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| approve the implementation of all activities in this Integrated Natural Resources Management Plan
for Marine Corps Base, Camp Lejeune as Supporting the military mission while sustaining natural
resources for future generations. This Plan has been prepared pursuant to the Sikes Act
Improvement Act of 1997 (U.S.C. § 670a et seq.). The plan has set appropriate and adequate
guidelines for conserving and protecting wildlife and other natural resources of this Marine Corps
instatlation.

~§ Nov 2001 BMM@_

Date D. M. Mize
Major General, U. S. Marine Comps
Commanding General
Marine Corps Base, Camp Lejeune
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In Reply Refer To: 0CT 152001
FWS/R4/F

Mr. Scott A. Brewer

Director, Environmental Management Division
United States Marine Corps

Marine Corps Base

PSC Box 2004

Camp Lejeune, North Carolina 28542-0004

Dear Mr. Brewer:

The Fish and Wildlife Service’s Raleigh Field Office and Southeast Regional Office have
reviewed the latest revision of the Integrated Natural Resources Management Plan (INRMP)
for Marine Corps Base Camp Lejeune, and have found that, pursuant to Paragraph (a) (2)
of the Sikes Act (16 U.S.C. 670a et seq.), the Service and the Base are now in mutual
agreement as to the plan’s content.

We are providing this letter as recognition of our mutual agreement with regard to the
INRMP.

Thank you again for the opportunity to comment on the INRMP for your facility. Your
concern for and efforts to protect endangered and threatened species are greatly appreciated.
If you have any questions, please feel free to contact me at 404/679-4000 or Mr. Tom
Sinclair, Regional Sikes Act Coordinator, at 404/679-7324.

Sincerely yours,

%@,@,\%aw

Sam D. Hamilton
Regional Director
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Charles R. Fullwood, Executive Director

Scott Brewer, PE
Environmental Management Division, Camp Lejeune

Bennett Wynne M
Habitat Conservation Program

October 16, 2001

Response to our comments regarding Camp Lejeune’s Integrated Natural
Resources Management Plan (INRMP).

We received your October 4, 2001 response to our comments on the Camp
Lejeune INRMP. Thank you for recognizing the need for developing a vision for
managing military training, recreational opportunity, and ecological integrity on the
ocean beach. We appreciate your commitment to develop an Onslow Beach
Master Plan to address and coordinate these multiple uses in a way that will
conserve the area’s fish and wildlife resources. We look forward to working with
you in developing the Plan during the coming year. We can now concur with the
Camp Lejeune INRMP.

Thank you for the opportunity to further comment. If you have questions, please
call me at (252) 522-9736.

-

Mailing Address: Division of Inland Fisheries ¢ 1721 Mail Service Center * Raleigh, NC 27699-1721

Telephone: (919) 733-3633 ext. 281 « Fax: (919) 715-7643
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SUBJECT: Draft INRMP

I have reviewed both the prelimary draft and final draft of the above document. Much of
what is proposed will have little to no effect on the aquatic resources under our jurisdiction. The
DMF supports Camp Lejeune’s management efforts.
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Executive Summary

Marine Corps Base, Camp Lejeune, NC is home to the largest single concentration of Marines in the world.  Camp Lejeune supports the world’s most complete amphibious training program and is the east coast’s “Home of Marine Expeditionary Forces in Readiness.”  

Located entirely within Onslow County, NC, Camp Lejeune occupies approximately 151,500 acres, including 26,000 acres of New River.  The installation has an extensive natural resources program, including forest management on more than 92,000 acres, and management and protection of eight federally threatened and endangered species.

The purpose of this Integrated Natural Resources Management Plan (INRMP) is to provide an integrated, comprehensive five-year plan for natural resources management at Camp Lejeune.  The INRMP considers resources on forest compartment, installation, and regional levels.  It includes participation from diverse stakeholders including federal, state, and local agency representatives; conservation organizations; and interested individuals.  

This INRMP is required by the Sikes Act Improvement Act of 1997 (Sikes Act, 16 U.S.C. § 670a et seq), Department of Defense Conservation Instruction 4715.3, and Marine Corps Order P5090.2A (Environmental Compliance and Protection Manual).  The Sikes Act, as amended, requires that the INRMP reflects the mutual agreement of the U.S. Fish and Wildlife Service and the heads of each appropriate state fish and wildlife agency, concerning conservation, protection, and management of fish and wildlife resources.  The INRMP does not replace or affect any federal laws, or state responsibility and authority for protecting fish and wildlife

The INRMP describes current natural resources management (Chapters 6-9) aboard the installation, including forest management, threatened and endangered species, game and non-game species, wetlands and soils, cultural resources, ecosystem outreach, and the National Environmental Policy Act.  


Changes in current management are proposed in sixteen areas.

	Natural Resources Issues
	Forest management

	
	New River watershed

	
	Fire management

	
	T&E species

	
	Natural communities and biological diversity

	
	Game management and forest openings

	
	Regional initiatives


	Integration Issues
	Land-use planning

	
	Encroachment/adjacent land use

	
	Wildland fire management

	
	Training area sustainability

	
	Natural resources management in major developed areas

	
	Landscaping/grounds maintenance

	
	Unimproved trails and access roads

	
	Onslow Beach

	
	Conservation education and environmental awareness


Natural resources issues (Chapter 11) are issues that are managed almost exclusively by the Environmental Conservation Branch, and are designed to integrate and coordinate programs within that Branch.  Integration issues (Chapter 12) describe natural resources issues that affect, and are affected by, other Base departments.  Goals and objectives are provided for each proposed change in current management.

Ten Class I projects are identified within the INRMP (see table below).  Class I projects will always be the priority for each fiscal year in which they appear.  Chapter 14, Implementation, identifies all projects proposed, funding mechanisms for INRMP projects, and prioritizes projects by fiscal year for through 2006.  
Class I Projects Identified in the INRMP.

	
	Project Name
	Project Description

	CLASS I PROJECTS
	Soil Conservation/Erosion Control (identified sites)
	Numerous eroding sites along roads and trails, in mission support openings, and in training areas throughout base have been identified as in need of rehabilitation to prevent any potential violation of water quality standards.

	
	Monitoring/Maintenance of Wetland Mitigation Bank
	To fulfill agreements satisfying Clean Water Act mitigation projects, this project will continue hydrologic and vegetation monitoring of the GSRA mitigation bank.

	
	Marine Resources Assessment/ Seasonality Matrix
	Develop an assessment of marine species, focused on protected sea turtles and marine mammals, for the inshore operating areas that includes distribution and seasonality information for use in consultations under the ESA and MMPA.

	
	RCW Military Impacts Study- Remote Sensing Equipment
	Acquire remote sensing equipment, by purchase or contract, required for the completion of the Military Impacts Study (RCW).    

	
	Dune Stabilization and Protections
	Stabilize and protect primary sand dunes (within military training area) by installing sand fencing and plantings of appropriate vegetation.

	
	Cantonment  Wetlands & Protected Resources Master Plan
	This plan would be a comprehensive, long-term plan that addresses future wetland impacts, mitigation requirements, protected species, and other significant resources in the cantonment area.  The plan would facilitate project planning that minimizes impacts and streamlines reviews.

	
	T&E Species Surveys/Mgmt. Support (SCA labor)
	Provide monitoring and surveys of the seven federally listed species on the Base, primarily by three Student Conservation Associates.

	
	T&E Species Surveys/Contract Support
	Update endangered species surveys for areas identified in annual “Long Range Silvicultural Prescription Plan” and areas proposed for construction projects.

	
	RCW Foraging Habitat Inventory/Plant Community Map
	Duplicate 1998-2000 Foraging Habitat Inventory to include information regarding herbaceous community to be used in plant community mapping and to document beneficial changes to RCW habitat.

	
	Annual RCW Population Monitoring
	Collects data for cluster productivity, population demographics and conducts cavity maintenance, provisioning, and banding.


SECTION I   Introduction

“The mission of Camp Lejeune is to maintain combat-ready units for expeditionary deployment.
”

“Natural resources under the stewardship and control of the Marine Corps will be managed to support the military mission, while preserving, protecting, and enhancing these resources
”

1.0   Purpose, Scope, and Authority

Marine Corps Base (MCB), Camp Lejeune, NC (hereafter called Camp Lejeune), is home to the largest single concentration of Marines in the world.  Camp Lejeune supports the world’s most complete amphibious training program and is the east coast’s “Home of Marine Expeditionary Forces in Readiness.”  

Located entirely within Onslow County, NC, Camp Lejeune lies approximately 300 miles south of Washington, DC, and 47 miles north of Wilmington, NC.  The installation occupies approximately 151,500 acres, including 26,000 acres of New River.

1.1   Purpose and Scope

The purpose of this Integrated Natural Resources Management Plan (INRMP) is to provide an integrated, comprehensive five-year plan for natural resources management at Camp Lejeune.  

Just as a Real Property Master Plan is designed to provide guidance for future facility development, an INRMP is designed to provide ways to integrate natural resources considerations into all areas of administration and planning.  This document is presented by the Commanding General to the entire Camp Lejeune community.  The INRMP provides specific natural resources management goals and objectives, and timeframes for each proposed action.  Multipurpose use of the resources and public access to resources on the installation is considered.




Camp Lejeune and Marine Corps Air Station (MCAS) New River share a Memorandum of Understanding (MOU) that outlines several functions for shared operational support and facilities management and maintenance.  This understanding also includes management of natural resources at MCAS New River.  For this reason, the INRMP addresses MCAS New River as part of the overall Camp Lejeune landscape and not as a stand-alone section of the INRMP.  A representative of MCAS New River has participated in development of the INRMP.

The INRMP considers resources on forest compartment, installation, and regional levels.  

It includes participation from diverse stakeholders including federal, state, and local agency representatives; conservation organizations; and interested individuals.  

1.2   Authority

This INRMP is required by the Sikes Act Improvement Act of 1997 (Sikes Act, 16 U.S.C. § 670a et seq), Department of Defense (DOD) Conservation Instruction 4715.3, and Marine Corps Order (MCO) P5090.2A (Environmental Compliance and Protection Manual).  
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The Sikes Act, as amended, requires preparation and implementation of INRMPs for all military installations in the United States
, and that the INRMP shall reflect the mutual agreement of the parties involved, including the U.S. Fish and Wildlife Service (USFWS) and the heads of each appropriate state fish and wildlife agency, concerning conservation, protection, and management of fish and wildlife resources.  The INRMP does not replace or affect any federal laws, or state responsibility and authority for protecting fish and wildlife.  

The Sikes Act defines the purposes of natural resources management on military lands as “the conservation and rehabilitation of natural resources on military installations; the sustainable multipurpose use of the resources, which shall include hunting, fishing, trapping, and nonconsumptive uses; and, subject to safety requirements and military security, public access to military installations to facilitate the use [of these resources].”  Further, the Act states that, “consistent with the use of military installations to ensure the preparedness of the Armed Forces, each INRMP shall, to the extent appropriate and applicable, provide for:

· Fish and wildlife management, land management, forest management, and fish- and wildlife-oriented recreation; 

· Fish and wildlife habitat enhancement or modifications; 

· Wetland protection, enhancement, and restoration, where necessary for support of fish, wildlife, or plants; 

· Integration of, and consistency among, the various activities conducted under the plan; 

· Establishment of specific natural resources management goals and objectives and time frames for proposed action; 

· Sustainable use by the public of natural resources to the extent that the use is not inconsistent with the needs of fish and wildlife resources; 

· 
Public access to the military installation that is necessary or appropriate subject to requirements necessary to ensure safety and military security; 

· Enforcement of applicable natural resource laws (including regulations); 

· No net loss in the capability of military installation lands to support the military mission of the installation; and such other activities as the Secretary of the military department determines appropriate.”

It is clear that Congress intended that natural resources management on military installations support the installation mission, provide an opportunity to the public to have access to installation natural resources, and participate, as appropriate, in regional ecosystem initiatives.  In particular, Congress intended each INRMP to support and be consistent with the mission of the installation.

DOD Conservation Instruction 4715.3 requires protection and enhancement of natural resources for multiple use, sustainability, and biological integrity.  INRMP requirements include inventory of significant or sensitive natural resources; restoration or rehabilitation of altered or degraded landscapes; provisions for outdoor recreational activities; and application of the principles of ecosystem management.  

Chapter 11 of MCO P5090.2A describes Marine Corps policies on natural resources management, including land management, fish and wildlife management, forest management, outdoor recreation, and environmental restoration.  MCO P5090.2A Appendix A summarizes all relevant federal environmental statutes, regulations, executive orders, and military mandates for environmental compliance.

The Handbook for Preparing INRMPs for Marine Corps Installations (November 1999) provides information on the requirements of the Sikes Act, the purpose of natural resources management on Marine Corps lands, and general guidance on preparation of INRMPs for Marine installations.  

1.3   Management Philosophy

1.3.1   Camp Lejeune’s Mission and Environmental Policy

Installation Mission.  The primary mission of Camp Lejeune is to maintain combat ready units for expeditionary deployment.

Installation Environmental Policy.  Camp Lejeune is committed to environmental protection, continual environmental improvement, and pollution prevention.  Camp Lejeune’s environmental policy is to protect current and future training capabilities by respecting and maintaining the natural environment.  This policy includes the following components:

· Leveraging environmental leadership and technical capabilities to achieve sustainability and continual improvement;

· Protecting the environment to ensure current and future military readiness through sustained realistic training opportunities;

· Complying with all environmental requirements and promoting community outreach activities;

· Fostering cooperation with surrounding communities by publicizing Camp Lejeune’s environmental initiatives and supporting joint environmental protection programs;

· Reviewing all proposed activities for potential environmental impacts in accordance with the National Environmental Policy Act (NEPA);

· Minimizing the impact on the environment through environmental quality assessment, education, pollution prevention, and use of Geographic Information Systems (GIS) technology;

· Promoting the cleanup of contaminated sites and leaking underground storage tanks;

· Maintaining and enhancing the biodiversity of the ecosystem through integrated natural resources management; and 

· Conserving the air, land, and water resources as vital Marine Corps assets.


Installation Natural Resources Management Vision.  Management of installation natural resources will support sustainable military use through the application of an integrated approach to ecosystem management.  

1.3.2   Ecosystem Management Approach

Ecosystem management is an interdisciplinary planning and management process that focuses on identifying, restoring, and maintaining natural communities in support of the military mission and other sustainable activities.  Under Secretary of Defense (Environmental Security) Goodman issued a statement on August 8, 1994
 stating DOD’s commitment to ensuring “that ecosystem management becomes the basis for future management of DOD lands and waters”.  Goodman sites the goals of ecosystem management as “to preserve, improve, and enhance ecosystem integrity,” and outlines the principles of ecosystem management, which have been incorporated into DOD Conservation Instruction 4715.3, as follows:  

Maintain and improve the sustainability and native biological diversity of ecosystems.  Ecosystem management requires management that “recognizes, restores, and sustains the composition, structure, and function of natural communities that comprise ecosystems.”  Camp Lejeune sustains extraordinary species and community diversity that has been supported by a half century of sound natural resources management.  The North Carolina Natural Heritage Program, in the 1997 “Inventory of the Rare Species, Natural Communities, and Critical Areas of Camp Lejeune Marine Corps Base, NC Phase III”, notes the installation’s “impressive assemblage of high quality habitats” and “exceptionally large number of rare animal and plant species.”

Administer with consideration of ecological units and timeframes.  Impacts of installation activities should be considered in terms of spatial and temporal scales that are relevant to natural processes.  Natural resources at Camp Lejeune are significant on a base level (providing land and resources for installation activities), on a regional level (the installation is one of many large state and federal landowners in the region and as such can play a key role in regional initiatives), and on a national level, providing one of the most diverse ecosystems in the United States.  While it is appropriate to consider many actions solely on an installation level (e.g., construction of new buildings, etc.), some activities need to be considered on a larger scale (e.g., impacts of installation management on recovering red-cockaded woodpecker (RCW) populations).

Support sustainable human activities.  Ecosystem management recognizes that people are an integral component of ecological systems, and supports multiple use of natural resources and sustainable development.  Natural resources are managed on Camp Lejeune to support the military mission and to provide sustainable environments for training, education, and operations.  Within the safety and operational constraints of military training and consistent with the needs of the Camp Lejeune region, the installation works to: (1) provide outdoor recreational opportunities consistent with demand from Base personnel, residents, and military retirees in nearby communities; and (2) promote natural resources management, general welfare, and the local economy by appropriately producing and marketing forest products on an environmentally sustainable basis. 

Develop a vision of ecosystem health.  Ecosystem management depends upon participation by diverse stakeholders (federal, state, local, and tribal governments; non-governmental organizations; private organizations; and the public) and their ability to develop a shared vision of what constitutes a desirable future condition for the region of concern.  At Camp Lejeune, this means considering the mission as well as the relationship of the installation to surrounding communities and regional environmental efforts.


Develop priorities and reconcile conflicts.  Installation objectives need to be established, prioritized, and revisited on a regular basis.  This includes consideration of natural resources management to meet both installation (mission) and regional objectives.  Conflicts can be resolved through periodic regional workshops and stakeholder discussion.  

Develop coordinated approaches to work towards ecosystem health.  Because ecosystems do not follow political and social boundaries, a coordinated approach on military installations must: (1) include early and regular participation by military operations personnel and regional stakeholders (to include other state and federal agencies); (2) incorporate ecosystem management goals into strategic, financial, and program planning and design budgets; and (3) seek to prevent duplication of effort and minimize inefficiencies.

Rely on the best science and data.  Our understanding of ecosystems and natural communities is constantly evolving through science and discussion.  Camp Lejeune is committed to the collection, maintenance, and use of scientific data that is required for making sound natural resources and land use management decisions.

Use benchmarks to monitor and evaluate outcomes.  The ecosystem management approach depends on “specific and measurable objectives and criteria with which to evaluate activities in the ecosystem.”  This INRMP will include specific, measurable goals and objectives, and task schedules for Camp Lejeune.  

Use adaptive management.  Ecosystems are constantly changing.  Management practices must accommodate changes in both the ecosystem and our understanding of these systems.  The INRMP will be reviewed every five years.  Environmental Management Division can also adapt environmental management efforts when new information is available or significant changes to the ecosystem occur.

Implement through installation plans and programs.  Ecosystem management activities identified in the INRMP cannot stand alone.  Instead, they must be incorporated into other planning and budgeting documents, such as the Real Property Master Plan, which directs land management planning for all of Camp Lejeune.

DOD also declared its dedication to managing natural resources with an ecosystem management approach in a 1995 MOU with 12 other federal agencies
.  The MOU stated that it is the policy of the federal government to “provide leadership in, and cooperate with, activities that foster the ecosystem approach to natural resources management, protection, and assistance.”  The agencies recognized the importance of healthy, functioning ecosystems to protection of biological diversity, achievement of quality of life objectives, and sustainable economies.

1.3.3   Relationship to the Military Mission

All natural resources management aboard Camp Lejeune supports the military mission.  Marines depend on sustainable communities to provide the proper environment for training and operations.  Training restrictions implemented for threatened and endangered species living aboard the Base demonstrate the effect declining natural resources can have on the military mission.  One goal of this INRMP is to minimize future training restrictions by increasing integration between natural resources management planning, training, and operations. 

1.4   Plan Development

This INRMP was developed through participation by stakeholders, an Interdisciplinary (ID) Team, and a Base INRMP Working Group (BIWG).  Throughout the development of the plan, these groups met to exchange information, review the direction of the plan, and finalize proposals.  The draft INRMP was made available to the public via placement in local libraries and with a public notice published in the local newspaper.  Agency and public comments and USMC responses are provided in Appendix A. 

1.4.1   Stakeholders

The Sikes Act requires that the plan be developed in cooperation with USFWS and appropriate state fish and wildlife agencies.  In accordance with the Sikes Act, and in keeping with the principles of ecosystem management, many local and regional stakeholders were also invited to assist with the development of the INRMP.  Participants included:  USDA Forest Service, USFWS, National Marine Fisheries Service, U.S. Army Corps of Engineers, NC Division of Coastal Resources, NC Department of the Environment and Natural Resources Division of Forest Resources, NC Wildlife Resources Commission, The Nature Conservancy, Sierra Club, and John Hancock Timber Company.  Internal stakeholders included Base Training Working Group, BIWG, Environmental Conservation Branch program managers, and Base Environmental Issues Working Group (EIWG).

1.4.2   Interdisciplinary Team

The ID Team is composed of natural resources program managers and a representative from Training and Operations.  The team was used to collect and analyze appropriate data, and to develop issue statements, goals, objectives, and alternative solutions.  The team also spent time in the field discussing the issues.

1.4.3   Base INRMP Working Group

The BIWG includes Assistant Chiefs of Staff (AC/S) or representatives from: Installations and Environment (Environmental Management, Facilities, and Public Works Divisions), Training and Operations, Comptroller, Eastern Area Counsel Office, Staff Judge Advocate, Consolidated Public Affairs Office, New River Air Station, Marine Corps Community Services, and Installation Security and Safety.  The group was established to oversee development of the INRMP.  The group helped identify issues and data needs that the ID Team needed to consider; reviewed and commented on statements, goals, and objectives developed by the ID Team; and used the information developed by the ID Team to formulate recommendations and proposals that are included in this INRMP.  

1.5   Plan Organization and Use

This INRMP is presented in five sections.  

Section I is background information designed to give the reader an overview of Camp Lejeune.  This section includes chapters on the purpose, scope, and authority for the INRMP; the installation’s history and military mission; the regional context for the Base, including socioeconomic factors for Camp Lejeune and Onslow County; and a description of the Ecological Classification System developed for Camp Lejeune.  

Section II describes current natural resources management aboard Camp Lejeune.  This section describes current management activities and policies for forest management, threatened and endangered (T&E) species, game and non-game species, wetlands and soils, cultural resources, ecosystem outreach, and NEPA.  Separate chapters are provided that describe how data is managed to support Camp Lejeune’s natural resources management programs, how NEPA is applied aboard the Base, and installation environmental compliance programs.  

Section III described changes to current management that are proposed within this INRMP.  This section is broken down into three chapters.  Chapter 11 describes goals and objectives for changes to natural resources management issues, including:

· Forest management,

· New River watershed,

· Fire management,

· T&E species,

· Natural communities and biological diversity,

· Game management and forest openings,

·  Regional initiatives.


These are all issues are managed almost exclusively by the Environmental Conservation Branch, and are designed to integrate and coordinate programs within that Branch.  Chapter 12 describes natural resources issues that affect, and are affected by, other Base departments.  These “integration” issues include:

· Land-use planning,

· Encroachment/adjacent land use,

· Wildland fire management,

· Training area sustainability,

· Natural resources management in major developed areas,

· Landscaping/grounds maintenance,

· Unimproved trails and access roads,

· Onslow Beach, and

· Conservation education and environmental awareness.


Chapter 13 summarizes Camp Lejeune’s ecosystem management approach towards natural resources management.

Section IV covers INRMP implementation, including funding, prioritization of projects, and roles and responsibilities.  Summary tables in this chapter describe Class 0-III projects and project prioritization by fiscal year.  Section V is literature cited.

Eight appendices are included in this INRMP, including:

· Agency and public review and comment,

· Landtype and landtype phase descriptions, and related tables,

· Sea turtle monitoring protocols,

· Cooperative agreement for conservation of fish and wildlife resources,

· Process used to propose residuals analysis decision making flow chart,

· Projects and funding (implementation),

· New River projects (site descriptions, and

· FONSI and environmental 

assessment.

1.6   Plan Review and Revision

Section 670(a) of the Sikes Act requires that each plan be reviewed on a “regular basis, but not less often than every five years.”

2.0   Installation Historical Perspective

2.1   Pre-Marine Corps History

2.1.1   Native Americans on the Coastal Plain

Native Americans reached the coastal plain area approximately 10,000-12,000 years ago.  These early Americans were very mobile, traveling in small groups and utilizing whatever food was available, including large and small game and plant material such as nuts, seeds, and berries.  Evidence for these populations is limited because sea level has risen substantially, submerging sites of early Native Americans (Reid and Simpson 1998).

Between 10,000 and 3,000 years ago, the climate shifted steadily towards what we see today on the Carolina coast.  The rise in temperature affected changes in vegetation and sea level that precipitated a change in culture for many Native Americans (Reid and Simpson 1998), who diversified their diet to include more plants, seeds, nuts, and fish.  Rudimentary forms of agriculture came into use somewhere between 4,000 and 3,000 years ago (Reid and Simpson 1998), and local tribes increased their use of utensils, clay pots, and bow and arrow hunting.  According to Fenn and Wood (1983), the natives of North Carolina were “wholeheartedly committed to an agricultural economy,” with heavy reliance on crops such as corn, beans, and squash by 1200 A.D.”  As reliance on domesticated plants increased, Native American communities became more sedentary, building villages and moving towards a more seasonal pattern of hunting and gathering (Reid and Simpson 1998).

By the time Europeans began to explore the New World, North Carolina’s eastern seaboard and Piedmont plains were extensively used by Native American communities, including the Catawba Nation of the Piedmont Plateau, the Tuscarora of the Coastal Plain, and many small Algonquian-, Siouan-, and Iroquoian-




speaking tribes along the coast.  An estimated 30,000 Coastal Plain Indians occupied the area in 1660.  By 1710, a mere 5,000 remained, due to European influences of rum and disease, and intertribal warfare (Lee 1963).

2.1.2   Europeans arrive

The earliest attempts to settle North Carolina by Europeans focused on Pamlico Sound and Cape Fear.  Giovanni da Verrazzano reached the Outer Banks in 1524 in search of a route to China.  His writings appear to include a description of the shoreline of what would become Onslow County (Onslow County Historical Society 1983).  The English made several attempts to colonize the region, first with the ill-fated Roanoke Colony, followed by several expeditions from the Virginia Company located in Jamestown, Virginia in the early 1600s.  The first lasting establishments were Edenton, Bath, New Bern, and Beaufort, all established in the 1660s (Fenn and Wood 1963).  Welsh, Africans, English, Highland Scots, Scots-Irish, and Germans all came to the New World and migrated to the shores of North Carolina.  Many entered America through other colonies, including Pennsylvania, Maryland, and Virginia, and traveled to North Carolina to settle.  

In 1663, England’s King Charles II granted all of the area between the 36th and 31st degrees northern latitude (what is currently Georgia, and North and South Carolina) westward to the Pacific Ocean to eight of his most loyal followers in the Carolina Charter.  The area remained under this system of English governance until 1729, when North and South Carolina became royal colonies (Robinson 1963).  

Early North Carolina communities grew quickly in the 18th century in part because of the naval stores industry that was fueled by the extensive longleaf pine resources of the area.  The Naval Stores Act of 1704 encouraged the production of tar, turpentine, pitch, and hemp for the construction and maintenance of wooden ships, and brought new settlers to the area.  Road construction began at this time to facilitate travel of settlers and resources.  In 1728, Ennett’s Ferry (now Snead’s Ferry) began operating on the New River.  

2.1.3.
Onslow County

Established in 1731, Onslow Precinct (Figure 2.1) was home to early settlers from New England, Maryland, Virginia, and the northeastern sections of North Carolina.  Approximately 100 families lived in the area at that time.  North Carolina’s population numbered fewer than 35,000.  Johnstown, the Precinct’s first county seat, was established on Mittum’s Point, New River (now Town Point) and incorporated in 1741.  The town, laid out on 100 acres of land, remained the county seat until 1752 when it was lost in a violent hurricane.  The county seat was moved to Wantland’s Ferry in present-day Jacksonville in 1756 where it has remained (Reid and Simpson 1998).  Onslow County grew steadily in prosperity through the first half of the 19th century due to the ready supply of resources to support naval stores.  In fact, North Carolina led the world in naval stores production between 1720 and 1870, and Onslow County played a significant part in this role (Reid and Simpson 1998).  By the late 1700s, when America was gearing up for the Revolutionary War, there were an estimated 5,000 residents in Onslow County, and approximately one third of these were slaves.

Onslow County played an important part in the Revolutionary War when Colonel William Cray, Sr. led the county militia in America’s first decisive victory of the war at the Battle of Moore’s Creek Bridge in February 1776.  By this time, Robert Whithurst Snead had opened Snead’s Ferry along the New River, and Colonel George Mitchell had built a water-powered gristmill on Wallace Creek.  In 1791, Dr. William J. Montfort, Sr. bought the mill, which we now know as Mumford’s Mill.  Montford Point, where Dr. Montford built his plantation house in the late 1700s, is now the site of Camp Johnson (Fuerst n.d.).  

After the war, Onslow County continued to prosper with sales of naval stores and expanding markets in lumber, fisheries, and agricultural products.  Settlement continued to increase in Onslow County, expanding along the waterways as agricultural lands and longleaf pine stands were used and abandoned, and settlers moved inland.  Onslow County’s first post office opened in 1823, and its first steam-powered sawmill was built by Christopher Coney in 1850 (Reid and Simpson 1998).  By 1860, there were more than 8,800 residents in Onslow County.  Approximately 30 percent of the families owned slaves who were used in the production of naval stores, “clearing and planting ground, maintaining fields and gardens, caring for livestock, cutting timber, coopering, or splitting shingles (Reid and Simpson 1998).”

The predominately secessionist residents of Onslow County joined the state of North Carolina in seceding from the Union on May 20, 1861.  Civil War fighting in Onslow County centered on the waterways of Bear Creek, Bear Inlet, and New River.  Union blockades created significant shortages in supplies to the area, and when soldiers returned to Onslow County after the war, many faced serious losses of land, equipment, and labor in the form of slaves.  The county’s population fell to approximately 7,500 as many former residents moved out of the area.  The local economy began a shift from naval stores to agriculture, lumber, and shellfish, including growing markets for New River oysters (Reid and Simpson 1998).  By the early 1900s, a railroad line between Jacksonville and Wilmington, and three large sawmills adjacent to the City of Jacksonville supported the timber industry in Onslow County.  Longleaf and short leaf pine were most commonly harvested, but yellow poplar, cypress, ash, and oaks were also used.  By the 1930s, agricultural income was more than four million dollars, with principal products including tobacco, corn, peanuts, and ham (Onslow County Historical Society 1983).

Recreational activities in the area increased with the introduction of the automobile, which brought vacationers to Onslow, Herderson, and Hurst Beaches.  Automobiles also led to greater road and house construction inland.  In 1940, when the War Department began looking at the New River area, Onslow County had approximately 18,000 residents (Reid and Simpson 1998).
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2.2   History of Marines at Camp Lejeune

Marine Barracks, New River was established on May 1, 1941 under the command of Lieutenant Colonel William P.T. Hill.  Designed to provide training and facilities for all amphibious and ground activities of the 1st Marine Division, MB New River was developed in three stages.  

Early in 1941, temporary troop quarters and administrative facilities were erected at Camp Geiger and Montford Point.  A Civilian Conservation Corps camp was also established at this time at Camp Knox.  In April 1941, units were established along the New River and at Hadnot Point, with support and industrial facilities farther inland.  Finally, additional barracks and support facilities were created at Montford Point, Camp Geiger, and Courthouse Bay.  

World War II brought changes to MB New River.  The 1st Division shipped out in the spring of 1942 to join the fighting in the South Pacific.  Also in 1942, the Base was renamed in honor of General John A. Lejeune (1867-1942), commander of the Marines in France during WWI and later 13th Commandant USMC.  Montford Point (now Camp Johnson) was a training facility for all African-American Marines who served during WWII.  The Civilian Conservation Camp at Camp Knox was converted to a K-9 facility.  The first U.S. Naval Hospital on Base was established in 1943.  Throughout WWII, Camp Lejeune served as the Fleet Marine Force’s east coast “combat college” for training replacements and specialists.


After the war, development at Camp Lejeune focused on the permanent population of the Base, expanding landscaping and recreational opportunities.  MCAS New River was established in 1951 (then named Peters Point Field Glider Base), and training centers were reactivated in the 1950s to support the Korean War.  In the 1970s, Montford Point was put to use as an educational complex for Marine Corps Service Support, and includes Field Medical Service School and Camp Lejeune Regional Staff Non-Commissioned Officer Academy.

In 1992, the Federal government acquired approximately 41,000 acres adjacent to Camp Lejeune to provide “additional acreage for troop maneuver and gunnery practice to supplement the existing ranges and training areas at Camp Lejeune.”  Known as the Greater Sandy Run Area (GSRA), this virtually undeveloped area has been managed for timber for more than 50 years.  At the time of acquisition, International Paper Company owned approximately 36,500 acres of this area.

Today, Camp Lejeune encompasses approximately 151,500 acres.  The largest single concentration of Marines anywhere in the world, Camp Lejeune is the home base for the 2nd Marine Division, 2nd Force Service Supply Group, II Marine Expeditionary Force, and U.S. Naval Hospital, Camp Lejeune.  Camp Lejeune provides some of the finest military schools, including the USMC School of Infantry, which trains more than 18,000 Marines annually. The installation includes 14 miles of beach, 55 live-fire ranges, 3 impact areas, 93 training areas, 33 gun positions, 25 tactical landing zones, and a state of the art Military Operations in Urban Terrain (MOUT) training facility. 

3.0   Military Use of Camp Lejeune

Marines operate worldwide.  In 1999, Marines participated in operations in East Timor, Southwest Asia, the Balkans, the Sinai, Africa, and the Caribbean.  Marines provided security, and assisted in disaster relief and counter-narcotics efforts in South and Central America.  In the United States, Marines carried out basic operational tasks, served the intelligence community, provided airlift support to the Executive Branch, assisted hurricane victims, and initiated a Chemical Biological Incident Response Force.  Finally, Marines guarded 123 diplomatic outposts across the world (USMC 2000).  As of January 2000, there are 172,200 active Marines, with 30,500 personnel deployed worldwide.
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The Marine Corps primary mission is to provide Fleet Marine Forces with combined arms capabilities (integrated air, ground, and support forces) for service as part of a naval expeditionary force.  The primary structure of Marine Corps operations is Marine Air-Ground Task Force (MAGTF).  MAGTFs have four basic elements: (1) command, including joint force command and control, surveillance, and intelligence; (2) ground combat; (3) air combat, including anti-air warfare, assault support, offensive air support, air reconnaissance, electronic warfare, and control of aircraft and missiles; and (4) combat service support element.  

The Marine Corps advantage is speed and flexibility.  MAGTFs are designed to be immediately responsive and adaptable, and do not require significant call-up of reserves or national mobilization.  MAGTFs can be configured as Marine Expeditionary Forces (MEFs), Marine Expeditionary Brigades (MEBs), Marine Expeditionary Units (MEUs), or Special Purpose Units (SPU).  

As described by USMC Concepts and Issues Manual (USMC 2000), MEFs range in size from less than one division to multiple divisions and aircraft wings.  Available in peacetime as well as wartime, the Corps three standing MEFs are based out of 



California and Arizona, North and South Carolina, and Okinawa.  MEFs are capable of amphibious and sustained operations ashore with 60 days of supplies.  MEBs generally include a reinforced infantry regiment, a composite Marine Aircraft Group (MAG), and a Brigade Service Support Group (BSSG).  Also capable of amphibious and sustained operations ashore, MEBs carry 30 days of supplies.  MEUs are forward deployed with 15 days of supplies to provide rapid response to situations across the globe.  Finally, SPU MAGTFs are organized around specific missions, and provide assistance with everything from non-combatant evacuations to humanitarian aid.  

3.1   Major Commands and Elements at Camp Lejeune

Camp Lejeune is part of Marine Forces, Atlantic (MARFORLANT), headquartered in Norfolk, VA.  There are three major Marine Corps commands stationed aboard Camp Lejeune: Marine Corps Base (MCB), II Marine Expeditionary Force (II MEF), and MCAS New River.  Unit descriptions, taken from the Base website (http://www.lejeune.usmc.mil) and the recent Air Installations Compatibility Use Zone Study (2000), are provided below.  In addition, Camp Lejeune is home to one Naval Command, the Naval Hospital.

3.1.1   Marine Corps Base

MCB controls all real estate, operates entry level and career-level formal schools, and provides support and training for tenant commands.  The Reserve Support Unit, a subordinate command of MCB has assisted in the mobilization of hundreds of Marines for duty in Bosnia, Haiti, Peru, Venezuela, and Yugoslavia.  Schools aboard Camp Lejeune include:

· School of Infantry (SOI).  Located at Camp Geiger, SOI provides infantry and Marine combat training to more than 18,000 Marines annually.

· Marine Corps Service Support Schools (MCSSS).  Located at Camp Johnson, MCSSS is the primary training site for Marines in the fields of personnel administration/legal services, logistics operations, financial management, and ground supply.

· Field Medical Service School (FMSS).  Located at Camp Johnson, FMSS trains Navy Medical Department and Religious Ministry personnel.

· Marine Corps Engineer School at Courthouse Bay.

3.1.2   II Marine Expeditionary Force

The war-fighting arm of MARFORLANT is II MEF.  II MEF is comprised of four basic components:  (1) II MEF Command Element containing personnel and equipment necessary for effective planning and execution of operations: (2) the 2nd Marine Division (MARDIV); (3) the 2nd Marine Aircraft Wing (MAW); and (4) the 2nd Force Service Support Group (FSSG).  Composed of more than 47,000 personnel, II MEF is the Marine Corps largest and most powerful MAGTF.  

The 2nd MARDIV consists of a headquarters battalion, three infantry regiments, an artillery regiment, an amphibious assault vehicle battalion, a tank battalion, a light armored reconnaissance battalion, and a combat engineer battalion.  The total strength of the 2nd MARDIV is about 16,000.  The 2nd MARDIV conducts regular deployments to the Mediterranean as 


landing forces for the U.S. Sixth Fleet.  They have participated in operations in Grenada, Panama, and the Persian Gulf, as well as multinational peacekeeping efforts in Somalia, Haiti, Bosnia, and Liberia.

The 2nd MAW is headquartered at MCAS Cherry Point with subordinate units located at MCAS New River and MCAS Beaufort, SC.  The 2nd MAW includes a Marine Wing Headquarters Squadron, and air control group, a support group, one combined fighter-attack and all weather fighter-attack group, one light attack group, and two helicopter groups.  There are also aerial refueling and air defense capabilities.  In total, 2nd MAW has nearly 400 aircraft.

The 2nd FSSG consists of a headquarters battalion, land support, maintenance, motor transport, supply, engineer support, and medical and dental battalions.  The 2nd FSSG is comprised of nearly 8,000 Marines and Sailors.

Other notable commands elements within II MEF are the II MEF Augmentation Command Element (II MACE), II MEB, and II MEU.  II MACE mission is to provide pre-trained Marines in support of, or to reinforce, the Command Element of II MEF.  II MACE is staffed by 16 active duty Marines and approximately 200 Selected Marine Reservists.  II MEB provides scalable, task-organized force capable of rapid response.  II MEU provides expeditionary intervention forces with the ability to rapidly organize for combat operations in virtually any environment.  

3.1.3   MCAS New River

MCAS New River is located on the south bank of the New River.  The mission of MCAS New River is to maintain and operate facilities and provide services and material to support ground combat forces located at MCB Camp Lejeune and perform such other air operations as requested.  The station is under the command of Commander, Marine Corps Bases East (COMCABEAST) who is located at MCAS Cherry Point about 30 miles to the northeast.  

3.1.4   Naval Hospital

The Naval Hospital at Camp Lejeune supports USMC personnel by providing clinical and hospital services for active duty personnel, their dependents, and retirees.  Activated May 1, 1943, the Naval Hospital Command has grown with the needs of the installation and now manages a modern 186-bed hospital (expandable to 236), Health Promotion Education Center, and 6 general and specialty care outpatient clinics.  The hospital also works closely with Naval and Tri-Service Regional Health Care Systems and cooperates with military and civil agencies during disasters and other emergencies.  Their mission is to “advance force protection through operational readiness and quality health services”  (http://www.lej-www.med.navy.mil).

3.2   Current Operations and Training

According to “USMC Concepts and Issues 2000”, Marines from Camp Lejeune participated in the following operations in 1999.

· Security, counter intelligence, and engineer operations in Haiti,

· Counterdrug radar and communications support in South America,

· Tactical Recovery of Aircraft and Personnel (TRAP) operations in the former republic of Yugoslavia (24th and 26th MEU (SOC),

· Strike mission support through combat sorties by the MAG-31 FWD, 332 and 533 in Taszar, Hungary,

· Refugee assistance and security operations in Albania,

· Peacekeeping and diplomatic observer operations in Kosovo,

· Humanitarian assistance after a severe earthquake in Izmit, Turkey, and

· Domestic support, in the form of wildfire suppression, humanitarian assistance/disaster relief support for victims of Hurricane Floyd, and security for 50th NATO Summit.  

Training at Camp Lejeune prepares Marines for these missions.   

3.2.1   Ranges and Impact Areas

Camp Lejeune has 55 active range areas and 3 impact areas, as defined in the Range Control SOP (BO P3570.1).  Tables 3.1 and 3.2 describe the weapons accommodated and ammunition authorized at each active range and impact area on Camp Lejeune.  Ranges and impact areas with environmental requirements are highlighted.  Most of the ranges and impact areas aboard Camp Lejeune are scheduled for daily training exercises.

3.2.2   Maneuver and Training Areas

There are 93 training areas on Camp Lejeune.  These areas are subdivided into: 

· maneuver areas (located near cantonment areas) that are used for ground training including bivouacking and foot travel;

· tactical maneuver areas that support both mechanized and ground training; and

· special training areas (Table 3.3) including Combat Town, and MOUT facilities.  

Chapter 15 of the Range Control SOP outlines environmental requirements for ranges, impact areas, and maneuver and training areas on Camp Lejeune.  Requirements cover threatened and endangered species; wildland fire conditions; off road vehicles; fighting positions; laying cable and field wire; cutting brush and trees; wetlands; designated natural areas; archeological and historic sites; waste disposal; hazardous materials; beach operations; stream crossings; and environmental assessments.  Special training areas with environmental requirements are highlighted in gray on Tables 3.1-3.3.  

3.2.3   Onslow Beach

[image: image114.jpg]



Camp Lejeune also maintains 14 miles of Onslow Beach to support amphibious operations.  Operations at the beach range from daily exercises by 2nd Amphibious Assault Vehicle (AAV) Battalion and Joint Armed Services training to periodic, large-scale training such as the quarterly Capability Exercises (CAPEX) which include: simulated explosives on the beach; inland artillery fire; and two Landing Craft Air Cushioned (LCAC) and 10-12 AAV landings.  Table 3.4 includes a comprehensive list of beach activities.  

3.2.4   New River

The USMC has a developing mission requirement to respond to situations in shallow-water and riverine environments.  Training on the New River includes activities by two USMC commands and one U.S. Coast Guard unit.

Small Craft Company support II MEF with 17 Riverine Assault Craft (RAC), 65 Rigid Raider Craft (RRC), and 100 Combat Rubber Raider Craft (CRRC).  Many of these boats are deployed in various locations around the world and are not simultaneously training on the New River.  These boats include jet- and propeller-driven boats designed for high speed military operations in shallow water and riverine environments.  The RAC is an aluminum hull, 35’ boat driven by a twin Hamilton jet drives powered by two 300 Cummins diesel engines.  The RRC is an 18’ fiberglass boat driven by twin 70 horsepower outboards.  The CRRC is a 15’ rigid inflatable boat, driven by twin 35 horsepower outboards.

Day and night training exercises include insertion and extraction of personnel, re-supply and refuel between vessels, waterborne refueling, formation traveling and live-fire of medium and heavy machine guns.  Current exercises occur at a rate of approximately 635 per year and are expected to increase to 830 per year (USMC 2000).

The 8th Engineer Support Battalion (ESB), who uses boats to transport and build floating bridges, has 21 Bridge Erection 




Boats (BEB) in their inventory.  Bridge Erection Boats are 27’ long and are driven by twin hydro-jet propulsion units powered by two diesel engines.  The boats have traditionally been used to transport and build expeditionary-type bridging and to ferry equipment across areas too wide to bridge.  The recent acquisition of GSRA has also required an increase in military training traffic on New River.  Sixty-seven-ton M1A1 tanks belonging to the 2nd Tank Battalion (TKBN) are now ferried across the river to reach training areas and firing ranges in GSRA.  2nd TKBN conducts approximately 8 training operations per year in GSRA requiring 15 tanks for each operation.  8th ESB supports this operation by using BEBs to raft the tanks across the river (one at a time) on six Bay Ribbon Bridges (several sections of pontoon-type bridging are joined together to form a raft large enough to support a tank).  

In addition to Small Craft Company and 8th ESB, the 2nd AAVBN conducts maneuvers with tracked, amphibious vehicles on the New River.  These vehicles are track and water propulsion system driven, and enter and exit the river at designated earth and concrete splash points.  Various Navy and Army landing craft utility (LCU) units also support training on the river.

Finally, the U.S. Coast Guard Port Security Unit located at Courthouse Bay currently uses 11 vessels (8 25’ outboard-driven Boston Whalers and 3 22’ outboard-driven Boston Whalers) and conducts 8-10 training exercises a year on the New River and surrounding waterways. 

3.2.5   Air Operations

MCAS New River supports operations by 2nd MAW, MAG 26 and MAF 29, and 12 aircraft squadrons.  The airfield has two asphalt runways, Runway 01/19, which is 4,790’ long and 150’ wide, and Runway 05/23 which is 5,115’ long and 150’ wide.  In 2000, approximately 107,000 aircraft operations occurred at MCAS New River.  The number of operations varies widely from year to year as demonstrated by Table 3.5.  Nearly half of the operations at MCAS New River involve CH-46 aircraft.  The remaining operations involve CH-53, AH-1, and UH-1 aircraft based at MCAS New River, as well as a variety of transient fixed wing and helicopter aircraft.  Only four percent of all air operations occur during nighttime hours (2200-0700).  The 2000 Air Installations Compatibility Use Zone study describes noise, safety, and land-use planning information and programs for MCAS New River.

3.3   Future Operations and Training

“The Marine Corps will continue to build on [its] foundation by doing those things that served it well in the past, while exploring new opportunities to enhance future capabilities.  In this regard, the Marine Corps is focusing on the following areas: the primacy of the Marine and his rifle, enhancing MAGTF utility and combat power, modernizing with advanced technologies, and strengthening the partnership with the Navy (USMC 2000).”

Modernization may include expanded use of:

· MV-22 Osprey.  Joint, multi-mission, vertical/short take off and landing tilt rotor aircraft.

· Advanced Amphibious Assault Vehicle (AAAV).  

· Amphibious Ready Groups.  Formation of 12 groups to meet forward presence, contingency, and warfighting requirements.

· Joint Strike Fighter (JSF).  Next generation aircraft (Short Take Off Vertical Landing)

· Non-lethal weapons.  Designed to stun and incapacitate without causing permanent injuries or gross physical destruction.

· Chemical Biological Incident Response Force.  Manned, trained, and equipped to respond to chemical or biological terrorist incidents.

· Unmanned Aerial Vehicles (UAVs).  To assist with surveillance, communication, and reconnaissance, providing near-real time data.

· Artillery, including advanced cannon artillery weapons and rockets.

3.4   Integrating Environmental Stewardship with Military Use aboard Camp Lejeune

The training and natural resources management communities aboard Camp Lejeune share a common goal: a sustainable landscape that can accommodate continued training with minimal restrictions placed upon it.  This shared value is attainable only through cooperation between the two communities.  Open communication and information sharing is crucial to their respective missions.  Several forums already exist to facilitate coordination.  The Base Training Working Group convenes quarterly and provides an opportunity for frank discussion of training deficiencies, emerging natural resources issues, and potential resolutions.  The EIWG provides a regular opportunity to evaluate the compatibility of proposed projects between both training needs and natural resources management objectives.  In addition to these group meetings, opportunities for coordinating training and natural resources activities through the annual forest prescription process.  Prescriptions are prepared by the timber management forester of the Forest Management Program, and presented to Directors of Training Support and Training Resource Management Divisions, AC/S Training and Operations, and program managers from the Environmental Conservation Branch. 

Table 3.1.  Ranges, MCB, Camp Lejeune, NC

	Range
	Description
	Weapons Accommodated
	Ammunition Authorized

	A-1
	Pistol and shotgun range
	Pistol, shotgun
	.22 caliber, .38 caliber, .45 caliber, 

9MM, 12 gauge, MP-5

	B-12
	Pistol range
	Pistol
	.38 caliber, .45 caliber, 9MM

	B-14
	Assault of a fortified position
	M60 LMG, M16 Rifle, M249 Squad 

Automatic Weapon
	TNT Demolition Charge, Smoke Grenade, Blank Ammunition

	D-9
	Skeet range
	Shotgun
	28 gauge, 12 gauge, 20 gauge, 16 gauge, 410 gauge

	D-29
	Pistol and rifle BZO range
	Pistol, shotgun, M16 Rifle
	.38 caliber, .45 caliber, 5.56MM, 9MM, 12 gauge

	D-30
	Pistol and rifle BZO range
	Pistol, shotgun, M16 Rifle
	.38 caliber, .45 caliber, 5.56MM, 9MM, 12 gauge

	E-1
	Air defense firing range
	VULCAN, Guided Missile Systems
	20MM, Stinger missile, Redeye missile, Hawk Missile

	EOD-1
	Explosive Ordinance Disposal range
	Dynamite, Demolition
	Dynamite, C-4 Demolition charge, TNT Demolition Charge

	EOD-2
	Explosive Ordinance Disposal range
	Dynamite, Demolition
	Dynamite, C-4 Demolition charge, TNT Demolition Charge

	ETA-1
	MCES/Engineer Training School
	Demolition
	C-4 Demolition Charge, TNT Demolition Charge, Shaped Charge, Claymore Mine, Bangalore Torpedo, Antitank Mine, Cratering Charge

	ETA-2
	Mechanized Assault Course
	Demolition
	C-4 Demolition Charge, TNT Demolition Charge, Shaped Charge, Claymore Mine, Bangalore Torpedo, Antitank Mine, Line Charge, Cratering Charge

	ETA-3
	2nd CEB Engineer Training Area
	Demolition
	Dynamite, C-4 Demolition Charge, TNT Demolition Charge, Shaped Charge, Claymore Mine, Bangalore Torpedo, Antitank Mine, Cratering Charge

	ETA-4
	Engineer Training Area
	Demolition
	Dynamite, C-4 Demolition Charge, TNT Demolition Charge, Shaped Charge, Claymore Mine, Bangalore Torpedo, Antitank Mine, Cratering Charge, M68 MICLIC

	ETA-5
	Engineer Training Area
	Demolition
	C-4 Demolition Charge, TNT Demolition Charge, Shaped Charge, Claymore Mine, Bangalore Torpedo, Cratering Charge

	F-2
	Scout/Sniper/BZO range
	Pistol, shotgun, M16 Rifle, M40A1 Sniper Rifle, M249 SAW, MP-5, M60 LMG
	.38 caliber, .45 caliber, 5.56MM, 7.62MM, 9MM, 12 gauge

	F-4
	Fire Control range
	Pistol, shotgun, M16 Rifle, M249SAW, MP-5
	.38 caliber, .45 caliber, 5.56MM, 9MM, 12 gauge, Smoke Grenades

	F-5
	Fire Control range
	Pistol, M16 Rifle, M249 SAW, MP-5
	.38 caliber, .45 caliber, 5.56MM, 9MM, Smoke Grenades

	F-5
	Squad Live Fire Maneuver Course
	Pistol, M16 Rifle, M249 SAW, MP-5
	.38 caliber, .45 caliber, 5.56MM, 9MM, Smoke Grenades

	F-6
	Hand Grenade Range
	Hand Grenades
	Hand Grenade (Practice), Hand Grenade (HE/FRAG)

	F-11
	Pistol and Rifle BZO Range
	Pistol, Rifle, Shotgun, M16 Rifle
	.22 caliber, .38 caliber, .45 caliber, 5.56 MM, 9MM, 12 gauge

	F-18
	Machine Gun Range
	M60 LMG, M2 MG, M16 Rifle, M40A1 Sniper Rifle, MP-5, M249 SAW
	9MM, .50 caliber, 5.56MM, 7.62MM

	G-3
	Infantry Weapons Range
	Pistol, M60 LMG, M219/240 COAX MG, M203 Grenade Launcher, M16 Rifle, M249 SAW, MK19 Grenade Machine Gun, M72 LAW, AT-4 LAW, Mortar, 25MM Chain Gun, M2 MG, TOW, DRAGON, M40A1 Sniper Rifle, SMAW, SASR .50 caliber Sniper Rifle
	.38 caliber, .45 caliber, 5.56MM. 9MM, 25MM TP-T, 40MM, 66MM LAW, 83MM SMAW, 84MM LAW, 81MM, 60MM, TOW Missile, DRAGON, .50 Caliber

	G-3A
	M257 Smoke Grenade Launcher System Range
	Vehicle Mounted Grenade Launcher
	Smoke Grenade

	G-4
	Close Quarter Battle Range
	Pistol, MP-5, Shotgun
	.38 caliber, .45 caliber, 9MM, smoke Grenade, Pyrotechnics, Flares, 12 gauge

	G-5
	Mechanized Gunnery, Direct Artillery, and MICLIC Range
	M85 MG, M219/240 COAX MG, M16 Rifle, Field Artillery, Tank Gun, M2 MG, M60 LMG, M249 SAW, (MK19, M242 Chain Gun, M40A1, M-58 MICLIC, M-68 MICLIC, M203 Grenade Launcher
	.50 Caliber, 5.56MM, 7.62MM, 25MM P-T, 105MM, 40MM MK19 (PRAC), 40MM M203*, 120MM, 155MM, M58 Line Charge, M68 Line Charge (Inert)



	G-6
	Tank and LAV Gunnery Range
	M2 MG, M85 MG, M219/240 COAX MG, M16 Rifle, Field Artillery, Tank Gun, M242 Chain Gun, M60 LMG, M203 Grenade Launcher, TOW, 20MM Aircraft Mounted, 30MM Aircraft Mounted, MK19, M249 SAW
	.50 Caliber (ground and air), 5.56MM, 7.62MM, 20MM Ball, Inert or TP aircraft mounted, 30MM Inert or TP aircraft mounted, 25MM TP-T and APDS T, 105MM, 155MM, 120MM, 40MM MK19 (PRAC), 40MM M203*


Table 3.1.  Ranges, MCB, Camp Lejeune, NC (continued)

	Range
	Description
	Weapons Accommodated
	Ammunition Authorized

	G-7
	Tank, LAV, Direct Artillery, and Machine Gun Range
	M2 MG, M85 MG, M16 Rifle, Field Artillery, Tank Gun, M242 Chain Gun, M60 LMG, M203 Grenade Launcher, MK19, M249 SAW
	.50 Caliber, 5.56MM, 7.62MM, 25MM TP-T and APDS T, 105MM, 155MM, 120MM, 40MM MK19 (PRAC), 40MM M203*

	G-8
	Grenade Launcher Range
	M203 Grenade Launcher, MK19
	40MM HE and PRAC for M203, PRAC M385 for MK19

	G-9
	Light Antiarmor and Shoulder Launcher Multipurpose Assault Weapons Range
	M72 LAW, AT-4, SMAW
	35MM Sub Cal LAW, 66MM LAW, 84MM, 83MM

	G-10A
	Ordinance Disposal Training Area
	
	

	I-1
	Pistol and Shotgun Range
	Pistol, Shotgun
	.38 Caliber, .45 Caliber, 9MM, 12 Gauge

	K-2A
	Ordinance Disposal Training Area
	
	

	K-211
	Grenade Launcher Range
	M60 LMG, M203 Grenade Launcher, MK19 Grenade Machine Gun, M249 SAW, M16 Rifle, MP-5
	9MM, 7.62MM, 40MM, 5.56MM

	K-212
	Infiltration and Individual Movement Range
	M60 LMG, M16 Rifle, M249 SAW, Demolitions
	Blank Ammunition, ¼ lb. TNT

	K-301
	Light Antiarmor and Shoulder Launcher Multipurpose Assault Weapons Range
	M72 LAW, AT-4, 60MM Mortar, 81MM Mortar, SMAW
	9MM Sub Cal, 35MM Sub Cal LAW, 66MM LAW, 60MM Mortar (PRAC/ILL), 81MM Mortar (PRAC/ILL), 84MM, 83MM

	K-302
	Field Firing and BZO Range
	M16 Rifle
	5.56MM

	K-303
	Basic Techniques of Fire and Mortar Field Firing
	M60 LMG, M203 Grenade Launcher, M16 Rifle, M249 SAW, Mortars, Pistol, Demolition, MP-5, Shotgun
	.38 Caliber, .45 Caliber, 5.56MM, 7.62MM, 40MM*, 60MM*, 81MM*, ¼ lb. TNT, 9MM, 12 Gauge

	K-304
	Infantry Weapons Range
	DRAGON, M60 LMG, M203 Grenade Launcher, M16 Rifle, AT-4, Pistol, M249 SAW, M72 LAW, Mortar, SMAW, MK19, MP-5, Shotgun
	.38 Caliber, .45 Caliber, 5.56MM, 7.62MM, 40MM*, 35MM Sub Cal LAW, 66MM LAW, 81MM*, 83MM, 84MM, 60MM*, 9MM, 12 Gauge

	K-305
	Infantry Weapons Demonstration Range
	DRAGON, M60 LMG, M203 Grenade Launcher, M16 Rifle, AT-4, Pistol, M249 SAW, M72 LAW, Mortar, SMAW, MK19, MP-5, Shotgun, Demolition
	.38 Caliber, .45 Caliber, 5.56MM, 7.62MM, 40MM, 35MM Sub Cal LAW, 66MM LAW, 81MM, 83MM, 84MM, DRAGON, 60MM, 9MM, 12 Gauge, ¼ lb. TNT

	K-309
	Machinegun and Light Antiarmor Range
	M60 LMG, M16 Rifle, M249 SAW, Mortars, M73 LAW Sub Cal, AT-4 Sub Cal, MP-5
	5.56MM, 7.62MM, M73 LAW Sub Cal, 60MM (ILL), AT-4 Sub Cal, 9MM

	K-315
	Night and Combat Field Firing Range
	Pistol, Shotgun, M16 Rifle
	.38 Caliber, .45 Caliber, 5.56MM, 9MM, 12 Gauge

	K-317
	Close Combat Range
	Pistol, Shotgun, M16 Rifle
	.38 Caliber, .45 Caliber, 5.56MM, 9MM, 12 Gauge

	K-319
	Field Firing Range
	Pistol, Shotgun, M60 LMG, M16 Rifle, M249 SAW, 60 Mortar, 81 Mortar, MP-5
	.38 Caliber, .45 Caliber, 5.56MM, 7.62MM, 9MM, 12 Gauge, 60MM Mortar (ILL/PRAC), 81MM Mortar (ILL/PRAC)

	K-321
	Transition Range
	Pistol, Shotgun, M16 Rifle, Mortar, M203 Grenade Launcher
	.38 Caliber, .45 Caliber, 5.56MM, 9MM, 12 Gauge, 60MM (ILL Only), 40MM (ILL Only)

	K-322
	Moving Realistic Target Range
	Pistol, Shotgun, M16 Rifle
	.38 Caliber, .45 Caliber, 5.56MM, 9MM, 12 Gauge

	K-323
	Grenade Launcher Range
	Pistol, Shotgun, M203 Grenade Launcher, M16 Rifle
	.38 Caliber, .45 Caliber, 5.56MM, 9MM, 12 Gauge, 40MM

	K-325
	Light Antiarmor and Grenade Launcher Range
	M203 Grenade Launcher, M72 LAW, AT-4, SMAW, 73 Sub Cal
	40MM, 35MM Sub Cal LAW, 66MM LAW, 83MM, 84MM

	K-402
	Fire and Movement Range
	Pistol, M16 Rifle, M249 SAW, M203 Grenade Launcher, Shotgun, M60 LMG, MP-5
	.38 Caliber, .45 Caliber, 5.56MM, 7.62MM, 9MM, 12 Gauge, 40MM (ILL Only)

	K-402A
	Search and Kill Range
	Pistol, M16 Range
	.38 Caliber, 5.56MM, 9MM, Hand Grenade (PRAC), Hand Grenade (HE/FRAG)

	K-405
	Hand Grenade Range
	Hand Grenades
	Hand Grenade (PRAC), Hand Grenade (HE/FRAG)

	K-406A
	Cover and Clear Range
	Pistol, Shotgun, M16 Rifle, M249 SAW, MP-5
	.38 Caliber, 9MM, 5.56MM, 12 Gauge, Blank Ammunition

	K-406B
	Friend/Foe Reaction Range
	Pistol, Shotgun, M16 Rifle, M249 SAW, MP-5
	.38 Caliber, 9MM, 5.56MM, 12 Gauge, Blank Ammunition

	K-408
	Urban Obstacle Range
	Pistol, Shotgun, M16 Rifle
	.38 Caliber, .45 Caliber, 9MM, 5.56MM, 12 Gauge

	L-5
	Multipurpose/Machinegun Range
	Pistol, M16 Rifle, M249 SAW, MP-5, M60 LMG, M40A1 Sniper Rifle, M2 MG
	.38 Caliber, .45 Caliber, 9MM, 5.56MM, 7.62MM, .50 Cal SRTA*


* Further restrictions on these ammunition types


Rows highlighted in gray have specific environmental requirements identified in the Range SOP
Table 3.2.  Impact Areas, MCB, Camp Lejeune, NC

	Range
	Description
	Weapons Accommodated
	Ammunition Authorized

	BT-3/N-1
	Bomb and Target Range
	M249 SAW, Field Artillery, Tank Main Gun, M16 Rifle, M2 MG, M60 LMG, M240 MG, M203 Grenade Launcher, M242 Chain Gun, MK19
	.50 Caliber, 5.56MM, 7.62MM, 20MM (TP-T), 25MM (TP-T and APDS), 30MM (TP-T), 2.75” Rocket, 105MM, 120MM, 155MM, MK76 Practice Bomb, MK80 Series Bombs (Inert), 40MM M203 Grenade Launcher (PRAC/MPR), 40MM MK19 (PRAC)

	G10
	Bombing and Target Range
	Mortar, Field Artillery, Helicopter Weapons, TOW, Dragon, M60 MG, MK2 MG, M16 Rifle, MK 19, M242 Chain Gun, M203, M249 SAW, SMAW, LAAW, AT-4, Sniper Rifle, Pistol
	.50 Caliber, 5.56MM, 7.62MM, 9MM, 20MM, 25MM (TP-T), 30MM (TP-T), 40MM, 83MM, 84MM, 2.75” Rocket, 105MM, 155MM, 81MM, 60MM, MK76 Practice Bomb, MK80 Series Bombs (Inert), TOW, Dragon

	K-2
	Bombing and Target Range
	Mortar, Field Artillery, Dragon, M60 MG, M16 Rifle, MK 19, M203, M249 SAW, SMAW, LAAW, AT-4, SMAW, Pistol
	5.56MM, 7.62MM, 40MM, 83MM, 84MM, 105MM, 155MM, 81MM, 60MM, MK76 Practice Bomb, MK80 Series Bombs (Inert), Dragon


Rows highlighted in gray have specific environmental requirements identified in the Range SOP

Table 3.3.  Special Ranges and Training Facilities, MCB Camp Lejeune, NC

	Range
	Description
	Weapons Accommodated
	Ammunition Authorized

	Combat Town
	Military Operations in Urban Terrain
	M60 LMG, M16 Rifle
	Anti-Personnel Mines (PRAC), Hand Grenade (PRAC), Smoke Grenade, Pyrotechnics, Flares, Blank Ammunition

	F-17
	Climbing Techniques/Dry Net Training
	N/A
	N/A

	MOUT Assault Course
	Urban Clearing Techniques
	Pistol, M16 Rifle
	5.56MM, 9MM

	MOUT Training Facility
	Military Operations in Urban Terrain
	
	Blank Ammunition


Rows highlighted in gray have specific environmental requirements identified in the Range SOP

Table 3.4.  Military Exercises on Onslow Beach, MCB Camp Lejeune, NC

	Exercise
	Frequency
	Duration
	Equipment
	Activity

	CAPEX (Capabilities Exercise
	4/yr.
	5 days
	2 LCAC

10-12 AAV
	Simulated explosives on beach, fire artillery from inland and land 2 LCAC and 10-12 AAVs

	PMINT (Phibron/MEU Integration)
	3/yr.
	8 days
	200 vehicles

12 AAV

3 LCAC

2 LCU
	MEU conducts continuous onload and offload operations along with limited assault operations

	MEUEX 

(MEU Exercise)
	3.yr.
	9 days
	Zodiac boats

200 vehicles

3 LCAC

2 LCU
	MEU conducts continuous onload and offload operations along with various missions

	SOCEX

(Special Operations Capability Exercise)
	3/yr.
	7 days
	Zodiac boats

200 vehicles

3 LCAC

2 LCU
	MEU conducts continuous onload and offload operations along with various missions

	MEU on-load
	3/yr.
	2 days
	100 vehicles

3 LCAC

2 LCU
	MEU conducts loading operations in preparation for deployment

	MEU off load
	3/yr.
	2 days
	100 vehicles

3 LCAC

2 LCU
	MEU conducts off load following deployment

	TCAT

(Type Commanders Amphibious Training)
	3/yr.
	6 days
	200 vehicles

3 LCAC

2 LCU
	Battalion on loads and conducts various missions

	UNITAS  preparation
	3/yr.
	5-6 days
	12 Zodiac

12 AAV

2 LCAC

2 LCU
	UNITAS conducts training in preparation for deployment to S. America and Africa.  Battalion on loads and conducts various missions.

	AAV Battalion Training
	90 days/yr.
	Daily use
	10-12 AAV
	2nd AAV Bn routinely conducts launches and recovery operations

	RECON BN/SOTG/ Joint Armed Services Training
	300 days/yr.
	Daily use
	Zodiac boats

Personnel
	Small sized units conducting zodiac boat launching and recon operations

	JTFEX (Joint Task Force Exercise)
	3-6/yr.
	7-9 days
	Compilation of equipment/vehicles as described in MEUEX, SOCEX, and on/off loads
	These events are concurrent with MEUX or SOCEX.

