in training activities in a coordinated fashion to accomplish a common military
objective. Strike groups must be able to practice and hone their skills in communication, maneuvering,
operating systems, repairing equipment, and firing weapons in an environment that is as realistic, and
replicates the high energy and stress of what they would encounter in an actual combat situation. Because
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of the need to “train as we fight,” this alternative would fail to meet the purpose and need of the proposed
action in that it would not sufficiently prepare naval forces for combat. Therefore, this alternative is not
evaluated in this EIS/OEIS.

2.2.7.4 Practice Ammunition Use

An alternative that would rely entirely on non-explosive , practice ammunition (referred to as non-
explosive practice munitions or NEPM throughout this EIS/OEIS) use within the VACAPES Range
Complex would not achieve the necessary levels of proficiency in firing weapons in a high-stress, realistic
environment. Non-explosive , practice ammunition already is used throughout the VACAPES Range
Complex, and it provides the opportunity to implement a successful, integrated training program while
reducing the risk and expense typically associated with live ammunition. As such, practice ammunition is
already utilized extensively to enhance combat performance in the Navy’s training program. However,
while it is an essential component of training, practice ammunition cannot be used exclusively to train
safely in an inherently unsafe combat environment. Consequently, this alternative fails to meet the
purpose and need of the proposed action. Therefore, this alternative was not carried forward for analysis.

2.2.8 Comparison of Alternatives and Effects

The comparison of alternatives presented in Table 2.2-8 is based on the information and analyses
presented in Chapter 3 (Affected Environment and Environmental Consequences). The environmental
stressors associated with each warfare area and operation were evaluated for each resource or issue in
assessing potential environmental impacts under each alternative. There were no recordable differences
in potential impacts between the alternatives for Hazardous Materials and Hazardous Waste; Water
Resources; Air Quality; Airborne Noise; Land Use; Cultural Resources; Transportation; Demographics;
Regional Economy; Recreation; Environmental Justice; or Public Health and Safety. The potential
impacts would generally be temporary, short-term, long-term, minor, and/or localized changes to these
resources or issues. As defined under NEPA, no significant impacts in U.S. Territory and no significant
harm in Non-Territorial Waters to resources or issues were identified considering implementation of
mitigation measures described in Chapter 5. In addition, resources were evaluated in accordance with
Marine Mammal Protection Act (MMPA). Endangered Species Act (ESA), Migratory Bird Treaty Act
(MBTA), Bald and Golden Eagle Protection Act (Eagle Act), and Magnuson-Stevens Fishery
Conservation and Management Act (MSFCMA). The potential impacts presented below provide the basis
for providing choices to the decision maker.
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TABLE 2.2-8
COMPARISON OF ALTERNATIVES

Alternatives

Resource or Issue No Action Alternative Alternative 1 Preferred Alternative
Bathymetry and Short tem, minor impacts | Short tem, minor impacts from | An increase in short tem,
Sediments from deployment and deployment and recovery of minor impacts from

recovery of MIW mine MIW mine shapes (Section
shapes (Section 3.1.3.1) 3.1.3.2)

deployment and recovery of
MIW mine shapes compared
to No Action Alternative and
Alternative 1 (Section
3.1.3.3)

Marine Long-term minor impacts | Slight increase in potential

Communities to benthic habitats from impacts to benthic habitats
accumulation of NEPM from accumulation of NEPM
(Section 3.6.3.1) and short tem minor impacts

from deployment and recovery
of MIW mine shapes
considering mitigation
measures in place (Section

An increase in potential
impacts to benthic habitat
from accumulation of NEPM
and an increase in short tem
minor impacts from
deployment and recovery of
MIW mine shapes (Section
3.6.3.3)

3.6.3.2)

Marine Mammals Under MMPA, 7 Under MMPA, 7 mortality Under MMPA, 1 mortality
mortality potential potential exposures, 63,686 potential exposure, 2,472
exposures, 63,664 non- non-injurious potential non-injurious potential
injurious potential exposures, and 729 injurious exposures, and 25 injurious
exposures, and 728 potential exposures. Under potential exposures. Under
injurious exposures. ESA, proposed activities may | ESA, proposed activities may
Under ESA, proposed affect listed species. (Section affect listed species. (Section

activities may affect listed | 3.7.3.4)
species (Section 3.7.3.3).

3.7.3.5)

Sea Turtles Two mortality potential Two mortality potential
exposures, 11,340 non- exposures, 11,348 non-
injurious exposures, and injurious exposures, and 98
97 injurious exposures. injurious exposures. Under
Under ESA, proposed ESA, proposed activities may

activities may affect listed | affect listed species (Section
species (Section 3.8.3.2). | 3.8.3.3).

No mortality potential
exposures, 1,513 non-
injurious exposures, and 15
injurious exposures. Under
ESA, proposed activities may
affect listed species (Section
3.8.3.4).

Fish and Essential Under MSFCMA, no Under MSFCMA, no

Fish Habitat (EFH) significant population- significant population-level
level impacts to managed | impacts to managed species
species would occur; would occur; impacts would
impacts would be be temporary, minimal, and
temporary, minimal, and | would not reduce the quality
would not reduce the and/or quantity of EFH. Under

quality and/or quantity of | ESA, there would be no effect
EFH. Under ESA, there on listed species. (Section

Under MSFCMA, no
significant population-level
impacts to managed species
would occur; impacts would
be temporary, minimal, and
would not reduce the quality
and/or quantity of EFH.
Under ESA, deployment and
recovery of non-explosive

would be no effect on 3.93.2) mine shapes may affect one
listed species. (Section listed species. (Section
3.93.1) 3.9.3.3)
Seabirds and Under ESA and MBTA, Under ESA and MBTA, no Under ESA and MBTA, no
Migratory Birds no effect would occur to effect would occur to listed effect would occur to listed
listed species and no long- | species and no long-term species and no long-term
term population-level population-level effect would | population-level effect would
effect would occur to occur to migratory bird occur to migratory bird
migratory bird populations. (Section 3.10.3.2) | populations. (Section
populations. (Section 3.10.3.3)
3.10.3.1)
Atlantic Fleet Active | Potential impacts to Potential impacts to resources | Potential impacts to resources
Sonar Training resources or issues from or issues from AFAST and the | or issues from AFAST and
(AFAST) AFAST and the Proposed | Proposed Action combined are | the Proposed Action

Action combined are less | less than significant. (Section
than significant. (Section | 3.19)

combined are less than
significant. (Section 3.19)
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VACAPES Range Complex FEIS/OEIS Chapter 3 Affected Environment and
Environmental Consequences
3.1 — Bathymetry and Sediments

CHAPTER 3 : AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES

This chapter describes existing environmental conditions for resources potentially affected by the
Alternatives described in Chapter 2. This chapter also identifies and assesses the environmental
consequences of the Alternatives. The affected environment and environmental consequences are
described and analyzed according to categories of resources. The categories of resources addressed in
this Environmental Impact Statement/Overseas Environmental Impact Statement (EIS/OEIS) are listed in
Table 3-1:

TABLE 3-1
RESOURCE VERSUS RESOURCE CHAPTER LOCATION
Resource Section Resource Section
. Hazardous Materials and

Bathymetry and Sediments 3.1 Hazardous Waste 32
Water Resources 33 Air Quality 34
Airborne Noise Environment 3.5 Marine Communities 3.6
Marine Mammals 3.7 Sea Turtles 3.8
E;:i?;d Essential Fish 3.9 Sea Birds and Migratory Birds 3.10
Land Use 3.11 Cultural Resources 3.12
Transportation 3.13 Demographics 3.14
Regional Economy 3.15 Recreation 3.16
Environmental Justice 3.17 Public Health & Safety 3.18
Atlantic Fleet Active Sonar 319

Training )

3.1 BATHYMETRY AND SEDIMENTS
3.1.1 Introduction and Methods

Water depth, bottom topography, and bottom composition are features that define the physical
environment within the VACAPES Study Area, which is shown in Figure 1.5-1. Sediments refer to the
soil, sand, organic matter, and minerals, including rock, that underlie or accumulate at the bottom of a
body of water.

The VACAPES Range Complex offshore operating area (OPAREA) is in the southern portion of the
Mid-Atlantic Bight, the region between Cape Cod and Cape Hatteras. It includes the near-shore area
from just off the mouth of Delaware Bay south to Cape Hatteras. The western (shoreward) boundary is
roughly the 3 nautical miles (nm) state territorial limit and the seaward (eastern) boundary extends
155 nm into waters more than 13,120 feet deep.

The northern limits of the VACAPES Study Area extend to Cape Henlopen, Delaware. To the south, the
VACAPES Study Area extends almost to Cape Hatteras, North Carolina before angling seaward and
terminating at the approximate latitude of Cape Fear. This analysis also includes proposed mine warfare
training areas in the lower Chesapeake Bay, and the 3 miles from the shoreline seaward to the OPAREA.

3.1.1.1 Assessment Methods and Data Used

The proposed activities under each alternative were evaluated to determine their effects on bathymetry
and bottom sediments. The primary mechanisms that would cause impacts would be underwater
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3.1 — Bathymetry and Sediments

explosions and the accumulation of training debris on the ocean bottom. Factors that were included in the
evaluation of impacts included the geographic dispersion of training activities, density of debris, and
persistence or decomposition of debris on the ocean bottom.

The VACAPES Marine Resource Assessment (MRA) (DoN, 2007) was a key data source that was used
for assessing the existing conditions for bathymetry and sediments. The MRA compiled and synthesized
available scientific literature, including information in journals, periodicals, theses, dissertations, project
reports, and other technical reports published by government agencies, private businesses, and consulting
firms. These included National Marine Fisheries Service (NMFS) reports, including stock assessment
reports, recovery plans, and survey reports. The MRA summarized the physical environment, including
marine geology, circulation and currents, and hydrography for the study area. Unless otherwise indicated,
the existing conditions information provided in this chapter was taken from the VACAPES MRA.

Internet keyword searches were performed to determine if information was available that was not
captured in the MRA. The searches on bathymetry and sediments produced a number of websites that
were evaluated for information quality and relevance, and that were used as appropriate.

3.1.1.2 Warfare Areas and Associated Environmental Stressors

Aspects of the proposed actions that likely would act as stressors to bathymetry and sediments were
identified by analyzing the warfare areas, operations, and specific activities that would be associated with
each alternative. As shown in Table 3.1-1, four stressors would have at least one operation that would
affect bathymetry or sediments.

Table 2.2-5 in Chapter 2 indicates the types of military expended materials (MEM) that would result from
each alternative. The types of types of training materials and locations of use were detailed in Tables 2.2-
6 and 2.2-7.

3.1.2 Affected Environment

The bathymetry and sediments features in the VACAPES Study Area are shown in Figure 3.1-1 and
Figure 3.1-2.

3.1.2.1 Bathymetry

Within the VACAPES Study Area, the continental shelf has an average depth of 246 feet. The
continental shelf ranges in width from about 24 nm off Cape Hatteras to about 87 nm off Delaware Bay.
It has a seaward gradient of less than 1:1,000 (Hollister, 1973; Kennett, 1982).

The shelf break is the seaward limit of the continental shelf and the beginning of the continental slope. At
the continental shelf break, the ocean bottom drops abruptly along the continental slope in a gradient of
about 1:10. The continental slope, the most prominent physiographic feature along the mid-Atlantic
continental margin, extends to water depths of between about 2,000 meters and 4,000 meters.

Four submarine canyons, designated Norfolk, Washington, Accomac, and Baltimore, are found within the
VACAPES Study Area. These large canyons dissect the continental slope and continue as deep-sea
channels on the continental rise.

The Chesapeake Bay is relatively shallow, with an average depth of 21 feet. The bay is shaped like a
shallow tray, except for the large channel, believed to be remnants of the ancient Susquehanna River, that
runs the entire length of the bay. At the mouth of the bay, the channel terminates at a shallow sill that can
restrict deeper water flow into and out of the bay (Reshetiloff, 2004; Kemp, et al., 2005).
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TABLE 3.1-1
SUMMARY OF POTENTIAL STRESSORS TO BATHYMETRY AND SEDIMENTS
- 2| 58|3
= = C 8 c o = o 8_ =
. . Sss¢l a2 =286 |3¢c
Warfare Area and Operation Training Areas 2 E3| X2 e o |Wg
o 20| YWa 363 Pals
c2px| <= cE o | 8>S
S8 | 2% |28 |
a L S2|3
a 50 | =
(@]
Mine Warfare (MIW)
Mine countermeasures exercise (MCM) Lower Chesapeake Bay v
Mine countermeasures exercise (MCM) W-50 A/C, W-386, W-72 v 4 v v
Mine neutralization W-50C v v v v
Surface Warfare (SUW)
. . . W-386 (Air-K), W-72A v v v
Bombing exercise (air-to-surface) (at sea) (Air-3B), W-72A/B
Missile exercise (MISSILEX) (air-to- W-386 (Air-K), W-72A v v v
surface)
. . W-386 (Air-K), W-72A, v v v
Gunnery exercise (GUNEX) (air-to-surface) W-72A (Air-1A), W-50C
GUNEX (surface-to-surface) boat W-50C, R-6606 v v v
GUNEX (surface-to-surface) ship W-386, W-72 v v v
Laser targeting W-386 (Air-K) 4 v v
Visit, Board, Search and Seizure/Maritime
Interception Operations (VBSS/MIO)- ship VACAPES OPAREA
VBSS/MIO- Helicopter VACAPES OPAREA
Air Warfare (AW)
Air combat maneuver (ACM) W-72A (Air-2A/B, 3A/B)
GUNEX (air-to-air) W-72A v
. . W-386 (Air D, G, H, K), v
MISSILEX (air-to-air) W-T2A
GUNEX (surface-to-air) W-386, W-72 v v v
MISSILEX (surface-to-air) W-386 (Air D, G, H, K) v v v
Air intercept control (AIC) W-386, W-72 v
Detect to engage (DTE) W-386, W-72 v
Strike Warfare (STW)
HARM missile exercise W-386 (Air E, F, 1, J) v v
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TABLE 3.1-1 (Continued)
SUMMARY OF POTENTIAL STRESSORS TO BATHYMETRY AND SEDIMENTS

o 2| 58|3
€SS _| 228|582
o >| @ °Z LT o L
TES| &S5 | 852 | 2@
S 8
Warfare Area and Operation Training Areas 2 £ § u%- = § z 2 g
eggl t8 28z |2
= S | D82 |=
= 8 Zg Sa | =
a a2
(@)
Amphibious Warfare (AMW)
) . ‘ W-386 (7C/D, 8C/D), W-72
F iring exercise (FIREX) VYlth lntggrated (1C1/2) (Preferred Arcas), v v v
Maritime Portable Acoustic Scoring and W-386 (5C/D) (Secondar
Simulator System (IMPASS) Y
Areas )
Electronic Combat (EC)
Chaff exercise - aircraft W-386, \%_/:_5326 (Air-K), v v v
Chaff exercise - ship W-386, W-72 v v v
Flare exercise - aircraft W-386, W-386 (Air-K), v v
W-72
Electronic combat (EC) operations - aircraft W-386 (Air-K)
EC operations - ship VACAPES OPAREA
Test and Evaluation
Shipboard Electronic Systems Evaluation
Facility (SESEF) utilization VACAPES OPAREA

3.1.2.2 Sediments

The sediments in the VACAPES Study Area are typical of the offshore to shelf-edge area, consisting of
fine quartz sand with a patchy veneer of shells (DoN, 2002). Sediment texture varies from gravel patches
and a fine sand mixture inshore, to medium sand offshore extending to the shelf edge (Reshetiloff, 2004;

Kemp, et al., 2005).

For the Lower Chesapeake Bay, the sediments consist of a sand and clay/silt mixture upstream of the
mouth and sand near the mouth of the Chesapeake Bay (USGS, 2007).

Sediment stability is the degree to which the sediment bed would be mixed or eroded based on the
physical characteristics of the sediments. If the stability is changed, natural processes such as wave action,
or water flows could change the erosion or sediment deposition rates and then change the bathymetry of

the area.
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VACAPES Range Complex FEIS/OEIS Chapter 3 Affected Environment and
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3.1 — Bathymetry and Sediments

3.1.3 Environmental Consequences

The primary effect of the Navy’s training activities in the VACAPES Study Area would be explosions in
the water and the deposition of expended training materials on the ocean bottom and their accumulation
over time. The numbers and sizes of explosions that are summarized in Table 2.2-7 were used to evaluate
effects from explosions. Data from Tables 2.2-4, 2.2-5, 2.2-6, and 3.1-2 were used to determine the total
amount training materials deposited annually per square nautical mile of each training area and the entire
study area.

This section considers only the physical effects of these materials on bathymetry and sediments. The
effects associated with the chemical properties of expended training materials are discussed in Section
3.2.2. Effects of explosions and debris deposition on benthic organisms are addressed in Section 3.6,
Marine Communities.

3.1.3.1 No Action Alternative
Explosions in the Water

As shown in Figures 2.2-1 and 2.2-5 through 2.2-10 and listed in Table 2.2-7, the No Action Alternative
would result in 1,411 explosions in the water each year from training in the VACAPES study area.
Explosives would range from the 8-Ib net explosive weight (NEW) charges in Hellfire missiles to the
944.7-1b NEW charges in the nine MK-84 bombs that would be dropped annually in bombing exercises.

All of the high-explosive MK-20, MK-82, MK-83, and MK-84 bombs that would be dropped at sea
would be used in areas of deep waters and would explode before reaching a depth that could damage the
ocean floor or disturb deep sediments. Therefore, explosions in deep marine waters of the VACAPES
Study Area would not affect the bathymetry or sediments of the study area.

Each year, 12 explosions of charges up to 20 lbs NEW would be conducted on the ocean bottom in
shallow waters as part of mine neutralizations training exercises. Each charge would create a shallow
depression in bottom sediments, and would suspend a substantial volume of sediment in the water
column, causing a localized increase in turbidity. The turbidity increase would be short-lived, because
larger particles would rapidly drop to the bottom and smaller particles would be dispersed by currents.
Although the depressions would last longer, they would act as sediment traps, would soon be filled in,
and would not have a lasting effect on bathymetry or sediments.

Deposition of Expended Training Materials

Tables 2.2-4, 2.2-5, and 2.2-6 provide details on the numbers and sizes of the training materials expended
in each training area. The effects of expended materials from training activities on ocean bottom
sediments were assessed as the number of items deposited per unit area of bottom surface. About
1,816,383 training items would be expended annually under the No Action Alternative (see Table 3.1-2).
Based on the VACAPES Range Complex sea space area of 27,661 nm’, this would be about 65.7 items
per nm’>. The density would range from less than one item annually per nm” in several of the training
areas to 16,629 items annually per nm? in W-50C.

Of the 1,816,383 training items, approximately 1,773,019 or 98 percent would be cannon shells (20, 25,
30 or 40-mm) or small-arms munitions (.50-caliber or 7.62-mm bullets). These munitions (including the
case) are small, ranging from 2.75 to 5.5 inches long. Because of the small size and low density of
military expended materials, sediment stability on the ocean bottom would not be affected by small-arms
munitions.

Other military expended materials may be larger. However, two or more larger pieces would not likely
settle in the same vicinity, because training activities would seldom occur in the exact location, and ocean
currents would move the materials from where they entered the water to where they settled on the bottom.
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As a result, sediment stability on the ocean floor would not be affected by larger pieces of materials
expended during training.

Training materials would accumulate in ocean sediments over the entire period of military training, so a
one-year analysis does not capture the magnitude of the environmental effects. If the same amounts of
training materials were used annually for 20 years, the aggregate density of military expended materials
on the ocean floor would be about 1,313 items per nm’. In W-50C, about 332,585 items would
accumulate over 20 years, or an average of one item per 111 square feet (approximately equal to a square
that is 10 feet per side). Some of the materials deposited would be completely degraded after 20 years,
especially metals with a high corrosion potential. Twenty years was chosen to calculate aggregate
densities to give an approximation to the number of materials present, based on the added assumption that
operations and locations change over time. Eventually, deposited materials would be covered with
sediment and incorporated into the ocean floor. This process would occur more quickly for small items,
such as bullets, than for large items.

Another concern for training material deposition, is the deposition of materials in areas where sand
resources, such as sand shoals, usable for beach replenishments are located. Sand shoals are typically
found in shallower areas and those of the most value are close to shore. With the exception of Norfolk,
VA the Navy is unlikely to operate in very shallow water areas or to use ordnance in the nearshore public
areas. Water areas close to shore typically are crowded with commercial or private vessels that would
interfere with training, therefore those areas are avoided, especially if ordnance is used. The water areas
with the most concentrated Navy ordnance activity, are specifically designated training areas, such as the
hotbox (see Figures 2.2-3 through 2.2-10), and are not near any shoal areas. Therefore, although there
may be training materials in sand resource areas, the amounts present would not be so prevalent that they
would foul the sand resources.

Most of the military expended materials would be non-explosive and thus, harmless, but some of the
materials would consist of metals such as lead. In 2005, the Canadian Forces Maritime Experimental and
Test Ranges (CFMETR) near Nanoose, British Columbia were analyzed for chemical effects associated
with expendable components from activities involving sonobuoys, torpedoes, expendable mobile ASW
training targets (EMATT), and auxiliary dry cargo carriers (ESG, 2005). These expended materials
contain many of the same constituents as training materials used in the VACAPES OPAREA. In the
CFMETR study, the analysis focused on lead, copper, lithium, and torpedo fuel. The types of materials
expended in the CFMETR were similar to the military expended materials deposited in the VACAPES
OPAREA.

The study found that metal constituents were most likely to concentrate in fine-grained particulate matter,
especially when the particulate matter was smaller than 63 micrometers. The findings demonstrated that
CFMETR operations did not cause a measurable effect on sediment quality (ESG, 2005). Assuming the
VACAPES military expended materials react to the sediments in VACAPES in a similar manner as
CFMETR materials react to CFMETR sediments there would be no measurable effect on VACAPES
sediment quality. In addition, based on a density of expended components in the VACAPES Study Area
that would be lower than those in the CFMETR, military expended materials would have a lower impact
on sediment quality.

In accordance with the NEPA, Navy training activities in territorial waters under the No Action
Alternative would have no significant impact to bathymetry and sediment. In accordance with Executive
Order (EO) 12114, Navy training activities in non-territorial waters would not cause harm to bathymetry
or sediment.
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3.1.3.2 Alternative 1

Explosions in the Water

As shown in Table 3.1-2, Alternative 1 would result in 1,453 explosions in the water each year from
training in the VACAPES Study Area. As with the No Action Alternative, explosives would range from
the 8-1b NEW charges in Hellfire missiles to 944.7-1b NEW charges in MK-84 bombs.

Impacts from explosions in the water would be the same as those described for the No Action Alternative.
All large, high-explosives bombs would be detonated near the surface over deep water, and would not
damage the ocean floor or disturb deep sediments. Increased numbers of explosions would occur for
Hellfire missiles and underwater detonations using 20-lb NEW charges but, as described for the No
Action Alternative, all effects from these explosions would be localized and short-term.

Deposition of Expended Training Materials

The effects of expended materials from training activities on ocean bottom sediments in the VACAPES
Study Area were assessed as the number of items deposited per unit area of bottom surface. About
2,249,138 training items would be expended under Alternative 1 (see Table 3.1-2). Based on the
VACAPES Range Complex sea space area of 27,661 nm?, this would be about 81.3 items per nm®. The
density would range from less than one item annually per nm” in several of the training areas to 20,838
items annually per nm” in W-50C.

Of the 2,249,138 training items, approximately 2,196,730 or 98 percent would be cannon shells (25 or 30
mm) or small-arms munitions (.50-caliber or 7.62-mm bullets). After 20 years, the greatest density,
which would be in W-50C, would be about 416,770 items, or an average of one item per 88 square feet
(approximately equal to a square that is 9 feet per side). Throughout the VACAPES Study Area, the
density would be much lower, about 1,626 items per nm”.