	Live Fire over AIWW onto Brown Island/E1 Stinger Fire Exercise
	~10/yr.
	2-3 days (+2 days setup/breakdown)
	6 HMVEES

Target drones

1-2 5-ton trucks
	Various units fire from designated ranges on installation over the AIWW onto Brown’s Island and into the BT-3 Impact Area


Table 3.5.  Total Annual Airfield Operations at MCAS New River.

	Calendar

Year
	Annual Aircraft Operations
	Totals

	
	Military
	Civilian
	

	
	Navy/Marine
	Other
	Air Carrier
	General Aviation
	

	1992
	99,321
	2,100
	N/A
	769
	102,190

	1993
	76,247
	1,411
	N/A
	830
	80,176

	1994
	99,003
	1,176
	N/A
	2345
	102,524

	1995
	90,920
	5,606
	N/A
	1,130
	97,656

	1996
	82,725
	1,476
	N/A
	1,197
	85,398

	1997
	83,123
	477
	N/A
	310
	83,910

	1998
	76,551
	476
	N/A
	404
	77,431

	1999
	59,047
	335
	N/A
	274
	59,656

	2000
	53,136
	622
	N/A
	342
	54,100


4.0   Regional Context

4.1   Socio-Economic Setting

4.1.1   Demographics

The most comprehensive demographic information available for both Onslow County and Camp Lejeune is the 2000 Federal Census.  In 2000, Onslow County had a population of 150,355, including 34,452 residents of Camp Lejeune.  The data shows that the population of Onslow County is predominately white (72%), male (55%), and young (median age 25.0).  Minorities in the county are estimated to be 18.5% Black or African American, 1.7% Asian, and 3.6% other.  Seven percent declare themselves as Hispanic or Latino.  In 1990, 83% percent of Onslow County’s residents had at least a high school diploma, and an additional 13.4% had a Bachelor’s or higher degree (educational data for 2000 is not yet available).  Table 4.1 provides general demographic information for Onslow County based on 1990 Census data.

Census 2000 results indicate a slight (0.3%) increase in the population of Onslow County and a significant decrease (31%) in the population of Camp Lejeune since 1990.  This is due in part to downsizing throughout the military, with a 12% decrease in USMC personnel.  Camp Lejeune supports approximately 126,000 persons, whether active duty, dependents, retired military, or civilian employees, of which about 90%, or 113,000, live in Onslow County.  

Table 4.2 shows how the population of Onslow County is distributed across its municipalities.  In 1990, the City of Jacksonville annexed a portion of Camp Lejeune.  Therefore the 66,715 residents of Jacksonville in 2000 include more than 30,000 residents of Camp Lejeune.  




Table 4.1.  2000 Federal Census Data for Onslow County, NC and MCB Camp Lejeune, NC

	
	Onslow County
	Camp Lejeune

	Urban and Rural Residence
	
	

	Total Population
	150,355
	34,452

	
	
	

	Sex
	
	

	Male
	82,986
	25,767

	Female
	67,369
	8,685

	
	
	

	Age
	
	

	<19
	47,422
	11,452

	20-24
	27,775
	15,304

	25-34
	23,762
	5,527

	35-44
	20,206
	1,848

	45-54
	12,971
	273

	55-64
	8,720
	27

	>65
	9,499
	21

	
	
	

	Race and Hispanic Origin
	
	

	White
	108,351
	23,411

	Black or African American
	27,790
	6,119

	American Indian, Eskimo, or Aleut
	1,108
	345

	Asian
	2,526
	554

	Native Hawaiian or other Pacific Islander
	283
	42

	Other
	5,449
	2,624

	Two or more races
	4,848
	1,357

	
	
	

	Hispanic Origin (of any race)
	10,896
	4,497

	
	
	

	
	
	


Table 4.2.  Population of Onslow County, NC by Municipality

	
	1990
	2000

	Holly Ridge
	728
	831

	Jacksonville
	30,013
	66,715

	North Topsail Beach
	
	843

	Richlands
	996
	928

	Surf City
	970
	1,393

	Swansboro
	1,165
	1,426

	Total County
	149,838
	150,355


“Camp Lejeune is by far the most dominant factor in the county’s population and economic profiles.”  


(Onslow County, NC 1997 Land Use Plan

4.1.2   Economic Development

Until the 1940s, Onslow County’s rural economy relied primarily on agriculture and forestry.  Today, government, retail trade, and services are the largest employment sectors in the county (Table 4.3).  

The county’s labor force of more than 47,500 is more than 96% employed.  The average weekly wage rate in Onslow County is $405.28, with lows of $261.02 in the retail trade industry, and highs of $856.21 in mining.  Median household income for Onslow County families in 1999 was $28,315.  Camp Lejeune has the greatest influence on Onslow County’s economic outlook.  Gross pay for all employees of Camp Lejeune was more than $990 million in FY95, with an additional $387.5 million paid to federal retirees within 50 miles of the installation.

Onslow County is one of 20 counties regulated by the NC Coastal Area Management Act (CAMA).  Enacted in 1974, CAMA recognizes the biological, recreational, and aesthetic values of North Carolina’s coastal lands and waters, and calls for protection, preservation, orderly development, and management of these precious resources.  Specifically, CAMA initiates a cooperative program between local and state governments to manage coastal areas.  

Onslow County’s 1997 Land Use Plan, developed in accordance with CAMA regulations, projects stability in economic development with overall economic growth in per capita income, aggregate household income, and gross retail sales through the year 2005.  


Table 4.3.  Insured Employment and Wages, 3rd Quarter 2000  (From:  NC Dept. of Commerce, http://www.ecs.state.nc.us)

	Sector
	Number
	Percentage

	Agriculture
	331
	0.8

	Construction
	3,012
	7.4

	Finance/Insurance/Real Estate
	1,268
	3.1

	Government
	12,250
	30.2

	Manufacturing
	2,454
	6.0

	Mining
	31
	<0.01

	Retail Trade
	11,455
	28.2

	Wholesale Trade
	695
	1.7

	Services
	7,568
	18.6

	Transportation/Communications/ Public Utilities
	1,546
	3.8

	
	
	

	Total
	40,624
	


The federal military will remain the number one ranked industry in terms of employment and earnings through 2005 despite expected decreases in both civilian and military employment.  The greatest decline is expected in agriculture and forestry employment (19.6%), although overall farm and forestry income is projected to increase due to more efficient production.

Compared to other North Carolina counties, Onslow County’s economic development is poor.  Ranked 91 out of 100 for economic development between 1984 and 1994, the county is affected by low wage rates, uncertainty in government jobs, and stagnant population growth.  The county’s Economic Development Council hopes this trend is turning around.  Since 1998, eight new industries have moved into the county, with expected future hiring of 3,000 employees.  In addition, a 730-acre industrial park constructed on Highway 258 at Tar Landing is expected to bring new business into the county.

4.1.3   Land Use

As required by CAMA, the Onslow County Board of Commissioners, in association with Holland Consulting Planners, Inc., developed a comprehensive Land Use Plan for the county.  Adopted in February 2000, the Plan includes information on the county’s current population, resources, and land use, as well as vision and policy statements for future management.

According to the Plan, the county has planning and regulatory authority over approximately 58% of the land within its boundaries.  Camp Lejeune, Hofmann Forest, Hammock Beach State Park, and the county’s six municipalities control the remaining 42%.  Of the 448.1 square miles under full county planning and regulatory jurisdiction, 8.6% of the county is developed, 17.0% is in agriculture, 71.1% is in forests, and 3.3% is water.  Nearly half of this land base is wetlands, and the land use plan identifies 122,218 acres (or 42.6% of land under county jurisdiction) suitable for future development.  

Future growth and development in Onslow County is difficult to predict since the comprehensive LUP is not binding on county development, and the county has not enacted zoning ordinances to enforce the plan.  Camp Lejeune has been annexed and zoned by the City of Jacksonville although land use control aboard the base is unaffected by such annexation/zoning due to exclusive federal jurisdiction over the vast majority of the installation.
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4.1.4   Community Initiatives

Camp Lejeune is working closely with Onslow County and the state of North Carolina on a number of community initiatives that affect economic development and county growth.  Some of the current projects include:  (1) Crisis management.  City and county emergency response personnel work with Installation Security and Safety, Environmental Conservation Branch, Naval Hospital, and Environmental Compliance Branch to handle emergency situations and to consolidate 911 services countywide.  (2) Waste water treatment and management.  Camp Lejeune is working with the county joint utilities resources team to provide excess capacity from the installations new waste water treatment plant to adjacent communities.  (3) Natural resources initiatives.  Regional initiatives include:

· Memorandum of Agreements between Camp Lejeune and the USDA Forest Service, and NC Department of Environment and Natural Resources (NCDENR), Division of Forest Resources for regional and national fire management initiatives;

· State-Military Environmental Issues Working Group (SMEIWG), a joint DoD/NC State effort to address problems with water resources, sedimentation control, Title V requirements, underground storage tanks, pollution prevention, special-use airspace, and sustainability; and

· Identification of greenways on Camp Lejeune to facilitate a “unified network of bikeways, walking, and interpretive trails” (Dewberry and Davis 1994).

4.2   Physical Setting

Camp Lejeune is located approximately 300 miles south of Washington, D.C., and 222 miles north of Charleston, S.C. (Figure 4.1).  The main port-of-embarkation for the Base is located 45 miles to the northeast in Morehead City, North Carolina.  

Located entirely within Onslow County, NC, Camp Lejeune lies approximately 45 miles south of New Bern, and 47 miles north of Wilmington.  The City of Jacksonville is the county seat as well as the primary commercial center for Camp Lejeune.  

MCAS New River lies to the northwest of Camp Lejeune and shares resources with Camp Lejeune.  New River has one outlying field (OLF) under its control, OLF Camp Davis, located ten miles to the southeast.  Two other fields, Oak Grove and Bogue, each located 12 miles from Camp Lejeune, are used extensively by MCAS units.

Other military activities that exist in the region include:

· MCAS Cherry Point.  Located in the southeastern portion of Craven County, approximately 46 miles from Camp Lejeune via Routes 24 and 70.

· The Port of Embarkation at Morehead City is utilized for major troop deployments, which involve the use of amphibious warfare ships during the Mount Out operations.  

4.2.1   Physiography

Camp Lejeune is located in the Atlantic Coastal Flatlands Section of the Outer Coastal Plains Mixed Forest Province, as described in “Ecoregions and Subregions of the United States” (Bailey et. al. 1994, see Figure 4.2).  Based on similar regional climate, geologic origin, topography, 
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drainage networks, and potential natural vegetation, this section has the following characteristics:

· Stratified marine deposits that were formed during the Cenozoic Era (66 million years ago to the present),

· Utisol and Spodosol soils that are deep, medium textured, and have adequate to excessive water supplies for vegetation,

· Small to medium-sized perennial streams, few associated rivers, high water table in many areas, leading to poor natural drainage and many wetland areas,

· Southern mixed pine and oak(hickory(pine forests, with smaller areas of floodplain forest and pocosin,

· Fire as the predominant natural disturbance; frequent hurricanes and insect disturbances are also a factor,

· 0-80’ elevation, and

· Average precipitation 46” per year, Average temperature 55-57(F, Growing season 185-220 days.  

The entire mainside of Camp Lejeune falls within the White Oak watershed as defined by the NC Department of Water Quality.  Most of this area drains into the New River basin, with small amounts flowing into the Atlantic Intracoastal Waterway, Bear Creek, or Queens Creek.  While a small portion of GSRA drains into the New River, the vast majority flows into the Northeast Cape Fear River, which is part of the Cape Fear watershed.

4.2.2   Topography and Soils

Mainside Camp Lejeune is characterized by a combination of poorly drained broad, level flatlands and gently rolling better-drained terrain.  East of the New River, the flatlands range in elevation from 25’-45’.  Between New River and US 17, the changes in elevation are more pronounced, with three areas reaching 72’ in elevation.  Hydric (wet) soils are one of the most important management and habitat considerations on the installation.  Nearly 30% of the soils mainside are classified as hydric, with the most common being Leon fine sand, Mukalee Loam, and Murville fine sand.  Common non-hydric soils include well-drained Baymeade fine sand, and the moderately well drained Marvyn loamy fine sand and Onslow loamy fine sand.  Table 4.4 shows acreage and proportionate extent of soils on Camp Lejeune.  Figure 4.3 shows GIS coverages for soil types across the installation.

In GSRA, the land is almost uniformly flat and poorly drained.  Elevation ranges from 39’ to 69’, with the greatest variation in elevation in the eastern-most portion of GSRA, which drains into the New River.  Seventy-five to 80% of the soils are classified as hydric (wet), and these include Croatan Muck, Leon Fine Sand, Muckalee Loam, Murville Fine Sand, Pantego Mucky Loam, Rains Fine Sandy Loam, Torhunta Fine Sandy Loam, and Woodington Loamy Fine Sand.  The remaining non-hydric soils, which are most suitable for road and facility development, are most common along the western side and in the northeastern corner.  

4.2.3   Geology

As glacial events and slight crustal movements have changed sea level over the past 66 million years, the land base has been alternately exposed and submerged.  Marine deposits laid down over time on this land base formed the weakly dissected alluvial plain that Camp Lejeune occupies today.  The deposits are mostly clean sand and clayey sand, layered with deposits of clay and marine shells.  Along the coast, stream sediment deposition, and natural shore processes develop and maintain beaches, swamps, and mud flats.  


Three primary geomorphic surfaces are identified at Camp Lejeune:

· Pamlico surface, elevations of 0-25’ in narrow strips along the Intracoastal Waterway, New River, and its tributaries,

· Wicomico surface, elevations of 45-75’ found in a few areas south of Jacksonville, and

· Talbot surface, elevations of 25-45’ underlying most of mainside Camp Lejeune.

4.2.4   Climate

Onslow County, NC has a warm, temperate climate.  The county seat, Jacksonville, averages 56” of rainfall a year.  The rainfall is almost evenly distributed throughout the year, with a slight increase from June-September.  Average snowfall is 3” per year.  The growing season, with daily minimum temperatures higher than 28(F for 5 years out of 10 is 235 days (from 19 March to 11 November).  Thunderstorms occur approximately 45 days a year.  Prevailing winds are from the southwest in the summer and from the northwest in the winter.  The average annual wind velocity is approximately seven knots.  

4.2.5   Vegetation

Camp Lejeune encompasses approximately 92,300 acres of forest, including 47,734 acres of pure pine, 21,985 acres of pure hardwood, and 22,596 acres of mixed pine/hardwood stands.  An additional 17,328 acres are non-forested and 12,543 acres fall within impact areas.  Loblolly is the most common pine species, accounting for approximately 75% of timber on the Base.  Blackgum is the most common hardwood.  Fire plays a deciding role in the communities of Camp Lejeune, affecting canopy and understory density and species composition.  

Camp Lejeune’s forest resources and forest management are described fully in Chapter 6, Current Natural Resources Management, and understory vegetation and natural communities are fully described in the NC NHP “Inventory of the Rare Species, Natural Communities, and Critical Areas of the Marine Corps Base Camp Lejeune, NC.”

Table 4.4.  Acreage and Proportionate Extent of Soils Aboard Camp Lejeune

	Map Symbol
	Soil Name
	Acres
	Percent

	AnB
	Alpin fine sand, 1-6% slope
	969
	0.67%

	BmB
	Baymeade fine sand, 0-6% slope
	18,615
	12.80%

	BaB
	Baymeade-Urban land complex, 0-6% slope
	3,562
	2.45%

	Bo
	Bohicket silty clay loam
	2,544
	1.75%

	Co
	Corolia fine sand
	224
	0.15%

	CrB
	Craven fine sandy loam, 1-4% slope
	288
	0.20%

	CrC
	Craven fine sandy loam, 4-8% slope
	153
	0.11%

	Ct
	Crotan muck
	8662
	5.96%

	Da
	Dorovan muck
	1,081
	0.74%

	Dc
	Duckston fine sand
	235
	0.16%

	FoA
	Foreston loamy fine sand, 0-2% slope
	5144
	3.54%

	GoA
	Goldsboro fine sandy loam, 0-2% slope
	518
	0.36%

	GpB
	Goldsboro-Urban land complex, 0-5% slope
	1377
	0.95%

	KuB
	Kureb fine sand, 1-6% slope
	5,125
	3.52%

	La
	Lafitte muck
	11
	0.01%

	Le
	Lenoir loam
	101
	0.07%

	Ln
	Leon fine sand
	13,803
	9.49%

	Ly
	Lunchburg fine sandy loam
	158
	0.11%

	MaC
	Marvyn loamy fine sand, 6-15% slope
	9,618
	6.61%

	Mk
	Muckalee loam
	8,685
	5.97%

	Mu
	Murville fine sand
	8,161
	5.61%

	NeE
	Newhan fine sand, 0-30% slope
	909
	0.63%

	NfC
	Newhan fine sand, dredged, 2-6% slope
	437
	0.30%

	 
	No data
	151
	0.10%

	NoA
	Norfolk loamy fine sand, 0-2% slope
	121
	0.08%

	NoB
	Norfolk loamy fine sand, 2-6% slope
	1160
	0.80%

	 
	Not mapped
	730
	0.50%

	On
	Onslow loamy fine sand
	6,686
	4.60%

	Pa
	Pactolus fine sand
	1,882
	1.29%

	Pn
	Pantego mucky loam
	186
	0.13%

	Pt
	Pits
	175
	0.12%

	Ra
	Rains fine sandy loam
	760
	0.52%

	St
	Stallings loamy fine sand
	3,864
	2.66%

	 
	Surface water
	18,913
	13.01%

	To
	Torhunta fine sandy loam
	7,540
	5.19%

	Ud
	Udorthents loam
	46
	0.03%

	Ur
	Urban land
	977
	0.67%

	WaB
	Wando fine sand, 1-6% slope
	4,342
	2.99%

	Wo
	Woodington loamy fine sand
	7372
	5.07%

	YaA
	Yaupon fine sandy loam, 0-3% slope
	120
	0.08%


Figure 4.3.  Soil Types Aboard MCB Camp Lejeune, NC
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4.3   Conservation Significance

4.3.1   Mid-Atlantic Coastal Plain

The North Carolina Chapter of The Nature Conservancy identifies a Mid-Atlantic Coastal Plain Section within Bailey’s Coastal Plain Province.  Occupying 26 million acres between the James River VA and Charleston Harbor SC, this biologically rich region is threatened by altered hydrology, fire suppression, changes in land use, exotic plants and animals, and changing sea level.  The Conservancy has identified 15 landscape-scale projects for conservation, including projects in the North Carolina Outer Banks, Onslow Bay Islands, and Onslow Bight (the region from the NE Cape Fear River northeast to Cedar Island).  Opportunities exist for Camp Lejeune to collaborate with the Conservancy and other local, state, and federal agencies and organizations to conserve the biological diversity native to this area.  Some significant features in this region include federally threatened and endangered species such as RCW and green and loggerhead sea turtles; Carolina bays and Carolina sandhills; and rare plant and animal communities supported by North Carolina’s pocosins, dunes, and estuaries.

4.3.2   South Atlantic Bight

Other agencies, such as the National Oceanic and Atmospheric Administration (NOAA) are interested in the North Carolina coast as well.  The Administration’s Coastal Ocean Program is focusing resources on the South Atlantic Bight, the southeastern seaboard from Florida to North Carolina.  Again noting the ecological importance of this biologically diverse system, NOAA is working to understand how changes in land use and management patterns, population growth, habitat quality, and other environmental factors are affecting coastal resources.  


4.3.3   Designated Natural Areas

Two natural areas have been designated through a MOU between the Commanding General, Camp Lejeune and the NCDENR and Community Development.  These areas are officially entered on the NC Registry of Natural Heritage Areas.  The MOU includes an understanding that the Marine Corps will “refrain from making or permitting changes that substantially and negatively affect the exceptional natural resources for which the designated natural areas are registered.”  The agreement does not interfere with non-vehicular training and operations aboard the Installation.

Wallace Creek Cypress Swamp.  This 115-acre old growth bald cypress stand is a remnant of the historic millpond that was impounded on Wallace Creek by the old Montford Dam, which was destroyed by Hurricane Hazel in 1954.  The swamp forest is a high quality example of a blackwater swamp system due to its undisturbed hydrologic condition and maturity of the forest.  Its massive cypress trees tower over a subcanopy of hardwoods and an open understory with scattered red bays and palmetto palms.  The swamp forest provides important habitat for wildlife and connects with the marshes along the New River6.  

Longleaf Pine Ridge Savanna.  This 26-acre longleaf pine stand on a dry sand ridge is one of the few old growth naturally regenerating longleaf pine forests remaining on the Coastal Plan.  This stand was heavily turpentined, but has apparently remained uncut since before the 1900s.  Other than fire breaks around the stand, and a few shallow firebreaks extending into the stand, there are no signs of human manipulation.  The stand supports an active colony of RCW, as well as black bear, deer, and wild turkey.  The area stands as a historic and natural interpretation and research area7.

4.4   Awards

Camp Lejeune is a three-time recipient of the Commander-In-Chief’s Award for Installation Excellence, which recognizes the base for effectively managing assets and developing quality programs to accomplish its mission.  The Installation’s Environmental Conservation Branch has also won four DOD Conservation Awards, making Camp Lejeune the only installation to receive this award more than twice.  

5.0   Ecological Classification System

5.1   Ecological Classification

The national ecological classification, mapping, and inventory system describes and maps ecosystems at different scales.  This type of multi-scale system is tied to the National Hierarchical Framework of Ecological Units, "a regionalization, classification, and mapping system for stratifying the Earth into progressively smaller areas of increasingly uniform ecological potential” (Ecomap 1993).  It provides a framework for implementing ecosystem management across physiographic regions, subregions, and local landscapes.  Individual ecosystem units can be compared with adjacent units and their patterns and relationships recognized at the landscape and land unit scales.

The United States is divided into four broad domains based on large ecological climate zones identified by Köppen (1931).  Except for the southern tip of Florida, almost all of the eastern United States belongs in the Humid Temperate Domain.  This domain is differentiated into six divisions according to the importance of winter frost (Bailey 1995), and these Divisions are differentiated into three provinces according to geomorphology (McNab and Avers 1994).  Camp Lejeune is located in the Outer Coastal Plain Mixed Forest Province within the Subtropical Division (Figure 5.1).  

At the subregional scale, ecological units termed sections and subsections further subdivide the land.  The Outer Coastal Plain Mixed Forest Province is differentiated into seven sections according to important differences in potential natural vegetation, soil orders, and disturbance regimes. The Atlantic Coastal Flatlands Section, in which Camp Lejeune belongs, is differentiated into 55 Subsections according to important differences in local climate, landform, geological formation, and potential natural vegetation types (Keys et. al. 1995).  Camp Lejeune is in the Lower Terraces 




Subsection.  Its place in the National Hierarchy of Ecological Units is therefore:

DOMAIN 200: Humid Temperate

DIVISION 230: Subtropical

PROVINCE 232: Outer Coastal Plain Mixed Forest

SECTION 232C: Atlantic Coastal Flatlands

SUBSECTION 232Cb: Lower Terraces   

These subdivisions have proven useful for strategic planning and assessment of ecosystems at the national, regional, and state level.  They may not be useful for addressing management issues such as fire, silviculture, native diversity, and wildlife habitat needs at the local scale.  Below the subsection level, ecosystems can be further subdivided into Landtype Associations (LTAs) which are identified and mapped based on similarities and patterns of soil types, stream types, lakes, wetlands, and plant associations or potential natural vegetation.  At the land unit scale, LTAs can then be subdivided into Landtypes (LTs) and Landtype Phases (LTPs), the smallest ecological units. These units identify land having different potential natural vegetation (PNV), landform, soil drainage, and site productivity.  The following describes the ecological classification of Camp Lejeune.
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Figure 5.1.  Aerial view of marsh lands aboard Camp Lejeune

5.2   Ecological Classification Methods on Camp Lejeune

The Ecological Classification System (ECS) developed for Camp Lejeune is a synthesis of available information on local climate, geology, soils, current vegetation, potential natural vegetation, fire regimes, and rare species occurrences.  Basic sources of information include:

· Ecological Units for the Eastern United States (Keys et. al. 1995), 

· Classification of the Natural Communities of North Carolina (Schafale and Weakley 1984),

· Inventory of the Rare Species, Natural Communities, and Critical Areas on Camp Lejeune (LeBlond 1997), 

· Ecological Classification on the Croatan National Forest (USFS1999), 

· Pre-settlement Vegetation and Natural Fire Regimes on the Croatan National Forest (Frost 2001),

· Pre-settlement Vegetation Community Types of Camp Lejeune (Frost 2001),

· Onslow County Soil Survey  (1992)(IGIR 2000),



· Soil Survey for Camp Lejeune (1984), (IGIR 2000),

· USFS Forest Inventory Plots (archived data 1990),

· Forest Inventory Report (Carter 2000),

· Element Occurrence Records (NC Natural Heritage 1999), 

· Timber Stands / Compartments (IGIR 2000),

· RCW Cavity Tree Cluster/Buffer (IGIR 2000),

· RCW Foraging Circles (IGIR 2000), and

· Proposed Natural Area (IGIR 2000).

An initial list of the ecological types for Camp Lejeune was derived from several sources: the “Classification of Natural Communities of North Carolina” (Schafale and Weakley 1990), the “Inventory of the Rare Species, Natural Communities, and Critical Areas on Camp Lejeune”, and the “Pre-settlement Vegetation and Natural Fire Regimes on the Croatan National Forest.”  The organization of these ecological types (the concepts), into ecological LTs (the units of land), followed the classification scheme developed for the Croatan National Forest, a landscape in close proximity to Camp Lejeune.  These two areas have similar environmental conditions and soil types because they are in the same ecological Subsection.  Landtypes were chosen to “crosswalk” these two areas because they should be the closest match of ecological conditions at a similar scale and because they are intermediate in size between LTAs and LTPs, the largest and smallest ecosystems respectively that could be defined for both areas   

A preliminary map of the distribution of LTs on Camp Lejeune was developed from known relationships between potential natural vegetation, soil types, natural fire regimes, and potential natural vegetation maps (Frost 1996, 2000) in the Atlantic Coastal Flatwoods Section, Lower Terraces Subsection.  The GIS coverage (IGIR 2000) for the 1992 Onslow County Soil Classification was used to produce hardcopy maps at 1:40,000 scale of the initial ecological LT classification units for the Base.  This map was then used as the starting point to define LTPs and LTAs on Camp Lejeune; essentially the “top down” and  “bottom up” approach described in ECOMAP (1993).  Potential Natural Vegetation maps, soil surveys, and current vegetation, timber productivity, and species diversity data, were then used to refine, validate, and delineate the ecological units on Camp Lejeune.  For a full reporting of this process, see “Ecological Classification, Mapping, and Inventory for Camp Lejeune,” prepared by Steve Simon of the USDA Forest Service in Asheville, NC.  

There are 5 LTAs, 15 LTs, and 31 LTPs identified on Camp Lejeune (Figure 5.2, Table 5.1).  Three of the Landtypes and six of the LTPs describe altered land such as urban areas.   

5.3   Landtype Associations

On Camp Lejeune the following LTAs were described:
LTA 232Cb03 – Stella-White Oak 

Dissected Lowlands

LTA 232Cb04 - Bogue-Topsail Coastal 

Sandridge 

LTA 232Cb09 - Onslow Maritime Zone 

LTA 232Cb12 - New River Dissected 

Uplands 
LTA 232Cb13 - Great Sandy Run Pocosin

Table 5.1 describes the primary characteristics of these LTAs.  Figure 5.2 shows LTAs on Camp Lejeune and Figure 5.3 shows a regional map of LTAs.  

5.4   Landtypes and Landtype Phases

5.4.1   Descriptions

A full description and maps of the LTs and LTPs found on Camp Lejeune is available in Appendix B.  Landtype descriptions include a discussion of the major landforms, moisture regimes, and potential natural vegetation dominants, all phases defined for the type and the size of the LT on Camp Lejeune and in Onslow County.  In addition, landscape/landform pattern, disturbance factors, pre-settlement vegetation, existing vegetation, and management considerations for each LT are described.  Landtype Phase descriptions include a photograph of a typical stand; number of map units, their range in size, total extent, primary associates, and location; soil series, drainage, texture, and productivity for major pine species; and pre-settlement vegetation type, composition and condition with a comparison to existing dominant species.

Table 5.2 summarizes the LTs and LTPs aboard Camp Lejeune.  Appendix B also contains the following tables relating to ecological classification on Camp Lejeune:

· Composition of LTAs in Onslow County and on Camp Lejeune,

· Dominant Tree Species Occurring in LTP on Main Base, Camp Lejeune,

· Dominant Tree Species Occurring in LTP on GSRA, Camp Lejeune,

· Crosswalk Between LTs and Frost’s (2000) PNV Community Type Groups,

· Relative Site Index Class for Important Pine Species on Camp Lejeune, and

· Natural Areas, Rare Species, and Natural Communities on Camp Lejeune.

5.5   Use of the Ecological Classification System

Like all maps, those produced for the ECS are imperfect representations of the land, and accuracy depends upon the application and scale being used.  On Camp Lejeune, LTAs can accurately describe landscape patterns at the broadest scale, which can help to separate land having distinct management opportunities and limitations based on dominant ecological factors such as topography and landform/vegetation diversity.  Since the ECS was derived from soil maps, map unit reliability at the finer scales is controlled by the accuracy of the Onslow County and Base soil surveys.  As a result, on site investigation is needed to plan for intensive uses in small areas.

5.5.1   Use on Camp Lejeune

The ECS can be thought of as a snapshot of what the landscape may have looked like at a given moment in history.  The Southeastern Coastal Plain is a dynamic system, constantly responding to large-scale disturbances such as hurricanes and fire.  Because of the disturbance regime, portions of the landscape would inevitably be in different successional stages of a fire maintained sub-climax ecosystem.  This being the case, the ECS cannot be interpreted as an exact representation of a desired future condition.  

Table 5.1.  Landtype Associations Located on MCB Camp Lejeune, NC

232Cb03 Stella White Oak Dissected Lowlands (LTA 3)


Location:  ~200,000 acres in Jones, Onslow, Carteret Co.; ~160,000 acres in Onslow Co., ~400 acres on Camp Lejeune


Distinguishing Features:  Dissected landscape w/major streams, aquults and udults; diverse flora; large proportion of mesic longleaf pine, mixed wet 

pine, swamp forests


Primary design criteria:  Topography (dissected and undissected interstream flats w/low relief), stream density (high), diversity and complexity (diverse 

veg., complex soils)


Associated criteria:  soil series associations (Rains-Goldsboro-Lynchburg, Torhunta-Pantego-Rains, Baymeade-Onslow-Lynchburg)


Vegetation:  potential communities: dry to wet longleaf pine savannas, mixed wet pine/evergreen shrubs, pond-pine-loblolly bay, cypress-gum swamps, 

tidal marshes

232Cb04 Bogue-Topsail Coastal Sandridge (LTA 4)


Location:  ~67,000 acres in Carteret and Onslow Co.; ~29,750 acres in Onslow Co., ~15,000 acres on Camp Lejeune


Distinguishing Features:  Highly patterned landscape dom. by broad ridges and swales that reflect old ocean shoreline.  Large proportion of deep 



sandy, very poorly drained soils w/o organic surface horizon but w/a spodic horizon (aquods) and soils on well-sorted sands (psamments).  



Dom. by pond pine/evergreen shrubs and longleaf pine savannas.


Primary design criteria:  Landscape pattern (matrix of pocosin w/patches of pine savanna), extensive ridge and swale network in eastern portion LTA


Associated criteria:  soil series associations (Leon-Murville-Mandarin, Wando-Seabrook-Kureb)


Vegetation:  potential communities: wet longleaf pine savanna, xeric longleaf pine savanna, dry-mesic longleaf pine savanna, mucky pocosin

232Cb09 Onslow Maritime Zone (LTA 9)


Location:  ~78,000 acres in Onslow, Carteret Co.; ~49,250 acres in Onslow Co., ~16,000 acres on Camp Lejeune


Distinguishing Features:  Active beach, barrier islands, sound, coastal rivers.  Dominated by deep sands (psamments)


Primary design criteria:  Landform (low terrace, ocean and river shorelines, barrier islands).  Proximity to ocean and salt influence


Associated criteria:  soil series associations (Newhan-Corolla-Duckston, Bohicket-Carteret-Hobucken-Lafitte)


Vegetation:  potential communities: salt and oligohaline marsh, Maritime Evergreen Forest, Coastal Fringe Evergreen Forest, live oak and yaupon, 

longleaf pine savanna

232Cb12 New River Dissected Uplands (LTA 12)


Location:  ~173,000 acres in Onslow, Daplin, Pender Co.; ~72,000 acres on Camp Lejeune


Distinguishing Features:  Well-drained stream network with large river, extensive urban and urban-woodland areas, broad pine uplands


Primary design criteria:  Landform (upland terrace w/numerous small streams and New River).  PNV (distinct small stream swamps bordering drainage 

slopes w/pine-hardwood forests below dry-mesic to mesic pine savannas


Associated criteria:  soil series associations (Baymeade, Onslow, Marvyn).  Drainage (mostly well drained and moderately well-drained soils.


Vegetation:  potential communities: dry-mesic and mesic longleaf pine/wiregrass savanna, cypress-gum small stream swamps, mixed longleaf pine-oak 

slopes

232Cb13 Great Sandy Run Pocosin (LTA 13)


Location:  ~70,000+ acres in Onslow and Pender Co.; ~42,000 acres on Camp Lejeune


Distinguishing Features:  Large, slightly raised peatland w/parent material consisting almost entirely of decomposed plant material and saturated 

w/water for 6+ months/yr.



Peatlands bordered by very poorly drained mineral soils.  In recent past, extensive ditching, drainage, and intensive forestry operations.


Primary design criteria:  Topography-soils (mod. deep organics in raised domes).  Vegetation (pocosin, pond pine woodlands).  Drainage (very poorly-

drained and poorly-drained soils).


Associated criteria:  soil series associations (Croatan (saprist), Torhunta (aquent), Woodington (aquult), Leon (aquod), and Murville (aquod)).


Vegetation:  potential communities: high and low pond pocosin, wet longleaf pine savanna, pond pine woodlands.

Table 5.2.  Landtypes and Landtype Phases on MCB Camp Lejeune, NC

	LT #
	LTP #
	LANDTYPE

  Landtype Phase
	LT

extent

(acres)
	LTP

extent

(acres)
	soil  map 

units

	1
	
	INLAND TIDAL MARSHES and TIDAL SWAMPS
	  1,399
	
	

	
	101
	  Very poorly drained, loamy, sandy, or deep organic, inland tidal marsh
	
	319  
	La, Bo

	
	102
	  Very poorly drained, deep organic, tidal cypress-gum swamp
	
	1,080
	Da

	2
	
	SMALL STREAM  SWAMPS and STREAMHEAD POCOSINS
	  8,686
	
	

	
	201
	  Poorly drained, mucky, small stream swamp
	
	8,196
	Mk

	
	202
	  Poorly drained, sandy muck, stream head pocosin
	
	490
	Mk

	4
	
	DRAINAGE SLOPES
	  8,771
	
	

	
	401
	 Well-drained, sandy, pine-hardwood slope
	
	8,618
	MaC

	
	402
	 Moderately well-drained, clayey, hardwood slope
	
	153
	CrC

	6
	
	INTERSTREAM FLATS
	  8,462 
	
	

	
	601
	  Somewhat poorly to poorly drained, sandy, loamy or clayey, mixed pine savanna 
	
	1,089
	Pa, Ra, Le

	
	602
	  Poorly drained, sandy, pond pine and mixed pine savanna
	
	7,373
	Wo

	7
	
	POCOSIN FRINGES
	  7,726
	
	

	
	701
	  Very poorly drained, mucky and loamy, pond pine woodland
	
	7,726
	Pn, To

	8
	
	BROAD POCOSINS
	 16,822
	
	

	
	801
	  Very poorly drained, pond pine pocosin, on peat
	
	8,662
	Ct

	
	802
	  Very poorly drained, sandy muck, pond pine pocosin
	
	8,160
	Mu

	9
	
	WET-MESIC and  WET PINE SAVANNAS
	 17,826
	
	

	
	901
	  Somewhat poorly drained, sandy and loamy, longleaf-mixed pine savanna
	
	4,022
	St,Ly

	
	902
	  Poorly drained, sandy, longleaf pine savanna
	
	13,804
	Ln

	10
	
	MESIC PINE SAVANNAS 
	 13,916
	
	

	
	1001
	  Well-drained, loamy, longleaf pine and mixed pine savanna  
	
	1,280
	NoA, NoB

	
	1002
	  Moderately well-drained, loamy, longleaf pine and mixed pine savanna
	
	12,636
	CrB, GoA, FoA, On

	11
	
	XERIC and DRY-MESIC PINE SAVANNAS
	 24,314
	
	

	
	1101
	  Excessively drained, sandy, longleaf pine savanna
	
	6,094
	KuB, AnB

	
	1102
	  Excessively drained, sandy, dry-mesic, longleaf pine savanna
	
	614
	WaB

	
	1103
	  Well-drained, sandy, longleaf pine savanna
	
	17,606
	BmB

	13
	
	MARITIME INFLUENCED WOODLANDS and SAVANNAS
	   7,400
	
	

	
	1301
	  Excessively drained, sandy, maritime influenced pine-oak woodland
	
	3,728
	WaB

	
	1302
	  Well drained, sandy,  maritime influenced longleaf pine savanna
	
	1,009
	BmB

	
	1303
	  Well drained, sandy, maritime influenced mixed pine-oak slope
	
	1,000
	MaC

	
	1304
	  Moderately well and somewhat poorly drained, sandy, maritime mixed pine flat
	
	1,663
	Pa

	14
	
	MARITIME DUNES, SWALES, and MARSHES
	   3,595
	
	

	
	1401
	  Excessively to poorly drained, maritime dunes and swales
	
	1,369
	NeE, Co, Dc

	
	1402
	  Very poorly drained, loamy, maritime salt marsh
	
	2,226
	Bo

	16
	
	URBAN AREAS
	      976
	
	

	
	1601
	  Highly developed urban area
	
	976
	Ur

	17
	
	URBAN-WOODLAND COMPLEX
	   4,939
	
	

	
	1701
	  Urban-woodland complex
	
	4,939
	GpB, BaB

	18
	
	OTHER ALTERED LANDS
	   1,658
	
	

	
	1801
	  Landfill (udorthents)
	
	46
	Ud

	
	1802
	  Excessive to somewhat poorly drained, dredged, deposited soil
	
	558
	YaA, NfC

	
	1803
	  Poorly drained excavated pit
	
	175
	Pt

	
	1804
	  Main Base perimeter, not mapped
	
	879
	ND, NM

	30
	
	WATER
	 18,917
	
	

	
	3001
	  Rivers, lakes, ponds
	
	18,917
	Water

	
	 
	                    ---- total Camp Lejeune Marine Corps Base area ---
	145,406
	  
	

	
	
	
	
	
	


Figure 5.2.  Landtype Associations aboard MCB Camp Lejeune, NC
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Figure 5.3.  Landtype Associations in Onslow, Jones, Craven, and Carteret Counties, NC
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It is neither practical nor possible to develop a management strategy based solely on the ecological potential of the landscape. This would not account for the human component of the ecosystem.  The ECS must be interpreted based on information that includes but is not limited to mission requirements, endangered species recovery, recreational opportunities, management constraints, and trends in facilities development.  Therefore, on a particular piece of land, the ECS depicts a potential future condition that may or may not be achievable given these other considerations.  The ecological potential does provide land managers the necessary information to development short and long-term management strategies on three landscape scales.

Camp Lejeune is comprised of portions of five distinct LTAs.  When the LTAs within the boundary of Camp Lejeune are characterized based on land use and current land conditions.  Distinctive features suggest that differing management strategies are called for to achieve a balance between ecological potential and land use.

The general management strategy for an LTA can be further defined by examining the Land Types, which are the fundamental components of that land type association.  The LTs can be used to identify those land uses and resources that would most benefit from prioritized management of the particular landscape.  To effectively manage at a landscape level, it is necessary to be aware of to what larger system the landscape will contribute and what smaller components must be represented in the landscape.

The finest scale of management will be at the level of LTP.  The LTP depicts a potential future condition of a discrete area that can be managed to contribute to the landscape goals.  Short-term management activities may or may not directly return an area to its depicted ecological potential though management will not move an area away from that potential.

Considering the large scale differences in LTAs, the next step is to consider the component landscapes.  For example, the Coastal Ridges LTA includes longleaf pine savannas across all moisture gradients, along with broad pocosins and streamhead swamps.  The pine savannas support intense ground training activities as well as a concentration of RCW clusters.  Further these vegetative communities and their ecotones support a large diversity of endemic plants.  In determining what the management focus should be for this landscape, a desirable approach would: (1) maintain the open character of the pine savannas conducive to training; (2) support continued health of the RCW groups; and (3) conserve and enhances plant diversity.  With these broad objectives accounted for, site-specific decisions at the LTP level can be made within a framework developed at the landscape level.

Consider for example two stands within a mesic pine savanna landscape contributing Coastal Ridges LTA.  One stand supports 40-year-old loblolly pine that is not currently used for RCW foraging due to a tall midstory and shrubby understory.  The other stand, located at the periphery of an RCW foraging area, supports 60-year-old loblolly pine and is known for occasional use as a bivouac site.  Because longleaf pine is the native species for this landscape, both stands would be candidates for conversion.  

Following the logic of determining priorities based on land use and ecological potential, the easy choice may be to convert the 40-year-old stand since it won’t impact RCW nor result in the loss of valuable training location.  Perhaps the 60-year-old stand would be thinned now and re-evaluated at the next compartment entry to determine if the shorter longevity of loblolly pine outweighs the temporary loss of a training location and RCW foraging habitat.  Ultimately, the decision would be made based on the current capacity of the landscape to support training requirements and prioritized resource objectives.  A site-specific decision cannot be made on ecological potential alone.  

5.5.2   Project Level Planning and Analysis

The ECS can be an important tool at the project level for project planning, design, and analysis of the effects of proposed actions.  Landtype Phase map units represent the greatest amount of detail on site and biological factors.  Because these map units are derived from soil surveys but combine fire disturbance regimes and vegetation potentials, they can be used to interpret each component separately or together as a unit.  The ECS is therefore not just an inventory and evaluation of the soils on Camp Lejeune, but also the biological components and potentials of ecosystems.  As with a soil survey, "it can be used to adjust land uses to the limitations and potentials of natural resources and the environment" (USDA 1992). 

Information in Table 5.3 and the ECS tables in Appendix B can be used to evaluate the feasibility and probable effects of a proposed action in all or part of the Base.  Combined with the ecological maps and descriptions, opportunities and limitations are apparent for a variety of proposed actions including timber stand improvement, wildlife habitat manipulation, timber harvest, and the siting of new training facilities.

Although the ECS identifies and describes distinct land units and their biological potential, it does not describe the current vegetation condition.  This information is provided in the compartment and stand maps and in Carter’s (2000) maps of the Main Base.  By combining the ECS and these data, one can map areas of the landscape where current condition differs from potential condition and begin to locate opportunities for change and evaluate the range of options available for individual sites.  The ECS presents potential future conditions, not a prescription for management; rather a template condition that is subject to modifications based on management considerations and constraints.  Land use decisions will be improved by use of the ECS, but they should not be dictated by it.

5.5.3   Reliability of Mapping

Although soils occur in an orderly pattern that is related to geology, landform, relief, climate, and plant associations, soil scientists must determine the boundaries based on an understanding of the soil-landscape relationships.  The ECS incorporates this boundary along with an understanding of the relationships between landscape, vegetation, and fire regimes to determine the boundary of ecological units.

Most ECS map units are dominated by one major soil type having the same potential vegetation and fire regime.  Inclusions of other soil-vegetation types mostly have properties and behavior similar to those of the dominant type. However, these differences may be important at the project level and field review and county soil surveys should be consulted to determine how extensive these differences might be.

Additional factors may affect mapping accuracy.  Order 2 soil surveys are considered to have an 80% mapping reliability and a minimum map unit size of 5-10 acres.  The soil survey for Camp Lejeune is a refinement of the Onslow County Order 2 soil survey and the minimum map unit size is considerably less than 5 acres.  There are also some inconsistencies in soil mapping between the Base and the county.  Because of these inconsistencies, a buffer called the “Main Base Perimeter” (LTP 1803) was identified to separate the soil surveys from the two areas.  This zone may include some important features that were not placed correctly in the ecological classification.  In addition, landscapes with complex patterns, such as along river bluffs, other highly dissected topography, or wetlands along streams and rivers, have more inclusions and finer-scale mosaics than have been identified.  Soil maps, and consequently the ECS, do not therefore identify all small swampy floodplains, limestone outcrops, marshes, or small drainage slopes.  Some of these micro-sites may limit management opportunities.  Some may contain rare and unique species and could provide opportunities to add to the overall biological diversity of the Lejeune. 

5.5.4   Reliability of Interpretation

Interpretations of ECS map units were derived from county soil surveys, from Frost's (2000) "Presettlement Vegetation Community Types of Camp Lejeune”, the “Vegetation of the fire-dependent pinelands of the North Carolina Coastal Plain” (Peet, R.K. and others 1996), and from overlaying resource maps (rare species, forest inventory, etc.) with the ECS.  These interpretations are generally rather broad but still applicable for project level planning.  For example, soil scientists can state with a fairly high degree of probability that a given soil will have a high water table within a certain depth in most years, but they cannot assure that a high water table will always be at a specific level in the soils on a specific date (USDA 1992).  Likewise, the occurrence of rare species described for ecological units can be used to judge the probability of rare species occurrence within an ecological type but can not predict with 100 percent accuracy their presence within an individual mapping unit.  Similarly, site index derived from both Lejeune stands data and forest inventory plots, can be used to judge the relative productivity of ecological units at the LTP level.  However, it is not possible to make a more exact prediction of growth and yield without more intensive field measurements.  


Potential natural vegetation types are broad classes of vegetation derived from the pre-settlement vegetation maps.  As with soil types, landscape variability and minimum map unit size will affect the reliability of PNV prediction.  Furthermore, where past land use has altered site capability especially through erosion, these potentials may no longer exist.  The greatest variability in PNV occurs in Interstream Flats (LT 6) and Mesic Pine Savannas (LT 10).  These LTs can support longleaf pine and mixed pine communities but their exact composition and placement on the landscape is problematic.  This is partly because only small remnants persist of these mixed pine communities to help predict their natural pattern.  In addition, they are readily confused with fire-suppressed former longleaf pine communities that have been logged and invaded by other pine species.  Their interpretation as distinct ecological units is therefore less precise than other types.  Most LTPs in the Onslow Maritime Zone (LTA 9) also fall into this category.
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6.0   Environmental Conservation Branch

6.1   Overview

The natural resources of Camp Lejeune have been under professional management for more than 55 years.  In those years, forestry and the fish and wildlife programs have developed into vital components of installation management.  From forest protection to threatened and endangered species management, these natural resources management programs support the military mission and enhance training opportunities for the Marine Corps.  The Forest Management Program (FMP) provides a varied, safe, and sustainable forest environment that meets the overall needs of the military mission, and provides forest products and wildlife habitat in a sustainable manner.  Other programs, including Threatened and Endangered 




Species, Game and Non-Game, Wetlands and Soil, Ecosystem Outreach, Cultural Resources, and NEPA, facilitate sustainable training environments and legal compliance.  Excellent forest, wildlife, and fish management provides clean water and air, recreational opportunities, diverse wildlife habitats, and high quality forest products.   

Figure 6.1 shows the organization of the Environmental Conservation Branch aboard Camp Lejeune since its recent reorganization in September 2001.  Before that time, two branches under the Environmental Management Division (Fish and Wildlife Branch and Forestry Branch) managed the natural resources aboard Camp Lejeune.  The new organization, reflective of the spirit of ecosystem management and this INRMP, encourages greater coordination between traditional forestry and fish and wildlife programs.

Figure 6.1.  Organizational Overview for Natural Resources Management Aboard Camp Lejeune
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As technology improves and science expands, new information is provided for natural resources management.  The professionals at Camp Lejeune respond to this information to ensure a natural resources management program that embraces the latest scientific data and continues to provide a sustainable environment in which Marines may train.  Over the years, Camp Lejeune has developed and implemented numerous management plans to guide natural resources actions in support of the military mission.  The most recent plan, the Long Range Multiple-Use Natural Resources Management Plan, was developed in 1987.  The plan assisted natural resources managers, along with military and facilities planners, in making land use management decisions.  The plan’s overall objectives included providing a methodology for implementation of regulations and laws; establishing command objectives and goals for natural resources management and environmental protection; improving capabilities of providing and updating data; identifying natural resources and environmental management issues; providing programming and budgeting guidance; and enhancing and utilizing the multiple-use concept.  

Overall, the 1987 plan accomplished much of what it set out to do, and it surpassed the goals established for data management and multiple-use implementation.  In the time since the 1987 plan, numerous factors precipitated the need to revise and develop a new natural resources management plan.  A dynamic military mission, acquisition of the GSRA, new weapons systems, and increased training demand, influenced the need to ensure that the natural resources are being managed in a manner that directly supports the changing military mission.  New legal drivers and changes in DOD policies instigated examination of current natural resources management techniques.  Natural processes and events such as hurricanes and island and shoreline erosion prompted the use of different natural resources management techniques to respond to these impacts.  Approval in 1999 of the “Mission Compatible Plan for the Comprehensive Long Range Management of the Red-cockaded woodpecker” (RCW Management Plan) dictated that new approaches to natural resources management would be implemented.  Specific, clear implementation of these new approaches needed to be developed.

An opportunity to consolidate all natural resources management into a new, integrated plan became available when the Sikes Act was amended.  The amended Sikes Act mandated the development and implementation of INRMPs for military installations.  This stimulus prompted the identification of modifications that were needed in natural resources management aboard Camp Lejeune.  The INRMP provides the framework to address what modifications could be made and how to implement those modifications.

6.2   Forest Management

The forestland aboard Camp Lejeune has been under professional forest management for more than 55 years.  The Forest Management Program has always provided, and will continue to provide, a forested environment that meets the needs of the military mission and sustains a flow of forest products such as good wildlife habitat, clean water, clean air, recreational opportunities, and high quality wood products.  

The FMP is divided, for management purposes only, into two sections.  The timber management section is tasked with providing timber management plans; coordinating the plans with other land managers and land using organizations; and implementing the plans while complying with applicable laws and regulations.  Implementation actions include compartment prescription development; inspection and timber sale closeout; and forest access road repair, maintenance, and closure.  The forest protection and reforestation section is responsible for the management and suppression of wildland fire; forest insects and diseases; planning, implementing, and evaluating the prescribed burning program; and all aspects of reforestation, ranging from site preparation to regeneration and survival checks.  All FMP personnel must be equally prepared to work under either section based on specific circumstances ranging from emergency wildland fire activities to normal routine daily duties.  

The Forest Management Plan8 guides both the professional management of the forest ecosystems aboard Camp Lejeune and the assessment of the impacts of their proposed actions on the forested environment.  As an ecosystem planning document, the plan has the flexibility necessary to meet land management requirements and to cope with unforeseeable events such as insect infestations, catastrophic wildland fires, hurricanes, changes in land use and military training requirements, and other natural and man-caused events which impact the forest ecosystem.  Current FMP actions are summarized in Table 6.1.

Land-based, intensive military training presents unique forest management challenges. Portions of Camp Lejeune, such as the G-10, K-2, and BT-3 impact areas, are used exclusively for military training and controlled burning to reduce the risk of catastrophic wildland fire is the only forest management activity applied to these areas. Surface danger zones and safety buffers around the impact areas are also burned for wildlife habitat improvement and wildland fire hazard reduction. Safety constraints prevent other forest management activity in the impact areas and surface danger zones. Live-fire ranges, ammunition storage areas, tactical landing zones, and other uniquely military land uses present opportunities to individualize natural resources management practices to accomplish both ecosystem management objectives and the military mission. 

Forest management activities affect the forest ecosystem, requiring close coordination with other natural resources and land managers. Geographic Information System technology is used to help plan forest management activities and coordinate proposed activities with military training and other land management activities. 

Camp Lejeune has been under professional forest management since 1946 when the first management plan was implemented. The plan was revised in 1954, 1964, 1974, and 1987. During the period covered by the 1987 Forest Management Plan, six major events occurred that had significant effect on long-range natural resources management. 

· GIS was implemented. This allowed decision-makers to utilize additional data, develop improved management alternatives and, through the use of the modeling capability of the GIS, predict long-term impacts of management actions on the forest ecosystem. 

· The purchase of the 42,000 acres (GSRA) required that the FMP increase its manpower and equipment levels to adequately manage and protect the additional area. Because GSRA is primarily composed of pocosin, which is subject to intense wildland fires displaying erratic fire behavior, the wildland fire management direction required re-evaluation. 

· Camp Lejeune Forestry Branch was the first organization in the nation to link a GIS mapping and modeling capability with the fire behavior-modeling program, BEHAVE, and a fire growth software, FARSITE, to develop the "FIRE" program. "FIRE" not only develops fire behavior indices but also maps the progress of the wildfire based on current weather and fuel conditions. It is used for management of uncontrolled wildland fire and for prescribed burning modeling. 

· The DOD was recognized by the Departments of Agriculture and the Interior as a full partner in the management of wildland fire nation wide. 

· Hurricanes Bertha and Fran (which made landfall between Wilmington and Camp Lejeune) had significant impacts on scheduled management of the forestland aboard the Base. 

· The RCW Management Plan was developed and implemented to ensure that habitat is provided for the species in perpetuity. 

	Table 6.1.  Current Forest Management Program Goals and Objectives

	Current FMP Goals
	Supporting objectives

	Continue to provide safe, varied, healthy forested environment that enhances the training mission
	Coordinate forest management activities with AC/S Training and Operations and other base and civilian organizations through forest prescription process, RCW Management Plan, Wildland Fire Management Plan, and NEPA

Improve cooperation and coordination with other base organizations

Utilize sound silvicultural management to provide quality training environment

	Continue to manage forest resources to provide sustainable flow of goods and services
	Utilize adaptive management

Provide sustainable flow of forest products, including quality training environments, wildlife habitat, timber products, clear air and water, recreational opportunities, and aesthetics

Maintain FMP self-sufficiency through sale of high quality sawtimber to local markets

Support public information and education activities

	Continue to use timely, scientifically-based forest management techniques
	Maintain and improves Camp Lejeune Forest Inventory System

Ensure that silvicultural treatments are meeting the goals established during the NEPA and prescription processes

Use appropriate silvicultural techniques to maintain a healthy forest ecosystem

Continue to develop an ecosystem model specific to Camp Lejeune

Convert off-site slash and loblolly pine to longleaf pine without long-term impacts on the ecosystem, and within guidelines of the RCW Management Plan

	Continue to use timely, scientifically-based forest protection techniques
	Maintain and implements cost-effective fire management program capable of protecting life, property, and natural resources from uncontrolled wildland fire

Maintain a highly motivated and effective fire fighting team aboard the base, regionally, and nationally

Continue to develop the Camp Lejeune fire model

Use both dormant and growing season prescribed burning to maintain and enhance the forest ecosystem

Use confine, contain, and control suppression strategies described in the Wildland Fire Management Plan to aggressively manage wildland fire

Implement aggressive integrated forest pest management program

Prevent erosion from silvicultural activities and prevent damage to stream crossings, stream side zones and wetlands 

	Continue to maintain highly trained and motivated forestry staff
	Provide forest management, wildland fire, and insect and disease management training at every opportunity

Provide training in wildland fire management to the standards established by the National Wildfire Coordination Group

	Continue to use state-of-the-art technology in forest management
	Use GIS and GPS to maximum extent practical

Search for new technology to improve forest management and protection activities

	Continue to improve habitat for game, non-game, and threatened and endangered species
	Implement RCW Management Plan

Implement all applicable laws and regulations

Apply even-aged silviculture to improve habitat diversity, species composition, and habitat productivity, while accomplishing forest management objectives

Apply growing season and dormant season prescribed burning

	Continue to protect and preserve cultural resources in accordance with federal laws and regulations
	Ensure that forest activities do not degrade known cultural sites that may be eligible for listing on the National Register of Historic Places

	Continue to develop and explore new lines of communication and cooperation between base organizations, other federal and state natural resources management agencies, and civilian conservation and research organizations
	


6.2.1   Forest Supervision and Management
Silvicultural System

A good silvicultural system is not chosen but formulated as a solution to a specific set of circumstances. The silvicultural system must be responsive to natural factors affecting the forest ecosystem, and capable of evolutionary development as circumstances change, knowledge of the forested environment improves, and regulatory requirements change. The objective of the Camp Lejeune silvicultural system is to provide a safe, healthy, sustainability, forest ecosystem which helps Marine units stationed at Camp Lejeune achieve assigned training objectives.  At the same time, the FMP manages forest resources to ensure stability of the ecosystems on which the quality of military training and other forest products (i.e., habitat for threatened, endangered, game and non-game species, high quality wood products, clean water, quality forest recreational opportunities, and aesthetics) depend. 

An even-aged silvicultural system was implemented by the 1946 management plan. This system has proven to be well suited for the multiple-uses and sustainable forest ecosystem management required by Camp Lejeune’s intensively- and extensively-used land area. For management purposes, Camp Lejeune is divided into 91 compartments with the average size being approximately 1,000 acres of commercial forestland.  Each compartment is further divided into timber stands.  Management of the forest ecosystem is accomplished at the stand level, with stands normally being ten acres or more and delineated by species, age, size, and stocking levels.

The timber resource at Camp Lejeune is managed based on guidelines of the RCW Management Plan for Camp Lejeune.  Timber rotations are established at 120 years for longleaf pine, pond pine, and upland hardwood species and at 80 years for loblolly pine.  Currently, bottomland hardwood communities and RCW nesting sites are not assigned a rotation age.  For management purposes, forestland aboard 


Camp Lejeune is divided into four major forest types:

· Pure pine (Society of American Foresters (SAF) 81 and 70) found on upland drier sites; 

· Pond pine (SAF-98) found on wet sites;  

· Upland hardwood and mixed pine/hardwood (SAF-52, 71, 82, and 87) found on stream sides and more productive sites; and

· Pure hardwood (SAF-91, 92, 102, 103, and 104) found on stream bottoms and floodplains of major creeks.

The characteristics and general conditions of the major tree species, such as tolerance to shade, susceptibility to wind throw; adaptability to soil moisture conditions; ability to withstand flooding; and vulnerability to insects, disease and fire determine the type of silvicultural treatments recommended during the prescription process. 

The fire-maintained upland pine and the upland and bottomland hardwood forest types are well suited to even-aged forest management. Intermediate harvests are designed to improve the vigor and quality of the timber stands and regeneration harvests are used to establish new forest stands by either clearcut, seedtree or shelterwood methods. These regeneration techniques produce trees that are approximately the same age, even though they may or may not be equal in size. 

Because of the habitat requirements established by the RCW Management Plan some regeneration will be associated with utilization of "reserve trees". The plan requires 6-10 trees per acre remain on some sites after regeneration. These "reserve trees" remain in perpetuity to prevent fragmentation and provide nesting habitat. The requirements for the reserve trees are specifically described in the RCW Management Plan.  (Refer to Forest Management Issue for changes)

A brief description of regeneration techniques used aboard Camp Lejeune follows.

Clearcut.  Clearcutting is harvesting all merchantable trees in a stand in one operation, with a new stand of trees established by artificial or natural means. In a clearcut hardwood stand, regeneration develops naturally from seeds stored in the forest floor, from young regeneration established before harvest, or from stump or root sprouts from the harvested trees. In a clearcut pine stand, regeneration is established after site preparation by either planting pine seedlings or direct seeding with the desired species determined by the soil type existing in the harvested area. 

Seedtree.  The seedtree method requires leaving high quality dominant or co-dominant seed-producing trees to provide the seed source that is needed to regenerate a new even-aged stand. The site is prepared to receive the natural seedfall and the seed trees are removed after seedlings are established to prevent overstocking of the stand and suppression of the seedlings by shading and root systems of the larger trees. This system is well suited for the lighter seeded species, such as loblolly pine. 

Shelterwood.  The shelterwood method can be used to regenerate longleaf pine and hardwood species. The shelterwood method generally requires a series of preparatory cuts with the final shelterwood harvest designed to leave a higher quality seed source. The shelterwood cut is followed by adequate site preparation to ensure seeds have access to mineral soil and overstory trees are removed when adequate regeneration is established. Removal of the overstory is required to prevent overstocking of the stand and suppression of the seedlings by shading and root systems of the overstory parent trees. This method is particularly well suited for the heavier seeded species such as longleaf pine, oaks, and hickory. 

Intermediate treatments are silvicultural treatments made in the stand during the rotation before a regeneration harvest. A brief description of intermediate harvests follows.


Thinning.  A thinning is a harvest designed to reduce competition and to ensure that growth rates on residual trees is sufficient to maintain a healthy stand. Thinning can be commercial, with timber sold to the highest bidder; or pre-commercial, when trees are too small to be harvested economically. 

Improvement Cuttings.  Improvement cuttings are made in stands where the stand is a mixture of desirable and undesirable trees. The undesirable trees are removed to improve the stand for timber growth, wildlife habitat improvement, aesthetic appeal, recreational benefits, or training area improvement. 

Salvage Cutting.  Man-caused and natural disturbances such as windstorms, ice storms, and wildland fires can cause damage in a forest stand. Salvage cuttings are made on an emergency basis to use damaged timber, reduce economic loss, improve aesthetics in an area, reduce fuel loading, and prevent the spread of insects and disease. 

Forest Inventories 

The FMP has historically used area regulation to manage quantities of timber harvested. Standing growing stock volumes and associated timber information are necessary to ensure that over-harvesting is not occurring.  A comprehensive multiple use inventory also helps the FMP to assess forest level trends.  Camp Lejeune has undergone six inventories since 1946.  An inventory developed specifically for Camp Lejeune was implemented in 1996. Field data collection was completed in March of that year, but in July and August hurricanes Bertha and Fran made landfall in eastern North Carolina when the eye of both storms passed over the base. Both storms were class III hurricanes and did significant damage to the forest resources aboard the base. Not only were the hurricanes directly responsible for wind damage to the forest but also left the remaining trees in a highly stressed condition. As a result, southern pine beetle populations erupted and a major epidemic occurred beginning in May of 1997 and lasting until well into the winter.  Because of the major impacts to the forest the 1996 inventory had to be discarded as a decision management tool.

Another inventory was initiated in 1999. Using the 1996 and 1999 data, the FMP was able to determine exactly how much impact the hurricanes and southern pine beetle infestation had on the forest resources. Tables 6.2 and 6.3 show volume of growing stock by cause of death for mainside and Greater Sandy Run from the FY99 Inventory. This shows that mortality greatly exceeded all removals in spite of the program’s best efforts to salvage as much timber as possible.  Approximately 40% of the damaged timber on mainside and 27% of the damaged timber in GSRA was salvaged. Salvage efforts were concentrated on mainside because of the greater value of the forest products on that part of the Base.  While these figures are lower than we would have hoped they are considerably higher than the 19% that was salvaged when hurricane Hugo hit South Carolina in 1986.

Tables 6.4 and 6.5 compare growth, mortality, and removals occurring within the 3-4 years between the initial (1996) and most recent (1999) inventories. One of the significant facts demonstrated by the 1999 inventory is that the storms and southern pine beetle infestation negatively affected the growing stock volumes on all but one of the tree species listed. Longleaf pine showed a growth during the period between the two inventories. Longleaf is know for its strong tap root which made it more wind-fast than all the other species and it is also more insect resistant that other southern yellow pines. These are two of the major reasons why the FMP has been attempting to return longleaf to its native sites aboard the base since the late 1980s.