In addition to the materials described in the tables, Alternative 1 would include the installation of a mine
neutralization training area in the W-50C area. This would consist of two relatively small (about 1 square
mile) training minefields, for use with AMNS, RAMICS, and MK-103. There will be 20-40 shapes in the
water of 40-60 feet in depth, both moored and bottom shapes. Concrete anchors would hold the mine
shapes in place, one for each mine shape. Each anchor would measure 2.0 to 2.5 feet on each side.
Sediment disturbance would occur during anchor placement and could recur with subsequent anchor
maintenance activities or during mine shape deployment or recovery. However, all such disturbances
would be highly localized and short-term, and would not have any lasting effects on bathymetry or
sediments.

As described in the No Action Alternative, neither bullets and shells nor larger pieces from other military
expended materials would affect sediment stability, and they eventually would be covered with sediment
and incorporated into the ocean floor. Based on the studies at the CFMETR, the volume of military
expended materials that would result from Alternative 1 would not measurably affect sediment quality.

In accordance with the NEPA, Navy training activities in territorial waters under Alternative 1 would
have no significant impact to bathymetry or sediment. In accordance with Executive Order (EO) 12114,
Navy training activities in non-territorial waters would not cause harm to bathymetry or sediment.
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TABLE 3.1-2

TRAINING MATERIALS IN VACAPES TRAINING AREAS
Training Areas and Number of Training Items No Action | Alternative 1 | Alternative 2
Entire Study Area (27,661 square nautical miles)
Number of items expended annually 1,816,383 2,249,138 2,298,753
Number of items annually per square nautical mile 65.7 81.3 83.1
20-year aggregate density per square nautical mile 1,313 1,626 1,662
R-6606 (33 square nautical miles)
Number of items expended annually 40,054 44,060 44,060
Number of items annually per square nautical mile 1,214 1,335 1,335
20-year aggregate density per square nautical mile 24,280 26,700 26,700
W-50C (33 square nautical miles)
Number of items expended annually 548,766 687,670 687,730
Number of items annually per square nautical mile 16,629 20,838 20,840
20-year aggregate density per square nautical mile 332,580 416,760 416,800
W-72 (15,274 square nautical miles)
Number of items expended annually 169,564 188,492 188,492
Number of items annually per square nautical mile 11 12 12
20-year aggregate density per square nautical mile 220 240 240
W-T72A (Air-3B) (808 square nautical miles)
Number of items expended annually 121 121
Number of items annually per square nautical mile 0.15 0.15
20-year aggregate density per square nautical mile 3 3
W-72A (Air-1A) (458 square nautical miles)
Number of items expended annually 483,840 792,000 792,000
Number of items annually per square nautical mile 1,056 1,729 1,729
20-year aggregate density per square nautical mile 21,120 34,580 34,580
W-72 (1C1 and 1C2) (360 square nautical miles)
Number of items expended annually 511 511 511
Number of items annually per square nautical mile 1.4 1.4 1.4
20-year aggregate density per square nautical mile 28 28 28
W-72A/B (14,643 square nautical miles)
Number of items expended annually 225 248 248
Number of items annually per square nautical mile 0.015 0.017 0.017
20-year aggregate density per square nautical mile 0.300 0.340 0.340
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TABLE 3.1-2 (Continued)
TRAINING MATERIALS IN VACAPES TRAINING AREAS

Training Areas and Number of Training Items No Action | Alternative 1 | Alternative 2
W-386 (9,765 square nautical miles)

Number of items expended annually 528,226 582,210 582,210
Number of items annually per square nautical mile 54 60 60
20-year aggregate density per square nautical mile 1,080 1,200 1,200
W-386 (Air-E, F, I, J) (4,683 square nautical miles)

Number of items expended annually 26 26 26
Number of items annually per square nautical mile 0.006 0.006 0.006
20-year aggregate density per square nautical mile 0.120 0.120 0.120
W-386 (Air-D, G, H, K) (3,307 square nautical miles)

Number of items expended annually 30 33 33
Number of items annually per square nautical mile 0.010 0.011 0.011
20-year aggregate density per square nautical mile 0.200 0.220 0.220
W-386 (Air-K) (592 square nautical miles)

Number of items expended annually 6,477 10,284 9,960
Number of items annually per square nautical mile 11 17.4 16.8
20-year aggregate density per square nautical mile 220 348 336
W-386 (5C/5D) (464 square nautical miles)

Number of items expended annually 511 511 511
Number of items annually per square nautical mile 1.1 1.1 0.7
20-year aggregate density per square nautical mile 22 22 22
W-386 (7C/7D and 8C/8D) (720 square nautical miles)

Number of items expended annually 511 511 511
Number of items annually per square nautical mile 0.7 0.7 0.7
20-year aggregate density per square nautical mile 14 14 14

3.1.3.3

Explosions in the Water

Alternative 2 (Preferred Alternative)

As shown in Table 3.1-2, Alternative 2 would result in 1,088 explosions in the water each year from
training in the VACAPES Study Area. Explosives would range from 0.002-1b NEW charges that are
associated with the cable cutters of the MK-103 mine sweeping system to 415.8-1b NEW charges in the
MK-83 bombs that would be used in bombing exercises.

As shown in Table 2.2-7, Alternative 2 would eliminate the use of MK-84 bombs (944.8 1bs NEW), MK-
82 bombs (192.2-lbs NEW), and MK-20 bombs (109.7-lbs NEW), and would substantially reduce the
numbers of MK-83 bombs (415.8-Ibs NEW) used in bombing exercises. However, these changes would
not have any effect on bathymetry or sediments compared to the No Action Alternative. This would
result because all detonations of large, high-explosives bombs would continue to occur near the surface
over deep water where they would not damage the ocean floor or disturb deep sediments; this absence of
damage would not change with reductions in the numbers and sizes of explosions.
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Alternative 2 would increase the number of explosions used for mine countermeasure and mine
neutralization training about eight-fold compared to the No Action Alternative. More than half of the
additional explosions would be from 0.002-1b NEW charges in the cable cutters of the MK-103 mine
sweeping system. These very small explosions would occur in the water column and would be unlikely
to affect bathymetry or sediment.

The remaining additional explosions would result from increased use of Hellfire missiles (8-lbs NEW)
and underwater detonations using 20-lb NEW charges, and from new use of the Airborne Mine
Neutralization System (AMNS) (3.24-lbs NEW) in the study area. As described for the No Action
Alternative, all effects from these explosions would be localized and short-term.

Deposition of Expended Training Materials

The effects of expended materials from training activities on ocean bottom sediments in the VACAPES
Study Area were assessed as the number of items deposited per unit area of bottom surface. About
2,298,753 training items would be expended under Alternative 2 (see Table 3.1-2). Based on the
VACAPES Range Complex sea space area of 27,661 nm?, this would be about 83.1 items per nm?. The
density would range from less than one item annually per nm” in several of the training areas to 20,840
items annually per nm* in W-50C.

Of the 2,298,753 training items, approximately 2,246,466 or 98 percent would be cannon shells (25 or 30
mm) or small-arms munitions (.50-caliber or 7.62-mm bullets). After 20 years, the greatest density,
which would occur in W-50C, would be about 416,806 items, or an average of one item per 88 square feet
(approximately equal to a square that is 9 feet per side). Throughout the VACAPES Range Complex, the
density would be much lower, about 1,662 items per nm”.

In Alternative 2, the Navy would install the mine neutralization training areas as depicted in Figures 2.2-
1, 2.2-2, 2.2-3, and 2.2-4. Each training area would accommodate one to four individual minefields with
non-explosive training mines attached to concrete anchors, each of which would measure 2.0 to 2.5 feet
on each side. There will be 20-40 non-explosive mine shapes per training area.

As described for Alternative 1, sediment disturbance would occur during anchor placement, and could
recur with subsequent anchor maintenance activities or during mine shape deployment or recovery.
However, all such disturbances would be highly localized and short-term, and would not have any lasting
effects on bathymetry or sediments.

As described in the No Action Alternative, neither bullets and shells nor larger pieces from other military
expended materials would affect sediment stability, and they eventually would be covered with sediment
and incorporated into the ocean floor. Based on the studies at the CFMETR, the volume of military
expended materials that would result from Alternative 2 would not measurably affect sediment quality.

In accordance with the NEPA, Navy training activities in territorial waters under Alternative 2 would
have no significant impact to bathymetry or sediment. In accordance with Executive Order (EO) 12114,
Navy training activities in non-territorial waters would not cause harm to bathymetry or sediment.

3.1.4 Unavoidable Significant Environmental Effects

There would not be any unavoidable significant environmental effects as a result of implementation of the
No Action Alternative, Alternative 1, or Alternative 2.

3.1.5 Summary of Environmental Effects (NEPA and EO 12114)

As summarized in Table 3.1-3, No Action Alternative, Alternative 1, and Alternative 2 would have no
significant impact on bathymetry and sediments. Furthermore, the No Action Alternative, Alternative 1,
and Alternative 2 would not cause harm to bathymetry and sediments in non-territorial waters.
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TABLE 3.1-3

SUMMARY OF ENVIRONMENTAL EFFECTS OF THE ALTERNATIVES
ON BATHYMETRY AND SEDIMENTS IN THE VACAPES STUDY AREA

Alternative and Stressor

NEPA
(U.S. Territory)

EO 12114
(Non-Territorial Waters, >12 nm)

No Action

Mine warfare deployment and
recovery

Non-explosive practice munitions

Underwater detonations and high-
explosive ordnance

Military expended materials

Explosions in shallow water would
result in localized, short-term
impacts. No effects from explosions
in deep water.

No effects from deposition of
expended training materials on the
ocean floor.

Explosions in shallow water would
result in localized, short-term
impacts. No effects from explosions
in deep water.

No effects from deposition of
expended training materials on the
ocean floor.

Impact conclusion

No significant impact to bathymetry
or sediments.

No harm to bathymetry or sediments.

Alternative 1

Mine warfare deployment and
recovery

Non-explosive practice munitions

Underwater detonations and high-
explosive ordnance

Military expended materials

Explosions in shallow water would
result in localized, short-term
impacts. No effects from explosions
in deep water.

No effects from deposition of
expended training materials on the
ocean floor.

Explosions in shallow water would
result in localized, short-term
impacts. No effects from explosions
in deep water.

No effects from deposition of
expended training materials on the
ocean floor.

Impact conclusion

No significant impact to bathymetry
or sediments.

No harm to bathymetry or sediments.

Alternative 2

Mine warfare deployment and
recovery

Non-explosive practice munitions

Underwater detonations and high-
explosive ordnance

Military expended materials

Explosions in shallow water would
result in localized, short-term
impacts. No effects from explosions
in deep water.

No effects from deposition of
expended training materials on the
ocean floor.

Explosions in shallow water would
result in localized, short-term
impacts. No effects from explosions
in deep water.

No effects from deposition of
expended training materials on the
ocean floor.

Impact conclusion

No significant impact to bathymetry
or sediments.

No harm to bathymetry or sediments.
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3.2 HAzARDOUS MATERIALS AND HAZARDOUS WASTE
3.2.1 Introduction and Methods
3.2.1.1 Introduction

This section addresses hazardous and non-hazardous components of the training operations described in
this EIS/OEIS. Some items such as fuels, adhesives, and solvents required for maintenance and operation
of vessels, machinery, and equipment are used by the Navy as well as by other organizations and
individuals. Other items such as missiles and chaff are only used in military activities. Terms used to
describe items throughout this section are discussed below:

Military Expended Material (MEM) — Military expended material (MEM) refers to those munitions,
items, devices, equipment and materials which are uniquely military in nature, and are used and expended
in the conduct of the military training and testing mission, such as: sonobuoys, flares, chaff, drones,
targets, bathymetry measuring devices and other instrumentation, communications devices, and items
used as training substitutes. This definition may also include materials expended (such as propellants,
weights, guidance wires) from items typically recovered, such as aerial target drones and practice
torpedoes.

According to a 2008 report compiled by the Interagency Marine Debris Coordination Committee
(IMDCC), MEM from Navy training and testing missions is not considered a significant source of marine
debris (IMDCC, 2008). In addition, an annual report from the Ocean Conservancy further details the
main sources of marine debris resulting from the 2007 International Coastal Cleanup effort, with
shoreline/recreational activities and smoking-related activities accounting for more than 90% of marine
pollution worldwide (Ocean Conservancy, 2007). More specifically, the report states that on average, land
based activities in Maryland, Delaware, Virginia, and North Carolina, including picnics, festivals,
sporting events, beach outings, and litter runoff from parking lots, streets, and storm drains account for
more than 63% of marine pollution. On average, smoking—related products accounted for an additional
29% of all marine debris collected in these states. In summary, neither of these studies point to the Navy
as a primary contributor to the marine debris problem.

In addition to recovering spent training and testing materials whenever possible, proactive Best
Management Practices (BMPs) instituted by the Navy play a crucial role in reducing or eliminating the
amount of expended materials introduced into the environment. The Navy P2 Afloat Program details
many pollution prevention practices, including shipboard recycling programs, use of non-polluting
technologies and materials, reducing excess packaging materials, and eliminating discarded plastics
through the use of shipboard Plastic Waste Processors (http://205.153.241.230/p2_documents/navy.html).
In summary, this study does not point to the Navy as a primary contributor to the marine debris problem.

Military Expended Material Constituent (MEMC) — Any constituent released into the environment
from the use of MEM is considered a military expended material constituent (MEMC). MEMC includes
constituents from explosive and non-explosive materials and the emission, degradation, or breakdown
products from MEM.

Non-hazardous Components — Parts of a device made of nonreactive materials, including parts made of
metals such as steel or aluminum; polymers such as nylon, rubber, vinyl, and plastics; glass; fiber; and
concrete. While these items represent persistent seabed litter, their strong resistance to degradation and
their chemical composition mean they do not chemically contaminate the surrounding environment by
leaching heavy metals or organic compounds.

Hazardous Material — Hazardous materials are chemical substances that pose a risk to human health or
the environment. In general, these materials pose hazards because of their quantity, concentration,
physical, chemical, or infectious characteristics. Hazardous materials include, but are not limited to,
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petroleum products, coolants, paints, adhesives, solvents, corrosion inhibitors, cleaning compounds,
photographic materials, and chemicals. Hazardous materials are also used in, munitions and targets
because they are strong, lightweight, reliable, long-lasting, or low-cost.
Munitions Constituents — Materials originating from unexploded ordnance (UXO), discarded military
munitions, or other military munitions, including explosive and non-explosive materials and emission,
degradation, or breakdown products of such ordnance and munitions, are called munitions constituents.
When missiles, munitions, and targets are used for their intended purpose, component hazardous materials
are considered munitions constituents. Components that contain hazardous constituents include
propellants, batteries, flares, telemetry, igniters, jet fuel, diesel fuel, hydraulic fluid, and explosive
warheads. Each constituent has the potential to affect human health and the environment through direct
contact with individuals, water, soil, or air.
Hazardous Constituents — Hazardous constituents can generally be defined as hazardous materials
present at low concentrations in a generally non-hazardous matrix, such that their hazardous properties do
not produce acute effects. The USEPA and the DoD have identified numerous waste streams from Navy
vessels that do or may contain hazardous constituents. Waste streams from Navy vessels that may
contain hazardous constituents include hull coating leachate, bilgewater/oil water separator discharges,
gray water, cooling water, weather deck runoff, chain locker effluent, elevator pit effluent, and
photographic laboratory drains. Small boat engines discharge petroleum products in their wet exhaust.

Hazardous Waste — A hazardous waste may cause, or significantly contribute to, an increase in mortality

or an increase in serious irreversible or incapacitating reversible illness; or pose a present or potential risk

to human health or the environment when improperly treated, stored, transported, disposed, or otherwise
managed. The Resource Conservation and Recovery Act (RCRA), 42 U.S.C. Part 6901, et seq. regulates
management of solid and hazardous waste.

Military Munitions Rule — This rule clarifies when conventional and chemical military munitions

become a solid waste, which then may be regulated as hazardous waste under the RCRA. Military

munitions are not considered hazardous waste under two conditions stated in the USEPA Military

Munitions Rule and the DoD Interim Policy on Military Munitions (1997). These conditions cover

virtually all the uses of missiles, munitions, and targets at the VACAPES Study Area. Specifically,

munitions are not considered hazardous waste when they are:

e Used for their intended purpose, including training of military personnel and explosive emergency
response specialists or for research and development activities, and when they are recovered,
collected, and destroyed during range clearance events.

o Unused and being repaired, reused, recycled, reclaimed, disassembled, reconfigured, or subjected to
other material recovery activities.

Used hazardous materials and chemical byproducts generated at sea are not considered hazardous waste
until offloaded at port. Environmental compliance policies and procedures applicable to shipboard
operations afloat are defined in applicable naval operations instruction manuals. These instructions
reinforce the Clean Water Act’s prohibition against discharge of harmful quantities of hazardous
substances into or on U.S. waters out to 200 nm. Navy ships are required to conduct operations at sea in
such a manner as to minimize or eliminate any adverse impacts on marine environment. This includes
conforming to stringent requirements for hazardous waste discharge, storage, dumping, and pollution
prevention.

Hazardous material and waste generated afloat are stored in approved containers and offloaded for proper
disposal within five working days of arrival at a Navy port. All commands (ship or shore) can return
excess and unused hazardous materials to the Hazardous Material Minimization Center (HAZMINCEN)
located at their assigned naval station (DoN, 2005a). The Consolidated Hazardous Materials
Reutilization and Inventory Management Program (CHRIMP) provides assistance in the development and
implementation of local hazardous material management. It is available online at
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http://www.naspensacola.navy.mil/logistics/chrimp.pdf. The 2005 Hazardous Materials Minimization,
Hazardous Waste Reutilization and Disposal Guide, which is available on the Internet at
http://www.cnrma.navy.mil/environmental/ hazardous_waste.htm, provides points of contact and detailed
information regarding shipboard hazardous waste and hazardous material turn-in. These documents
provide a comprehensive compilation of procedures and requirements mandated by law, directive, or
regulation. They have a compliance orientation to ensure safe and efficient control, use, transport, and
disposal of hazardous waste.

3.2.1.2 Assessment Methods and Data Used

General Approach to Analysis

Each alternative analyzed in this EIS/OEIS includes several Primary Mission Areas (for example, Mine
Warfare, Air Warfare, and Surface Warfare), and most warfare areas include multiple types of training
operations, such as surface-to-air gunnery exercise and surface-to-air missile exercise. Likewise, several
activities, such as weapons firing, target deployment, are accomplished under each operation. Some types
of MEM, such as bombs, missiles, small-caliber ammunition, and marine markers, are common to
multiple activities.

To address potential impacts, the approach to analysis includes characterizing the yearly test and training
operations that may contribute MEM and MEMC to the VACAPES Study Area ocean environment. This
section of the EIS/OEIS reviews the MEM and MEMC associated with training on the ocean range.
Specific MEM categories analyzed include bombs, missiles, targets and countermeasures, marine markers
(smoke floats), naval gun ammunition, smalls-arms and close-in weapons system ammunition, chaff,
flares, and underwater detonations. For each category, a general characterization and quantity used is
presented, followed by a description of the anticipated fate and transport of the MEM and MEMC once it
has introduced into the environment. Potential impacts on environmental resources are addressed in other
sections of this chapter as appropriate.

Study Area

The study area for MEM and MEMC is the same as the VACAPES EIS/OEIS Study Area that is
described in Section 1.5 and is shown in Figure 1.5-1

Data Sources

Prior EAs, EISs, marine resource assessments (MRAs), studies, databases, and websites were reviewed.
Numerous federal, state, and local regulations governing the handling, storage, and disposal of waste and
hazardous materials (see Appendix K) were also researched.

Primary Mission Areas and Associated Environmental Stressors

Aspects of the proposed actions that are likely to act as stressors were identified by conducting an
analysis of the PMARSs, operations, and specific activities included in the alternatives. Appendix D
provides detailed descriptions of the VACAPES Study Area operations. Table 3.2-1 presents identified
MEM stressors and their association with specific operations that would occur within the VACAPES
Study Area. Checkmarked cells in Table 3.2-1 indicate that MEM is associated with the operation and
that the activities and associated training item(s) are carried forward for detailed analysis in this
EIS/OEIS.
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TABLE 3.2-1
POTENTIAL STRESSORS ASSOCIATED WITH MILITARY EXPENDED MATERIAL
e
S
> 8 g ©
< = ==
|8 |E2| %
3| a 20 s
Primary Mission Area and Operation Training Areas o § © 8¢ %
T = % D =
22| 5| 5|28
20 | 22 | DI | 2W
Mine Warfare (MIW)
Mine countermeasures exercise (MCM) Lower Chesapeake Bay v v
Mine countermeasures exercise (MCM) W-50A/C, W-386, W-72 v 4
Mine neutralization W-50C v v v 4
Surface Warfare (SUW)
Bombing exercise (BOMBEX) (air-to- W-386 (Air-K), W-72A v v 4
surface) (at sea) (Air-3B), W-72A/B
— . - v v v
Missile exercise (MISSILEX) (air-to W-386 (Air-K) W-72A
surface)
Gunnery exercise (GUNEX) (air-to- W-386 (Air-K), W-72A, W- v v v
surface) 72A (Air-1A), W-50C
GUNEX (surface-to-surface) - boat W-50C, R-6606 v v v
GUNEX (surface-to-surface) - ship W-386, W-72 v v v
Laser targeting W-386 (Air-K)
Visit, Board, Search, and Seizure/Maritime
Interception Operations (VBSS/MIO)- VACAPES OPAREA
Ship
VBSS/MIO- Helo VACAPES OPAREA
Air Warfare (AW)
Air combat maneuver (ACM) W-72A (Air-2A/B, 3A/B)
GUNEX (air-to-air) W-72A v
o W-386 (Air D, G, H, K), v v v
MISSILEX (air-to-air) W-72A
GUNEX (surface-to-air) W-386, W-72 4 4
MISSILEX (surface-to-air) W-386, (Air D, G, H, K) v v
Air intercept control (AIC) W-386, W-72
Detect to engage (DTE) W-386, W-72
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TABLE 3.2-1
POTENTIAL STRESSORS ASSOCIATED WITH MILITARY EXPENDED MATERIAL
(Continued)
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Strike Warfare (STW)
HARM missile exercise W-386 (Air E, F, 1, and J) v v v
Amphibious Warfare (AMW)
Firing Exercise (FIREX) with Integrated W-386 (7C/D, 8C/D), W-72 v v v
Maritime Portable Acoustic Scoring and (1C1/2) (Preferred Areas),
Simulator System (IMPASS) W-386 (5C/D) (Secondary
Areas )
Electronic Combat (EC)
Chaff exercise - aircraft W-386, W-386 (Air-K), v
W-72
Chaff exercise - ship W-386 and W-72 v
Flare exercise - aircraft W-386, W-386 (Air-K), v
W-72
Electromc Combat (EC) operations - W-386 (Air-K)
aircraft
EC operations- ship VACAPES OPAREA
Test and Evaluation
Shipboard Electronic Systems Evaluation
Facility (SESEF) utilization VACAPES OPAREA

3.2.2 Affected Environment

Open ocean areas are typically considered relatively unpolluted with regard to hazardous materials and
hazardous waste. However, hazardous materials are present on the ocean as cargo and as fuel, lubricants,
and cleaning and maintenance materials for marine vessels and aircraft. Infrequently, large hazardous
materials leaks and spills, especially of petroleum products, affect the marine environment and adversely
affect marine life. Quantitative information is not available on the types and quantities of hazardous
materials present on the sea ranges at a given time, or on their distribution among the various categories
of vessels.

Navy vessels within the VACAPES Study Area represent a small fraction of the commercial and
recreational boat traffic and, correspondingly, account for only a small fraction of the hazardous materials
present. Navy training activities in open ocean areas involve the use of fuel, lubricants, explosives,
propellants, batteries, oxidizers, and other hazardous substances.