Table 6.2.  Volume (in thousands) of Growing Stock by Cause of Death and Species, Mainside Camp Lejeune FY99 Inventory  

	
	
	All Species
	Softwoods
	Hardwoods

	
	Cause of Death
	Cubic
	Board Feet
	Cubic
	Board Feet
	Cubic
	Board Feet

	Removals
	 
	 
	 
	 
	 
	 
	 

	
	Logging
	11003
	46795
	9832
	44559
	1171
	2236

	
	TSI
	165
	845
	165
	845
	0
	0

	
	Turpentine
	0
	0
	0
	0
	0
	0

	
	Clearing
	687
	2302
	420
	1920
	268
	382

	
	Non-forest
	0
	0
	0
	0
	0
	0

	
	Military
	0
	0
	0
	0
	0
	0

	
	All Removals
	11855
	49943
	10417
	47325
	1439
	2618

	Mortality
	 
	 
	 
	 
	 
	 
	 

	
	Insects
	5534
	23955
	5500
	23955
	4
	0

	
	Disease
	67
	377
	67
	377
	0
	0

	
	Fire
	691
	1817
	208
	779
	38
	1038

	
	Animals
	0
	0
	0
	0
	0
	0

	
	Weather
	18224
	68332
	9937
	46270
	149
	22062

	
	Suppression
	28
	0
	28
	0
	0
	0

	
	People
	0
	0
	0
	0
	0
	0

	
	Military
	20
	0
	20
	0
	0
	0

	
	Other
	116
	71
	39
	0
	5
	71

	
	All Mortality
	24680
	94551
	15799
	71380
	8880
	23171

	Total Losses
	36535
	144494
	26216
	118705
	10319
	25789

	

	** All removals and mortality volumes represent the losses since previous forest inventory.

	**All salvaged dead trees are included as mortality
	
	
	


Table 6.3.  Volume (in thousands) of Growing Stock by Cause of Death and Species, Greater Sandy Run Area FY99 Inventory

	
	
	All Species
	Softwoods
	Hardwoods

	
	Cause of Death
	Cubic
	Board Feet
	Cubic
	Board Feet
	Cubic
	Board Feet

	Removals
	 
	 
	 
	 
	 
	 
	 

	
	Logging
	1192
	3621
	1135
	3329
	58
	292

	
	TSI
	16
	0
	16
	0
	0
	0

	
	Turpentine
	0
	0
	0
	0
	0
	0

	
	Clearing
	1589
	960
	1589
	960
	0
	0

	
	Non-forest
	124
	0
	124
	0
	0
	0

	
	Military
	0
	0
	0
	0
	0
	0

	
	All Removals
	2921
	4581
	2863
	4289
	58
	292

	Mortality
	 
	 
	 
	 
	 
	 
	 

	
	Insects
	1984
	5022
	1984
	5022
	0
	0

	
	Disease
	68
	0
	68
	0
	0
	0

	
	Fire
	92
	0
	92
	0
	0
	0

	
	Animals
	0
	0
	0
	0
	0
	0

	
	Weather
	3861
	8743
	2625
	6329
	16
	2414

	
	Suppression
	45
	0
	45
	0
	0
	0

	
	People
	0
	0
	0
	0
	0
	0

	
	Military
	0
	0
	0
	0
	0
	0

	
	Other
	82
	155
	20
	0
	1
	155

	
	All Mortality
	6134
	13920
	4836
	11351
	1298
	2569

	Total Losses
	9055
	18501
	7699
	15641
	1356
	2861

	
	
	
	
	
	
	
	

	** All removals and mortality volumes represent the losses since previous forest inventory.

	**All salvaged dead trees are included as mortality
	
	
	


Table 6.4.  Trends in Cubic Foot Volume of Growing Stock Timber, Mainside Camp Lejeune FY99 Inventory

	
	REMEASUREMENT
	

	Species
	Initial Inventory
	Gross Growth
	Mortality
	Timber Removals
	Terminal Inventory
	New Inventory

	
	
	Thousand Cubic Feet
	
	

	Softwoods
	
	
	
	
	
	

	Loblolly
	58602
	5014
	13252
	9919
	40445
	40152

	Longleaf
	8608
	700
	189
	159
	8960
	9023

	Pond Pine
	6640
	512
	2286
	305
	4560
	4347

	Shortleaf Pine
	16
	3
	0
	0
	19
	17

	Slash Pine
	0
	0
	0
	0
	0
	0

	Atlantic White Cedar
	154
	2
	35
	33
	87
	86

	Bald cypress
	0
	0
	0
	0
	0
	0

	Pond cypress
	315
	15
	0
	0
	330
	318

	Red Cedar
	35
	1
	36
	0
	0
	0

	Total
	74370
	6247
	15799
	10417
	54401
	53943

	Hardwoods
	
	
	
	
	
	

	Black Cherry
	94
	3
	72
	0
	25
	23

	Black Gum (low)
	7433
	342
	481
	90
	7203
	7067

	Black Gum (up)
	0
	0
	0
	0
	0
	0

	Elm
	382
	16
	212
	0
	187
	176

	Red Maple
	3457
	243
	671
	0
	3029
	2993

	Sweet Gum
	7369
	510
	1363
	901
	5616
	5548

	Sycamore
	0
	0
	0
	0
	0
	0

	Water Tupelo
	0
	0
	0
	0
	0
	0

	Yellow Poplar
	6016
	925
	1341
	50
	5551
	5069

	Ash
	762
	37
	263
	0
	535
	507

	Birch
	0
	0
	0
	0
	0
	0

	Hickory
	1219
	182
	214
	0
	1186
	1046

	Black Oak
	33
	2
	0
	0
	35
	34

	Cherrybark Oak
	0
	0
	0
	0
	0
	0

	Laurel Oak
	738
	63
	339
	0
	461
	466

	Northern Red Oak
	41
	2
	43
	0
	0
	0

	Scarlet Oak
	86
	10
	58
	0
	38
	32

	Southern Red Oak
	3548
	277
	1235
	106
	2484
	2378

	Shumard Oak
	0
	0
	0
	0
	0
	0

	Water Oak
	3499
	292
	1256
	241
	2295
	2335

	White Oak
	2540
	261
	553
	51
	2197
	2142

	Willow Oak
	0
	0
	0
	0
	0
	0

	Other Hardwood
	3050
	543
	779
	0
	2814
	2479

	Total
	40267
	3707
	8880
	1439
	33655
	32296

	All Species
	114637
	9954
	24680
	11855
	88057
	86239

	** Growth, Mortality, and Removals are for entire remeasurment period
	

	**Average remeasurement period = 3.4 years
	
	
	

	**Initial acres = 52140 - used for initial inventory
	
	
	

	**Average acres= 51770 - used for growth, mortality, and removals
	

	**Current acres = 51399 - used for terminal and new inventories
	
	


Table 6.5.  Trends in Cubic Foot Volume of Growing Stock Timber, Greater Sandy Run Area FY99 Inventory

	
	REMEASUREMENT
	

	Species
	Initial Inventory
	Gross Growth
	Mortality
	Timber Removals
	Terminal Inventory
	New Inventory

	
	
	Thousand Cubic Feet
	
	

	Softwoods
	
	
	
	
	
	

	Loblolly
	19745
	4775
	4260
	2822
	17438
	16501

	Longleaf
	325
	62
	69
	0
	317
	270

	Pond Pine
	2248
	364
	314
	42
	2257
	2069

	Shortleaf Pine
	0
	0
	0
	0
	0
	0

	Slash Pine
	2137
	500
	193
	0
	2444
	2302

	Atlantic White Cedar
	0
	0
	0
	0
	0
	0

	Bald cypress
	0
	0
	0
	0
	0
	0

	Pond cypress
	158
	18
	0
	0
	175
	160

	Red Cedar
	0
	0
	0
	0
	0
	0

	Total
	24612
	5718
	4836
	2863
	22631
	21303

	Hardwoods
	
	
	
	
	
	

	Black Cherry
	0
	0
	0
	0
	0
	0

	Black Gum (low)
	5128
	243
	249
	0
	5122
	4975

	Black Gum (up)
	0
	0
	0
	0
	0
	0

	Elm
	0
	0
	0
	0
	0
	0

	Red Maple
	2979
	468
	238
	0
	3210
	3086

	Sweet Gum
	1294
	182
	111
	58
	1307
	1285

	Sycamore
	0
	0
	0
	0
	0
	0

	Water Tupelo
	0
	0
	0
	0
	0
	0

	Yellow Poplar
	47
	1
	48
	0
	0
	0

	Ash
	0
	0
	0
	0
	0
	0

	Birch
	0
	0
	0
	0
	0
	0

	Hickory
	0
	0
	0
	0
	0
	0

	Black Oak
	0
	0
	0
	0
	0
	0

	Cherrybark Oak
	0
	0
	0
	0
	0
	0

	Laurel Oak
	0
	0
	0
	0
	0
	0

	Northern Red Oak
	0
	0
	0
	0
	0
	0

	Scarlet Oak
	0
	0
	0
	0
	0
	0

	Southern Red Oak
	0
	0
	0
	0
	0
	0

	Shumard Oak
	0
	0
	0
	0
	0
	0

	Water Oak
	463
	13
	376
	0
	100
	0

	White Oak
	0
	0
	0
	0
	0
	94

	Willow Oak
	0
	0
	0
	0
	0
	0

	Other Hardwood
	510
	16
	276
	0
	250
	240

	Total
	10422
	923
	1298
	58
	9989
	9680

	All Species
	35034
	6641
	6134
	2921
	32620
	30983

	
	
	
	
	
	
	

	** Growth, Mortality, and Removals are for entire remeasurment period.  
	

	**Average remeasurement period = 3.45 years
	
	
	

	**Initial acres = 24957 - used for initial inventory
	
	
	

	**Average acres= 24093 - used for growth, mortality, and removals
	

	**Current acres = 23228 - used for terminal and new inventories
	
	


Probably more significant than purely statistical standing growing stock information, are the age class distributions of species aboard the base and the percent composition of pure and mixed stands. The juxtaposition of age classes and composition of pure and mixed stands is significant in every management decision. The FMP has made a concerted effort to begin to correct the age class distribution problem, particularly in the pure pine stands, since 1979 when we determined that the forest was getting older without adequate regeneration taking place to ensure sustainable habitats, particularly for the RCW. The present RCW Management Plan modified our forest level management of age class distribution by pointing out that age class should be balance at the compartment level. This has, and will continue to have significant impacts on management decisions into the foreseeable future. Charts within Figures 6.3-6.6 show the age class distribution for pure loblolly and longleaf pine, mixed pine/hardwood and pure hardwood (excluding GSRA). Note that all these charts show a significant lack of forest regeneration with the exception of pure pine in the last 20 years.

The composition of the forest is a significant component of all forest management decisions. The distribution of pure pine (80% or more of the basal area of a stand is in pine), pure hardwood (80% or more of the basal area of the stand is in hardwood) and mixed pine/hardwood (less than 80% of the basal area of the stand is in pine) are a significant factor in making compartment level forest management decisions. Figure 6.7 depicts the present forest composition for the forestland aboard Camp Lejeune.

[image: image11.jpg]



Figure 6.2.  A naturally-regenerating longleaf pine stand aboard MCB Camp Lejeune.
Figure 6.3.  Age Class Distribution for Loblolly Pine aboard MCB Camp Lejeune, NC
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Figure 6.4.  Age Class Distribution for Longleaf Pine aboard MCB Camp Lejeune, NC
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Figure 6.5.  Age Class Distribution for Mixed Pine/Hardwood aboard MCB Camp Lejeune, NC
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Figure 6.6.  Age Class Distribution for Pure Hardwood aboard MCB Camp Lejeune, NC
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Figure 6.7.  Forest Composition by Landtype Aboard MCB Camp Lejeune, NC

[image: image16.jpg]MAP LEGEND

Base Boundary
[ Land Type Associations (ECS)
Tidal Waters
TIMBER GIS COVERAGE
Longleaf Pine
Loblolly Pine
Pond Pine
B Slash Pine
B Cypress
Oak, Sweetgum, Poplar, Beech
B Black Gum, Maple
Il Managed Wildiife Openings
Recreational and Memorial
H Ponds
Training, Beach, Other
I Non-forested Marsh
Developed, Highways, Power Lines|
[ Wetlands Mitigation Areas





Compartment Prescription 

The forest compartment prescription process is the basis for making stand level forest, wildlife, and training area management decisions to fulfill long-range ecosystem management goals and objectives. The purpose of the forest prescription is to:

· Determine the site productivity, forest type, age, stocking densities, operability, and forest condition classes at the stand level. 

· Collect data required to determine the pre-harvest condition of the foraging habitat for RCW or other endangered or threatened species and accurately determine the effects of the harvest on the foraging habitat.

· Determine the silvicultural treatment, if any, required on a stand-by-stand basis and determine its effect on the forested ecosystem and military training. 

· Develop an ingress and egress management and maintenance plan. 

· Collect timber data to determine timber volume estimates on a stand-by-stand basis.

· Ensure the proposed actions are consistent with the NEPA and other applicable laws and regulations.

The FMP employs Best Management Practices (BMP), developed by a team of forestry and sedimentation experts and recommended by the NC DENR, Division of Forest Resources.  Developed in 1989, BMPs include recommendations for accessing and harvesting forest products, site preparation and reforestation, revegetating disturbed areas, and wildlife protection.  BMPs are “practices chosen to minimize erosion and prevent or control water pollution resulting from forestry operations (NC DFR 1989).”  

Implementation phases of BMPs include pre-timber harvest planning, logging operations, and project closeout.  The specifics for each of these phases are as follows:

· 
Pre-harvest Planning, including designating streamside management zone boundaries, locating haul roads and stream crossings, and designating logging deck operations.

· Logging Operations, including timber cutting and skidding, log loading and transport, and protecting streams and water quality.

· Project Closeout, including removal of temporary stream crossings; removal of logging debris from streams; providing vegetative cover for bare ground using logging debris, grass and mulch, or other suitable materials and/or methods; construction of water bars as needed on roads, trails, and logging decks; and removal and disposal of potentially toxic waste, tires, old wire cable, used engine oil, trash, etc.

The prescription process is the vehicle used to integrate forest management activities with other land management and land use organizations. Procedures for the development of a compartment prescription may be found in the United States Forest Service Manual, 2400.  The Base is managed on a ten-year review cycle, which means each compartment is visited once every ten years for prescription review.  Approximately ten compartments are reviewed each year.  The Long Range Silvicultural Prescription Plan is an annual operating plan, which outlines silvicultural management goals for those ten compartments for the next several years.   Copies of the Compartment Prescription including all proposed treatments are presented by timber management forester to the Directors of Training Support and Training Resource Management Divisions; AC/S Training and Operations; and program heads within the Environmental Conservation Branch.  

Each Director is responsible to ensure their staff adequately reviews the proposed treatments before a formal meeting involving the listed parties and their appropriate staff members. The timber management forester presents the proposed treatments to the attendees and modifications proposed by the attendees are discussed and changes are made in the prescription as required to accomplish the objectives of the group. 

6.2.2   Reforestation and Timber Stand Improvement

Both artificial and natural regeneration techniques are used for pine regeneration.  Natural regeneration techniques are used for regenerating hardwood stands. Where the residual timber is of the quality desired for a seed source, natural regeneration is the preferred method for both hardwood and pine stands. Natural regeneration techniques are less labor intensive and, although they do not allow planting of genetically improved seedlings, they often produce healthier stands that are better matched to the site. 

Camp Lejeune’s aggressive program to return longleaf pine to its historic range, initiated by the 1987 Plan, will be continued by this plan because of the species historical significance, and importance to RCW and wildland fire management.  Artificial regeneration is the only regeneration technique available to return longleaf to a pure stand of an off-site species.  Existing longleaf pine trees are retained when stands that are predominately off-site species are converted.

Timber stand improvement projects are initiated to improve vigor and productivity of the residual trees, reduce volume of forest fuels, create browse, and improve wildlife habitat. Timber stand improvement can be accomplished by sanitation and salvage timber harvests where practical or by pre-commercial thinning. 

Pre-commercial thinning using a crawler tractor and drum chopper, is used in naturally regenerated pine stands to reduce stocking levels. The work is accomplished while the seedlings-saplings are four to five feet high or less. If the regeneration becomes taller, or in the case of hardwood regeneration, where species selection is needed this work is accomplished by hand. The drum chopper may also be used in artificially regenerated areas to reduce competition for the seedlings, improve the area for wildlife habitat, and help eliminate the build up of forest fuels while the seedlings are most susceptible to damage from intense wildfire. 

Site Preparation 

Adequate preparation of the site to be regenerated is key to a successful regeneration effort. A well prepared site provides for control of both shade and root competition, which is critical to the establishment and growth of intolerant species such as hard mast producing hardwoods and longleaf pine.  (Refer to Forest Management Issue for clarification.)

Natural Regeneration.  The selection of a site preparation method depends on the amount of debris remaining on the site after logging but is always the method with the least impact to the soil and with the highest probability of successful establishment of the new stand. Site preparation for natural hardwood regeneration consists of hand or mechanical felling of residual non-commercial trees. In areas that have been shelterwooded for hardwood regeneration, site preparation is sufficient to expose mineral soil to the seed fall. 

Artificial Regeneration.  Site preparation for artificial pine regeneration is accomplished by several techniques based on soil type and characteristics of the site such as residual logging debris, woody and herbaceous competition control needs, and species to be planted.  Selection of the technique is consistent with the desire to ensure successful stand establishment and minimum soil disturbance. 

6.2.3   Timber Management

Mixed Pine-Hardwood Stand Management. 

Historically, longleaf pine was the predominant timber species in the southern coastal plain. With the “cut-out and get-out” harvesting practices, the turpentine industry, and the exclusion of fire in the early 1900s, loblolly pine and hardwood species, historically confined to more hydric sites, began to encroach into areas that had been dominated by the longleaf. Today forest managers are presented with the opportunity to manage these mixed pine-hardwood forest, which was not a widely occurring community in the upland areas of the southeastern coastal plain. Management of these communities present challenges concerning the application of fire and their effects on the ecosystem that was historically dominated by longleaf pine and the species that depend on the longleaf community, some of which are endangered. Mixed pine-hardwood stands offer some advantages, such as hard mast production, which are beneficial to a number of wildlife species.  Figure 6.5 shows age class distribution for mixed pine/hardwood stands aboard Camp Lejeune.

Mixed pine-hardwood stands are converted to pure longleaf or pure loblolly, soil type being the determining factor as to species, whenever the habitat requirements for the RCW are not sufficient to meet the recovery objectives listed in listed in the RCW Management Plan.  (Refer to Hardwood Management Issue)

Mixed pine-hardwood stands may be converted to hardwoods when:

· Growing on a suitable soil (site index >90 for loblolly pine);

· Containing 50 square feet of basal area of evenly-distributed desirable mast-producing trees;

· Less than 30% of the forestland within the compartment is in mast producing hardwoods; and

· Endangered species requirements have been met

This is accomplished by a pine only thin or a pine removal timber harvest.  (Refer to Hardwood Management Issue.)  

Mixed pine/hardwood stands may also be converted when:

· Mast-producing hardwoods occur in stand-sized areas, on soils with a site index of less than 90 feet for pine;

· If less than 30% of the commercial forestland within the compartment is in mast-producing hardwoods;

· If a basal area of 50 square feet of mast producers may be obtained by rotation age to allow adequate regeneration to mast-producing hardwood species; and 

· If endangered species requirements have been met.  

When the previous two conditions are not met, conversion of the site to pure pine is appropriate. 

Pure Pine Stand Management

Camp Lejeune has approximately 62,986 acres in pure pine stands, including 11,907 acres that are primarily longleaf pine stands, 42,174 acres that are primarily loblolly stands, 7,602 acres that are primarily pond pine stands, and 1,302 acres that are primarily slash pine stands.  These acreage figures do not include GSRA.  Age class distributions for loblolly and longleaf aboard Camp Lejeune are shown in Figures 6.3 and 6.4 respectively.

The FMP has the following guidelines for managing pure pine stands:

Intermediate Treatments

· Pre-commercial thinning—Using a drum chopper pulled by a dozer tractor or hand tools to reduce stocking levels in unmerchantable timber stands.

· Leave tree thin—Leaving dominant or co dominant trees based on spacing and determined by the average DBH.  Normally used in pine-dominated stands.

· Leave tree thin with hardwood consideration—Same as a leave tree thin, but desirable dominant or co dominant mast producing hardwood is marked as the leave tree.  Normally used in pine dominated stands

· Crown thin—An intermediate thin normally used in pine stands where part of the stand may have stems found in thick clumps and other parts of the stand may be open.  Crown closure is a determining factor in which trees to remove.

· Improve cut –to improve quality of the trees left after harvest. 

· Salvage cut—to remove damaged or infested trees.

Regeneration Harvests

· Clearcut—This method will only be used when the residual timber is not suitable as a seed source or when conversion to longleaf pine is desired. 

· Seedtree—The highest quality, most vigorous, dominant or codominant loblolly pines will be left at a maximum spacing of 85 feet as seedtrees.

· Shelterwood—Heavier seeded longleaf pine require more seed trees per acre than is left in a seedtree system.  The residual seed source in a shelterwood cut should be left to a basal area of 30 square feet/acre of the best dominant or co dominant longleaf pines in the stand.

· Overstory removal—When adequate regeneration is established under the seedtree or shelterwood system, the seed source should be removed to prevent overstocking or suppression of the regeneration.  Overstory removals are subject to the requirements of the RCW Management Plan.

Pond pine and longleaf pine are managed on a 120-year rotation.  Loblolly pine is managed on an 80-year rotation.  Conversion to longleaf pine is favored when historic landscape patterns show the area was historically longleaf pine.  Slash pine is considered an “offsite” pine species at Camp Lejeune.  These stands are clearcut and converted to longleaf pine if the criteria in the RCW Management Plan are met.

Hardwood Management

Upland hardwoods are managed on a 120-year rotation, primarily for the benefit of wildlife.  Camp Lejeune has approximately 4,626 acres in pure upland hardwood stands.  This consists of stands dominated by poplar, sweetgum, white oak, or red oak species.  Hardwood stands are regenerated using the shelterwood system for hardwoods.  Preference is given to hard mast producing species, leaving approximately 50 ft2 basal area/acre.  When adequate regeneration is present, the overstory should be removed to prevent overstocking and suppression of the hardwood regeneration.  Many desirable hardwood species will stump sprout, especially if harvested in the winter months.  Occasionally, clearcuts are used in hardwood stands to take advantage of advanced reproduction and viable seed in the duff.  Figure 6.6 shows age class distribution for pure hardwood aboard Camp Lejeune.

Bottomland hardwood areas of the Base are excluded from timber harvesting operations because they grow on fragile soils.  Construction projects located in these areas may require harvesting, provided all environmental concerns have been appropriately addressed.

Timber Marking Guidelines 

The FMP staff conducts timber marking at Camp Lejeune. Salvage sales may be sold based on weight or marked shortly before harvesting because of the need to remove timber quickly and completely.  Regularly planned sales use timber marking or cruising, to accomplish silvicultural objectives, is done one or two years before harvesting so timely budget and sale preparation can be accomplished. The type of silvicultural treatment is determined during the compartment prescription process. 

Intermediate Harvests

Leavetree Thinning in Pine Stands.  Using the leave tree method of thinning overstocked pine stands, helps prevent loss from southern pine beetle, and major wind events, uses the growing space, improves the quality of residual timber and prepares the stand for natural regeneration at rotation. Procedural steps in applying the leave tree methods are described in United States Forest Service Manual, 2400. 

Leavetree Thinning with Hardwood Consideration.  This system is applied in the same manner as a leave tree thin used for thinning pure pine except a desirable dominant, co-dominant mast producing hardwood can be marked as the leave tree. This system is designed for use in stands that will be converted to mast producing hardwoods at rotation to improve wildlife habitat. This system ensures that the best mast producing trees remain at rotation and the growing space is utilized. 

Regeneration Harvests:

Pine 

· Seedtree for Loblolly Pine - The highest quality, vigorous, dominate or co-dominate loblolly pine on a 60X60 foot spacing will be marked as a seedtree. 

· Shelterwood for Longleaf Pine - Heavier seeded pine species, such as longleaf, require more seed trees per acre than is left in a seedtree system. The residual seed source in a shelterwood cut should be left to a basal area of 30 square feet\acre of the best dominant or co-dominate longleaf pine at least 12 inches dbh. 

· Clearcut - When rotation age is reached or at mid-rotation because of the pine age class distribution imbalance all merchantable pine will be removed with site preparation and artificial regeneration to follow. Clearcut and artificial regeneration will be used only when the residual timber at rotation is not suitable as a seed source or when conversion to longleaf pine is desired. 

· Overstory Removal - When adequate regeneration is established under the seedtree or shelterwood system the seed source should be removed to prevent overstocking or suppression of the regeneration.

Hardwood 

· Shelterwood - Hardwood stands can be regenerated using the shelterwood system. In selecting the shelterwood seed source, preference should be given to hard mast producing trees, leaving approximately 50 square feet of basal area per acre. Remaining merchantable trees are removed in one harvest. 

· Clearcut - Desirable hardwood species will stump sprout particularly when harvested in the winter months. In this system, all merchantable pine and hardwood are removed in a single operation, with all trees greater than one inch dbh cut for site preparation. Clearcutting not only uses stump sprouting, or coppice, but also utilize advanced reproduction and viable seed in the forest duff to regenerate the stand. 

· Overstory Removal - When adequate regeneration is present the overstory seed source should be removed to prevent overstocking and the suppression of the regeneration. 

Contracting and Compliance Inspection 

The timber sale contracting program is the dual responsibility of the Public Works Office and the FMP, under the AC/S, Installations and Environment. The FMP prepares timber volume estimates, writes the timber harvesting section of the specification and shows the sale to prospective bidders. The FMP also inspects the harvesting contractor to ensure that the silvicultural treatment being implemented is accomplishing the desired management objectives and that timber harvesting contract specifications are followed, and recommends contract closure after all work has been completed. The Pubic Works Office administers contract assembly, advertisement, opens bids, collects payment and conducts all official correspondence with the bidders and contractors. 

There are two types of timber sales conducted at Camp Lejeune.  

· Scheduled Compartment Sales. Nine or ten compartment sales are scheduled annually. These sales have completed the NEPA requirements and may encompass a number of timber stands within a compartment and various silvicultural treatments. These sales generally close after two years with extensions being granted due to adverse weather conditions or training activity requirements. 

· Salvage Sales. This type of sale is used whenever the immediate removal of timber is required. The salvage sale is used to remove merchantable timber form areas that have been damaged by wildland fire, wind storms, insect or disease infestation or when timber removal is required for construction or grounds maintenance. The completion time varies with the quantities of forest products to be removed and the urgency of the removal and the contracting company is required to begin harvesting immediately.

Volume Computation. Timber volume estimates are calculated using the data gathered by the timber marking crew or after the area has been cruised. The estimated quantity and quality of the forest products to be harvested determine the intensity of the cruise. Diameter class breakdowns are developed for each scheduled timber sale base on the stand level volume estimation. The stand volumes are consolidated into payment units and each payment unit can be paid for individually or in a one-time payment for the entire sale.

Contract Writing. The FMP develops the guidelines and constraints for each sale specification. The timber sale specification along with timber sale summary sheets, payment unit summary sheets, diameter class breakdown sheets, and maps showing the sale area are sent to the Contracts and Specifications division of the Public Works Office where the contract is assembled, reviewed, and printed. 

Contract Advertisement, Bidding and Award. The Contracts division of the Public Works Office is responsible for the advertising sales and conducting bid openings for timber sale contracts. A timber sale showing date is set and FMP personnel show prospective bidders the sale area and discuss contract specifications. A government estimate is prepared by the FMP for the proposed sale. No minimum bid is required and all bids, regardless of whether above or below the government estimate, may be rejected. The high bid is normally accepted and the contract is awarded. 

Timber Sale Compliance. After the contract has been awarded, the payment unit must be paid in full before any timber harvest can occur. Once harvesting has begun the FMP inspects the harvesting operation for contract compliance and informs the Contracting Officer when official action must be taken against the contractor for failure to comply with contract specifications. 

Contract Closure and Follow-up. It is the responsibility of the FMP to notify the Contracting Officer, in writing, when the contract has been completed. The Administration and Finance Section, Environmental Management Division totals all timber additions, deletions, and any monetary adjustments.  The Public Works Officer concludes all financial transactions with the contractor. When all financial obligations have been completed and the contract closed the area may be opened for firewood collection. 

6.2.4   Timber Access Roads

The construction and maintenance of roads that are required solely for the purpose of ingress and egress for timber harvesting are maintained and constructed utilizing FMP personnel, heavy equipment, and supplies. During timber harvesting operation the contractor is responsible for maintenance of haul roads and the contractor must return the road to its pre-sale condition upon completion of the harvesting. 

6.2.5   Forest Protection

Integrated Forest Pest Management

Insects and Disease.  There has been little or no problem with forest tree disease aboard Camp Lejeune. In the event that disease or insects become a problem and identification or methods of control cannot be determined by FMP personnel, assistance will be solicited from the U.S. Forest Service, Forest Pest Management Field Office. 

Historically, southern pine beetle has been extremely destructive to the forest of Camp Lejeune. Southern pine beetle is always present aboard the Base but causes major problems only when population levels reach epidemic proportions. When field crews document increased beetle activity, detection flights are increased to determine the extent of the infestation. Guidelines for suppression techniques are outlined in the Forest Pest Management Fieldbook developed by the U.S. Forest Service. 

In recent years another forest pest, the gypsy moth, has caused concern as it spread into formerly uninfested areas. The FMP, in cooperation with the U.S. Forest Service, Forest Pest Management Field Office, is currently monitoring 42 gypsy moth traps throughout the Base. To date, there has been no evidence of gypsy moth defoliation; however, male moths have been trapped on the Base.

Invasive Plant Species.  Camp Lejeune has a limited invasive species program, since it does not have undesirable plant species considered invasive and problematic.  Kudzu is the only species occurring on Camp Lejeune that is classified as invasive, and there is only one, small patch of it within the installation boundary.  The kudzu is included in prescribe burns when the area in which it occurs is scheduled to be burned.  The patch is monitored for growth, and currently the fire has kept the kudzu under control.  Herbicides are not used by the FMP, and therefore are not used to eradicate the kudzu.  

Wildland Fire Management 

Historically, fire was the single most important natural process that shaped the landscape of the Southeastern Coastal Plain.  Natural ignitions, mainly from lightening strikes, and Native Americans provided the source for fires to burn over much of the landscape on a 1-3 year interval.  These fires, with their short return intervals, were responsible for maintaining the very open, park like expanses under the longleaf pine overstory.  Subsequently, the ecosystems which flourished under these conditions were fire maintained and in some cases actually required fire for some portion of its lifecycle.  Early settlers continued this practice of woods burning to clear underbrush and provide graze for cattle.  

Since the advent of fire suppression around the beginning of the 20th century, the increasing trend toward the urbanization of the coastal plain, and the influx of people to whom the practice of burning was a foreign idea, the application of fire to the woods and fields in the landscape has diminished.  The fire-maintained ecosystems of the Southeastern Coastal Plain have been degraded due to the lack of application of fire.  As a result, many of the plant and animal populations associated with these ecosystems have decreased over the years. 

Prescribed burning plays a vital role in the management of the southern pine woodlands and is the most important treatment that natural resource managers in the southeast can use in terms of time, cost and effectiveness to effect changes in the vegetation of the coastal plain.  Fire has many beneficial uses, including ecosystem restoration, maintenance of threatened or endangered species habitat, reduction of forest fuels available to wildfires, site preparation for forest regeneration, maintenance of quality browse for wildlife, and reduction in the amount of hardwood brush.  Figure 6.8 shows prescribed burn frequency aboard Camp Lejeune for 1995-2000.  

While it is true that fire is a very important tool in the treatment of southern forests there are some impacts that may be of concern.  Fire affects the aesthetic quality of the burned area, can affect growth on residual trees, may generate smoke that affects surrounding areas, and can escape and become a wildfire.  (See Issue 12.3 Wildland Fire Management.)

Portions of Camp Lejeune, such as the G-10, K-2, and BT-3 impact areas, are used exclusively for military training and the only forest management activity applied to these areas is controlled burning to reduce the risk of catastrophic wildland fire.  The surface danger zones (safety buffers around the impact areas) are controlled burned for wildlife habitat improvement and wildland fire hazard reduction. 

Burning is normally conducted between the first of November and the end of June.  This timeframe covers both the dormant season and the growing season.  Growing season burns are done primarily for hardwood and understory brush control, ecosystem restoration and threatened and endangered species management.  

The Wildland Fire Management Plan addresses wildfire suppression, prescribed fire management, post-burn monitoring, wildland fire safety, prevention, training standards, and Incident Command System for Camp Lejeune in detail.  (See Issue 11.3 Fire Management for proposed changes to current prescribed burning practices.)
Figure 6.8.  Burn History Aboard MCB Camp Lejeune, NC, 1995-2000 
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6.3   Threatened and Endangered Species Program

6.3.1   Federally Threatened and Endangered Species

Camp Lejeune is home to eight federally listed threatened and endangered species:  RCW, green sea turtle (Chelonia mydas), loggerhead sea turtle (Caretta caretta), rough-leaved loosestrife (RLL, Lysimanchia asperulaefolia), seabeach amaranth (Amaranthus pumilus), piping plover (Charadrius melodus), American alligator (Alligator mississippiensis), and American bald eagle (Haliaetus leucocephalus).  The endangered species program can be categorized into two functional areas:  conservation/protection and management.  (Issue 11.4 addresses proposed changes to threatened and endangered species management aboard Camp Lejeune.)

Conservation/Protection.  Endangered species sites on Camp Lejeune are protected through the application of land restrictions for specific training, management, and construction activities.  Both RCW and RLL sites are buffered and marked with a single band of white paint around the site perimeter.  This marking serves as the visual cue that the area has associated restrictions.  RCW cluster sites have 200’ buffers that extend outward from cavity trees.  The protective buffer for RLL extends 100’ from the most peripheral individual plants.  Within these buffers, the following restrictions apply:

· Vehicular traffic is prohibited with the exception of those responding to a fire emergency or associated with an authorized silvicultural treatment.

· Excavation and/or soil disturbance is prohibited.

· Cutting or girdling pine trees is prohibited.

· Bivouacking or extended occupation of the site is prohibited.

· Only small arms blank firing is permitted (RCW)

· Silvicultural activities during the nesting season are prohibited.


Federally protected species on Onslow Beach elicit seasonal restrictions on training, recreational, and facilities construction and maintenance activities.  From mid-April through October, protected species, including seabeach amaranth, loggerhead and green sea turtles, and piping plover may be encountered on Onslow Beach.  Common protective measures for these, as well as nesting waterbirds, include a prohibition of night-time Off Road Recreational Vehicle (ORRV) use, prohibition of digging or bull-dozing on the beach, minimization of night-time training activities, and required avoidance of marked endangered species sites.

Endangered species conservation is most visible to both internal organizations and regulatory agencies through NEPA project review processes and consultations with the USFWS.  Proposed projects or irregular training exercises are reviewed for affects to protected species.  The appropriate surveys are conducted based on the affected environment and potential impacts.  Specific project sites are surveyed for protected plants while the sites and adjacent forested areas are investigated for possible RCW activity or use.  When a determination is made that a proposed project “may affect” protected species, the likelihood and potential impacts of the project determines whether consultation with the USFWS will be pursued as a formal or informal consultation.  

Camp Lejeune has amassed a volume of data regarding the local population, habitat use, and trends for RCW and sea turtles.  This data is heavily relied upon for successful consultations and in-house affect determinations.  There exists a need to increase data collection for RLL, piping plover, and other rare species such as Hirst’s panic grass (Dichanthelium hirstii) and coastal goldenrod (Solidago villosicarpa).

Management.  

Red-Cockaded Woodpecker.  Camp Lejeune currently supports 65 active RCW clusters (see Figure 6.9).  This reflects a doubling in the number of clusters since 1990.  This significant growth is attributed to many factors, including the success of artificial cavity provisioning, increased growing season burns, and an aging forest with a surplus of RCW helpers and floaters in the population.   To manage and direct continuing RCW growth, Camp Lejeune coordinated with the USFWS in the development of the Mission-Compatible, Long-Range RCW Management Plan (RCW Management Plan).  The plan was endorsed in December 1999 with implementation initiated in 2000.  The Biological Opinion supporting plan implementation was signed November 30, 1999.

The RCW Management Plan set a local recovery goal of 173 active clusters within seven management areas comprising mainside Camp Lejeune.  Two management areas, Greater Sandy Run and Cantonment, may support RCW in the future but will be considered supplemental to the recovery goal.  Figure 6.10 depicts RCW management areas with their associated cluster goals.  To achieve this goal, a method of recruitment site identification, partitioning, provisioning, and management was described.  Recruitment sites have been identified and assigned a general projected provisioning time period based on stand age and proximity to existing clusters.  Partitions, averaging 200 acres, were assigned to each recruitment site that delineates continuous current or potential foraging habitat.  With these management units identified, silvicultural and prescribed fire emphasis can be assigned to recruitment partitions based on expected provisioning dates.

The RCW Management Plan also established a military impacts study that will evaluate the impact specific training activities have on RCW behavior, reproductive success, and nesting habitat characteristics.  Provisioned recruitment sites become the study samples with the protective (painted) buffer zone as the variable separating control and experimental sites.  Experimental site designation provides relief from the inevitable increase in land use restrictions while accommodating RCW growth and providing scientific research regarding the effectiveness of restrictive measures.  The RCW Management Plan not only outlines how Camp Lejeune will direct and manage future RCW growth, it describes how active RCW cluster sites and foraging habitat will be managed.

RCW management on Camp Lejeune falls into three general categories: cluster management, foraging habitat management, and population monitoring.  Separately, each is crucial to a successful RCW management program.  Without all three, management becomes disjointed and ineffective.

Cluster management includes ensuring that each RCW group is provided with a minimum of four usable cavities for roosting and/or nesting.  The exact location of the cavity tree is recorded as is the tree species, physical characteristics, cavity condition, and cavity status.  Each cavity tree is assigned a unique identification number.  In order to maintain a minimum of four cavities per group, the cavity trees are protected from fire by clearing vegetation from an approximate 12 foot radius at the base of the tree.  To prevent cluster abandonment from hardwood encroachment, the cluster is prescribed burned on a three-year rotation.  Further, if hardwoods or pines threaten to block access to the cavity, they are removed according to guidelines provided in the 1985 RCW Recovery Plan (USFWS 1985).  

Another aspect of cluster management is maintaining accurate field markings for the purpose of habitat protection.  Buffer zones are reconfigured as cavity trees die or are established.  Existing markings are covered with black paint and new perimeters are established using white paint.  Reconfiguring buffer zones is a labor-intensive process that is undertaken every two to three years unless training intensity warrants immediate attention. 

Figure 6.9.  Spatial Distribution of Active RCW Clusters aboard MCB Camp Lejeune, NC
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Figure 6.10.  Red-cockaded woodpecker Management Areas with Associated Cluster Goals
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RCW foraging habitat has previously been described by pine stocking levels and the quantity of stems greater than 10” dbh.  Foraging habitat guidelines are under modification as presented in the 2000 Draft RCW Recovery Plan (USFWS).  These changing requirements create a need to modify forest data collection to better quantify the variables contributing to “good quality” RCW foraging habitat.  A summary of the emerging habitat guidelines include: 

· Each acre should support greater than 18 pines, sixty years or older, with diameter at breast height (DBH) greater than 14”.

· 40-80 ft2  basal area of pines >4” DBH

· Less than 10ft2 basal area per acre of pines 2-10” DBH (<20 stems/acre)

· Native bunchgrass/herb coverage greater than 40%.

· Sparse to no hardwood midstory greater than 7’ in height

· Canopy hardwoods absent or <10% in longleaf stands, less than 20% in loblolly stands

· 50% or more of foraging habitat must be within ¼ mile of cluster, all must be within ½ mile.

· Foraging habitat should not be separated by more than 200’ of non-forested land.

Thus, in recruitment sites and partitions, as well as in active RCW areas, habitat will be managed to approximate the conditions described above.  Issue 11.1, Forest Management, addresses proposed changes to current forest management practices for the benefit of RCW.

Camp Lejeune’s RCW population has been intensively monitored since 1985.  Population demographics, reproductive success, and home range data is collected and interpreted annually.  Breeding season monitoring records clutch sizes and fledge success, with every fledgling receiving identifying bands.  Breeding status of adult birds is also documented annually allowing accurate accounts of the number of helpers in the population.
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Sea Turtles.  The Endangered Species Act protects all six species of sea turtles in the United States.  Two species, the green sea turtle and the loggerhead sea turtle are listed as threatened and nest at Camp Lejeune.  Three additional endangered species, the Atlantic hawksbill turtle (Eretmochelys imbricata), the Atlantic leatherback turtle (Dermochelys coriacea), and the Kemp’s Ridley turtle (Lepidochelys kempii) occur in the waters off the coast of Camp Lejeune, but are not known to nest aboard the installation.

Sea turtle nesting has been monitored on Onslow Beach since 1979.  Approximately 11 miles of Onslow Beach are monitored annually.  (See Figure 6.11.)  Nightly surveys from mid-May through August document location and number of sea turtle crawls, record individual tagging and size data, and allow for immediate protection of sea turtle nests.  A detailed description of sea turtle monitoring protocol on Camp Lejeune is provided in Appendix C.  

When nests are found in the designated military training portion of the beach, they are carefully relocated.  Nest relocations occur within six hours of egg laying.  Nests laid below the mean high tide line are also eligible for nest relocation.  Early morning surveys begin as the first nest of the season is nearing the end of incubation.  Nests are checked for evidence of hatchling emergence or predation.  Hatchling tracks are counted to estimate a measure of success before the completion of a nest inventory after 80 days of incubation.

The northern end of Onslow Beach, as well as Brown’s Island, is designated as the N-1/BT-3 Impact Area.  Vehicular and foot traffic is prohibited in this surface danger zone.  In order to evaluate nesting activity in these areas, aerial surveys are conducted twice weekly from mid-May through August.  Observers record the location of false crawls, nests, and evidence of predation.  Because access is prohibited, no nest management occurs in this area.

Reporting data to the appropriate state and federal agencies is an important component of sea turtle management at Camp Lejeune.  Onslow Beach is an index nesting site for the state of North Carolina, which makes the data collected here important to regional sea turtle management and recovery.  Tagging activities make necessary reporting to the National Marine Fisheries Service who maintains this type of data.
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Figure 6.11.  Sea Turtle Monitoring Areas on Onslow Beach, MCB Camp Lejeune, NC
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Rough-leaved loosestrife.  Approximately 22 acres of habitat are currently occupied by RLL at Camp Lejeune.  An additional 76 acres are buffered to protect this species.  Several RLL sites occur on a power line right of way maintained by Carolina Power and Light Utilities.  Figure 6.12 displays current groupings of RLL on Camp Lejeune.  Approximately half of the RLL sites occur within protected RCW sites, obviating the need for marking each of these sites individually.  The other sites, mostly falling within GSRA are marked with white paint around a perimeter that extends 100’ from the outermost individuals.  

Rough-leaved loosestrife is managed through the application of prescribed fire at a return interval of 3-7 years.  The sites 


occurring in the powerline right-of-way are maintained through periodic mowing.  Rough-leaved loosestrife sites are visited annually to visually inspect for changes in extent and apparent health.  A perennial plant habitat management plan (PPHMP) is in development that will address habitat monitoring and management techniques appropriate for RLL and other protected species that may or may not currently be documented on Camp Lejeune.  The PPHMP will outline a monitoring protocol, coordinated with other land managers that will contribute to a range-wide database.  It is expected that data collected under this protocol will be applied to the eventual revision of the RLL Recovery Plan.  The PPHMP will be compatible with the goals and objectives of this INRMP.  
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Figure 6.12.  Location of Rough-Leaved Loosestrife aboard MCB Camp Lejeune, NC
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Seabeach amaranth.  This annual has been described as a dune-builder because it frequently occupies areas seaward of primary dunes often growing closer to the high tide line than any other coastal plant.  Though germination may occur anywhere on Onslow Beach, reliable populations exist at the New River Inlet, a southern washover flat, and in the vicinity of Onslow North Tower (Figure 6.13).  The most significant threats to this plant are beach stabilization structures, beach erosion and tidal inundation, beech grooming, herbivory, and in certain areas, OORVs.


Management of seabeach amaranth consists of annual surveys from late June through the growing season.  Once identified, seabeach amaranth sites are marked with signs to prevent ORRV/pedestrian traffic from harming the plants.  The plants are also monitored for webworm herbivory or other causes of mortality.

Figure 6.13.  Location of Seabeach Amaranth Populations aboard MCB Camp Lejeune, NC
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Piping Plover.  Though no piping plover nesting has been documented on Onslow Beach, suitable habitat is available for nesting and overwinter foraging.  Birds have been documented foraging on the beach during the winter months.  Beginning in 2000, bi-weekly shorebird surveys along the accessible portion of Onslow Beach have been conducted.  Use information is recorded and forwarded to the USFWS and the NCWRC.  Starting in April, the surveys become more intensive as the beach is monitored for evidence of nesting behavior.  If a nest is located, appropriate protective measures will be implemented following consultation with the state and federal agencies.  Camp Lejeune also participates in international piping plover census counts both over winter and in the breeding season.  The USFWS published a revised recovery plan for piping plover in 1995.

American Alligator.  The Environmental Conservation Branch conducts annual surveys for the American alligator, which is federally listed as threatened due to similarity of appearance to the American crocodile. Nighttime spotlight surveys are conducted on three tidally influenced tributaries of the New River (Southwest Creek, Wallace Creek, and Frenchs Creek).  Location and approximate size are recorded for each sighting.  Since monitoring began in 1980, the population appears to be stable or slightly increasing.

American Bald Eagle.  The first recorded bald eagle’s nest was documented on Camp Lejeune in 2000.  The nest, which successfully fledged two offspring in 2000, is again active in 2001.  The nest is located at the junction of Sneads Creek and the New River.  Three protective buffers have been established at approximately 750’, 1000’, and 1500’ from the nest site.  These buffers restrict ground and air-use activities.  Within the 750’ buffer, all commercial and industrial development, logging and tree cutting, and use of chemicals that are toxic to wildlife are prohibited throughout the year.  In addition, unauthorized human entry is to be avoided during the nesting season.  Within the 1000’ buffer, air space is restricted such that all aircraft must remain at least 155 meters above the site during the breeding season.  Within the 1500’ buffer, all actions that will permanently alter the landscape, including road and building construction, are prohibited.  Natural resources managers follow habitat management guidelines established by the USFWS (1987) for management of bald eagle.

Protected Marine Mammals in Inshore Waters.  Onslow Bay provides seasonal habitat for six marine mammal species protected under the Endangered Species Act:  fin whale (Balaenoptera physalus), humpback whale (Megaptera novaeangliae), northern right whale (Balaena glacialis), sei whale (Balaenoptera borealis), and sperm whale (Physeter catodon).  Although all of the whales have been documented in the vicinity of Onslow Bay, the northern right whale is the most frequently encountered.  Protective measures for marine mammals include aerial surveys before any live fire exercise in the N-1/BT-3.  If whales are spotted, the exercise is held in a check-fire status until the animals have left the vicinity. 

6.3.2   Federal Species of Concern

Camp Lejeune is home to 13 species that are considered federal species of concern (Onslow County Endangered Species, Threatened Species, and Federal Species of Concern webpage 3/22/2001 http://nc-es.fws.gov/es/cntylist/onslow.html).  These include:

· Hirst’s panic grass

· Venus flytrap (Dionea muscipula)

· pondspice (Litsea aestivalis)

· Boykin’s lobelia (Lobelia boykinii)

· loose watermilfoil (Myriophyllum laxum)

· awned meadowbeauty (Rhexia aristosa)

· Thorne’s beaksedge (Rhynchospora thornei)

· Carolina goldenrod

· Carolina asphodel (Tofieldia glabra)

· Bachman’s sparrow (Aimophila aestivalis)

· Henslow’s sparrow (Ammodramus henslowii)

· southern hognose snake (Heterodon simus)

· Carolina gopher frog (Rana capio capito)

(See Issue 11.5 Natural Communities and Biological Diversity for information on communities that support these species of concern.)

6.3.3   State listed/protected Species

Thirty-seven state protected species may occur or have been recorded in Onslow County.  These include:

Endangered:

· seabeach amaranth

· golden crest (Lophiola aurea)
· golden sedge (Carex lutea)

· Tennessee bladder-fern (Cystopteris tennesseenisis)

· Hirsts’ panic grass

· Carolina grass-of-parnassus (Parnassia caroliniana)

· Pineland plantain (Plantago sparsiflora)

· rough-leaved loosestrife

· pinebarren smokegrass (Muhlenbergia torreyana)

· Carolina goldenrod

· eastern cougar (Puma concolor couguar)

· manatee (Trichechus manatus)

· bald eagle

· red-cockaded woodpecker 

· leatherback turtle

· shortnose sturgeon (Acipenser brevirostrum)

· Carolina spleenwort (Asplenium heteroresiliens)

· Many-flower grass pink (Calopogon multiflorus)

· Cooley’s meadowrue (Thalictrum cooleyi)

Threatened:

· Spring-flowering goldenrod (Solidago verna)

· loose watermilfoil 

· yellow fringeless orchid (Planthera integra) 

· awned meadow-beauty 

· dwarf bladderwort (Utricularia olivacea)

· eastern woodrat (Neotoma floridana floridana) 

· gull-billed tern (Sterna nilotica)

· piping plover 

· gull-billed tern (Sterna nilotica) 

· American alligator

· loggerhead sea turtle 

· green sea turtle 

Candidate:

· Venus flytrap (Dionaea muscipula)


Special Concern:

· black skimmer (Rynchops niger)

· Bachman’s sparrow 

· mimic glass lizard (Ophisaurus mimicus)

· Carolina diamondback terrapin (Malaclemys terrapin centrata)

· Carolina gopher frog

6.4   Game and Non-Game Program

Game and non-game program activities include scientific management of populations of game (white-tailed deer, bear, turkey, quail, waterfowl) and non-game species (bluebirds, purple martins, least terns).  Over 150 wildlife clearings are planted and managed for the production of supplemental forage and feeding areas for game and non-game species.  Outdoor recreation opportunities such as hunting, fishing, and nature trails are managed to provide a higher quality of life for marines and sailors stationed at Camp Lejeune.  Hunting, fishing, and trapping regulations aboard Camp Lejeune are provided in Base Order 1710.20P.  

6.4.1   Game Management

Wildlife management is the application of ecological knowledge to populations of vertebrate animals and their plant and animal associates in a manner that strikes a balance between the needs of those populations and the needs of people (Robinson and Bolen 1984).  Management of wildlife on Camp Lejeune is primarily concerned with maintaining quality habitat as it exists in the native landscape and in providing specific habitat improvements where deficiencies are identified.  Outdoor recreational opportunities associated with these wildlife resources are a key component of a balanced game and non-game management program.  This approach to management and the understanding that wildlife and their habitats are part of natural communities and systems lends itself to the broader application of ecosystem management and maintenance of native biological diversity.  

Camp Lejeune’s game management program focuses on a variety of species including upland game birds, small game, big game, furbearers, and migratory waterfowl.  Open hunting seasons for species within these groupings are controlled by state and federal regulations and coordinated with Base programs and policy regulations through a cooperative agreement for the conservation of fish and wildlife resources (Appendix D).  The cooperative agreement establishes a basic framework for how Camp Lejeune manages its fish and wildlife resources and provides a mechanism for receiving technical assistance on fish and wildlife management programs from state and federal entities.  The cooperative agreement is not a separate management plan and therefore lacks significant details for each program area.  

Camp Lejeune historically operated game management on a featured species basis.  The featured species management approach provides for targeted management strategies for the selected species within a designated block of habitat while considering habitat requirements for remaining game and non-game wildlife.  Habitat-soil relationships and beneficial silvicultural applications are considered as the basis for all forest management actions that affect wildlife.  Adopting a community level approach to management will have a net beneficial affect on a variety of game and non-game species.  Monitoring programs that address individual species as components of larger management units (LTAs, See Chapter 5), will provide the scientific information necessary to assess habitat values on a forest level, vice stand level.  Specific forest management practices addressed in this chapter and those outlined in Chapter 11, Sections 11.1, 11.5, and 11.6 provide guidance on habitat management 


actions in this regard.  The lack of a specific management strategy for any given species does not detract from that species importance and contribution to ecosystem level processes and planning.

White-tailed Deer.  Deer are one of the most popular game animals present aboard the Installation.  Deer also are a prominent feature of wildlife damage control and Bird Air Strike Hazard (BASH) programs as they relate to the forested/urban interface and airfield settings throughout the Base.  The management of deer on Camp Lejeune and throughout the nation is evolving from one of stocking/expansion to a more balanced effort to control deer numbers in relationship to herd health, habitat carrying capacity, and cultural carrying capacity.  The socio-economics of deer hunting and deer management are clearly evident in rural areas and are having a greater influence within urban settings as human population growth and urban sprawl continues.

In 1998, Camp Lejeune adopted a Quality Deer Management (QDM) philosophy on approximately 26,000 acres that includes Hunting Area 2 and mainside bow hunting areas (Figure 6.14).  The goals of the QDM program within this area were established to help balance sex ratios in older age classes by harvesting more antlerless deer, allowing more male deer to reach the next age cohort, decreasing herd density, and providing a greater quantity and quality of native vegetation through aggressive habitat management strategies such as prescribed fire.  Additional quality foraging opportunities will be provided through selected plantings within existing and future wildlife clearings.  Plantings will adhere to those species found in Table 6.6.  

Table 6.6.  Wildlife Clearing Plantings Used for Habitat Improvement/Enhancement, MCB Camp Lejeune

	Grains
	Warm Season

Grasses
	Legumes
	Grains
	Cool Season

Grasses
	Legumes

	Brown-top millet

Dove Proso millet

Sorghum (WGF)

Sun Flower

Corn
	Bahia,

Pensacola

Chufa
	Red Clover

White Clover

Joint Vetch

Hairy Vetch

Cow Peas

Partridge Peas

Iron-Clay Peas

Soybean
	Rye (Wrens

Abruzzi)

Winter Wheat

Oats
	Ryegrass

Marshall Rye

Sweet Hart

Perennial Rye
	Ladino (Osceola)

White Clover

Austrian Winter

Peas

Hairy Vetch


Figure 6.14.  Quality Deer Management Areas aboard MCB Camp Lejeune, NC
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Management strategies for deer are divided into four basic components:  data collection and analysis, harvest strategies, habitat management, and wildlife damage control/management.  Current practices for deer management on Camp Lejeune are as follows:

· Assess deer management and QDM progress through analysis of harvest and population census data.  Utilize at a minimum:  harvest age structure, buck:doe ratios, fawn:doe ratios, conception dates through fetal age analysis, male antler dimensions, and hunter satisfaction.    

· Establish annual harvest objectives for all Base areas.  

· Maintain deer densities below carrying capacity of the landscape.  The NCWRC has established a density of 25 deer per square mile for coastal plain habitats.

· Monitor and manage habitat to provide improved forage conditions across the landscape through the use of prescribed fire.

· Monitor and control deer damage complaints in residential and airfield settings under a comprehensive wildlife damage control/management program.

· Coordinate enforcement of wildlife regulations with harvest and population objectives. 

Black Bear.  Camp Lejeune was included in the NCWRC black bear sanctuary program from 1971 through 1984.  Sanctuary status was lifted due to increases in bear-human interaction and a perceived increase in bear density.  A baseline study of bear ecology and dynamics was conducted on mainside Camp Lejeune (Lombardo 1993, Brandenburg 1996), and in combination with GSRA research during the period 1992-present, is the longest research/monitoring effort for black bears occupying the Coastal Plain of North Carolina.

The black bear population within GSRA is estimated to be 40-80 animals.  Data from home range analyses indicate three primary use areas, the northern and southern pocosins and the northwest corner of the area inclusive of Base and private lands.  During early to late summer, black bear use of the northwest corner of GSRA is concentrated around private lands due to the availability of agricultural crops.  The bear population on mainside east of New River is estimated at 10-15 bears and concentrated near remnant pocosin and bottomland hardwood habitats.  Use of the pocosin wetlands and adjacent ecotones is evenly distributed throughout all seasons.

Black bears are considered a game animal by the NCWRC.  As a result, management of bears on Federal lands must be consistent with state regulations and coordinated with NCWRC law enforcement and wildlife biologists.  Hunting of black bears aboard mainside Camp Lejeune has been prohibited since 1987 when formal investigations on black bear ecology began.  GSRA has been open to bear hunting since 1998.  

Management strategies for black bears are divided into three basic components:  habitat monitoring, harvest management, wildlife damage/control and management.  Current practices for black bear management are as follows:

· Establish annual harvest objectives for GSRA based upon sound scientific data.

· Continue prohibition on bear hunting on mainside.

· Coordinate enforcement of wildlife regulations with harvest and population objectives.

· Delay the start of the regular hunting season to reduce potential harvest of parturient females.

· Monitor and manage habitat to provide improved forage conditions across the landscape through the use of prescribed fire.

· Monitor the condition and extent of pocosin habitat and adjacent ecotones as vital to long-term population viability for black bears.

· Monitor bear damage complaints in residential and adjoining lands under a comprehensive wildlife damage control/management program.

Eastern Wild Turkey.  The eastern wild turkey has been a prominent feature of Camp Lejeune’s game management program for three decades.  Although recent annual harvests have been low, the wild turkey population remains healthy.  Management focus for wild turkey is directed at maintaining a high interspersion of forested openings with a well stocked herbaceous and low shrub understory and ensuring the quality and quantity of optimum nesting cover remains.  Prescribed fire is a primary management tool for maintenance and enhancement of quality turkey foraging habitat.    

Management strategies for wild turkey are divided into four basic components:  habitat monitoring and maintenance, data collection and population census (summer brood counts, breeding season call counts, harvest data collection), and harvest management objectives.  Current practices for wild turkey management are as follows:

· Conduct annual spring call counts to assess potential harvest.

· Conduct summer brood counts throughout Camp Lejeune to gauge reproductive success and survival.  

· Continue spring gobbler hunting only.

· Cooperate with the NCWRC on potential restocking efforts.

· Monitor existing habitat conditions and provide for improved habitat for nesting, brood rearing, and foraging areas.

· Coordinate enforcement of wildlife regulations with harvest and population objectives.  

· Continue the practice of wildlife clearing plantings, which provide beneficial forest openings for wild turkeys.

Bobwhite Quail.  Population declines of bobwhite quail have been recorded throughout eastern North Carolina during the last 10 years.  In the last two years, however, early summer call counts on Camp Lejeune have suggested an increasing trend in abundance.  A possible factor influencing this observed increase is habitat changes due to major storm events and post-hurricane salvage and site preparation work.  Salvage operations leave in their wake a proliferative native ground cover and an abundance of seed producing grasses and vines.  These habitat conditions provide optimum nesting, foraging, and escape cover for quail.  Hunter harvests have been highest in these newly created “forest openings”.  A major program focus for quail is the identification of a suitable management area tailored to meet the specific needs of bobwhites while accounting for the variety of game and non-game species present on Camp Lejeune (See Chapter 11, Section 11.6.3). 

Management strategies for bobwhite quail are divided into three basic components:  habitat monitoring and maintenance, data collection and population census (breeding season and fall rally call counts, harvest data collection), and coordination with host state population and harvest management objectives.  Current practices for bobwhite quail are as follows:

· Continue annual early summer call counts to assess breeding populations.  

· Conduct fall rally counts to assess pre-harvest populations.

· Coordinate habitat management strategies for RCW with bobwhite quail habitat requirements.

· Monitor existing habitat conditions and provide for improved habitat for nesting, brood rearing, and foraging areas as part of forest opening management (See Chapter 11, Section 11.6.3).

· Coordinate enforcement of wildlife regulations with harvest and population objectives.  

· Continue the practice of wildlife clearing plantings that provide beneficial foraging and nesting opportunities for bobwhite quail. 

Mourning Dove.  All avid recreational hunters look forward to the opening day of hunting season.  In eastern North Carolina and on Camp Lejeune, the first day of hunting is opening day of dove season.  In 1995, an aggressive effort was made to improve habitat conditions and availability of suitable hunting areas for this species.  Utilizing old agricultural areas in GSRA, Camp Lejeune created a mosaic of 50 acres of managed landscape that provides good cover and foraging habitat for doves and excellent shooting opportunities.  Other forest openings along powerline rights-of-way and secondary roads provide additional shooting opportunities.  

A new dove management area was created during FY01 behind Camp Lejeune’s old sanitary landfill.  A total of 12 acres are included in this complex as three separate wildlife clearings.  The creation of this management area was a unique effort to utilize otherwise restricted and idle lands for wildlife habitat improvements.  Planning for this project included coordination with NC Department of Health, Solid Waste Management Division, Installation Maintenance, and Environmental Conservation Branch, Environmental Management.  Vegetation management within this area will follow wildlife clearing/planting guidelines in Table 6.7.  

Management strategies for mourning dove are divided into two basic components:  habitat creation and maintenance, data collection (harvest information), and population census (breeding season call counts).  Current practices for mourning dove are as follows:

· Continue the practice of wildlife clearing plantings that provide beneficial foraging opportunities for dove.  

· Continue improvements in dove management areas that follow guidelines contained in Chapter 11, Section 11.6.3 for the use of mission support openings.  

· Monitor harvest data for shifts in demography as it may relate to available foraging opportunities and other life requisites

· Coordinate enforcement of wildlife regulations with harvest and population objectives.  


Waterfowl.  The vast forested wetlands and coastal marshes of Camp Lejeune provide quality habitat for a variety of waterfowl.  From the resident “summer duck” (wood duck) to heavily traveled blue and green-wing teal, waterfowl hunting opportunities on Base are diverse.  A series of nine managed green-tree reservoirs provide excellent habitat for puddle-ducks in forested wetlands and a 77-acre brackish water impoundment near the Atlantic Intracoastal waterway favors more open water species such as teal, redhead, and gadwall  (Figure 6.15).  

As a result of hurricanes within the last five years, functionality of the Onslow Beach waterfowl impoundment was greatly encumbered.  Recent initiatives to improve water movement and planned prescribed burning activities will provide improved spatial and temporal use of the facility by both migratory waterfowl and shorebirds, and restore the function and vegetative composition of the impoundment.  Planned modifications to patterns of recreational use of the facility during the 2001 hunting season also will provide better quality shooting experiences for waterfowl enthusiasts.  

Table 6.7.  Wildlife Clearings by Training Sector, MCB Camp Lejeune, NC

	Training Sector
	Acres*
	Clearing Acres
	Percent Area

	A
	1724.67
	0
	0.00

	B
	1672.66
	0
	0.00

	C
	1685.32
	5.85
	0.35

	D
	2290.16
	3.24
	0.14

	E
	938.81
	0
	0.00

	F
	9164.21
	19.49
	0.21

	G
	7492.96
	7.13
	0.12

	H
	7456.81
	15.86
	0.22

	I
	7472.78
	24.91
	0.33

	J
	1110.18
	14.10
	1.27

	K
	3180.97
	9.6
	0.30

	L
	6471.00
	25.7
	0.40

	M
	8020.33
	35.44
	0.44

	R
	1733.76
	0
	0.00

	Q
	1853.59
	5.06
	0.27

	S
	41069.16
	33.07
	0.08

	New River
	1239.00
	10.42
	0.84

	
	104376.37
	209.86
	0.20


*  Acreage based on contiguous forested acres. 

Figure 6.15.  Waterfowl Habitat aboard MCB Camp Lejeune, NC
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A recently initiated volunteer program has provided waterfowl enthusiasts an opportunity to get involved in direct natural resources management.  Through this program, participants actively work on a variety of waterfowl management issues such as nestbox maintenance, water-level manipulation, and restoration of waterfowl friendly aquatic vegetation.

Management strategies for waterfowl are divided into four basic components:  annual maintenance and monitoring, water level manipulation in existing green-tree reservoirs, harvest management strategies, and coordination with federal and state harvest and management regulations/ recommendations.  Current practices for migratory waterfowl are as follows:

· Continue the practice of water level manipulation within existing green tree reservoirs.

· Monitor and assess function of green-tree reservoirs and implement changes where appropriate.

· Continue annual maintenance and monitoring of wood duck nest boxes and reproductive effort.  

· Continue improvements in waterfowl management areas that follow guidelines contained in Chapter 11, Section 11.6.3.  

· Monitor harvest data and fall flights through coordination with the NCWRC and USFWS.  

· Coordinate enforcement of wildlife regulations with harvest and population objectives.  

Fox and Gray Squirrel.  Several species of squirrel found in the eastern United States are found on Camp Lejeune.  Southern flying squirrels are abundant and addressed in Section 6.4.5, Non-game Species.  Two species, gray and fox squirrel, are featured in Camp Lejeune’s management programs.  

Camp Lejeune boasts one of the largest populations of fox squirrel in eastern North Carolina.  An endemic of the fire-maintained longleaf pine-wiregrass community type, fox squirrels have a distinct advantage with the aggressive prescribed fire program on Base.  Primarily seed and hard mast consumers, fox squirrels find ample foraging opportunity in the prolific cone-producing longleaf pine forest.  

A variety of oak trees such as turkey, bluejack, and blackjack oak provide relatively stable hard mast in alternate years.  

During FY96-98, Camp Lejeune cooperated with MCAS Cherry Point on a fox squirrel restoration program.  Approximately 80 nesting boxes were erected in longleaf pine and mixed-pine hardwood habitat in selected areas of Camp Lejeune.  Although no squirrels were successfully captured and transported to MCAS Cherry Point, the nest boxes remain on Camp Lejeune and continue to provide nesting habitat for fox, gray, and southern flying squirrels and screech owls.   

Where the pure-pine forest grades into pine-hardwood and pure hardwood forests along creek-side zones and within upland hardwood forests, gray squirrels are the dominant species.  Although no direct management actions are taken to specifically promote gray squirrels, silvicultural practices in hardwood and mixed-pine hardwood habitat provide ample forage and nesting habitat.      

Management strategies for fox and gray squirrels are divided into two categories:  habitat monitoring and maintenance (fox squirrel nest boxes and hardwood management) and harvest management.  Current practices for fox and gray squirrels are as follows:

· Monitor harvest data and distribution.

· Monitor fox squirrel nest boxes for use and benefit to nesting squirrels.

· Monitor habitat conditions.

6.4.2   Non-Game Management  

Nongame management activities aboard Camp Lejeune are diverse and range from maintaining blue bird boxes and purple martin houses to making recommendations on new project proposals.  Nongame species also derive secondary benefits from the various land management activities that take place aboard the Base such as managing forest openings and prescribed fire.  Other nongame species such as various amphibians and reptiles find the diverse wetland areas aboard Base conducive for breeding and other requisites.  

Various organizations such as Partners in Flight and the recently formed Partners in Amphibian and Reptile Conservation are established groups of professionals from government, state, and non-governmental organizations who strive to develop practical management programs and best management practices for various highlighted species within geographic areas.  The DOD Partners in Flight program recognizes Camp Lejeune’s geographic location (South Atlantic Coastal Plain, Physiographic Area 03) as important for various priority bird populations and habitats.  Overall forest management strategies implemented on Camp Lejeune and specific management strategies outlined in Chapter 11, Section 11.5, Native Communities and Biological Diversity, provides management direction and support for a number of priority bird species and their habitats.  Table 6.8. depicts these species and associated habitats.  

Blue Birds.  The blue bird box maintenance program provides an opportunity for volunteers and various youth groups to obtain experience with wildlife management.  A series of boxes is assigned to individual groups who will take responsibility for cleaning them, observing blue bird use, and recording hatching success.  These efforts have helped maintain and increase numbers of one of our most conspicuous songbirds.

Purple Martins.  Purple martins migrate between North and South America and navigate to the same nesting area, even the same nest site, each year.  Camp Lejeune has provided nesting houses for nearly countless generations of purple martins over the last ten years.  As part of its active non-game program, Camp Lejeune maintains a series of martin houses in various locations aboard the Base.  Tenants near the martin houses take pride in the arrival of martins in late March to early April and spend early morning hours listening to the melodious song of the purple martin while they work.

Amphibians.  The natural wetland areas aboard Camp Lejeune provide unique habitats for a variety of amphibian and reptile species.  From the smallest cricket frog to bull frog, wetland areas aboard the Base are teeming with amphibian acrobats.  A recent DOD Legacy funded project is investigating the movement patterns of amphibians from between small depression pond meadows.  The results of this study will provide useful information on amphibian dynamics and the influence of hydrologic cycles on breeding and movement behavior. 

Reptiles.  Camp Lejeune is home to a diverse array of reptiles from the diminutive pine wood snake to the American alligator.  Whether you are in a wetland area or a dry upland site, reptiles are abundant.  Conservation education efforts emphasize the importance of reptiles in our environment and the value they have as part of functioning ecosystems.  A highlight of this effort is the recognition and identification of venomous snakes.

6.4.3   Wildlife Openings

Managed and unmanaged forest openings are heavily used by wildlife and fulfill many life requisites including food, cover, and nesting habitat.  Two primary types of openings occur in forest lands:  natural (relict) and constructed.  Natural openings, dependent upon site conditions, tend to be permanent in nature.  Constructed openings can be permanent or temporary dependent upon land use.  Forest openings maintained in native or planted herbaceous vegetation provide green forage, seeds, and high arthropod densities for multiple wildlife species.  Recommendations for total acreage to maintain in openings, managed or unmanaged, are dependent upon management philosophy, physiographic region, individual/multiple species considerations, and coordination with other land uses.  (See Issue 11.6 Game Management and Forest Openings.)

Table 6.8.  Priority Bird Populations and Habitats of the South Atlantic Coastal Plain.  

	Pine Forests

	Red-cockaded woodpecker
	Long-leaf pine savanna, wet-pine flatwoods.

	Bachman’s sparrow
	Long-leaf pine savanna

	Henslow’s sparrow
	Breeds in pocosin grasslands. Winters only in other portions of physiographic area.

	American kestrel
	Southeastern subspecies.

	Brown-headed nuthatch
	

	Bottomland and upland Hardwood Forests

	Black-throated green warbler
	

	Swallow-tailed kite
	Southeastern U.S. sub species (occasional migrant to Camp Lejeune).

	Cerulean warbler
	

	Wood thrush
	

	Hooded warbler
	

	Northern parula
	

	Worm-eating warbler
	

	Scrub-shrub, early successional, or maritime forest

	Painted bunting
	

	Prairie warbler
	

	
	

	Beach and Barrier Island Habitats

	Least tern
	

	Roscate tern
	

	Piping plover
	

	Wilson’s plover
	

	American oystercatcher
	

	** From:  South Atlantic Coastal Plain, Physiographic Region Area 03, Bird Conservation Plan, Partners in Flight.


Dependent upon overall natural resources management objectives, up to 25 percent of available forest land could be in managed/ constructed openings.  For various species, as little as 1 percent land area in managed openings has been documented to improve the vigor and reproductive potential of a species.  Game species in particular benefit from a well-dispersed pattern of managed openings.  Habitat fragmentation is another important concept of the maintenance and construction of forest openings that is always taken into account during the planning process. 

Forest openings aboard Marine Corps Base, Camp Lejeune can be divided into two categories: mission support and conservation.  Mission support openings include:  power line and steam rights-of-way, gun positions, tactical and administrative landing zones, forest access roads, logging decks, and other non-forested areas which provide breaks in continuous woodland.  Management of these areas varies, but is influenced by their relationship to infrastructure, military training, and forest/ wildlife management programming.  The class of other non-forested areas comprising the greatest acreage aboard the Base include road shoulders and impact areas.
Conservation openings are primarily managed wildlife clearings, although many mission support openings function as both.  Wildlife species benefiting from these forest openings, particularly intensively managed wildlife clearings include:  bobwhite quail, white-tailed deer, wild turkey, morning doves, rabbits, and various migratory landbirds.  This is especially true for white-tailed deer in poor-quality habitat areas of the southeastern coastal plain of North Carolina.

Camp Lejeune currently manages approximately 210 acres in 161 conservation openings (Figure 6.16).  The number and size of clearings within individual forest compartments vary, but the overall percentage of available forest land in managed wildlife clearings is approximately 0.20 percent (Table 6.7).  Plantings within wildlife clearings are dependent upon site-soil characteristics and featured species relationships.  Current acreages in specific soil types are a function of landscape position and relationship to forest management practices.   Future planting/maintenance schedules are devised to promote site-soil relationships, reduce annual tillage requirements, and to provide a continuous flow of forage opportunities for various wildlife species.   

6.4.4   Wildlife Damage Control and Management 

Camp Lejeune’s Pest Management Plan (PMP; currently in draft revision) provides the context for wildlife damage control activities as required by OPNAVINST 6250.4B, Pest Management Programs, and MCO 5090.2A, Environmental Compliance and Protection Manual.  The primary focus of Camp Lejeune’s PMP is to establish policy guidelines for various pest related media areas, assign responsibilities, and provide basic information on pest management practices and procedures for implementing a pest management program.  The PMP also provides basic guidance for MCAS New River BASH-related programs.  The BASH program is described in Section 12.5, Natural Resources in Major Developed Areas.  

Wildlife damage control actions are normally taken when a threshold for acceptable damage has been attained in which initial loss, disruption, or injury could pose serious impacts to native/migratory fish and wildlife resources, government infrastructure or properties (including forested resources), or human health and safety.  The game and non-game program has primary responsibility for nuisance and pest wildlife species aboard Camp Lejeune in residential, industrial, and remote training area environments.  

Figure 6.16.  Current Wildlife Clearings aboard MCB Camp Lejeune, NC
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Wildlife damage control and management actions are divided into three primary categories:  active management, habitat management, and inter-departmental coordination on nuisance and pest wildlife species management.  Current wildlife damage control/management practices are as follows:

· Coordinate and respond to complaints from Base family housing regarding nuisance wildlife pests.  Maintain accurate records of nuisance wildlife handling for annual reporting.

· Coordinate maintenance and repair of Base buildings (houses, barracks, warehouses and office spaces) that are structurally deficient and have a history of nuisance wildlife pests.

· Coordinate field activities for wildlife species that threaten Base infrastructure (e.g., beavers, muskrats).

· Provide technical coordination and participate in feral cat control programs.

· Provide information and education for Base residents and workers on wildlife, nuisance wildlife, wildlife disease vectors (ticks, small mammals) and situations where wildlife becomes both nuisance and pest.  

· Coordinate and execute annual NCWRC wildlife handling and salvage permits.

· Coordinate necessary depredation permits.  

· Provide command representation at quarterly rabies control board meetings.

At MCAS New River, there is considerable overlap in wildlife damage control and management actions as they relate to game and non-game management programs, particularly in an airfield setting.  Routine control actions must sometimes be more intense in this environment and therefore, baseline information on wildlife populations and seasonal patterns of wildlife use are critical to the development and implementation of a coordinated BASH program (See Section 12.5).  


6.4.5   Streams and Recreational Fishing Ponds

Camp Lejeune contains approximately 80 miles of creeks and tidal estuaries that connect with New River and AIWW.  Most of this water is salt or brackish in nature and represents approximately 26,000 acres in surface area.  There are 11 freshwater fishing ponds on Camp Lejeune and MCAS New River, with a total surface area of 32 acres.  These recreational fishing ponds are managed for the production of largemouth bass, bluegill, red ear sunfish, and channel catfish.  Current practices include:

· Control invasive aquatic weeds.

· Maintain shoreline vegetation to promote access for fishing.

· Manage water quality through liming/fertilization and obtain annual water chemistry to support same.

· Manage fish populations to maximize fish biomass and sustain annual harvests.

· Select the fish species best adapted to local environmental variables when stocking.

· Harvest at appropriate levels to maintain productivity.

· Consider cyclic renovation projects to maintain shoreline depths and water control devises.

6.4.6   Outdoor Recreation

Public access for outdoor recreation on Camp Lejeune.  Camp Lejeune is an amphibious and mechanized infantry training installation with several impact areas and a large number of live-fire ranges.  The extensive daily military training that takes place on Camp Lejeune requires it to be a closed military installation, granting controlled access within its boundaries.  This is for both military safety and security reasons. The general public is allowed on base if accompanied by a Marine, or if they are participants in the sponsorship program associated with hunting, fishing and trapping.  However, opportunities are available for the general public to participate in outdoor recreation aboard Camp Lejeune without accompaniment or sponsorship.   Special events such as the Sand Jam, Mania Carnival, and the 4th of July fireworks celebration are open to the general public.  A cultural resources self-guided tour, along with road races and concerts are also instances of the general public having access for outdoor recreation on Camp Lejeune.  

Launching boats is permissible to the general public, in addition to military personnel and civilian employees, at the Onslow Beach Bridge, Mile Hammock Bay, Traps Bay, Sneads Ferry Bridge, Mill Creek, French Creek, Rhodes Point, Town Point, Weil Point, Maple Landing, and Everett Creek (BO 1710.20P Hunting, Fishing and Trapping Regulations).  

Currently access for the general public to hunting, trapping, and fishing is based on a sponsorship program and a quota system.  Military personnel that are active duty, retired and reservists on active duty, as well as civilian employees of Camp Lejeune (defined as civil service and non-appropriated fund employees), are granted access to the hunting, fishing, and trapping program.  Both of these groups may sponsor other non-affiliated persons for access to hunting, fishing and trapping.  Reservists not on active duty and dependents of military and civilian personnel are granted access, but are not eligible to sponsor non-affiliated persons.    A quota is established, under the cognizance of the Commanding General of Camp Lejeune, for the number of general public allowed on Base to hunt and/or fish.  The quota is met on a first-come, first-served basis, and the Base game warden controls rights to access and consistency with military requirements (BO 1710.20P).

The Commanding General, Camp Lejeune, extends invitations to organized hunt clubs, for participation in group deer hunts within GSRA.  

Administering the hunting program on Camp Lejeune is a complex undertaking due to the acreage of off-limit areas such as live-fire ranges and impact areas, and the amount of required synchronicity with scheduled military training exercises.  Safety is an important factor in any hunting program, but even more so on an active military installation such as Camp Lejeune.  The number of game wardens available for enforcement and administration activities precludes accepting a greater number of hunters into the hunting program.  

Hunting, Fishing, and Trapping.  Recreational hunting, fishing, and trapping are an important component of the game and non-game management program at Camp Lejeune.  (Issue 11.6 Game Management and Forest Openings provides proposed changes to management of forest openings and hardwoods.)  From the earliest dove season to late season quail and rabbit hunting, approximately 1200-1500 individual hunting permits are issued annually to military personnel, their dependents, and civilians serving Camp Lejeune (Table 6.9).  

Over 15,000 trips are made afield by individuals each hunting season in search of deer, dove, rabbit, squirrel, waterfowl, and wild turkey.  Annual harvests for each game animal vary, but generally reflect the availability of wildlife and the skill of the recreational user.  A concentrated effort has been made in recent years to ensure that participation in recreational hunting, fishing, and trapping by the youth of our country is not lost to sophisticated video games or the local mall. 

Although not directly associated with recreational hunting, the Base skeet range and Base archery range provide outdoor enthusiasts with an opportunity to hone their shooting skills.  Managed by MCCS, these facilities cater to both recreational and competitive participants.  Shotguns and ammunition are available at the skeet range for a nominal fee.  Skeet matches, including state and invitational matches, are conducted each year.  

The Base archery range, consisting of a practice area and a nationally approved 28 target field course, is another popular facility during the spring and summer months.  The archery range is located in a beautifully wooded area close to the industrial areas of the Base.  The archery range is operated by a Command sponsored Archery Club and is volunteer oriented.  Targets are provided, but each archer must provide his or her own archery equipment.  Each year, approximately seven 3-D tournaments are held at the archery range.

Watchable Wildlife Nature Trails.  The Wallace Creek Watchable Wildlife Area (WCWWA), funded through the legacy natural resources management program, has enabled the command at Camp Lejeune to comply with MCO P5090.2A requirements to develop, enhance, and maintain outdoor recreational resources.  The WCWWA includes quiet gravel pathways, elevated walkways through unique forest communities, resting benches, and a series of interpretive signs and plaques that provide information about forest and wildlife resources in the immediate and surrounding area.  The benefit to the military was immediate and direct as military personnel, their dependents, civilian employees, and guests began using the area for recreational walking, biking, and jogging before project completion.  The WCWWA also has the indirect benefit of providing a wide-audience environmental education program and fostering appreciation of forest and wildlife resources aboard the Base.   An additional watchable wildlife area is proposed to connect two recreational fishing ponds.  This Henderson/Hickory Pond Nature Area will provide improved access to fishing opportunities for disabled individuals and will include a series of self-guided interpretive trails through upland and bottomland forest communities. 

Table 6.9.  Resource-based Outdoor Recreation and Public Use of Wildlife Resources Aboard MCB Camp Lejeune, NC

	Permit Type
	1996-1997
	1997-1998
	1998-1999

	Military
	1254
	1163
	1056

	Daily
	0
	0
	7

	Minor Dependent
	30
	42
	20

	Civilian Employee
	64
	59
	54

	Civilian Guest
	312
	307
	305

	Trapping
	1
	3
	1

	Fishing
	530
	559
	542

	Dependent/Reservist
	77
	74
	66

	
	
	
	

	Resource Use

Hunting
	
	Total Trips
	

	Military
	16437
	15491
	13477

	Dependents
	840
	823
	635

	Civilian Employee
	1069
	697
	883

	Civilian Guest
	1299
	1351
	1078

	
	
	
	

	Resource Use

Fishing
	Total User Days

(Average Weekend Use Based on Creel Census)

	
	N/A
	5200
	6000

	
	
	
	

	Game Harvest Data
	
	
	

	White-tailed Deer
	1330
	1046
	1087

	Wild Turkey
	13
	10
	11

	Quail
	17
	4
	8

	Small Game
	57
	22
	31

	Furbearers
	7
	38
	55

	Migratory Birds
	
	
	

	Dove
	91
	78
	43

	Waterfowl
	40
	28
	48

	Woodcock
	5
	2
	3

	Other
	2
	0
	2

	Trapping
	
	
	

	Furbearers
	22
	17
	6


6.5   Wetlands and Soils Program

The wetland and soils program supports the training mission by working with Base and Marine Corps tenant commands on environmental review and compliance with federal and state wetland regulation and policies in support of Marine Corps training, construction, and range development proposals.  Wetland areas provide vital water quality and habitat values to Camp Lejeune.  Wetland areas dominate the landscape at Camp Lejeune and are the most frequent issue that arises when dealing with development or off road military training. Consequently, it is important for the program manager to be able to balance the needs for development and conservation of these areas, and is expected to pursue wetland restoration whenever practical.  Table 6.10 shows the extent of wetland cover types aboard Camp Lejeune.

6.5.1   Extent of Wetlands on Camp Lejeune

Table 6.10 summarizes the extent of wetlands aboard Camp Lejeune.  

6.5.2   Wetland Mitigation Bank

The Wetland Mitigation Bank (WMB) was created primarily to mitigate wetland impacts in the development of GSRA.  The 1,250-acre WMB provides current and future mitigation for pocosin, pine flat, and bottomland hardwood wetland systems.  Before Marine Corps acquisition in 1992, most of GSRA was owned by a timber company.  Extensive ditches were dug, and much of the mitigation work involves plugging or damming the ditches to restore the historical hydrology to the ecosystem.

Of the total 1,250 credits available, 1,022 are available in pocosin and pine flat, and 228 are available in bottomland hardwood.  Although specific ratios are determined for each project, current guidelines suggest a 1:1.5 ratio for pocosin or pine flat (usually PF04 or PSS), and 1:3 for bottomland hardwoods (PF01 or PF02 and derivatives).




Table 6.10 Aerial Extents of Wetland Cover Types aboard MCB Camp Lejeune, NC 

(from:  Wetland Management and Mitigation Banking Study for MCB, Camp Lejeune, NC  1994)

	Wetland Type
	Mainside (Acres)
	GSRA (Acres)
	Total (Acres)

	Estuarine Emergent Wetlands (EEM)
	2,488
	--
	2,488

	Estuarine Scrub or Scrub Wetlands (EES)
	416
	--
	416

	Estuarine Unconsolidated Substrate Wetlands (EUS)
	80
	--
	80

	Marine Unconsolidated Substrate Wetlands (MUS)
	113
	--
	113

	Open Water (OW)
	17,873
	5
	17,878

	Palustrine Emergent Wetlands (PEM)
	945
	7
	952

	Palustrine Forested Wetlands (PFO)
	19,539
	9,433
	28,972

	Palustrine Scrub or Shrub Wetlands (PSS)
	3,032
	12,711
	15,743

	Potential Upland (PU)
	--
	16,520
	16,520

	Upland (U)
	56,646
	3,701
	60,347

	
	
	
	

	Total
	101,132
	42,377
	143,509


6.5.3   Dune Stabilization on Onslow Beach

The Environmental Conservation Branch has sponsored a dune restoration project in the recreational and training portions of the beach in the last two years.  Christmas trees were placed on the landward side of dunes to discourage illegal dune crossings and to encourage continued sand accumulation.  Sandfencing and beachgrass planting within the military training portion of the beach serves to enhance sand accumulation on existing dunes and presents a barrier to tactical vehicles to maintain the existing dune profile.

6.5.4   Sedimentation and Erosion and Land Stabilization Working Group

The Environmental Conservation Branch leads the Sedimentation and Erosion and Land Stabilization Working Group (SELSWG).  The purpose of the SELSWG is to unify and coordinate Base efforts to stabilize eroding areas, and to identify and correct erosion problems before they escalate in scale and impact.  The SELSWG meets quarterly, or as required, and is comprised of members of the following Base departments:

· Public Works

· Resident Officer in Charge of Construction

· Training and Operations

· Facilities Planning

· Environmental Conservation Branch

· Base Maintenance

6.6   Cultural Resources Program

Historic properties management includes identification, evaluation, and subsequent management of archaeological and architectural resources.  In consultation with the NC State Historic Preservation Office and the Advisory Council on Historic Preservation, Camp Lejeune seeks to manage these resources within the guidelines of federal, state, and local regulations and policies.  Camp Lejeune has developed a Cultural Resources Management Handbook which identifies the likelihood of where archaeological resources may be located based upon a site/soil model.  A cultural resource study was completed on Mainside, Camp Lejeune in 1998 (Reid and Simpson 1998).  A full Integrated Cultural Resource Management Plan (ICRMP) is currently in development for the installation.  Archeological and historic properties management guidelines specific to Camp Lejeune are provided in Base Order 11000.19A.

6.7   Ecosystem/Outreach Program

The ecosystem outreach program includes the conservation volunteer program and development and implementation of conservation education programs intended to educate active duty marines and their families, civilian employees, contractors, and other groups who may be affected by natural resources management aboard the Base.  The conservation education program will be integrated with the installation’s comprehensive training program.  The ecosystem outreach program also coordinates efforts to represent Camp Lejeune’s natural resources issues in regional conservation initiatives.  

6.8   NEPA Program

6.8.1   Request for Environmental Impact Review

The NEPA program manager (NPM) receives and streamlines environmental review of all projects and irregular training exercises.  Upon receiving a request for environmental impact review, the NPM reviews existing documents, GIS coverages, and all other available information relating to the proposed project area. After an initial evaluation, the NPM forwards relevant project information to the appropriate subject matter experts.  Comments and suggestions generated through the interdisciplinary review are accumulated by the NPM. This information is presented to the Environmental Impact Working Group (EIWG) for their use in making a determination as to what level of analysis is required under NEPA.  The NPM is the chair of the EIWG. 

6.8.2   Environmental Assessment Review

When comprehensive environmental documents are produced, the NPM distributes them once again to the subject matter experts.  Comments and suggestions are consolidated and delivered to the project sponsor for incorporation into the environmental document.  Once the document has been thoroughly reviewed internally, the NPM sends the documents to the NC Clearinghouse which facilitates state review by pertinent agencies of the NC Department of Environment, Health, and Natural Resources.  Once the documents are finalized, the NPM prepares the final determination documents for installation endorsement. 

6.8.3   Conservation Impact Reviews

The NPM often receives requests from various internal customers that involve early evaluation of potential resource impacts before submittals of REIRs or formal review. This early conservation impact review helps internal customers identify potential issues early in the planning process, and the feasibility of the proposed action before submitting a formal request for review. Examples include ditch maintenance (identification of potential wetlands or endangered species habitat), right of way transfers (wetlands/habitats), leach fields for field training exercises, location/siting of infrastructure (boat ramps, piers) etc. In these cases, the IRM conducts a field evaluation and coordinates directly with the project proponent, the Environmental Conservation Branch media managers, and EQAB to early evaluate potential impacts associated with planned projects and to expedite small projects that have minimal impact.


The NEPA program aboard Camp Lejeune is discussed more fully in Chapter 7, NEPA.

6.9   Cooperative Agreements

A cooperative agreement for the conservation of fish and wildlife resources, required by the Sikes Act and MCO P5090.2A, is in effect with the USFWS and the NC Department of Environment, Health and Natural Resources and was updated in 1995. An agreement is in place between the Base and the Onslow County Soil and Water Conservation District for development of a soil and water conservation plan.  Although no formal agreement is in place with the USDA Natural Resources Conservation Service (NRCS), the cooperation between our two agencies has been beneficial to the Base.  The NRCS has assisted the Base in the preparation and publication of its Long Range Multiple-use Natural Resources Management Plan (1987).  Additionally, the NRCS has provided engineering and design plans for the construction of green tree impoundments in order to provide habitat for waterfowl to the support the North American Waterfowl Management Plan. 
7.0   National Environmental Policy Act

7.1   Purpose and Applicability

The National Environmental Policy Act (NEPA, Pub. L. 91-190) of 1969 requires all federal agencies to appraise and document environmental impacts in planning and decision-making.  All federal actions must be reviewed for direct, indirect, and cumulative impacts on the environment.  

As the guiding federal policy for environmental protection, NEPA was created to encourage productive and enjoyable harmony between man and his environment; promote efforts that will prevent or eliminate damage to the environment; enrich understanding of ecological systems and natural resources; and establish a Council on Environmental Quality (CEQ).  The CEQ issues regulations and guidelines regarding NEPA, mediates interagency disputes over environmental policies, and provides training and advise to federal agencies regarding NEPA compliance.  

NEPA requires each agency to use a systematic, interdisciplinary approach to planning that will insure the integrated use of natural resources.  In consultation with the CEQ, each agency develops methods and procedures to meet this requirement.  The following orders provide guidance for NEPA compliance at Camp Lejeune:  (1) MCO P5090.2A  Environmental Compliance and Protection Manual, (2) BO P5400.3H  Marine Corps Base Organization and Functions Manual, and (3) BO 11000.1D Environmental Impact Review Procedures.




7.2   Responsibility, Implementation, and Process

The Environmental Conservation Branch NEPA manager ensures timely, systematic consideration of natural resource protection/management and historic preservation issues.  

The NEPA Program Manager (NPM) submits weekly requests for Environmental Impact Reviews (REIRs) to Environmental Conservation Branch subject matter experts for minor projects that do not result in significant impacts or require additional NEPA review.  When forest resources are involved, Forest Management works closely with other Environmental Conservation Branch programs to review the proposed project.  The NPM also provides a monthly package of REIRs for presentation to the Environmental Impact Working Group (EIWG).  These projects generally require supportive information that allows the working group to determine if the scope of the proposed project meets eligibility requirements for categorical exclusion.  The working group may determine that the project requires a review of design plans, an Environmental Assessment (EA), or an Environmental Impact Statement (EIS).  The NEPA manager notifies the Environmental Conservation Branch director and all branch program leaders of all REIRS, and makes all information available for review by appropriate branch staff.  

Table 7.1.  NEPA Statistics, Camp Lejeune, 1993-1999.

	Fiscal Year

	
	Total Projects Reviewed
	Projects given Categorical Exclusion
	Environmental Assessments recommended
	Environmental Impact Statements recommended

	1993
	187
	179
	8
	(

	1994
	115
	111
	4
	(

	1995
	175
	164
	11
	(

	1996
	246
	241
	5
	(

	1997
	279
	267
	12
	(

	1998
	176
	166
	10
	

	1999
	160
	155
	4
	1


7.2.1   Categorical Exclusions

Roughly 96% of all actions on Camp Lejeune are granted a categorical exclusion to the NEPA process.  (Table 7.1 provides statistics on projects reviewed aboard Camp Lejeune since 1993.)  MCO P5090.2A identifies 33 actions that may be categorically excluded from NEPA requirements.  These include for example: routine personnel, fiscal, and administrative actions, routine movements of mobile assets, routine repair and maintenance of facilities and equipment; new construction that is consistent with current land use; routine maintenance of timber stands, including issuance of down-wood firewood permits, hazardous tree removal, and sanitation salvage; and reintroduction of endemic or native species (other than endangered or threatened species) into their historic habitat when no substantial site preparation is involved.

A categorical exclusion will not be issued if the proposed action

· Adversely affects public health or safety;

· Involves an action that is determined to have the potential for significant environmental effects on wetlands, endangered or threatened species, critical habitat, historic or archeological resources, hazardous waste sites, or air quality;

· Involves effects on the human environment that are highly uncertain, that involve unique or unknown risks, or that are scientifically controversial;

· Establishes precedents or makes decisions in principle for future actions with significant effects;

· Threatens to violate federal, state, or local laws or requirements imposed for the protection of the environment.  

If an action meets the requirements for categorical exclusion, the CG/CO or designee and the action sponsor must sign a one- to two-page decision memorandum that describes the applicable exclusions, the facts supporting their use, and specific considerations of the extraordinary circumstances listed above.

7.2.2   Environmental Assessments

When a project does not meet the requirements for a categorical exclusion, the Environmental Conservation Branch NEPA manager conducts an environmental review that includes a literature and records search to:

· Identify jurisdictional waters and wetlands that may be impacted by the proposed project;

· Determine if known occurrences of federally-listed protected species or suitable habitat is located within 1000 feet of the proposed project area;

· Determine if any archeological sites, historic structures/districts that are eligible for listing on the National Register of Historic Places are located within 100 meters of the propose project site; and

· Determine if significant impacts to game/non-game species or their habitat will result.

All of this information is used to prepare an EA for the project.  Approximately 4% of Marine actions at Camp Lejeune are recommended for an EA.  

The installation archeologist, T&E program manager, NEPA manager, game/non-game manager, and soils and wetlands manger consult on all NEPA review when appropriate and with the appropriate regulatory agencies.  

An EA results in either a Finding of No Significant Impact (FONSI) or a decision to prepare an EIS.

7.2.3   Environmental Impact Statements

Only one EIS has been recommended at Camp Lejeune since 1993.  

An EIS ends in a Record of Decision (ROD) that must include a statement explaining the decision, factors considered by the agency in making the decision, alternative decisions considered, explanation of which mitigation measures, if any, were adopted, and if mitigation measures were not adopted, an explanation of why not, and monitoring and enforcement program for any adopted mitigation measures.

7.3   NEPA and the INRMP

This INRMP requires NEPA compliance.  The EA developed for this INRMP (Appendix H) is programmatic for the proposed action (full implementation of the INRMP).  The EA analyzes and describes the effects of implementing the proposed action and alternatives, and the reasonably foreseeable events that can be expected to result from this action.  Because of the many site-specific details of the INRMP projects are not currently known, specific impacts cannot be analyzed until the projects and their specific sites have been identified.  Further NEPA analysis will be conducted as necessary as site-specific projects are implemented as a result of this INRMP.  

Scoping for the EA took place in conjunction with outreach for the INRMP.  A broad spectrum of interest groups were solicited for input and were included in the initial, and ongoing scoping process.  These groups included federal and state natural resources agencies, The Nature Conservancy, scientists and resources managers from universities, non-profit organizations, consulting firms, and forest industry.  Specific information on the groups involved and methods used to solicit input for scoping is included in chapter 10 of the INRMP.  The public also had an opportunity to comment on the draft INRMP.  Agency and public comments, and USMC responses are provided in Appendix A.

7.4   Role in Ecosystem Management Approach

NEPA is an essential component of ecosystem management on federal lands.  Not only does it require extensive review of environmental impacts of all federal actions, it encourages interdisciplinary thinking and processes.  Enhanced coordination between Environmental Conservation Branch staff and the base EIWG contributes to the ecosystem management approach.  NEPA requirements also encourage consideration of environmental issues by divisions that have traditionally been thought of as separate, including training and operations, etc.  The documentation and public involvement of NEPA show that each action has been thoroughly considered and reviewed.
8.0   Data Management

Camp Lejeune is committed to the collection, maintenance and use of scientific data that is required for making sound natural resource and land use management decisions, and which is related to effective environmental impact analysis.  During this planning period new technology will be explored for the collection and analysis of field data that captures changes in the Camp Lejeune environment and which can be used to reduce the cost of updating GIS data layers.  The new technology may also be used to improve the assessment of the long-term impacts of natural and human-caused changes in the natural resources.  Emphasis will be given to better defining the ecosystem through the development of a data layer(s) for the vegetative communities of the non-urban areas on Base.  Natural resource managers will cooperate with personnel from the Base Business Support and Logistics Department to promote the effective sharing of natural resource data, including other environmental data, with managers, planners and decision makers from all installation Departments and tenants. 

8.1   History of Data Management aboard Camp Lejeune

Throughout the implementation of the previous Camp Lejeune natural resources management plan (1987), high priority was given to the management of installation environmental compliance, pollution prevention and natural resource conservation data.  Throughout this period special emphasis was placed on the development of a geographic information system (GIS).  This began with an effort to improve the management of timber data by the installation foresters.  The effort quickly expanded in scope when Headquarters Marine Corps natural resource staff adopted this initiative as a pilot project.  Headquarters Marine Corps used the Camp Lejeune Forestry Branch model to explore alternatives for automating management of natural resources data Marine Corps wide.  Early success in GIS support of natural resource data management and decision-making led to the 1992 development of a command GIS-based data management system that became known as the Integrated Geographic Information Repository (IGIR). 

Implementation of the Integrated Geographic Information Repository included establishment of the GIS Office within the installation Environmental Management Division.  The GIS Office was to coordinate the upgrade of the GIS system to meet the Base's information infrastructure requirements.  Data became more available through access to Unix-based GIS data servers installed at key locations.  An Executive Steering Committee made up of key Department heads provided the authority under which Geographic Information Systems Office developed and implemented local protocols.  These protocols ensured that installation GIS data was collected, and stored for retrieval, in a manner consistent with the rigorous Federal standards for spatial data management standards.  Introduction of GIS software usable on desktop personal computers (PC) resulted in the GIS Office’s 1995 development of the first compact disk of GIS data.  Within the PC environment, the Integrated Geographic Information Repository quickly grew into a shared resource capable of providing multi-user access to over 250 data layers of geographic information, along with links to external databases, aerial photography, floor plans, CAD files, and images.  

More recently improving user access to GIS data has migrated from annually produced CDs to use of local area networks operating on high-quality dedicated communication lines to access the most current environmental and other GIS data layers.  Currently, the use of local web pages is emerging as an important method of broadening environmental data sharing and improving natural resource conservation education.  In the mid to late 1990s, the use of several computer modeling applications of GIS technology for wildland fire response and natural disaster planning and cleanup stimulated an even wider use of environmental data and GIS technology within the installation.  The transfer of the GIS Office from the Environmental Management Division to the newly created Base Business Support and Logistics Department in early 2001, highlights the successful integration of natural resources and other environmental data into day-to-day installation operations.  

8.2   Managing Natural Resource Data

Each data layer is managed by a data manager who is responsible for preparing and maintaining data in a condition suitable for use in Camp Lejeune’s daily business processes.  As subject matter experts, Forestry and Fish and Wildlife Branch program managers serve as data managers for the GIS layers supporting their programs.  A data manager is considered to be the subject matter expert for the dataset(s) assigned to him or her.  The data manager shall be knowledgeable about the data as it resides in the system, and of the on-the-ground characteristics of the natural, and man-made features described by the data layer(s).  Although some of these responsibilities may be shared within the data manager's department, the data manager serves as the primary point-of-contact for discussions and action items regarding these topics.  The data manager is responsible for defining the structure and content of individual datasets to serve the functions of the department in which the dataset originates.  Since many people use each dataset, the data manager must be responsive to the needs of other users of their data.  Natural resource data managers shall coordinate with the Geographic Information Systems Office to ensure that the data accommodates user needs however possible.  The data manager’s responsibilities are divided into three general categories:

· Data Development: developing and maintaining data representing a specific area of expertise, including data collection, data structure, data integrity, normality, and update frequencies.

· Data Reliability: insuring the content, quality, accuracy and validity of the data, and documenting related metadata.

· Data Security: defining data sensitivity and security requirements; i.e. who may have access to the data.

8.2.1   Data Security

This section addresses how installation goals for promoting sharing of data will be achieved by the natural resources program while avoiding misuse by unauthorized individuals or individuals who lack knowledge of the data’s limitations.  Base natural resources and other environmental staff give high priority to cooperative efforts with the GIS Office to ensure data layers are properly identified and managed and that only the latest versions of GIS coverages, related attribute tables, and other natural resources data are disseminated.  Data Managers (DM) have primary responsibility for researching data as to the needed level of access restrictions.  Significant findings are elevated through the chain of command to the GIS Office to ensure the appropriate level of restrictions is being maintained.  Each data layer for which access is restricted will be periodically reviewed to ascertain whether it needs to be added or removed from a restricted access status.  

Data Access. Currently, none of the data layers described in Figure 15.1 are considered "classified materials".   However, authority to release GIS data to individuals not employed by Marine Corps Base, Camp Lejeune, is restricted to ensure that the most accurate, current data is provided.  MCO 5230.18 describes Marine Corps policy on clearance of DoD information for public release.  Public access to natural resource data is a separate issue that shall be addressed in cooperation with the Geographic Information Systems Office, the Consolidated Public Affairs Office, and other officials responsible for administration of installation Federal Freedom of Information Act guidelines and national security regulations.   

Sensitive Data. There are data layers that, although not considered to be "classified materials", are federally regulated so as to severely restrict both public access and internal dissemination due to their sensitive nature.  A local example is the restriction of access to GIS data on archaeological site locations aboard Camp Lejeune.  Restricted access to this information reduces unauthorized removal of artifacts or vandalism.  Other data layers exist that are not federally mandated to be restricted, but because of their sensitivity or complexity are restricted for access and distribution.  These generally involve data or processes that pose a significant risk to the Base and surrounding communities if their locations and descriptions were available to the public at large.   Public safety issues must be considered for data on locations of such items as drinking water supplies and the characteristics of hazardous materials storage locations.  A sensitive directory structure with system passwords and user restrictions has been put in operation to restrict access of sensitive data to authorized users.

8.2.2   Data Reliability

Reliability of data used to create GIS layers depends on the accuracy of the data.  Accuracy requirements for data are generally determined by the data manager's chain of command.   However, when setting the necessary accuracy of data the participation of other installation managers who use the data when making high-risk decisions is critical.  Accuracy requirements will continue to change over time as data becomes more critical to Camp Lejeune's business processes.  Accuracy can be viewed at two levels, the geo-spatial data and the attribute data.  Geo-spatial data is generally stored as polygon, line, or point features.  Wells, tank crossing pads, survey monuments, oil/water separators and storage tanks are examples of entities well represented by points.  Roads, powerline rights-of-way, small creeks and utility lines are examples of entities well represented by lines.  Buildings, training areas, wetland delineations, and soil delineations are examples of features well represented by polygons.  While spatial data tells us where a feature is, attribute data describes the feature's physical and chemical properties, along with its history, and other information about the feature needed by management for the orderly, effective conduct of business.

Geospatial Data.  The accuracy of geo-spatial data is measured by how well it is linked to a specific position on the surface of the Earth (longitude and latitude, UTM coordinates, etc.), and elevation above or below sea level, or other reference point.  The use of global positioning system (GPS) technology is rapidly increasing the accuracy of new data being generated aboard Camp Lejeune.  As more accurate digital-aerial photography becomes available at a lower cost, the location of highly visible existing features, such as buildings and roads, is becoming much more accurate.  Through use of this aerial photography, many data layers, such as buildings or roads, may depict a feature within less than a meter of its location.  

Other more subjective features such as soil boundaries may be skewed horizontally by 50 meters or more because of the data gathering techniques of the 1980's when the original soil maps were produced.  The planned uses of data and associated risks from inaccurate data are weighed against the cost and accuracy of various available data acquisition techniques for determining how accurately the location of the features are measured.  For example, locating the thousands of sites where small quantities of hazardous materials are stored or used has been accomplished by associating them with the locations of the building where these industrial processes occur.  This allows environmental compliance analysis and reporting to be accomplished satisfactorily while avoiding otherwise costly GPS or other field surveys to establish those points.  Other entities such as storage tanks for highly volatile materials, i.e. jet fuel, gasoline, etc. may need more accurate positioning.  

Attribute Data and Metadata.  Adherence to scientifically sound natural resources management requires an adequate understanding of the accuracy and limitations of the data upon which environmental analysis, and natural resources related decision-making is based.  Background information about individual GIS coverages and related databases is maintained in a formal manner, and is referred to as "metadata", i.e., data about data.  The metadata for a given IGIR data layer tells the user many pieces of information about how the data was collected, when it was collected, what process was used to convert the raw data to a GIS layer, the scale of source documents, and attribute names and types.  The standard for metadata at Camp Lejeune is the “Content Standards for Digital Geospatial Metadata, June 1998” published by the Federal Geographic Data Committee.  Metadata provides information required by data users to determine if the data's nature, accuracy, completeness and other characteristics are consistent with the management recommendations and decisions the data supports.  

8.3   Available GIS Layers  

Natural resource data represents an expensive investment, the benefits of which result primarily from the use of the data in installation decision-making and business processes.  Environmental compliance, along with natural resource conservation and protection, requires access to this data 




at all management levels of installation departments and tenant commands.  Figure 8.1 describes critical GIS natural resource and related environmental data layers that are either currently managed by installation natural resources personnel, or that are used frequently in routine day-to-day natural resources management activities.  

Figure 8.1.  GIS natural resource and related environmental data layers

	GEOGRAPHIC INFORMATION USED FOR NATURAL RESOURCES MANAGEMENTION

	Layer #
	Data Layer/Description
	Data Manager
	Location

(File Name)

	1
	County Soil Survey: Developed by USDA Natural Resources Conservation Service 
	Fish and Wildlife
	IGIR  (sogenunt)

	2
	Camp Lejeune Soil Survey: Developed by USDA Natural Resources Conservation Service 
	Fish and Wildlife
	IGIR (sogenunt)

	3
	Base land Cover Map: Areas of similar land cover described by the appearance of the land.
	Base Forestry
	IGIR (lscndlcv)

	4
	Color Infrared Digital Ortho Photography (Resolution .3 meters per pixel)
	GIS Office
	IGIR

base_photos.sid

	5
	Natural Color Digital Otho Photography (Resolution .3 meters per pixel) 
	GIS Office
	BASE IGIR

true_col98.sid

	6
	Edge-Matched Digital USGS Quadrangles For Onslow County:  
	GIS Office
	BASE IGIR

Onslow.tif

	7
	Base Military Installation Map: Current military training map for Camp Lejeune
	GIS Office
	BASE IGIR

Mim.tif

	8
	Vegetation classified by fire fuel types.
	Base Forestry
	IGIR (flhabffm)

	9
	U.S. Forest Service Continuous Forestry Inventory 
	Base Forestry
	IGIR (flmgtcfi)

	10
	Wildland fire locations from 1990-1999.
	Base Forestry
	IGIR (flmgtloc)

	11
	Timber compartments.
	Base Forestry
	IGIR (flmgttst)

	12
	Areas of similar land cover. This delineation is used to describe the appearance of the land. 
	Base Forestry
	IGIR (lscndlcv)

	13
	Base Drinking Water Well Buffer Zones.  Areas delineated to protect water quality.
	Environmental Management
	IGIR (ehgwtbuf)

	14
	Areas of similar land use. There are several methods used to categorize land use.
	Environmental Management
	IGIR (lscndlus)

	15
	Aquifer Recharge Areas
	Environmental Management
	IGIR (ehgwtrch)

	16
	Spawning areas of anadromous fish.
	Fish and Wildlife
	IGIR (fahabfsa)

	17
	Shellfish strata.
	Fish and Wildlife
	IGIR  (fahabsfs)

	18
	Coastal Zone. Area of land extending from the shoreline or from the land-ward boundary of adjacent tidal wetlands where development is regulated.
	Fish and Wildlife
	IGIR (hycznbfc)

	19
	FEMA Flood Hazard Zones
	Fish and Wildlife
	IGIR (hyflpfld)

	20
	Hydrologic network.
	Fish and Wildlife
	IGIR (hysurnet)


Figure 8.1.  GIS natural resource and related environmental data layers (continued)

	GEOGRAPHIC INFORMATION USED FOR NATURAL RESOURCES MANAGEMENTION

	Layer #
	Data Layer/Description
	Data Manager
	Location

(File Name)

	21
	High quality and outstanding resource water zones.
	Fish and Wildlife
	IGIR (hysurrwz)

	22
	An area where fish species are established
	Fish and Wildlife
	IGIR (fahabnur)

	23
	Bluebird, osprey, and Wood duck nesting sites.
	Fish and Wildlife
	IGIR (fahabbow)

	24
	Red cockaded woodpecker cavity tree clusters 
	Fish and Wildlife
	IGIR (fahabwbz)

	25
	Red cockaded woodpecker cavity trees 
	Fish and Wildlife
	IGIR (fahabwca)

	26
	Red cockaded woodpecker loosestrife habitat encroachment violation incident.
	Fish and Wildlife
	IGIR (fahabwen)

	27
	Red cockaded woodpecker half-mile radius foraging circles for each cavity tree.
	Fish and Wildlife
	IGIR (fahabwfc)

	28
	Wildlife openings.
	Fish and Wildlife
	IGIR (fahabwop)

	29
	Wildlife units.
	Fish and Wildlife
	IGIR (fahabwun)

	30
	Wildlife management facilities.
	Fish and Wildlife
	IGIR (famgtfmc)

	31
	Shellfish sampling sites.
	Fish and Wildlife
	IGIR (famgtsss)

	32
	Loosestrife locations.
	Fish and Wildlife
	IGIR (flhablls)

	33
	Natural Heritage Foundation registered areas.
	Fish and Wildlife
	IGIR (flmgtnat)

	34
	Site or location where there are threatened, endangered, or sensitive floral species.
	Fish and Wildlife
	IGIR (flmgtpnt)

	35
	Areas containing special plant species.
	Fish and Wildlife
	IGIR (flmgtspe)

	36
	The bed of a stream or deeper part of a watercourse.
	Fish and Wildlife
	IGIR (hysurchn)

	37
	Ditches
	Fish and Wildlife
	IGIR (hysurdit)

	38
	Inland waterway - Intracoastal waterway.
	Fish and Wildlife
	IGIR (hysurest)

	39
	Tidal flats.
	Fish and Wildlife
	IGIR (hysurflt)

	40
	Shorelines and single line streams 
	Fish and Wildlife
	IGIR (hysurshr)

	41
	Sand.
	Fish and Wildlife
	IGIR (hysursnd)

	42
	Spoil areas.
	Fish and Wildlife
	IGIR (hysurspl)

	43
	A standing body of water that can be natural or man-made including lakes, ponds, pools, etc.
	Fish and Wildlife
	IGIR (hysurwbd)

	44
	Center of a flowing course of water, normally measured at location equidistant from the banks.
	Fish and Wildlife
	IGIR (hysurwcc)

	45
	A flowing course of water including rivers, streams, canals, etc.
	Fish and Wildlife
	IGIR (hysurwcs)



	46
	Wetlands Mitigation Banks
	Fish and Wildlife
	IGIR (hywetmit)

	47
	National Wetlands Inventory (NWI) delineated wetlands.
	Fish and Wildlife
	IGIR (hywetnwi)

	48
	Loosestrife Site Buffers
	Fish and Wildlife
	IGIR (flhabllb)

	49
	Jurisdictional Wetlands
	Fish and Wildlife
	IGIR (hywetjdw)

	50
	Road Center line.  The center of the roadway 
	Public Works
	IGIR (trvehrcl)

	51
	Impact Areas:  Areas where live or inert ordnance impact the earth.
	Training 
	IGIR (mlsftsdz)

	52
	Gun Positions:  Maintained openings where Artillery is fired.  
	Training 
	IGIR (mltngagn)

	53
	Tactical Landing Zones:  Maintained openings used for military aircraft training operations.
	Training 
	IGIR 

mltngalz

	54
	Live Fire Range Fans.  An area used for live fire training. These areas can also be known as firing fans.
	Training and Operations
	IGIR 

mltnglvf

	55
	Mortar gun positions.
	Training 
	IGIR (mltngmgn)

	56
	Areas where military training is conducted.
	Training 
	IGIR (mltngtrg)

	57
	Tank Trails
	Training 
	IGIR (mltngttr)


9.0   Environmental Compliance

Unless otherwise noted, the following information comes from MCO P5090.2A Environmental Compliance (Chapters 1-4).

Marines train as intensely as they fight.  Therefore, they need a variety of landscapes on which to conduct training. Over time, however, training can degrade a landscape so that it no longer sustains necessary training levels. In addition, the American people have placed intrinsic value on certain resources; failure to protect those resources under the stewardship of the Marine Corps may lead to legislative, Executive, or judicial directives limiting Marine Corps access to lands necessary to maintain military readiness. Accordingly, all Marine Corps commands must work to guarantee continued access to land, air, and water resources for realistic military training and testing by ensuring that the natural and cultural resources entrusted to the Marine Corps remain healthy, intact, and available for future generations. 

Marine Corps environmental programs enhance military readiness, protect the health of military and civilian personnel living and working aboard Marine Corps installations, and protect the environmental quality of the installation and adjacent communities to support future activities.  Environmental programs strengthen Marine Corps relationships with regulatory agencies and the public and reduce the long-term costs of maintaining and operating installations by avoiding penalties, cleanup costs, and the risk of future liability.



9.1   History and Authority

Federal environmental legislation extends as far back as 1899 with the Rivers and Harbors Act. For many years, the DOD maintained that national security concerns and sovereign immunity exempted it from compliance with environmental legislative requirements.  However, recent legislative amendments and judicial decisions have made clear that the federal government must obey state and federal environmental laws where Congress has waived sovereign immunity. Further, Congress is continuing its trend of including broader waivers of sovereign immunity when reauthorizing or amending environmental statutes.
Most Federal environmental statutes contain waivers of sovereign immunity that require Marine Corps installations to comply not only with federal, but also state and local substantive and procedural requirements.  State and local regulatory programs may establish regulations that are more stringent than the federal requirements, provided federal agencies are subject to these regulations to the same extent as non-federal entities. MCB Camp Lejeune is required to obtain copies of North Carolina State and local regulations to determine if the installation is subject to requirements which go beyond the federal laws and regulations outlined therein. Commanders of deployed units must be aware of changing requirements as the units deploy to locations different from their home installation.

Table 9.1.  List of Selected Federal Statutes, Regulations, and Executive Orders that Apply to Natural Resources Management Aboard MCB Camp Lejeune, NC

	Federal Statutes

	American Indian Religious Freedom Act of 1978, as amended [42 USC 1996] [PL 95-341]

	Antiquities Act of 1906 [16 USC 431] [PL 59-209]

	Archaeological and Historic Data Preservation Act of 1974 [16 USC 469]

	Archaeological Resources Protection Act of 1979 [16 USC 470] [PL 96-095]

	Bald Eagle Protection Act of 1940 [16 USC 668]

	Base Closure and Realignment Act of 1988 [PL 100-526]

	Clean Air Act (CAA) (1955) [42 USC 7401]

	Clean Water Act (CWA) (1972) [33 USC 1251] [PL 92-500]

	Coastal Zone Management Act of 1972 [16 USC 1451] [PL 92-583]

	Endangered Species Act (ESA) [PL 93-205]

	Federal Insecticide, Fungicide and Rodenticide Act of 1947, as Amended [7 USC 136][PL 92-516]]

	Federal Noxious Weed Act of 1974, as amended [7 USC 2801 et seq.]

	FWPCA of 1972, as Amended [33 USC 1251 et seq.]

	Fish and Wildlife Conservation Act of 1980 [16 USC 2901] [PL 96-366]

	Fish and Wildlife Coordination Act of 1946, as Amended [16 USC 662]

	Freedom of Information Act of 1966 , as Amended [5 USC 552 et seq.]

	Historic Sites, Buildings, and Antiquities Act of 1935 [16 USC 461] [PL 74-292]

	Lacey Act of 1900, as Amended [16 USC 3371-3378 et seq.]

	Magnuson Fishery Conservation and Management Act of 1976 [16 USC 1801 et seq.]

	Marine Mammal Protection Act of 1972 [16 USC 1361] [PL 92-522]

	Marine Protection, Research, and Sanctuaries Act of 1972, as Amended [33 USC 1401 et seq.][16 USC 1431 et seq.]

	Migratory Bird Treaty Act (1918) [16 USC 703] [PL 65-186]

	Military Reservation and Facilities:  Hunting, Fishing, and Trapping Act of 1958 [10 USC 2671][PL 85-337]

	National Energy Conservation Policy Act of 1978 [PL 95-619]

	National Environmental Policy Act of 1969 (NEPA) [42 USC 4321] [PL 91-190]

	National Historic Preservation Act of 1966, as amended [16 USC 470] [PL 89-665]

	Native American Graves Protection and Repatriation Act of 1990 [25 USC 3001] [PL 101-601]

	Noise Control Act of 1972 [42 USC 4901 et seq.]

	Noxious Plant Control Act of 1968 [43 USC 1241 et seq.]

	Occupational Safety and Health Act of 1979 [29 USC 651 et seq.]

	Outdoor Recreation – Federal/State Program Act [16 USC 460(L) et seq.]

	Rivers and Harbors Act of 1899 [33 USC 401]

	Safe Drinking Water Act of 1974, as amended [42 USC 300] [PL 93-523]

	Sale of Certain Interest in Land; Logs [10 USC 2665]

	Soil Conservation Act of 1938 [16 USC 5901 et seq.]

	Sikes Act Improvement Act of 1997 (as amended) [16 U.S.C. 670a et seq.]

	Water Quality Act of 1965 [PL 89-234]

	Water Quality Improvement Act of 1970 [PL 91-224]

	

	Executive Orders

	Energy Efficiency and Water Conservation at Federal Facilities [EO 12902]

	Environmental Effects Abroad of Major Federal Actions [EO 12114]

	Exotic Organisms [EO 11987]

	Federal Actions to Address Environmental Justice in Minority Populations and Low-Income Populations [EO 12898]

	Federal Compliance with Right-To-Know Laws and Pollution Prevention Regulations [EO 12856]

	Floodplain Management [EO 11988]

	Indian Sacred Sites [EO 13007]

	Invasive Species [EO 13112]

	Procurement Requirements and Policies for Federal Agencies for Ozone-Depleting Substances [EO 12843]

	Protection and Enhancement of the Cultural Environment [EO 11593]

	Protection of Migratory Birds [

	Protection of Wetlands [EO 11990]

	Use of Off-Road Vehicles on Public Lands [EO 11644 and 11989]

	


9.2   Jurisdiction

The Marine Corps complies with environmental requirements in the following order of precedence:

1. Statutory requirements (environmental laws passed by Congress, and state and local statutes that apply to federal installations.  

2. Judicial requirements (federal and state courts of competent jurisdiction may enforce statutory and regulatory requirements.

3. Regulatory requirements (federal, state, and local regulations that expand upon statutes.  

4. Executive Order (EO) requirements (a direct order signed by the President under his constitutional authority as Chief Executive, specifying responsibilities and actions required by Executive Branch agencies.  EO 12088, Federal Compliance with Pollution Control Standards, October 13, 1978, requires executive agencies, including military departments, to comply with applicable requirements of Federal laws.  Other EO's (e.g., EO 12856, Federal Compliance with Right-to-Know Laws and Pollution Prevention Requirements) require Federal agencies to assume a leadership role in environmental compliance and protection.  

5. Department of Defense requirements, including DOD Instructions and Directives

6. Department of the Navy requirements

7. Marine Corps requirements

9.3   Federal Environmental Laws, Regulations, and Executive Orders

Federal laws and regulations governing resource conservation, protection, and management on federal lands are extensive.  Table 9.1 provides a sample of the applicable environmental statutes and EOs for MCB Camp Lejeune.  A full list is available in MCO P5090.2A Appendix A.  MCO P5090.2A Appendix A also provides a complete list of applicable federal regulations, including many from Title 33, Navigable Waters; Title 40, Protection of Environment; and Title 50, Wildlife and Fisheries.
9.3.1   Sikes Act Improvement Act of 1997.  

This INRMP is required by the Sikes Act Improvement Act of 1997 (Sikes Act, 16 U.S.C. § 670a et seq).  The Sikes Act, as amended, requires preparation and implementation of INRMPs for all military installations in the United States9, and shall reflect the mutual agreement of the parties involved, including the U.S. Fish and Wildlife Service and the heads of each appropriate state fish and wildlife agency, concerning conservation, protection, and management of fish and wildlife resources.  The INRMP does not replace or affect any federal laws, or state responsibility and authority for protecting fish and wildlife.  

The Sikes Act defines the purposes of natural resources management on military lands as “the conservation and rehabilitation of natural resources on military installations; the sustainable multipurpose use of the resources, which shall include hunting, fishing, trapping, and nonconsumptive uses; and, subject to safety requirements and military security, public access to military installations to facilitate the use [of these resources].”  Further, the Act states that, “consistent with the use of military installations to ensure the preparedness of the Armed Forces, each INRMP shall, to the extent appropriate and applicable, provide for:

· fish and wildlife management, land management, forest management, and fish- and wildlife-oriented recreation; 

· fish and wildlife habitat enhancement or modifications; 

· wetland protection, enhancement, and restoration, where necessary for support of fish, wildlife, or plants; 

· integration of, and consistency among, the various activities conducted under the plan; 

· establishment of specific natural resources management goals and objectives and time frames for proposed action; 

· sustainable use by the public of natural resources to the extent that the use is not inconsistent with the needs of fish and wildlife resources; 

· public access to the military installation that is necessary or appropriate subject to requirements necessary to ensure safety and military security; 

· enforcement of applicable natural resource laws (including regulations); 

· no net loss in the capability of military installation lands to support the military mission of the installation; and such other activities as the Secretary of the military department determines appropriate.”

From this list it is clear that Congress intended that natural resources management on military installations support the installation mission, provide an opportunity to the public to have access to installation natural resources, and participate, as appropriate, in regional ecosystem initiatives.  In particular, Congress intended each INRMP to support and be consistent with the mission of the installation.

9.4   State Laws and Regulations

Although federal installations are not always required to comply with state and local regulations, Camp Lejeune must comply with state and local environmental regulations where Congress has directed such compliance.  A sample of enforceable state environmental laws and regulations are listed in Table 9.2.  

9.5   Department of Defense, Navy, and Marine Corps Directives, Instructions, and Orders

The Department of Defense is committed to taking the lead in Federal agency environmental compliance and protection.  DOD Instructions and Directives that pertain to natural resources management include:

· DODI 4001.  Installation Management

· DODI 4150.7.  Pest Management 

· DODI 4715.3.  Environmental Conservation Program

· DODD 7310.5.  Accounting for Production and Sale of Forest Products

MCO P5090.2A establishes Marine Corps policy for “funding, evaluating, and continually improving environmental compliance and protection programs.”  Areas of emphasis include that apply specifically to natural resources management include:

· Chapter 5, Environmental training and education;

· Chapter 8, Historic and archaeological resources protection;

· Chapter 11, Natural resources management; and 

· Chapter 12, NEPA.

A comprehensive list of applicable DOD, Navy, and Marine Directives, Instructions, and Orders is available in Appendix A of MCO P5090.2A.  

Table 9.2.  Selected North Carolina Statutes and Regulations that May Affect Natural Resource Management Aboard MCB Camp Lejeune, NC

	401 Certification [NCGS 143, Article 21, Part 1] for NPOES and 404 permits

	NC Clean Air Act

	NC Clean Water Act

	NC Coastal Area Management Act [NCGS 113A, Article 7, Subsection 118 and NCGS 113-229]] and implementing regulations

	NC Game and Fish Statutes

	NC Plant Preservation Act

	NC Sedimentation Pollution Control Act of 1973

	NC Wildlife Resources Commission Fishing Rules

	NC Wildlife Resources Commission Hunting and Trapping Regulations

	Sedimentation Control [NCAC Title 15A, Chapter 4]


9.6   Compliance Activities

9.6.1   Marine Corps Compliance Tracking System (CompTRAK)

Congress and the Secretary of Defense require that all environmental requirements and costs be tracked. Currently, the Marine Corps uses CompTRAK to meet this requirement. All Marine Corps environmental requirements must be entered into CompTRAK and maintained with the most current information available. A standard and uniform DOD tracking system designed to replace DOD Component systems, such as CompTRAK, is under development by Defense Environmental Security Corporate Information Management (DESCIM). The final schedule for implementation of this replacement system is yet to be determined. The Marine Corps will migrate to the DESCIM system once it is available and tested to ensure it is compatible with Marine Corps business practices.

9.6.2   Reporting

Installations submit the following reports through CompTRAK: 

Program Objective Memorandum (POM) and POM Preparation Instruction. These reports will contain the installation's environmental program objective and program costs for the 6 years following the submission of these reports. 

Department of the Navy Environmental Quality Report (NAVCOMPT-EQR).  This report is compiled from CompTRAK data and is categorized by environmental pillar (e.g., compliance, pollution prevention, conservation) and appropriation (e.g., NWCF, MILCON, O&MMC, O&MMCR). The CMC (LF) submits the contents of the report as the Marine Corps environmental budget to the Office of the Secretary of the Navy, to the Office of the Secretary of Defense, and to the President's budget.

DOD Environmental Quality Report to Congress (RCS DD-5090-07). Title 10 U.S.C. 2706(b) requires the Secretary of Defense to submit this four-part report (listed below) on the environmental program to Congress annually.  A separate EQR must be submitted for each appropriation as follows:

· EQR-1 must identify total environmental costs for each installation by appropriation (e.g., NWCF, MILCON, O&MMC, O&MMCR, etc.);
· EQR-2 must identify total manpower for each installation;
· EQR-3 must show manpower at the CMC (LF) and command roll-up levels by funding category, appropriated versus nonappropriated; and
· EQR-4 must show projects for each installation, categorized by environmental pillar, project classification, project ID number, and title.
Operational Plan Submission Data.  The CMC (LF) extracts data annually from CompTRAK in response to Centrally-Managed Environmental Program (CMEP) funding requests.  CMEP funds environmental management and environmental projects at the installation level.  CMEP also supports Marine Corps-wide environmental programs such as the ECE Program, and Comprehensive Environmental Training and Education Program.

9.6.3   Environmental Compliance Evaluations

Federal regulations and Environmental Protection Agency (EPA) policy on Federal facility compliance recommend environmental "auditing" or evaluations as a tool to ensure compliance and to reduce exposure to possible adverse actions such as Notices of Violation (NOV) and risks to human health and the environment.
The Marine Corps has established the Environmental Compliance Evaluation (ECE) Program to evaluate environmental compliance at Marine Corps installations and within Marine Corps commands. The ECE Program assesses the command's level of compliance, identifies actions necessary to correct compliance deficiencies, provides follow up on the implementation of those proposed actions, and facilitates continuous improvement in compliance efforts through the Self-Audit Program.

All Marine Corps installations are required to participate in the ECE Program.  Benchmark ECE's are conducted every 3 years in order to periodically assess Marine Corps-wide compliance efforts.  (The next ECE aboard Camp Lejeune is scheduled for January 2002.)  Installations are required to provide an Annual Validation of the Plan of Action and Milestones (POA&M) of the most recent ECE.  Installations are also required to draft and implement an annual Self-Audit Program.  All installations submit a POA&M based on the draft ECE report that responds to findings and issues identified during Benchmark ECEs.  All Marine Corps installations maintain and use Automated Compliance Evaluation (ACE) software to track both Headquarters Marine Corps-sponsored ECEs and the installation self-audit program.

9.6.4   Environmental Compliance Responsibilities

All Marine and civilian personnel aboard MCB Camp Lejeune have responsibilities to ensure environmental compliance in support of the military mission.  Table 9.3 lists some of the responsibilities for environmental compliance by department or individual.

Table 9.3.  Environmental Compliance Responsibilities 
	Commanding General, MCB Camp Lejeune
	Publishes a single environmental compliance and protection standard operating procedures document

	Installation Security and Safety
	AC/S ISS ensures compliance with and adequate use of all legal means available to reduce violations of fishing, hunting, and trapping regulations

Base Game Warden enforces hunting, fishing, and trapping regulations, and Off Road Recreational Vehicle regulations aboard MCB Camp Lejeune.

	Installation and Environment
	AC/S I&E coordinates with agency heads to ensure compliance with federal and state laws and regulations.  Agencies include US Army Corps of Engineers, NC Division of Water Quality, US Fish and Wildlife Service, Natural Resources Conservation Service, NC Wildlife Resources Commission, NC Parks and Recreation Department, and Coastal Zone Management Commission

All Forestry and Fish and Wildlife Branch staff have responsibilities to ensure compliance with their individual programs as outlined in Chapters 7 and 8 of this INRMP.  

Facilities assists compliance with erosion and sedimentation control, wetland, and pollution control laws and regulations

The Environmental Compliance Branch ensures compliance with hazardous waste and underground storage laws and regulations.

Environmental Quality and Assessment Branch enforces NEPA

	Training and Operations
	AC/S T&O assists compliance with NEPA and other environmental laws and regulations by coordinating actions with I&E

Base Range Control Officer is responsible for enforcing land use regulations and reporting violations to AC/S T&O

	All Marine Corps Personnel
	Know and comply with the environmental rules and regulations that apply to their duties. 

Maintain a general awareness of all applicable Marine Corps environmental policies and goals. 

Apply the principles of Total Quality Leadership to incorporate environmentally safe practices and procedures into daily operations. 

Take advantage of pollution prevention opportunities in everything we do. 

Emphasize environmental awareness and incorporate environmental compliance into every aspect of operational practices. 

Promote pollution prevention as the primary means of achieving and maintaining compliance with environmental requirements. 

Address environmental problems, rather than ignore them. 


SECTION III   Changes to Current Management
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10.0   Identifying the Need For Change:  Issue Statements

An issue can be defined as a point of debate, discussion, or dispute.  From a natural resources management perspective, an important step in the management planning process is the identification of issues.  Identified issues can serve as the basis for the development of focused management goals and objectives.  As a result, a comprehensive and relevant set of issues helps to ensure sound management direction.

10.1   Development and Identification of Issue Statements

Numerous factors precipitated the need to modify natural resources management aboard Camp Lejeune.  A dynamic military mission, acquisition of GSRA, new weapons systems, and increased training demand, influenced the need to ensure that the natural resources are being managed in a manner that directly supports the changing military mission.  New legal drivers and changes in DOD policies instigated examination of current natural resources management techniques.  Natural processes and events such as hurricanes and island and shoreline erosion prompted the use of different natural resources management techniques to respond to these impacts.  Approval in 1999 of the RCW Management Plan dictated that new approaches to natural resources management would be implemented.  Specific, clear implementation of these new approaches needed to be developed.

The Sikes Act as Amended mandates the development of this INRMP, and is the stimulus to identify what modifications are needed in natural resources management.  The INRMP provides the framework to address what changes could be made and how to implement those changes.

An Interdisciplinary Team (ID team) comprised of natural resource program managers and installation technical experts was formed to collectively begin discussing what revisions needed to occur.  The ID team members were:

· Larry Hayden, National Forests in North Carolina,

· Kim Kennedy, Army Environmental Center

· Karen Ogden, Threatened and Endangered species biologist,

· Danny Marshburn, Forester,

· Carmen Lombardo, Game biologist,

· Danny Becker, Fire Management Officer,

· Marty Korenek, Soils and Wetlands specialist,

· Danny Sharpe, Geographic Information System,

· Barbara Howe, Integrated Resource Manager,

· Peggy Briley, Training and Operations division,

· Steve Simon, National Forests in North Carolina,

· Rachel De Motts, Student Conservation Association intern, and

· Barbara McGuinness, writer/editor.

Previous members were:

· Eric Davis, Soils and Wetlands specialist, and

· John Hammond, Threatened and Endangered species biologist

The team also analyzed data, synthesized current scientific research, and developed various natural resources management scenarios to address the changes identified.  Several broad categories of current management were identified as potentially needing to be altered.  These were:  fire; silviculture, forest products, and forest health; Onslow Beach and New River; regional ecosystem initiatives; native biodiversity and natural communities; threatened and endangered species; and wildlife and fish habitats.  

To refine these broad categories, Camp Lejeune hosted a meeting for numerous representatives from external stakeholder groups.  The following groups were represented: 

· U.S. Fish and Wildlife Service,

· National Marine Fisheries Service,

· National Forests in North Carolina,

· Croatan National Forest,

· U.S. Army Corps of Engineers,

· Natural Resource Conservation Service,

· North Carolina State University Cooperative Extension Service,

· North Carolina Wildlife Resources Commission,

· North Carolina Division of Coastal Management,

· North Carolina Division of Land Resources/Land Quality Section,

· North Carolina Division of Water Quality,

· North Carolina Division of Forest Resources,

· North Carolina Division of Parks & Recreation, Natural Heritage Program,

· The Nature Conservancy, and

· John Hancock Insurance, Resource Management Service. 

During facilitated discussion, input was received from these groups based on the broad categories listed above.  This input was reviewed and used to better refine the issue statements.

Discussions with internal stakeholders were also conducted.  A Base INRMP Working Group was formed with representatives from the following base divisions/departments:

· Environmental Management Division,

· Training and Operations,

· Facilities,

· Public Works,

· Marine Corps Community Services,

· Installation Security and Safety,

· Comptroller,

· Eastern Area Counsel Office,

· Staff Judge Advocate,

· Consolidated Public Affairs Office, and

· New River Air Station.   

The Base INRMP Working Group’s purpose was to oversee the development of the INRMP and provide direction and resolution on issues.  The ID team and Base INRMP Working Group would exchange information and ideas on the optimal way to resolve the issues and methods of implementation.  The refined issue statements were presented to this group and input was received.  Presentations were also given to solicit input from the Base Training Working Group on what features were provided by the natural resources in an optimal training environment.  