Hazardous waste is present within the VACAPES Study Area, both on surface vessels and in bottom
sediments. Commercial, scientific, and military vessels generate small quantities of hazardous waste
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during their operations. These materials typically are accumulated while at sea, and then offloaded and
transported to land disposal facilities when in port. Quantitative information is not available on the types
and quantities of hazardous waste present on the sea ranges at a given time, or on their distribution among
the various categories of vessels.

As a result of the past practice of ocean disposal of hazardous waste, isolated deposits of hazardous waste
may be found on the ocean floor. Although no such sites have been identified within the Navy’s sea
ranges, the potential exists for one or more hazardous waste deposits to be present.

3.2.3 Environmental Consequences

Navy ships may not discharge overboard untreated used or excess hazardous material generated onboard
the ship within 200 nm of shore. Ships retain used and excess hazardous material on board for shore
disposal. Ships offload used hazardous material within five working days of arrival at a Navy port. The
2005 Hazardous Materials Minimization, Hazardous Waste Reutilization and Disposal Guide, available
online at http://www.cnrma.navy.mil/environmental/hazardous_waste.htm, provides points of contact and
detailed information regarding shipboard hazardous waste and material turn-in.

The International Convention for the Prevention of Pollution from Ships (MARPOL 73/78) prohibits
certain discharges of oil, garbage, and other substances from vessels. The MARPOL Convention and its
annexes are implemented by national legislation, including the Act to Prevent Pollution from Ships
(APPS) (33 U.S.C. 1901 to 1915) and Federal Water Pollution Control Act (FWPCA) (33 U.S.C. 1321 to
1322), commonly known as the Clean Water Act (CWA). These statutes are further implemented and
amplified by Department of the Navy (DoN) and Office of the Chief of Naval Operations Environmental
and Natural Resources Program Manual, which establishes Navy policy, guidance, and requirements for
the operation of Navy vessels. The vessels operating in the VACAPES Study Area would comply with
the discharge requirements, minimizing or eliminating potential impacts from discharges from ships.

If a fuel spill occurred, the effects would be mitigated through compliance with standard spill-control
responses and wildlife rescue procedures.

Navy ships may not discharge overboard untreated used or excess hazardous material generated onboard
the ship within 200 nm of shore. Ships retain used and excess hazardous material on board for shore
disposal. Ships offload used hazardous material within five working days of arrival at a Navy port. The
2005 Hazardous Materials Minimization, Hazardous Waste Reutilization and Disposal Guide, available
online at http://www.cnrma.navy.mil/environmental/hazardous_waste.htm, provides points of contact and
detailed information regarding shipboard hazardous waste and material turn-in.

The International Convention for the Prevention of Pollution from Ships (MARPOL 73/78) prohibits
certain discharges of oil, garbage, and other substances from vessels. The MARPOL Convention and its
Annexes are implemented by national legislation, including the Act to Prevent Pollution from Ships (33
U.S.C. 1901 to 1915) and the Federal Water Pollution Control Act (33 U.S.C. 1321 to 1322). These
statutes are further implemented and amplified by DoN and the Office of the Chief of Naval Operations
Environmental and Natural Resources Program Manual, which establishes Navy policy, guidance, and
requirements for the operation of Navy vessels. The vessels operating in theVACAPES Range Complex
would comply with the discharge requirements, minimizing or eliminating potential impacts from
discharges from ships.

Fuel dumping by aircraft rarely occurs. Navy aircrews are prohibited from dumping fuel below 6,000
feet, except in an emergency situation. Above 6,000 feet, the fuel has enough time to completely
vaporize and dissipate and would, therefore, have a negligible effect on the water below. A study
performed by the Air Force (USAF, 2002) indicated that 735 gallons of fuel released from an aircraft at
5,000 feet altitude resulted in approximately 99 percent evaporation before the fuel hit the surface.
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Additionally, jet fuel generally evaporates from the surface of water within 24 hours and, consequently,
does not persist in the marine environment.

The Navy has recently implemented the Water Range Sustainability Environmental Program Assessment
(WRSEPA) Policy (29 August 2008) to ensure the long-term viability of our operational ranges while
protecting human health and the environment (Chief of Naval Operations, 2008). The impact of training
materials expended in the marine environment will be a focus of the WRSEPA Policy. Protective
measures will be considered and implemented if practicable to sustain range operations, maintain
environmental compliance, and address unacceptable risks associated with munitions constituents and
MEMC:s. Protective measures are actions or best management practices designed and implemented to
abate, prevent, minimize, stabilize, or eliminate the release or the threat of release of munitions
constituents and MEMCs and risks to human health or the environment.

Tables 2.2-4 and 2.2-5 list quantities of MEM used by Navy range operation and training activities during
exercises at the VACAPES Study Area for each alternative. Appendix D contains detailed weapons
system descriptions. MEM and associated MEMC can leak or leach small amounts of toxic substances
into the water as they degrade and decompose (see Table 3.2-2). These items decompose very slowly, so
the volume of MEM that decomposes within the training areas, and the amounts of toxic substances being
released to the environment, gradually increase over the period of military use. Concentrations of some
substances in sediments surrounding the expended material may increase over time. Sediment
movements in response to tidal surge and longshore currents, and sediment disturbance from ship traffic
and other sources can disperse these contaminants so they will be present at very low concentrations.
Thus, they are anticipated to have minimal effect on the environment (Environmental Sciences
Group, 2005).

Bioaccumulation, or the building up of a substance in the systems of living organisms (and thus, a food
chain) due to ready solubility in living tissues, is not anticipated to be an issue when MEM or MEMC are
introduced into the water. Although aquatic food chains are capable of accumulating certain
environmental contaminants to toxic concentrations, MEM and MEMC from Navy activities are not
expected to contribute to bioaccumulation in the Study Area. In general, at least three properties are
required for a contaminant to bioaccumulate in an aquatic food chain: 1) a high octanol-water partition
coefficient, 2) chemical and metabolic stability in water and in organisms in the food chain, and 3) a low
toxicity to organisms in the chain so that the chain is not broken by loss of an intermediate species. Most
chemicals and metals introduced to the aquatic environment by environmental contamination (including
Navy MEM and MEMC) fail to meet these requirements (Clarkson, 1995). Further, due to the expansive
area of seaspace in the VACAPES OPAREA, tidal surge and longshore currents, and sediment
disturbance from ship traffic and other sources, MEM and MEMC would not provide a measurable
contribution to bioaccumulation within the food chain of species found in the OPAREA. Consequently,
the process of bioaccumulation or its effects are not further analyzed in this EIS/OEIS.

This EIS/OEIS does not contain MEM associated with sonar training. The Navy is currently preparing
the Atlantic Fleet Active Sonar Training (AFAST) EIS/OEIS for the use of multiple sonar types in the
east coast and Gulf of Mexico OPAREAs of the United States. A summary of the AFAST EIS/OEIS is
provided in Section 3.19, Summary of Sonar Effects.

3.2.3.1 No Action Alternative

Navy training operations conducted under the No Action Alternative use a variety of materials. Materials
required in the VACAPES Study Area are broadly classified as shipboard materials necessary for normal
operations and maintenance, such as fuel and paint and MEM. MEM includes both high explosives and
non-explosive practice munitions.
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Some MEM, including gun ammunition, bombs, missiles, targets, chaff, and flares, are expended on the
range and not recovered. A small percentage of training items containing military explosives may fail to
function properly, and, if not recovered, may remain on the range as UXO.

TABLE 3.2-2
MUNITIONS CONSTITUENTS OF POTENTIAL CONCERN

Training Application/
Munitions Element

Munitions Constituents

Pyrotechnics
Tracers Munitions Constituent
Spotting charges

Oxidizers Lead oxide

Barium chromate
Delay elements Potassium perchlorate
Lead chromate

Propellants Ammonium perchlorate

Fuses Potassium perchlorate

Fulminate of mercury

Detonators .
Potassium perchlorate

Primers Lead azide

2-Amino-4,6-dinitrotoluene (2-A-4,6-DNT)
4-Amino-2,6-dinitrotoluene (4-A-2,6-DNT)

1,3-Dinitrobenzene (1,3-DNB)

2,4-Dinitrotoluene (DNT)

2,6-DNT

Hexahydro-1,3,5-trinitro-1,3,5-triazine (Rapid-Detonating Explosive or RDX)
Methyl-2,4,6-trinitrophenylnitramine (Tetryl)

Nitrobenzene

Other explosives ¥ Nitroglycerin

2-Nitrotoluene

3-Nitrotoluene

4-Nitrotoluene

Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine ( Octogen or HMX)
Perchlorate

1,3,5-Trinitrobenzene (1,3,5-TNB)

2,4,6-Trinitrotoluene (TNT)

Metals (such as aluminum, arsenic, lead, and mercury)

a/ Source: U.S. Navy Range Sustainability Environmental Program Assessment Policy Implementation Manual, November
2006

The following paragraphs discuss the characteristics and the fate and transport of training items used
within the VACAPES Training Complex.

Bombs
Characteristics and Numbers of Bombs

Typically, bombing exercises (BOMBEX) at sea involve one or more aircraft bombing a target simulating
a hostile surface vessel. Bomb bodies are steel and the bomb fins are either steel or aluminum. Based on
the American Society for Testing and Materials (ASTM) standards specified for bomb construction, each
of the iron bomb bodies or steel fins may also contain small percentages (typically less than 1%) of any of
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the following: carbon, manganese, phosphorus, sulfur, copper, nickel, chromium, molybdenum,
vanadium, columbium, or titanium. The aluminum fins, in addition to the aluminum, may also contain
zinc, magnesium, copper, chromium, manganese, silicon, or titanium (DoN, 2005d). Refer to Section 3.3,
Water Resources, for effects on water quality.

Practice bombs are also called bomb dummy units (BDU). They are bomb bodies filled with an non-
explosive material, such as concrete). A BDU mimics the weight, size, center of gravity, and ballistics of
a high-explosive bomb. Non-explosive practice mine shapes are similar in composition to BDUs, and
consist of pieces of concrete or steel cases formed in the shape of a mine and filled with concrete. Both
could be used within the VACAPES Study Area. These practice munitions may contain spotting charges
and/or signal cartridges that produce a visual indication of impact.

Several types of bombs would be used at the VACAPES Study Area sea range during the No Action
Alternative. Their approximate weights, lengths, and diameters are provided in Table 3.2-3.

TABLE 3.2-3
BOMBS DEPLOYED UNDER THE NO ACTION ALTERNATIVE
ON THE VACAPES STUDY AREA SEA RANGE

~Weight ~Length ~Diameter
Sl Tip Lh7Re (pounds) (inches) (inches)
MK-82/GBU-30/38 High explosive 500 90 11
MK-83/GBU-32 High explosive 1,000 119 14
MK-84 High explosive 2,000 154 18
MK-20 Cluster . . 1.32 per
Each dispenses 247 bomblets High explosive bomblet 6.5 2
MK-20 Cluster . . 1.32 per
Each dispenses 247 bomblet Non-explosive, practice bomblet 6.5 2
. Non-explosive, practice
MK-76 (mine shape) . 25 25 4
(also used as mine shape)
BDU-45 (mine sh Non-explosive, practice 500 66 1
-43 (mine s ap e) (also used as mine shape)
BDU-33, GBU-12, IDAM, Non-explosive. bractice See See See
JSOW, MK-76, MK-82, MK-84 PIOSIVE, p above above above

Sixty one percent (61%) of the bombs used in the No Action Alternative VACAPES Study Area exercises
would be practice bombs without explosive warheads. Thirty nine percent (39%) of the 1,203 bombs
dropped annually in No Action Alternative exercises at the VACAPES Study Area sea range would
contain high explosives. Bombs with high-explosive ordnance would be fused to detonate on contact
with the water, and it is estimated that 99% of them would explode within 5 feet of the ocean surface
(DoN, 2005b). Propelled fragments would be produced by exploding bombs.

Bombs Fate and Transport

Small fragments of detonated bombs would settle to the sea floor. Unrecovered ordnance would also sink
to the bottom where solid metal components would be corroded by seawater at slow rates. Over time,
natural encrustation of exposed surfaces would occur, reducing the rate at which corrosion occurred.
Rates of deterioration would vary, depending on the material and conditions in the immediate marine and
benthic environment. Because of the large ocean area of the VACAPES Study Area, expended ordnance
scattered on the ocean floor would be widespread and would have a minimal impact on the benthic
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environment. Initial chemical by-product concentrations released during bomb detonation would disperse
rapidly in water and would be considered negligible (DoN, 2005b).

Practice bombs entering the water would consist of materials like concrete, steel, and iron, and would not
contain the combustion chemicals found in the warheads of explosive bombs. These components are
consistent with the primary building blocks of artificial reef structures. The steel and iron, although
durable, would corrode over time, with no noticeable environmental impacts. The concrete is also
durable and would offer a beneficial substrate for benthic organisms. After sinking to the bottom, the
physical structure of bombs would be incorporated into the marine environment by natural encrustation
and/or sedimentation (DoN, 2006b).

Refer to Section 3.3, Water Resources, for information regarding water quality.
Missiles
Characteristics and Numbers of Missiles

Missiles would be fired by aircraft, ships, and Naval Special Warfare (NSW) operatives at a variety of
airborne and surface targets on the VACAPES Study Area. In general, the single largest hazardous
constituent of missiles is solid propellant, which is primarily composed of rubber (polybutadiene) mixed
with ammonium perchlorate (for example, solid double-base propellant, aluminum and ammonia
propellant grain, and arcite propellant grain). Hazardous constituents are also used in igniters, explosive
bolts, batteries (potassium hydroxide and lithium chloride), and warheads (for example, PBX-N high-
explosive components; PBXN-106 explosive; and PBX (AF)-108 explosive). Chromium or cadmium
may also be found in anti-corrosion compounds coating exterior missile surfaces.

In the event of an ignition failure or other launch mishap, the rocket motor or portions of the unburned
propellant may cause environmental effects. Experience with Hellfire missiles has shown that if the
rocket motor generates sufficient thrust to overcome the launcher hold-back, all of the rocket propellant is
consumed. In the rare cases where the rocket does not generate sufficient thrust to overcome the hold-
back (hang fire or miss fire), some propellant may remain unburned but the missile remains on the
launcher. Jettisoning the launcher is a possibility for hang fire or miss fire situations, but in most cases
the aircraft returns to base where the malfunctioning missile is handled by EOD personnel.

Table 3.2-4 provides the approximate dimensions, weights, numbers, and types of missiles that would be
fired during operations in No Action Alternative missile exercises at the VACAPES Study Area sea
range. Approximately 27% of the 300 missiles that would be fired on the VACAPES Study Area sea
range each year would carry non-explosive practice warheads with no hazardous constituents.

TABLE 3.2-4
MISSILES FIRED UNDER THE NO ACTION ALTERNATIVE
AT THE VACAPES STUDY AREA SEA RANGE

~Launch Length Diameter
Missile Name Designation Type Weight (fect) fihes)
(pounds)
. . HE &
Sparrow AIM-7 Air-to-air NEPM ¥ 500 12 8
D . . HE &
Sidewinder AIM-9 Air-to-air NEPM 190 9.4 5
AMRAAM Slammer AIM-120 Air-to-air HE & 350 12 7
NEPM
ASRAAM AIM-132 Air-to-air NEPM 220 9 7
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TABLE 3.2-4 (Continued)

MISSILES FIRED UNDER THE NO ACTION ALTERNATIVE

AT THE VACAPES STUDY AREA SEA RANGE

~Launch Length Diameter
Missile Name Designation Type Weight (feet) (i)

(pounds)
Maverick AGM-65 Air-to-surface HE & 460-670 8.5 12

ver - ir-to-su NEPM - .
Harpoon AGM-84 Air-to-surface | NEPM 1,800 17 13.5
High-speed Anti- HE &
radiation Missile AGM-88 Air-to-surface NEPM 800 13.6 10
(HARM)
. HE &

Hellfire AGM-114 | Air-to-surface NEPM 100 5.6 7
Sea Sparrow RIM-7 Surface-to-air NEPM 500 12 8
Standard Missile (SM2) | RIM-66C Surface-to-air | NEPM 1,350 14.5 13.5
Rolling Airframe RIM-116 Surface-to-air | NEPM 162 9 5

a/  HE = High explosive. NEPM = Non-explosive practice munitions.
Missiles Fate and Transport

Non-explosive practice missiles do not explode upon contact with the target or sea surface. The main
environmental effect would be the physical structure of the missile entering the water. Practice missiles
do not use rocket motors and, therefore, do not have potentially hazardous rocket fuel.

Exploding warheads may be used in air-to-air missile exercises, but to avoid damaging the aerial target,
the missile explodes at an offset to the target in the air, disintegrates, and falls into the ocean. High-
explosive missiles used in air-to-surface exercises explode near the water surface (DoN, 2006a).

The principal source of potential impacts to water and sediment quality would be unburned solid
propellant residue. Solid propellant fragments would sink to the ocean floor and undergo changes in the
presence of seawater. The concentration would decrease over time as the leaching rate decreased and
further dilution occurred. The aluminum would remain in the propellant binder and eventually would be
oxidized by seawater to aluminum oxide. The remaining binder material and aluminum oxide would pose
no threat to the marine environment (DoN, 1996). Section 3.3, Water Resources, discusses missile
propellant in the marine environment.

Targets
Characteristics and Numbers of Targets and Countermeasures

At-sea targets are usually remotely operated airborne, surface, or subsurface traveling units, most of
which are designed to be recovered for reuse. Aerial and surface targets would be deployed annually on
the VACAPES Study Area under operations in the No Action Alternative. Small concentrations of fuel
and ionic metals would be released during battery operation.

A typical aerial target drone is powered by a jet fuel engine, generates radio frequency (RF) signals for
tracking purposes, and is equipped with a parachute to allow recovery. Drones also contain oils,
hydraulic fluid, batteries, and explosive cartridges as part of their operating systems. There are also
recoverable, remotely controlled target boats and underwater targets designed to simulate submarines. If
severely damaged or displaced, targets may sink before they can be retrieved. Aerial targets on the
VACAPES Study Area would include AST/ALQ/ESM pods, Banner drones, BQM-74E drones,
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Cheyenne, Lear Jets, and Tactical Air-Launched Decoys (TALDs). The only expended target is the
TALD. The TALD is a non-powered, air-launched, aerodynamic vehicle. It provides false imagery to
defense acquisition systems by using chaff/electromagnetic and radar signature augmentation. It is
approximately 7.6 feet long, 10 inches high, and 10 inches wide. It weighs about 400 pounds and is
constructed of extruded aluminum.

Surface targets would include Integrated Maritime Portable Acoustic Scoring and Simulator Systems
(IMPASS), Improved Surface Tow Targets (ISTT), QST-35 Seaborne Powered Targets (SEPTAR), and
expendable marine markers (smoke floats). Expended surface targets commonly used in addition to
marine markers include cardboard boxes, 55-gallon steel drums, and a 10-foot-diameter red balloon
tethered by a sea anchor (also known as a “killer tomato”). Floating debris, such as Styrofoam, may be
lost from target boats.

An estimated 360 expended targets would be used each year within the VACAPES Study Area for the No
Action Alternative.

Target Fate and Transport

Most target fragments would sink quickly in the sea. Expended material that sinks to the sea floor would
gradually degrade, be overgrown by marine life, and/or be incorporated into the sediments. Floating non-
hazardous expended material may be lost from target boats and would either degrade over time or wash
ashore as flotsam.

Non-hazardous expended materials are defined as the parts of a device made of non-reactive material.
Typical non-reactive material includes metals such as steel and aluminum; polymers, including nylon,
rubber, vinyl, and plastics; glass; fiber; and concrete. While these items represent persistent seabed litter,
their strong resistance to degradation and their chemical composition mean they do not chemically
contaminate the surrounding environment by leaching heavy metals or organic compounds.

An extensive study conducted in Canada (Environmental Sciences Group, 2005) at Canadian Forces
Maritime Experimental and Test Ranges near Nanoose, British Columbia, concluded that, in general, the
direct impact of debris accumulation on the sea floor appeared to be minimal and had no detectable
effects on wildlife or sediment quality.

Marine Markers (Smoke Floats)

Characteristics and Numbers of Marine Markers

Marine markers are pyrotechnic devices dropped on the water’s surface. They are used in training
exercises to mark a surface position on the ocean. The chemical flame of a marine marker burns like a
flare, but also produces smoke.

The MK-25 marker consists of a cylindrical, outer tube about 18.5 inches long and 3 inches in diameter.
It weighs 3.7 pounds and produces a yellow flame and white smoke for 10 to 20 minutes. It contains red
phosphorus and a seawater-activated battery (The Ordnance Shop, 2007a). Seawater batteries use
magnesium anodes, seawater as the electrolyte, and oxygen dissolved in the seawater as oxidant.

The MK-58 is composed of tin and contains two red phosphorus pyrotechnic candles and a seawater-
activated battery. The MK-58 marine marker is about 22 inches long and 5 inches in diameter, weighs
12.8 pounds, and produces a yellow flame and white smoke for between 40 and 60 minutes (The
Ordnance Shop, 2007b).

Marine markers would be used during exercises within the VACAPES Study Area for the No Action
Alternative. Approximately 300 marine markers (smoke floats) would be expended annually during the
No Action Alternative.
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Marine Markers Fate and Transport

Smoke from marine markers would be rapidly diffused by air movement. The marker is not designed to
be recovered and would sink to the bottom and become encrusted and/or incorporated into the sediments.

Unburned phosphorus contained in the marker would settle to the sea floor where it would react with the
water to produce phosphoric acid, until all phosphorus was consumed by the reaction. Combustion of red
phosphorus would produce phosphorus oxides, which have a low toxicity to aquatic organisms. The red
phosphorus is not anticipated to have a significant effect on the marine environment (DoN, 2006b). Refer
to Section 3.3, Water Resources, for details regarding water quality.

Seawater-activated batteries would be expended during their normal service life and would not present a
significant impact to the environment (Environmental Sciences Group, 2005).

Naval Gun Ammunition

Naval Gun Ammunition Characteristics and Numbers

Naval gun fire within the VACAPES Study Area would use non-explosive and explosive 5-inch and 76-
millimeter (mm) rounds, and non-explosive, practice, 2.75-inch rockets. An estimated 4,422 rounds
would be fired annually during VACAPES Study Area exercises. More than 80 percent of the 5-inch and
76-mm rounds training rounds and all of the rockets would be non-explosive and contain an iron shell and
sand, iron grit, or cement filler. Rapid-detonating explosive (RDX) is used in explosive rounds.

Unexploded shells and non-explosive practice munitions would not be recovered and would sink to the
ocean floor. Solid metal components (mainly iron) of UXO and non-explosive practice munitions would
also sink.

Naval Gun Ammunition Fate and Transport

High-explosive, 5-inch shells are typically fuzed to detonate within 3 feet of the water surface. Shell
fragments rapidly decelerate through contact with the surrounding water and settle to the sea floor. Un-
recovered ordnance also sinks to the bottom.

Iron shells and fragments would be corroded by seawater at slow rates, with comparably slow release
rates. Over time, natural encrustation of exposed surfaces would occur, reducing the rate at which
corrosion occurred. Rates of deterioration would vary, depending on the material and conditions in the
immediate marine and benthic environment. However, the release of contaminants from UXO, non-
explosive practice munitions, and fragments would not result in measurable degradation of marine water
quality. Refer to Section 3.3, Water Resources for details regarding water quality.

The RDX material of UXO would not typically be exposed to the marine environment. Should the RDX
be exposed on the ocean floor, it would break down within a few hours (DoN, 2001). Over time, the
RDX residue would be covered by ocean sediments or diluted by ocean water.

Small-Arms and Close-In Weapons System Ammunition

Characteristics and Numbers of Small-Arms and Close-In Weapons System Ammunition

The cartridges used in .50-caliber and 7.62-mm small arms often contain lead cores. The 20-mm and
25-mm cannon shells used in Small Arms and Close-In Weapons Systems (CIWS) training are primarily
steel; 20 mm projectiles used in CIWS training are typically inert tungsten. Depleted Uranium, is being
phased out of the inventory, and is not used in training events. A total of 808,160 small-arms rounds and
201,700 cannon shells would be fired annually in the No Action Alternative.
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An estimated 540 non-explosive, practice, 40-mm grenades would be used each year. A grenade is about
the same size and shape as a chicken egg, contains high explosives in an inert dye in a metal shell, and
uses a variety of fuzes.