As the process of refining the issues continued, the ID team realized that there were two facets of integration most important during this planning process.   The first dealt with integrating forestry and fire management with threatened and endangered species, soils and wetlands, and wildlife management.  This basically involved the Forestry Branch and the Fish/Wildlife Branch both of which are within the Environmental Management Division.  

The second facet of integration focused on how collectively the Forestry Branch and the Fish and Wildlife Branch meshed within the larger Camp Lejeune operational departments, such as Training and Education Operations, Facilities, Department of Public Works, Marine Corps Community Services, Installation Security and Safety, Comptroller, Eastern Area Counsel Office, Staff Judge Advocate and the New River Air Station. 

The decision was made to develop two separate sets of issue statements.  One set would focus on natural resources management changes within the Forestry Branch and Fish/Wildlife Branch.  The other set would focus on integration between these two divisions and the remaining installation.   Several of the issues from each set compliment each other, such as the Regional Initiatives and Encroachment, or New River and Unimproved trails and Access roads.

The format for each issue is a brief statement describing the point of conflict, background information explaining why a modification was needed, resolution of the conflict, and associated goals and objectives to implement the modification.  

The natural resource issues fall into the broad headings of:

· Forest Management,

· New River Watershed,

· Fire Management,

· Threatened and Endangered Species,

· Natural Communities and Biological Diversity,

· Game Management and Forest Openings, and 

· Regional Initiatives.


The integration issues fall into the broad headings of:

· Land-Use Planning,

· Encroachment – Adjacent Land Use,

· Wildland Fire Management,

· Training Area Sustainability,

· Natural resources management in Major Developed Areas,

· Landscaping/Grounds Maintenance,

· Unimproved Trails and Access Roads,

· Onslow Beach, and

· Conservation Education/Environmental Awareness.

10.2   Use of issue statements

10.2.1   Natural Resource Issues

The Interdisciplinary team used the issue statements to focus modification to management that would be specified in the INRMP.  The extent of revision and how the revision would be implemented was the work of the ID team.  Each team member adopted an issue statement and researched the background of the issue, the potential resolutions of the issue and the possible implementation of the revisions the issue prompted.  This research was presented to the entire ID team for discussion and agreement.  For some of the issues, research was not readily available or the focus of the issue as it was written was out of the scope of the INRMP.  The team would modify the issue statement as needed, and identify as an objective any additional information that was needed before full implementation could occur.  The issue statements and proposed goals and objectives were presented to the Base INRMP Working Group to solicit specific comments and concurrence.

The natural resources management issue statements and proposed goals and objectives will be used to modify specific aspects of current natural resources management as described in Section II (Current Natural resources management).  If the goals and objectives of an issue statement do not propose changes to current natural resources management, that which is specified in Section II will continue to be implemented.   


10.2.2   Integration Issues

The integration issue statements were handled differently than the natural resources management issue statements.  The ID team developed preliminary ideas for the integration issues, and received input from the Base INRMP Working Group on those preliminary ideas.  Detailed issue statements were written to capture the conflict, background and potential resolutions.  Numerous possible goals and objectives were identified after interviews with several of the members of the Base INRMP Working Group.   These detailed statements, potential resolutions, and possible goals and objectives were then routed to the entire Base INRMP Working Group for their comment, concurrence and additional input.  

The integration issue statements and proposed goals and objectives provide vital information for the decision-makers at Camp Lejeune.  Since fewer resources are usually available than actions to be accomplished, priorities must be established.  With information provided as to what natural resources management must occur to support the military mission, informed decisions may be made to allocate resources.

10.3   Descriptions of Issue statements 

10.3.1   Natural Resource Issue Statements

Forest Management - Camp Lejeune’s forests are managed to provide a safe and sustainable training environment for Marines.  To support mission requirements while contributing to the recovery of RCW, Camp Lejeune has begun implementation of a management plan that includes changes to forest management that have been ongoing since 1979 in support of RCW.  A continual update to the long range management strategy is needed to accommodate both protected species and the mission, and to ensure that Camp Lejeune is able to train Marines far into the future.  

New River Watershed – The New River bisects Marine Corps Base Camp Lejeune and is important to the Base for training and to the community for commercial fishing and recreation.  Increasing demands from the U.S. Marine Corps as they adapt new training techniques to meet changing mission requirements as well as demands from the fast-growing, outlying urban community make the New River more susceptible than ever to degradation that could result in permanent habitat loss and encroachment on training.

Fire Management - Increasing levels of prescribed burning on Camp Lejeune will continue to support the military training mission by maintaining and improving open understories, supporting RCW recovery, managing fuel load, improving game and non-game wildlife habitat, and restoring natural communities.

Threatened and Endangered Species – Continued proactive management of protected species is key to the sustainability of the military training mission at Camp Lejeune.  Single species management may not provide the necessary protection from regulatory restriction if management does not consider the ecology of associated species.  Community level management can maintain or enhance population levels of a broad range of native species while contributing to the recovery of currently listed species.

Natural Communities and Biological Diversity - Federal listing of plant and animal species can significantly affect the training mission at Camp Lejeune.  Areas identified as natural communities that are of high priority for protection need to be considered in long term natural resource planning and management.  

Game Management and Forest Openings – This issue has two components:

Game Management and Forest Openings.  The most visible aspect of Game Management aboard Camp Lejeune is the annual maintenance of wildlife clearings.  Although wildlife clearings comprise less than a half of a percent of the cumulative landscape, these managed forest openings attract a lot of attention and interest within the recreational hunting community aboard Camp Lejeune.  Current game/non-game management practices need to incorporate in a more efficient manner those clearings that are not normally considered primarily for the benefit of wildlife.  Examples include power line and steam rights-of-way, gun positions, tactical and administrative landing zones, forest access roads, logging decks, and other non-forested areas which provide breaks in continuous woodland.     

Hardwood Management and Mast Availability. Current silvicultural practices consider to the extent practical desirable hardwood species such as oaks, hickory, and beech.  Recent changes in silviculture to support RCW recovery are creating the perception that desirable hardwoods are needlessly being removed and that little consideration is being given to mast dependent game species.

Regional Initiatives – Rapid commercial and residential development is depleting valuable plant and animal habitat in eastern North Carolina.  Through careful planning, development and economic growth can continue while conserving ecologically valuable, undeveloped habitats.  Regional development has implications for natural resources management as well as military training on Camp Lejeune as discussed in the Encroachment integration issue in Chapter 14.

10.3.2   Integration Issue Statements

Land-Use Planning – This issue has two components.  

Real Property Master Plan.  Camp Lejeune’s Real Property Master Plan (mainside) has not been updated since 1987.  As a result base departments are planning projects that may either conflict with an already existing use, or another planned use.  Subsequent plans such as the RCW Management Plan and others have been approved without a Real Property Master Plan framework.

Integrated Project Planning. The development and execution of projects are sometimes delayed because the appropriate level of interpretation regarding natural resources is not always provided to project planners.

Encroachment – Adjacent Land Use - Development adjacent to the boundary of Camp Lejeune is rapidly increasing.  The areas of predominant growth are High Hill Road (north of GSRA), Dixon/Sneads Ferry vicinity, Piney Green, Bear Creek, and Hubert.  This increasing development has the potential to constrain military training while confining protected species, including RCW, to within installation boundaries.  Where endangered species are confined to military installations due to habitat loss in surrounding non-federal lands, significant restrictions on future military training flexibility may result from critical habitat designations and increased interest group advocacy.

Wildland Fire Management - The amount of annual prescribed burning is limited by restricted access to training areas due to an intense operational tempo, weather conditions, and smoke management requirements.  As a result, insufficient fuel load control on Camp Lejeune can contribute to uncontrolled wild fires that could affect people and resources both on and off the installation.

Training Area Sustainability - Camp Lejeune training areas have deteriorated due to a lack of attention, education, rehabilitation, and accountability.   Evidence of intensive training use is easily found in the field.  Remnant foxholes and fighting positions, field waste, and abandoned concertina and communications wire litter the landscape.   Field conditions are unsightly and interfere with training as well as land management activities.  

Natural Resources Management in Major Developed Areas - The pockets of woodlands interspersed within the urban landscape present a unique natural resources management issue that involves human health and safety, unrealized recreational opportunities, and facilities maintenance and protection.  Base Forestry manages urban forests, but the small size, proximity to facilities and infrastructure, and limited access of these woodlots affects management decisions.


Landscaping/Grounds Maintenance - Energy conservation and the use of native species are not emphasized in current landscaping programs.  Additionally, maintenance of existing manicured grounds involves extensive and frequent mowing.  This expensive practice may actually negatively affect natural resources by altering stormwater drainage and providing little value to native wildlife.

Unimproved Trails and Access Roads - The degradation of unimproved trails and access roads cause sedimentation which impacts water quality and wetland function.  The diversion of traffic around impassable portions of roads degrades adjacent forests.  If not addressed, this degradation may threaten endangered species habitat.  In addition, when roads and trails become inaccessible to authorized users of training areas, the ability of the base to facilitate mission related activities is compromised.

Onslow Beach - Onslow Beach provides the Marine Corps with one of only two major sites in the country for amphibious military training.  The beach also provides high quality recreation and important habitat for nesting sea turtles, colonial nesting shorebirds, and the federally threatened seabeach amaranth.  Atlantic coastal barriers are inherently dynamic, undergoing constant, small-scale changes.  However, impacts from recent storms in combination with inlet and intracoastal dredging and modifications have resulted in dramatic changes in the beach and dune system. 

Conservation Education/Environmental Awareness – Camp Lejeune does not have an integrated, comprehensive environmental awareness program that targets not only active-duty Marines, but also civilian employees, base school systems, and Marine families.  

When appropriate, land management plans will address ecosystems, soils, water resources, wetlands and watersheds, estuaries, soil and water conservation, biodiversity, grounds maintenance, nonpoint source pollution control, landscaping, fire management, insect and disease management, crucial or unique coastal barrier systems, critical habitats, other areas of species interest, and impact of readiness requirements on natural resources.( MCO P5090.2A 11201
11.0
Natural Resource Issues

11.1   Forest Management

11.1.1   Issue

Camp Lejeune’s forests are managed to provide a safe and sustainable training environment for Marines.  To support mission requirements while contributing to the recovery of RCW, Camp Lejeune has begun implementation of a management plan that includes changes to forest management that have been ongoing since 1979 in support of RCW.  A continual update to the long range management strategy is needed to accommodate both protected species and the mission, and to ensure that Camp Lejeune is able to train Marines far into the future.  

11.1.2   Background

Historically, longleaf pine dominated the forests of the Mid-Atlantic Coastal Plain on 




which Camp Lejeune is located.  Based on an estimation of potential natural vegetation on Camp Lejeune (Frost 2001), nearly 40,000 acres of the installation were longleaf pine stands.  An additional 41,000 acres were mixed stands with a major longleaf component.  Today, only 10-12,000 acres of longleaf pine remain aboard Camp Lejeune.

Longleaf pine has advantages over other southern yellow pine species in terms of its potential for forest products, and its resilience to wildland fires, hurricane damage, and forest pests and disease.  These characteristics and longleaf pine's much longer biological life span make longleaf pine preferable to loblolly pine for RCW nesting habitat.  Both loblolly pine and longleaf pine provide suitable RCW foraging habitat.  However, longleaf pine's resistance to fire damage allows aggressive use of prescribed fire in conjunction with other forest management practices to produce the moderate over-story density, open mid-story, and diverse herbaceous ground cover associated with high quality RCW foraging habitat.    

Drivers:

§7a(1) and §7a(2) ESA [16 USC §1536] require federal agencies to prevent the jeopardy of endangered species and carry out programs for the conservation of endangered species and threatened species.

DODI 4715.3  Enclosure 6 B.4:  All interested parties should collaborate in developing a shared vision of what constitutes desirable future ecosystem conditions for the region of concern.  Existing social and economic conditions should be factored into the vision, as well as methods be which all parties may contribute to the achievement of desirable ecosystem goals.

MCO P5090.2A 11203.  It is Marine Corps policy that forest lands will be intensively managed to provide a variety of landscapes for military purposes.  Forest management that accommodates and improves the economic and ecological value, wealth, and diversity of the forest also conserves natural resources through wise use, provides financial returns to the Government, and contributes forest products to the economy.  Forest management will be accomplished through the use of best management practices; and active, professional programs based on soil-site capabilities, in a multidisciplinary, ecologically sound manner commensurate with the forest resources and species to be managed.  Marine Corps forest management will include harvest, reforestation, afforestation, and silvicultural treatments that foster forest health and vigor, structural and biological diversity, and regeneration and plant community succession.

MCB, Camp Lejeune’s Mission Compatible Plan for the Comprehensive Long Range Management of the Red-cockaded Woodpecker and Biological Assessment on Operations at MCB Camp Lejeune, NC.  

Since the late 1980s, the Forest Management Program (FMP) has been working to restore longleaf communities to the landscape.  The 1999 RCW Management Plan reinforces this approach, while emphasizing the restoration of native communities that support RCW populations.  

Current practices involve the development of an annual forest prescription plan by FMP for stands within the 9-10 forest compartments scheduled for entry.  Non-forestry Environmental Conservation Branch management specialists have an opportunity to provide input before and during the process.  The prescription specifies desired silvicultural activities for stands needing specific treatments.  The FMP chooses sites to convert to longleaf pine by considering the site indices for the soil series represented on the installation and the requirements of the RCW Management Plan.  Before 1997, nearly all pine regeneration on Camp Lejeune was natural.  Extensive hurricane damage in 1996 created a need for widespread salvaging efforts and dramatically increased the need to artificially regenerate stands.  Today, loblolly and slash pine stands selected for conversion to longleaf are clearcut and prepared for planting through one or a combination of site preparation techniques.  Figure 11.1 shows the variety of site preparation techniques used aboard Camp Lejeune. 


Most sites selected for conversion to longleaf require bedding to adequately eliminate brush competition to ensure adequate survival of longleaf pine seedlings.  The beds are 7 feet wide separated by a 7-foot strip of undisturbed soil.  Beginning in 2001, the bedded strip has been reduced to five feet wide and the undisturbed strip will be increased to nine feet wide.  When bedding is required, this protocol will become the standard operating procedure to be utilized if survival of longleaf seedlings remains acceptable.  

Under the new RCW Plan requirements, forest management practices must favor longleaf pine, produce and preserve old growth trees, and produce a forest structure typical of a fire maintained system.  In addition, the Plan requires leaving residual trees on all regeneration harvests (except conversions of off-site slash pine) in stands greater than 30 years of age.  However, longleaf pine is particularly intolerant of overstory shading and competition.  

Future forest management on Camp Lejeune must balance the need to provide future nesting sites to accommodate RCW growth, while enhancing or restoring degraded overstory and understory components of natural systems, with the need to provide varied, safe, and sustainable forest ecosystems to support the training mission.
Figure 11.1.  Site Preparation Techniques by Level of Intensity

	No Site Prep.
	Site Prep Burn
	Drum Chop, Burn, 
	KG Blade Drum Chop, Burn, 
	KG Blade, Root Rake, Burn
	KG Blade, Burn, Bed
	KG Blade, Root Rake, Bed
	KG, Drum Chop, Root Rake, Bed

	Lowest Intensity
	Moderate Intensity
	Highest Intensity


Figure 11.2.  Red Cockaded Woodpecker Recruitment Sites and Partitions
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Figure 11.3.  Current and Potential Longleaf Pine
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11.1.3   Resolution

The resolution to this issue proposes a multifaceted strategy for managing forests and recovering RCW.  Efforts will be focused around three approaches.  These are:

1. Prioritize partitions designated for RCW clusters as either dominated by longleaf pine or dominated by loblolly pine based on the percent cover of pine species.  Silvicultural treatments will be prescribed based on the partition’s condition.

2. Considering forest structure as a vital component to RCW and forest management and prescribing specific burning regimes and fuel treatments accordingly.

3. Restoring longleaf pine where it is off-site to its historic range, based on the definition developed by the ID Team and described below. 

Categorizing partitions. Potential RCW recruitment sites and associated foraging habitat (average 200 acres) have been identified for each potential RCW recruitment cluster (Figure 11.2).  The partitioning process is consistent with the population goals and habitat guidelines in the Camp Lejeune Mission Compatible RCW Management Plan (USMC, 1999).  In partitions dominated by loblolly pine (at least 60% of the pine classified as forest type loblolly pine), the priority will be to establish a stand (10-40 acres in size) of longleaf pine to serve as a nesting site once the longleaf matures.  In partitions dominated by longleaf pine (at least 60% of the pine classified as forest type longleaf pine), where RCW are already present, the priority will be to carefully create a pure longleaf landscape.  Figure 11.3 shows current and potential longleaf pine aboard Camp Lejeune, based on the ecological classification system.  (Note:  Not all of the areas shown as potential longleaf pine are actually suitable for conversion ( these areas may already be developed, or in hardwood for example.)

Currently converting a stand to longleaf pine requires 6-10 pine residual trees/acre to be retained on site in either an evenly distributed or clumped (1 clump/5 acres) pattern (USMC 1999).  Artificial regeneration occurs only when converting pure stands of an off-site species to longleaf.  If any longleaf occurs in the stand, it is retained.  Leaving pine trees in the overstory causes problems for establishing longleaf pine for several reasons.  The first reason is that longleaf pine is particularly intolerant to overstory shading and competition.  Secondly, the burning cycle required to reduce competition cannot be guaranteed due to restricted access, weather conditions, and smoke management concerns.  Access to areas needing burning often conflicts with training that is already scheduled for that area (see Integration Issue 11.3 for a strategy that is being proposed to alleviate some of the access problems).  Third, loblolly grows taller faster than longleaf, out-competing longleaf for resources.  Lastly, the optional clumping pattern for residuals is not always feasible because there are not enough large trees to clump within a five-acre block.  This results in a large portion of the five acre block being taken up to meet the 6-10 trees/acre requirement, which negates the advantages of clumping residuals to lessen interference with the longleaf seedlings.  This problem is especially prevalent along the coastal fringe area where widespread tree damage from hurricanes and salt spray has reduced residual basal areas dramatically.  

To better facilitate establishment of longleaf pine, and subsequent future RCW nesting sites, a determination will be made as to whether residual pine trees will be necessary in the stand proposed for conversion.  This determination will be based on analysis of the following variables:

· Projected time of occupation,

· Foraging habitat availability,

· Availability of potential cavity trees, and

· The effect of a clearcut on the continuity of the foraging habitat

A flow chart for residual need analysis is provided in Figure 11.4.  Appendix E provides a discussion of the process used to develop this chart.  If residuals are retained, they will be retained in either an evenly distributed or clumped pattern, and the stand will be planted to longleaf pine seedlings.

Considering forest structure. Since loblolly will be maintained as the dominant species in some partitions, and will, in the future, serve as foraging and nesting habitat, a second emphasis in these areas will be to restore the forest structure of these partitions to that of a more open longleaf stand with a moderate pine overstory, open midstory, and diverse shrub or herbaceous ground layer.  

Restoring longleaf pine to its historic range.  A third emphasis of forest management on Camp Lejeune will be the restoration and enhancement of longleaf pine dominated natural communities on those LTPs where they historically occurred.  This involves reintroducing longleaf pine to sites where the current species is truly off-site.  Camp Lejeune has defined offsite to describe those sites where a species other than longleaf occupies Landtype Phase (LTP) 902 (Poorly drained, sandy, longleaf pine savanna), 1101 (excessively drained, sandy, longleaf pine savanna), 1102 (excessively drained, sandy, dry-mesic longleaf pine savanna), 1103 (well-drained, sandy longleaf pine savanna), or 1302 (well drained, sandy, maritime-influenced longleaf pine savanna).  These LTPs are fully described in Appendix B.  When a species conversion is prescribed for a stand, existing groundcover condition will be considered when determining the appropriate intensity of site preparation.  

Goal 1.  Improve information exchange between all program managers within the Environmental Conservation Branch, and Training and Operations before prescription development.

Objective: Convene quarterly ID Team meetings to discuss priorities and concerns regarding the upcoming prescription.

Objective: Solicit input from trainers at the quarterly Training Working Group meetings to identify areas in which silvicultural treatment would enhance training conditions.

Goal 2.  Within five years, create 950 acres of potential longleaf RCW nesting sites in loblolly-dominated partitions

Objective: Prioritize partitions based on the expected rate or time of occupation.


Objective: Identify stands centrally located within the partitions to be converted during the earliest possible prescription cycle, to facilitate appropriate spacing between recruitment sites.

Objective: Convert 190 acres/year to longleaf pine to serve as future nesting sites.  Determine the use of pine residuals in these stands based on the criteria described in resolution statement above.

Coordination requirements:  Forest Management and T&E Species Programs, Training and Operations

Goal 3.  Where loblolly is being retained in loblolly-dominated partitions, restore forest structure to a condition more typical of an open longleaf pine system (characterized by moderate basal area of overstory pines, open midstory, and diverse shrub and herbaceous layer).

Objective: Identify stands surrounding established recruitment sites to be targeted for thinning and burning operations.

Objective: Include stands to be thinned in earliest possible prescription period. 

Coordination requirements:  Forest Management and T&E Species Programs, Training, Education, & Operations

Guidelines:  

1. Post-thinning basal areas should be less than 80 ft2 in RCW partitions.  

2. Large diameter trees will be retained during marking operations.

3. Treated areas will be scheduled for prescribed fire within 2 years of thinning.

4. Retain existing longleaf pine.

Figure 11.4.  Proposed Residuals Analysis Decision Making Flow Chart
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Goal 4.  Convert an average of 200 acres per year to longleaf pine to work towards a pure longleaf landscape.

Objective: Identify potential offsite conversion sites with consideration of established RCW clusters.  Determine the use of pine residuals in these stands based on the criteria described in resolution statement.

Objective: Assess the condition of the groundcover concurrent with prescription process.

Coordination requirements:  Forest Management and T&E Species Programs, Training and Operations

Goal 5.  Conserve intact herbaceous communities when converting to longleaf pine.

Objective:  Determine appropriate intensity of site preparation for conversions to longleaf pine based on soil type, amount of woody competition, stocking density required to provide adequate number of trees, and existing herbaceous ground cover before harvest.

Objective:  Use low intensity site preparation on Land Type Phase 1101, and on xeric soils associated with Land Type Phases 1102 and 1103.  Refer to Table 11.1 for a continuum of site preparation intensities.

Objective:  Apply low intensity site preparation where intact herbaceous communities have been identified and marked by the threatened and endangered species program manager. 

Objective:  Establish a research project to evaluate the impacts of site preparation techniques on herbaceous communities.  Incorporate research results into management actions.  

Coordination requirements:  Forest Management, T&E Species , Game and Non-Game, Soils and Wetlands Programs


Guidelines: 

1. Bedding will be restricted to the GSRA, former agricultural fields, sample stands for the groundcover disturbance study, and where necessary to meet objectives in 

Goal 2.  If bedding is necessary to achieve goal 2 in RCW recruitment partitions to provide a long term nesting site, obligations under section 7(a)(2) of the ESA will be considered.

2. When utilized, the bedded strip will be five feet wide and undisturbed strip will be nine feet wide.  
3. Intact herbaceous communities are:

a) greater than ½ acre in size with greater than 40% cover of bunchgrasses (primarily Aristida spp.), or

b) indicated by a concentration of carnivorous plants.  

11.1.4   Monitoring

· Utilize quarterly ID Team meetings to discuss progress of plan implementation.  Maintain records of:

· # requests from Training and Operations for ID Team consideration

· # acres treated solely at request of T&O

· # projects that require FWS consultation

· #projects delayed due to T&E, game, wetland issue

· Create and maintain a GIS layer depicting the silvicultural history of managed stands across the base.  Refer to Project FM08.

· Modify and update the RCW Foraging Habitat Inventory to evaluate changes in forest structure and groundcover conditions.  Maintain records of:
· # acres/year converted to longleaf pine by compartment and landtype

· # new nesting sites created in loblolly-dominated partitions.

· # acres burned/thinned in and around recruitment stands

· % cover native bunchgrasses pre- and post-treatment

· Collect ground cover condition data to support prescription development.
11.2   New River

Drivers:

Clean Water Act

Soil Conservation Act [16 U.S.C. 5901 et seq.]

Unified Federal Policy for Ensuring a Watershed Approach to Federal Land and Resource Management (65 FR 62,565).  Federal agencies are required within existing authorities, to undertake many of the actions within this section for the protection of wetlands.

DODI 4715.3 D.2.c:  Biologically or geographically significant or sensitive natural resources (e.g., wetlands, forests, floodplains, watersheds, estuaries, riparian areas, coastal barrier islands, marine sanctuaries, critical habitats, animal migration corridors) or species shall be inventoried and managed to protect these resources, and to promote biodiversity.

DODI 4715.3.D.2.l:  Consistent with ecosystem-based management, altered or degraded landscapes and associated habitats shall be restored and rehabilitated whenever practical.

DODI 4715.3.D.2.k:  Adverse impacts on floodplains shall be avoided when possible.  The direct or indirect support of floodplain development shall be avoided where there is a practicable reference (E.O. 11990).

MCO P5090.2A 11104 2d:  The Marine Corps will manage its lands to control and prevent soil erosion and to preserve natural resources by conducting surveys and implementing soil conservation measures.  Altered or degraded landscapes and associated habitats are to be restored and rehabilitated wherever practicable.  

MCO P5090.2a  11104 (2g) ...the Marine Corps will provide leadership in avoiding direct or indirect development of floodplains and in restoring and preserving the natural and beneficial values served by floodplains as required by EO 11988.

MCO P5090.2a 20104 3e(1).  Where required by states, installations must implement BMPs to control NPS pollution.  If not required, installations should implement BMPs as resources allow.

Executive Order 11988 (1977)  Floodplain Management –requires Federal agencies to evaluate the effects of their actions on floodplains.

Executive Order 12962 (1995)  Recreational Fisheries-  Intent to provide more recreational fishing opportunities by conserving, enhancing, and restoring aquatic systems.

11.2.1   Issue

The New River bisects Marine Corps Base Camp Lejeune and is important to the Base for training and to the community for commercial fishing and recreation.  Increasing demands from the U.S. Marine Corps as they adapt new training techniques to meet changing mission requirements as well as demands from the fast-growing, outlying urban community make the New River more susceptible than ever to degradation that could result in permanent habitat loss and encroachment on training.  

11.2.2   Background

The New River drainage basin encompasses approximately 480 square miles.  Approximately 17 miles of the New River can be found within the boundaries of Camp Lejeune.  The New River and its tributaries make up about 26,000 acres of open water.  Navigable creeks and waters adjacent to or within the boundaries of Camp Lejeune (including the New River) are generally subject to the public trust rights of the State of North Carolina.  Additionally, navigable waters in the New River watershed fall under the jurisdiction of the US Army Corps of Engineers.

Activities performed by the Marine Corps in the uplands surrounding the New River and on the river itself can directly affect water quality and wildlife habitat in creeks, the river, and along its tributaries.  

Upland activities include a variety of natural resources management actions and training operations, which require ground disturbance of varying intensity.  Natural resources management activities incorporate best management practices to control erosion and are generally considered to be exempt from sedimentation control laws.  Training operations range from dismounted infantry conducting foot patrols, to heavy mechanized operations including amphibious assaults.  Mechanized activity by main battle tanks and amphibious tracked vehicles have the potential for significant ground disturbance.  Other training activities include helicopter landings, rubber-tired vehicle traffic, and stream crossings by both personnel and equipment.  These activities can contribute to the erosion process.  Erosion at many sites is generally accepted because of a high operational tempo on a limited number of training sites.  Time is often insufficient between training evolutions to allow a site to re-vegetate or be restored after an operation.

The Marine Corps has a new mission requirement to prepare to respond in coastal shallow-water and riverine environments.  In addition to other Marine units, two USMC commands, Small Craft Company and 8th Engineer Support Battalion (ESB), and one U.S. Coast Guard Unit have primary missions along New River.  The added mission requirement for riverine training coupled with the historic use of the river by USMC will increase overall training activities on the river.  Current exercises for Small Craft Company alone are expected to increase from the current rate of approximately 635 per year to 830 per year (USMC 2000).

11.2.3   Resolution

The wetlands and soils program manager will identify upland training areas and shoreline erosion areas that need to be rehabilitated or restored within the next five years.  The Ecological Classification System will be used to identify critical riparian areas along the New River that are extremely valuable as habitat for many wildlife species, including non-game species such as neotropical migratory birds.  If any of these critical riparian areas need erosion control measures, they will be prioritized for implementation.

Goal 1.  By FY06, rehabilitate and restore the ten identified erosion sites listed in Appendix F.  

Goal 2.  Minimize erosion and sedimentation potential in intensively used training areas.
Objective:  Conduct scheduled field surveys of training areas to locate and identify eroding sites that require corrective action.    

Objective:  Perform regular, scheduled maintenance to prevent or minimize erosion at splash points, along roads, and in mission support openings.  

Objective:  Rotate use of degraded training areas in order to allow disturbed areas to recover.

Objective:  Employ to the maximum extent possible unique local resources available on Camp Lejeune to enhance and hasten site recovery (i.e., mulch/compost, biosolid application, heavy equipment assets, etc.).

Coordination requirements: Installation and Environment Facilities and Environmental Management Divisions, Training and Operations. 

Goal 3.  By FY06, develop a strategy for maintaining and protecting riparian areas throughout the New River watershed on Camp Lejeune.
Objective:  Compare the existing state definition of riparian buffers with the riparian area Land Types identified in the Ecological Classification System to identify where riparian buffer areas may be designated/considered along the New River and its tributaries.  

Objective:  Consider land-use planning issues (training and facilities requirements), wildlife habitat requirements, timber management requirements, nutrient management, and storm-water management when determining what practices and activities will be allowed in the riparian buffer zones. 

Objective:  Develop wetlands protection and mitigation plan, along with appropriate riparian buffers for the cantonment portion of the installation.

Objective:  Participate in annual Riparian Buffer Conference, held by NC State University and NC Department of Environment and Natural Resources.

Coordination requirements: Installation and Environment Facilities and Environmental Management Divisions, Training and Operations

Guidelines:  

1. Ensure compliance with guidelines provided in the NC Sedimentation Control Act by continued adherence to state BMPs.  

Goal 4.  Stabilize and restore vegetation to eroding portions of the shoreline along the New River and its tributaries utilizing engineering designs appropriate for the physical condition and type and degree of erosion.  

Objective:  Consider water quality as well as riparian and aquatic habitat, aesthetics, and economics when evaluating shoreline protection alternatives.

Objective: By FY02, complete shoreline stabilization site prioritization and cost estimates.

Objective:  Pursue detached rip-rap sills with marsh vegetation and other non-structural alternatives for shoreline stabilization in order to produce a stabile, vegetated shoreline that contributes to improved water quality and aquatic habitat. 

Objective:  Use landtype phases identified in the Ecological Classification System to assist with planning and designing revegetation plans for shoreline restoration.  Emphasize use of native vegetation, and vegetation that supports wildlife.  

Objective:  Remove concrete and demo rubble, garbage, tires, and other unsightly debris from shoreline that is not contributing to effective shoreline stabilization.

Objective:  Design aesthetically pleasing, vegetated shoreline projects in high-visibility areas.

Coordination requirements: Installation and Environment Facilities and Environmental Management Divisions, Training and Operations.
Guidelines:  Marsh and vegetated shorelines created by any of these projects (if successful) may be used for mitigation of future impacts from dredging and construction.  Approval from the agencies would be required.

Goal 5.  Coordinate with the appropriate state agencies to conserve aquatic bottom habitat to maximize shellfish production, encourage growth of submerged aquatic vegetation, and provide high quality spawning and nursery habitat for all fisheries

Objective: Identify and distribute location information for sensitive benthic resources such as SAVs and shellfish beds.

Objective:  Evaluate feasibility of rehabilitating areas where sedimentation from upland erosion has degraded benthic habitats.

Objective: Educate the Camp Lejeune community- Marines, boaters, etc- about the 

sensitive resources in the New River.

Coordination requirements: Installation and Environment Facilities and Environmental Management Divisions, Training and Operations, NC Marine Fisheries

Guidelines: Coastal Resources Commission 

11.2.4   Monitoring

· Conduct and document scheduled monthly inspections to identify and monitor upland and shoreline erosion with the entire installation covered annually.  Record number and location of sites restored each year, and  number of sites fully rehabilitated within 5 years of INRMP implementation.  Document number and location of new sites needing rehabilitation.

· Acquire and evaluate data regarding benthic aquatic resources from appropriate state agencies.

Drivers:

DODI 4715.3 D.2.n:  Fire is an integral element of natural processes.  All DOD Components shall manage fire in a manner to preserve health and safety, protect facilities, and facilitate the health and maintenance of natural systems.

DODI 4715.3 F.2.b (3):  Maintain evolutionary and ecological processes, such as disturbance regimes, hydrological processes, and nutrient cycles.

MCO P5090.2A 11104 2h:  Marine Corps installations which, due to mission requirements and vegetative types, are prone to wildfire will include fire management plans in their Integrated Natural resources management Plans.

11.3   Fire Management

11.3.1   Issue

Increasing levels of prescribed burning on Camp Lejeune will continue to support the military training mission by maintaining and improving open understories, supporting RCW recovery, managing fuel load, improving game and non-game wildlife habitat, and restoring natural communities.

11.3.2   Background

Base Forestry manages approximately 110,000 acres of forest at Camp Lejeune.  This area is divided into 91 compartments for management purposes. These compartments are currently burned on a five (5) year cycle.  Ranges are scheduled for annual burns.  The surface danger zone for the G-10 impact area is burned every other year in a checkerboard pattern and RCW cluster sites are scheduled for burning on a three year cycle.  Before burning, data on forest fuel loading and the nearest smoke sensitive areas are collected for each of the areas to be burned.  Forest fuel loading describes the type and amount of vegetation available to sustain a fire.  Smoke sensitive areas include population centers, hospitals, highways, or recreational areas where smoke can negatively affect health, safety, and aesthetics.  The prescribed burning history for Camp Lejeune (1995-2000) is shown in Figure 11.5.

Fuel loading and smoke sensitive area data is used to develop an annual compartment burning prescription.  Ranges, Impact Areas, and approximately 18 forest compartments are addressed in each annual compartment burning prescription in following with the five-year rotational basis.  

11.3.3   Resolution

In order to maintain and improve the current training environment, while also working towards the goal of RCW recovery, prescribed burning needs to increase to 25,000 acres annually.  Priority will be given to areas that have not been burned in the last 5 years.  Burning will be conducted for fuel load management, improved understory conditions in training areas, maintenance or creation of RCW habitat, and restoration of natural communities.  Areas in which burning will meet multiple objectives will be given high priority. 

Goal 1.  Over the next five years increase the number of acres on which prescribed burning is conducted by fire management professionals to 25,000 acres per year.

Objective:  Increase the number of acres where fire is applied by the use of aerial ignition devices (helicopter using aerial sphere dispenser).

Objective:  Increase the number of personnel available for prescribed burning by utilizing trained personnel from the Environmental Conservation Branch.

Objective:  Burn compartments not scheduled for the current FY if they are within prescription and a scheduled compartment is not available for burning.  Should not burn any compartment more than twice within a 5 year period.

Objective:  Use natural and existing man-made barriers to contain the spread of prescribed fires wherever and whenever possible.  If natural or existing barriers are not available, and barriers are required for safety or other reasons, new plow lines may be established in conjunction with T&E Species Program review.

Objective:  Allow non-management ignited fires to burn to barriers when resources or property are not threatened and smoke from the burn is not causing nor will cause a problem to smoke sensitive areas.  Determination to allow a non-management ignited fire to continue to burn can only be made by a qualified member of the Forestry staff or the Camp Lejeune Fire Department.

Coordination requirements:  Environmental Conservation Branch, Training and Operations, Range Control, Base Fire Department, Tenant Commands, Installation and Environment Environmental Management Division, North Carolina Forest Service.


Guidelines:  

· Adhere to the North Carolina Forest Resources Smoke Management Guidelines.

· Establish fire return intervals to approximate Historic Fire Frequency (Frost 2001).

· Conduct prescribed fire on endangered species habitat specified return intervals

11.3.4   Monitoring

· Create and maintain GIS coverage of acreage burned annually that depicts intensity of effectiveness of the burn.  Maintain records of:

· Number of acres burned,

· Number of personnel available for prescribed burning work, and 

· Miles of new plow lines created.

· Design and implement a long-term fire effects monitoring program.  Refer to Project FM09.

Figure 11.5.  Prescribed Burning History (1995-2000)
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Drivers:

§7a(1) and §7a(2) ESA [16 USC §1536] require federal agencies to prevent the jeopardy of endangered species and carry out programs for the conservation of endangered species and threatened species.

MCB, Camp Lejeune’s Mission Compatible Plan for the Comprehensive Long Range Management of the Red-cockaded Woodpecker and Biological Assessment on Operations at MCB Camp Lejeune, NC.  

MCO P5090.2A 11202.1:  The Marine Corps will use its authority to enhance the recovery of Federally listed endangered species and their habitats.  Federal candidate species will be inventories and monitored to help evaluate and document the effects of military activities on those species that may be listed in the future.  Consideration of state listed species is not required by the ESA.  However, state laws and regulations may govern the possession, propagation, sale, or taking of such species on military installations.  In addition, NEPA may require the consideration of impacts on state listed species during environmental review of proposed Marine Corps projects.  In this regard, installations are encouraged to inventory and monitor these species to facilitate compliance with NEPA and state laws and regulations.  

MCO 5090.2A 11302.11:  Conduct surveys to determine presence and distribution of proposed threatened and endangered species, species under review for T&E status, and state/territory rare and endangered species.  

MCO 5090.2A 11104.3a:  The Marine Corps will consult with the USFWS or the NMFS (as appropriate) on any Marine Corps action(s) which may affect any Federally listed threatened or endangered species or their critical habitat.
MCO P5090.2A 15402.  Consistent with the military mission, the Installation shall take efforts to protect State-listed endangered species, even when not required by Federal or State law.

Related Base Orders:

BO 11015.3B  Proposed, Threatened, and Endangered Species Protection Program

BO 11015.6B  Red-cockaded Woodpecker Protection Program

BO 11015.6C  Terrestrial Endangered Species Protection Program/Measures

BO 11015.7B  Sea Turtle Protection Program

11.4   Threatened and Endangered Species

11.4.1   Issue

Proactive management of protected species is key to the sustainability of the military training mission at Camp Lejeune.  Single species management may not provide the necessary protection from regulatory restriction if management does not consider the ecology of associated species.  Community level management can maintain or enhance population levels of a broad range of native species while contributing to the recovery of currently listed species.

11.4.2   Background

Both land-based and amphibious training at Camp Lejeune is dependent upon the proper management of seven species requiring protection under the Endangered Species Act.  These include: green sea turtles, loggerhead sea turtles, seabeach amaranth, rough-leaved loosestrife, RCW, piping plover, bald eagle, and the American alligator.  Chapter 8, Protected Species, provides a description of the biology, habitat and range, and management considerations for each of these species, as well as additional information on species that are candidates for federal listing and species that are of special concern in North Carolina.

The federally protected species found on Camp Lejeune can be grouped according to the ecological systems in which they are found.  The coastal strand system provides habitat for green and loggerhead sea turtles and seabeach amaranth.  The strand also provides habitat for other species of interest, including the piping plover, gull-billed tern), hawksbill, Kemp’s ridley (Lepidochelys kempii), and leatherback sea turtles.  An aggregate of the terrestrial forested systems provides habitat for the federally listed RCW, and rough-leaved loosestrife, and for Hirst’s panicgrass, which is a candidate for federal listing.  Historically, Camp Lejeune has managed each of these species according to individual biological opinions and recovery plans that may favor one species over another.  For example, on the southern portion of Onslow Beach, sea turtle nests have historically concentrated in areas with vegetated dunes, apparently avoiding washover flats, inlets, and dune blowouts, the preferred habitat for nesting waterbirds.  Though management for sea turtles has been the historical emphasis as it has been listed for decades longer than waterbird species, a change in management that will favor all coastal strand species is preferable.  Meanwhile, the coastal strand is heavily used for training and recreation.  Current management includes partitioning this system into areas designated for training and/or recreational use, and areas that are off limits due to surface dangers.  There is a need to develop a management strategy that accommodates the military mission in a way that provides sustainable habitat value for protected species.

In terrestrial forested areas, a sparse canopy at the transitional area between pine savannas and pocosins provides rough-leaved loosestrife habitat.  Coincidentally, the RCW Management Plan emphasizes restoring longleaf pine to the landscape.  Conversion to longleaf pine requires various levels of site preparation based on site conditions and soil types because of longleaf pine’s intolerance to competition.  Some methods of site preparation might be disruptive to herbaceous communities.  The result is that the conversion to longleaf pine is beneficial to RCW but can be detrimental to the herbaceous component of the entire community, potentially including the rough-leaved loosestrife.  Camp Lejeune is in a unique situation since a majority of the forested landscape is characterized by loblolly pine occurring on soils suitable for longleaf.  Where longleaf is established and reaching maturation, the associated protected species are thriving.  Additionally, the loblolly pine stands potentially provide suitable habitat if managed appropriately.  

11.4.3   Resolution

Sound ecosystem management that includes monitoring of individual species, yet focuses on managing for ecosystem health and integrity to provide sustainable habitat for all species will help to ensure that the military training mission will continue to be a sustainable land use.  This approach will require an increased role of all Environmental Conservation Branch programs in the forest prescription process and by Environmental Management Division in master planning.  

Goals 1.  Develop species-specific monitoring protocols that provide the information required for adaptive management.

Objectives:  

a. RCW:

· Design a system that effectively tracks the formation and assignment of new RCW territories that will serve as samples in the military impact study identified in the RCW Management Plan.

· Coordinate the selection of recruitment and replacement stands for existing and future cluster sites.

· Develop a system that tracks conversion of suitable RCW habitat to developed facilities.

b.  Sea Turtles

· Implement a sea turtle monitoring / tagging protocol.

· Develop an improved record keeping system.

· Consolidate historical records of sea turtle nesting Onslow Beach to evaluate spatial usage trends.

c.  Seabeach Amaranth

· Establish methods for surveys and documentation of spatial and temporal establishment of seabeach amaranth on Onslow Beach.

d.  RLL and Hirst’s panic grass

· Implement a perennial plant habitat management plan that includes monitoring protocols.

e.  Piping Plover (and other waterbirds)

· Conduct monthly waterbird surveys to identify and protect potential nesting habitat for plovers and other waterbirds.

f.  State-listed species.  While there is no legislative driver for the management of state listed species on DOD installations, MCO P5090.2 directs the installation to consider them in all project planning activities.

· Inventory state protected species on Camp Lejeune to be used in project planning, NEPA review, and natural resources management decisions.

Coordination requirements:  Results of monitoring activities must be reported to the USFWS and the NCWRC.  Coordinate recruitment / replacement stand selection with Forest Management and T&E Species Programs, Training and Operations, and contracted RCW management support.  Distribute information about newly formed clusters to Training and Operations Department, Facilities Department, and Environmental Management Department as soon as practicable.

Goal 2.  Fully implement the 1999 Mission Compatible, Long-Range Red Cockaded Woodpecker Management Plan (RCW Plan).

Implementation of the RCW Management Plan was initiated in January 2000 following endorsement from the USFWS and the Commanding General, MCB Camp Lejeune.  Several components of the plan require recurring actions to achieve the ultimate goal of supporting 173 active RCW clusters on the installation-resulting in the removal of training restrictions associated with RCW clusters.  These components and associated actions include:

· Population Monitoring- 100% of the RCW population will be monitored for reproductive success and population demographics.

· Cluster Management- Trees will be provisioned with artificial cavities to maintain four active cavity trees per cluster.

· Maintenance of Unoccupied Recruitment Clusters- Annually, eight unoccupied recruitment clusters will be made available.  If necessary, the recruitment sites and associated foraging partitions will receive hardwood control and/or vegetation management treatments (including prescribed fire) to increase the likelihood of occupation.

· Military Impacts Study- Designated experimental and control clusters will be monitored to quantify the impacts of specific training activities on RCW behavior and reproductive success.  Remote sensing equipment should be used to capture detailed training and RCW behavior data.

Goal 3.  Implement measures to manage at the ecosystem level.

Objectives: 

a.
Terrestrial Forested Ecosystems

· Develop a plant community GIS layer to allow for the determination of suitable habitat and restoration potential for species in decline or under consideration for listing.

· Personnel from the T&E Species, Wetlands and Soils, Game and Non-Game, Ecosystems Outreach, and Cultural Resources Programs will assume a role in preliminary stages of the forest prescription process led by Base Forestry.

· All Environmental Conservation Branch programs will assume a proactive role in land-use planning and project development supporting facilities development.

b.
Coastal Strand Ecosystem

· Fully implement the 2001 Biological Opinion regarding Onslow Beach and monitor any related changes in usage.  This will require annually reoccurring activities listed below.

· Nightly monitoring of Onslow Beach excluding the northernmost area included in the N-1/ BT-3 impact area.

· Aerial surveys of Brown’s Island and Onslow Beach to document sea turtle nesting activity.  These surveys occur twice a week during turtle nesting season.

· Sand raking or smoothing to eliminate obstacles to emerging sea turtle hatchlings.

· Posting signs and string enclosures around probable waterbird nesting areas by April.

· Evaluation and remediation of sources of light pollution on Onslow Beach.

· Production of educational materials to increase awareness of sea turtle nesting and other sensitive resources on Onslow Beach.

· Monitor usage and effects of off-road recreational vehicles.

· Explore potential benefits of maintaining areas in an early successional stage and implement if benefits exist.

· Maintain and encourage the formation of dune systems within the recreational and training portions of Onslow Beach through the enforcement of existing regulations and base orders and implementing dunes stabilization techniques (sand fence, placement of Christmas trees).

Coordination requirements: 

· Maintenance of an Interdisciplinary Team composed, at a minimum, of representatives from each of the programs within the Environmental Conservation Branch.  Representatives from other Base Departments will participate as needed.

· Participation of a representative from the Environmental Conservation Branch in a Master Planning Board.  

· Coordination with Installation Security and Safety, and Training and Operations to monitor and enforce usage of the coastal strand. 


11.4.4   Monitoring

· Track the formation and assignment of new RCW territories that will serve as samples in the military impact study identified in the Mission Compatible RCW Management Plan [system proposed under Goal 1, Objective a(1)].

· Track conversion of suitable RCW habitat to developed facilities [system proposed under Goal 1, Objective a(3)].

· Survey and document spatial and temporal establishment of seabeach amaranth on Onslow Beach [Goal 1, Objective c(1)].

· Implement monitoring protocols for rough-leaved loosestrife as identified in the Perennial Plant Habitat Management Plan.

· Conduct monthly waterbird surveys to identify high quality early successional habitat.

· Monitor activity status and productivity of known bald eagle nests for a minimum of five years following federal delisting.

· Refer to projects ES01-ES09.

Drivers:

Sikes Act Improvement Act of 1997

DODI 4715.3 F.2.e:  Areas on DOD installations that contain natural resources that warrant special conservation efforts, after appropriate study and coordination, may be designated as special natural areas.  The INRMP for the installation shall address special management provisions necessary for the protection of each area.

DODI 4715.3.F.2.b (1-2):  Biodiversity conservation on DOD lands and waters shall be promoted when consistent with the mission and practicable to achieve the following goals:  (1) Maintain or restore remaining native ecosystem types across their natural range of variation.  (2) Maintain or reestablish viable populations of all native species in an installation’s area of natural habitat, when practicable.

MCO 5090.2A 11302.11:  Conduct surveys to determine presence and distribution of proposed threatened and endangered species, species under review for T&E status, and state/territory rare and endangered species.  

MCO 5090.2A 11104.2d:  The Marine Corps will manage its lands to control and prevent soil erosion and to preserve natural resources by conducting surveys and implementing soil conservation measures.  Altered or degraded landscapes and associated habitats are to be restored and rehabilitated wherever practicable.

MCO P5090.2A 11202.1:  Consideration of state listed species is not required by the ESA.  However, state laws and regulations may govern the possession, propagation, sale, or taking of such species on military installations.  In addition, NEPA may require the consideration of impacts on state listed species during environmental review of proposed Marine Corps projects.  In this regard, installations are encouraged to inventory and monitor these species to facilitate compliance with NEPA and state laws and regulations.  

MCO P5090.2A 15203.3:  In order to abide by the Sikes Act, the Installation shall inventory natural resources with an emphasis on natural communities.  Natural communities shall be maintained or restored, as needed.  

11.5   Natural Communities and Biological Diversity

11.5.1   Issue

Federal listing of plant and animal species can significantly affect the training mission at Camp Lejeune.  Areas identified as natural communities that are of high priority for protection need to be considered in long term natural resource planning and management.  

11.5.2   Background

Of the 31 natural community types that occur in 104 localities on Camp Lejeune, eight types were selected by the ID Team as having high priority for protection because of their rarity.  These eight types occur in 20 localities on Base, and cover approximately 780 acres.  These high quality areas provide habitat for many species that are currently state listed or classified as federal species of concern.  Training, road construction, silvicultural actions, and development all have the potential to affect these areas.  Maintaining, enhancing, and restoring these rare elements may help forestall or lessen the effect of federal listing of the individual species or lessen the potential impact to Camp Lejeune should listing occur.


In addition to those community types identified above, various locations aboard the installation contain unique avian, amphibian, and reptile species assemblages that are habitat based and deserve management consideration.  Specifically, limesink depression complexes contain a wide range of floral and faunal diversity and serve as breeding and forage areas for amphibians and reptiles.  Another unique habitat complex exists within the bottomland hardwood swamps along creeks and small tributaries.  These areas support a rich avian community and provide nesting and foraging habitat for resident and Neo-tropical Migrant Landbirds (NTMB).  Occurrences of rare flora and fauna are common in these habitat types and monitoring the status of these areas is an important component of an ecosystem-based approach to natural resources management.

Most of the identified communities are wetland habitats, have limited accessibility, or occur in RCW cluster sites and therefore would not require additional training restrictions (Figures 11.6 through 11.8).  However, those sites currently outside of these situations need to be considered in project planning, forestry operations, and large-scale training operations.

Table 11.1 shows the relationship between high priority natural communities, compartment entry and burn schedules, and training areas.

Figure 11.6.  Natural Communities in Northeast Region of MCB Camp Lejeune
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Figure 11.7.  Natural Communities in Southeast Region of MCB Camp Lejeune
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Figure 11.8.  Natural Communities in Region West of New River
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Table 11.1.  Crosswalk Between Natural Communities, Compartment Entry Schedule, Burning Schedule, and Training Areas.

	Natural Community Type
	Number of Sites
	Corresponding Forest Compartments
	Corresponding Training Areas
	FY that area is scheduled for prescribed burning
	FY that area is scheduled for forest prescription

	Pine Savanna

Wet Spodosol Variant
	5
	55, 44, 49
	HB, GA, G-10
	2002, 2004

preferably growing season burn
	2009, 2011

	Pine-Scrub Oak Sandhill Mesic Transition Variant
	2
	32, 99
	GC, G-10
	2005

preferably growing season burn
	2010

	Mesic Pine Flatwoods Coastal Plain Variant
	2
	5,6
	FB, QA
	2002

preferably growing season burn
	2012

	Cypress Savanna


	3
	5, 24, 99
	G-10, GB, QA
	2004
	2004

	Small Depression Pond


	5
	33, 45, 99
	HE, HF, G-10
	2006
	2006

	Calcareous Coastal Fringe Forest


	1
	51
	IB, IF
	2004
	2008

	Maritime Evergreen Forest


	1
	51
	IB, IF
	2004
	2008

	Tidal Red Cedar Forest
	1
	54
	New River Air Station
	2002
	2011


11.5.3   Resolution

Encourage conservation and consideration of natural communities during land management planning, and in the environmental impact review/NEPA process.  Monitor the status of natural communities to develop reliable population data that may help forestall the impact of federal listing.  

Encouraging conservation and consideration of these communities would not reduce the amount of land available for military training.  On the contrary, providing additional consideration of these discrete pockets of unique ecosystems would hopefully help to prevent federal listing of species that could, when listed, eventually cause increased restrictions on available training land.  Participating in regional conservation initiatives would also support landowners in the area who manage natural communities in support of avian, amphibian, reptile, and state listed species (see 11.7 Regional Initiatives).  

Goal 1.  Develop management techniques for each of the eight highlighted communities.  

Objective:  By FY03, revisit and record location and status information for each community.

Objective:  By FY05, select appropriate management techniques from existing literature and appropriate specialists.

Coordination Requirements:  Training and Operations, Environmental Conservation Branch, NC Heritage Program

Goal 2.  Update and monitor the status of all of the natural community types on Camp Lejeune.

Objective:  Not later than FY2002, develop natural community GIS coverage to be included in IGIR.

Objective:  Produce a crosswalk between natural community types and the Ecological Classification System.

Objective:  Contract with the North Carolina Heritage Program or academic institutions for new surveys and assessments to be carried out on a 5-year cycle.  

Objective:  Not later than FY2005, develop monitoring protocols for identified natural community types.

Coordination requirements:  Environmental Conservation Branch, Training and Operations, NC Heritage Program, and Academic Institutions

Goal 3. Increase installation-wide understanding of the importance of natural communities.

Objective: Educate land users and project planners on the significance of these areas, and integrate consideration measures into the NEPA process to ensure their continued conservation.


Objective:  Not later than FY2002, establish web-based systems that provide general online information about natural communities and biological diversity.

Coordination requirements: Training and Operations, Ecosystems Outreach and T&E Species Programs, Public Works Office, Consolidated Public Affairs Office

Guidelines: 

1. Utilize media that can be easily and widely distributed.

11.5.4   Monitoring

· By FY03, revisit and record location and status information for each community.
· Not later than FY2005, develop monitoring protocols for identified natural community types.

· Document creation of products described under Goals above, including:

· GIS coverage for natural communities,

· Crosswalk between natural community types and ECS,

· Web-based system for information about natural communities and biological diversity

Table 11.2.  Natural Communities Identified as Areas that are High Priority for Protection

	Community Type
	Soil
	
	Vegetation
	Species of Concern

	Pine Savanna Wet

Spodosol Variant
	poorly drained

Leon fine sand
	wet to seasonally

saturated low

upland flats
	open to sparse longleaf and pond pine

canopy over patchy, scattered huckleberry

blueberry, and holly shrub layer
	RCW, Venus flytrap, Carolina goldenrod

Carolina asphodel

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Pine/Scrub Oak

Sandhill Mesic

Transition Variant
	drained, dry-mesic

Baymeade fine sand
	flat and rolling

upland terraces
	open longleaf pine canopy with oak

subcanopy.  Shrubs include huckleberry

and holly
	Bachman’s sparrow, RCW

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Mesic Pine

Flatwoods Coastal

Plain Variant
	mesic Foreston, Norfolk

Onslow, and Stallings

Loamy fine sand
	broad, low upland flats
	open to moderately open longleaf pine

canopy.  Open shrub layer includes

blueberry and holly
	Bachman’s sparrow, RCW,

Carolina asphodel

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Cypress Savanna
	poorly drained Leon

fine sand
	limesink

depressions
	open to dense pondcypress canopy with

well developed, diverse herb layer
	Peregrine falcon, RCW, Bachman’s

sparrow, Hirst’s witch grass, pinebarren

smokegrass, awned meadowbeauty,

Boykin’s lobelia

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Small Depression

Pond
	N/A
	partially flooded to

flooded basins
	highly diverse, quick-growing herb layer

on margins
	Bachman’s sparrow, RCW, American

alligator, Carolina gopher frog, awned

meadowbeauty, pondspice, Carolina

goldenrod, dwarf bladderwort

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Calcareous Coastal

Fringe Forest
	moist sandy Pactolus

with high shell content
	mesic to swampy lowlands
	dense hardwood canopy (basswood,

hickory, elm and oak) with maple,

dogwood, laurel understory.
	small-flowered buckthorn,

(only known remnant of this

community type)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Maritime Evergreen

Forest
	dry to dry-mesic mix of

shell and sand
	small upland hammocks
	dense to moderate canopy of eastern

redcedar and live oak >5 m over open

tall shrub layer of holly, and sparse low

shrubs and herbs
	roughleaf dogwood



	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Tidal Red Cedar

Forest


	saturated to tidally

flooded Dorovan muck
	freshwater tidal portions

of creeks
	moderate to dense canopy of eastern

redcedar over open shrub layer and

patchy herb layer
	southeastern panic grass,



	
	
	
	
	

	
	
	
	
	


Drivers:

Sikes Act Section 670.1.C.a.3.A:  INRMP will provide for . . . the sustainable multipurpose use of the resources, which shall include hunting, fishing, trapping, and non-consumptive uses.  

MCO P5090.2A 11104.3h:  Marine Corps installations with such programs (hunting, fishing, trapping) will ensure that professional services are provided for the management of fish and wildlife resources.

MCO P5090.2a 11104 (1i) Partnerships and Volunteer Programs- “Marine Corps installations may use appropriate partnerships and volunteers to enhance conservation programs whenever practicable.”

MCO P5090.2A 11202.2:  installations must comply with laws for the protection and management of wildlife resources, and must develop, where compatible with military requirements, programs for the development, enhancement, and use of wildlife resources.  Where appropriate, those programs will be performed under cooperative agreements with Federal, state, and local wildlife agencies.
Executive Order 12962 (1995) Recreational Fisheries- Intent to provide more recreational fishing opportunities by conserving, enhancing, and restoring aquatic systems.

DUDSD (ES) memo of 15 April 1999- Access to Outdoor Recreation Programs on Military Installations for Disabled Veterans and Other Persons with Disabilities.

Related Base Orders:  BO 1710.20P Hunting, Fishing, and Trapping Regulations

11.6   Game Management and Forest Openings

11.6.1   Issues

Game Management and Forest Openings.  The most visible aspect of Game Management aboard Camp Lejeune is the annual maintenance of wildlife clearings.  Although wildlife clearings comprise less than a half of a percent of the cumulative landscape, these managed forest openings attract a lot of attention and interest within the recreational hunting community aboard Camp Lejeune.  Current game/non-game management practices need to incorporate in a more efficient manner mission support opening and other permanently cleared areas that are not normally considered primarily for the benefit of wildlife.  Examples include power line rights-of-way, gun positions, tactical and administrative landing zones, and forest access roads.  Controlling erosion on these openings will support mission sustainability.

Hardwood Management and Mast Availability.  Current silvicultural practices consider to the extent practical desirable hardwood species such as oaks, hickory, and beech.  Recent changes in silviculture to support RCW recovery are creating the perception that desirable hardwoods are needlessly being removed and that little consideration is being given to mast dependent game species.

11.6.2   Background

Game Management and Forest Openings.  Camp Lejeune currently manages approximately 210 acres in 161 wildlife clearings.  The number and size of clearings within individual forest compartments vary, but the overall percentage of available forest land in managed wildlife clearings is approximately 0.20 percent.  Plantings within wildlife clearings depend upon site-soil characteristics and featured species relationships.  Current acreages in specific soil types are a function of landscape position and relationship to forest management practices.  Future planting/maintenance schedules are devised to promote site-soil relationships, reduce annual tillage requirements, and to provide a continuous flow of forage opportunities for various wildlife species.  Figure 11.9 shows current and potential wildlife clearings aboard Base.

Hardwood Management and Mast Availability.  The commercial market for hardwood forest products in the coastal plain is considered relatively soft, with little added value to the commercial sale of timber products.  Desirable hardwood species have been promoted where site conditions, stocking rates, and proximity to other hard/soft mast producing areas are lacking or where consistent with forest stand and compartment objectives.  Hard mast producing species and soft mast/fruit producing hardwood trees and shrubs are extremely valuable to wildlife if managed for maximum productivity.

Figure 11.9.  Current and Potential Wildlife Clearings aboard MCB Camp Lejeune, NC
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11.6.3   Resolution

Maintenance of Conservation Openings (Wildlife Clearings).  A comprehensive evaluation of the economic and ecologic costs and impacts of forest opening management will result in a program that meets the expectations of the hunting public and contributes to the integrity of the forested system aboard Camp Lejeune. 

Goal 1.  Improve the condition and cost effectiveness of existing wildlife clearings. 

Objective: Not later than FY2002, revise the existing five-year plan for wildlife clearing management that considers longer rotation for individual clearings and incorporate planting strategies that improve recreational user perception of the game management program.  

Objective:  Not later than FY 2002, incorporate the Residuals Application Program (biosolids) into soil considerations to obtain maximum productivity of existing clearings.  

Objective:  Analyze cost effectiveness of existing clearings and recommend, where soil/site relationships and location suggest, a return to native herbaceous plant assemblages.

Objective:  Not later than FY 2002, identify, evaluate, and determine how a Conservation Volunteer Program can assist in the maintenance of wildlife clearings as a cost-reduction initiative.

Coordination requirements:  Forest Management, Ecosystem Outreach, Game and Non-Game Programs  

Guidelines:  

1. Utilize, where appropriate, plantings that require less intensive soil disturbance, and those which can be maintained for 3-5 years without replanting.

2. Utilize the ECS as a decision making tool for returning existing clearings to native herbaceous vegetation. 

3. Avoid use of invasive species, and eliminate or reduce established invasives where practical.

4. Monitor openings for spread of planted species into adjacent forest.

Creation of New Wildlife Clearings.  Creation of new wildlife clearings will be given careful consideration and will be based upon the following factors:  identified need, soil type, interspersion of existing clearings, proximity to other forest openings, prevailing winds, relationship/integration with other land management activities, and cost effectiveness.   The most efficient means to propose or establish new wildlife clearings is to integrate clearing development with annual forest prescription plans.  

Goal 2.  Enhance wildlife values and recreational opportunity of game and non-game management by increasing total acreage of managed wildlife clearings.  

Objective:  Not later than FY 2002, analyze interspersion of wildlife clearing/forest opening locations and propose new clearings (to achieve a total of up to 0.5% of each training area in clearings) based upon overall need and demand by the recreational hunting public. 

Objective:  Utilize the Interdisciplinary Team framework to facilitate coordination early in the forest prescription process to identify suitable wildlife clearing locations prior to silvicultural or land disturbing activities and incorporate these into scheduled activities.

Objective:  Not later than FY 2003, create 4 new wildlife clearings within GSRA based upon FY 99-00 silviculture prescriptions and existing mission support openings (See Mission Support Goals/Objectives Below).  

Coordination requirements:  Forest Management and Game and Non-Game Programs; Training and Operations; Maintenance; Installation Security and Safety.

Guidelines:

1. Inspect proposed locations for intact ground-cover prior to creation.

2. Maximize cost-effectiveness by utilizing in-house resources.

Goal 3.  Identify new quail management areas in the RB/FA Training Areas (Hunting Area 1) on the north side of Wallace Creek and the GC/GE Training Areas (Hunting Area 1) on the east side of the G-10 Impact Area that is consistent with other land management actions including operational goals for RCW management and military training.  

Objective:  Not later than FY 2002, develop a detailed plan for management and implementation of new quail management areas in Hunting Area 1.  

Coordination requirements:  Forest Management and Game and Non-Game Programs, Training and Operations

Guidelines:

1. Incorporate to the extent practical, native habitat management techniques that favor quail ecology.    

2. Utilize to the maximum extent, existing cleared areas from previous quail management efforts in the GC/GE training areas.

Maintenance of Mission Support Forest Openings.  Future maintenance of mission support openings can be improved, except where prohibited due to safety considerations (impact areas, surface dangers zones, proximity to paved surface roads, etc.), to provide a better balance of habitat requirements for game and non-game wildlife. 

Goal 4.  Improve maintenance of mission support openings.

Objective:  Generate a GIS data layer that identifies all mission support openings, their current use, and maintenance cycles.

Objective:  Manage up to 100 acres of clearing resulting from ongoing gun position reconfiguration project sponsored by Training and Operations.

Objective:  Not later than FY2002, identify the timing, intensity, and duration of use within these openings to determine the feasibility of incorporating portions of each into conservation openings.

· 
Place immediate priority on mission support openings that are in poor repair or suffer from excessive soil erosion. 

· Not later than FY2002, develop an implementation schedule for mission support opening maintenance improvements and a timeline for these improvements.

Objective:  Maintain existing prescribed fire regime within impact areas and live fire ranges to benefit wildlife where other forest management and wildlife clearing maintenance practices cannot be employed.

Objective:  Not later than FY2002, identify existing conditions on all non-paved/graveled secondary roads/ trails and promote wildlife values through mowing, planting, and improved maintenance.    

Coordination requirements: Forest Management and Game and Non-Game Programs; Training and Operations; Maintenance; Installation Security and Safety

Guidelines:  

1. Reclaim existing wildlife clearings absorbed by support clearing creation where practical and consistent with military training and infrastructure development and maintenance.

2. Improve maintenance with the use of prescribed fire to rejuvenate native grass/seed/forage production.

3. Remove regenerating pine in previously cleared areas and plant other shrubs/small trees that have a direct benefit to wildlife where practical and consistent with military training and infrastructure development and maintenance.

Hardwood Management and Mast Availability.  By integrating forest management goals, RCW habitat requirements and the ecological landtype classification, the historical spatial arrangement and ecological contributions of beneficial hardwoods will be managed for and enhanced where appropriate.  Figure 11.10 shows potential hardwood areas aboard Camp Lejeune.

Goal 5.  Improve the quantity and quality of desirable mast producing hardwoods.  

Objective:  Not later than FY2002, utilize the Ecological Land Classification system to identify locations for focused management of desirable hardwoods.  For FY’s 2003-2009, the following forest compartments are identified as having potential for hardwood management considerations:

Objective:  Utilize the Interdisciplinary Team framework early in the forest prescription 

process to identify suitable areas for hardwood retention prior to silvicultural or land disturbing activities and incorporate these into scheduled activities.  

Objective:  Identify existing forest openings/wildlife clearings that have potential, based 

upon the Ecological Land Classification, where management for mesic or xeric hardwoods in upland or bottomland areas is feasible.   

Objective:  Coordinate and implement hardwood management guidelines established by 2001 RCW Recovery Plan (USFWS) initiatives to the maximum extent allowable.  

Table 11.3.  Compartments with Potential for Hardwood Management Considerations aboard MCB Camp Lejeune, NC

	Fiscal Year
	Compartment #

	2003
	11,12,26,34,46

	2004
	5,16,24,36,41

	2005
	3,13,35,48

	2006
	20,23,39

	2007
	25,28,30,46,60

	2008
	7,51,53,70

	2009
	15,27,38,49


Coordination requirements:  Forest Management, Ecosystem Outreach, and Game and Non-Game Programs, Installation Security and Safety  

Guidelines:

1. Utilize the Conservation Volunteer Program where practical for planting and maintenance requirements under this effort.

2. Under 2001 RCW Recovery Plan (USFWS) guidelines, provide for maximum retention of desirable hard mast producing species where marginal habitat exists and/or where juxtaposition of RCW cavity trees allows for increased desirable hardwood stocking.  

11.6.4   Monitoring

· For wildlife clearings:

· Visually inspect existing wildlife clearings for seed production and wildlife utilization to determine benefits to wildlife.

· Provide opportunities for recreational users to comment on wildlife clearing maintenance programs.

· Document proposed new clearings and record % each training area in clearings, and number of new wildlife clearings created.

· For quail management:

· Document annual flush counts for quail in the designated management area, and maintain standardized census routes.

· Provide opportunities for comment on quail management area plan (described in Goal 3).  

· For mission support openings:

· Document timing, intensity, and duration of use within each mission support opening, recording number of openings that require rehabilitation, and implementation schedule for maintenance.  

Figure 11.10.  Potential Hardwood Areas Defined by the Ecological Classification System aboard MCB Camp Lejeune, NC
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Drivers:

DODI 4715.3.F.2c (7):  Regional approaches incorporating cooperation with other DOD Components, other Federal Agencies, and with adjoining property uses should be encouraged.  That cooperation can result in significant conservation, public relations, and compliance benefits for DOD installations.  

DODI 4715.3.D.1.g:  DOD installations may use appropriate partnerships and volunteers to enhance conservation programs when practicable.

DODI 4715.3.F.1.e:  Cooperative agreements may be entered into with other Federal Agencies, States, local governments, nongovernmental organizations and individuals to provide for the maintenance and improvement of natural resources or conservation research on DOD installations.

MCO P5090.2A 11200.2:  It is the Marine Corps policy to incorporate ecosystem management as the basis for land use planning and management on USMC installations. . . . Ecosystem-based management will include . . . the formation of partnerships necessary to consider and manage ecosystems that cross boundaries . . . 

MCO P5090.2a 11104.1i:  Partnerships and Volunteer Programs- “Marine Corps installations may use appropriate partnerships and volunteers to enhance conservation programs whenever practicable.”

11.7   Regional Initiatives

11.7.1   Issue

Rapid commercial and residential development is depleting valuable plant and animal habitat in eastern North Carolina.  Through careful planning, development and economic growth can continue while conserving ecologically valuable, undeveloped habitats.  Regional development has implications for natural resources management as well as military training on Camp Lejeune as discussed in the Encroachment integration issue in Chapter 12.

11.7.2   Background

The training mission of Camp Lejeune is compatible with sustainable natural resources management at local and regional scales.  Marine trainers and rare species, like red cockaded woodpecker, prefer an open, savanna environment. Fire is the primary disturbance process that shapes these kinds of landscapes.  Use of prescribed fire is encouraged by Camp Lejeune managers. Camp Lejeune contains some of the rarest natural communities, plant and animal species that are absent or undergoing serious declines in the region.  Neighboring public lands such as the Croatan National Forest and Holly Shelter State Game Lands offer similar high quality habitats (see map of region, Figure 11.11).  As development continues, the resources found on these public lands may become permanently isolated.

A scientific approach to the identification of linkages between public lands is needed to provide landowners with useful information on which to base land-use decisions.  Several species are near the brink of extinction and unique areas are being altered irreversibly.  

Camp Lejeune offers a unique blend of habitats, but supplies only part of the total natural system needed to support species.   As shown in Figure 11.11, the base is part of several landscapes that connect with other public lands.  Figure 11.12 shows the distribution of landtype associations across the region.  All landtype associations provide important habitats; linkages are needed across each landscape.  

11.7.3   Resolution

Encourage regional perspectives in natural resources management through partnerships.  

Goal 1. Collaborate with landowners, other federal and state agencies, county governments, conservation organizations and clubs on conservation goals.

Objective: Host an annual meeting to share information, to learn the newest technologies, and to develop partnerships. Invite other federal and state agencies, county governments, conservation organizations, adjacent landowners, and other interested parties.

Goal 2. Coordinate with scientists to identify key habitat linkages.

Objective: Initiate a study with The Nature Conservancy and leading scientists to identify lands that might be conserved as habitat linkages between public lands to sustain populations of keystone species, such as red cockaded woodpecker.

Objective: Host a symposium for scientists to present findings of research studies.

Goal 3. Actively participate in regional and local land use planning.

Objective: Encourage staff to serve on regional or local land use planning boards that make recommendations affecting wildlife habitats.

Objective:  Maintain Camp Lejeune’s involvement in the Joint Land Use Study and the East Coast Regional Review Board.


Coordination Requirements:  Installation and Environment Environmental Management Division, Ecosystem Outreach Program, Training and Operations, Facilities, The Nature Conservancy, US Fish and Wildlife Service, US Forest Service, NC Marine Fisheries, NC Forest Service, NC Wildlife Resource Commission, Onslow County Planning Board, Universities in North Carolina

11.7.4   Monitoring

· Utilize regional forums, workshops, and other opportunities to discuss changes and threats to natural resources in the region.

· Document staff participation in regional and local planning boards and committees.

Figure 11.11.  Map of Region

[image: image34.jpg]Emerald Isle

P X I Municipalities
‘ ’ Managed Lands
5 N ounties
|| CARTERET
E - CRAVEN
|| DUPLIN
S [ HYDE
| JONES
. ONSLOW
20 0 20 40 Miles PENDER





Figure 11.12.  Regional Map of Ecological Landtype Associations
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12.0   Integration Issues

12.1   Land-Use Planning

12.1.1   Issues

Real Property Master Plan.  Camp Lejeune’s Real Property Master Plan (mainside, RPMP) has not been updated since 1987.  As a result base departments are planning projects that may either conflict with an already existing use, or another planned use.  Subsequent plans such as the RCW Management Plan and others have been approved without a RPMP framework.

Integrated Project Planning.  The development and execution of projects are sometimes delayed because the appropriate level of interpretation regarding natural resources is not always provided to project planners.

12.1.2   Background

Real Property Master Plan.  According to Camp Lejeune’s RCW Management Plan, up to 10% of the RCW suitable habitat (i.e. pine and pine-hardwood forest types) in each of the eight RCW Management Areas will be reserved for future facilities development (see Figure 12.1).   Once a project is proposed, the endangered species biologist will analyze the potential impact of that specific project on the area’s long-term ability to support an RCW cluster.   The RCW Management Areas encompass the entire installation(the 10% applies to each of the entire Management Areas. 


Currently, every project proposed to the EIWG is analyzed on a first-come, first-serve basis.  So in turn, the biologist is analyzing projects in a similar manner(first come-first serve.  This is one approach to long-term planning, although it does not acknowledge that, barring land acquisition, Camp Lejeune has a finite resource base in which to function. In the long run, an area may “fill-up” with approved projects, especially in relation to RCW nesting and foraging requirements.  The question then becomes if new projects are identified as top priority how will they be handled if the desired management area has reached the limit of 10%.  Mitigation is possible, such as formal consultation with USFWS, but again, Lejeune has a relatively fixed amount of resource with which to work, and eventually, capacity will be reached in these areas.  The outcome could be better if long-range plans for installation development were outlined. 

The attached map depicts the RCW Habitat Management Areas along with 10% of the total acres of pine and pine-hardwood forest types that is reserved for development.  Acknowledging that these figures show a finite number, and that spatial arrangement of development has not been considered yet in this discussion, the need becomes clear to update installation long range plans for development, particularly relative to military training areas.  The RCW is only one impetus for considering long-range development.  Others include urban sprawl, the nibbling away of training lands by numerous small projects, and aesthetics.

Drivers:

MCO P5090.2A 16202:  To ensure maximum benefits from existing real property assets and to avoid unnecessary expenditures for their preservation and restoration, appropriate requirements for soil, water, and plant conservation shall be determined and included as an integral part of the master planning.

Integrated Project Planning.  The existing planning framework for proposed projects is outlined in BO 11000.1D, “Environmental Impact Review Procedures.”  The BO emphasizes the importance of “early liaison and planning” through coordination with Environmental Management Division representatives “early in the planning process” to determine environmental and NEPA requirements (6b).  Action sponsors are directed to initially contact the NEPA Program staff, after the project has been endorsed, to discuss the proposed action and to arrange for a site visit.  The form, “Request for Environmental Impact Review (REIR)” is then accurately completed with coordination from appropriate Environmental Management Division subject matter experts and submitted to the EIWG (7a(1)(a, b)).  The NEPA Program staff initiates additional site visits with Environmental Management Division subject matter experts after the completed REIR is received.  Essentially, the REIR is the main trigger for involvement with Environmental Management Division subject matter experts.  

The instructions for the REIR form emphasizes that “most environmental issues can be addressed in the early planning stages.”   The person completing the REIR is encouraged to, “consult the appropriate environmental staff when completing this form.”  The form requests a location for the proposed action that includes a project footprint as specific as possible, preferably in an Arcview GIS shapefile.  Questions on the form require specific knowledge of project details, such as required amount of cubic yards of earthen fill, potential increases in rates of stormwater runoff, occurrences of archaeological sites, and the need for regulatory permits or applications.   Specifics of a project must be known, or firmly estimated, by the time an action sponsor completes the REIR.

If an action sponsor is able to accurately complete the questions on the REIR, and provide, as requested, a specific footprint for the project, many decisions have already been made that may or may not have taken full consideration of all of the environmental and resource issues in the project area.  Most projects will not need extensive environmental consideration for a successful design.  However, some projects would benefit from considering how the environment may help to achieve a successful design, rather than waiting and having environmental considerations “stop” the project.

12.1.3   Resolution

An updated RPMP, an integrated planning board, or a comprehensive land use designation for the installation, would help provide a big picture of where development will be focused to avoid conflict with the military mission and the long-term recovery of the RCW.  An effort is underway to include an element in the Integrated Geographic Information Repository (IGIR) that captures the planned/future projects for Camp Lejeune. This element will enhance coordination between departments for long range planning by providing access to future project siting.   Early involvement in project planning by pertinent Environmental Management Division subject matter experts would facilitate successful project design and subsequent project implementation.

Goal 1.  Update the RPMP to strengthen the integrated approach to land use planning unique to Camp Lejeune.  This RPMP will be GIS based, allowing daily electronic updates to ensure a living planning document. 

Objective:  Seek HQMC support to update the RPMP with emphasis on the implementation of the RCW Management Plan and consideration of the ecosystem management concept.  

Objective:  Further integrate the land use planning process to guide the examination of the relationships between individual projects and setting priorities for execution. 

Coordination Requirements:  Facilities, Environmental Management Division, Training and Operations, MCAS New River.

Guidelines:  

1. Interdisciplinary representation is crucial on an integrated planning board.


Goal 2. Evaluate utility of land-use designation, or zoning, for Camp Lejeune.  If pursued, include a method to track changes in land status over time and to redirect growth if necessary.

Objective: Update current Land Status GIS layer.

Objective:  Acquire regular updates of digital orthophotography for entire installation.

Objective:  Create a GIS layer depicting land-use designations for the installation. 

Goal 3.  Increase communication and information sharing between planners and environmental/natural resources subject matter experts to enhance efficiency in project development.

Objective: Develop and implement a cross training curriculum for natural resources and project planning personnel. 

Objective:  Evaluate the necessity to convene the EIWG for REIRs to address long-range projects (>3 years out) that require a determination of the appropriate level of NEPA documentation before receiving Headquarters approval.


Objective:  Develop guidelines/decision tree to help activity planners determine whether early input from natural resource managers may facilitate a successful project design and approval.

Objective:  Develop a GIS data layer that captures facilities and training projects and management actions that have undergone NEPA review.

Coordination Requirements:  Facilities, Environmental Management Division, Training and Operations, Consolidated Public Affairs Office

12.1.4   Monitoring

· Record number of acres converted from undeveloped to developed within cantonment and training areas.

· Record number of projects successfully implemented with minimal environmental constraints.

Figure 12.1.  Areas Reserved for Future Facilities Development aboard MCB Camp Lejeune, NC
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Drivers:

MCO 11011.2A.  To maintain mission readiness and operational capability, an active program designed to identify and prevent or control encroachment is warranted.

12.2   Encroachment/Adjacent land use

12.2.1   Issue

Development adjacent to the boundary of Camp Lejeune is rapidly increasing.  The areas of predominant growth are High Hill Road (north of GSRA), Dixon/Sneads Ferry vicinity, Piney Green, Bear Creek, and Hubert.  This increasing development has the potential to constrain military training while confining protected species, including RCW to within installation boundaries.  Where endangered species are confined to military installations due to habitat loss in surrounding non-federal lands, significant restrictions on future military training flexibility may result from critical habitat designations and increased interest group advocacy.

12.2.2   Background

Onslow County recently adopted (Feb, 2000) a Land Use Plan (LUP) that was developed in 1997, and based on 1990 census data (Holland Consulting Planners, 2000).   The Coastal Resources Commission certified the Plan in March 2000.  An update is expected to occur once the new Coastal Area Management Act (CAMA) regulations are approved, and the 2000 census data is received.  Currently a moratorium prevents LUP revisions until the new regulations are approved (Warner, 2000).  

According to the LUP, land development surrounding Camp Lejeune is classified in six categories:  urban transition, limited transition, community, rural with services, rural, conservation and outstanding resource waters.  The majority of land adjacent to Camp Lejeune is classed as limited transition (controlled development with services), except for the portions of the Camp Lejeune boundary that abut the city of Jacksonville.  The land use will be moderate density residential.  

Residential building permits have steadily increased from 394 in 1995 to 560 in 1999.  This growth is expected to continue (Code of Enforcement office, 2000).  Onslow County does not have mandatory zoning, except in the Chadwick Acres subdivision in Sneads Ferry.  However, zoning may become mandatory based on the new CAMA regulations (Warner, 2000).

There are ongoing efforts to increase Camp Lejeune’s participation in regional land use planning.  The installation recently accepted an offer from Onslow County to have a seat on the Onslow County Planning Board.   In response to the encroachment issue in the Verona area, Camp Lejeune has sought Onslow County support for noise disclosure requirements for persons selling land adjacent to the installation.  The county has also approved a request by Camp Lejeune to erect noise warning signs along the northern portion of GSRA (Ramirez, 2000).  Finally, Camp Lejeune is in the early stages of a Joint Land Use Study facilitated by the Office of Economic Adjustment, DOD.  The study will bring together community representatives and base officials to discuss and find possible resolutions to encroachment issues.

Camp Lejeune’s Commanding General is the chairperson for the East Coast Regional Review Board that is made up of representatives from military installations along the eastern coast.  This review board has decided to address encroachment as their first order of business (Ramirez, 2000).

12.2.3   Resolution

Camp Lejeune’s participation in Onslow County planning efforts, combined with involvement and support of regional natural resources management initiatives, will contribute to a Camp Lejeune presence beyond the fence line.  This will help increase harmony between military training and the public, and help to prevent the installation from shouldering a disproportionate responsibility of federally listed species recovery.  Looking to outside sources for possible land on which to conduct training may also alleviate current constraints.

Goal 1.  Participate in regional management initiatives with other regional landowners to encourage a landscape approach for ecosystem management and species recovery.

Objective:  Increase coordination between Camp Lejeune and other federal and state landowners in the region.

Objective: Pursue cooperative agreements with non-governmental organizations to encourage participation in regional management initiatives by private landowners.

Objective: Expand existing special use permits that permit opportunities to conduct training exercises on other available lands, such as the Croatan National Forest.

Objective:  Use Camp Lejeune/Croatan as basis for a regional conservation education program to demonstrate good land stewardship to region.

Coordination Required: Training and Operations, Environmental Management Division, The Nature Conservancy, U.S. Forest Service, USFWS, NCWRC, NC State University, NC Forest Service, Cherry Point Naval Air Station, MCAS New River.

Guidelines:  

1. Any actions or agreements will clearly be in support of the military mission of Camp Lejeune.


Goal 2.  Minimize future impacts on training and operations by increasing installation involvement in countywide zoning and land use planning.  

Objective: Become involved with zoning efforts in Onslow County, specifically in those areas adjacent to the installation. 

Objective: Foster a relationship with local developers to facilitate creative solutions to already existing developments and those developments that are planned near the installation.

Coordination Required: Facilities, Training and Operations, Onslow County Planning Department, Consolidated Public Affairs Office, Staff Judge Advocate, Environmental Management Division, MCAS New River.

12.2.4   Monitoring

· Document agreements or projects coordinated between agencies (both federal and state) and non-governmental organizations.

· Track trends in numbers of noise complaints (baseline data is currently available).

Drivers:

DODI 4715.3 D.2.n:  Fire is an integral element of natural processes.  All DOD Components shall manage fire in a manner to preserve health and safety, protect facilities, and facilitate the health and maintenance of natural systems. 

DODI 4715.3 F.2.b(3):  Maintain evolutionary and ecological processes, such as disturbance regimes, hydrological processes, and nutrient cycles.

MCO  P5090.2A 11104.2h:  Marine Corps installations which, due to mission requirements and vegetative types, are prone to wildfire will include fire management plans in their INRMPs.

2001 Federal Wildlands Fire Policy- “As a result of fire exclusion, the condition of fire adapted ecosystems continue to deteriorate: the fire hazard situation in these areas is worse than previously understood.” “ The fire hazard situation in the Wildland-Urban Interface is more complex and extensive than understood in 1995.”

National Fire Plan (2001)- “A major feature of the National Fire Plan is the interagency (especially between Federal and non-Federal entities) aspect of risk reduction planning and implementation.”

12.3   Wildland Fire Management

12.3.1   Issue

The amount of annual prescribed burning is limited by restricted access to training areas due to an intense operational tempo, weather conditions, and smoke management requirements.  As a result, insufficient fuel load control on Camp Lejeune can contribute to uncontrolled wild fires that could affect people and resources both on and off the installation.

12.3.2   Background

Prescribed fire can be used to control understory vegetation, creating a more favorable training environment, and to improve habitat for threatened and endangered species and game and non-game animals.  Prescribed fire also reduces hazardous fuel build-ups that can result in catastrophic wildfires affecting resources both on and off base.  In an intense wildland fire, timber can be destroyed, habitat for wildlife and plants can be severely affected, housing developments (within and adjacent to the installation) can be overrun, and worst-case, lives can be lost both by those trying to fight the fire and those inadvertently caught in its path.  Using the 2000 western wildfire season as an example, the wildland-urban interface in the entire country must become a top priority for managers facing similar conditions.


If all lands adjoining Camp Lejeune’s boundaries are defined as interface then there are approximately 71 miles of boundary that are considered to be wildland/urban interface.  Boundaries adjacent to waterways are not considered in this definition.  Of the 71 miles considered to be wildland/urban interface, approximately 20 miles are proposed for high priority fuels management to mitigate wildland fire hazards.  These areas are shown as high-risk interface areas on Figure 12.2.  Areas that are separated from the Base by roads or watercourses, have low numbers of wildland fire occurrences, or are adjacent to “urban” areas of the Base are not considered to be at risk from wildfire.  These areas will not be considered for fuels management beyond the current schedule of prescribed burning.  An exception occurs in the area around the intersection of US 17 and NC 210.

Many of the training areas that are most intensively used by ground units are periodically burned in support of RCW management.  These areas are more conducive to ground training exercises than are fire-suppressed areas.  Insufficient access to some areas on Base, such as the northeast section or Verona has resulted in dense fuel loading which often diminishes the training value of the area.   These areas are difficult to burn because of ground training intensity, exclusion due to surface danger fans, weather conditions, and smoke management concerns.  

12.3.3   Resolution

Consider increased access to training areas for prescribed burning, either by segmenting Training Areas into smaller subunits to allow simultaneous use by marines and forestry, or by making prescribed fire a priority in certain areas during certain periods of the year.

Goal 1.  Increase prescribed burning to 25,000 acres/year by the year 2005. 

Objective: Facilitate increased access to training areas by dividing each training area into smaller blocks to allow for concurrent use.

Objective:  Require direct coordination between Base Forestry and scheduling units for concurrent use.

Objective:  Develop a list of areas to be priorities for prescribed burning during appropriate months of the year.

Objective:  Quantify training use patterns to identify underutilized training areas to help prioritize where prescribed fire can be best applied to create an open forest structure that better facilitates training activities.

Objective: Increase the number of persons qualified to prescribe burn by training all Environmental Conservation Branch personnel and interested members of the Conservation Volunteers Program.


Coordination Required:  Training and Operations, Range Control, Environmental Management Division, and Tenant Commands  

Goal 2.  Identify, prioritize, and treat hazardous areas in the wildland/urban interface to mitigate the potential for wildfire to damage private or installation property.

Objective:  Determine which areas can be best treated through the resources of capable installation organizations (i.e., Facilities Maintenance, Training and Operations, Forest Management Program, etc.)

Coordination:  Training and Operations, Consolidated Public Affairs Office, Environmental Management Division, North Carolina Forest Service, Jones Onslow Electric Membership Corporation, Carolina Power and Light.

12.3.4   Monitoring

· Track acreage burned and problem areas.

· Document miles of wildland/urban interface treated.

· Conduct studies to determine effectiveness of fuel treatments, duration of effectiveness and plant community response.

Figure 12.2 High Priority Areas for Fuel Management aboard MCB Camp Lejeune, NC


[image: image37.wmf] 


Drivers:

DODI 4715.3 D.2.l  Consistent with ecosystem-based management, altered or degraded landscapes and associated habitats shall be restored and rehabilitated whenever practical.

MCO 5090.2A  11104 2d The Marine Corps will manage its lands to control and prevent soil erosion and to preserve natural resources by conducting surveys and implementing soil conservation measures.  Altered or degraded landscapes and associated habitats are to be restored and rehabilitated whenever practicable.

BO P3000.2010.5:  Commanders of units using training areas aboard Camp Lejeune or in the state of North Carolina, are responsible for compliance with environmental regulations as described in BO P3570.1 and the Trainer’s Environmental Handbook.

12.4   Training Area Sustainability

12.4.1   Issue

Camp Lejeune training areas have deteriorated due to a lack of attention, education, rehabilitation, and accountability.   Evidence of intensive training use is easily found in the field.  Remnant foxholes and fighting positions, field waste, and abandoned concertina and communications wire litter the landscape.   Field conditions are unsightly and interfere with training as well as land management activities.

12.4.2   Background

The foundation for the improvement of training area sustainability is currently described in the Standard Operating Procedures (SOP) for Range Control.  This document outlines unit responsibilities pertaining to permitted and prohibited activities as well as policing responsibilities.  However the SOPs are not widely adhered to as evidenced by the condition of the training areas.  This lack of compliance can be attributed to the lack of unit accountability and a minimal enforcement presence.  

The current scheduling system (Range Facility Management Support System - RFMSS) allows Range Safety Officers (RSOs) to reserve training areas for unit exercises.  This is often the first and last communication the scheduling unit has with the Range Control Office.  Though Range SOPs require the unit to call in to confirm their use of the area, this occurs for less than 2% of the scheduled hours.  As a consequence, when BO or SOP violations are documented, it is difficult if not impossible to definitively identify the violating unit.  


Violations of Range SOPs are the responsibility of the Range Control Office.  Enforcement of BOs are primarily the responsibility of Installation Security and Safety, though several base orders are intimately connected with natural resources management activities.  Several BOs are in place to comply with federal natural resource legislation, which is the responsibility of the Environmental Management Division.  Enhanced and assertive enforcement of both Range SOPs and BOs is needed to ensure compliance with federal laws.

Training area maintenance and management is often hindered by restricted access to training areas, as land management activities are currently a lesser priority than training operations.  An aggressive program consisting of prescribed burning, timber management, and erosion control/restoration activities could greatly improve training area condition.  Many areas of the installation have been neglected simply due to access problems.  Further, the existing Clean Sweep initiative provides a framework for annual or semi-annual rehabilitative efforts that if aggressively pursued, could significantly improve training area condition.

Camp Lejeune may choose to model a Clean Sweep initiative after Fort Bragg’s successful program.  Annually, a Letter of Instruction (LOI) is distributed to all installation commands that assign specific training areas to the units.  The area of responsibility is to be swept for refuse, ammunition, wire, and remnant fighting positions and other man-made holes.  Engineering units are tasked with providing assistance for any earth-moving rehabilitation.  At Fort Bragg, Operation Clean Sweep is the only activity to be scheduled during a two- to three-day timeframe, usually occurring sometime in the spring and fall.

12.4.3   Resolution

A coordinated, integrated approach to training area sustainability will contribute to mission lands that can support the military training mission far into the future.  This coordinated approach involves natural resources management, enforcement of, and unit accountability for, Range SOPs, and enforcement of BOs. 

Goal 1.  Create a training area sustainability initiative that integrates land use and land management activities.

Objective:  Schedule annual meeting with Training and Operations to coordinate resource management activities and training scheduling. 

Objective: Coordinate with Range Control to provide for more liberal scheduling of training areas for land management activities.  (e.g., Block-scheduling of training areas for multiple resource management efforts.)

Objective:  Evaluate the usefulness of establishing a training area or mission support opening rotation schedule to allow for rehabilitation of degraded areas.

Goal 2. Increase unit accountability and enforcement of Range Control SOPs and BOs.

Objective: Require scheduling units to confirm their usage or undergo an area checkout procedure.
Objective: Hire up to eight training area inspectors who will conduct routine inspections to identify SOP violations. 


Goal 3.  Implement a thorough and aggressive Clean Sweep program to rehabilitate degraded training areas.

Objective:  Assign areas of responsibility to tenant commands and schools.

Objective:  Educate marines on the mission of the Clean Sweep program.

Objective:  Plan and design Clean Sweep events to maximize input from all parties with knowledge of problem areas.

Coordination Requirements:  Facilities, Environmental Management Division, Training and Operations, Range Control, MC Service Support Schools, Installation Security and Safety.

12.4.4   Monitoring

· Document conflicts in scheduling natural resources management in training areas (e.g., number of times natural resources management activities are not accomplished because of training area scheduling, number of training areas or mission support openings that are closed temporarily for natural resources activities, etc.)

· Document number of new inspectors hired and trained.

· Document results of Clean Sweep program, if implemented (e.g., lbs. of trash removed from training areas, etc.) 

Drivers:

Sikes Act Section 670 (1) (C) (a) (3) (A) INRMP will provide for… the sustainable multipurpose use of the resources, which shall include hunting, fishing, trapping, and nonconsumptive uses…

Executive Order 12962 (1995)  Recreational Fisheries-  Intent to provide more recreational fishing opportunities by conserving, enhancing, and restoring aquatic systems.

12.5   Natural Resources Management in Major Developed Areas

12.5.1   Issue

The pockets of woodlands interspersed within the urban landscape present a unique natural resources management issue that involves human health and safety, unrealized recreational opportunities, and facilities maintenance and protection.  When practical, these urban forests are managed by the Forest Management Program, though their limited size, proximity to facilities, and limited access may prevent most management activity.  

12.5.2   Background

Cantonment-Housing areas on the installation include approximately 16,900 acres of developed areas in MCAS New River, Camp Johnson, Tarawa Terrace, Paradise Point, Midway Park, Hadnot Point, and French Creek.  Nearly 6,700 acres of designated military training areas are adjacent to these developed blocks.

Where forests interface with urban areas, risks to human health and safety increase from the threats of disease vectors, animal-vehicle collisions, or poisonous plants or animals.  Structural damage can result from infestation by rodents, insects, or birds.  Isolated woodlands tend to provide refugia for opportunistic species such as raccoons and small mammals that quickly increase in number to reach nuisance status.  

However, urban forests are well suited to providing sustainable, high quality outdoor recreation with minimal conflicts with the military training mission.  Urban forests can be managed to become a focal point for general recreational activities (running/walking trails, parks, etc.) and resource-based outdoor recreational activities (hunting, fishing, and wildlife viewing) in a mutually beneficial framework. 
Within the operational area of MCAS New River, bird aircraft strike hazards exist due to its geographic location and proximity to major water courses, estuaries, and coastal marine waters.  Daily and seasonal bird movements create varying degrees of hazardous conditions.  MCAS New River’s BASH program (Air Station Order 3710.40) is designed to identify and communicate hazardous conditions; establish operating procedures to avoid high hazard situations; and establish guidelines to eliminate, control, or reduce environmental factors that attract birds to the airfield.

Approximately 188 acres of vegetation surrounding the airfield was removed in 2000 in order to minimize obstructions to flight approaches and runways.  The areas that were treated will be reevaluated every five years for additional encroachment on airspace safety clearances.  While the removals were determined to have no significant impact (USMC 1999), the creation of additional early successional vegetation around the airfield increases concerns about deer-aircraft collisions.  Currently, the Base game warden spotlights deer weekly to monitor deer populations within the area of the airfield.  Depredation permits are available to remove nuisance wildlife if necessary.  

12.5.3   Resolution

Special forest management practices in urban forest areas may reduce risks to human health and safety, reduce facilities maintenance costs, and improve recreational opportunities on Camp Lejeune.

Goal 1. Identify the special management concerns of forests within developed areas.  

Objective:  Conduct an internal study of the urban forest to develop best management practices to discourage nuisance wildlife, reduce dangerous forest fuel loading, and improve the condition of desirable wildlife and RCW habitat.

Objective:  Establish a working group to set goals and coordinate urban forest management activities.

Objective:  Evaluate the potential for recreational development projects in the installation’s urban forests. 

Objective:  Develop and implement cost efficient structural modifications to minimize facilities damage due to nuisance wildlife.

Coordination requirements:  MCAS New River, MC Service Support School, School Of Infantry, Training and Operations, Installation and Environment, Dependent Schools, Marine Corps Community Services, and Tenant Commands, Installation Security and Safety. 


Goal 2.  Reevaluate wildlife hazards at MCAS New River based on recent establishment and maintenance of airspace safety clearances

Objective:  Conduct an initial airfield hazard assessment based upon data gaps in current wildlife-airfield interactions.  

Objective:  Develop a clear-zone management plan based upon safety clearances and vegetation height requirements in the Environmental Assessment, Establishment and Maintenance of Airspace Safety Clearances and Installation of an Instrument Landing System.

Objective:  Update ASO 3710.40 (Bird/Animal Aircraft Strike Hazard (BASH) Plan). 

Coordination Requirements:  MCAS, New River, S-4, Safety Environmental Affairs, MCAS Game Warden, and Installation and Environment, MCB.

Guidelines:  


1.  Utilize previous vegetation removal activities and success/failures as a benchmark.


2.   Promote recreational use of wildlife resources before depredation permit execution.

12.5.4   Monitoring

· Document impacts of nuisance wildlife (e.g., number of nuisance wildlife complaints, actual costs of facility damage by nuisance wildlife, number of wildlife/bird(aircraft strikes that lead to aircraft damage, etc.)

Drivers:

DODI 4715.3 D.2(h-I) (h) Management measures for the removal or control of exotic species shall be included in installation INRMPs, when applicable.  (i) Environmentally and economically beneficial landscaping practices shall be used on all DOD lands.  Each installation shall, to the extent practical, use regionally native plants for landscaping and other beneficial techniques.

MCO 5090.2A 11104.1h- Exotic Organisms “Marine Corps installations will not introduce exotic species into any natural ecosystem unless… such introduction will not have an adverse effect on those ecosystems…”.  “Exotic species with the potential for adverse effects on natural ecosystems will not be used in a manner that may result in escape to the wild.”

Executive Order 13112- Invasive Species- Emphasizes prevention of introductions, monitoring, and controlling invasive species on Federal lands.

12.6   Landscaping/Grounds Maintenance

12.6.1   Issue

Energy conservation and the use of native species are not emphasized in current landscaping programs.  Additionally, maintenance of existing manicured grounds involves extensive and frequent mowing.  This expensive practice may actually negatively affect natural resources by altering stormwater drainage and providing little value to native wildlife.

12.6.2   Background

Existing landscaping is generally comprised of low-growing, evergreen shrubs, ornamental grasses, flowering trees, and remnant pines and oaks.  An analysis has been completed of the aesthetic characteristics of the developed area of Camp Lejeune.  Funding constraints have postponed implementation of the recommendations made as a result of the analysis.  

12.6.3   Resolution

An evaluation of current landscaping maintenance costs may identify areas where cost savings can occur.  Additional savings may be realized by employing principles of conservation landscaping to reduce energy and water use.

Goal 1.  Apply principles of conservation landscaping using native species to reduce utility costs while enhancing the diversity of urban wildlife. 

Objective:  Investigate Naval Facility’s Energy Conservation Program for potential application to landscaping.

Objective:  Strategically retain, to the maximum extent practicable, any mature trees on project sites that could contribute to energy conservation.

Objective:  Use native plant species to contribute aesthetic and wildlife values in future landscaping.

Objective:  Examine feasibility of creating a bank of native plants removed from project sites to be used in landscaping projects.

Objective:  Encourage base housing tenants to plant native species for energy conservation and wildlife value.

Goal 2.  Reduce costs incurred from regular maintenance of manicured grounds by reducing either the extent or frequency of mowing (and apply savings to conservation landscaping.)

Objective:  Evaluate extent of mowing to identify areas that could be removed from the maintenance schedule.

Objective:  Evaluate frequency of mowing to identify areas that could be mowed less frequently.

Objective:  Identify areas that could be converted to perennial wildflower plots or established with native, ornamental trees so the areas could then be removed from the mowing regime.

Coordination Requirements:  Facilities and Environmental Management Division

12.6.4   Monitoring

· Track utility costs before and after conservation landscaping techniques are employed.

· Document landscaping efforts (number of site plans that include conservation landscaping principles, acreage on which conservation landscaping is applied, number of acres included in mowing contracts each year, etc.)




Drivers:

Clean Water Act
NC Sedimentation and Erosion Control Act
Endangered Species Act
MCO P5090.2a 11104 (5c)- Off-road Vehicles  “Existing unimproved roads will be monitored to prevent the roadway from moving into sensitive areas.”

12.7   Unimproved Trails and Access Roads

12.7.1   Issue

The degradation of unimproved trails and access roads cause sedimentation which impacts water quality and wetland function.  The diversion of traffic around impassable portions of roads degrades adjacent forest ecosystems.  If not addressed, this degradation may threaten endangered species habitat.  In addition, when roads and trails become inaccessible to authorized users of training areas, the ability of the base to facilitate mission related activities is compromised.
12.7.2   Background

Many of the more problematic roads were constructed before the Clean Water Act and associated wetland protection regulations.  Frequent funding shortfalls have limited the ability of the base to execute needed maintenance and repairs on these roads.  Additionally, the newly constructed roads in GSRA are degrading due to the high water table and the heavy equipment utilizing these trails.  However, the same financial limitations are compromising the installation’s ability to maintain these important roads.

Road conditions in the tank/mechanized training area in Combat Town were noted in a 1991 letter from USFWS:

The only problem encountered was a lack of road maintenance on a tank trail south of Combat Town.  Several areas were covered with water from tree line to tree line at impassable depths.  The banks at the tree line are eroding and eventually trees will be lost.  Also, the water barrier results in encroachment into contiguous habitat to get around the area.  Therefore, these problems need to be corrected presumably by providing a drainage outlet.

Following receipt of this letter, the damaged road was repaired, but other roads and trails are beginning to cause similar problems.

12.7.3   Resolution

Working within the existing framework of the Sedimentation Erosion and Land Stabilization Working Group (SELSWG) and other existing base working groups, a concerted effort between multiple base departments will facilitate establishing priorities, pooling resources and fixing degraded, unimproved roads and trails.

Goal 1.  Improve, by the employment of sustainable practices, the most severely degraded roads and trails.  Use innovative methods that are unique to the particular situation being treated.

Objective:  Identify and prioritize those roads where the degree of degradation is contrary to the purposes of the Clean Water Act or the Endangered Species Act, and pursue associated funding, or repair with local assets.

Objective:  Use the Sedimentation Erosion and Land Stabilization Working Group (SELSWG) to facilitate better communication between base departments when establishing common road repair priorities.

Coordination requirements:  Installation and Environment, Training and Operations, Installation Security and Safety

Goal 2.  Slow the rate of degradation of unimproved trails and access roads if funding remains a problem. 

Objective:  Limit access to degraded roads based on either vehicle type or user group.

Objective:  Identify short-term fixes to road problems.

12.7.4   Monitoring

· Develop a long-term road condition monitoring program based on user surveys (Marines/hunters/Installation and Environment Environmental Management Division technicians/etc.) to capture road conditions within training areas.

· Record number of road/trail improvement projects funded each year by multiple base departments.

· Document number of road/trail projects presented to SELSWG which originated from multiple base departments.




Drivers:

Coastal Barrier Resources Act

Endangered Species Act

Coastal Zone Management Act

DODI 4715.3 D.2.c  Biologically or geographically significant or sensitive natural resources (e.g. Wetlands, forests, floodplains, watersheds, estuaries, riparian areas, coastal barrier islands, marine sanctuaries, critical habitats, animal migration corridors) or species shall be inventoried and managed to protect these resources, and to promote biodiversity.

MCO P5090.2A 11200.5  USMC operations, activities, projects, and programs that affect the land, water, or natural resources of any coastal zone must be consistent, to the maximum extent practicable, with the enforceable policies of the coastal state’s approved management program.  

MCO P5090.2A 11201.1:  When appropriate, land management plans will address ecosystems, soils, water resources, wetlands and watersheds, estuaries, soil and water conservation, biodiversity, grounds maintenance, nonpoint source pollution control, landscaping, fire management, insect and disease management, crucial or unique coastal barrier systems, critical habitats, other areas of special interest, and impact of readiness requirements on natural resources

Related Base Orders:  

BO 11017.1D  Use of Off-Road Recreational Vehicles (ORRV)

BO 1710.20P  Hunting, Fishing, and Trapping Regulations

12.8   Onslow Beach

12.8.1   Issue

Onslow Beach provides the Marine Corps with one of only two major sites in the country for amphibious military training.  The beach also provides high quality recreation and important habitat for nesting sea turtles, colonial nesting shorebirds, shorebirds, and the federally threatened seabeach amaranth.  Atlantic coastal barriers are inherently dynamic, undergoing constant, small-scale changes.  However, impacts from recent storms in combination with inlet and intracoastal dredging and modifications have resulted in dramatic changes in the beach and dune system. 

12.8.2   Background

Onslow Beach, MCB Camp Lejeune is an 17.7 km long barrier island with the New River Inlet at its southern boundary and Bear Inlet at the northern boundary. 

The erosion problem presented on Onslow Beach varies along the length of the beach and is concentrated on the southern end. The northern end of the island, from Brown’s inlet extending approximately 4 km. southwest, is characterized by a high stable dune system and net accretion of sand in the last 100 years.  A transition zone occurs around the 




vicinity of the bridge where the net volume of sand eroding exceeds the amount accreting.  The segment of eroding beach extends the remaining 8 km. southwest to the New River Inlet.  A nearly eleven hectare washover flat has developed less than 0.8 km north of the New River Inlet leaving this southern portion vulnerable to inlet migration.  

Erosion on the south end of the island appears to have been accelerated in the last 30-50 years as a result of inlet and intracoastal dredging and modification. This erosion problem is chronic and accelerating with time and threatens the future utilization of Onslow Beach as an amphibious training facility.  

In addition to erosion problems along the beach, ORRVs affect habitat for threatened and endangered species, such as the sea turtles and seabeach amaranth, and habitat for shorebird communities.  A recently revised ORRV Base Order (11017.1D) prohibits drivers from accessing the beach during nighttime hours from May 15- October 31, prohibits driving on vegetation, restricts access to the beach strand to designated ingress/egress points, and restricts vehicles on the beach strand to the area seaward of a set of markers placed between the high tide line and the first line of vegetation.  Figure 12.3 shows the management considerations on Onslow Beach.

12.8.3   Resolution

Issues on Onslow Beach can be resolved by coordinating installation organizations to balance the demands on the beach through master planning, education, and monitoring.  Increased management and enforcement of the beach ORRV areas will also aid species protection on Onslow Beach.  

Goal 1.  Increase level of natural resource monitoring on Onslow Beach in support of proactive protected species management.

Objective: Conduct, at a minimum, monthly shorebird surveys to collect usage information.  Increase survey frequency from early April through July.

Objective: Continue intensive sea turtle monitoring program.

Objective: Conduct surveys for seabeach amaranth bi-weekly from late June through the growing season.

Goal 2.  In revisions to the Base Master Plan, highlight Onslow Beach as a sensitive and important feature that requires unique treatment in land-use planning and natural resources management activities.

Objective:  Recognize the important habitat value of dune blowouts, washovers, and maritime scrub communities in project planning.

Objective:  Where possible, projects should limit interaction/conflicts between recreational users, training activities, and sensitive natural resources. 

Goal 3.  Increase management/enforcement of the beach ORRV area.

Objective:  Perform annual maintenance on posts and signs restricting beach ORRV traffic to below the mean high tide line.

Objective:  Monitor the number of users and the frequency of use of the beach ORRV area. 

Objective:  Increase the presence of enforcement officers in the beach ORRV area.

Guidelines:  

1. Nighttime beach ORRV traffic is prohibited from May 15- Oct. 31.

2. Post signs and string enclosures around probable waterbird nesting areas by April.

3. Post signs at seabeach amaranth sites

Coordination requirements:  Installation Security and Safety, Environmental Management Division
Goal 4.  Develop conservation education program materials specific to Onslow Beach.

Objective:  Create multimedia educational programs, to include lectures/interactive program, targeting recreational and military users of Onslow Beach.
Coordination requirements:  Environmental Management Division, Consolidated Public Affairs Office, Marine Corps Service Support School

12.8.4   Monitoring:

· Document number of surveys conducted each year for shorebirds

· Document trends in issuance of citations for unauthorized ORRV use on Onslow Beach

· Track requests for presentations and programs about Onslow Beach, and number of presentations and programs given.

Figure 12.3.  Multiple Management Considerations on Onslow Beach, NC
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Drivers:

MCO 5090.2A 5201.1:  An environmental training program, hereby designated as a “CETEP,” will be established and maintained at all Marine Corps installations.

MCO 5090.2A 5204:  Environmental instruction will be incorporated, as appropriate, into all levels and types of training and education that are supported by Marine Corps personnel.

12.9   Conservation Education / Environmental Awareness

12.9.1   Issue

Camp Lejeune does not have an integrated, comprehensive environmental awareness program that targets not only active-duty marines, but also civilian employees, base school systems, and marine families.  

12.9.2   Background

The vast majority of environmental training that occurs at Camp Lejeune is compliance driven.  The Environmental Management Division conducts training courses on hazardous materials storage and disposal.  The Environmental Conservation Branch produces maps depicting endangered species sites that are valuable to the marines who have access to them.  Training and Operations trains active duty marines to become Range Safety Officers (RSO) which are certified to schedule training areas.  The material taught in the RSO class is based on the Range SOP Manual and includes general land conservation measures and protective use restrictions for endangered species sites.  Training and Operations also produces the Trainers Environmental Handbook that summarizes environmental considerations when scheduling and conducting training exercises.  

Efforts in conservation education have been the responsibility of Environmental Management Division.  Environmental personnel participate in various scientific seminars and workshops, and an Environmental Management Division website provides environmental education opportunities for a broader audience. The Environmental Conservation Branch accommodate requests for field trips by DOD schools, county schools, universities, and other interest-based organizations.  

Finally, in 1998 the Marine Corps initiated a Comprehensive Environmental Training and Education Program (CETEP).  It is largely described in MCO P5090.2A.   CETEP is to become an integrated program for all environmental training and education on base, including training and education for non-marines.  It includes components for local outreach and "systematic documentation and evaluation for validity and effectiveness."  In development of Camp Lejeune’s CETEP, natural resource conservation education needs should be addressed along with other environmental concerns.

12.9.3   Resolution

The development of an integrated, consolidated environmental and conservation education program to train marines, their families, and civilian personnel will increase compliance with, and support for, environmental base orders and federal laws.  

Goal 1.  Use the existing formal classroom structure and the upcoming CETEP to inform active-duty marines in the legal and ecological basis for Federal and State environmental laws, DOD Instructions, MCOs, BOs, and other regulations and instructions.

Objective: Design an appropriate environmental syllabus for different stages of a marine's career at Camp Lejeune utilizing existing forums such as new arrival orientations, professional military education, and MOS training.  

Objective: Produce educational brochures, maps, and other media to serve as guidance for Marines of all rank and specialty.

Objective: Develop protocol to educate visiting foreign units.

Goal 2.  Provide environmental and conservation education and opportunities to civilian employees, contractors, and the families of marines.

Objective: Sponsor a Conservation Volunteer Program to assist with natural resources management activities and to enhance the outdoor experience of interested persons.

Objective: Develop a conservation education program that includes activities, publications, and other media to serve a diversity of audiences.

Objective: Integrate environmental education into new employee orientations making best use of locally available or produced media.

Objective: Insert environmental considerations clause into contractual documents.

Objective: Host an Environmental Forum for civilian employees whose work comes in contact with natural resources. 

Objective: Conduct television interviews and radio shows for the base TV channel.

Objective: Develop a program of field trips and presentations to offer to Camp Lejeune DOD schools. 

Coordination Required:  Environmental Management Division, Training and Operations, Consolidated Public Affairs Office.  


12.9.4   Monitoring:
· Track CETEP use (e.g., number of marines participating in CETEP courses, number of CETEP courses using natural resources modules, participation by foreign units, etc.)

· Document environmental/conservation education efforts (number of Conservation Volunteers, trends in environmental violations as related to education efforts, number of employees attending environmental forums, etc.) 

13.0   Ecosystem Management Approach

The issue resolutions presented in the previous sections reflect transitional steps in the development of an executable ecosystem management approach.  A recurring theme in the resolutions is the need to fully integrate Fish and Wildlife Branch into the forest management prescription process along with other land use, management, and planning activities.  This can only be accomplished by clear communication and proactive involvement by natural resource managers during the early stages of land use decision-making and project development.   

The Interdisciplinary Team comprised of biologists and foresters will serve as the foundation of integrated natural resources management on Camp Lejeune.  Representatives from other Base departments may be asked to participate as necessary.  This body will develop, coordinate, and execute projects to benefit the ecological integrity of the natural systems found on the installation.  The team is tasked with reaching a balance between often-conflicting resource user needs and legal directives while fully supporting Camp Lejeune's training mission.  Further, decisions made by the team must contribute to the sustainability of the resources as a military training environment long into the future.

Prior to the compilation of a forest prescription, resource specialists must identify areas within the forest compartments scheduled for treatment that require special attention to meet the goals for a particular resource.  For example, the RCW manager must identify areas for understory control based on the likelihood of RCW dispersal into and occupation of an area.  This information will provide the timber and fire managers a framework under which an appropriate treatment may be selected.  Similarly, the game manager must present early in the process areas where hardwood restoration is needed, vital information for the timber manager.  


To fully support the training mission, team members will rely on a representative from the training community to identify training objectives, and resource managers will use specific management techniques to meet both training and natural resource needs.  It has been established that fire maintained forests provide the preferred environment for most ground training exercises. Identification of areas that, if burned regularly, would enhance training opportunities will allow for prioritization of treatments.  Prescribed fire to support training needs is fully compatible with, in fact complementary to, the achievement of ecosystem goals.  

To further support the training mission, the ID Team will interact with the training and facilities communities to assist in determining project alternatives that result in minimal impacts to resources without compromising the desired outcome of the project.  Interdisciplinary cooperation in resource management activities and project development will contribute to the long-term sustainability of Camp Lejeune's ecosystems.  These procedural shifts will aid in the transition from evaluating or mitigating impacts to a resource to managing for the benefit of a resource.

13.1   Ecosystem management in theory and practice

Maintain and improve the sustainability and native biological diversity of ecosystems.  This principle is exhibited in many of the issues presented in this document.  In the Forest Management Issue; through the restoration of longleaf pine, a native forest type, and conserving intact herbaceous communities, mission lands will become increasingly sustainable and biologically diverse. The Natural Communities/Biological Diversity issue addresses this principle by recognizing and monitoring the areas where natural communities have been found and thus making an effort at conserving native biological diversity.  The Fire Management Issue resolves to increase the annual acreage managed with prescribed burning in order to sustain and improve the current training environment.  Restoring the natural fire regime of the ecosystems on the base will further contribute to a sustainable and diverse land base.

Administer with consideration of ecological units and timeframes.  Ecological Units are the basis of the Ecological Classification System, which will be used to improve land use decisions. Timeframes are essential in producing a plan for the local and regional recovery of RCW populations. The Forest Management Issue addresses this by manipulating forest structure over time to facilitate continued growth of RCW population.  By allowing non-management ignited fires to burn to existing barriers when safe to do so promotes the spatial integrity of natural systems.  Further, prescribed fire intervals based on historic fire frequencies combines the features of both spatial and temporal units into a single management technique.

Support sustainable human activities.  Each issue resolution aims to maintain and improve the long-term capacity of Camp Lejeune to support the primary use of the installation- military training.  The entire INRMP process and document has been designed to address differing user and stakeholder interests in a manner that does not conflict with the requisite sustainability of the training environment. Specifically, the Game Management Issue addresses the multiple use of natural resources by responding to existing concerns regarding game management and providing the hunting community with enhanced recreational opportunities by increasing the total acreage of managed wildlife clearings.  

Develop a vision of ecosystem health.  This principle was integral to the development of the INRMP. At the start of the INRMP process, internal and external stakeholders were brought together to contribute and discuss the various issues surrounding Natural Resource Management aboard Camp Lejeune.  These early discussions became the basis for identifying points of change in current resource management. Throughout the development of the INRMP, these stakeholders were consulted and asked to review the drafts in order to ensure their input and consideration in the final product.  This principle will be advanced through goals outlined in the Regional Initiatives Issue. Partnerships developed with landowners, other federal and state agencies, county governments, conservation organizations and clubs will result in the continuation of a shared vision of the desired ecological condition of the region.  A unified vision of ecosystem health, or a desired future condition of the installation is premised on the ecological classification system (ECS) as a depiction of pre-settlement vegetative communities.  The ECS will serve as the foundation, or most basic framework, on which management decisions and strategies will be based.

Develop priorities and reconcile conflicts.  This principle will be accomplished internally through regular Interdisciplinary Team meetings, with participation by representatives from other base departments as necessary, including consultation with the Base INRMP Working Group.  Review of the INRMP will occur annually and will be updated and revised at least once every five years.  The working relationship with external agencies, advanced through INRMP development, will facilitate necessary shifts in management to respond to changing regional conditions and species status.

Develop coordinated approaches to work towards ecosystem health.  This principle is clearly illustrated in the Unimproved Trails and Access Roads Issue.  Emphasizing the concerted effort between multiple base departments, establishing priorities, and pooling resources to fix degraded areas, will result in the minimization of inefficiencies and duplication of effort.  The goals of the Land Use Planning Issue will provide for early and regular participation by all concerned personnel in the planning process thereby enhancing strategic program planning.  Projects identified to support and carry out goals and objectives of the INRMP will be proposed for funding each year.

Rely on the best science and data.  Camp Lejeune is committed to the collection, maintenance, and use of scientific data that is required for making sound natural resource and land use management decisions.   Many of the goals identified in this document require that more information and data be collected on a continual basis in order to develop management strategies.  For example, the Forest Management issue includes goals for a research project to evaluate the impacts of site preparation while the Onslow Beach issue calls for monthly shorebird surveys, bi-weekly seabeach amaranth surveys, and the monitoring of the number of ORRV users and frequency of use.  This information will help land managers improve the assessment of the long-term impacts of natural and human caused changes in the natural resources.  Further, on-site research conducted by universities has proven to be and will continue to be extremely valuable.  Ongoing studies such as RCW and black bear population monitoring, and the inventory of reptiles and amphibians, will continue to provide information on which to base management decisions.

Use benchmarks to monitor and evaluate outcomes.  This INRMP includes specific, measurable goals and objectives, as well as task schedules to be implemented at the installation.  The most obvious benchmarks will be advances towards the RCW recovery goal, the extent of native longleaf pine, and measures of diversity in the differing communities aboard the installation.

Use adaptive management.   This INRMP lays out a procedural method to achieve specific resource goals.  Through monitoring of the changes to the system of interest, managers will be able to measure success of programs and adapt environmental management efforts to accommodate changes.  For example, in the T&E Issue, goals that will increase inventorying and monitoring as well as effectively track trends in endangered species habitat requirements and spatial usage of that habitat will facilitate in adapting management to changing conditions.  Adaptive management provides the flexibility for the installation to respond to new resource information as well as changing mission requirements. 
Implement through installation plans and programs.  The INRMP is designed to provide ways to integrate natural resources considerations in to all areas of administration and planning.  Development of the INRMP has raised the awareness of all MCB operational departments that will facilitate a coordinated approach to accomplishing goals set forth in the plan.  One such goal that is in the best interest of the entire installation is to minimize future training restrictions associated with natural resource legislation by increasing integration between natural resources management planning, training, and operations.

13.2   Adaptive Management  

This INRMP lays out a procedural method to achieve specific resource goals.  The capacity of managers to measure success relies solely on their ability to monitor changes to the system of interest.  Currently, resource monitoring programs are linked only to legislative directives such as the Endangered Species Act or reporting requirements such as deer harvest data submitted to the state.  To evaluate success or failures in resource management, new monitoring programs should be considered for implementation.  Data collected through monitoring programs would provide crucial information to resource managers by identifying where management strategies may require modification.  These include but are not limited to the following:

· Breeding Bird Surveys

· Neotropical Migratory Bird Surveys

· Amphibian inventory and monitoring

· Regionally rare species monitoring- including but not limited to colonial shorebirds, Bachmans sparrow, painted bunting, and others.

· Herbaceous plant community monitoring

Data collection alone does not provide the framework for adaptive management decision-making.  The storage and manipulation of data generates management options.  In order to maintain this data/management options connection, it would be beneficial to:

· Develop a vegetative cover/current condition coverage for areas lacking attributes in the timber coverage.  This includes surface danger zones, mission support openings, and other areas not subject to commercial forest management.  

· Enhance data collection, manipulation, and analyses through the acquisition of recent aerial/satellite imagery, up to date GPS technology, and other field data equipment.  

Finally, data management aboard the base will be continually improved through:

· Updating and enhancing existing Ecosystem and Fire models to reflect changing conditions, science, and regulatory conditions.

· Maintaining, through training, the GIS proficiency of natural resources data managers; and

· Tracking and communicating emerging GIS data needs, existing deficiencies, and hardware and software deficiencies.  

Natural resources managers will coordinate GIS and data management issues with the GIS Office of Business Support and Logistics Department to ensure cost effective strategies are developed and executed for ensuring the availability of environmental data that is current, complete, and accurate.

At the broadest level, the landtype associations described in the ECS present a logical delineation of potential management areas.  The notable attributes of each of the areas distinguish them from the others as shown in Table 13.1.  As progress is made in the INRMP implementation, future plan revisions will reflect the application of management areas in goal setting, operational approaches, and restoration priorities.  

Ecosystem management cannot function without adaptive management.  The annual reviews of the INRMP as required by legislation create an implementation design that is conducive to stopgap and long-term changes in management direction.  

Table 13.1.  Potential Management Area Attributes  

	Resource
	LTAs

	
	
	
	
	
	
	Onslow Maritime Zone

	
	
	GSRA
	New River East
	New River West
	Coastal Sand Ridges
	Maritime Forest
	Beach/Barrier Island

	
	Military Training
	Intense training use; significant range development, road maintenance issues 
	Intense training use
	Intense training use
	Intense training use and high quality training opportunities
	Amphibious training uses:  Courthouse Bay / Mile Hammock Bay; riverine training hub
	Intense amphibious training; crossing over island, through marsh, onto mainland

	
	Forestry
	Cutover land; high longleaf restoration potential; intensive site preparation used for conversions
	Predominately loblolly- high restoration potential; contaminated timber.
	High restoration potential; mosaic of vegetation communities 
	Concentration of mature longleaf; less restoration potential; more Timber Stand Improvement emphasis
	Maritime influence; Non-commercial (surface danger zone) forests; High restoration potential
	N/A

	
	Fire
	Pocosins pose fire constraints; Wildland fire risks; access issues, prescribed fire used for range/forest maintenance 
	Significant fuel loads; longer fire return interval due to restricted access; smoke mgmt concerns –Rtes. 24 and 172 
	Unique fire behavior; high fuel loads due to longer return interval
	Good fire return interval; light fuel loading 
	Heavy fuel loading (large fuels) due to hurricane damage; good fire return interval; potential for using fire in marsh management 
	N/A

	
	Soils
	No xeric soils
	Highly productive 
	Well distributed, highly productive soils
	Xeric soils; poor productivity; upland erosion problems
	Moderate soil productivity
	Erosion associated with training and natural processes.

	
	Natural Communities
	Low concentration of natural communities.
	Wallace Creek Registered Natural Area; high concentration of natural communities
	Low concentration of natural communities
	High concentration of natural communities
	Moderate concentration of natural community; marshes are prevalent
	One of the least developed NC barrier islands.

	
	Wetlands
	Mitigation Bank; greater than 50% wetlands
	A few limesink depression ponds
	Bottomland hardwoods
	High concentration and numbers of depression ponds; unique wetland types – streamhead pocosin
	Tidal marshes – restoration through burning- hardwood encroachment 
	Marshes on inland - waterway side of island; overwash areas; 

	
	Water
	Partially in Cape Fear watershed.
	New River Watershed, Erosion – sedimentation problems; 
	Shoreline erosion on New River
	Sedimentation into surface water not a major problem
	
	

	
	T&E Species
	High plant diversity and number of sites; Any future RCW clusters are supplemental to MCB recovery goal.
	Deficient in longleaf RCW nesting habitat; Significant potential for RCW growth 
	RCW stable but not growing at same rates as mainside; high cluster goals; RLL potential
	Excellent RCW habitat; highest concentration of active RCW
	Long-term RCW goals; short term limitations- hurricane damage, young forest
	Unique habitat is provided for sea turtles and seabeach amaranth; protected species habitat

	
	Wildlife
	Unique wildlife habitat – black bear (70% of all bear mgmt), neotropical migratory bird habitat, deer; 
	Abundant reptile/amphibian habitat; Good habitat in general; beaver problems 
	Hardwood restoration potential; increase in nuisance bear problems 
	Ideal quail habitat
	Waterfowl habitat in marshes; 
	Colonial nesting shorebird habitat;

	
	Outdoor Recreation
	By invitation access for local hunt clubs; Insufficient forest openings.
	Good hunting opportunities, limited by access issues; Healthy wild turkey population; Wallace Creek (water recreation) 
	Good hunting; healthy pops of deer turkey quail; access conflict; when open – hunting concentrated in specific areas.
	Less hunting pressure overall; limited pockets of intense hunting pressure; good potential hunting
	High hunting pressure; good small game habitat and opportunities; fishing opportunities with boat ramps
	High recreation use at beach; pier/surf fishing; deer hunting;  ORRV traffic; recreation facilities development 

	
	Other
	
	Urban interface along Holcomb Blvd.; Rtes. 172 and 24; access constraints; illegal dumping
	Topography exists; farmed prior to USMC ownership
	Good quality herbaceous community
	Solidago villosicarpa sites; maritime/ storm influenced system
	Unique public access issues.





SECTION IV   INRMP Implementation

14.0   INRMP Implementation

14.1   Funding natural resource projects

14.1.1   Installation Operation and Maintenance Funds

The Marine Corps uses the following funds to meet environmental requirements: Naval Working Capital Fund (NWCF); Military Construction (MILCON); Operation and Maintenance, Marine Corps (O&MMC); Operation and Maintenance, Marine Corps Reserve (O&MMCR); reimbursable Agricultural Outlease, Forestry, and Fish and Wildlife Access Fees; Qualified Recycling Program (QRP) Revenues; and the Defense Logistics Agency, Defense Fuel Supply Center (DLA, DFSC) funds.  Appropriations for Operation and Maintenance funds are distributed to installations not only for natural resource actions, but for a wide variety of installation activities.

The Office of the Secretary of Defense annually establishes environmental funding policy that attempts to fund all DOD class 0 and class I requirements and a prudent number of class II requirements to ensure that forthcoming deadlines are met in accordance with environmental laws and regulations.  Environmental Quality Classes represent a ranking system based on current and potential status of legal compliance with Federal and applicable State regulations.  These classes are summarized below.

Class O. This class includes activities needed to cover recurring administrative, personnel, and other costs associated with managing environmental programs that are necessary to meet applicable compliance requirements (Federal, state, and local laws and regulations as well as EO's, DOD policies, and the Final Governing Standards (FGS) overseas) or that are in direct support of the military mission. This class also includes environmental management activities associated with the operation of facilities, installations, and deployed weapon systems. Recurring costs 


consist of manpower, training, supplies, HW disposal, operating recycling activities, permits, fees, testing, monitoring and/or sampling and analysis, reporting and record- keeping (e.g., Toxic Release Inventory reporting), 

Class I. This class includes necessary projects and activities that are currently out of compliance (have received an enforcement action from a duly authorized Federal, state, or local authority; have a signed compliance agreement or have received a consent order; and/or have not met requirements based on applicable Federal, state, and local laws and regulations as well as EO's, DOD policies, and FGS overseas). This class also includes necessary projects and activities that are not currently out of compliance (deadlines or requirements have been established by applicable requirements, but deadlines have not passed or requirements are not in force), but will be out of compliance if projects or activities are not implemented within the current program year. Those activities include the preparation of plans (e.g., NEPA documentation, master plans, emergency response plans, integrated natural and cultural resources management plans, pollution prevention plans, etc.), opportunity assessments, and inventories. The preferred approach is to use pollution prevention projects or activities, if cost-effective, to bring a facility into compliance. For overseas facilities, this class includes projects and activities necessary to alleviate the human health threats to ongoing operations or necessary to comply with applicable treaties and agreements.

Class II. This class includes necessary projects and activities that are not currently out of compliance (deadlines or requirements have been established by applicable Federal, state, and local laws and regulations as well as EO's, DOD policies, and FGS overseas, but deadlines have not passed or requirements are not in force), but will be out of compliance if projects or activities are not implemented in time to meet an established deadline beyond the current program year. The preferred approach is to use pollution prevention projects or activities, if cost-effective, as the means of maintaining or bringing a facility into compliance. For overseas facilities, this class includes projects and activities identified using risk-based prioritization practices that meet the long-term objective of full implementation of the FGS for each foreign country where DOD maintains substantial installations.

Class III. This class includes projects and activities that are not explicitly required by law, but are needed to address overall environmental goals and objectives.

Projects described in the INRMP have been assigned the appropriate Environmental Quality Classes to substantiate the first level of funding priorities.  Specifically, Class I projects will always be the priority for each fiscal year in which they appear.  Table 14.1 below lists Class I projects included in the INRMP.

14.1.2   Reimbursable Forest Management Operations

Proceeds generated from the sale of forest products on Department of Defense lands are used to reimburse operational expenses incurred from forest management on the installation on which they are generated.  Forty percent of net proceeds from timber product sales of are distributed to Onslow County and the remainder is transferred to HQMC for contribution to the Forest Reserve Account.  Assets are then redistributed from HQMC to installations supporting an approved forest management program.  Monies originating from the sale of timber products cannot fund any activities other than those directly related to the economic production and sale of forest products.  These activities are assigned the environmental Class 0 designation and include: 1) Forest Improvement, 2) Reforestation, 3) Forest Protection (including prescribed fire), 4) Forest Access Roads, 5) Timber Sales, 6) Management, and 7) Forestry Equipment.

Economically, Camp Lejeune’s forestry program is self-sustaining.  With regards to other natural resource management funding processes, forest management activities are considered separate from those assigned class designations.   Although not directly tied to other natural resource management actions by funding, such as threatened and endangered species management, a certain level of funding and revenue production for forest management is critical to meeting other natural resource goals and objectives.  For example, the continuation of forest management on Camp Lejeune is requisite to meeting local and regional RCW recovery objectives through longleaf restoration and prescribed fire.  

14.1.3   Funding Integration Projects
Several projects contributing to INRMP implementation may require cost sharing among departments.  These projects include those that seek to improve coordination and cooperation, as well as discrete on the ground projects such as trail improvements.  Such projects would likely be funded through installation operation and maintenance funds.  Table 14.2 summarizes integration projects requiring some level of cost sharing.  Many projects can be executed using currently covered personnel costs and other local resources.

14.2   Prioritization

The projects listed in Table 14.3 represent the specific natural resource management activities necessary to implement the INRMP.  Complete implementation relies on the funding of each of the listed projects over the period of five years.   Since the amount of work to be accomplished is not consistently matched with available funding, prioritization of Class II and III projects is necessary.  Table 14.4 displays the Class II and III projects that have been assigned an annual priority.  

To facilitate the funding process, projects have been prioritized to reflect the relative importance of each project in the achievement of INRMP goals.  Priorities are further categorized by fiscal year to aid in the annual funding request and processing cycle.  Class I projects are excluded from this prioritization as they always take precedence to Class II and III projects.  On an annual basis, depending upon fund availability, the high priorities will take precedence to medium and low priorities for implementation.  

Table 14.1.  Class I Projects Identified in the INRMP.

	
	Project Name
	Project Description

	CLASS I PROJECTS
	Soil Conservation/Erosion Control (identified sites)
	Numerous eroding sites along roads and trails, in mission support openings, and in training areas throughout base have been identified as in need of rehabilitation to prevent any potential violation of water quality standards.

	
	Monitoring/Maintenance of Wetland Mitigation Bank
	To fulfill agreements satisfying Clean Water Act mitigation projects, this project will continue hydrologic and vegetation monitoring of the GSRA mitigation bank.

	
	Marine Resources Assessment/ Seasonality Matrix
	Develop an assessment of marine species, focused on protected sea turtles and marine mammals, for the inshore operating areas that includes distribution and seasonality information for use in consultations under the ESA and MMPA.

	
	RCW Military Impacts Study- Remote Sensing Equipment
	Acquire remote sensing equipment, by purchase or contract, required for the completion of the Military Impacts Study (RCW).    