Small-Arms and Close-In Weapons System Ammunition Fate and Transport

Expended .50-caliber and 7.62-mm bullets may release small amounts of iron, aluminum, copper, and
tungsten into sediments and the overlying water column as bullets corrode. All of these are elements that
exist naturally in the environment. Their presence in water is mainly the result of erosion of soils and
rocks. Increased concentrations of metals in sediments would be restricted to a small zone around the
bullet, and releases to the overlying water column would be quickly diluted (DoN, 2005¢c). Refer to
Section 3.3, Water Resources, for details regarding water quality.

Chaff
Characteristics and Numbers of Chaff

Radio frequency chaff (chaff) is an electronic countermeasure designed to reflect radar waves and obscure
aircraft, ships, and other equipment from radar-tracking sources. Chaff is non-hazardous and consists of
aluminum-coated glass fibers (about 60% silica and 40% aluminum by weight) ranging in lengths from
0.3 to 3 inches with a diameter of about 40 micrometers. Chaff is released or dispensed from military
vehicles in cartridges or projectiles that contain millions of chaff fibers.

For each chaff cartridge used, a plastic end-cap and Plexiglas piston is released into the environment in
addition to the chaff fibers. The end-cap and piston are both round and are 1.3 inches in diameter and
0.13 inches thick (Spargo, 2007).

Chaff would be used during chaff exercises throughout the VACAPES Study Area. Under the No Action
Alternative, it is estimated that 1,821 chaff exercises would be held per year, releasing about
18,198 rounds (150-gram cartridges) of chaff in the VACAPES Study Area.

Chaff Fate and Transport

When deployed, a diffuse cloud of fibers undetectable to the human eye is formed. Chaff is a very light
material that can remain suspended in air anywhere from 10 minutes to 10 hours. It can travel
considerable distances from its release point, depending on prevailing atmospheric conditions (Arfsten et
al. 2002).

Based on the dispersion characteristics of chaff, large areas of open water within the VACAPES Study
Area would be exposed to chaff, but the chaff concentrations would be low. For example, Hullar et al.
(1999) calculated that a 4.97-mile by 7.46-mile area (37.1 square miles or 28 square nautical miles) would
be affected by deployment of a single cartridge containing 150 grams of chaff. The resulting chaff
concentration would be about 5.4 grams per square nautical mile. This corresponds to fewer than
179,000 fibers per square nautical mile or fewer than 0.005 fibers per square foot, assuming that each
canister contains five million fibers.

The fine, neutrally buoyant chaff streamers act like particulates in the water, temporarily increasing the
turbidity of the ocean’s surface. However, they are quickly dispersed and turbidity readings return to
normal.

The end-caps and pistons would sink; however, some may remain at or near the surface if it were to fall
directly on a dense Sargassum mat. The expended material could also be transported long distances
before becoming incorporated into the bottom sediments.
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Flares
Characteristics and Numbers of Flares

Infrared defensive flares are used at the VACAPES Study Area to attract heat-seeking missiles. Infrared
defensive flares are also called self-protection flares or decoy flares. They consist of an aluminum case
approximately 8 inches long with a 1.0- to 1.5-inch diameter.

The type of metal burned in the flare determines the color of the flame; most flares burn magnesium to
produce a white flame. Traces of orange indicate the burning of the aluminum casing. Solid flare and
pyrotechnic residues may contain, depending on their purpose and color, aluminum, magnesium, zinc,
strontium, barium, boron, chromium, cadmium, and nickel, as well as perchlorates. Hazardous
constituents in pyrotechnic residues are typically present in small amounts or low concentrations, and are
bound in relatively insoluble compounds. As inert, incombustible solids with low concentrations of
leachable metals, these materials typically do not meet the RCRA criteria for characteristic hazardous
waste. The perchlorate compounds present in the residues are persistent and do not break down readily
into other compounds in the environment. Because they are relatively soluble, they disperse quickly in
the water (DoN, 2008).

Under normal operations, the only defensive flare waste material that would enter the water would be ash
and a small, round, plastic end-cap about 1.4 inches in diameter. In rare instances, an unburned, dud flare
could enter the water. While no data specifying absolute flare reliability rates are available, the dud rate
is estimated at less than 1 percent, based on studies conducted by the Air Force (USAF, 1997).

Decoy flares are used during air combat maneuver training, chaff exercises, electronic combat operations,
and firing exercises (IMPASS). Each year, 465 flares would be used under the No Action Alternative.

Flares Fate and Transport

Because flares are designed to burn completely, only a small amount of waste falls to the sea surface.
Similar to the chaff cartridge end-caps and pistons discussed above, plastic flare end-caps would be
released into the marine environment where they would persist for long periods. Although the end-caps
would typically sink, some could remain at or near the surface if they fell directly on a dense Sargassum
mat. The expended material could also be transported long distances before becoming incorporated into
the bottom sediments.

Laboratory leaching tests of flare pellets and residual ash using synthetic seawater found barium in the
pellet tests, while boron and chromium were found in the ash tests. The pH of the test water was raised in
both tests. Ash from flares is dispersed over the water surface and then settles out. Chemical leaching
occurs throughout the settling period through the water column, and any leachates after the particles reach
the bottom are dispersed by currents. Although the compounds in the residues are persistent (that is, they
do not break down readily into other compounds), they are relatively soluble and should disperse quickly
(DoN, 2008). Refer to Section 3.3, Water Resources for details regarding water quality.

Dud flares would sink to the bottom and slowly degrade. Based on studies conducted by the Air Force,
flare dud degradation products in saltwater would include magnesium and barium (USAF, 1997).
Incidental flare duds falling into marine environments would not generate adverse effects because of the
small amount of chemicals released (USAF, 1997), the small number of dud flares, and the large dilution
capacity of the receiving waters of the VACAPES Study Area.
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Underwater Detonations

Characteristics and Numbers of Underwater Detonations

Most underwater detonations during VACAPES Study Area operations would be associated with mine
neutralization exercises. Explosive ordnance disposal (EOD) detachments place explosive charges next
to or on non-explosive practice mines. Charges used by EOD divers consist of 20-1b explosives. These
charge sizes reflect the size of charges EOD divers use to detonate mines in combat or real-world
conditions.

The combustion products from the detonation of high explosives are commonly found in seawater and
include carbon monoxide (CO), carbon dioxide (CO,), hydrogen gas (H;), water (H,0), nitrogen gas (N,),
and ammonia (NH;3). The primary contaminants that would be released from explosives used in mine
warfare training are nitroaromatic compounds such as TNT, RDX, and HMX (URS et al. 2000). Refer to
Section 3.3, Water Resources, for details regarding water quality.

Under the No Action Alternative, 12 20-1b charges would be used per year.
Underwater Detonations Fate and Transport

Initial concentrations of explosion by-products are not expected to be hazardous to marine life
(DoN, 2001) and would not accumulate in the training area because exercises are spread out over time
and chemicals rapidly disperse in the ocean. Therefore, no adverse effects from chemical by-products
would be expected. Refer to Section 3.3, Water Resources, for details regarding water quality.

3.2.3.2 Alternative 1

Under Alternative 1, VACAPES Study Area training operations would increase from current levels in
support of the Fleet Readiness Training Plan (FRTP). While the number of training operations would
increase, no new training activities, such as weapons firing or target deployment, would be introduced.
Under Alternative 1, as compared to the No Action Alternative, MEM use of:

o High-explosive bombs would remain the same;

e Non-explosive practice bombs would increase 4 percent;

o Air-to-surface high-explosive missiles would increase 39 percent;
o Air-to-air high-explosive missiles would increase 12 percent;

o Non-explosive practice missiles would increase 10 percent;

o Expended targets would increase 10 percent;

o Marine markers (smoke floats) would increase 65 percent;

o High-explosive ammunition would remain the same;

o Non-explosive practice naval gun ammunition would increase by 8 percent;
e Small-arms ammunition would increase 32 percent;

e CIWS ammunition would increase 11 percent;

o Grenades would increase 11 percent;

o Chaff rounds would increase 12 percent;

o Defensive/decoy flares would increase 77 percent; and

e 20-Ib charges would increase 100 percent.

Amounts of MEM would increase in rough proportion to the increases in training operations shown in
Tables 2.2-4 and 2.2-5. A summary of ordnance use and increase by training area is provided in Table
2.2-6.

Vessels, aircraft, and other military assets employed in training operations would carry and use hazardous
materials for routine operation and maintenance. Increases in hazardous materials transport, storage, and
use to support increased training operations under Alternative 1 would be managed in compliance with
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applicable laws and regulations. No new types of hazardous materials would be required, and existing
hazardous materials storage and handling facilities, equipment, supplies, and procedures would continue
to provide for adequate management of these materials. No significant harm or effect on the environment
is anticipated.

The amounts of hazardous waste generated by normal vessel and aircraft operations and maintenance
during training under Alternative 1 would be about the same as those generated under the No Action
Alternative. The amounts of hazardous waste generated by training operations under Alternative 1 would
be incrementally greater than those under the No Action Alternative. All hazardous waste would continue
to be managed in compliance with applicable laws and regulations. No changes in hazardous waste
management are anticipated for operating Navy assets under Alternative 1.

Proposed Increases in Training Operations

Amounts of MEM would increase in rough proportion to the changes in training operations. Navy
vessels, aircraft, and other military assets engaged in these operations would use minor quantities of
hazardous materials and generate minor quantities of used hazardous materials during routine ship
operations. These materials would be managed in accordance with applicable laws and regulations.
Hazardous materials inventories would be replenished, and used hazardous materials would be offloaded
for appropriate treatment and/or disposal while the vessels were in port.

Expand Warfare Missions: Conduct Maritime Security Surface Strike Group Training

Maritime Security (MS) Surface Strike Group (SSG) training under Alternative 1 would not be
measurably different from training which would occur within the VACAPES Study Area under the No
Action Alternative. Changes primarily would consist of repackaging cruiser/destroyer training operations
such that a three-ship SSG would practice operating as an autonomous entity. MS SSG training does not
involve the expenditure of ordnance. None of the MS SSG training would have a substantial effect on
MEM, hazardous materials use, or hazardous waste generation under Alternative 1.

Accommodate Mission Requirements Associated with Force Structure Changes

Conduct MH-60R and MH-60S Helicopter Training. See Section 1.7, Related Environmental
Documents, for a summary of the 2002 environmental assessment prepared for the proposed homebasing
and operations of new MH-60R/S helicopters and MH-60R helicopters on the east coast of the United
States (DoN, 2002). In relation to the VACAPES Study Area, the finding of no significant impact
(FONSI) identified NS Norfolk as the homebase for all or most of the MH-60R/S helicopters. MH-60R/S
training would not have a substantial effect on hazardous materials use or hazardous waste generation
under Alternative 1.

Organic Mine Countermeasures. Navy vessels, aircraft, and other military assets engaged in these
operations would use minor quantities of hazardous materials and generate minor quantities of used
hazardous materials during routine operations. These materials would be managed in accordance with
applicable laws and regulations. Although underwater detonations would increase, no adverse effects
from chemical by-products would be expected.

3.2.3.3 Alternative 2

VACAPES Study Area training operations involving hazardous materials would increase from current
levels in support of the FRTP. While the number of training operations would increase, no new training
activities, such as weapons firing or target deployment, would be introduced. MEM use under Alternative
2 (Preferred Alternative) would be the same as Alternative 1 except that the use of high-explosive bombs
would decrease by 96 percent below the No Action Alternative level.
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Amounts of MEM would increase and decrease in rough proportion to the increases and decreases in
training operations shown in Tables 2.2-4 and 2.2-5. A summary of ordnance use by training area is
provided in Table 2.2-6.

Vessels, aircraft, and other military assets employed in training operations would carry and use hazardous
materials for routine operation and maintenance. Increases in hazardous materials transport, storage, and
use to support increased training operations under Alternative 2 would be managed in compliance with
applicable laws and regulations. No new types of hazardous materials would be required. Existing
hazardous materials storage and handling facilities, equipment, supplies, and procedures would continue
to provide for adequate management of these materials. No releases of hazardous materials to the
environment and no unplanned exposures of personnel to hazardous materials are anticipated under this
alternative.

The amounts of hazardous waste generated by normal vessel and aircraft operation and maintenance
during training under Alternative 2 would be about the same as those generated under the No Action
Alternative. The amounts of hazardous waste generated by training operations under Alternative 2 would
be incrementally greater than those under the No Action Alternative. All hazardous waste would continue
to be managed in compliance with applicable laws and regulations. No changes in hazardous materials
management practices are anticipated under Alternative 2.

3.2.3.4 Unavoidable Significant Environmental Effects

The analysis presented above indicates that Alternatives 1 and 2 would not result in unavoidable
significant adverse effects.

3.2.3.5 Summary of Environmental Effects (NEPA and EO 12114)

Hazardous material, waste, and MEM used and generated during VACAPES Study Area operations
would be managed in accordance with applicable federal and state regulations and DoD service
guidelines. Any spills or mishaps would be handled pursuant to all applicable federal and state laws and
DoD regulations.

Military munitions are not considered hazardous waste when used for their intended purposes, which
include training of military personnel and research and development activities. This includes almost all
missiles, munitions, and targets used at the VACAPES Study Area. A review of the use of munitions and
targets was conducted and their hazardous constituents’ disposition was analyzed. The components that
contain hazardous constituents include propellants, batteries, flares, telemetry, igniters, jet fuel, diesel
fuel, hydraulic fluid, and explosive warheads.

Non-hazardous expended material is defined as all parts of a device made of nonreactive materials,
including parts made of metals such as steel or aluminum; polymers such as nylon, rubber, vinyl, and
plastics; glass; fiber; and concrete. While these items represent persistent seabed litter, their strong
resistance to degradation and their chemical composition mean that they do not chemically contaminate
the surrounding environment by leaching heavy metals or organic compounds. Expended material that
sinks to the sea floor would gradually degrade, be overgrown by marine life, and/or be incorporated into
the sediments. Floating non-hazardous expended material may be lost from target boats and would either
degrade over time or wash ashore as flotsam.

MEM would introduce small amounts of potentially hazardous chemicals into the marine environment.
The water quality analysis of all current and proposed operations indicates that concentrations of
constituents of concern associated with material expended in the VACAPES Range Complex under all
three alternatives would be well below water quality criteria established to protect aquatic life (see
Section 3.3, Water Resources).
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The combustion products from the detonation of high explosives are commonly found in seawater and
include carbon monoxide (CO), carbon dioxide (CO,), hydrogen gas (H,), water (H,0), nitrogen gas (N,),
and ammonia (NH;). The primary contaminant that would be released from explosives used in mine
warfare training would include nitroaromatic compounds such as TNT, RDX, and HMX (URS et
al. 2000). Initial concentrations of explosion by-products resulting from training operations associated
with any of the alternatives would not be hazardous to marine life (DoN, 2001) and would not accumulate
in the area because exercises would be spread out over time and the chemicals would rapidly disperse in
the ocean. Therefore, no adverse effects from chemical by-products would be expected.

As summarized in Table 3.2-5, less than significant impacts from hazardous materials or waste
management are anticipated under the No Action Alternative, Alternative 1, or Alternative 2 (Preferred
Alternative). Discarded training materials would be deposited in offshore areas, become buried in the sea
floor sediments, and have no measurable environmental effects. The volume of expended training items
would increase in Alternative 1 and Alternative 2 (Preferred Alternative) in correlation to changes in
operations.

TABLE 3.2-5
SUMMARY OF ENVIRONMENTAL EFFECTS
OF THE ALTERNATIVES IN THE VACAPES EIS/OEIS STUDY AREA

Summary of Effects and Impact Conclusion

Alternative and Stressor NEPA Executive Order 12114

(U.S. Territorial Waters, 0 to 12 nm) (Non-Territorial Waters, >12 nm)

No Action Alternative

Long-term, minor, and localized
accumulation of MEM on the ocean
floor, Sargassum mats, and beaches.

Long-term, minor, and localized
accumulation of MEM on the ocean
floor and Sargassum mats.

Military expended
materials (MEM)

Underwater detonations
and high-explosive
ordnance

Negligible effects. Negligible effects.

Long-term, minor, and localized Long-term, minor, and localized

Non-explosive practice
munitions

accumulation of MEM on the ocean
floor, Sargassum mats, and beaches.

accumulation of MEM on the ocean
floor and Sargassum mats.

Mine warfare
deployment/recovery

Negligible effects.

Negligible effects.

Impact conclusion

Less than significant impact.

Less than significant harm.

Alternative 1

MEM

Long-term, minor, and localized
accumulation of MEM on the ocean
floor, Sargassum mats, and beaches.
Slight increase compared to No Action.

Long-term, minor, and localized
accumulation of MEM on the ocean
floor and Sargassum mats. Slight
increase compared to No Action.

Underwater detonations
and high-explosive
ordnance

Negligible effects.

Negligible effects.

Non-explosive practice
munitions

Long-term, minor, and localized
accumulation of MEM on the ocean
floor, Sargassum mats, and beaches.
Slight increase compared to No Action.

Long-term, minor, and localized
accumulation of MEM on the ocean
floor and Sargassum mats. Slight
increase compared to No Action.

Mine warfare
deployment/recovery

Negligible effects.

Negligible effects.

Impact conclusion

Less than significant impact.

Less than significant harm.
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TABLE 3.2-5

SUMMARY OF ENVIRONMENTAL EFFECTS

OF THE ALTERNATIVES IN THE VACAPES EIS/OEIS STUDY AREA

(Continued)

Alternative and Stressor

Summary of Effects and Impact Conclusion

NEPA
(U.S. Territorial Waters, 0 to 12 nm)

Executive Order 12114
(Non-Territorial Waters, >12 nm)

Alternative 2 (Preferred Alternative)

MEM

Long-term, minor, and localized
accumulation of MEM on the ocean
floor, Sargassum mats, and beaches.
Slight increase compared to No Action.

Long-term, minor, and localized
accumulation of MEM on the ocean
floor and Sargassum mats. Slight
increase compared to No Action.

Underwater detonations
and high-explosive
ordnance

Negligible effects.

Negligible effects.

Non-explosive practice
munitions

Long-term, minor, and localized
accumulation of MEM on the ocean
floor, Sargassum mats, and beaches.
Slight increase compared to No Action.

Long-term, minor, and localized
accumulation of MEM on the ocean
floor and Sargassum mats. Slight
increase compared to No Action.

Mine warfare
deployment/recovery

Negligible effects.

Negligible effects.

Impact conclusion

Less than significant impact.

Less than significant harm.
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3.3 WATER RESOURCES
3.3.1 Introduction and Methods

Water resources on land include surface and subsurface water bodies. Since land ranges in the
VACAPES Range Complex are not being evaluated as part of this EIS/OEIS, water resources such as
lakes, ponds, rivers, streams, groundwater, and aquifers are not discussed unless they specifically pertain
to an activity in the proposed action or are linked to the marine environment. The marine environment
refers to offshore, high salinity waters, and is further defined by prevailing currents, harbor flushing
hydraulics, and tidal variations.

Water quality describes the chemical and physical composition of water as affected by natural conditions
and human activities. For the purposes of this analysis, water quality is evaluated with respect to possible
release of pollutants from those aircraft and vessels using the VACAPES Range Complex.

After the existing water quality conditions are described, the potential future water quality impacts of the
project alternatives are compared to the existing water quality conditions to identify the differences in
environmental impacts that might be expected if one of the project alternatives were selected. In other
words, environmental impacts are currently taking place from current natural and human activities,
including those of the Navy.

3.3.1.1 Assessment Methods and Data Used

Each alternative analyzed in this EIS/OEIS includes several warfare areas (e.g., Mine Warfare, Air
Warfare, etc.) and most warfare areas include multiple types of training operations (€.g., Mine
Neutralization, Air-to-Surface Missile Exercise, etc.). Likewise, several activities (e.g., vessel maneuver,
target deployment, weapons firing, etc.) are accomplished under each operation. Most of the specific
activities accomplished under a given operation are not unique to that operation. For example, many of
the operations included in the alternatives involve Navy vessel maneuvers and aircraft overflights.
Accordingly, the analysis for water resources is organized by specific activity rather than warfare area or
operations.

For the purposes of this analysis, water quality is evaluated with respect to possible release of expended
materials from aircraft and surface and subsurface vessels. To address potential impacts, the approach to
analysis includes characterizing the yearly test and training operations that may contribute expended
materials to the VACAPES Range Complex ocean environment. These include missile flights; target
expenditures; ship, boat, and aircraft operations; weapons firing; and expended materials from various
training operations. This section of the EIS/OEIS reviews the water resources and impacts to water
quality associated with training in the VACAPES Range Complex. Potential impacts to other
environmental resources are addressed in the respective sections of this chapter as appropriate. A full
discussion of hazardous materials and hazardous waste (primarily military expended materials) is
presented in Section 3.2.

EIS Study Area

In this EIS/OEIS, the water resources/water quality Study Area for the VACAPES Range Complex
includes the Navy’s sea ranges, lower Chesapeake Bay, and adjacent waters (waters from the shoreline
seaward).

The VACAPES OPAREA includes offshore surface and subsurface extending southward generally from
the Delaware-Maryland border along the coast of Maryland, Virginia, and North Carolina to the latitude
of approximately Cape Fear, North Carolina, for an estimated distance of 270 miles and seaward (east) to
3 nm off the coast, for a distance of approximately 155 nm (see Figure 1.5-1).
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Data Sources

State and federal regulations, as well as each state’s water resource/water quality programs were
reviewed. Available reference materials, including the Marine Resource Assessment for the VACAPES
Study Area, as well as prior EAs and EISs, were reviewed and are cited as appropriate.

Significance Criteria and Impact Thresholds

Numerous federal, state, and local regulations govern the protection of water resources; these regulations
are summarized in Appendix K. The primary objective of these regulations is to protect public health and
the environment, as well as biological resources.

3.3.1.2 Warfare Areas and Associated Environmental Stressors

Aspects of the proposed actions likely to act as stressors to water resources were identified by conducting
an analysis of the warfare areas, operations, and specific activities included in the alternatives.
Table 3.3-1 summarizes this analysis and shows the primary stressors associated with each operation (see
Appendix D for detailed descriptions of operations). After the primary stressors were identified, training
items associated with warfare areas and operations were identified.