	
	Dune Stabilization and Protections
	Stabilize and protect primary sand dunes (within military training area) by installing sand fencing and plantings of appropriate vegetation.

	
	Cantonment  Wetlands & Protected Resources Master Plan
	This plan would be a comprehensive, long-term plan that addresses future wetland impacts, mitigation requirements, protected species, and other significant resources in the cantonment area.  The plan would facilitate project planning that minimizes impacts and streamlines reviews.

	
	T&E Species Surveys/Mgmt. Support (SCA labor)
	Provide monitoring and surveys of the seven federally listed species on the Base, primarily by three Student Conservation Associates.

	
	T&E Species Surveys/Contract Support
	Update endangered species surveys for areas identified in annual “Long Range Silvicultural Prescription Plan” and areas proposed for construction projects.

	
	RCW Foraging Habitat Inventory/Plant Community Map
	Duplicate 1998-2000 Foraging Habitat Inventory to include information regarding herbaceous community to be used in plant community mapping and to document beneficial changes to RCW habitat.

	
	Annual RCW Population Monitoring
	Collects data for cluster productivity, population demographics and conducts cavity maintenance, provisioning, and banding.


Table 14.2   INRMP Integration Projects Prioritized by Fiscal Year.

	
	Supporting Goal
	Project
	Responsible Unit
	Estimated Cost
	Priority

	FY02
	 
	 
	 
	 
	

	IP5
	Increase management/ enforcement of the beach ORRV area.
	Increase the presence of enforcement officers in the beach ORRV area.
	ISS
	Personnel costs
	1

	IP1
	Evaluate utility of land-use designations or zoning for Camp Lejeune.
	Update current Land Status GIS layer.
	I&E, Business Services.
	45000
	2

	IP16
	Improve, by sustainable practices, the most severely degraded roads and trails.
	Identify, prioritize, and initiate repair of degraded roads and trails in the training areas.
	I&E, T&O
	Personnel costs; $200,000 annually
	3

	IP2
	Increase communication and information sharing between planners and environmental/natural resource subject matter experts to enhance efficiency in project development
	Develop and implement a cross training curriculum for natural resources and planning personnel.
	I&E- Public Works/Planning, Fish and Wildlife
	Personnel costs
	4

	IP12
	Implement a thorough and aggressive Clean Sweep Program to rehabilitate degraded training areas.
	Implement annual/biannual Clean Sweep.
	T&O
	Personnel costs
	5

	IP4
	Increase management/ enforcement of the beach ORRV area.
	Monitor the number of users and the frequency of use of the beach ORRV area. 
	ISS
	Personnel costs
	6

	FY03
	 
	 
	
	
	

	IP11
	Increase unit accountability and enforcement of Range Control SOPs and Base Orders.
	Hire up to 8 training area inspectors to conduct routine inspections.
	T&O
	up to $500,000 annually
	1

	IP3
	Increase management/ enforcement of the beach ORRV area.
	Perform annual maintenance on posts and signs restricting beach ORRV traffic to below the mean high tide line.
	ISS, I&E(FWB)
	Personnel costs; <$1000 (materials) annually
	2

	IP9
	Regularly acquire installation wide digital orthophotography for use in natural resource & training area management as well as land use planning
	Refer to project #FMB3180 (INRMP Projects)
	I&E, T&O, BSS
	TBD
	3


Table 14.2   INRMP Integration Projects Prioritized by Fiscal Year (continued).

	
	Supporting Goal
	Project
	Responsible Unit
	Estimated Cost
	Priority

	FY03 (continued)

	IP8
	Use the existing formal classroom structure and the upcoming CETEP to inform active-duty Marines in the legal and ecological bases for conservation.
	Produce educational media including brochures, maps, and other media to serve as guidance for Marines of all rank and specialty.
	I&E, T&O, Business Services
	$5000 annually
	4

	IP6
	Develop conservation education program materials specific to Onslow Beach.
	Create multimedia educational programs, to include lectures/interactive program, targeting recreational and military users of Onslow Beach.
	I&E(EMD)
	Personnel costs; $5000 one time materials
	4

	FY04
	 
	 
	
	
	

	IP7
	Use the existing formal classroom structure and the upcoming CETEP to inform active-duty Marines in the legal and ecological bases for conservation.
	Design an appropriate environmental syllabus for different stages of a Marine's career at Camp Lejeune utilizing existing forum
	I&E, T&O
	Personnel costs
	1

	IP13
	Incrementally develop an Urban Forest Management Plan to address the special management concerns regarding the interface between developed and undeveloped areas.
	Conduct internal study of urban forests to develop management practices that will discourage nuisance wildlife, reduce dangerous fuel loading, and minimize transmissions of insect borne diseases.
	I&E, MCCS
	Personnel costs
	2

	FY05
	 
	 
	
	
	

	IP10
	Identify, prioritize, and treat hazardous areas in the Wildland/Urban interface to mitigate the potential for wildfire damage.
	Treat with mechanical equipment and/or prescribed fire hazardous fuel loads at wildland/urban interface.
	I&E, T&O, Business Services
	Personnel costs; $15,000 equipment annually
	1

	IP15
	Reduce costs incurred from regular maintenance of manicured grounds.
	Evaluate extent and frequency of mowing while identifying areas that could be removed from mowing schedule.
	I&E
	Personnel costs
	2

	FY06
	 
	 
	
	
	

	IP14
	Apply principles of conservation landscaping using native species to reduce utility while enhancing the diversity of urban wildlife.
	Develop and Backyard Habitat program for base housing tenants.
	I&E
	Personnel costs
	3


Table 14.3   Class O, II, and III Projects Identified in the INRMP

	Project Class:  O



	ID #


	Project Name
	Media Manager
	Recurring
	FY02
	FY03
	FY04
	FY05
	FY06

	FM3B60
	Forest Protection
	Forest Management
	Yes
	$283,000
	$294,000
	$306,000
	$319,000
	$332,000

	FM3B50
	Timber Access Road Maintenance
	Forest Management
	Yes
	$51,000
	$53,000
	$50,000
	$57,000
	$60,000

	FM3B70
	Forestry Equipment
	Forest Management
	Yes
	–
	$35,000
	$35,000
	$435,000
	$435,000

	FM3B10
	Forest Supervision and Management
	Forest Management
	Yes
	$442,000
	$460,000
	$480,000
	$500,000
	$520,000

	GN13
	BASH Assessment
	Game/Non-Game Manager
	No
	–
	$50,000
	–
	–
	–

	GN12
	Clearzone Management Plan
	Game/Non-Game Manager
	No
	$30,000
	–
	–
	–
	–

	FM3B20
	Reforestation
	Forest Management
	Yes
	$233,000
	$243,000
	$254,000
	$266,000
	$294,000

	FM3B30
	Timber Stand Improvement
	Forest Management
	Yes
	$83,000
	$86,000
	$90,000
	$93,000
	$97,000

	FM3B40
	Timber Management
	Forest Management
	Yes
	$242,000
	$252,000
	$262,000
	$272,000
	$283,000

	Project Class:  II



	ID #


	Project Name
	Media Manager
	Recurring
	FY02
	FY03
	FY04
	FY05
	FY06

	GN11
	Natural Heritage Inventory Update
	Game/Non-Game Manager
	No
	–
	$125,000
	–
	–
	–

	SW06
	Development of a Natural Communities GIS Data Layer
	Soils and Wetlands Manager
	No
	–
	–
	–
	$75,000
	–

	SW08
	Shoreline Stabilization/Marsh Creation
	Soils and Wetlands Manager
	Yes
	$750,000
	$750,000
	$750,000
	$750,000
	$750,000

	SW03
	Basewide Wetland Delineations
	Soils and Wetlands Manager
	Yes
	$125,000
	$125,000
	$125,000
	$125,000
	$125,000

	Project Class:  III



	ID #


	Project Name
	Media Manager
	Recurring
	FY02
	FY03
	FY04
	FY05
	FY06

	EO01
	Conservation Education
	Ecosystem Outreach Manager
	Yes
	–
	$100,000
	$100,000
	–
	–

	EO02
	Conservation Volunteer Program Startup
	Ecosystem Outreach Manager
	No
	$20,000
	–
	–
	–
	–


Table 14.3   Class O, II, and III Projects Identified in the INRMP

	Project Class:  III



	ID#


	Project Name
	Media Manager
	Recurring
	FY02
	FY03
	FY04
	FY05
	FY06

	FM09
	Long-term Fire Effects Study
	Forest Management
	Yes
	–
	$80,000
	$10,000
	$10,000
	$10,000

	GN06
	Bottomland Hardwood Community Restoration
	Game/Non-Game Manager
	No
	–
	$5,000
	$5,000
	–
	–

	GN03
	Fisheries Management
	Game/Non-Game Manager
	Yes
	$20,000
	$20,000
	$20,000
	$20,000
	$20,000

	GN04
	Recreational Fishing Pond Shoreline Management
	Game/Non-Game Manager
	Yes
	$14,000
	$14,000
	$14,000
	$14,000
	$14,000

	GN05
	Wildlife Clearing Maintenance and Management
	Game/Non-Game Manager
	Yes
	$70,000
	$70,000
	$70,000
	$70,000
	$70,000

	GN01
	Wildlife Damage Control/Management
	Game/Non-Game Manager
	Yes
	$12,000
	$12,000
	$12,000
	$12,000
	$12,000

	GN07
	Green Tree Reservoir Creation
	Game/Non-Game Manager
	Yes
	–
	$35,000
	$35,000
	$35,000
	–

	GN09
	White-tailed Deer Ecology/Demography
	Game/Non-Game Manager
	Yes
	$109,000
	$67,000
	$46,000
	–
	–

	GN10
	Distribution and Habitat Affinities of Amphibians
	Game/Non-Game Manager
	No
	–
	–
	$290,000
	$290,000
	$250,000

	GN02
	Aquatic Weed Control
	Game/Non-Game Manager
	Yes
	$5,000
	$5,000
	$5,000
	$5,000
	$5,000

	FM3B100
	Handheld GIS/GPS Data Collection Hardware
	Forest Management
	Yes
	$25,000
	–
	–
	–
	–

	FM3B90
	Wildland Fire Fuels Inventory Update
	Forest Management
	Yes
	–
	$120,000
	–
	–
	–

	FM3B80
	Geospatial Digital Imagery of Greater Camp Lejeune Area
	Forest Management
	Yes
	$150,000
	–
	$150,000
	–
	$150,000

	FM08
	Silvicultural History GIS Layer
	Forest Management
	No
	–
	$100,000
	–
	–
	–

	SW01
	Borrow Pit, Spoil, and other Disturbed Site Rehabilitation
	Soils and Wetlands Manager
	Yes
	$15,000
	
	
	
	

	SW07
	Wetland Restoration – Northern Pocosin, GSRA
	Soils and Wetlands Manager
	No
	–
	$30,000
	–
	–
	–

	ES07
	RCW Habitat Model:  Development/Modification
	Endangered and Threatened Species Manager
	No
	–
	–
	$60,000
	–
	–


Table 14.4   Class II and Class III Projects with Annual Prioritization.

	PROJECT
	
	FY 2002
	
	FY 2003
	
	FY 2004
	
	FY 2005
	
	FY 2006

	
	
	Hi
	Med
	Low
	
	Hi
	Med
	Low
	
	Hi
	Med
	Low
	
	Hi
	Med
	Low
	
	Hi
	Med
	Low

	Basewide Wetland Delineations
	
	X
	
	
	
	X
	
	
	
	X
	
	
	
	X
	
	
	
	X
	
	

	GSRA Pocosin Restoration
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Natural Communities GIS Layer
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	

	Shoreline Stabilization/ Marsh Creation
	
	X
	
	
	
	X
	
	
	
	X
	
	
	
	X
	
	
	
	X
	
	

	Soil Disturbance Study/ Perennial Plants
	
	X
	
	
	
	
	X
	
	
	X
	
	
	
	
	X
	
	
	X
	
	

	RCW Habitat Model
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	

	Fisheries Management
	
	X
	
	
	
	
	X
	
	
	
	X
	
	
	X
	
	
	
	
	X
	

	Fishing Pond Shoreline Management
	
	X
	
	
	
	X
	
	
	
	X
	
	
	
	X
	
	
	
	X
	
	

	Wildlife Clearing Mgmt./Maintenance
	
	X
	
	
	
	X
	
	
	
	X
	
	
	
	X
	
	
	
	X
	
	

	Aquatic Weed Control
	
	
	
	X
	
	
	X
	
	
	
	
	X
	
	
	X
	
	
	
	
	X

	Wildlife Damage Control/ Management
	
	
	X
	
	
	
	X
	
	
	
	X
	
	
	
	X
	
	
	
	X
	

	Bottomland Hardwood Restoration
	
	
	
	
	
	
	X
	
	
	
	
	X
	
	
	
	
	
	
	
	

	Green Tree Reservoir Creation
	
	
	
	
	
	
	
	X
	
	
	X
	
	
	
	
	
	
	
	
	

	Conservation Education
	
	
	
	
	
	X
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	White Tailed Deer Ecology/Demography
	
	
	X
	
	
	
	X
	
	
	
	X
	
	
	
	
	
	
	
	
	

	Amphibian Distribution/Habitat Affinities 
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	X
	
	
	
	X
	

	Natural Heritage Inventory Update
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	Borrow, Spoil, Disturbed Site Restoration
	
	X
	
	
	
	
	X
	
	
	X
	
	
	
	
	X
	
	
	X
	
	

	Clearzone Management Plan
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	BASH Risk Assessment
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Silvicultural History GIS Development
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Long Term Fire Effects Study
	
	
	
	
	
	X
	
	
	
	
	X
	
	
	
	X
	
	
	
	X
	

	Marine Resources Assessment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RCW - Remote Sensing Equipment
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Dune Stabilization & Protection
	
	
	
	X
	
	
	
	X
	
	
	X
	
	
	
	
	X
	
	
	
	X

	Cantonment Wetlands & T&E Plan
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Conservation Volunteer Prog. Startup
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Handheld GIS/GPS Hardware
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Fire Fuels Update
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Acquisition- Digital Orthophotography
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


14.3   Roles and Responsibilities for INRMP Implementation

INRMP implementation relies on a collaborative effort by MCB, Camp Lejeune.  Each level of the organizational structure will have some level of responsibility through the life cycle of INRMP implementation, from annual project prioritization, funding requests and processing, and final project implementation.  A summary of these roles and responsibilities follows.

14.3.1   Commanding General (CG), Marine Corps Base Camp Lejeune

By signing the INRMP, the CG is authorizing and endorsing the management direction, projects, and enhancements of interdepartmental integration both in theory and practice.  In doing so, the cost expenditures associated with implementation are recognized and approved for appropriate funding solicitations.  Ultimately, the CG retains responsibility for full implementation of the endorsed INRMP.

14.3.2   Chief of Staff (COS), Marine Corps Base, Camp Lejeune

It is the responsibility of the COS to maintain information flow between the CG and the primary implementing organization, Installations and Environment.  Similarly, the COS will oversee interdepartmental collaboration regarding INRMP implementation.

14.3.3   Assistant Chief of Staff, Installations and Environment (AC/S, I&E)

The AC/S, I&E is directly responsible to the CG and COS in reporting the status of INRMP implementation.  The AC/S will determine funding priorities for the department, addressing INRMP project funding needs as a component of overall installation maintenance and improvement needs.  The AC/S will also play a role in ensuring appropriate coordination between planning and natural resource management personnel.  


14.3.4   Director, Environmental Management Division

The Director will maintain the flow of information regarding environmental affairs, including INRMP implementation progress to the Deputy AC/S, I&E and the AC/S, I&E.  The Director is also responsible for elevating funding requests to the departmental level.  The Director is also responsibly for identifying and elevating obstacles to accomplishing INRMP goals and objectives.

14.3.5   Head, Environmental Conservation Branch

The Branch Head is responsible for overseeing day-to-day implementation of INRMP projects and reporting progress to the Director.  The Head will facilitate financial requests and emerging management/operational disputes.   The Branch Head also oversees the coordination and consultation with appropriate regulatory agencies when necessary for implementation actions associated with the INRMP.

14.3.6   Assistant Chief of Staffs: Training and Operations, Installation Safety and Security, Marine Corps Community Services, Base Comptroller.  Consolidated Public Affairs Office (AC/S)

The AC/S of each MCB department is charged with delegating tasks to department personnel to assist and contribute to INRMP implementation.  These tasks may include coordination, integrated planning, funding requests, or discrete on the ground actions.  The AC/S[s] also identify as needed, further actions required to continue integrated natural resource management on MCB, Camp Lejeune.
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Appendix A.
Agency and Public Review and Comment

[image: image39.png]ndents fally for nonviorent justice

Others say U.S. has been patient enough

billed as a national “day of ac-
tion” to stop a war.

At the University of Wiscon-
sin-Madison, organizers were
hoping to rekindle the antiwar

> fervor that made the campus a

hotbed of opposition to the Viet-
nam War. “1-2-3-4, we won’t
support your racist war,” the
crowd of 400 chanted.

In Rhode Island, students at
Brown University used rap mu-

sic, poetry and song and dance
to speak out against violence
and express anger over the way
the media have covered the in-
cident.

Not everyone favored a
peaceful resolution.

At the University of Califor-
nia at Berkeley, a small contin-
gent- waved U.S. flags while
1,000 others gathered for peace.
From time to time, shouting

matches of “U-S-A” vs. “Stop .
The War!” broke out in the
crowd.

At MIT, Tom Lancaster, 24, of
Somerville, Mass., held “Sup-
port America” signs and debat-
ed some of the students wear-
ing peace signs on their shirts.
He said he thinks the United
States has been patient enough.

“I think we’ve tried it their
way,” said Lancaster, a gradu-
ate student in chemical engi-
neering.

UNITED STATES

MARINE CORPS BASE, CAMP LEJEUNE

Public Notice

Marine Corps Base, Camp Lejeune invites the public to review

and comment on it's FINAL DRAFT INTEGRATED NATURAL

RESOURCES MANAGEMENT PLAN.

resources.

The Integrated Natural Resources Management Plan (INRMP)
was developed to outline how Camp Lejeune will conserve and
rehabilitate its natural resources in support of maintaining the
sustainability of the installation's training mission. This includes
addressing the management of aquatic resources, forested
resources, game and non-game wildlife, biodiversity, species
protected under the Endangered Species Act, and other natural

Natural resource management activities described in the INRMP
are and must remain consistent with the use of the installation to
ensure military preparednes. The INRMP does not modify on-
going military use of mission lands.

Copies of the Draft INRMP will be available at the following
Onslow County Public Libraries during the period from
September 19-October 19:
Swansboro: 1460 West Corbett Avenue
Jacksonville: 58 East Doris Drive
Sneads Ferry: 242 Sneads Ferry Road
Richlands: 301 North Wilmington Street

The INRMP can also be viewed on the Internet at
http://WWW.lejeune.usmc.miVmcb/emd/immp/innnp.htm.
Comments should be delivered to Camp Lejeune at the following
address no later than October 19, 2001.

Commanding General

AC/S, I&E /EMD/ECON

Marine Corps Base
PSC Box 20004

Camp Lejeune, North Carolina 28542-0004
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MARINE CORPS BASE
PSC BOX 20004
CAMP LEJEUNE, NORTH CAROLINA 28542-0004

IN REPLY REFER TO:
11000
BEMD

SEP 17 2001

Dear Interested Citizens:

The Integrated Natural Resource Management Plan (INRMP) you are about to review
has been developed in coordination with State and Federal natural resource
agencies in an effort to apply the best science to continuing and emerging natural
resource management issues. Marine Corps Base, Camp Lejeune is committed to our
role as stewards of natural resources; to fulfill our obligation, to sustain
military training operations while contributing to the integrity and diversity of
the natural systems for which we are responsible.

The INRMP describes current natural resource management programs and activities
while setting five-year goals and objectives meant to change direction in
management where conditions or new science suggest a change is prudent. As a
neighbor to Camp Lejeune, your input regarding the scope and direction of our
management decisions is valuable to us so that we may continue to contribute to
the economic and ecologic values this community places on natural resources.

As you will read in the plan, Camp Lejeune has a long and successful history in
natural resource management. During this planning cycle, natural resource
managers have addressed issues that have not been addressed previously, including
the New River and Regional Conservation Initiatives. Any success in these
resource areas that extend beyond installation boundaries is dependent upon public
support and cooperative efforts that include, but are not limited to, Camp
Lejeune.

We hope that through this INRMP review, you will become more familiar with the
natural resources that make eastern North Carolina unigue and in some instances,
globally significant. It is our intent to conserve these natural resources while
facilitating military training long into the future. Your input regarding the
content of the INRMP will better enable us to achieve these compatible goals.
Please send written comments, no later than October 19, 2001, to the following
address.

Commanding General
ATTN: I&E DEPT/EMD/ECON
PSC Box 20004
Marine Corps Base
Camp Lejeune, North Carolina
28542-0004

Camp Lejeune thanks vyou for your participation in this natural resource planning
effort.

Sincerely,

SCOTT A. BREWER, PE

Director, Environmental Management Division
By direction of

the Commanding General
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FISH AND WILDLIFE SERVICE
Raleigh Field Office
Post Office Box 33726
Raleigh, North Carolina 27636-3726

November 26, 2001

Mr. Scott A. Brewer

Director, Environmental Management Division
Marine Corps Base

PSC 20004

Camp Lejeune, North Carolina  28542-0004

Dear Mr. Brewer:

The U.S. Fish and Wildlife Service (Service) has reviewed your letter of September 25, 2001
regarding the Integrated Natural Resource Management Plan (INRMP) for Marine Corps Base,
Camp Lejeune, located in Onslow County, North Carolina. The requirement to develop and
implement the INRMP is contained in the Sikes Act Improvement Act 0f 1997 (16 U.S.C. 670
et seq.). Our comments are provided in support of your efforts in developing this important
document in accordance with provisions of the Migratory Bird Treaty Act (48 Stat. 401, as
amended: 16 U.S.C. 703 et seq.), the Fish and Wildlife Coordination Act (48 Stat. 401, as
amended: 16 U.S.C. 661 et seq.) and section 7 of the Endangered Species Act of 1973, as
amended (16 U.S.C. 1531-1543)(Act).

Your September 25, 2001 letter points out that Camp Lejeune’s INRMP is intended to guide
implementation of the installation’s 1999 Mission-Compatible, Long Range Red-cockaded
Woodpecker (Picoides borealis; RCW) Management Plan (1999 RCW Management Plan). One
of the challenging elements of the 1999 RCW Management Plan for Camp Lejeune to
accomplish is the provisioning of long-term longleaf pine nesting sites in areas dominated by
1cblolly pine, while at the same timc, maximizing the suitability of these loblolly stands as
foraging habitat for RCWs. This would call for the retention of 6 to 10 mature pine trees per
acre, standing over the longleaf regeneration. Camp Lejeune asserts that seedling suppression
imposed by the presence of the overstory, as well as competition from loblolly regeneration,
could reduce longleaf seedling growth by as much as 60%. Further, this reproductive success
would meaningfully reduce the creation of potential/future RCW nesting and foraging habitat.

Camp Lejeune also recognizes that the presence of mature pine trees on the landscape provides
potential RCW foraging and nesting habitat in the near term. This offers the installation greater
opportunities to more rapidly achieve it’s recovery goals in accordance with the 1999 RCW
Management Plan. Also, retention of overstory pines allows Camp Lejeune to maintain
flexibility in making vital land use decisions.





[image: image42.png]To lessen potential seedling suppression in conversion stands, the INRMP proposes the
application of a decision-making process referred to as “residual determinations,” that evaluates
the need to retain mature pines in stand conversions on a site-specific basis. Residual
determinations would be used to weigh the cost of retaining overstory pines (in terms of longleaf
pine seedling suppression), compared with the near-term and mid-range benefits to RCW
population stability and growth. The proposed methodology will take into account: (1) foraging
habitat quantity (stocking levels) of the affected foraging partition; (2) foraging habitat continuity
within the partition; (3) availability of potential cavity trees within the partition; (4) projected
time of provisioning (recruitment clusters); and, (5) foraging habitat quality.

For habitat quality, Camp Lejeune proposes to evaluate the constituent foraging partition
according to pine stocking levels prescribed in the 1985 RCW Recovery Plan. The partition will
be managed under the definition of a “well-stocked” stand: pine basal areas of 70 square feet per
acre and 24 stems > 10 inches diameter-at-breast-height (dbh). The partition will be considered
to contain adequate foraging habitat if it currently supports, and will retain, at least 2/3 of the
target stocking levels.

In addressing habitat continuity, pine stands adjacent to the proposed conversion must be of
sufficient age and open character to provide an RCW group free movement around the affected
stand for foraging habitat continuity to be considered maintained. The Draft RCW Recovery
Plan indicates that good quality habitat includes at least 18 fourteen inch dbh trees per acre.
Based on general stand conditions on Base, Camp Lejeune feels that this standard is too high,
and a stocking of 10 fourteen-inch dbh trees per acre would be sufficient to preclude a
recruitment stand from becoming cavity tree-limited.

Camp Lejeune believes that the application of residual determinations, as described in the
INRMP, is needed to provide the installation the flexibility to manage for the long-term growth
of RCW recruitment stands. The residual determination process will evaluate the retention of
pine overstory on conversion sites on a site by site basis. Camp Lejeune will only remove the
residual mature pine stems from conversion sites where the resulting clearcut will have either no
effect or will not likely adversely affect the RCW. Based on consideration of Camp Lejeune’s
1999 RCW Management Plan, the Service believes the residuals determination process should
also take into account, as much as practicable, future facilities development within the RCW
management area. This will allow the installation to maintain flexibility in land use planning.

The Service’s letter of June 20, 2001 expressed some concern regarding site preparation
proposed for reestablishing longleaf pine on historic longleaf sites that are currently occupied by
loblolly or slash pine. Our interest is in conserving the herbaceous groundcover which supports
arthropod communities, including RCW prey items. Your September 25, 2001 letter
acknowledges our concerns. Camp Lejeune intends to pursue interdisciplinary research into the
effects of stand regeneration on herbaceous communities throughout the coastal plain. The





[image: image43.png]finding of this research will be incorporated into future INRMP revisions guiding forest
management. For this study to be meaningful to RCW conservation, it would be useful to
investigate aspects of the ecology of the forest floor which might also be vital to the foraging
ecology of Camp Lejeune’s RCW population.

In the interim, Camp Lejeune intends to limit bedding as site preparation to the Greater Sandy
Run, former agricultural fields, and sites to serve as long-term (> 60 years) RCW clusters. Only
the lowest intensity site preparation option will be applied to xeric sites and sites containing
intact groundcover.

Tn accordance with the INRMP, Camp Lejeune proposes to increase the area annually prescribe-
burned to 25,000 acres base-wide. The installation will use existing fire breaks and barriers to
the maximum extent possible. This will be done to minimize potential impacts to soils adjacent
to rough-leaved loosestrife (Lysimachia asperulaefolia) sites and RCW cavity trees. The
increased annual burn acreage will generally mean shorter fire return intervals. Camp Lejeune
anticipates this will enhance habitat for the RCW and rough-leaved loosestrife on the installation.

As discussed in your September 25, 2001 letter, hardwood management has implications for both
game management and RCW conservation. In a telephone conversation, Ms. Karen Ogden of the
Environmental Conservation Branch pointed out that the objective of hardwood management on
the installation will be to restore hardwood communities in locations that historically supported
them. This restoration will be guided by recent research on Camp Lejeune’s pre-settlement fire
regime. In comparison to the total acreage used to calculate the installation’s mission compatible
goals, the total area to be converted largely or completely to hardwood forest types is relatively
small. Therefore, the hardwood management directed by the INRMP will not impact the
installation’s mission compatible goal.

Comments regarding the INRMP’s guidance for management of nesting loggerhead (Caretta
caretta) and green (Chelonia mydas) sea turtles were provided by e-mail to Ms. Ogden on
September 13, 2001. The Service was provided a copy of the North Carolina Wildlife Resources
Commission’s (NCWRC) letter addressing Camp Lejeune’s INRMP, dated August 27, 2001.
The NCWRC urged Camp Lejeune to manage Onslow Beach from an ecosystem approach,
which would be very favorable to federally-listed species known to occur there. The NCWRC
suggested minimizing the use of sand fencing, allowing the creation of a new inlet, and the
designation of New River Inlet as a special natural area. These recommendations would
attenuate the negative impacts to listed species caused by beach stabilization.

The INRMP points out that piping plovers (Charadrius melodus) have been observed on Onslow
Beach during migration and wintering periods. Based on information available to the Service, it
appears that Onslow Beach had potential nesting habitat in the 2001 breeding season and likely
will have suitable nesting habitat in the future. Piping plover productivity has been declining

|
1
[





[image: image44.png]within the Southern Recovery Unit, which includes Onslow Beach and neighboring beaches.
The location of Onslow Beach within the piping plover’s range may provide an opportunity for
the installation to play 2 considerable role in the recovery of this species. Essential to efforts to
support piping plover conservation, we concur with the NCWRC’s recommendation to mark
potential breeding sites on Onslow Beach prior to April. Technical assistance in recognizing
suitable nesting areas can be provided if necessary. Restrictions to pedestrian and vehicular
traffic within these arcas should be rigorously enforced. Dogs should be on leads, and no pets

should be allowed within the nesting sites.

Based on the information provided in your September 25, 2001 letter, as well as discussions with
Ms. Karen Ogden, of your staff, the Qervice concurs that the implementation of the INRMP is
not likely to adversely affect RCWs or other federally-listed endangered and threatened species.

We believe that the requirements of section 7 (2)(2) of the Act have been satisfied for the project.
We remind you that obligations under section 7 consultation must be reconsidered if: (1) new
information reveals impacts of this identified action that may affect listed species or critical
habitat in a manner not previously considered; (2) this action 1s subsequently modified in a

manner that was not considered in this review; or (3) anew species 1s listed or critical habitat
determined that may be affected by the identified action.

Thank you for the opportunity t0 comment on the Camp Lejeune INRMP. If you have any
questions regarding this matter, please contact Mr. John Hammond at 919-856-4520 (Ext. 28).
Thank you for your continued cooperation with our agency.

Sincerely,

Sl s

Dr. Garland B. Pardue
Ecological Services Supervisor

cc:  Ralph Costa, FWS
Tom Sinclair, FWS
David Allen, NCWRC

FWD/R4:Hammond:jh:1 1-16-01 :919—856-4520:WPWIN6.1/INRMP2.wpd
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Red-cockaded Woodpecker Field Office
Department of Forest Resources
Clemson University
261 Lehotsky Hall, Box 341003
Clemson, South Carolina 29634-1003

20 June 2001

Mr. Scott A. Brewer

Director Environmental Management Division
Marine Corps Base, Camp Lejeune

PSC Box 20004

Camp Lejeune, North Carolina 28542-0004

Dear Mr. Brewer:

I appreciate the opportunity to provide comments on your DRAFT Marine Corps Base, Camp
Lejeune (MCBCL) Integrated Natural Resources Management Plan (INRMP) dated 3 May 2001.
Based on a conversation on 6/15/01 with some of your staff, it is my understanding that the staff
agreed to address most/all of the “edits” and clarifications I suggested. However, there are two
issues that remain unresolved from my perspective; therefore, the purpose of this letter is to
provide additional comments on those topics.

INRMP Format

The concept of providing a section on “Current Natural Resource Management” and another
section on “Issues”, that essentially provides proposed “Future Management” direction, is a novel
approach in an INRMP. And, I believe, a useful method for addressing the need to change as
new science, techniques, philosophies and missions emerge and evolve. However, for some
issues, I found it difficult to follow exactly what was going to happen, or what was being
proposed, as MCBCL “moved” from the “old way of doing business” to the new way. I believe
resolving this potential confusion would be simple. My recommendation would be to provide
tables or charts and short narratives that clearly illustrate and describe what was done in the past
and what will be done in the future for each significant natural resource or integration (as
appropriate) issue identified in Section III. This could be accomplished without adding many
pages to the INRMP and, I believe, would add significantly to the understandability of the issues
and how you are addressing them; an executive summary if you will.

Bedding

I remain very concerned and disturbed about the apparent continued reliance on bedding to
reestablish longleaf pine on historic longleaf sites currently occupied by loblolly or slash pine.
Longleaf pine ecosystems are famous for their highly diverse groundcovers (Walker and Peet
1983, Simberloff 1993, Peet and Allard 1993, Glitzenstein et al. 1998, Walker 1998). And
although many/most of the sites to be converted lost their longleaf pine overstory, or most of it,
long ago, many still harbor relatively intact understory plant communities; even though species
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composition may be altered. Bedding will ensure that those critical understory plant
communities, regardless of their current condition, will be further degraded. Any method of site
preparation that disturbs the soil will favor ruderal, disturbance-tolerant grasses and fords over
desired species such as wiregrass (Provencher et al. 1998, 1999, 2001). The fact that wiregrass
can be observed on MCBCL in stands that have been bedded provides little to know, and at best
anecdotal, information about the relationship of bedding to intact, diverse understory plant
communities. Some North Carolina Coastal Plain understory plant communities harbor more
species of vascular plants per unit area than any other ecosystem in North America (Walker and
Peet 1983). Additionally, longleaf pine fire-dependent ecosystems contain nearly one quarter of
all the plant species in North America, including high numbers of endemic species (Mitchell et
al. 2000). The presence of some wiregrass in stands bedded in the past by no means supports the
notion that bedding is not destructive to herbaceous understory plant communities.

The overstory plant community on MCBCL has been significantly altered in most stands
scheduled for restoration. Additionally, the historic understory community has also been
affected over the years, primarily due to fire suppression, past land use history and/or non-
growing season prescribed burns. However, these facts do not justify the wide-spread
implementation of a bedding program. While bedding may ensure “adequate survival” (pp. 144
line 23) of longleaf seedlings, MCBCL has failed to address the issue of its impacts on the future
health, vigor, resilience, composition and structure of the resulting understory plant community.
These are critical issues for the long-term survival and recovery of your extant red-cockaded
woodpecker (RCW) population. New recovery plan foraging habitat guidance will require that,
“oroundcovers of native bunchgrass and/or other native, fire-tolerant, fire-dependent herbs total
40 percent or more of ground and midstory plants and are dense enough to carry fire at least once
every 5 years.” The reasons for including ground cover as a critical foraging habitat component
are straightforward; RCW group size and/or reproduction are positively related to percent of
ground covered by wiregrass or forbs (Hardesty et al. 2000, James et al. 1997).

Because of its impact on the understory plant community, bedding is inconsistent with foraging
habitat guidance provided in the recovery plan revision. The only mechanical site preparation
methods considered acceptable in RCW habitat are roller drum chopping (single pass) and
Brache-mounding. Therefore, if MCBCL’s INRMP retains bedding as a site preparation option,
I will be recommend to the Service’s Regional Office Sikes Act Coordinator and the Raleigh
Field Office Supervisor that the INRMP only be approved contingent upon all projects involving
bedding going through section 7 consultation. This will ensure that such projects, or any others
proposing such severe mechanical site preparation techniques, e.g., root-raking and discing, will
be reviewed in order to assess whether they impact, disrupt, impede or otherwise prevent the
achievement of the critical understory plant component of required quality foraging habitat.

To my knowledge, MCBCL has not quantified, investigated, or researched the impacts of
bedding on understory plant communities. If MCBCL continues to believe that bedding is
“required” to “ensure adequate survival of longleaf pine seedlings” (pp.144 line 22,23) then it
would seem appropriate to first research and understand its impacts on plant communities, soil
health and hydrology before having it “become the standard operating procedure” (pp. 144 line
25,26). Furthermore, I do not recall seeing any discussion in the INRMP regarding a definition
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or explanation of “adequate survival”. If bedding is being justified to “ensure adequate survival”,
and that level of survival is premised on producing a “fully-stocked” stand in terms of future
timber production, then MCBCL should reconsider and reevaluate “adequate survival” and future
stand stocking in terms of producing RCW habitat, not timber volume. Timber
production/volume on military installations is a by-product of the military mission and other
primary land uses, including conservation and recovery of listed species. Military installations
do not have a primary mission to maximize timber production by maximizing “survival” or
stocking of seedlings. And more importantly, RCWs certainly do not require “fully-stocked”
stands, and indeed prefer and benefit from very open stands. Therefore, it is difficult and
inappropriate to justify bedding as necessary to produce future RCW habitat. As a side note, to
my knowledge (and I checked with the Regional Office of the Forest Service and reexamined the
National Wildlife Refuge and Army RCW Guidelines) none of the other 54 federal properties
harboring RCWs are using bedding as a site preparation method in designated RCW habitat. All
have stopped for the numerous reasons discussed above.

Additionally, with a rotation of 120 years for longleaf pine, it is essentially impossible to realize
a positive net return on the investment required for bedding. The funds would be better spent on
more frequent prescribed burning. Indeed, to help avoid the “need” to bed and to better prepare
such stands for conversion, MCBCL should consider a series of frequent burns, e.g., 2-3 burns in
4-5 years, growing season preferred, immediately prior to stand removal. This process would
benefit the herbaceous understory plant community and help eliminate brush competition;
thereby, providing a site where seedlings could be established with less severe mechanical site
preparation and/or prescribed fire.

In conclusion, because the practice of bedding is inconsistent with the new RCW recovery plan
revision and for the other ecological, regulatory and economic reasons discussed above, I
strongly recommend that you reconsider its inclusion in your INRMP. It is no longer considered
an acceptable practice, as noted above, by other federal agencies for use in RCW habitat and 1
respectfully suggest that MCBCL also consider eliminating it as a method of site preparation.

If you have any questions about this letter please do not hesitate to contact me at the above
address or by telephone: (864) 656-2432.

Sincerely,

Ra2p- Coste

Ralph Costa
Red-cockaded Woodpecker |
Recovery Coordinator

cc:
Garland Pardue, FWS, Raleigh, NC
Tom Sinclair, FWS, Atlanta, GA
Jeff Walters, VPI, Blacksburg, VA
Steve Simon, USFS, Asheville, NC
Joan Walker, USFS, Clemson, SC
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Dr. Garland Pardue

United States Fish and Wildlife Service
Raleigh Field Office

Post Office Box 33726

Raleigh, North Carolina 27636-3726

Dear Dr. Pardue,

This correspondence requests informal consultation under Section
7(a) (2) of the Endangered Species Act regarding the proposed
implementation of Marine Corps Base, Camp Lejeune’s Integrated
Natural Resources Management Plan (INRMP). Your office has
participated in the development of the INRMP since initiation in
February 2000 and the Service’s input and concerns are reflected in
the final draft now in your possession. It is Camp Lejeune’s
determination that implementation of the INRMP may affect, but is not
likely to adversely affect protected species found on the
installation. Further, it is expected that most, if not all effects
will be beneficial in nature.

Components of the plan that have the potential to affect listed
species include: Forest Management, Fire Management, Threatened and
Endangered Species Management, and Game Management. Each of these
areas will be briefly discussed to identify potential effects.

Forest Management

Proposed changes to forest management focus on accommodating the
continued growth and population sustainability of the red cockaded
woodpecker (RCW). Management activities have been prioritized to
guide implementation of the 1999 Mission Compatible, Long Range RCW
Management Plan. Specifically, management in the next five years
will focus on the provision of long-term longleaf pine nesting sites
in portions of the base currently dominated by loblolly pine while
using silvicultural practices to improve the foraging quality of
those loblolly dominated areas. The objective of this management is
to maximize availability and sustainability of quality foraging and
nesting habitat as described in the 2001 RCW Recovery Plan. Stand
conversions and manipulations will be chosen based on contributions
to both RCW recruitment partitions, landscape conditions as well as
local and regional RCW population demographics.
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the retention of 6-10 overstory trees per acre regardless of species
composition or management objectives. Camp Lejeune has proposed to
evaluate the utility of the residuals on a site-specific basis. The
determination will be based on several ecological variables as they
have been described in the 2001 RCW Recovery Plan. Using the
decision making process outlined in the INRMP, the appropriate method
of conversion will be applied so that any stand conversion will have
either no effect or will not likely adversely affect RCW.

The Service has expressed concern regarding site preparation methods
used to establish longleaf pine during offsite conversions.
Specifically, the effect of bedding on herbaceous groundcover and
associated arthropod communities as it relates to RCW prey items has
been brought into question. The conservation of intact herbaceous
communities is a goal in the INRMP supported by objectives providing
that lowest intensity site preparation be applied to xeric soils and
delineated areas of intact groundcover. Further, bedding is a site
preparation option only in former agricultural fields, the Greater
Sandy Run Area (GSRA), and where required for establishment of stands
to serve as long-term (>60yrs) RCW nesting sites. Decades of soil
disturbance on former agricultural stands have likely destroyed or
significantly altered the native plant composition to a point where
bedding would not introduce any new impact. Cutovers in GSRA dating
to Marine Corps acqguisition of the tract in the early 1990’'s have
seen significant shrub and hardwood growth that is effectively
controlled and converted to longleaf pine through bedding and
planting. Further, it appears that the hydric soils found in GSRA
contribute to a faster recovery of the herbaceous community as
compared to the drier soils found on Mainside. In both situations,
the application of prescribed fire both before and following soil
disturbance encourages the propagation of fire-adapted plants
remaining on site.

Where stand conversions involving intensive site preparation are
proposed in areas currently dominated by loblolly pine to provide
long term nesting RCW nesting sites, Camp Lejeune will evaluate the
affect on protected species and will fulfill its obligations under
Section 7(a) (2) of the Endangered Species Act.

In the hope of answering questions related to stand regeneration and
herbaceous communities, Camp Lejeune is initiating a
multidisciplinary study to evaluate the short and long term effects
of site preparation on herbaceous communities throughout the coastal
plain. The outcome of the research, once available, will be
incorporated into future revisions of the INRMP.
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"Fire Management

The goal of the fire management program is to increase annual acreage
prescribed burned to 25,000 acres while targeting historically fire
suppressed areas and utilizing existing fire breaks and barriers to
the maximum extent possible. By increasing annual acreage burned,
the fire return interval installation wide should decrease which can
only enhance the existing populations of RCW and Rough-Leaved
Loosestrife (RLL). The utilization of existing fire breaks and
barriers will reduce potential impacts of soil disturbance lessening
the chance of impacts to RLL or RCW cavity trees.

Threatened and Endangered Species Management

Aside from the continued implementation of the Mission Compatible,
Long Range, RCW Management Plan and the pending Biological Opinion on
the Continued Training and Recreational Use of Onslow Beach, no
projects are proposed in the INRMP that may affect listed species.
The emphasis of the threatened and endangered species program is
monitoring and education. On the ground management of RCW and RLL
has been addressed in biological opinions previously issued by the
Service.

Game Management

As a component of game management, hardwood management has the
potential to affect RCW nesting and foraging habitats. However, the
emphasis of hardwood management on Camp Lejeune will be to restore
hardwood communities to those landtypes that historically supported
them. Specifically, historic hardwood composition will be restored
to mixed pine-oak slopes. In many instances, this landtype is
currently vegetated in either pure pine or pure hardwood forest
types. If such a stand is currently in pure pine and is supporting a
RCW group, it may be disqualified from restoration to a mixed pine-
oak community pending analysis. Another component to game management
is the maintenance of wildlife openings. Any proposed openings will
be evaluated for impacts to RCW prior to opening creation.

Onslow Beach

Management of Onslow Beach has the potential to affect Federally
listed sea turtles, piping plover, and seabeach amaranth. Goals and
objectives listed in the INRMP focus on increasing monitoring
efforts, conservation education efforts, base order enforcement, and
highlighting sensitive beach resources in installation land use
planning. These objectives do not add any activities that were not
addressed in the ongoing formal consultation entitled “Current Use
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‘and Modification of Training Areas, Dune Stabilization, and Continued
Recreational Use of Onslow Beach, Marine Corps Base, Camp Lejeune.”
Should the biological opinion rendered by the Service suggest
modifications to the management proposed in the biological
assessment, those changes will also be incorporated into the INRMP as
the intent is for the plan to be a dynamic document.

Camp Lejeune has a long history of contributions to the recovery of
protected species through sound resource management and productive
consultation with the Service. The INRMP complements historic
management by enhancing internal and external coordination while
applying management approaches and techniques to the landscape and
ecosystem level. Based on the preceding discussion along with the
contents of the INRMP, Camp Lejeune seeks the Services concurrence
that implementation of the INRMP may affect, but is not likely to
adversely affect protected species.

As always, Camp Lejeune values the working relationship it has
maintained with the United States Fish and Wildlife Service and will
continue to contribute to this valuable association.

The technical point of contact regarding this matter is Ms. Karen
Ogden, Environmental Conservation Branch, Environmental Management
Division, Installations and Environment Department at

(910) 451-7229/2148.

Sincerely,

/¢42é;%;;“éi§£Z’L’
/"/SCOTT A. BREWER, PE
Director, Environmental Management Division

By direction of
the Commanding General
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Charles R. Fullwood, Executive Director
I\/IEMORANDUM June 7, 2001

TO: Karen Ogden
Fish and Wildlife Branch, Camp Lejeune

FROM: Bennett Wynne ﬁfd
Habitat Conservation Program

SUBJECT:  Request for comments on Camp Lejeune’s Drafi Integrated Natural Resources
Management Plan (INRMP).

The Draft INRMP is very thorough and reflects a great deal of planning by the Fish and
Wildlife Branch. We appreciate this level of commitment to Camp Lejeune’s natural resources.
However, we do have a few recommendations, ‘

Regarding the Longleaf Conversion Methods-Proposal For Site-specific Determinations,
part of the justification for conversion from loblolly to longleaf pine is the reduced longevity of
loblolly (expected senescence at age of 70-80 years). Greater weight could be given to this
argument if the longevity of longleaf was given for a quantitative comparison to that of loblolly in
paragraph 4 of page 1.

As you have already surmised, most of our concerns relate to activities on Onslow Beach,
particularly beach nourishment. Beach nourishment can adversely impact nesting sea turtles by
burying nests, increasing beach compaction, and altering beach color, temperature, and thus
hatchling sex ratios. Waterbirds can be adversely affected by a decline in the number of sujtable
nesting sites and reduced availability of invertebrate foods. Dune protection is often used as
Justification for beach nourishment projects. Protection of dunes in turn provides some protection
for landward Cottages, motels, and other structures. However, we see no justification for dune
protection where there are no structures. From a wildlife perspective, beach habitat is more
important than dune habitat. We therefore recommend that on areas of Onslow Beach having no
structures, natural beach processes (washovers, beach migration, etc.) will be allowed to occur. If
‘scarps or high tides interfere with military maneuvers on the beach, a path landward of the dunes
could’be uséd. We would like to see this incorporated into Section 12.8. Also, we recommend

Mailing Address: Division of Inland Fisheries « 1721 Mail Service Center » Raleigh, NC 27699-1721 .
Telephone: (919) 733-3¢33 ext. 281 » Fax: (919) 715-7643
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that Subsection 12.8.3, Goal 3, Guideline 2 be modified to require posting by April 1 in high
potential nesting areas.

Thank you for the opportunity to comment on this document. If you have questions
regarding these comments, please call me at (252) 522-9736.

Cc:  David Allen, NCWRC
Howard Hall, USFWS
Tracy Rice, USFWS
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512 N. Salisbury Street, Raleigh, North Carolina 27604-1188, 919-733-3391
Charles R. Fullwood, Executive Director

MEMORANDUM | August 27, 2001

TO: Scott A. Brewer, PE

Director, 5Wanagemem Division
FROM: Bennett Wynne

Habitat Conservation Program

SUBJECT: Request for comments on Camp Lejeune’s Final Draft Integrated Natural
Resources Management Plan (INRMP).

Thank you for the opportunity to review the Integrated Natural Resource Management
Plan (INRMP) for Camp Lejeune Marine Corps Base. It’s clear that you have given this
plan much hard work and consideration. We are pleased that you have taken this
challenge seriously. Although most of our comments pertain to the beach ecosystem, our
first three comments concern other species or habitats.

1. P.98 line 14-15. You are not giving your fine staff enough credit here. The
difference in the age of the forest on Camp Lejeune from 1990 and 2001 cannot
possibly be the cause of a doubling in the population of red-cockaded
woodpeckers in that time. This population growth has clearly been attributed to
improved forest management for the bird and artificial cavity excavation. Keep-
up the good work.

2. P. 111-112, State listed/protected species. It is unclear where this list was
acquired. Numerous species are missing from the list. In general, our state list
follows the federal list of threatened, endangered, and special concern species,
and also has additional species listed since the Fish and Wildlife Service is far
behind in their listing process, and since some fauna may be in jeopardy here in
North Carolina, but doing much better elsewhere. We have included below a
table of State listed birds. Please check with the Natural Heritage Program or the
Nongame Program’s Raleigh office to get the lists for other taxa. We have tried
to list only species that are relevant to coastal North Carolina. Although you have
already listed some of these, we have included all in the table to maintain its
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that nest and forage on beach habitats. This supports our concern over the
statewide lack of management and increasing impacts on beach habitats.

State listed birds which probably occur on Camp Lejeune Marine Corps Base, NC

Endangered Threatened Special Concern
Wood stork Bald eagle Snowy egret
Peregrine falcon Gull-billed tern Little blue heron
Piping plover (migrants) Piping plover Tricolored heron
Roseate tern Glossy ibis
Red-cockaded woodpecker Black vulture
Cooper’s hawk
Least tern
Common tern
Black skimmer
Loggerhead shrike
Bachman’s sparrow

3. P. 192 line 16. A commitment should be made to monitor the activity status and
productivity of any bald eagle nests until at least 5 years after the bird is de-listed
from the federal list of endangered species.

4. P.238 line 38. Let’s be clear when we use the terms colonial nesting waterbirds,
and shorebirds. Colonial nesting waterbirds are those that nest in groups. In
North Carolina they include gulls, terns, skimmers, herons, night-herons, egrets,
ibis, anhingas, cormorants and pelicans. Shorebirds nest solitary, and include a
much larger group of species including sandpipers, plovers and many others.
Although most shorebirds nest far north of here on the tundra, North Carolina
does have 5 species that nest in the state (piping plover, Wilson’s plover,
American oystercatcher, willet, and black-necked stilt). At several locations
within the INRMP you refer to colonial nesting shorebirds, which is an incorrect
use of the term. A better all inclusive term would simply be “waterbirds”.

5. Our biggest concern of this document pertains to the lack of commitment to
maintain the beach ecosystem. We argue that the beach ecosystem is in higher
jeopardy than any other system discussed in the INRMP. Yet little commitment
has been made to manage this area as an ecosystem. We understand that training
must remain a priority, but Onslow Beach is also impacted heavily for recreation.
It is our belief that training can continue, while still providing and improving
much needed habitat for beach nesting and foraging birds. Also, since kites and
pets have been shown to cause serious problems for waterbirds, there should be
no kite flying on the beach, and all dogs must be kept on a leash.
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6. P. 110, line 1-2. Piping plovers have been documented on Camp Lejeune in the
winter and during migration. However, an important aspect of piping plover
habitat is its dynamic nature. Although appropriate breeding habitat may not have
been available for the plover 5-10 years ago, it is present nOw. We believe the
only reason piping plovers have not attempted breeding recently on Onslow
Beach is because of two factors in combination. First, the number of piping
plovers breeding at this southern portion of the birds’ range has been drastically
reduced in the last 10 years. Furthermore, the number of chicks successfully
fledged from neighboring areas has been extremely low, so expansion of breeding
birds onto Camp Lejeune property will be slow. It’s important to realize that
while the habitat on Camp Lejeune has been improved by recent hurricanes and
storms, other breeding sites in the vicinity have been lost to succession, erosion or
other factors. This is indeed the way plovers and other beech nesting birds have
survived for thousands of years. Assome foraging and nesting areas are lost,
others are created. 1f we do not let these areas form, all habitat will be lost in the
coming decades. Second, we believe nesting and foraging areas are not
adequately protected from disturbance. Potential nesting areas must be posted by
April to allow migrating birds the opportunity to select a nesting location without
disturbance. In areas of high disturbance like Onslow Beach, twine must also be
strung between signs as an added deterrent to those who would walk or drive
through the posted area. Also, since shorebirds do not feed their young, they must
be able to lead the young 10 foraging areas at the waters edge after hatching. This
is of critical importance to chick survival. So, if shorebirds like plovers nest at
the south end of Onslow Beach, you should be prepared to have foraging areas
roped-off by the time the eggs hatch.

7 P.123-124 and Table g.3. Table 8.3 is confusing. If your intent is to list all
species that are listed by Partners In Flight as high or extremely high priority, you
have left many species off the table. This might be a good area to discuss the
beach nesting birds that are in serious decline. In North Carolina, nesting least
tern numbers (nesting pairs) have declined from 2276 in 1977 to 1676 in 2001.
Common tern nests have declined from 4885 in 49 different nesting sites in 1977
to only 1131 in 22 different sites in 2001. Black skimmer nests have declined
from 1925 in 26 different sites in 1977, to 594 nests at 15 sites in 2001. Gull-
billed tern nests have declined from 621 nests at 71 sites in 1977, to 258 nests at
only 7 sites in 2001. Wilson’s plovers and American oystercatchers are also
showing signs of sharp declines, but we do not have good data on these species.
All these species along with the previously mentioned piping plover have
appropriate nesting and foraging habitat on the beaches of Camp Lejeune. Let’s
re-emphasize the fact that all these birds use ephemeral habitats. Just because
some of them have not been documented as nesting on Onslow Beach, doesn’t
mean that they won’t nest there. Onslow Beach is indeed one of the few beaches
we can look at for long-term management in the southern half of the state.

8. P. 134, lines 7-13. Biologists of coastal ecosystems know that stabilized beaches
are not natural. Furthermore, we know that the stabilization of beaches has
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contributed to the decline in numerous species. As discussed previously, several
bird species rely on the dynamic nature of these beaches. Any activities such as
placement of Christmas trees, erecting sand fencing or the planting of dunes
inhibits overwash and other natural processes. Camp Lejeune has a unique
opportunity here. As a federal agency without homes on the beaches, you can
choose not to inhibit habitat that endangered and threatened species as well as
species of concern depend.

P. 188, line 5-6. Again I stress the dynamic nature of the habitat used by piping
plovers. Instead of stating that piping plovers are not known to nest on Camp
Lejeune, you should focus on the fact that appropriate habitat exists, and
migrating and wintering plovers are already using the area. The next question
should be “How can managers at Camp Lejeune encourage nesting in appropriate
habitats without jeopardizing military training?” Also, don’t forget to mention the
state threatened gull-billed tern here.

P. 188, line 9-15. The statement that “it is preferable to create and maintain a
mature dune system” for sea turtles is an unfortunate misconception. Sea turtles
do not need or prefer a mature dune system. Sea turtles generally lay their eggs
between the high tide line and the dunes, but not in the dunes. We do not see a
conflict between species here. We recommend an ecosystem approach to
management. Let the beach move and create overwash habitats and inlets as they
would naturally. This does not necessarily mean a hands-off approach. If
management is needed that can help high priority species while not having
negative effects on others, it might be valuable, but beach stabilization is clearly
not one of these tools.

P. 191, lines 19-20. In our opinion, Camp Lejeune needs to do a better job of
posting potential waterbird nesting areas. The potential nest sites should be
posted by April with twine strung between signs to keep everyone out of the area.
Some of these species such as black skimmers are very subject to disturbance, and
we find that the colony site can be abandon after being disturbed only a couple
times. As noted previously, if shorebird nests are present, additional areas should
be posted to allow foraging by flightless chicks.

P.191, lines 28-30. We reiterate our comment pertaining to ecosystem
management here. If the desire is to manage on an ecosystem basis, dune
stabilization should not be a component.

P. 193, lines 7-9. It’s exciting to learn you have the option to designate special
natural areas. We believe the area from either the South Tower or the north end
of the overwash, to New River Inlet is appropriate for such designation. It is
extremely important that we maintain some beaches in the Southern half of the
state in suitable habitat for shorebirds and colonial waterbirds. Camp Lejeune has
an opportunity to help in this effort.
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14. P. 239, lines 2-4. We are glad to see your acknowledgement of the possibility of
inlet migration at the large washover. Please consider inlet migration as a natural

process that is needed to maintain the ecosystem. Piping plovers and other beach
birds will benefit from a new inlet.

15. P. 239, lines 6-17. With all we now know about the effects of driving on beach
habitats, we feel it is the responsible thing to restrict vehicles from certain areas.
Understandably, the New River Inlet is a favored location for fishing, but it is also
the most important area for the federally endangered/threatened piping plover and
the state threatened gull-billed tern. Other species previously mentioned also
depend on this area. We suggest you close the beach to driving year-round in that
area south of either the South Tower or the north end of the washover. This will
still allow some beach driving, but will also return needed habitat to colonial
waterbirds and shorebirds. This will also greatly reduce the possibility for “take”
under the Federal and State Endangered Species Acts for sea turtles, piping
plovers, and gull-billed terns.

Thank you again for including us in development of an Integrated Natural Resource
Management Plan. We hope these comments are valuable to you. Some of the concepts
are complex, especially pertaining to ephemeral beach habitats. If you would like to
discuss any of the comments please contact either David Allen (252) 448-1546, or
Bennett Wynne (252) 522-9736.

Cc: Tracy Rice, USFWS
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UNITED STATES MARINE CORPS
MARINE CORPS BASE
PSC Box 20004
Camp Lejeune, North Carolina 28542-0004

IN REPLY REFER TO:

11000
BEMD

28 SEP 2001

Mr. Fritz Rhode

North Carolina Division

of Marine Fisheries

127 Cardinal Drive Extension
Wilmington, North Carolina 28405

Dear Mr. Rhode:

During the development of Camp Lejeune’s Integrated Natural Resource
Management Plan (INRMP), your agency was invited to provide comment
or recommendations regarding proposed land management activities with
respect to how these activities may affect aquatic resources.
Personal communications in April and September 2001 revealed that
your agency had no objections or suggestions after reviewing both a
Preliminary Draft INRMP and a Final Draft INRMP.

As the Sikes Act Improvement Act of 1997 requires concurrence by
State and Federal fish and wildlife agencies regarding proposed
natural resource management on military installations, Camp Lejeune
respectfully requests a statement from your agency indicating your
support of our management with regard to aquatic resources under your
jurisdiction.

We appreciate the opportunity to work with the North Carolina
Division of Marine Fisheries and will continue to contribute to this
relationship as we move into the implementation of the INRMP. Your
point of contact regarding INRMP finalization and implementation is
Ms. Karen Ogden, Environmental Conservation Branch, Environmental
Management Division, Installations and Environmental Department, at
(910) 451-7229.

Sincerely,

Director, Environmental Management Division
By direction of
the Commanding General
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North Carolina
Division of Forest Resources

Stanford M. Adams, Director
2411 01dUS 70 W
Clayton, NC 27520
September 12, 2001

Scott Brewer

Director, Environmental Management Division
Marine Corps Base

PSC 20004

Camp Lejuene, NC 28542-0004

Dear Mr. Brewer:

The North Carolina Division of Forest Resources has reviewed the final draft of Camp Lejeune’s
Integrated Natural Resource Management Plan (INRMP). We submit the following comments
concerning management issues and activities impacting forest resources.

1. The INRMP is a well thought out and written plan that should meet the purpose of the
military mission at Camp Lejeune and desired future condition of the natural resources found
there. The management activities proposed are based on sound forest management
silviculture that we support and recommend.

2. We specifically support Camp Lejeune’s goals for longleaf restoration on suitable LTP’s and
the proposed increase in prescribed burn. The ecosystem management approach to “maintain
and improve the sustainability and native biological diversity of ecosystems” using adaptive
management based on best science and data, and the participation of a diverse stakeholder to
resolve conflicts and develop priorities are concepts we support. We pledge our continued
participation in the management process and stakeholder discussions. I noticed that the
stakeholder group consulted during plan preparation included federal agencies, state agencies,
and conservation groups but was lacking representation from forest industry. We suggest
future discussions include representatives from stakeholders such as Weyerhaeuser Co., NC
Forestry Association, consulting foresters, and etc.. Their viewpoints and knowledge are
important to identify issues and “develop a shared vision on the desired future condition for
the region”.

3. Longleaf pine is the keystone species to the major ecosystem of concern at Camp Lejeune. As
such its restoration is critical to the recovery of specific threatened and endangered species
such as the RCW, and to restoration of a diverse herbaceous layer associated with the
longleaf ecosystem. Its establishment must be the primary concern. As such, regeneration
activities proposed and approved by the ID team, especially in areas dominated by loblolly
and slash, must be adequate to insure its growth and survival.

4. The following is a list of specific issues for your consideration.

e Use of Herbicides The use of herbicides is a tool for the management of natural
resources that is not included in the INRMP. Herbicide use to control vegetative
competition for the artificial regeneration of longleaf seedlings and to control
hardwood encroachment in established stands is well documented When applied
properly herbicides labeled for forestry uses are environmentally safe. Arsenal™ is
used as an alternative to more intense site preparation methods to control competition

1616 Mail Service Center, Raleigh, North Carolina 27699-1601
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[image: image61.png]that hinders longleaf seedling survival. Bunchgrasses, such as wiregrass, are resistant
to Arsenal ™. Herbicides may be a good choice to insure longleaf establishment on
the sites were intensive soil disturbing site prep methods are unnecessary and should
be considered to eliminate vegetative competition as a site preparation treatment or a
release treatment.

o Hardwood Management Hardwood management, especially the establishment of
oak species, is a complex and difficult task. Research continues to develop new
approaches and techniques. Thinning from below, herbicide injection, modified
shelterwood, and clearcut are a few management activities used to manage
hardwoods. The decision on which one to use depends on the condition of the target
stand. The management approach in the INRMP for upland hardwood stands allows
foresters flexibility to make prescriptions based on current stand condition. I am
concerned that bottomland hardwood areas are excluded from forest management. I
am sure many of these stands are degraded and with proper management can be
improved. We encourage the ID team to reconsider the exclusion forest management
activities in the bottomlands.

o Regional Initiatives In concept the North Carolina Division of Forest Resources
supports the regional initiatives for ecosystem management and the goals to increase
prescribed burns and create habitat links between public lands. This incentive is
being championed by the Nature Conservancy and supported by USFS Croatan NF
and Camp Lejeune. We encourage studies, purchases, land exchanges, or easements
consider what implications the incentive may have on the volume of timber available
for harvest in the region.

5. A typo on pp. 216 has our agency as the “MC Forest Service”

We appreciate the opportunity to comment on the INRMP and look forward to future
correspondence. A cooperative approach for issues important to both Camp Lejeune and the
North Carolina Division of Forest Resources has mutually benefited our agencies in the past. We
look forward to continued cooperation. If you have any questions I can be contacted at 919-553-

6178 ext. 233 or bill.pickens@ncmail.net.

N

Sincerely %‘,—)

Bill Pidkens
Environmental Documentation

Cc Stan Adams
Warren Boyette
Steve Whittemore
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September 11, 2001

Mr. Scott Brewer, PE

Director, Environmental Management Division
United States Marine Corps

Marine Corps Base

PSC Box 20004

Camp LeJeune, North Carolina 28542-0004

Dear Scott:

The NC Natural Heritage Program and the broader program of which.it is a part (Division of Parks and
Recreation, DENR) would like to recognize Camp LeJeune for its accomplishments in balancing the
objectives of ecosystem management, military training, and revenue generation necessary to support its
management programs. In order for us to do so, we need to be assured that natural area management
needs are being addressed as fully as possible within the Integrated Resource Management Plan, given
the constraints imposed by training and revenue needs.

The following recommendations for changes to the draft INRMP reflect what we think is reasonable to
more fully meet ecosystem objectives while generating revenue and meeting training needs. While we
would ideally like base management to adhere to these recommendations, we would like to negotiate
with you if you are unable to adhere to them. Eventually, we would like to work with you to develop a
mutual understanding about management practices in Camp LeJeune’s natural areas, and to reflect that
understanding in a written agreement. As you can see from our recommendations, such an agreement
would not necessarily follow the pattern of old registry agreements. It would be more cognizant of and
adaptive to base management needs, while trying to meet the management objectives for maintaining and
restoring the natural areas.

Please review our recommendations and contact us as needed to schedule a meeting, or to discuss the
recommendations over the phone. My email address is Ann.Prince@ncmail.net and I can be reached by
phone at 919/715-8695 (most reliably on Tuesdays) or 919/929-4207 (most Monday or Wednesday
mornings). We look forward to working with you to achieve conservation of the natural areas on Camp
LeJeune!

Sincerely,

N\

(A~

Amn rince, Protection Specialist
NC Natural Heritage Program

/AP

cc: Karen Ogden
John Hammond

1615 Mail Service Center, Raleigh, North Carolina 27699-1615
Phone: 919-733-4181 \ FAX:919-715-3085 \ Internet: www.enr.state.nc.us/ENR/
AN EQUAL OPPORTUNITY \ AFFIRMATIVE ACTION EMPLOYER - 30% RECYCLED / 10% POST CONSUMER PAPER
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Recommendations for Revision of Camp LeJeune Integrated Resource Management Plan
Training:

While it is important to avoid or minimize training impacts within identified natural areas, we
recognize that the internal review process established on base is the most suitable mechanism for
accomplishing this. We have been informed that most heavy vehicle traffic on Camp LeJeune is
confined to roads, since off-road use would result in getting stuck in deep sand. Ideally, vehicle
use or heavy foot traffic should be directed away from highly sensitive portions of natural areas.
Limesink ponds or other wetlands are particularly vulnerable to damage. Natural areas,
particularly the most sensitive portions, should be monitored to determine whether there has been
any damage, and to determine ways to avoid impacts in the future.