TABLE 3.3-1
POTENTIAL STRESSORS ASSOCIATED WITH WATER QUALITY
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Mine Warfare (MIW)
Mine Countermeasures Exercise (MCM) Lower Chesapeake Bay v v
. . W-50A/C
v v
Mine Countermeasures Exercise (MCM) W-386, W-72
Mine Neutralization W-50C v v v v
Surface Warfare (SUW)
. . . W-386 (Air-K)
_to- v v v
i(t)m‘t:)ng Exercise (Air-to-Surface) W-72A (Air-3B)
> W-72A/B
Missile Exercise (MISSILEX) .
- - - v v v
(Air-to-Surface) W-386 (Air-K) W-72A
Gunnery Exercise (GUNEX) W-386 (Air-K), W-72A, v v
(Air-to-Surface) W-72A (Air-1A), W-50C
GUNEX (Surface-to-Surface) - Boat W-50C, R-6606 v v
GUNEX (Surface-to-Surface) - Ship W-386, W-72 v v
Laser Targeting W-386 (Air-K)
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TABLE 3.3-1
POTENTIAL STRESSORS ASSOCIATED WITH WATER QUALITY (Continued)
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Visit, Board, Search, and Seizure/Maritime
Interception Operations (VBSS/MIO)- VACAPES OPAREA
Ship
VBSS/MIO- Helo VACAPES OPAREA
Air Warfare (AW)
. W-72A
Air Combat Maneuver (ACM) (Air-2A/B, 3A/B)
GUNEX (Air-to-Air) W-72A v
. . W-386 (Air D, G, H, K) v v
MISSILEX (Air-to-Air) W-T2A
GUNEX (Surface-to-Air) W-386, W-72 v v
. W-386
_to- v v
MISSILEX (Surface-to-Air) (Air D, G, H, K)
Air Intercept Control (AIC) W-386, W-72
Detect to Engage (DTE) W-386, W-72
Strike Warfare (STW)
. . W-386
v v v
HARM Missile Exercise (AirE, F. 1, and J)
Amphibious Warfare (AMW)
FIREX with Integrated Maritime Portable W-386 (7C/D, 8C/D), v v v
Acoustic Scoring and Simulator System W-72 (1C1/2) (Preferred
(IMPASS) Areas), W-386 (5C/D)
(Secondary Areas )
Electronic Combat (EC)
. . W-386, W-386 (Air-K), v
Chaff Exercise - Aircraft and W-72
Chaff Exercise - Ship W-386 and W-72 v
. . W-386, W-386 (Air-K), v
Flare Exercise - Aircraft and W-72
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TABLE 3.3-1

POTENTIAL STRESSORS ASSOCIATED WITH WATER QUALITY (Continued)
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Electronic Combat (EC) Operations -
Aircraft

EC Operations- ship VACAPES OPAREA

W-386 (Air-K)

Test and Evaluation

Shipboard Electronic Systems Evaluation

Facility (SESEF) Utilization VACAPES OPAREA

Table 3.3-2 identifies the training item source associated with the expended materials for each operation
and the location relative to the shoreline where the operation would occur.

TABLE 3.3-2
EXPENDABLE OR HAZARDOUS TRAINING ITEM ASSOCIATED WITH THE VACAPES
RANGE COMPLEX OPERATIONS

Warfare Area and Operation Training Area Proximity Expended Training Item
Mine Countermeasures 3-12 nm e MK-103 (Alternative 2 only) 0.002-
Exercise (MCM) Ib Net Explosive Weight (NEW)

3-12 nm ¢ 20-1b NEW charges

o AMNS (3.24 -1b NEW)

e MK-82/GBU-30/38 (500-1b High
Explosive (HE)

¢ MK-83/GBU-32 (1,000-1b HE

¢ MK-84 (2,000-1b HE)

e MK-20 (cluster bomb HE)

Outside 12 nm ¢ MK-20 non-explosive practice
munitions (NEPM)

¢ MK-76 (NEPM)

e BDU-45 (NEPM)

¢ BDU-33, GBU-12, JDAM, JSOW,
MK-76, MK-82, MK-84 (all NEPM)

e AGM-114 Hellfire (HE)

¢ AGM-65 E/F (Maverick HE)

¢ AGM-88 (HARM)

o AGM-65 LSR (Maverick)

o AGM-84 (Harpoon)

Mine Neutralization

Bombing Exercise (BOMBEX)
(Air-to-Surface)

Missile Exercise (MISSILEX) Outside 12 nm 75%
(Air-to-Surface) 3-12 nm 25%
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TABLE 3.3-2
EXPENDABLE OR HAZARDOUS TRAINING ITEM ASSOCIATED WITH THE VACAPES
RANGE COMPLEX OPERATIONS (Continued)

Warfare Area and Operation Training Area Proximity Expended Training Item
e .50-caliber projectile

Gunnery Exercise (GUNEX) Outside 12 nm 75% e 2.75-inch rockets

(Air-to-Surface) 3-12 nm 25% e M-240 (7.62 mm projectile)

e 20-mm projectile (NEPM)
e .50-caliber projectile

e 7.62-mm projectile

o 40-mm grenades

¢ 5-inch projectile

e 7- mm projectile

GUNEX (Surface-to-Surface) Inside 3 nm 10%
(Boat) 3-12 nm 90%

GUNEX (Surface-to-Surface) Outside 12 nm

(Ship) ¢ .50-caliber projectile
e 25-mm projectile
GUNEX (Air-to-Air) Outside 12 nm o 20-mm projectile

o AIM-7 (HE and NEPM)
o AIM-9 (HE and NEPM)

MISSILEX (Air-to-Air) Outside 12 nm « AIM-120 (HE and NEPM)
o AIM-132
¢ 5-inch projectile
GUNEX (Surface-to-Air) Outside 12 nm e 76-mm projectile
e 20-mm projectile
e NATO Sea Sparrow
MISSILEX (Surface-to-Air) Outside 12 nm E‘(’)ﬁ:}?ﬂ%ﬁg:ﬁiﬁf"w
e SM-2
HARM Missile Exercise Outside 12 nm o AGM-88 (HARM)
Firing Exercise (FIREX) with e 5-inch projectile (NEPM and 8-1b
Integrated Maritime Portable NEW HE)

Acoustic Scoring and Outside 12 nm

Simulator System (IMPASS)

e RR-144A/AL

Chaff Exercise Outside 12 nm e MK-214
e MK-216
Flare Exercise Outside 12 nm e Defensive Flares

3.3.2 Affected Environment

The affected environment for purposes of water quality includes the VACAPES Study Area and lower
Chesapeake Bay (shoreline from NS Norfolk north 25 nm) and referred to as the VACAPES Study Area.
As mentioned in Chapters 1 and 2, the VACAPES Range Complex includes land areas, but these areas
are not analyzed in this EIS/OEIS. The area of the VACAPES Range Complex assessed in this EIS/OEIS
is almost entirely offshore training sea space, undersea space, and special use airspace. For water quality
purposes, the majority of area assessed is the 27,661 nm? of sea space, which begins 3 nm from shore
where state waters end; however, the nearshore environment is also included in this analysis.
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The physical oceanography of the Study Area can be characterized in terms of its bathymetry, or bottom
topography, and its circulation. Sediment transport and deposition and bottom composition also are
elements of physical oceanography. Bathymetry and bottom composition are addressed in Section 3.1,
Bathymetry and Sediments. Water characteristics, sediment transport, deposition and circulation are
discussed below, along with marine water quality. Fate and transport of expended materials in the marine
environment is discussed in Section 3.2.

3.3.2.1 Marine Water Quality

The VACAPES Study Area is located in the coastal and offshore waters of the western North Atlantic
ocean adjacent to the States of Delaware, Maryland, Virginia, and North Carolina and extends seaward
into waters more than 4,000 m deep (see Figures 1.1-1 and 2.1-1). Cape Hatteras, North Carolina is
generally considered to be a transition zone between the warm, tropical waters found to the south and the
cool, temperate waters to the north. Cape Hatteras separates the oceanic provinces of the South-Atlantic
Bight (SAB) from those of the Mid-Atlantic Bight (MAB). The SAB encompasses the area from the
Florida Straights to Cape Hatteras, while the MAB extends from Cape Hatteras to the southwestern flank
of Georges Bank (DoN, 2001a; DoN, 2008). The majority of the VACAPES Study Area is located in the
MAB, but the southernmost section of the OPAREA is located in the northernmost limit of the SAB
province. Thus, both oceanic provinces influence the physical environment of the OPAREA.

Water quality in the marine environment is determined by a complex set of interactions between chemical
and physical processes operating continuously in the ocean system. This dynamic equilibrium is
expressed by a variety of indicators, including temperature, salinity, dissolved oxygen, and nutrient levels.
Water pollutants alter the basic chemistry of sea water in various ways. The following discussion
characterizes in general terms the major determinants of marine water quality in the VACAPES Study
Area.

Currents

Prevailing winds and centripetal force cause surface waters to move in a gyre or circular fashion in ocean
basins. In the North Atlantic Ocean, this gyre system is composed of the Gulf Stream, North Atlantic,
Canary, and Equatorial Currents. Additional surface water masses found in the VACAPES Study Area
are Chesapeake Bay plume water, Delaware Bay plume water, and mid-Atlantic shelf water (or Virginia
Coastal Water) (DoN, 2008).

The Gulf Stream exerts a considerable influence on the oceanographic conditions in the VACAPES Study
Area. In general, the Gulf Stream flows roughly parallel to the coastline from the Florida Straits to Cape
Hatteras, where it is deflected from the North American continent and flows northeastward past the Grand
Banks (Figure 3.3-1). After the Gulf Stream separates from the east coast in North Carolina, the current
passes through the southeastern portion of the VACAPES Study Area (DoN, 2008). In this area, the Gulf
Stream is approximately 27 nm wide and 3,281 feet deep. Surface velocity ranges from two to five knots
and temperature from 77 to 82°F.

Relatively fresh or brackish water from the Chesapeake and Delaware Bays flows out of these estuaries in
the form of plume water. The Coriolis force causes this less dense (because it is lower in salinity) water
to turn south, resulting in southward-flowing, coastally trapped currents. An increase in river flow and
ebbing tides force more water out of the respective bays; thus, the seaward front of the plume extends
across the shelf. During the summer months predominant southwesterly winds cause a seaward
expansion of the plume over the continental shelf, creating a well-stratified, two-layer system. The warm
surface waters are replaced by deeper, more saline, nutrient-rich water (DoN, 2008).
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Temperature and Salinity

Temperature stratification varies greatly between summer and winter in the waters of the VACAPES
Study Area. The water column is vertically well-mixed, with water temperatures of 14°C (57°F) at the
surface and 11°C (52°F) at depth in the winter; the water column is vertically stratified, with 25°C
(77°F) water near the surface and 10°C (50°F) water at depths greater than 656 feet during the summer
(Paquette et al., 1995).

The marine environment has a high buffering capacity (i.e., the pH of seawater is relatively stable) due to
the presence of dissolved elements, particularly carbon and hydrogen. Most of the carbon in the sea is
present as dissolved inorganic carbon that originates from the complex equilibrium reaction of dissolved
carbon dioxide (CO,) and water. This CO,-carbonate equilibrium system is the major buffering system in
seawater, maintaining a pH between 7.5 and 8.5.

The major chemical parameters of marine water quality include pH, dissolved oxygen, and nutrient
concentrations. The major ions present in seawater are sodium, chloride, potassium, calcium,
magnesium, and sulfate.

Salinity ranges from 28 to 36 parts per thousand (ppt) over the continental shelf. Lower salinities are
found near the coast and the highest salinities found near the continental shelf break, with highest
salinities during the winter and lowest in the spring. The intrusion of saltier water (greater than 35 ppt)
from the continental slope waters and freshwater input from coastal sources causes the variability in this
area. A fairly uniform salinity range (32 to 36 ppt) is maintained throughout the year in continental slope
waters in the VACAPES Study Area, with pockets of high-salinity water (38 ppt) near the Gulf Stream in
the fall (DoN, 2008).

Sediment Transport and Deposition

The continental shelf and slope of the MAB are covered with unconsolidated terrigenous sediments,
primarily sand, silt, clay, and some gravel. A small amount of carbonate is found in the bottom sediments
north of Cape Hatteras, although sediments south of the Cape contain as much as 50 percent. The
continental shelf of the MAB is primarily covered by medium-grained sands composed primarily of
quartzite and feldspar with less than five percent calcium carbonate while the continental shelf off Cape
Hatteras is covered by a mixture of sand, silt, and clay (DoN, 2008).

Rivers draining eastern North America presently carry little sediment to the continental shelf as most is
trapped in estuaries or coastal marshes. The fine-grained materials found in the bottom sediments have
been winnowed out and transported either shoreward into estuaries or off the shelf via the canyons onto
the continental slope. The continental slope sediments in the mid-Atlantic area are primarily silt and clay,
but seaward of the 3,000 m isobath, fine-grained biogenic calcareous sediments predominate
(DoN, 2008).

Water Pollutants

The heavy concentration of activity in coastal areas, combined with pollutants flowing from streams far
inland and others carried through the air great distances from their source, are the primary causes of
nutrient enrichment, hypoxia, harmful algal blooms, toxic contamination, sedimentation, and other
problems that plague coastal waters (U.S. Commission on Ocean Policy [USCOP], 2004). Not only do
degraded waters cause significant ecological damage, they also lead to economic impacts due to beach
closures, curtailed recreational activities, and additional health care costs. Reducing water pollution will
result in cleaner coastal waters, healthy habitats that support aquatic life, and a suite of economic benefits.

Water quality in the VACAPES Study Area is affected by human activities in the heavily developed mid-
Atlantic coastal areas. These continental shelf waters are located in the MAB that extends from
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Nantucket Shoals, Massachusetts, to Cape Hatteras, North Carolina. The Hudson River, Delaware Bay,
and Chesapeake Bay are among the large rivers and estuaries that discharge fresh water into the MAB
(NASA, 2005). Water quality in Delaware Bay and Chesapeake Bay are discussed in subsequent
sections.

The USEPA’s 2002 National Water Quality Inventory found that just over half of the estuarine areas
assessed were polluted to the extent that their use was compromised, either for aquatic life, drinking
water, swimming, boating, or fish consumption. Estuarine waters can directly or indirectly affect marine
water quality of coastal waters. The interagency 2004 Draft National Coastal Condition Report II rated
coastal waters along the southeast United States as being in fair condition (USCOP, 2004).

Point source pollution comes from identifiable sources. The major point sources of pollution to the
nation’s waterways include wastewater treatment plants, sewer system overflows, septic systems,
industrial facilities, and animal feeding operations. Nutrient pollution has had a major impact on coastal
waters, contributing to toxic algal blooms, loss of seagrass habitat and coral reefs, and oxygen depletion
(USCOP, 2004).

Nonpoint source pollution arises when rainfall and snowmelt carry contaminants over land, into streams
and groundwater, and down to coastal waters. Nonpoint source pollutants include: fertilizers and
pesticides from rural farms and urban lawns; bacteria and viruses from livestock and pet waste; sediments
from improperly managed construction sites and timber harvesting; oil and chemicals flowing over
streets, parking lots, and industrial facilities; and a variety of pollutants being blown along airborne
pathways. Ninety percent of impaired water bodies do not meet water quality standards at least in part
because of nonpoint source pollution. The majority of nonpoint source pollution entering rivers,
estuaries, coastal waters, and ultimately the oceans is from agricultural and storm water runoff
(USCOP, 2004).

Shipboard waste-handling procedures governing the discharge of non-hazardous waste streams were
established for commercial and Navy vessels (DoN, 1996). These categories of waste include: (a)
Liquids: “black water” (sewage); “gray water” (water from deck drains, showers, dishwashers, laundries,
etc.); and oily waste (oil water mixtures); and (b) Solids (garbage). Table 3.3-3 summarizes the waste
stream discharge restrictions for Navy vessels at sea.

TABLE 3.3-3
WASTE DISCHARGE RESTRICTIONS FOR NAVY SHIPS
Type of Waste
Zone (nm from shore)
Black Water (Sewage) Gray Water
If vessel is equipped to collect gray water,
i . pump out when in port. If no collection
U.S. Waters (0-3 nm) No discharge. capability exists, direct discharge
permitted.
lljz.Srirg)ontlguous Zone (3- Direct discharge permitted. Direct discharge permitted.
>12 nm from shore Direct discharge permitted. Direct discharge permitted.
Zone Oily Waste Garbage (Non-plastic)
Discharge allowed if waste has no
visible sheen. If equipped with Oil .
U.S. Waters (0-3 nm) Content Monitor (OCM), discharge No discharge.
<15 ppm oil.
Iljz.Slin?)ontlguous Zone (3- Same as 0-3 nm. Pulped garbage may be discharged.
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TABLE 3.3-3
WASTE DISCHARGE RESTRICTIONS FOR NAVY SHIPS (Continued)
Type of Waste
Zone (nm from shore)
Black Water (Sewage) Gray Water

If equipped with OCM, discharge

<15 ppm oil. Ships with Oil/Water
>12 nm from shore Separator but no OCM must process | Direct discharge permitted.

all bilge water through the oil-water

separator.
Zone Garbage (Plastic) Garbage (Plastic)

(Non-food-contaminated) (food-contaminated)

U.S. Waters (0-3 nm) No discharge. No discharge.
U.S. Contiguous Zone (3- No discharge. No discharge.
12 nm)
12-50 nm from shore No discharge. No discharge.

Retain last 20 days before return to Retain last three days before return to port.
>50 nm from shore . : . .

port. Discharge if necessary. Discharge if necessary.

Source: Northern Division 1996; Office of the Chief of Naval Operations 1994

A No Discharge Zone (NDZ) is an area of a waterbody or an entire waterbody into which the discharge of
sewage (whether treated or untreated) from all vessels is completely prohibited. There are two NDZs in
Maryland and two inVirginia; however, only one in Virginia is relevant to the Study Area. Maryland’s
NDZs include Herring Bay and the Northern Coastal Bays. The Herring Bay NDZ is a 3,145-acre area of
water located along the western shore of the Chesapeake Bay in southern Anne Arundel County. The
Northern Coastal Bays NDZ is 12,780 acres of water that include all tidal waters north of the Ocean City
Inlet to the Delaware State line (USEPA, 2007b).

Virginia’s NDZ, as applicable to the Study Area, is for the Lynnhaven River Watershed and encompasses
an area of land and water approximately 64 square miles with nearly 150 miles of shoreline located in the
northern part of the City of Virginia Beach. The Lynnhaven River flows to the Chesapeake Bay through
Lynnhaven Inlet and upstream portions of the Lynnhaven River system flow either north to the
Chesapeake Bay or south to the North Carolina sounds depending on wind and tidal patterns. These
zones are designed to give states an additional tool to address water quality issues associated with sewage
contamination (USEPA, 2007b).

3.3.2.2 Delaware Water Quality

Delaware’s Atlantic coastline consists of a series of barrier beaches and dunes from Cape Henlopen to
Fenwick Island, open only by one large inlet at the Indian River Bay. The Delaware Coastal Programs
differentiate between the coastal zone and the coastal strip of the state. The entire state is included in the
coastal zone, which is managed by the Delaware Coastal Management Program through several state laws
and authorities, including the federal Coastal Zone Management Act (DNREC, 2002).

The coastal strip is an approximately 4-mile wide band of land that parallels the entire Delaware
coastline. It was defined by the Delaware State Coastal Zone Act of 1971, which is the primary authority
for regulating heavy industry, manufacturing, and bulk transfer facilities in the coastal strip. Nearly
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25 miles of beaches border the Atlantic Ocean; almost half are in state parks (NOAA, 2007a;
DNREC, 2002).

The Delaware Estuary is one of the largest in the east, at 685 square miles of water surface, exceeded only
by the Chesapeake Bay, Long Island Sound, and the combined Pamlico-Albemarle Sounds (Frithsen et
al., 1991). The Delaware Estuary includes 5,985 square miles of drainage area, which is approximately
47 percent of the Delaware River Basin. The Delaware River provides the estuary with 58 percent of its
freshwater input. Delaware Bay lies between the shorelines of Delaware and New Jersey. The average
depth of Delaware Bay (in the zone nearest the ocean) is 31.5 feet. Maximum depth, which is in the
shipping lane near the Harbor of Refuge in Lewes, Delaware, is 151 feet (Sutton et al., 1996).

There are four regions of the Delaware Estuary; however, only three are discussed here (Lower Estuary,
Upper Estuary, and Delaware Bay regions), as they are most proximal to coastal waters. The Upper
Estuary region stretches from Trenton, New Jersey southwestward to the Pennsylvania/ Delaware border,
and consists of 1,743 square miles of small sub-watersheds in Pennsylvania and New Jersey. Riverfront
industry and development, as well as several major ports, make the Delaware River a critical economic
resource to both states in this region. Contaminants from an industrial legacy and water withdrawals
serving the needs of industry and urban populations are the major sources of concern here, in addition to
wastewater and combined sewer overflows and storm water runoff (Partnership for the Delaware
Estuary, 2006).

The Lower Estuary region stretches south from the Delaware/Pennsylvania border, to the point where the
Delaware River opens to become the Delaware Bay. This region, encompassing 1,020 square miles,
includes the Christina River Basin in Delaware and the Salem River Watershed in New Jersey, as well as
several smaller watersheds. Riverfront industry and the Port of Wilmington make this area a significant
economic resource and, thus, present many of the same opportunities and challenges as in the Upper
Estuary region. The mixing of salt and fresh water in this portion of the Delaware River makes turbidity
and its effects on legacy pollutants a major concern. The importance of maintaining wetlands here for
water quality and flood control also involves sediment budgeting (Partnership for the Delaware
Estuary, 2006).

The Delaware Bay region stretches southeast from the widening of the Delaware River to the Atlantic
Ocean. This region of 1,539 square miles includes the Maurice River Watershed in New Jersey and the
Mispillion River Watershed in Delaware, as well as smaller sub-watersheds along both sides of the
Delaware Bay. Recreational boating, fishing, and tourism are major economic influences in this region.
Runoff from agriculture and storm water from increasing development (on shallow soil) are major
concerns (Partnership for the Delaware Estuary, 2006).

The Delaware Estuary has one of the highest nutrient inputs of any major estuary in North America
(Sutton et al., 1996). Urban wastewater is the major source of both nitrogen and phosphorus in the
estuarine system. On average, total phosphorus dropped dramatically in the early 1970s, but stayed
relatively constant since that time. Ammonium concentrations have been steadily declining, with
proportionate increases in nitrogen concentrations (Partnership for the Delaware Estuary, 2006).

The Delaware Estuary is negatively impacted to varying degrees by toxic substances released to its waters
through human activities. Elevated levels of heavy metals and organic contaminants such as pesticides
and polychlorinated biphenyls (PCB) were detected in the sediment, water column, and in organisms of
the estuary. While there are few exceedances of USEPA’s water quality criteria for toxic substances in
the Delaware Estuary, there are concerns about long-term, chronic impacts. The highest concentrations of
toxic substances occur in the urban area, such as those in the water column or those in bottom sediments.
There may be some point sources for metals, but organic contaminants appear to be primarily from
nonpoint sources (Delaware Estuary Program, 1998).
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Metal concentrations tend to decline from the transition zone to the ocean, probably as a result of
increasing dilution by seawater and fewer dischargers. Storms, dredging, and to some degree shipping
and boating activities, re-suspend sediments and potentially remobilize these metals. Total loadings of
arsenic, chromium, copper, and lead to the Delaware Estuary are approximately 110 tons. A significant
portion of these loadings originate from point sources discharging directly into the estuary; however,
nonpoint sources also contribute to the loadings. Urban runoff contributes significant metals to the
estuary. Agricultural runoff adds a significant source of arsenic to the estuary because of long-term use of
inorganic pesticides. Atmospheric deposition contributes a small proportion of the total loadings of
arsenic, chromium, and lead. Urban runoff, point sources, atmospheric deposition, and groundwater all
contribute significant amounts of mercury to the estuary. The total yearly loading of mercury is
approximately 11 tons (Delaware Estuary Program, 1998).

The highest level of organic toxic substances are associated with urban areas. Chlorinated hydrocarbons
are of particular concern because they biomagnify in biota. Some of these compounds can be formed as a
result of water treatment by chlorination. Most contributions of chlorinated pesticides to the estuary are
from agricultural runoff, amounting to approximately 11 tons per year (Delaware Estuary Program, 1998).

DNREC adopted a watershed approach to determine the most effective and efficient methods for
protecting water quality or abating existing problems. Five basins and 41 watersheds were delineated.
Under the watershed approach, DNREC will evaluate all sources of pollution that may impact a waterway
and target the most significant sources for management (USEPA, 2000).

Summary of Delaware Water Quality

o The entire State of Delaware is in the coastal zone.

e The water resources related to the Study Area include the coastal zone, Delaware Estuary and
Delaware Bay.

o The primary water quality concerns in the Delaware Estuary include nutrients (nitrogen and
phosphorus) and urban wastewater is the major source.

o Other water quality concerns include toxics (i.e., metals, arsenic, chromium, lead, chlorinated
hydrocarbons) and organic contaminants; however, the highest concentrations are primarily found in
the water column in urban areas or bottom sediments from urban and agricultural runoff, and
atmospheric deposition.

o Metal concentrations decline as the progression is made from the transition zone to the ocean due to
dilution by seawater and fewer dischargers.

3.3.2.3 Maryland Water Quality

Maryland’s coastal zone includes 16 counties and Baltimore City, encompasses two-thirds of the State’s
land, and is home to 67.83 percent of its residents. Maryland has 4,360 miles of coastline along the
Chesapeake Bay, Coastal Bays, and Atlantic Ocean, and almost 95 percent drains to the Chesapeake Bay
(Maryland Department of Natural Resources, 2007). Most of the ocean shoreline supports aquatic life
(USEPA, 2000).

The Maryland coastal zone is composed of the land, water, and subaqueous land between the territorial
limits of Maryland in the Chesapeake Bay, coastal bays, and Atlantic Ocean, as well as the towns, cities,
and counties that contain the coastline. It falls into two distinct regions: the Atlantic Coast, including the
Atlantic Coastal Bays (Coastal Bays), and the Chesapeake Bay, which together equal 7,719 miles of
shoreline. The Maryland Coastal Zone extends from 3 miles out in the Atlantic Ocean to the inland
boundaries of the 16 counties bordering the Atlantic Ocean, Chesapeake Bay, and the Potomac River up
to the District of Columbia. The State has a National Estuarine Research Reserve funded by NOAA and
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Maryland. The Chesapeake Bay, Maryland Reserve has three components located in Harford, Anne
Arundel, Prince George’s, and Somerset Counties (NOAA, 2007b).

Maryland’s Coastal Bays, provide habitat for a wide range of aquatic life. The main threats to these bays
include development, nutrients, sediments, and other anthropogenic sources. Water quality conditions in
Maryland’s Coastal Bays range from generally degraded conditions within or close to tributaries to better
conditions in the bay regions. High nitrate levels are found in the freshwater reaches of streams,
including excess algae, chronic brown tide blooms, algal blooms, and incidents of low dissolved oxygen
due to nutrient enrichment (Wazniak et al., 2004).

Nutrient overenrichment from nitrogen and phosphorus is a threat to the Coastal Bays, leading to
degraded water quality and ecosystem health. Symptoms of ecosystem degradation include increased
phytoplankton blooms (measured as water column chlorophyll a) and related swings in dissolved oxygen.
The upper tributaries, such as the northern Coastal Bays and Newport Bay, are severely enriched in
nitrogen; the southern Coastal Bays, including Sinepuxent and Chincoteague, have the lowest total
nitrogen concentrations. Phosphorus enrichment is more widespread than nitrogen enrichment.
Chlorophyll values were generally low in the open bays (Wazniak et al., 2004).

Although the Coastal Bays are shallow lagoons that typically do not stratify, oxygen values are frequently
low in some areas. The Water Quality Index synthesizes the status of the four water quality indicators:
chlorophyll a (algae), total nitrogen, total phosphorus, and dissolved oxygen into a single indicator of
water quality and compares measured variables to values known to maintain fisheries and seagrasses
(Wazniak et al., 2004). Currently, tributaries generally show poor to very degraded water quality,
primarily due to high nutrient inputs, while the open bays have good to excellent water quality. Also, the
northern bays are generally in poorer condition than the southern bays. More highly flushed regions such
as Sinepuxent Bay and south Chincoteague Bay have excellent water quality; however, south
Chincoteague has many sites with high phosphorus concentrations (Wazniak et al., 2004).

Nutrient concentrations are variable between the two regions and many sites throughout the system are
displaying subsequent ecosystem effects of high phytoplankton and reduced dissolved oxygen. Since this
has an impact on aquatic communities, some regions within the Coastal Bays do not provide suitable
habitat for seagrasses or fish (Wazniak et al., 2004).

Potomac River

The Potomac River watershed comprises about 22 percent of the land area, and 30 percent of the
population of the Chesapeake Bay watershed (Interstate Commission on the Potomac River Basin, 2007).
As a result, pollution loads from the Potomac River have a significant impact on the health of the bay.

The District of Columbia, Maryland, and Virginia have placed portions of the tidal Potomac River on
their 303(d) impaired waters lists for PCB contamination. Fish consumption advisories were issued due
to elevated PCB concentrations in fish tissue and PCB concentrations in water have exceeded state
standards in some cases. The TMDL analysis for each jurisdiction must include a determination of the
sources that contribute to the impairment and by what amount those sources must be reduced so that PCB
levels in fish and in water meet or fall below state standards. A single TMDL was developed for the three
jurisdictions; USEPA, Region III, issued a Decision Rational for approval of the TDML on 31
October 2007 (Interstate Commission on the Potomac River Basin, 2007).

Summary of Maryland Water Quality

o Maryland has 4,360 miles of coastline along the Chesapeake Bay, Coastal Bays, and Atlantic Ocean,
and almost 95 percent drains to the Chesapeake Bay.
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e The water resources in Maryland most relevant to the Study Area include the coastal zone,
Chesapeake Bay, Coastal Bays, and the Potomac River.

o Nutrient enrichment (both nitrogen and phosphorus) is the main threat to water quality in the Coastal
Bays, with higher concentrations in the northern coastal bays.

o Pollution from the Potomac River has an impact on the Chesapeake Bay. Portions of the Potomac
River were placed on the 303(d) impaired waters list. A TMDL for PCBs was jointly developed by
the District of Columbia, Maryland, and Virginia and subsequently approved by USEPA, on 31
October 2007.

3.3.2.4 Virginia Water Quality

Virginia’s coastal zone covers 8,950 square miles, or approximately one quarter of the state, and is
defined by the boundaries of counties, cities, and towns adjacent to tidal waters. Open waters in the
southern (lower) half of Chesapeake Bay, and the tidal waters of the James, York, and Rappahannock
Rivers occupy almost 2,400 square miles of that area. According to recent measurements, the interface
between open water and land in the coastal zone extends along more than 10,000 miles of tidal shoreline
(NOAA, 2007¢; VA DEQ, 2001).

Water quality parameters are measured at over 4,000 stations in Virginia’s coastal zone (VA DEQ, 2001).
The monitoring data indicate that 316 coastal water bodies are impaired, meaning they do not meet
standards for their designated uses (supporting aquatic life, shellfish harvesting, swimming, or supplying
drinking water).

The majority of areas in the coastal zone that fail to meet standards are impaired for use as shellfish
harvesting waters due to bacteria. Approximately 142 square miles of Virginia tidal waters are closed to
harvesting of shellfish; TMDLs for these areas will be developed by 2010. The Virginia Department of
Health (VDH) Division of Health Hazard Controls has six health advisories in effect to restrict and one
advisory to prohibit fish consumption (USEPA, 2000). Fishing is allowed in all Virginia tidal waters;
however, several health advisories exist for waters in basins within the Study Area, including the James
River Basin (kepone, an insecticide, and PCBs), York River Basin (PCBs and mercury), Rappahannock
River Basin (PCBs), and the Chesapeake Bay/Atlantic Ocean and Small Coastal Basin (PCBs and
mercury) (VA DEQ, 2006).

Virginia’s Coastal Program links state agencies and programs that manage diverse coastal resources along
the Chesapeake Bay; the Atlantic Ocean; the Rappahannock, York, and James Rivers; and portions of the
tidal Potomac River. Key issues for the Commonwealth include restoration of the oyster fishery, water
quality in the Chesapeake Bay, and management of a growing aquaculture industry (VA DEQ, 2001).

Rappahannock River

The Rappahannock River Basin is located in the northeastern portion of Virginia and covers 2,715 square
miles (approximately 6.8% of Virginia’s total area). The Rappahannock River Basin is bordered by the
Potomac-Shenandoah Basin to the north and the York River Basin and Coastal Basin to the south. The
headwaters lie in Fauquier and Rappahannock Counties and flow in a southeasterly direction to its mouth,
where it enters the Chesapeake Bay (VA DEQ, 2006).

Agriculture, atmospheric deposition of nitrogen, industrial and municipal point sources, internal nutrient
recycling, loss of riparian habitat, and sources outside the jurisdiction are the main contributors to water
quality contamination in estuarine waters of the Rappahannock River Basin. There are 18 approved
TMDLs for this basin, 12 for fecal coliform and six for Escherichia coli (E. coli) (VA DEQ, 2006).
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York River

The York River Basin lies in the central and eastern section of Virginia and covers 2,662 square miles
(approximately 7% of the Virginia’s total area). It is defined by hydrologic boundaries. The basin is
bounded by the Rappahannock River Basin to the north and east and the James River Basin to the south
and west. The headwaters of the York River begin in Orange County and flow in a southeasterly
direction for approximately 220 miles to its mouth at the Chesapeake Bay (VA DEQ, 2006).

The sources of water quality contamination in estuarine waters of the York River Basin include industrial
point sources, municipal point sources, agriculture, atmospheric deposition of nitrogen, sedimentation,
internal nutrient recycling, sources outside of the jurisdiction and unknown sources. There are five
approved TMDLs for this basin, one for fecal coliform and four for E. coli (VA DEQ, 2006).

James River

The James River Basin occupies the central portion of Virginia and covers 10,206 square miles or
approximately 25 percent of the Commonwealth’s total land area. It is Virginia’s largest river basin and
is made up of the Upper, Middle, and Lower James River Subbasin and the Appomattox River Subbasin.
The James River Basin begins in the Alleghany Mountains, and the river flows in a southeasterly
direction to Hampton Roads where it enters the Chesapeake Bay. The James is formed by the confluence
of the Jackson and Cowpasture Rivers and flows 228 miles to the Fall Line at Richmond and another
111 miles to the Chesapeake Bay. The population for the James River Basin is concentrated in
Tidewater, with over one million people, and the Greater Richmond/Petersburg area with over
750,000 (VA DEQ, 2006).

The lower James River subbasin is most proximal to the EIS Study Area. Industrial and municipal point
sources, agriculture, atmospheric deposition of nitrogen, internal nutrient recycling, loss of riparian
habitat, and sources outside the jurisdiction are the main contributors to water quality contamination in
estuarine waters of the James River Basin. There are four TMDLs in the lower James River Basin; two
are for E. coli, one is for enterococci and fecal coliform, and the fourth is for phosphorus (VA
DEQ, 2007).

Nearly all of Virginia’s estuarine waters flow into the Chesapeake Bay (VA DEQ, 2006). The control of
nonpoint source pollution and implementation of best management practices comprise much of the effort
to improve water quality in the Chesapeake Bay and its tributaries. Water quality monitoring data, land
use inventories, animal density data, and other information is used to assess watersheds for nonpoint
source pollution control efforts. At present, most of the coastal zone outside of the undeveloped portions
of the upper York River watershed are ranked as high or medium priorities for nonpoint source pollution
control. This reflects the potential for pollution created by development and the prevalence of agricultural
nutrient use on the Middle Peninsula, Northern Neck, and Eastern Shore.

Summary of Virginia Water Quality

e Virginia’s coastal zone covers 8,950 square miles, or approximately one quarter of the state

e The water resources in Virginia most relevant to the Study Area include the coastal zone, Chesapeake
Bay, and the James, York and Rappahannock Rivers.

o Industrial and municipal point sources, agriculture, atmospheric deposition of nitrogen, internal
nutrient recycling, loss of riparian habitat, and sources outside the jurisdiction are the main threats to
estuarine water quality.

e The VDH has issued 52 fish consumption advisories in the state (12 for mercury, 39 for PCBs and one
for kepone). The advisories in the Study Area include the James River Basin for kepone (an
insecticide), mercury, and PCBs; York River Basin for PCBs and mercury; Rappahannock River Basin
for PCBs; and the Chesapeake Bay/Atlantic Ocean and Small Coastal Basin for PCBs and mercury.
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Chesapeake Bay

The Chesapeake Bay Program is a regional partnership that directs and conducts restoration of the
Chesapeake Bay (Chesapeake Bay Program, 2007). Chesapeake 2000 is the most recent agreement by
the partners in the Chesapeake Bay Program and is intended to guide restoration activities throughout the
Bay watershed through 2010.

The Chesapeake Bay is the largest of 130 estuaries in the United States, with a watershed that includes
parts of six states (Delaware, Maryland, New York, Pennsylvania, Virginia, and West Virginia) and all of
the District of Columbia (Chesapeake Bay Program, 2007). The Bay is about 200 miles long, stretching
from Havre de Grace, Maryland to Norfolk, Virginia (Figure 3.3-2). The Bay’s width ranges from
3.4 miles near Aberdeen, Maryland, to 35 miles near the mouth of the Potomac River. The Bay receives
about half of its water volume from the Atlantic Ocean; the rest drains into the Bay from a 64,000 square
mile drainage basin or watershed.

The Chesapeake Bay holds more than 18 trillion gallons of water. There are approximately 150 major
rivers and streams in the Chesapeake drainage basin (Chesapeake Bay Program, 2007). The Susquehanna
River in south central Pennsylvania provides about 50 percent of the freshwater coming into the Bay - an
average of 19 million gallons of water per minute. The water in the Chesapeake Bay is shallow; although
the Bay covers a large surface area, its average depth, including all tidal tributaries, is about 21 feet. The
Bay’s salinity ranges from freshwater (0-0.5 ppt) near the Susquehanna River to water of nearly oceanic
salinity (30-35 ppt) at the mouth of the Bay. The Bay has two of the five major North Atlantic ports in
the United States, including Baltimore and Hampton Roads.

Water Quality in the Chesapeake Bay is influenced by natural conditions as well as anthropogenic
sources. The weather plays a large role in conditions in the Bay and a typical year is as follows. Rain in
the spring washes pollutant loads into the Bay, and lowers salinities to the minimum for the year.
Summer weather plays a role as surface water temperature increases with air temperature increases.
Salinity rises during the summer due to less rainfall and increased evaporation, and stratification occurs
between surface and bottom water. Dissolved Oxygen (DO) levels are also at their lowest (often anoxic),
especially in the deeper tributaries such as the Potomac and Baltimore Harbor. Fall brings about
improved water clarity, decreased water temperature and increased salinity. Due to colder temperatures
in winter, the water is well mixed, which causes temperature, salinity and oxygen levels to be similar
throughout the water column. DO levels are at also their highest during the winter; however, biological
activity is reduced (Maryland DNR, 2007).

The Chesapeake Bay was listed as an impaired water body under the Clean Water Act (CWA) due to
excess nutrients and sediment (USGS, 2007). Improvements in water quality conditions must be made by
2010, or regulatory approaches to achieve these standards will be implemented. A summary the key
water quality issues in the Chesapeake Bay is presented below.

Summary of Key Water Quality Issues in the Chesapeake Bay

The February 2004 Biennial Report of The Secretary of Natural Resources to The Virginia General
Assembly (Virginia Secretary of Natural Resources, 2004) summarized several key water quality issues in
the Chesapeake Bay, including excessive levels of nutrients and their impact on living resources and
impacts from toxic chemicals in regions with existing or potential problems. The following discussion of
trends is specific to the Chesapeake Bay and its tributaries.
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Nutrient loadings from watershed input monitoring stations were affected by the reduced point and
nonpoint inputs but are highly dependent on river flow patterns as well. There were decreased loadings of
nitrogen, phosphorus, and sediments due to decreased flow; however, some decreased loadings are due to
management actions (Virginia Secretary of Natural Resources, 2004).

Phosphorus levels in water entering from the Bay watershed reflected both point and nonpoint source
nutrient source reductions by the evidence of improving concentration trends in some rivers. Overall,
there were eight areas showing improving trends and five areas showing degrading trends for phosphorus
(Virginia Secretary of Natural Resources, 2004).

For nitrogen, the Potomac River and James River showed improving trends in water entering from the
watershed. Nitrogen levels also showed improving trends in much of the tidal Potomac and James
Rivers. Improving trends were also found for the first time in the mainstem Virginia Chesapeake Bay.
Degrading trends are a concern in the upper Rappahannock River (Virginia Secretary of Natural
Resources, 2004).

According to the 2006 Chesapeake Bay Report Card, the overall health of the bay as related to water
quality was poor, due to very poor water clarity, poor chlorophyll a, and good dissolved oxygen (except in
deep water channels). The poor rating for water clarity is attributed to an extremely turbid year during
2006, which was the worst water clarity assessment since monitoring began in 1985. The lower Bay,
which is most applicable to the Study Area, received ratings of very poor water clarity and chlorophyll a;
however, had the second best biotic index due to good benthic and moderate phytoplankton communities
scores, which gave a total ranking of average to the lower Bay. The causes for turbidity during 2006 have
not been determined (EcoCheck, 2007).

In summary, conditions for nitrogen and dissolved oxygen are generally improving; conversely, trends are
generally declining for phosphorus, chlorophyll, suspended solids, and water clarity. These patterns are a
combined result of both management controls of nutrient inputs and the natural effects of rainfall (i.e., the
drought that ended in 2003) (Virginia Secretary of Natural Resources, 2004).

3.3.2.5 North Carolina Quality

North Carolina has 3,375 miles of coastline. Some of the greatest challenges facing North Carolina’s
coastal zone are the impacts from population growth and coastal development, including loss of sensitive
coastal habitats (NOAA, 2007d). Storm water runoff is a leading cause of water quality problems along
the North Carolina coast, and mercury was identified as a major contaminant in fish tissue in all coastal
river basins (North Carolina DENR/DWQ, 2002a).

Albemarle- Pamlico Estuarine Complex

The Albemarle-Pamlico Estuarine Complex (Complex) drains approximately 30,000 square miles of
watershed and is the largest lagoonal estuarine system in the United States. This National Estuary
Program (NEP) has a 23,000-square mile study area that extends south from Prince George County,
Virginia, to Carteret County, North Carolina, and includes seven sounds (Albemarle, Bogue, Core,
Croatan, Currituck, Pamlico, and Roanoke) (APNEP, 2006).

A chain of islands forms a barrier with the Atlantic Ocean on the eastern side of the Complex. The
Complex is characterized by random wind-driven tides, which result in less predictable variations in
water circulation and salinity patterns (Focazio, 2006).

The Albemarle-Pamlico National Estuary Program (APNEP) was among the first NEPs established by
USEPA in 1987. The issues of environmental concern for the APNEP are water quality, habitat quality,
and fishery resources. Impairment of waters in the Albemarle-Pamlico Estuarine Complex are primarily
attributed to nonpoint sources of pollution; agricultural and urban runoff being the most prevalent. A
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smaller, but still significant amount of water quality impairment in the system is attributed to point-source
discharges along the rivers flowing into the Complex (USEPA, 2007b).

The overall condition of the Albemarle-Pamlico Estuarine Complex is rated good to fair based on the four
indices of estuarine condition used by the National Coastal Assessment (NCA). The water quality index
for the Complex is rated good, the sediment quality and fish tissue contaminants indices are rated good to
fair, and the benthic index is rated fair. This index was developed using NCA data on five component
indicators: dissolved inorganic nitrogen (DIN), dissolved inorganic phosphorus (DIP), chlorophyll a,
water clarity, and DO. Only four percent of the Complex’s estuarine area was rated poor for water
quality; 35 percent was rated fair (USEPA, 2007b).

The Albemarle-Pamlico Estuarine Complex is rated good for DIN and DIP concentrations. DIP
represents about 97 percent of the total phosphorus measurement for estuaries of the Southeast Coast
region (USEPA, 2007a). The Complex is rated fair for chlorophyll a concentrations, good for water
clarity (water clarity was rated poor at a sampling site if light penetration at 1 meter was less than 10% of
surface illumination), and fair for dissolved oxygen concentrations (USEPA, 2007b).

Although trends in nutrient concentrations in the Complex appear to be very site-specific, the waters of
these estuaries are generally rich in phosphorus and relatively nitrogen-limited (Harned and
Davenport, 1990; APNEP, 2006). Water quality measurements and trend analysis conducted across the
entire Albemarle-Pamlico Estuarine Complex demonstrated some noticeable long-term patterns between
1945 and 1988, including the following:

o Increased dissolved oxygen levels (in general);

o Increased pH (in general);

e Decreased levels of suspended solids; and

o Increased chlorophyll a levels (Harned and Davenport, 1990).

A major source of nutrient loading to the waters of the Albemarle-Pamlico Estuarine Complex is runoff
from agricultural activities (Harned and Davenport, 1990; North Carolina DEHNR, 1997). Enhanced
runoff of nutrients in the spring season was a major contributor to nuisance harmful algal blooms during
the summer months. Atmospheric deposition accounts for an average of 27 percent of total nitrogen
inputs and 22 percent of total phosphorus inputs to the drainage basin of the Albemarle-Pamlico Estuarine
Complex (McMahon and Woodside, 1997).

Freshwater inputs to the system are provided by five major rivers — the Pasquotank, Chowan, and
Roanoke Rivers that flow into Albemarle Sound, and the Tar-Pamlico and Neuse rivers that flow into
Pamlico Sound. TMDLs were finalized for the Roanoke River (DO and dioxine), Tar River (nutrients
and DO), and the Neuse River Estuary (total nitrogen) (North Carolina DENR/DWQ, 2007b).

The Pasquotank River Water Quality Monitoring Program was established in 1998 and monitored water
quality parameters including pH, nitrates, phosphates, DO, temperature, total dissolved solids,
conductivity, and microbiology for one year to assess the health of the river. Pollution from nonpoint
sources is the main concern. The most likely sources include agricultural runoff, of which pig farming
operations are the largest contributor, faulty septic tank systems, wastewater treatment plant effluent,
runoff from lawns, and storm water runoff from Elizabeth City, the largest populated area on the River
(North Carolina DENR/DWQ, 1997). A summary of data from the water quality monitoring program
indicate the river has good water quality during the winter months, with the exception of high levels of
coliforms and E. coli, which are expected to increase during the summer and warmer periods. It was
suggested that further research be conducted to identify and locate the sources of contamination
(Elizabeth City State University, 2007).
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The Chowan River watershed lies in portions of Virginia and North Carolina. The majority of the
Chowan River’s watershed is in Virginia and is managed as the Chowan River and Dismal Swamp basin.
This portion of the watershed covers 4,061 square miles of the Chowan River and Chowan River basin’s
headwaters (Virginia Department of Conservation and Recreation, 2007). The Chowan River basin in
North Carolina is composed of the Chowan River and Meherrin River drainages. Water quality
information for the North Carolina portion of the Chowan River basin is scarce; however, the basin is
monitored for benthic macroinvertebrates, fish assessments, aquatic toxicity and ambient monitoring.
Ambient monitoring data shows that dissolved oxygen levels are naturally low since they are influenced
by swamp and wetland conditions, which can lower dissolved oxygen concentrations and decrease pH.
Turbidity, total suspended solids, and copper were generally low. Most ambient water quality concerns in
the Chowan River basin are attributed to nonpoint sources. The data available indicate that water quality
is generally good and all waters in the basin are designated as Nutrient Sensitive Waters (NSW) (North
Carolina DENR/DWQ, 2002a). The NSW designation is assigned to waters that have problems due to
increased nitrogen and phosphorus loading to the system and may require the development and
implementation of a strategy, such as a TMDL, to manage both point and nonpoint nutrient sources to
meet water quality goals.

Elevated concentrations of mercury were found in fish tissue (largemouth bass and bowfin, both long-
lived fish species, which indicates bioaccumulation) in both the Pasquotank and Chowan River basins;
however, atmospheric deposition was found to be the significant contributor of mercury contamination.
There are no basin-specific fish consumption advisories for the Chowan or Pasquotank River basins;
however, there is a statewide advisory for bowfish, which is found in all river basins (North Carolina
DENR/DWQ, 2002b).

Summary of North Carolina Water Quality

e North Carolina’s coastal zone covers 3,375 miles.

e The water resources in North Carolina most relevant to the Study Area include the coastal zone and
the Albemarle-Pamlico Estuarine Complex.

o Storm water runoff is a leading cause of water quality problems along the North Carolina coast

e Impairment of waters in the Albemarle-Pamlico Estuarine Complex is primarily attributed to nonpoint
sources of pollution (the most prevalent being agricultural and urban runoff) and point-source
discharges along the rivers flowing into the Complex to a lesser degree.

e The overall condition of the Albemarle-Pamlico Estuarine Complex is rated good to fair based on the
four indices of estuarine condition used by the National Coastal Assessment.

o TMDLs were finalized for the Roanoke River (DO and dioxin), Tar River (nutrients and DO), and the
Neuse River Estuary (total nitrogen).

o Primary sources of pollution to the Pasquotank River are agricultural runoff, of which pig farming
operations are the largest contributor, faulty septic tank systems, wastewater treatment plant effluent,
runoff from lawns, and storm water runoff. Overall, the water quality is good, with the exception of
fecal coliform bacteria and E. coli.

o Water quality in the Chowan River Basin is generally good; however, all waters in the basin are
designated as Nutrient Sensitive Waters. Most ambient water quality concerns in the Chowan River
basin are attributed to nonpoint sources.
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3.3.3 Environmental Consequences:
3.3.3.1 No Action Alternative
VACAPES OPAREA

Bombs

Bombs with live ordnance are fused to detonate on contact with the water, and it is estimated that
99 percent of them would explode within 5 feet of the ocean surface (DoN, 2005a). Propelled fragments
would be produced by an exploding bomb. Sixty one percent of the bombs used under the No Action
Alternative would be practice bombs without explosive warheads. Thirty nine percent of the 1,203
bombs deployed under the No Action Alternative for the VACAPES Range Complex sea range are high
explosive.

Typically, bombing exercises (BOMBEX) at sea involve one or more aircraft bombing a target simulating
a hostile surface vessel. Practice bombs are also called bomb dummy units (BDU) and are considered
non-explosive practice munitions (NEPM). They are bomb bodies filled with an inert material (e.g.,
concrete) and configured with either low-drag conical tail fins or high-drag tail fins for retarded weapon
delivery. A BDU mimics the weight, size, center of gravity, and ballistics of a high explosive bomb.
BDUs would be used within the VACAPES Range Complex. These practice munitions may contain
spotting charges/signal cartridges that produce a visual indication of impact.

Chemical effects to the marine environment and water quality are considered to be negligible from a
BOMBEX (DoN, 2005a). Initial concentrations of the chemical by-products of ordnance detonations are
not hazardous to marine life and are rapidly dispersed in the ocean. Small and mostly metallic pieces of
the bomb will quickly come to rest on the seafloor with each detonation. Numerous steel non-explosive
practice bombs will likewise find their way to the seafloor. All these materials will slowly deteriorate
with time and, given that they will be spread out over a relatively large area, their potential impact on the
environment is considered to be negligible.

Bombs used at the VACAPES Range Complex under the No Action Alternative are listed in Chapter 2,
and their approximate weight, length, and diameter are provided in Section 3.2.

Missiles

Missiles would be fired by aircraft and ships at a variety of airborne and surface targets on the VACAPES
Range Complex. The principal source of potential impacts to water and sediment quality would be the
unburned solid propellant residue, as well as other hazardous materials used in igniters, explosive bolts,
batteries, and warheads. However, the rocket motor is typically fully expended prior to the missile
reaching the target. Further, if it is a high explosive missile, the warhead is detonated prior to hitting the
water as well. Approximately 27 percent of the 300 missiles fired on the VACAPES Range Complex
carry non-explosive practice warheads with no hazardous constituents.

Testing demonstrated that water penetrates only 0.06 inches into the propellant during the first 24 hours
of immersion, and that fragments would very slowly release ammonium and perchlorate ions (Aerospace
Corporation, 1998 in DoN, 2007). These ions would be expected to be rapidly diluted and disperse in the
surrounding water so that local concentrations would be extremely low. However, assuming all
propellant on the ocean floor will be in the form of 4-inch cubes, only 0.42 percent of it will be wetted
during the first 24 hours. If all the ammonium perchlorate leaches out of the wetted propellant, then
approximately 0.01 Ib would enter the surrounding seawater. The concentration would decrease over
time as the leaching rate decreases and further dilution occurs. The aluminum would remain in the
propellant binder and eventually be oxidized by seawater to aluminum oxide. The remaining binder

3-54 March 2009



VACAPES Range Complex FEIS/OEIS Chapter 3 Affected Environment and
Environmental Consequences
3.3 — Water Resources

material and aluminum oxide would not pose a threat to the marine environment. Therefore, effects from
missile propellant may have temporary, minimal impacts on water quality.

The effects of hydrocarbon releases on water quality were analyzed using the federal criteria in the
National Ambient Water Quality Criteria (NAWQC), which includes maximum concentration levels for
the protection of aquatic life from contaminants in water. Saltwater criteria exist for benzene and toluene,
and three polycyclic aromatic hydrocarbon (PAH) compounds: naphthalene, acenaphthene, and
fluoranthene. However, both benzene and toluene are very volatile and are unlikely to be present after a
short period, and fluoranthene is generally not present or is found in such low amounts (<0.1%) in refined
petroleum that these constituents were not considered in this analysis (National Research Council, 1985).

Currently, ingestion of drinking water is the only viable exposure route for humans to perchlorate.
Although the USEPA has published a reference dose in the Integrated Risk Information System (IRIS)
specifically for the drinking water exposure route for humans, the environmental effects of perchlorate in
the marine environment remain largely unknown and un-regulated. Navy training at sea with munitions
containing perchlorate would not present a significant source of perchlorate to the marine environment,
and therefore not have a significant effect on the environment as: 1) most, if not all, of the propellant
would be consumed during use; 2) all perchlorate salts are readily soluble so any residual perchlorate
remaining in the spent missile, or on fragments, would rapidly disperse through dilution; and 3) the most
currently accepted, peer-reviewed screening value for aquatic, ecological receptors is significantly higher
than the human health DWEL (Dean et. al, 2004).

Because perchlorate historically has not been considered a common contaminant, USEPA has not set
perchlorate standards; however, the agency’s range of concern is 4 to 18 ppb (Arlington, Virginia Dept. of
Environmental Services, 2007). This action level would not be applicable to this analysis involving
missile testing over the ocean. Therefore, ecological or human exposure to concentrations of perchlorate
in aquatic environments that could be deemed a potential risk is highly unlikely

Short-Term Effects. Once concentrations are determined for each activity, comparisons with the
NAWQC are possible. The NAWQC provide both acute and chronic concentrations. Acute values are
levels producing short-term effects (i.e., lethality), while chronic values produce long-term or sub-lethal
effects.

Long-Term Effects. The combined concentrations from multiple exercises throughout a year cannot be
compared with the NAWQC because of assumptions underlying the criteria. The criteria apply to
instantaneous or short-term concentrations, not to loading or long-term effects. Even if two events were
to occur simultaneously, it would be extremely unlikely for the two events to affect the same volume of
water. Hence, the calculations for water quality analysis reflect each current and proposed activity
independently.

Targets and Countermeasures

Under the No Action Alternative, an estimated 360 expended targets would be used within the
VACAPES Study Area. At-sea targets are usually remotely operated airborne, surface, or subsurface
traveling units, most of which are designed to be recovered for reuse. Aerial and surface targets would be
deployed annually on the VACAPES Range Complex under operations in the No Action Alternative.
Small concentrations of fuel and ionic metals released during battery operation could enter the water and
contaminate limited areas; however, they do not represent a source of substantial environmental
degradation.

A typical aerial target drone is powered by a jet fuel engine, generates radio frequency signals for tracking
purposes, and is equipped with a parachute to allow recovery. They also contain oils, hydraulic fluid,
batteries, and explosive cartridges as part of their operating systems. There are also recoverable, remotely
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controlled target boats and underwater targets designed to simulate submarines. If severely damaged or
displaced, targets may sink before they can be retrieved. Aerial targets on the VACAPES Range
Complex would include AST/ALQ/ESM pods; Banner drones; BQM-74E drones; Cheyenne; Lear Jets;
and Tactical Air-Launched Decoys (TALD). The only expendable target is the TALD; all other aerial
targets are non-expendable.

Target Assumptions. Potentially hazardous materials in targets (€.g., BQM-74) include fuel and
batteries. A BQM-74 starts operation with 107-Ibs of liquid fuel, and it was assumed that 20 percent of
the fuel (i.e., 21.5 lbs) would remain at the completion of each mission. It was also conservatively
assumed that five percent of the fuel comprised PAHs (PAHs such as acenaphthene generally make up
less than 4% of fuel oil, and naphthalene is generally less than 1% [National Research Council, 1985]).
This analysis also assumed a worst-case scenario in which the target would be destroyed on impact with
the water rather than recovered intact. The majority of targets are recovered by use of an engine cut-off
switch and a parachute. The target is retrieved from the water by helicopter.

In the case of a severe malfunction and a crash, water surface impacts would occur at a speed of at least
500 knots (600 mph) and could realistically affect an area up to 10 times the size of the target (taking into
consideration water displacement). A typical target (BQM-74) is approximately 12.9 feet long, 2.3 feet
high, with a wingspan of approximately 5.8 feet. Therefore, the analysis assumed a circle with a diameter
of 58 feet would encompass the affected area. Given the low density of the hazardous constituents (e.g.,
fuel, oil) relative to seawater, the analysis also assumed that only the top 3 feet of the water column would
be affected. Based on these assumptions, the affected surface area would be about 10,600 ft> and the
affected volume of seawater would be 2.5 x 10° gallons. The resulting concentration of PAHs would be
503 pg/L for each operation. This concentration is below the threshold established in the NAWQC for
naphthalene (acute = 2,350 pug/L) and acenaphthene (acute = 970 ug/L; chronic = 710 pg/L). Note:
1 pg/L =1 ppb.

Naval Gun Fire

Naval gun fire exercises at the VACAPES Range Complex would use non-explosive and explosive 5-inch
and 76-mm rounds, and non-explosive practice 2.75-inch rockets containing an iron shell and sand, iron
grit , or cement filler. Eighty one percent of the 5-inch and 76-mm rounds are non-explosive. The
surface area of the ocean affected by the impact of a non-explosive 5-inch and 76-mm round is 20 in* and
12 in®, respectively. An estimated 4,422 5-inch rounds and 72 76-mm rounds are fired annually under the
No Action Alternative during the VACAPES Range Complex exercises that use S5-inch guns. When
added together, this creates an estimated impact area accumulating to 0.00002 nm?®, which when
compared to the total VACAPES Range area (27,661 nm?), becomes negligible.

Unexploded 5-inch shells and non-explosive practice munitions would not be recovered and would sink
to the ocean floor. Solid metal components of unexploded ordnance and non-explosive practice
munitions would also sink.

Any changes in water quality would be negligible based on the dispersed nature of the expended rounds,
slow breakdown rates, and enormous dilution capacity of the surrounding sea water. Therefore, indirect
effects resulting from changes in water quality would not occur.

Small Arms and Close-In Weapons System Fire

The projectiles for .50-caliber and 7.62-mm gun ammunition typically contain lead cores. The 20-mm
and 25-mm projectiles used in Close-In Weapons Systems training are typically inert tungsten. An
estimated 540 grenades would also be used. Expended bullets may release small amounts of iron,
aluminum, copper and tungsten into the sediments and the overlying water column as bullets corrode.
Although elevated levels of these elements can cause toxic reactions in exposed animals, high
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concentrations in sediments would be restricted to a small zone around the bullet, and releases to the
overlying water column would be quickly diluted (DoN, 2005b).

An estimated total of 808,160 small arms rounds; 201,700 cannon shells; and 540 non-explosive practice
40-mm grenades would be used under the No Action Alternative.

As with naval gun fire, any changes in water quality would be negligible based on the dispersed nature of
the expended rounds, slow breakdown rates, and enormous dilution capacity of the surrounding sea water.
Therefore, indirect effects resulting from changes in water quality would not occur.

Chaff

Chaff would be used during Chaff Exercises throughout the VACAPES Range Complex. Under the No
Action Alternative, it is estimated that 1,821 Chaff Exercises would be held per year, releasing about
18,198 canisters of chaff in the VACAPES Range Complex. The amount of chaff used on any given day
varies based on scheduled training events. Radiofrequency chaff (chaff) is an electronic countermeasure
designed to reflect radar waves and obscure aircraft, ships, and other equipment from radar tracking
sources. All components of the aluminum coating are present in seawater in trace amounts, except
magnesium, which is present at 0.1 percent. The stearic acid coating is biodegradable and nontoxic. The
potential for chaff to have a long-term adverse impact on water quality is very unlikely, and chemicals
leached from the chaff will also be diluted by the surrounding seawater, thus reducing the potential for
concentrations to build up to levels that can have effects on sediment quality and benthic habitats.

Even though chaff dipoles contain aluminum and other trace metals that can ultimately be leached from
the chaff, the amount of chaff needed to raise environmental concentrations of these metals above
background levels far exceeds the number than can be realistically deposited in a given area of land or
body of water. As such, chaff releases are not expected to have any significant effect on ecosystem
functioning in either terrestrial or aquatic environments (Farrell and Siciliano, 2007)

For each chaff cartridge used, a plastic end-cap and Plexiglas piston is released into the environment in
addition to the chaff fibers. The end-cap and piston are both round and are 1.3 inches in diameter and
0.13 inches thick (Farrell and Siciliano, 2007).

A typical bundle of training chaff contains approximately five million fibers, each composed of glass
silicate with an aluminum coating. Aluminum and silicon comprise the most common minerals in the
earth’s crust, aluminum oxide (Al,O;) and silicon dioxide (SiO,). Since ocean waters are in constant
exposure to crustal materials, there is little reason to believe that the addition of small amounts of chaff
would have any effect on either water or sediment composition (Hullar et al., 1999). Chaff is generally
resistant to chemical weathering and likely remains in the environment for long periods of time. As it is
much like aluminosilicate minerals, the influence on the physical environment will be small, and likely
limited to settling with bottom geology (DoN, 2007).

The physical environment may be affected by the leaching of metals from the chaff particles. However,
the concentration of chaff needed to cause any kind of significant environmental impact far exceeds the
amount that actually enters the water during air combat maneuvers. Sediment in the bottom of the ocean
is composed of silicate minerals arising from various geomorphic processes. Minerals such as aluminum
also enter the water through hydrothermal vents and the geologic processes themselves. The ions that can
be leached from the chaff particles render such a small concentration in the at-sea environment (because
of the large volume of water in comparison the actual number of chaff particles is so great) that the
influence of aluminum ions entering the water is of smaller quantity than the processes that introduce
metallic ions in the water naturally (DoN, 2007).

The amount of chaff necessary to impact the environment is not realistically deposited during normal
naval training activities.
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Flares

Flares are used to attract heat-seeking missiles and thus called self-protection flares. Self-protection
flares consist of a magnesium/Teflon formulation that, when ignited and released from an aircraft, burn
for a short period of time (less than 10 seconds) at very high temperatures. Flares release heat and light to
disrupt tracking of Navy aircraft by enemy infrared tracking devices or weapons. Flares are designed to
burn completely. Under normal operations, the only material that would enter the water would be a small,
round plastic end-cap (approximately 1.4 inch diameter). The plastic end-caps would be distributed
throughout the OPAREA (W-72 and W-386), therefore the amount of debris is negligible and would not
substantially affect water quality resources..

Marine Markers (Smoke Floats)

Marine markers are pyrotechnic devices dropped on the water’s surface. They are used in training
exercises to mark a surface position on the ocean (refer to Section 3.2 for details). The chemical flame of
a marine marker burns like a flare but also produces smoke. Approximately 300 marine markers (smoke
floats) would be expended during the No Action Alternative.

Marine markers are composed of tin and contain red phosphorus pyrotechnic candles and seawater-
activated batteries (The Ordnance Shop, 2007). In the aquatic environment, phosphorus will settle to the
sea floor where it will react with the water to produce phosphoric acid, until all phosphorus is consumed
by the reaction. Combustion of red phosphorus produces phosphorus oxides, which have a low toxicity to
aquatic organisms. Due to the low usage of marine markers, the red phosphorus would have no effect on
the marine environment (DoN, 2006b).

The Navy is currently preparing the Atlantic Fleet Active Sonar Training EIS/OEIS for the use of
multiple sonar types in the East Coast and Gulf OPAREAs of the United States. Additional assessment
regarding the use of marine markers (smoke floats) in the VACAPES Range Complex is included in the
AFAST EIS/OEIS. A summary of the AFAST EIS/OEIS is provided in Section 3.19, Summary of Sonar
Effects.

Underwater Detonations

Most underwater detonations during VACAPES Range Complex operations would be associated with
mine neutralization exercises. Explosive ordnance disposal (EOD) detachments place explosive charges
next to or on non-explosive practice mines. Charges used by EOD divers in the VACAPES Range
Complex consist of 20-1b explosives, and reflect the size of charges EOD divers use to detonate mines in
combat or real-world conditions. Underwater explosions would also occur during SEAL platoon training
exercises. Navy SEAL underwater demolitions and EOD operations would be conducted in the Surface
Danger Zone, W-50C.

Approximately 12 underwater detonations using 20-1b explosives would be conducted under the No
Action Alternative.

The combustion products from the detonation of high explosives are commonly found in sea water —
carbon monoxide, carbon dioxide, hydrogen, water, nitrogen, and ammonia. The primary contaminants
that would be released from explosives used in mine warfare training are nitroaromatic compounds such
as trinitrotoluene (TNT), cyclonite (Royal Demolition Explosive or RDX), and octogen (High Melting
Explosive or HMX) (URS et al., 2000)

Initial concentrations of explosion by-products are not expected to be hazardous to marine life
(DoN, 2001b) and would not accumulate in the training area because exercises are spread out over time
and chemicals rapidly disperse in the ocean. Therefore, no adverse effects from chemical by-products
would be expected.
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The chemical products of underwater detonations are initially confined to a thin, circular area called the
surface pool. After the turbulence of the explosion has dispersed, the pool stabilizes and the chemical
products are diluted and become undetectable. The USEPA considers the contaminant levels released
during the sinking of a target to be within the standards of the Marine Protection, Research and
Sanctuaries Act (USEPA, 2007a).

Small-scale underwater detonations, including development tests of underwater weapons, underwater
explosive research testing, and shock survivability tests of shipboard equipment showed no significant
environmental effects to the benthic environment, water quality, or marine biota of the global commons
(DoN, 1992). Testing occurred 18 nm offshore from Key West, Florida, where the depth of the water
column ranged from approximately 1200 to 4,800 feet.

Military training activities in the VACAPES Study Area, especially the use of live ordnance, are potential
sources of water quality pollutants. Some detonations occur within the 12 nm limit in W-50C where live
fire is authorized; however, most of the underwater detonation operations in the VACAPES Study Area
occur outside the 12 nm limit, and any potential impacts to water quality from combustion products are
localized, temporary, and do not substantially affect water quality or resources in the Study Area.
Therefore, the impact on water resources and water quality is less than significant in the No Action
Alternative.

Water Quality in Chesapeake Bay

Impacts to water quality in the lower Chesapeake Bay would be attributable to using the MK-104, MK-
105, and SPU-1W minesweeping systems in the nearshore environment resulting from mine
countermeasure training. Mine Countermeasure exercises train forces to detect, identify, classify, mark,
avoid, and disable (or verify destruction of) underwater mines using a variety of methods, including air,
surface, sub-surface, and ground assets. A total of approximately 272 mine countermeasure exercises
(sorties) would be conducted annually in the lower Chesapeake Bay under No Action Alternative.

The MK-104 is a minesweeping system to counter acoustic influencing mines. It simulates the acoustic
signature of a targeted vessel and causes the mine to self-detonate. The SPU-1W is a 30-foot magnetized
pipe used for mine sweeping in shallow water for magnetic influenced mines. The 1,000-1b pipe is
transported by hanging from an MH-53E to and from the training area. Once at the training area, the
aircrew deploy the system into the water to simulate a targeted vessel.

The MK-105 is a minesweeping sled used to counter magnetic influencing mines. The sled is towed
behind an MH-53E. Behind the hydrofoil sled is a 450-foot buoyant magnetic cable with 150 feet of
electrodes on either end of the cable. The electrodes create a magnetic field that causes magnetic
influenced mines to self detonate.

Use of the MK-104, MK-105, or the SPU-1W minesweeping systems could alter conditions in bottom
sediment of the lower Chesapeake Bay when the water column is shallow. As stated previously, the
Chesapeake Bay was listed as an impaired water body under the CWA due to excess sediment. Proposed
operations could have an impact due to towing the minesweeping systems through the water, which could
cause a temporary increase in turbidity and total suspended solids in the water column during and
temporarily after a training exercise.

Although the portion of the Chesapeake Bay where these operations would occur lies within Virginia
state territorial waters, the potential sediment disturbance would not exceed state or federal water quality
standards; thus, no significant impact on water quality is anticipated in the No Action Alternative.
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3.3.3.2 Alternative 1
VACAPES OPAREA

VACAPES Range Complex training operations involving hazardous materials that have the potential to
affect water resources and water quality would increase by varying degrees from current levels under
Alternative 1. Amounts of expended training materials would increase and decrease in rough proportion
to the overall increases and decreases in these training operations.

Under Alternative 1, annual use of materials in the VACAPES Study Area would increase over the No
Action Alternative approximately as follows:

e MK-103 sorties would increase from 176 to 200;
o AQS-24A sorties would increase from 480 to 530;
e AQS-20A sorties would increase from 430 to 660;

Explosive Ordnance Explosive events would increase from 12 to 24.Under Alternative 1, new or modified
mine warfare systems and ordnance would be introduced for the VACAPES Study Area, including:

e ALMDS, 100 sorties;

e AQS-20A 12 sorties associated with the DDG 91+ remote mine hunting system);
e AMNS 70 sorties, and 140 AMNS sorties with HE (30 rounds); and

e RAMICS, 100 sorties.

RAMICS is a targeting, fire control, and gun system which fires inert, non-explosive rounds at a mine
moored near the surface of the water. The associated system, ALMDS, uses the LIDAR laser system
from the MH-60S to identify the mine and direct RAMICS gun fire to destroy the mine.
ALMDS/RAMICS systems would be deployed in W-50C.

AMNS is a mine neutralization system deployed from an MH-53E (70 sorties) or MH-60S (140 sorties
using approximately 30 rounds of 3.24 Lbs NEW HE) to neutralize mines identified by minehunting
systems. The AMNS operator, controlling the system from the helicopter, uses the vehicle’s sonar to
reacquire the target. Once acquired, the operator uses video to guide the target into a position for firing a
self-contained shaped charge that neutralizes the mine. This system would be used in W-50C.

Potential effects associated with the active sonar components of mine warfare activities are analyzed
separately in the AFAST EIS and summarized in Section 3.19 of this document. Military training
activities in the VACAPES Study Area, especially the use of HE ordnance, are potential sources of water
quality pollutants. Most of the underwater detonation operations in the VACAPES Study Area occur
outside the 12 nm limit, with the exception of training in W-50C. Any potential impacts to water quality
from combustion products are localized, temporary, and do not substantially affect water quality or
resources in the Study Area. Therefore, the impact on water resources and water quality is less than
significant under Alternative 1.

Water Quality in Chesapeake Bay

As described for the No Action Alternative, impacts to water quality in the lower Chesapeake Bay would
be attributable to using the MK-104, MK-105, and SPU-1W minesweeping systems in the nearshore
environment resulting from mine countermeasure training. For these systems, a total of approximately
310 mine countermeasure exercises (sorties) would be conducted in Alternative 1 (compared to 272 for
the No Action Alternative).

e SPU-1W sorties would increase from 64 to 70;
e MK-104 sorties would increase from 104 to 120; and
e MK-105 sorties would increase from 104 to 120.
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Under Alternative 1, an additional system would be introduced: 360 OASIS mine sweeping exercises
(sorties). OASIS is a self-contained, high speed, shallow water magnetic and acoustic influence sweeping
device. OASIS would be towed by an MH-60S helicopter. The mine sweeping system emulates the
magnetic and acoustic signatures of transit platforms. Once in the training area, aircrew deploys the
system into the water to simulate a targeted vessel. OASIS would not affect water quality via chemical
constituents; however, could disturb the sediment since it is towed through the water. Use of the mine
sweeping systems could alter conditions in bottom sediment of the lower Chesapeake Bay when the water
column is shallow. As stated previously, the Chesapeake Bay was listed as an impaired water body under
the CWA due to excess sediment. Proposed operations could have an impact due to any of these systems
streamed through the water, which could cause a temporary increase in turbidity and total suspended
solids in the water column during and temporarily after a training exercise.

Although the portion of the Chesapeake Bay where these operations would occur lies within Virginia
state territorial waters, the potential sediment disturbance would not exceed state or federal water quality
standards; thus, no significant impact on water quality is anticipated under Alternative 1.

3.3.3.3 Alternative 2

VACAPES Range Complex training operations with potential impacts to water quality would increase by
varying degrees from current levels under Alternative 2. Amounts of expended training materials would
increase and decrease in rough proportion to the overall increases and decreases in these training
operations.

As with Alternative 1, various new or modified mine countermeasure training areas are proposed as part
of the Preferred Alternative (Alternative 2). These include ALMDS, AQS-20A (platform changed from
MH-60S to remote mine hunting system), AMNS (and AMNS with HE), and RAMICS, and are the same
types of new training introduced in Alternative 1.

Under Alternative 2, use of materials in the VACAPES Study Area would be the same as Alternative 1
except for the following:

e MK-103 sorties would be the same but would employ HE (0.002 Lbs NEW) under Alternative 2;

e AQS-24A sorties would increase from 480 sorties (No Action Alternative) to 550 sorties under
Alternative 2;

e AQS-20A sorties would increase from 430 sorties (No Action Alternative) to 670 sorties under
Alternative 2;

o ALMDS sorties would increase from 100 sorties (Alternative 1) to 110 sorties (Alternative 2);

o RAMICS sorties would increase from 100 sorties (Alternative 1) to 110 sorties (Alternative 2); and

o High Explosive bombs would be decreased from 344 bombs (No Action Alternative and Alternative 1)
to 20 in W-386 and 121 bombs (No Action Alternative and Alternative 1) to zero bombs (Alternative
2) in W-72.

Military training activities in the VACAPES Study Area, especially the use of live ordnance, are potential
sources of water quality pollutants. Any potential impacts to water quality from combustion products are
localized, temporary, and do not substantially affect water quality or resources in the Study Area. Based
on the analysis presented above, these pollutants would be released in quantities and at rates that would
not exceed any water quality standard or criteria, even given the reduction in at-sea BOMBEX events
using explosive ordnance proposed under this Alternative. Therefore, the impact on water resources and
water quality is less than significant, individually and in the aggregate, under the Preferred Alternative
(Alternative 2).
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Water Quality in Chesapeake Bay

Impacts to water quality in the lower Chesapeake Bay would be attributable to using the MK-104, MK-
105, SPU-1W, and OASIS minesweeping systems resulting from mine countermeasure training and the
deployment and retrieval of simulated mines. A total of 680 mine countermeasure exercises (sorties)
would be conducted in the lower Chesapeake Bay under Alternative 2.

Under Alternative 2, the MK-105/SPU-1W training area would contain two 1 nm by 4 nm areas
populated with Versatile Exercise Mines (VEM). VEM units would be deployed on Chesapeake Bay
bottom surface, which would be pre-surveyed to avoid shipping lanes, shipwrecks, artificial reefs and
hard bottom surfaces. Twenty VEM systems would be deployed during mine countermeasure exercises
within the VACAPES Study Area (lower Chesapeake Bay) for Alternative 2. VEM units would be
retrieved approximately every 90 days to service the units and download data. VEM units simulate mine
shapes and no detonations would occur during this training.

Use of the MK-104, MK-105, and SPU-1W minesweeping systems could alter conditions in bottom
sediment of the lower Chesapeake Bay. As stated previously, the Chesapeake Bay was listed as an
impaired water body under the CWA due to excess nutrients and sediment. Proposed operations would
not impact nutrient inputs to the Bay, but could have an impact due to VEM units being deployed and
retrieved in this area (approximately every 90 days), which could cause a temporary increase in turbidity
and total suspended solids in the water column.

Under Alternative 2, OASIS sorties in the lower Chesapeake Bay would increase to 370 sorties annually
(compared to 360 annual sorties under Alternative 1). The proposed OASIS range requires a depth of 40-
150 feet within the Chesapeake Bay. Two 1 nm x 4 nm minefields with 20 VEMS units would be
needed. Since this system would be deployed using MH-60S helicopters, the range must be within 25 nm
for proper on-range training time. VEM units would be serviced approximately every 90 days to
download data.

As stated previously, the Chesapeake Bay was listed as an impaired water body under the CWA due to
excess sediment. Proposed operations could have an impact on sediment. Proposed mine countermeasure
operations conducted in the Chesapeake Bay could potentially cause turbidity and total suspended solids
to increase due to towing the OASIS system through the water, as well as deployment/recovery of VEM
units. No detonations would occur in these training areas.

Although the portion of the Chesapeake Bay where these operations would occur lies within Virginia
state territorial waters, the potential sediment disturbance would not be expected to exceed state or federal
water quality standards; thus, no significant impact on water quality in the lower Chesapeake Bay is
anticipated under the Preferred Alternative (Alternative 2).

3.3.4 Unavoidable Significant Environmental Effects

The analysis presented above indicates that Alternatives 1 and 2 would not result in unavoidable
significant adverse effects to water resources and water quality; however, due to the sensitive estuarine
environment and strict management of the Chesapeake Bay, special attention should be given to
operations conducted in this area. As stated previously, the Chesapeake Bay was listed as an impaired
water body under the CWA due to excess nutrients and sediment. Proposed operations would not impact
nutrient inputs to the Bay, but could have an impact on sediment. Proposed mine countermeasure
operations conducted in the Chesapeake Bay could potentially cause turbidity and total suspended solids
to increase due to towing of minesweeping systems through the water, which could disturb sediment. In
addition, the deployment and retrieval of VEM units on the Chesapeake Bay bottom surface could also
cause turbidity and total suspended solids to increase.
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3.3.5 Summary of Environmental Effects (NEPA and EO 12114)

Training activities would introduce expended materials and potential water pollutants to the water
column. Based on the analysis presented above, however, these pollutants would be released in quantities
and at rates that would not result in a violation of any water quality standard or criteria. Marine biota
would not be substantially affected. Accordingly, these impacts would be less than significant, both
individually and in the aggregate.

Table 3.3-4 provides a summary of water quality effects for the No-Action Alternative, Alternative 1, and
Alternative 2. For purposes of analyzing such effects under both NEPA and EO 12114, the table allocates
effects on a jurisdictional basis (i.e., under NEPA for actions or effects within U.S. territory, and under
EO 12114 for actions or effects outside U.S. territory).
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TABLE 3.3-4

SUMMARY OF ENVIRONMENTAL EFFECTS OF THE ALTERNATIVES IN THE
VACAPES EIS/OEIS STUDY AREA

Summary of Effects and Impact Conclusion

Alternative and

NEPA Executive Order 12114
Stressor (U.S. Territorial Waters) (Non-Territorial Waters, >12 nm)
No Action
Military Expended Long-term, minor, and localized Long-term, minor, and localized

Materials (MEM)

accumulation of MEM on the ocean floor.

accumulation of MEM on the ocean floor.

Underwater
Detonations and High
Explosive Ordnance

Temporary, short-term, minor, and
localized changes to immediate
surrounding water quality from potential
releases of munitions constituents from
explosives and ordnance used during
training exercises.

Temporary, short-term, minor, and
localized changes to immediate
surrounding water quality from potential
releases of munitions constituents from
explosives and ordnance used during
training exercises.

Non-Explosive
Practice Munitions

Long-term, minor, and localized

accumulation of MEM on the ocean floor.

Long-term, minor, and localized
accumulation of MEM on the ocean floor.

Mine Warfare
Deployment/Recovery

Negligible effects.

Negligible effects.

Impact Conclusion

Less than significant impact.

Less than significant harm.

Alternative 1

Long-term, minor, and localized

Long-term, minor, and localized

MEM accumulation of MEM on the ocean floor. | accumulation of MEM on the ocean floor.
Temporary, short-term, minor, and Temporary, short-term, minor, and
localized changes to immediate localized changes to immediate

Underwater surrounding water quality from potential | surrounding water quality from potential

Detonations and High
Explosive Ordnance

releases of munitions constituents from
explosives and ordnance used during
training exercises. Slight increase
compared to No Action.

releases of munitions constituents from
explosives and ordnance used during
training exercises. Slight increase
compared to No Action.

Non-Explosive
Practice Munitions

Long-term, minor, and localized

accumulation of MEM on the ocean floor.

Slight increase compared to No Action.

Long-term, minor, and localized
accumulation of MEM on the ocean floor.
Slight increase compared to No Action.

Mine Warfare
Deployment/Recovery

Negligible effects.

Negligible effects.

Impact Conclusion

Less than significant impact

Less than significant harm.

Alternative 2 (Preferred

Alternative)

MEM

Long-term, minor, and localized

accumulation of MEM on the ocean floor.

Long-term, minor, and localized
accumulation of MEM on the ocean floor.

Underwater
Detonations and High
Explosive Ordnance

Temporary, short-term, minor, and
localized changes to immediate
surrounding water quality from potential
releases of munitions constituents from
explosives and ordnance used during
training exercises. A slight increase
compared to No Action.

Temporary, short-term, minor, and
localized changes to immediate
surrounding water quality from potential
releases of munitions constituents from
explosives and ordnance used during
training exercises. A significant decrease
compared to No Action due to decrease in
HE bombs used in non-territorial waters.

Non-Explosive
Practice Munitions

Long-term, minor, and localized

accumulation of MEM on the ocean floor.

Slight increase compared to No Action.

Long-term, minor, and localized
accumulation of MEM on the ocean floor.
Slight increase compared to No Action.

Mine Warfare
Deployment/Recovery

Negligible effects.

Negligible effects.

Impact Conclusion

Less than significant impact

Less than significant harm.
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3.4 AIRQUALITY
3.4.1 Introduction and Methods

Air quality in a location is described by the concentration of various pollutants in the atmosphere,
generally expressed in units of parts per million (ppm) or micrograms per cubic meter (ug/m’); the size
and topography of the air basin; and the prevailing meteorological conditions. The USEPA sets
concentration levels for specific pollutants of concern with respect to the health and welfare of the general
public.

The six major pollutants of concern are:

e Carbon monoxide (CO);

o Sulfur dioxide (SO,);

e Nitrogen oxides (NOy);

e Ozone (05);

e Suspended particulate matter with a diameter of 10 microns (PMg) or less, and 2.5 microns or less
(PM,5); and

o Lead (PDb).

The USEPA has established National Ambient Air Quality Standards (NAAQS) for these “criteria
pollutants” that represent ambient concentrations considered protective of public health and welfare.

Pollutant emissions typically refer to the amount of pollutants or pollutant precursors introduced into the
atmosphere by a source or group of sources. Pollutant emissions contribute to the ambient air
concentrations of criteria pollutants, either by directly affecting the pollutant concentrations measured in
the ambient air or by interacting in the atmosphere to form criteria pollutants. Primary pollutants, such as
carbon dioxide, sulfur dioxide, lead, and some particulates, are emitted directly into the atmosphere from
emission sources. Secondary pollutants, such as ozone, nitrogen oxides, and some particulates, are
formed through atmospheric photochemical reactions that are influenced by meteorology, ultraviolet
light, and other atmospheric processes.

Wind direction determines the path of air pollutants from their source to any receptor. Wind speed and
the distance from the source determine the time it will take air pollutants to travel from source to receptor.
At high wind speeds, the air experiences more turbulence and pollutants released near the ground will
disperse more rapidly. However, air pollutants emitted by elevated stack sources may be more rapidly
transported to the ground during high winds and can actually lead to higher ground-level pollutant
concentrations. At low wind speeds, pollutants emitted from sources near the ground, such as vehicle
exhaust, will disperse at a slower rate.

The combination of a strong temperature inversion and light winds may lead to a layer of cold, stagnant
air near the ground. Pollutants emitted from low-level sources, such as vehicles, are trapped in this layer
of air. A persistent temperature inversion over a long period of time may lead to increased concentrations
of air pollutants in the lower atmosphere from low-level sources.

The region of air that extends from the earth's surface to the base of the temperature inversion is referred
to as the mixing layer. This layer of air is relatively well mixed because of heating from the sun and from
human sources. The depth of the mixing layer defines the volume of air in which air pollutants can be
mixed. The lower the depth of the mixing layer, the less volume is available to disperse air pollutants. A
persistent lack of a mixing layer or shallow mixing depth may lead to episodes of high pollution
concentrations. The mixing layer is especially important in urban locations where large quantities of
pollutants are released near ground level.
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Generally, the air quality of the VACAPES Range Complex is very good. This conditions results from
the relatively low number of air pollutant sources, size and topography of the VACAPES Range
Complex, and prevailing meteorological conditions.

3.4.1.1 Regulatory Framework
Federal Air Quality Requirements

The USEPA is the agency responsible for enforcing the federal Clean Air Act (CAA) of 1970 and its
1977 and 1990 amendments (42 U.S.C. Part 7401, et seq.). Activities under the CAA have included:

o Establishing the NAAQS;

o C(Classifying the attainment status of areas relative to the NAAQS;

e Developing schedules and strategies to meet the NAAQS; and

o Regulating emissions of criteria pollutants and air toxics to protect public health and welfare.

Under the CAA, states are allowed to adopt ambient air quality standards and other regulations, provided
they are at least as stringent as federal standards. Within the VACAPES Range Complex, implementation
of the CAA is carried out by the:

o Delaware Department of Natural Resources and Environmental Control (DNREC);
e Maryland Department of the Environment (MDE);

e Virginia Department of Environmental Quality (VDEQ); and

e North Carolina Department of Environment and Natural Resources (NC DENR).

The USEPA requires each state to prepare a state implementation plan (SIP) that describes how that state
will achieve compliance with the NAAQS. An SIP is a compilation of goals, strategies, schedules, and
enforcement actions that will lead the state into compliance with all federal air quality standards. The air
quality regulations promulgated under the CAA that are potentially applicable to the proposed action
include the NAAQS and General Conformity Rule.

NAAQS

The CAA requires the USEPA to set primary and secondary NAAQS for the six pollutants considered
harmful to public health and the environment (40 CFR Part 50). These standards for each of the states
within the VACAPES Range Complex are presented in the NAAQS table in Appendix K. Primary
standards set limits to protect public health, including the health of sensitive populations such as
asthmatics, children, and the elderly. Secondary standards set limits to protect public welfare, including
protection against decreased visibility and damage to animals, crops, vegetation, and buildings.

General Conformity Rule

Section 176(c)(1) of the CAA, the General Conformity Rule, requires federal agencies to ensure that their
actions conform to applicable implementation plans for achieving and maintaining the NAAQS for
criteria pollutants. To ensure compliance with the General Conformity Rule, a federal action must not
contribute to new violations of ambient air quality standards, increase the frequency or severity of
existing violations, or delay timely state and/or regional attainment of standards.

The USEPA rule implementing the conformity requirements, “Determining Conformity of General
Federal Actions to State or Federal Implementation Plans,” is codified in 40 CFR Parts 51 and 93. Part
51, Subpart W contains the General Conformity Rule provisions that must be incorporated into SIPs,
including the requirement that states revise the SIPs to include the conformity requirements. Once an SIP
has been revised and approved by the USEPA, the conformity requirements become federally enforceable
and federal agencies are subject to the conformity requirements as they appear in the SIP. In cases where
a federal implementation plan (FIP) is in effect, federal actions must conform to its requirements. Each
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federal agency taking an action subject to the General Conformity Rule must make a conformity
determination (40 CFR 93.154).

A conformity review, with documentation, must be completed for every Navy action that generates air
emissions in nonattainment or maintenance (former nonattainment) areas. The conformity review can be
satisfied by a determination that the action is not subject to the General Conformity Rule, a record of non-
applicability, or a conformity determination.

In some cases, the Navy can make a determination that a proposed action is not subject to the General
Conformity Rule. Actions not subject to the rule include:

o Actions that occur in attainment areas, and that do not generate emissions in nonattainment areas; or
e Actions where the criteria pollutant emitted (or its precursors) is one for which the area is in
attainment.

If NEPA documentation is prepared for an action, the determination that the proposed action is not
subject to the General Conformity Rule is described in that documentation. Otherwise, no documentation
is required. This EIS/OEIS includes the determination that all actions occurring in the attainment areas
(that is, the coastal counties of Maryland and North Carolina) are not subject to the General Conformity
Rule. Actions occurring adjacent to coastal Delaware counties and Virginia counties are separately
addressed in a record of non-applicability.

3.4.1.2 Assessment Methods and Data Used

The method used in this EIS/OEIS to assess the air quality impacts associated with existing and proposed
Navy training and testing within the VACAPES Range Complex included following the steps:

o Identify the federal and state air quality regulations that are applicable to the proposed action.
Determine applicability of the General Conformity Rule.

o Define existing air quality and meteorological conditions in the range complex.

o Analyze the types of emissions sources associated with training and testing within the range complex.

e Review existing air quality assessments associated with individual Navy platforms and weapons
systems.

o Determine air quality impacts associated with existing Navy training and testing within the range
complex based on regulatory requirements.

o Determine air quality impacts that would result from the proposed increases in Navy training and
testing within the range complex.

It was determined that air quality modeling or monitoring was not required for this analysis.
3.4.1.3 Warfare Areas and Associated Environmental Stressors

The warfare areas and emission sources (environmental stressors) associated with training in the
VACAPES Range Complex are identified in Table 3.4-1. These sources will be analyzed in this section
to determine their environmental consequences.

These sources/stressors may be associated with the training platform, weapon system used in the exercise,
and/or target or support craft. The table also identifies whether training exercises that produce emissions
occur within and/or beyond 12 nautical miles (nm) from shore, and whether they take place below and/or
above 3,000 feet. Emissions above 3,000 feet would be above the atmospheric inversion layer and,
therefore, would not affect local air quality.

As shown in Table 3.4-1, most helicopter and small boat exercises take place closer to the shore, while
exercises involving fixed-wing aircraft and large ships take place at a greater distance from shore. This is
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important from an air quality perspective because defines which Navy exercise emission sources would
contribute to the air quality for human receptors. For example:

GUNEX (surface-to-surface) exercises are always conducted at least 12 nm from shore. Emissions
associated with GUNEX (surface-to-surface) would include minor amounts of cruiser or destroyer
engine exhaust and gun barrel exhaust from firing the 5-inch guns. Even if the wind moved these
emissions toward the shore, they would be diluted to undetectable levels before they reached receptors
and would not have the potential to affect public health and welfare.

Most helicopter flights in connection with Mine Countermeasures (MCM) exercises are within 3 nm
of the shore and all occur below 3,000 feet. Helicopters conducting certain types of MCM exercises
tow a practice sled through the water. Emissions associated with existing MCM events are from the
helicopter engines and sled hydrofoil engines. When these emissions occur near the shore, they have
the chance (depending on wind direction) to mix with the air breathed by life ashore. The emissions
from helicopters based at Naval Station Norfolk have been studied several times in previous
environmental assessments and are shown to have a de minimis impact (i.e., the change in the levels of
NOx and VOCs caused by the action do not exceed 100 tons per year for each.) (DoN, 2002)

Air quality criteria are set to protect the most susceptible sectors of the population such as children, the

elderly, and people with asthma and breathing disorders.

TABLE 3.4-1
WARFARE AREAS AND ASSOCIATED AIR QUALITY ENVIRONMENTAL STRESSORS
Stressors Location
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exercise (MCM) Bay
Mine countermeasures W-50A/C, W-386, W-
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Mine neutralization W-50C v
Surface Warfare
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TABLE 3.4-1
WARFARE AREAS AND ASSOCIATED AIR QUALITY ENVIRONMENTAL STRESSORS
(Continued)

Stressors Location
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surface) 1A), W-50C
GUNEX (surface-to- W-50C, R-6606 v v v
surface) boat
GUNEX (S}lrface-to— W-386, W-72 v v v v
surface) ship
. W-386 (Air-K)
’ v v v v v
Laser targeting W-T2A
Visit, Board, Search, and
Selzure/Mar1t1me . VACAPES OPAREA v v v
Interception Operations
(VBSS/MIO)- Ship
VBSS/MIO- Helo VACAPES OPAREA v v v v v
Air Warfare (AW)
Air combat maneuver W-T72A, v v v
(ACM) (Air-2A/B, 3A/B)
GUNEX (air-to-air) W-72A v v v
. . W-386 (Air D, G, H,
MISSILEX (air-to-air) K), W-72A v v v v
GUNEX (surface-to-air) W-386, W-72 v 4 4 4 v
MISSILEX (surface-to- ' W-386 v v v v
air) (Air D, G, H, K)
Air intercept control v v v v
(AIC) W-386, W-72
Detect to engage (DTE) W-386, W-72 v v v
Strike Warfare (STW)
HARM missile exercise W-386 (Air E, F, 1, ]) v v v v
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TABLE 3.4-1
WARFARE AREAS AND ASSOCIATED AIR QUALITY ENVIRONMENTAL STRESSORS
(Continued)

Stressors Location
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Amphibious Warfare
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Firing exercise (FIREX) W-386 (7C/D, 8C/D),
with Integrated Maritime W-72 (1C1/2)
Portable Acoustic (preferred areas), W- 4 4 4 4
Scoring and Simulator 386 (5C/D)
System (IMPASS) (secondary areas )
Electronic Combat
(EC)
. . W-386, W-386
- > v v v v
Chaff exercise- aircraft (Air-K), and W-72
Chaff exercise- ship W-386 and W-72 v
o W-386, W-386 (Air- v v v v v
Flare exercise- aircraft K), and W-72
Electrgmc cqmbat (EC) W-386 (Air-K) v v v
operations- aircraft
EC operations- ship VACAPES OPAREA | v v
Other Training
Shipboard Electronic
Systems Evaluation v v v
Facility (SESEF) VACAPES OPAREA
utilization

3.4.2 Affected Environment

Most of the VACAPES Range Complex assessed in this EIS/OEIS is offshore training sea space,
undersea space, and special use airspace (SUA). For air quality purposes, most of area assessed consists
of the 28,672 nm” of SUA located above the VACAPES OPAREA (W-50, W-386, W-72, W-387, and W-
110). This vast area begins 3 nm from shore, where state waters end. Emissions in these offshore areas
have the potential to mix with air above nearby cities and counties in Delaware, Maryland, Virginia, and
North Carolina.

Other smaller areas assessed for air quality impacts in this EIS/OEIS include:

e The restricted airspace (R-6606) between Naval Air Station Oceana Dam Neck Annex and W-50; and
e An area at the mouth of the Chesapeake Bay north of Naval Amphibious Base (NAB) Little Creek and
Naval Station Norfolk (420 nm?).
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Emissions in these areas will be analyzed for their potential to impact the air quality in adjacent Virginia
localities.

3.4.2.1 Regional Climate

The climate of the region plays an important role in determining air quality. The VACAPES Range
Complex climate is temperate. Because of the proximity to the coast, the humidity is generally high.

Figure 3.4-1 is a graph of wind speeds at Wallops Flight Facility (WFF) on the Virginia eastern shore.
This area is adjacent to the VACAPES Range Complex and the data are representative for the range
complex. As shown in the figure, the wind speed averages 8.7 miles per hour, but exceeds 10 mph in
March and falls to 7 mph in July or August of the year. Because of its consistently strong winds, the area
has been recognized for its potential for offshore wind energy production. Figure 3.4-1 also indicates the
general wind direction over a year. Winter and spring months generally experience winds from a
northwesterly direction. Summer and autumn winds are from a generally southerly direction. Because
winds occur from these directions and at these speeds, air is moved out of the region, which improves the
air quality of the region by continuously refreshing the resource.

| | I | | | | | | | [ |
1= Average Surface Wind Speeds -
at Wallops Flight Facility
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E‘ S average = 8.2 mph -1
=
<
early aver