Group A: Old-growth Community Assemblages (including Rare Communities and Rare
Species)

On page 73, it is indicated that the age class maps for the various forest types show a “significant
lack of regeneration”(with the exception of pond pine) in the last 20 years. The maps also show
a significant lack of old-growth. While the long rotations indicated for longleaf pine (120 years),
pond pine (120 years), and hardwood (120 years) are commendable, and the rotation age for
loblolly pine (80 years) is acceptable based on longleaf restoration objectives, each stand of the
forest is eventually cut for regeneration purposes under this management plan. It would
demonstrate ecologically sound management to set aside a few of the best examples of each
forest type as old-growth. Ideally, these should not be set aside as isolated patches, but as a
mosaic of rare and common natural communities and the rare species they contain. An old-
growth example of a natural community is likely to harbor a different suite of species from less
mature examples and, because old-growth is becoming increasingly rare, many of the species
dependent on old-growth are also often rare. Old-growth communities provide a model of
community structure and composition, a reference site for what a particular natural community
type will look like when left alone. If the land manager is seeking to use low-intensity
management elsewhere within the landscape, the reference sites can help the land manager use
techniques which mimic natural processes and retain natural structure and composition.

While the Natural Heritage Program often recommends preservation of all identified significant
natural areas, we recognize that many military bases do not have this capability, given the need
for revenue generation. We are therefore only asking old-growth designation on those areas
which are of highest priority and/or which have concentrations of rare communities and rare
species. We selected those which are of National Significance due to the rarity of the natural
communities and species they contain, those which are of Statewide Significance which contain
natural communities not otherwise represented in the Nationally Significant sites, and those
which are already excluded from timber harvest within the INRMP. It is important to recognize
that “preservation” can include activities which are necessary for natural community
maintenance or restoration, as well as maintaining habitat for rare species.





[image: image64.png]We recommend the following areas for exclusion from timber harvest, except for restoration
thinning, restoration of natural canopy where unnatural canopy components are present, and what
is necessary for red-cockaded woodpecker management. Restoration thinning within longleaf
stands should aim for basal areas of 40 to 60 square feet per acre, although basal areas of 80 to 90
square feet per acre do occur in nature locally. Timber which is of commercial value should be
removed in a way that minimizes disturbance to the ground layer during the thinning operation.
Drumchopping should generally be avoided unless very dense, young regeneration needs to be
chopped and removed. If drumchopping has to be used, efforts should be made to avoid ground
layer disturbance. Drumchopping or thinning should be followed as soon as possible by a
prescribed burn.

If the canopy contains off-site species (loblolly or slash pine in an area which originally
supported longleaf) and canopy restoration is therefore needed within an old-growth natural area,
it would probably be useful for Camp LeJeune staff to discuss methodology with Natural
Heritage Program staff on a site-specific basis. Generally, we support restoration without
bedding or herbicide use, planting at moderate densities (350 seedlings per acre), and prescribed
burning to control competing vegetation when the seedlings are able to withstand a burn.

Under this plan, land management will be able to target certain portions of these natural areas for
active management, based on ecologically sound management principles. For more than half of
the natural areas (marked with *), all or part of the area has already been given some designation
(impact, buffer, tidal, RCW cluster, limesink ponds, etc.) which does not target it for timber
management. In other cases, some timber revenue may be sacrificed, but this may be offset by
the ability to conduct timber operations for restoration or habitat improvement.

1) Camp LeJeune Africa Pond Limesinks (431 acres): National Significance

Over 10 limesink ponds (Small Depression Ponds, a rare natural community type) containing
numerous rare species, including the Carolina gopher frog, red-cockaded woodpecker, and 18
rare plant species (3 of which are state listed), surrounded by pine flatwoods, sensitive to
disturbance. The limesink ponds are among the best examples of their type anywhere.

2) Camp LeJeune Alligator Meadow Limesinks (277 acres): National Significance

Five limesink ponds (Small Depression Ponds, a rare natural community type) containing
numerous rare species, including Carolina gopher frog and 10 rare plant species (1 of which is
federally listed and 1 of which is state listed), surrounded by Wet Pine Flatwoods and Xeric
Sandhill Scrub communities in good condition, sensitive to disturbance.

*3) Camp LeJeune Corn Landing (134 acres): National Significance

All currently in area designated as tidal, not designated for timber management.

The northern part of the natural area is a shell midden and includes a low flat with an example of
the extremely rare Calcareous Coastal Fringe Forest natural community type. A broad expanse
of Salt Marsh and small areas of Maritime Evergreen Forest occur on the southern end. Three
rare plant species are present.

*4) Camp LeJeune Loosestrife Pocosin (696 acres): National Significance
p

2





[image: image65.png]LD ol

part *10) Camp LeJeune Longleaf Pine Ridge (809 acres): Statewide Significance

A portion is registered. Excellent examples of mature pine communities, including Wet Pine
Flatwoods, Xeric Sandhill Scrub, Pine Savanna, and Pond Pine Woodland. Good examples of
Small Depression Pocosin and Bay Forest also occur here. A single high quality Small
Depression Pond community is present in the northern part of the site. A colony of red-cockaded
woodpeckers is present, as well as the Carolina gopher frog: Ten rare plant species are present (1
of which is federally listed and 2 of which are state listed).

part *11) Camp LeJeune Wallace Creek Swamp (116 acres): Regional Significance

A portion is registered. The natural area is probably not designated for timber management in
your draft INRMP. A segment of a broad floodplain, including an area that formerly was a mill
pond. The former mill pond has a mature cypress canopy, and supports Coastal Plain Small
Stream Swamp upstream. Downstream is a high quality Cypress- - Gum Swamp community.

*12) Camp LeJeune New River Inlet (928 acres): Regional Significance

The natural area is probably not designated for timber management in your draft INRMP. The
site contains the west end of the Onslow Beach barrier island and adjacent marshes. Supports a
population of the federally listed seabeach amaranth, as well as Carolina diamondback terrapin,
piping plovers, and a colonial waterbirds nesting sites. Good quality but fairly small Dune Grass
community and an excellent Maritime Shrub community occurs adjacent to the beach, with
extensive Salt Marsh communities also present.

*13) Camp LeJeune Browns Island (2512 acres): Regional Significance

The natural area is probably not designated for timber management in your draft INRMP

A complete barrier island and portion of adjacent island supporting nesting loggerhead turtles on
the ocean side and diamondback terrapin in the marsh, including Dune Grass, Maritime Shrub,
and Salt Marsh natural communities. The eastern end of the island additionally supports a
nesting site for piping plover.

14) Camp LeJeune Great Sandy Run Pocosin (7598 acres): Regional Significance

Two large, shallow, peat-filled depressions supporting extensive Pond Pine Woodland
communities, as well as examples. of the rare Peatland Atlantic White Cedar Forest, Low
Pocosin, and High Pocosin. They are among the most extensive pocosins in the region. One rare
plant species 1s present.

- 15) Camp LeJeune Millstone Creek Swamp (573 acres): Regional Significance

Steeply sloped tributary stream ravines associated with Millstone Creek quickly grade from
Coastal Plain Small Stream Swamp into Mesic Mixed Hardwood Forest., with scattered marl
outcrops along the creek The excellent quality upland hardwood forests are among the best in
the outer Coastal Plain. Supports a population of eastern diamondback rattlesnake.
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Group B: Low-Intensity Timber Management for the Natural Areas Not Included Under
the Old-growth Management Regime:

The remaining 14 natural areas are less significant, but should still be managed under a low-
intensity timber management regime, with care taken to avoid impacts to natural areas. The
natural areas predominantly contain the timber types (longleaf pine, pond pine, and hardwood
species) where the rotation age is 120 years. The natural areas are listed below:

Camp LeJeune Frenchs Creek Limesinks (188 acres): Statewide Significance

Camp LeJeune Freeman Creek Meadow (5 acres): Statewide Significance

Camp LeJeune Pondspice Meadow (6 acres): Statewide Significance

Camp LeJeune Hog Pen Road Flatwoods and Pocosin (401 acres): Statewide Significance
Camp LeJeune Cowhead Creek Limesinks (378 acres): Statewide Significance

Camp LeJeune Pocosin Road Flatwoods (677 acres): Statewide Significance

Camp LeJeune Verona Loop Flatwoods (157 acres): Regional Significance

Camp LeJeune South Bay Road Natural Area (48 acres): Regional Significance
Camp LeJeune Powerline Road Sandhill (16 acres): Regional Significance

Camp Leleune Marines Road Sandhills (98 acres): Regional Significance

Camp LeJeune Mile Hammock Bay Sandhills (213 acres): Regional Significance
Camp LeJeune Old Bear Creek Road Pond (7 acres): Regional Significance

Camp LeJeune Padgett Swamp Road Natural Area (131 acres): Regional Significance
Camp LeJeune Dove Road Pocosin (100 acres): Regional Significance

Within the natural areas where low-intensity commercial harvest is allowed, we encourage Camp
LeJeune staff to utilize methods for harvesting timber which perpetuate uneven-aged stand
structure, mimic natural processes, and maintain natural composition of all the community
components (canopy, shrub layer, and ground layer). These principles can be applied to the
broader landscape, but are particularly important to apply within the natural areas which contain
the best representations of natural communities and rare species populations on base.
Restoration or precommercial thinning in longleaf should occur as indicated for natural areas
designated as old-growth. In longleaf or hardwood stands, harvest cut sizes should ideally be
smaller than 10 acres (the smallest size necessary to allow natural regeneration to occur),
mimicking natural processes which typically occur in these community types. Some land
managers manage both stand types by perpetual selective harvest. If this is not feasible, group
selection or patch cuts are more appropriate than cuts of 10 acres or larger. We would
recommend patch cuts no larger than 1 or 2 acres. Studies have recently been completed by Tall
Timbers at Appalachicola National Forest in Florida about the size of patch cut which allows for
good longleaf regeneration while promoting natural multi-age stand structure. We will notify
you when we are able to determine the result of that study. Timber should be carefully removed
so as to avoid disturbance to the ground layer. If a shelterwood or seed tree harvest is conducted
within a longleaf stand, residual trees should ideally be left in place and not subsequently
harvested.
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Wetland Protection:

For any wetland within the landscape, whether limesink pond, river, or stream, timber harvest
operations should leave a buffer adjacent to the body of water. For limesink ponds, the buffer
should ideally contain a no-cut zone of at least 100 feet and timber harvest operations should not
be conducted during the amphibian breeding season. For streams and rivers, it is also suitable to
leave a broad buffer (100 feet or more). The broader and more mature the buffer, the better
habitat it will provide for neotropical migrant and other wildlife habitat. Many of the upland
forests adjoining streams and rivers have been converted from hardwood to loblolly. To provide
habitat for neotropical migrants and other wildlife, hardwood forests adjacent to streams and
rivers should be restored, ideally through thinning of the loblolly pine, and allowed to mature.
There are relatively few upland hardwood forests in North Carolina’s coastal plain. Preservation
and restoration are worthwhile objectives for this community type.

Criteria for Conversion From One Stand Type to Another: In 7.5.1, you indicated that a
mixed pine/hardwood stand could be converted to either pure longleaf or loblolly pine based on
soil type and need to meet RCW objectives. You indicated that a mixed pine/hardwood stand
could be converted to hardwood when on suitable soil and when the stand contains over 50
square feet of basal area of mast-producing trees. In 13.1.3, you have changed your criteria for
determining the suitable stand type target for restoration. You indicate that you will establish 10
to 40-acre longleaf stands within loblolly stands to act as nesting sites in partitions dominated by
loblolly pine (60% or more). You indicate that you will create a pure longleaf landscape in
partitions dominated by longleaf pine (60% or more). How does this change relate to restoring
the original natural community type? It is important to meet red-cockaded woodpecker
objectives, but we also support restoration of natural community types based on soil types and
evidence of historic composition.

Site Preparation/Bedding/Pesticide or Herbicide Use: Within the natural areas where
commercial or non-commercial harvest is allowed, site preparation, bedding, broadcast pesticide
or herbicide use, or other practices which potentially disturb or alter the herbaceous layer should
usually not be conducted. On the broader base, bedding should ideally not be used in any intact
longleaf or loblolly (or mixed longleaf/loblolly/ hardwood) stand where the herbaceous layer is
composed of native bunchgrasses and there is potential for complete recovery of native
composition and structure. If Camp LeJeune management staff believe that one of these
practices is necessary to appropriately manage the natural area, the Natural Heritage Program
would like to disciiss ways to minimize impacts.

Management staff at Camp LeJeune have indicated that a list of species typically occurring in
intact native herbaceous cover within a longleaf pine savanna or flatwoods. Richard LeBlond
has indicated that the most comprehensive lists of species commonly occurring in each longleaf
community type can be found in the Schafale and Weakley’s Classification of the Natural
Communities of North Carolina, 3™ approximation (1990, North Carolina Natural Heritage
Program, Division of Parks and Recreation, N.C. Department of Environment, Health, and
Natural Resources). Richard has indicated that you have copies of the classification. Typical
herbaceous species are listed under Vegetation for each natural community type (Mesic Pine
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Flatwoods, Pine/Scrub Oak Sandhill, Xeric Sandhill Scrub, Wet Pine Flatwoods, Pine Savanna).
If these lists do not cover your needs, please let us know and we will work with you to develop a
list.

Prescribed Burning

We understand that Camp LeJeune management staff may be restricted in their ability to
complete frequent prescribed burning, due to training, smoke management, weather, and other
issues. However, we recommend an increased effort to target identified natural areas containing
longleaf for prescribed burning on a three- to five-year cycle (averaging three), with burns
predominantly occurring in the growing season, except for fuel reduction burns. Burns should
ideally be patchy and should be allowed to spread into adjoining wetlands. We commend your
efforts to minimize plow lines. New plow lines, when needed, should especially not be
constructed in ecotones between pine savannas and pocosins, should generally not be used to
separate habitat types, and should avoid impacting wetlands. The prescribed burning
recommendations should particularly be applied to identified natural areas, since these are the
highest quality components of the base ecosystem, but should also be applied outside the natural
areas where possible. .

It should also be stressed that certain groups of species, such as invertebrates, are particularly
vulnerable to catastrophic disturbance. They are not as highly mobile, generally occupying more
restricted portions of the landscape, and may be especially vulnerable at certain times of the year,
when a dormant life stage decreases their mobility. Populations of rare invertebrate species may
therefore be vulnerable to extirpation during a prescribed burn. If rare invertebrate species are
present in a natural area, it may be suitable to break the natural area into several prescribed burn
units, and to make sure that that each unit contains unburned refugia of the habitat type needed
by the rare invertebrate species. Camp LeJeune has a number of rare invertebrate species, and
has potential to support populations of the Venus flytrap cutworm moth (Hemipachnobia
subporphyrea) and the Arogos skipper (Atrytone arogos arogos), both of which are Federal
Species of Concern.

Threatened and Endangered Species Program

On page 98, we question whether establishment of additional red-cockaded woodpeckers should
be encouraged in the Cantonment and especially Great Sandy Run areas, the latter to provide a
better connector to the population in Holly Shelter. The population is less likely to be impacted
by major natural disaster if it is more broadly distributed across the landscape.

Powerline Rights-of-Way Management and Wildlife Openings:

Under 12.3.1, Natural Resource Issue Statements, Game Management and Forest Openings: We
only support maintenance of powerline rights-of-way as wildlife openings if prescribed burning
and mowing (where prescribed burning is not possible) are the tools used to keep them open.
Prescribed burning should ideally occur during the growing season. If rare plant populations
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[image: image69.png]occur within the powerline right-of-way, efforts should be made to time the prescribed burning
or mowing so that it occurs after the rare plant species have flowered and fruited.

We ideally would like any wildlife openings in identified natural areas to be allowed to return to
their natural condition. However, if they are maintained as openings, we would like management
staff to avoid any practices which would impact adjoining or surrounding natural areas (herbicide

drift, planting of invasive species, etc.) We recommend that no new wildlife openings be created
within identified natural areas.

Minor Changes:

p.9, 1% paragraph: Add North Carolina Natural Heritage Program, Division of Parks and
Recreation, DENR as participant in ID team.

misplaced pages: 2 page 11s plus page B-11 should be in Appendix B (see pages 11-13)
“predominantly” misspelled throughout the document (predominately)

change “Calcareous Coastal Fridge Community” to “Calcareous Coastal Fringe Forest
Community” in map keys for Fig. 13.6 and 13.7, and wherever phrase occurs in text.
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# SITENAME SIG OWNER ABBR
29 CAMP LEJEUNE LYMAN ROAD CYPRESS SAVANNA A DOD
31 CAMP LEJEUNE G-10 IMPACT AREA B DOD
47 CAMP LEJEUNE VERONA LOOP FLATWOODS C DOD
97 CAMP LEJEUNE FRENCHS CREEK LIMESINKS B DOD
98 CAMP LEJEUNE FREEMAN CREEK MEADOW B DOD
99 CAMP LEJEUNE SOUTH BAY ROAD NATURAL AREA C DOD
233 CAMP LEJEUNE PONDSPICE MEADOW B DOD
241 CAMP LEJEUNE CORN LANDING A DOD
243 CAMP LEJEUNE LOOSESTRIFE POCOSIN A DOD
371 CAMP LEJEUNE LONGLEAF PINE RIDGE B DOD
470 C&M—PEE}EUNE AFRICA POND LH\EgINKS A DOD
471 CAMP LEJEUNE SPRING BRANCH LIMESINKS A DOD
529 CAMP LEJEUNE MILLSTONE CREEK SWAMP C DOD
615 | CAMP LEJEUNE POWERLINE ROAD SANDHILL C DOD
672 CAMP LEJEUNE BROWNS ISLAND C DOD
729 CAMP LEJEUNE HOG PEN ROAD FLATWOODS AND POCOSIN B DOD
766 CAMP LEJEUNE GREAT SANDY RUN POCOSIN C DOD
766 CAMP LEJEUNE GREAT SANDY RUN POCOSIN C DOD
798 CAMP LEJEUNE WALLACE CREEK SWAMP C DOD
820 CAMP LEJEUNE SOUTHWEST CREEK B DOD
326 CAMP LEJEUNE COWHEAD CREEK LIMESINKS B DOD
920 CAMP LEJEUNE MARINES ROAD SANDHILLS C DOD
1059 CAMP LEJEUNE STARRETTS MEADOW A DOD
1071 CAMP LEJEUNE OLD BEAR CREEK ROAD POND C DOD
1143 CAMP LEJEUNE PADGETT SWAMP ROAD NATURAL AREA C DOD
1274 | CAMP LEJEUNE NEW RIVER INLET C DOD
1303 ECAMP LEJEUNE ALLIGATOR MEADOW LIMESINKS A DOD
1530 CAMP LEJEUNE MILE HAMMOCK BAY SANDHILLS C DOD
1624 CAMP LEJEUNE DOVE ROAD POCOSIN C DOD
1645 CAMP LEJEUNE POCOSIN ROAD FLATWOODS B DOD
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Z/o)}[/ x 104 Elizabeth Street

Richlands NC 28574
October 12, 2001

Commanding General

PSC Box 20004

Marine Corps Base

Camp Lejeune, North Carolina 28542-0004

Dear Sir;

Having retired at the end of 1996 as a senior natural resource manager at your installation, I
appreciate the opportunity to review and comment on the changes the United States Marine
Corps is proposing for management of natural resources aboard Camp Lejeune. I believe the
Draft Integrated Natural Resource Management Plan (NRMP) is very innovative in its effort to
formalize and expand the ecosystem management concept initiated in the 1987 long range
management plan developed during my tour of duty at Camp Lejeune.

As an Onslow County citizen and taxpayer, I am concerned that the proposed NRMP appears to
understate the importance of the production of forest products and other economic benefits to
Onslow County's economy. The strong preservationist slant of the plan poses serious adverse
impacts on the long-term use of the base for military training, the production of forest products,
and the recreational use of the base for hunting, fishing and trapping. Specifically I am referring
to to changes that will occur due to what appears to be an overly agressive effort to re-establish
the fire-dominated longleaf pine ecosystem. The proposed NRMP appears to promote
woodpecker population goals, recovery rates, and habitat management strategies that will
seriously encroach on the use of base training lands for mechanized infantry training. During the
mid-1990's I and other base natural resources managers on numerous occasions cautioned the
environmental engineer in charge of our department that the woodpecker population goals should
be conservative and that any major proposed population increase should take place over
approximately one rotation length, approximately 80-120 years. The following comments
address adverse environmental impacts likely to occur if existing pine and hardwood forest
conversion to longleaf pine and the proposed growing season burning are implemented as
outlined in the proposed NRMP.

a. Planned increased growing season burning in pine woodlands will reduce the
availability of hard and soft mast for wildlife species throughout the upland areas.

b. Growing season burning can be very detrimental to the productivity and health of the
loblolly pine forest. Burning for vegetation control and fuel reduction in loblolly pine should
generally be limited to dormant season burning. If requred, growing season burns should not be
prescribed for loblolly pine stands less than forty years of age and should be very carefully
applied in stands over forty years of age.

¢. The transition zones between upland pine woodlands and valuable hardwood
resources on slopes adjacent to natural drains should be burned only with dormant season burns.






[image: image72.png]The diversity of vegetation on transition zones will be seriously reduced unless protected from
growing season burns in nearby uplands by well planned and constructed fire breaks. The
NRMP needs to provide better for a major investment in specialized equipment, material and
labor resources to install and maintain the fire breaks. Maintenance should include routinely
restoring areas where fire plows are used to construct the firebreak.

d. Loblolly pine habitat on Baymeade, Marvyn, Alpin, and Wando soils is particularly
important for wildlife species such as wild turkey, fox and gray squirrel, and neotropical
migrants. Loblolly forests in areas dominated by these soils should not be converted to longleaf
pine except where required to comply with red-cockaded woodpecker recovery goals.

e. The adverse impact appears to be exacerbated by the lack of pine woodlands in areas
where the NRMP indicates the red-cockaded woodpecker will be established Additional habitat
should be provided by provisioning cavities in mature pine woodlands in base housing areas, and
by adding the southern portion of the GSRA to woodpecker habitat development efforts.

The organizational chart on page 61 appears very inconsistent with my understanding of the
management structure you recently approved for the natural resources program at Camp Lejeune.
This appears to be very misleading to agency personnel and private citizens who are reviewing
the proposed NRMP. Based on thirty-years experience in natural resources management on DoD
lands, the location of the natural resources functions in the chain of command, along with the
professional credentials and natural resources management experience of managers is essential to
program success. Camp Lejeune's recent demotion of the forestry and the fish and wildlife
organizations from a "division- level" to what appears to be a "section-level” under the direction
of a chain of command without professional natural resource education or work experience is
inconsistent with my recollection of DoD directives. The administrative record should be
corrected by providing all previous and future reviewers correct information regarding these
organizational changes.

The dramatic changes in forest management proposed in the proposed NRMP and the parallel

actions changing the emphasis and standing of natural resources management functions at Camp
Lejeune should be subjected to very careful study and consideration prior to implentation.

Very Respectively,

Q‘L\AAL\’B'QS}M

Charles D. Peterson

Copy to: I&E DEPT/EMD/ECON
VP for Conservation Programs, National Wild Turkey Federation
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EDGEFIELD, SC 29824-1573

August 31, 2001 803-637-3106

Fax 803-637-0034

) E-MAIL: NWTF@nwtf net
Commanding General

MCB, PSC Box 20004
Camp Lejeune, NC 28542-0004

Dear General:

It is my understanding that Camp Lejeune has a draft document titled “Mission
Compatible Red-cockaded Woodpecker Management Plan” that is being considered for
implementation on the base.

The NWTF has been involved in research and management opportunities on the base for
over a decade, and I would like to request a copy of the environmental impact assessment
documentation for the plan, which was deferred for inclusion in the integrated natural resources
management plan. I would appreciate, due to our past history, to be able to provide constructive
comments on the proposal.

We at the NWTF appreciate the opportunity to work with you to insure long-term pro-

active management on Carip Lejeune.
Sinceraly, ? ,

James Earl Kennamer, Ph.D.
Senior Vice President for Conservation Programs




[image: image74.png]UNITED STATES MARINE COR™;

MARINE CORPS BASE
PSC BOX 20004
CAMP LEJEUNE, NORTH CAROLINA 28542-0004

IN REPLY REFER TO:

11000
BEMD

25 SEP 2001

Mr. James Earl Kennamer, Ph.D.
National Wild Turkey Federation
Wild Turkey Center

Post Office Box 530

Edgefield, South Carolina 29824-1573

Dear Mr. Kennamer:

In response to your letter of August 31, 2001, we would like to
provide some clarification to your understanding of changes to Camp
Lejeune’s natural resource programs over recent years. We recognize
and appreciate the contributions of the National Wild Turkey
Federation to our natural resource management and continue to
incorporate your recommendations in current planning efforts.

In December 1999, Camp Lejeune adopted a “Mission Compatible, Long
Range, Red-cockaded Woodpecker Management Plan” (RCW Plan). This plan
was developed in close coordination with the United States Fish and
Wildlife Service (USFWS) over a period of five years. The plan set
mutually agreed upon population goals for the endangered woodpecker,
and outlined forest management strategies that would facilitate
achievement of Camp Lejeune’s recovery goal.

Formal implementation of the plan began in March 2000 after
consideration by the Installation’s Environmental Impact Review Board.
The result of the review was a Decision Memorandum indicating that the
plan did not require further environmental assessment because it had
been cooperatively developed with a Federal agency that has management
responsibility and authority over the resource in question. The _
cooperating agency was of course, the USFWS who has authority and is
the implementing agency for the Endangered Species Act. -

Coinciding with the implementation of the RCW Plan, Camp Lejeune
initiated the development of an Integrated Natural Resources
Management Plan (INRMP) as required by the Sikes Act Improvement Act
of 1997. This planning process also involved the cooperation of the
USFWS along with numerous other state and Federal agencies. 1In
addition to agency coordination, public review and input is an
important part in the production of an INRMP. This being the case,
the Final Draft INRMP will be available for your review during the
period from September 19 - October 19, 2001. The plan will be
available at the Onslow County public library in Jacksonville, Sneads
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rry, Richlands, and Swansboro libraries. A digital version of the
an can be found at www.lejeune.usmc.mil/mcb/emd/INRMP/INRMP.htm on
he Internet. Comments on the Final Draft INRMP are requested no

later than October 20, 2001.

We appreciate your interest in Camp Lejeune’s natural resource
programs and look forward to receiving your comments on our Final
Draft Integrated Natural Resources Management Plan. Should you have
further questions, please contact Ms. Karen Ogden, Environmental
Conservation Branch, Environmental Management Division, Installations
and Environment Department at (910) 451-7229/2148.

Sincerely,

SCOTT A. BREWER, PE
Director, Environmental Management Division

By Direction of
the Commanding General
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Commanding General EDGEFIELD, SC 29824-0530
770 AUGUSTA ROAD

ATTN: I&E DEPT/EMD/ECON EDGEFELD, SC 29824-1573
803-637-3106

PSC. Box 20004 Fax 803-637-0034
Marine Corps Base E-MAIL: NWTF@nwif net

Camp Lejeune, NC 28542-0004
Dear Sir:

Thank you for the opportunity to review and comment on the Integrated Natural
Resources Management Plan for the Marine Corps Base, Camp Lejeune. We here at the
National Wild Turkey Federation (NWTF) are committed to the wise management of all
of our natural resources, and, of course, we are especially interested in the management
and welfare of the wild turkey.

We would like to congratulate you and your staff on the preparation of such a
comprehensive and innovative management plan. Most of our normal management
recommendations for the eastern wild turkey are addressed within the plan. We
particularly like the attention given to the use of prescribed fire in maintaining the early
successional habitats that are essential as brood-rearing and nesting areas for wild turkey
hens. Long range planning for hard mast management as included in the plan is also
important, but is often neglected. Maintenance of bottomland hardwood ecosystems
provided by the plan will help ensure high quality fall and winter range, and may also
provide critical brood rearing habitat in many areas, especially those that are adjacent to
young pine plantations.

For your consideration, we have the following suggestions for the turkey management

plan:

e Asan additional or an alternative census method, consider the use of bait site counts,
done either by remote cameras or observers.

o For hardwood and pine/hardwood stands, limit prescribed fires to cool-season burns.
Use growing season burns only where hardwoods are not desirable or where little
nesting habitat exists.

¢ Limit human/vehicle access in identified nesting areas during late spring and early
summer. We understand that Camp Lejeune is first and foremost a Marine Corps
training base, but where possible, these limitations will help the turkeys. Minimize
silvicultural activities in these areas in spring and summer when possible..

¢ Provide larger and more numerous wildlife clearings, planting some with fall annuals
such as wheat, oats and clover and others with warm season annuals such as
Pensacola bahia and chufa. Consider a goal of average opening size > 2 acres and an
overall percentage of 5% of each stand in openings.

A i
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Appendix B.  Landtype and Landtype Phase Descriptions, and Related Tables

INLAND TIDAL MARSHES and TIDAL STREAMS - LT # 01
GENERAL DESCRIPTION – This LT is restricted to the outer southeastern coastal plain on the furthest inland sites influenced by tidal waters.  It occurs primarily in low lying floodplains adjacent large rivers and a few major tributary streams.  These wetlands are either flooded daily or are flooded frequently and have a water table at or near the surface throughout the year.  They are influenced by fresh to slightly brackish water and occur on clay loams and deep muck soil.  The potential natural vegetation dominants include both marsh plants such as sawgrass (Cladium jamicense), black needlerush (Juncus roemerianus), southern cattail (Typha latifolia), and swamp forest trees.  

There are two phases of this LT: (1) inland tidal marshes on mineral soil, and (2) inland tidal swamps on mucky soils.  The marshes occur along major rivers and are flooded daily while the swamps occur along streams and may be flooded less frequently.  In Onslow County the LT occurs along the New and White Oak rivers, Queens Creek, and a few major tributary streams.  On Camp Lejeune, it covers only 1,400 acres and in Onslow County outside of the Base, it covers about 5,000 acres.  

LANDSCAPE/LANDFORM PATTERN - Tidal marshes are small and mostly oval shaped; tidal swamps are long, irregular and broad shaped and follow the pattern of streams. 

DISTURBANCE - Flooding is the major disturbance.  Tidal waters affect salinity somewhat and influence the distribution of communities and species along a salt tolerance gradient.  Frequently flooded swamps along streams are mostly fire-protected except along their margins with fire-prone uplands.

PRESETTLEMENT VEGETATION – Periodic fire in marshland habitat would have been sufficient to reduce woody shrub and trees and these areas would have been dominated by marsh sedges, grasses, and herbaceous species.  Under pre-settlement fire regimes marsh areas would have been dominate.  Swampland supported baldcypress (Taxodium distichum), swamp tupelo (Nyssa biflora), sweetbay (Magnolia virginiana), swamp redbay (Persea palustris), dwarf palmetto (Sabal minor), Virginia chainfern (Woodwardia virginica), and netted chainfern (Woodwardia areolata).  There may have been patches of Atlantic white cedar (Chamaecyparis thyoides) in fire-influenced upper slope margins.

EXISTING VEGETATION – Lack of fire in all but the black needlerush marshes has led to invasion by various hardwood species from the adjacent uplands.  In most swamp areas, cypress has been removed through logging before the end of the 19th century.  This led to rapid closure of the canopy by hardwoods, most notably swamp tupelo (Nyssa biflora) and water tupelo (Nyssa aquatica).    

MANAGEMENT CONSIDERATIONS – All sites in this LT experience flooding and are too wet to safely operate logging equipment.  Flooding also reduces the probability of cypress regeneration.  Management concerns in this LT relate to plant community restoration needs in marshes where fire return intervals have been reduced in the past and dense hardwood vegetation now exists.

LANDTYPE PHASES (LTPs) - This Landtype includes two LTPs separated on differences in landform position and pre-settlement plant community types.

	LTP

#
	soil

type
	extent

(acres)
	drainage
	surface texture
	surface

depth
	subsurface

texture
	permeability

	
	
	
	
	
	
	
	

	101


	Lafitte

Bohicket
	3

316
	very poorly drained

very poorly drained
	muck

silty clay loam
	80”

8”
	muck

silty clay, loamy sand
	moderate

very slow

	102
	Dorovan
	1,080
	very poorly drained
	muck
	80”
	sandy loam
	moderate


LTP # 0101 -VERY POORLY DRAINED, LOAMY, SANDY, or DEEP

ORGANIC, INLAND TIDAL MARSH 


This LTP is identified in 22 map units, seven are greater than 20 acres in size.  The largest are at Catfish Point, Muddy Creek, and the east fork of Mill Creek.  Total extent is about 320 acres distributed along the length of the New River but curiously not on its eastern banks.  This LTP occurs only in the New River Dissected Terraces (LTA 12) and is mostly associated with small stream swamps.

There are two soil series comprising this type.  The very poorly drained Lafitte muck is the smallest (less than 3 acres) and is mapped in only two areas, the south end of the runway at the New River Marine Corps Air Station and at the mouth of Stick Creek.  This deep mucky soil is more common along the White Oak River at elevations less than 5 feet above sea level.  The very poorly drained Bohicket silty clay loam is the most common soil and map units may include areas of the Lafitte muck.  Bohicket soils are more common adjacent to the Intracoastal Waterway.  Sampled areas are dominated by hardwoods (Table 2).

The Bohicket soil map units are generally inaccessible and observations were not as detailed as in most other map units (Lejeune Soil Survey, 1984).  In addition, no detailed vegetation mapping has been completed in these areas.  Therefore, caution should be observed when making interpretations based solely on the ecological classification or the Soil Survey. 

# 0102-VERY POORLY DRAINED, DEEP ORGANIC, TIDAL CYPRESS-GUM SWAMP


This LTP is mapped in 12 units and dominates the floodplain along Southwest Creek.  It also occurs below Wilson Bay on the west bank of the New River.  Total extent is about 1,080 acres. It occurs only in the New River Dissected Terraces (LTA 12) and is always associated with pine-hardwood drainage slopes.

Soils are Dorovan mucks and have a deep organic surface at times exceeding 80 inches in depth.  Subsoils are sandy loam.  Included with this soil are narrow areas of Muckalee soil near stream banks.  The included soils make up about 10 percent of the unit.

Pre-settlement plant communities were dominated by bald cypress (Taxodium distichum), swamp tupelo (Nyssa biflora) and water tupelo (Nyssa aquatica).  Forests were multi-layered, with an open cypress canopy, a closed subcanopy of gum (Nyssa sylvatica) and red maple (Acer rubrum), and an open shrub and sedge understory (Frost 2000).  The are no areas in this LTP that contain cypress as either the primary or secondary dominant species (Table 2).

SMALL STREAM SWAMPS AND STREAMHEAD POCOSINS  - LT # 02

GENERAL DESCRIPTION – Swamp forests on flood plains occur throughout the southeastern U.S.  However,  this LT with its gradient from pocosin streamheads to brackish tidal marsh at sea level estuaries is peculiar to the outer southeastern coastal plain.  These wetlands are seasonally to semi-permanently flooded, associated with small to moderately large streams, strongly fire-influenced only at their origin and where they empty into marshland, and occur on  loamy to mucky loam soils.  The potential natural vegetation dominants include Bald cypress (Taxodium distichum), Oaks (Quercus laurifolia, Quercus michauxii), Swamp tupelo (Nyssa biflora), giant cane (Arundinaria gigantea ), and Pines (Pinus taeda, Pinus serotina).

There are two phases of this LT: (1) poorly drained swamps on mucky soils, and (2) poorly drained streamhead pocosins on sandy muck soils originating in sandhill terrains.  These wetlands are commonly referred to as ‘swamps’ and have a water table mostly at or near the soil surface. Associated streams have variable flow regimes, with floods of short to long duration and periods of very low flow.  Water is colored by tannins but relatively clear, mostly very acidic, low in mineral sediment, and low in nutrients.

This LT is located throughout Camp Lejeune but is uncommon on the coastal sandridge.  The most extensive small stream swamps and streamhead pocosins occur in Great Sandy Run.  Total extent on Camp Lejeune is about 8.700 acres.  There are an additional 25,000 acres outside the Base in Onslow County.  This LT occurs along all tributaries of the New River, White Oak River, Shelter Swamp Creek, and Juniper Creek.

LANDSCAPE/LANDFORM PATTERN - Swamps appear as meandering linear features with many small tributary branches.  On Camp Lejeune, they radiate out from the New River, raised peatlands, and the coastal sandridge.  Streamhead pocosins are scattered, rounded patched at the upper ends of these drainages in sandhill landforms.

DISTURBANCE - Low intensity, small-scale disturbances (windthrow, flood erosion) are most common although occasional large-scale hurricanes may effect vegetation more extensively.  These normally result in major losses to early successional hardwoods.  Except during years of extreme drought, swamp sites are protected from fire due to their wetness or position adjacent other wetlands.  Streamhead pocosins are exposed to fire and may burn as often as the adjacent longleaf pine upland.

PRESETTLEMENT VEGETATION - This LT supported a variety of pocosin, swamp, and bottomland forest types, with mixtures of baldcypress (Taxodium distichum), swamp tupelo (Nyssa biflora) , Laurel oak, (Quercus laurifolia), Loblolly pine (Pinus taeda), and Pond pine (Pinus serotina).  Stream swamps included sweetbay (Magnolia virginiana), swamp redbay (Persea palustris), ti-ti (Cyrilla racemiflora), fetterbush (Lyonia lucida), coastal sweet-pepperbush (Clethra alnifolia), American holly (Ilex opaca), ironwood (Carpinus caroliniana), dwarf palmetto (Sabal minor), Virginia chainfern (Woodwardia virginica), netted chainfern (Woodwardia areolata), and sphagnum moss (Sphagnum spp.).  Near tidal areas, eastern red cedar (Juniperus virginiana), wax myrtle (Myrica heterophylla), and giant cane (Arundinaria gigantea) dominated patches in the understory.

EXISTING VEGETATION - In most areas, cypress has been removed through logging before the end of the 19th century.  This led to rapid closure of the canopy by hardwoods, most notably swamp tupelo (Nyssa biflora) and water tupelo (Nyssa aquatica).  Former pocosin shrubs like loblolly bay (Gordonia lasianthus), red bay (Persea borbonia), sweetbay (Magnolia virginiana), and red maple (Acer rubrum) have grown up into trees and the pocosin shrub layer has become dominated by fetterbush (Lyonia lucida) and tall gallberry (Ilex coriaca).  

MANAGEMENT CONSIDERATIONS - Flooding occurs frequently for long periods and reduces the probability of cypress regeneration but also curtails invasion of more shade tolerant species.  Stocking levels may be low, and tree height growth increment is generally high for sweetgum and loblolly pine.  Management concerns in this LT relate to plant community restoration needs in streamhead pocosins where fire return intervals have been reduced in the past and dense pocosin vegetation now exists.

LANDTYPE PHASES - This Landtype includes two LTPs separated on differences in pre-settlement plant community types and the position of sites along a streams elevational gradient.

	LTP

#
	soil

type
	extent

(acres)
	drainage
	surface texture
	surface

depth
	subsurface

texture
	permeability

	
	
	
	
	
	
	
	

	 201
	Muckalee
	8,196
	poorly drained
	loam
	10”
	sandy loam, clay loam
	moderate

	 202
	Muckalee
	   490
	poorly drained
	loam
	10”
	sandy loam, clay loam
	moderate


LTP # 0201-POORLY DRAINED, MUCKY, SMALL STREAM SWAMP 
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Wallace Creek: Camp Lejeune, NC  (with red cedar)

This LTP is identified in 140 map units on Camp Lejeune.  Only 22 are greater than 100 acres in size; the largest are in Great Sandy Run.  Total extent is about 8,200 acres distributed widely across all LTAs except the Bogue-Topsail Coastal Sandridge (LTA 4). This LTP is nearly always associated with pine-oak drainage slopes.

Soils are poorly drained Muckalee loams.  They have loamy surface and sandy loam subsurface horizons.  The organic mater content in the surface layer varies from high to low (Lejeune Soil Survey 1984).  Included with this soil in mapping are small areas of sandier soil near the stream banks and soil with a mucky fine sand surface layer at the foot of side slopes. The included soils make up about 25% of the unit.

Pre-settlement vegetation was predominantly swamp and bottomland types (Frost 2000): Cypress/mixed bottomland hardwoods/ironwood/giant cane-mixed spp., Cypress/laurel oak/giant cane, Mixed bottom land hardwoods/ ironwood/ swamp red bay-waxmyrtle/sedge, Cypress/swamp tupelo-red maple/mixed spp, Mixed bottomland hardwoods/giant cane.  Currently, on the Main Base, loblolly pine is the primary dominant species in 69% of these areas while hardwoods are the primary dominant species in 21% of the LTP (Table 2).  In Great Sandy Run, the majority of this LTP is dominated by hardwoods (Table 3).

LTP # 0202-POORLY DRAINED, SANDY MUCK, STREAMHEAD POCOSIN 
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Mile Hammock Bay Road, Camp Lejeune 

(streamhead pocosin in background)

This LTP has been identified in only 50 map units on Camp Lejeune.  Nearly 90% are less than 20 acres in size.  Total extent is about 490 acres distributed infrequently across all LTAs.  This type is always associated with sandhill terrain, i.e., xeric to dry-mesic longleaf pine savanna.

Soils are poorly drained Muckalee loams.  They have loamy surface and sandy loam subsurface horizons.  The organic mater content in the surface layer varies from high to low (Lejeune Soil Survey).  

Pre-settlement vegetation was predominantly pond pine high pocosin.  Schafaly (2000) distinguishes streamhead pocosins from other pocosin communities by topographic position and likely presence of Tulip poplar (Liriodendron tulipifera), coastal sweet-pepperbush (Clethra alnifolia), and poison sumac (Toxicodendron vernix).  Currently, loblolly pine is the primary dominant species in 56% of this LTP on the Main Base and pond pine is the primary dominant species in 32% of the LTP (Table 2).

DRAINAGE SLOPES- LT #04

GENERAL DESCRIPTION - This LT occurs on side slopes along small to large streams and rivers, and in drainage headlands.  These sites are above floodplains, have good drainage, are partly protected from periodic burning, and occur on soils having loamy or sandy texture.  The potential natural vegetation dominants include oaks (Quercus stelata, Quercus falcata, Quercus alba), hickories (Carya glabra, Carya tomentosa), other hardwoods (Liriodendron tuplifera, Oxydendrum orboreum, Carpinus caroliniana, Cornus florida) and Pines (Pinus palustris). 

There are two phases of this LT: (1) sandy, well-drained pine-hardwoods, and (2) clayey, moderately well-drained hardwoods.  These phases are commonly called ‘hardwood slopes’ and are dominated by hardwood, pine, and mixed hardwood-pine forests mostly with a hardwood-dominated understory.  The sandy phase is more common on mid and upper slope positions where it is associated with upland dry mesic longleaf pine savanna.  The clayey phase is more common on lower slope positions with small stream swamps and is dominated by hardwoods. 

This LT is common throughout Onslow and adjacent counties.  In Onslow County, outside of Camp Lejeune, it covers over 23,000 acres.  Within the base, it extends along all of the small tributaries of the New River on about 8,700 acres.  In general, this type occurs anywhere there is a downcutting drainage and sufficient elevation to provide topographic relief.

LANDSCAPE/LANDFORM PATTERN - Although many sites are too small to map, the type is conspicuous from the air and on the ground.  It consists of narrow sinuous bands on rolling slopes along drainages in highly dissected topography. 

DISTURBANCE - Disturbance regimes include periodic fire, windthrow gaps of one or a few overstory trees, and periodic larger-scale hurricane disturbance.  Fires reaching this LT are backing fires originating from the uplands.  The steep slopes and moist floodplains below the type restrict fire flow.  Some degree of fire protection is afforded by the slopes and this results in small narrow zones of forests transitional between the better protected floodplains and the fire-exposed uplands.  

PRESETTLEMENT VEGETATION - In pre-settlement forests, vegetation composition was controlled by landform and slope steepness.  Mesic and dry-mesic longleaf pine savannas, similar to those in the adjacent uplands, would have been common in upper and mid slopes where frequent fire occurred.  In lower slopes and especially on cooler and wetter north-facing slopes, more mesic hardwoods such as swamp chestnut oak (Quercus michauxii), mockernut hickory (Carya tomentosa), and beech (Fagus grandifolia) could persist.  In fact, Frost (2000) believes that the scarcity of such fire refugial hardwoods, despite decades of fire reduction on Camp Lejeune, is evidence of the predominance of fire in the original landscape.

EXISTING VEGETATION – In general, species diversity has decreased on these sites as past timber harvest and fire suppression favored pines over hardwoods.  On the Main Base at Camp Lejeune, a majority of this LT is dominated by loblolly pine but longleaf still prevails as the primary dominant on nearly 10% of this landscape (Table 2).

MANAGEMENTS CONSIDERATIONS – This LT may function as important wildlife habitat and travel corridors in addition to providing a unique Marine Corp training area.  Little timber harvest has occurred in this LT during the last 50 years although the slopes are relatively gentle and would not restrict equipment use.  Many silvicultural systems for managing hardwoods have proven successful elsewhere and could be used to maintain and improve ecological function in this LT.  Perhaps the greatest challenge in this LT is restoring pre-settlement vegetation types and fire regimes.

LANDTYPE PHASES - This Landtype includes two LTPs separated on differences in soil drainage and pre-settlement plant community types. 

	LTP

#
	soil

type
	extent

(acres)
	drainage
	surface texture
	surface

depth
	subsurface

texture
	permeability

	
	
	
	
	
	
	
	

	 401
	Marvyn
	   8,618
	well drained
	loamy fine sand
	  8”
	sandy loam, sandy clay loam
	moderate

	 402
	Craven
	      153
	mod. well-drained
	fine sandy loam
	  8”
	clay loam, clay, sandy loam
	moderate


LTP # 401-WELL-DRAINED, SANDY, PINE-HARDWOOD SLOPE 

[image: image80.jpg]



Tributary of Southwest Creek: Camp Lejeune, NC

This LTP occurs in over 200 map units on Camp Lejeune.  Nearly 50% are less than 20 acres in size and only 18 are greater than 100 acres in size; the largest are at Mill Run and Whitehurse Creeks.  Total extent is about 8,600 acres distributed across the upland terrace predominantly.  The type does not occur in the Great Sandy Run Pocosin (LTA 13) or in the Onslow Maritime Zone (LTA 9).  This LTP is always associated with small stream swamps and longleaf pine savannas.

Soils are well drained Marvyn loamy fine sands. They have a sandy surface and predominately sandy loam subsurface.  Included in the soil mapping are some areas that have short slopes greater than 15% and small areas that are eroded (Lejeune Soil Survey 1984).  Height growth increment for loblolly pine is high, and for longleaf and pond pine it is medium (Table 4).  These sites can support the highest stocking and growth of dry-mesic and mesic oaks and hickories on the Base.

Pre-settlement vegetation was predominantly mesic or dry-mesic longleaf pine savanna grading to mixed pine-hardwood where oaks increased in importance on the midslope and more mesic hardwoods on the toeslope.  This gradient of species composition varied somewhat by site exposure with steeper south-facing slopes supporting canopy oaks, scrub oaks and loblolly pine with scattered longleaf pine.  Today many of these sites are dominated by loblolly pine with hardwoods in a subordinate crown position. Loblolly pine is the primary and secondary dominant species in over one-half of this LTP (Table 2). 

LTP # 402- MODERATELY WELL DRAINED, CLAYEY, HARDWOOD SLOPE

This LTP is very limited in size, occupying less than 200 acres on Camp Lejeune but over 3,400 acres outside the Base in Onslow County.  It occurs only in the New River Dissected Terrace (LTA 12) and is most extensive north of Camp Johnson associated with mucky small stream swamps and well-drained sandy longleaf pine savannas.  

Soils are moderately well-drained Craven silt loams.  They have a sandy loam surface and a clay to clay loam subsurface.  About 20% of soil map units include other soil types such as Marvyn and Goldsboro (Lejeune Soil Survey 1984).

Pre-settlement vegetation was predominantly mesic hardwoods except on more moderately sloping and fire-exposed sites that supported longleaf pine savanna.  In the most fire sheltered areas, these slopes supported mixed mesic hardwood forests with species such as White oak (Quercus alba), Southern Red Oak (Quercus falcata), Post Oak (Quercus stellata), Mockernut Hickory (Carya tomentosa), Tulip Poplar (Liriodendron tulipifera) and American Beech (Fagus grandifoilia) (Frost 2000). Today loblolly pine (Pinus taeda) is the dominant canopy tree in over three-quarters of this LTP on the Main Base (Table 2). 

INTERSTREAM FLATS-LT06
GENERAL DESCRIPTION - This LT occurs throughout the southeastern coastal plain within the upland coastal terrace on broad interfluvs and narrow depressions in slightly convex landforms.  These somewhat poorly to poorly drained sites are subject to occasional ponding of surface water in low places, periodic burning, and have loamy to sandy soils.  The potential natural vegetation dominants include pond pine (Pinus serotina), longleaf pine (Pinus palustris), and loblolly pine (Pinus taeda) usually growing together in mixed stands.

There are two phases of this LT and they are often found on the same landscapes: (1) somewhat poorly to poorly drained, sandy, loamy or clayey, mixed pine savanna, and (2) poorly drained, sandy, pond pine and mixed pine savanna.  These moist to wet sites are often referred to as ‘mixed pine flatwoods’ and have tall pond pine, longleaf pine, and loblolly pine.  With fire suppression, dense hardwood and evergreen shrub and small tree understories are common.  In Onslow County, outside of Camp Lejeune, it covers over 53,000 acres.  On the base it occurs on about 8,500 acres mostly in the Great Sandy Run Pocosin area.

LANDSCAPE/LANDFORM PATTERN – This LT forms small to very large irregularly-shaped patches from fifty to hundreds of acres in size situated between drainages.  They are typically not dissected by streams.

DISTURBANCE - Fire was the most common disturbance in this LT and its frequency was variable, ranging from every 5 to 12 years or in more fire exposed situations every 1 to 3 years.  Historically, these moist mineral flats, too wet to farm, were logged, planted to loblolly or slash pine, and were fire suppressed.  This is the situation for most of this LT in the Great Sandy Run Pocosin. Today, hurricanes may cause extensive damage in overstocked older loblolly stands in this LT.

PRESETTLEMENT VEGETATION - This LT includes the wettest soils that can support longleaf pine. They were typically mixed pine forests that included pond pine, longleaf pine, and loblolly pine.  Density ranged from savanna to closed canopy forest.  Loblolly pine was present but more common on the margins of drainageways.  Understory vegetation often had a considerable amount of giant cane (Arundinaria gigantea) but were more commonly rich savanna herbs with wiregrass (Aristida stricta) and bluestems (Andropogon sp.).

EXISTING VEGETATION – Only small remnants of mixed pine savanna persist today in Onslow and adjacent counties.  With fire suppression there is a rapid succession to loblolly pine, sweetgum (Liquidambar styraciflua), red maple (Acer rubrum), red bay (Persea borbonia), sweet bay (Magnolia virginiana),  Blue huckleberry (Gaylussacia frondosa), Coastal Sweet-pepperbush (Clethra alnifolia), and Inkberry (Ilex glabra).  Current vegetation is hard to distinguish from fire-suppressed former longleaf pine communities that have been logged and succeeded to other pine species.  Most are dominated by loblolly pine and pond pine with a dense tall shrub and hardwood layer in the understory. 

MANAGEMENTS CONSIDERATIONS - Management concerns in this LT relate to site wetness and operability, midstory competition, and hurricane damage.  Equipment use may be limited to only the drier months since the somewhat clayey subsoils are prone to compaction.  Plant community restoration opportunities may be difficult to achieve in this LTP without considerable site alteration.  

LANDTYPE PHASES (LTPs) - This Landtype includes two LTPs separated on differences in soil drainage, soil texture, and pre-settlement plant community types.

	LTP
	Soil type
	Extent ac.
	drainage
	surface texture
	surface
	Subsurface texture
	permeability

	
	
	
	
	
	
	
	

	 601
	Pactolus

Lenoir

Rains
	219

110

760
	mod.well-sw poorly drained

somewhat poorly drained

poorly drained
	fine sand

loam, sandy loam

fine sandy loam
	  30”

    7”

  12”
	fine sand

clay, sandy clay loam

s. clay loam, s. clay
	rapid

slow

moderate

	 602
	Woodington
	7,373
	poorly drained
	loamy fine sand
	  12”
	f. sandy loam, s. loam
	mod.  rapid


 LTP # 0601 SOMEWHAT POORLY TO POORLY DRAINED, SANDY

 LOAMY, OR CLAYEY MIXED PINE SAVANNA
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Billfinger Road, Croatan National Forest
This LTP is identified in 31 map units, only three exceed 100 acres in size: most are less than 50 acres in size.  Total extent is about 1,100 acres distributed across the northern portion of the New River Dissected Terraces LTA (12).  It occurs only there and in Great Sandy Run Pocosin LTA (13), with the exception of one map unit in LTA 4.  It is much more common outside the Base in Onslow and surrounding counties.  This LTP is commonly associated with mesic pine savannas and pond pine woodlands.

There are three soil series comprising this type.  The somewhat poorly drained Lenoir loam is the least common, occupying only about 110 acres on the Base.  The most extensive is the very poorly drained Rains fine sandy loam, the wettest loam soil that can support longleaf pine.  Height growth increment is only moderate for loblolly pine, longleaf pine, and pond pine (Table 4).  Compaction may be a concern in the Lenoir soil.  The moderately well to somewhat poorly drained Pactolus fine sand that is mapped on the broad upland terrace is also included in this LTP.  It is not very extensive in this LTP and covers only about 220 acres.  This soil is much more common seaward below the scarp where it often dominates upland margins adjacent marshes near the Intracoastal waterway.  It is placed in LTP 1304 in those situations. 

Pre-settlement vegetation in this LTP was predominately mixed pine with longleaf pine more common in drier sites and pond pine more abundant in wetter sites.  There are very few examples of this LTP that have not succeeded to loblolly pine and hardwoods.  Currently longleaf pine is the primary dominant species in only 4% of the mapped area on the Main Base.  Furthermore, in 80-98% of the LTP neither pond pine nor longleaf pine, the two principal trees in pre-settlement forests, are considered the primary or secondary canopy trees and have been replaced by loblolly pine (Tables 2 and 3). 

LTP # 0602-POORLY DRAINED, SANDY, POND PINE AND MIXED PINE SAVANNA 
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Phills Trail Road, Great Sandy Run Pocosin Area, 

Camp Lejeune, NC

This LTP is identified in 74 map units, two of which are greater than 1,000 acres in size.  Most map units are smaller than this; over three-quarters are less than 100 acres in size and over one-half are less than 50 acres in size.  Total extent is about 7,400 acres concentrated mainly in the Great Sandy Run Pocosin LTA (13) along Davis Tram, Dons Trail, and Prince Trail.  It occurs in small amounts in both the New River Dissected Terraces (LTA 12) and the Bogue-Topsail Coastal Sandridge (LTA 4).  This LTP occurs on broad interfluvs occupying sites in transition between very poorly drained pocosins or poorly drained pond pine woodlands and poorly drained or moderately well-drained longleaf pine savannas.

Soils are poorly drained Woodington loamy fine sands, a deep loam soil that is subject to occasional ponding of surface water in low places.  Other soil inclusions occur in about 15% of map unit areas.  The Rains is intermingled, the Torhunta is in small, shallow depressions, and the Stallings is on the outer edges of map units near drainageways (Lejeune Soil Survey 1984). This is one of the most productive sites for loblolly pine.  Height growth increment is very high for this species, only medium for slash pine, and high for longleaf pine (Table 4).

Woodington soils are one of the wettest series that will support longleaf pine. The pre-settlement communities were likely mixed pine savanna (longleaf and pond pine over diverse wet savanna herbs and grasses).  Frost (2000), however,  describes this composition as only a variation that occurred in mixed patches and that the most common original vegetation was a two-layered wet pine savanna with pond pine dominant.  This is the only significant disagreement between Frost (2000) and the ecological classification for Camp Lejeune.  With reduced fire frequency, a dense woody understory has developed on nearly all sites within this LTP on Camp 

Lejeune.  Currently longleaf pine on the Main Base is found as the primary dominant species on only 7% and pond pine on 14% of sampled stands (Table 2). Over 80% of stands have neither species described as primary or secondary dominants; most of these stands are dominated by loblolly pine.  Similarly, this is the condition in Great Sandy Run in over 90% of the sampled stands (Table 3).  

POCOSIN FRINGES - LT # 07
GENERAL DESCRIPTION - This LT is restricted to the southeastern coastal plain, occurring on very poorly drained soils in peat-mantled uplands, and broad interstream flats.  These wetlands have a seasonal high water table at or near the soil surface, water ponding during the winter, periodic burning (under natural fire regimes), and loamy or mucky loam soils.  The potential natural vegetation dominants include giant cane (Arundinaria gigantea), broadleaf evergreen shrubs and small trees (Gordonia lasianthus, Persea palustris, Magnolia virginiana, Ilex glabra, Lyonia lucida), and pond pine (Pinus serotina).  

Only one phase of this LT is found on Camp Lejeune: (1) very poorly drained, mucky and loamy, pond pine woodlands; a second phase, (2) poorly drained, loamy, pond pine woodlands, is common in adjacent Jones and Craven counties.  These wetlands are often referred to as “pond pine woodlands”, and have tall pond pine and, with fire suppression, a tall dense evergreen understory.  

The LT is most extensive in the Great Sandy Run Pocosin and east of Camp Lejeune at Horse Swamp.  On Camp Lejeune the type covers about 7,700 acres and outside the Base about 36,000 acres in Onslow county.  It is most often associated with pocosins.

LANDSCAPE/LANDFORM PATTERN - This type forms narrow to wide bands partially to entirely encircling the broader, domed peatlands.  In the upland interstream zones in more dissected landforms it is more irregular in shape and appears to be confined by stream courses.

DISTURBANCE - Livestock grazing, and ditching to improve drainage for timber production has significantly altered much of the Pocosin Fringe LT.  The larger pond pine in this LT was extensively logged at the turn of the century. Cutover sites were quickly reforested since pond pine regenerates by epicormic and basal sprouts as well as by seed from serotinous cones.  Under pre-settlement fire regimes, pond pine forests burned nearly as frequently as the adjacent and often intergrading longleaf pine forest.  These forests are considered fire dependent and in the absence of fire may  eventually be replaced by hardwoods. 

PRESETTLEMENT VEGETATION - This LT once supported a pond pine complex comprising a distinct group of forest and wet savanna communities.  Under the original fire regime, pre-settlement vegetation on fire exposed upland flats ranged from tall pond pine forest to open pond pine savanna and zones of canebrake near their margins (Frost 2000).  Where frequent fires occurred over a long period, the pond pine forest understory was dominated by giant cane, with few shrubs (Schafaly and Weakley 1990).  Remnants of giant cane are relatively common on Camp Lejeune and are evidence that  canebrakes may once have been more widespread in the pre-settlement landscape.

EXISTING VEGETATION - Fire suppression has led to dense forest conditions with a thick tree and shrub midstory on these wet sites.  Most pond pine forests in this LT have a nearly closed tree canopy, sometimes codominant with loblolly bay.  The shrub layer is tall and very dense.  Many pond pine woodlands have succeeded to pine-hardwoods, dense tall pocosin, and bay forest.  Herbs are generally of low cover or absent.

MANAGEMENTS CONSIDERATIONS - Management concerns in this LT relate to plant community restoration needs, site wetness and operability for forestry operations, and midstory competition.  These wet mineral soils can support different vegetation types depending upon differences in moisture and degree of protection from fire.  However, there are seasonally severe equipment limitations due to extreme site wetness.  On Camp Lejeune, sites in this LT offer the best opportunities for restoring canebrakes and the rare species that these communities could support.  These species include Saint Francis’ satyr (Neonympha mitchellii francisci), Swainson’s Warbler (Limnothylpis swainsonii), Rough-leaf loosestrife (Lysimachia asperulifolia) and Golden sedge (Carex lutea).  

LTP # 0701-VERY POORLY DRAINED, MUCKY & LOAMY, 

 POND PINE WOODLAND
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Rawls Road, Great Sandy Run Pocosin, Camp Lejeune, NC

This LTP occurs in 48 map units on Camp Lejeune, one of which is nearly 3,500 acres in size and surrounds the northern pocosin in Great Sandy Run.  Over three-quarters of the map units are less than 100 acres in size.  Total extent is about 7,700 acres distributed unevenly across three of the four Landtype Associations found on Camp Lejeune.  The type is most extensive in the Great Sandy Run Pocosin LTA and does not occur in the Onslow Maritime Zone (LTA 9).  This LTP is mostly associated with deep organic pocosins but also occupies the wet end of the gradient associated with wet and wet-mesic mixed pine and longleaf pine savannas.

There are two soil series comprising this type.  The very poorly drained Pantego mucky loam is the least common (less than 200 acres) and has a black, mucky surface layer and a sandy clay loam subsoil.  It is mapped in only six areas, the largest is within the K-2 Impact area.  The very poorly drained Torhunta fine sandy loam is the most common (greater than 7,500 acres) and has a black to very dark gray loamy surface layer and a loamy fine sand and sandy loam subsoil.  Pond pine height growth increment is higher on this soil than on all others found on the Base (Table 4).  Productivity is only moderate for loblolly pine, and low in both longleaf pine and slash pine. 

A recent intensive field survey by Carter (2000) confirmed the generally held opinion that most pond pine woodlands are now dominated by loblolly pine or hardwoods.  On the Main Base, loblolly pine is the primary canopy dominant on over 60% of the area sampled in this LT (Table 2).  In Great Sandy Run, hardwoods are the primary dominant trees on 58% of this LTP (Table 3). 

BROAD POCOSINS - LT # 08
GENERAL DESCRIPTION - This LT is primarily restricted to the southeastern coastal plain from Virginia to Georgia, occurring in broad, shallow basins, in drainage basin heads, and on broad, flat uplands (Wells 1928).  These wetlands have long hydroperiods, temporary surface water, periodic burning, and soils of sandy humus, muck or peat.  The potential natural vegetation dominants include broadleaf, evergreen shrubs (Cyrilla racemiflora, Lyonia lucida, Ilex glabra, Myrica heterophylla, Smilax laurifolia) and pines (Pinus serotina).  

On Camp Lejeune, there are two phases of this LT and they are often found in close proximity: (1) high pocosin on moderately deep organic soils and (2) high pocosin on mineral soils having a mucky surface; a third phase, (3) low pocosin on very deep organic soils, occurs in nearby Craven county.  These wetlands are commonly referred to as ‘pocosins’ and have characteristic dense, often stunted evergreen vegetation.  The soils are saturated or shallowly flooded primarily during the cool seasons (Daniels and others 1975).  In the deep organic phase, soils are deficient in available nutrients (Richardson and others 1981).  In the mucky phase, organic matter and aluminum layers (spodic horizon) tend to make the mineral soils naturally infertile (USDA 1999).

The LT is most extensive in the Great Sandy Run Pocosin, north of Camp Lejeune on the Hoffman Forest, and on the Croatan National Forest.  On Camp Lejeune, the type covers 16,800 acres and about 33,000 acres outside the Base in Onslow County.  Within larger pocosins, bog expansion caused by the gradual rising of the water table as peat accumulates has proceeded for several thousand years in broad interstream areas in which natural drainage was blocked (Daniel 1981, Richardson and others 1981).  Today, on the most well developed peatland areas, on the nearby Croatan National Forest, stunted pond pine occurs with dense, widely spaced, short evergreen shrubs on 2 to 4 feet of white cedar peat overlain with 4 to 5 feet of pocosin peat.  This condition is rare on Camp Lejeune.  

LANDSCAPE/LANDFORM PATTERN – In Great Sandy Run, pocosins occupy uplands that are slightly elevated above the surrounding landscape and reflect their Algonquian meaning, “swamp-on-a-hill” (Tooker 1899).  On the main base of Camp Lejeune, they occur in both upland flats and in irregularly-shaped depressions or more rarely in elongated elliptical depressions on a northwest-southeast axis.  These latter landforms are often referred to as Carolina bays.

DISTURBANCE - Historically, vegetation in this LT burned at regular 2-4 year intervals similar to the adjacent uplands.  Although the water table is high and the soils may frequently be saturated, pocosins occasionally become dry enough to burn and some of the organic surface may be lost in combustion.  Ditching, drainage and conversion to pine plantations has occurred within the Great Sandy Run Pocosin and this can alter peatland hydrology for long periods.  Otmar and Bucher (1996) found that organic soils in the zone adjacent to drainage ditches have a greater probability of igniting during wildfire conditions.  

PRESETTLEMENT VEGETATION – This LT in the original landscape was occupied by open pocosin vegetation only about .5 to 1 meter tall (Frost 2000).  The stature and structure of organic and mucky pocosins were maintained by frequent fire and, to a lesser extent on Camp Lejeune, by extreme scarcity of soil nutrients.

EXISTING VEGETATION - In general, the stature of trees and shrubs in peatlands has increased and obscured the natural pattern of vegetation structure controlled by fire and nutrient gradients in these systems.  Low pocosin has been replaced by high pocosin and bay forest, dominated by swamp red bay (Persea palustris), loblolly bay (Gordonia lasianthus), and sweet bay (Magnolia virginiana) has increased.  On some of the shallower peats, pond pine has formed closed canopy woodlands that resemble the Pond Pine Forest community type.  However, approximately 18% of the mucky pocosins recently sampled by Carter (2000) on the Main Base are dominated by longleaf pine, a composition apparently the result of frequent prescribed burning.  

MANAGEMENTS CONSIDERATIONS - Most management concerns in this LT relate to wildfire suppression, impacts to rare species in the ecotone with more well-drained sites, and prescribed burning.  Decades of fire suppression have led to a build up of volatile fuels in much of this LT. Recent fire research work on the Croatan National Forest has demonstrated that the window for safe burning in the pocosins may be greater than previously thought (Otmar and Bucher 1996).  In general, the concern of organic matter consumption during prescribed burning is significantly reduced when water tables are closer than 18” from the soil surface.

LT PHASES (LTPs) - This LT  includes two LTPs separated on differences in soil texture and vegetation stature.

	LTP

#
	soil

type
	extent

(acres)
	drainage
	surface texture
	surface

depth
	subsurface

texture
	permeability

	
	
	
	
	
	
	
	

	801
	Croatan
	   8,662
	very poorly drained
	muck
	   34”
	sandy loam, sandy clay loam
	moderate

	802
	Murville
	   8,160  
	very poorly drained
	fine sand
	   55”
	sand, layers of sandy loam
	rapid


LTP # 801-VERY POORLY DRAINED, POND PINE POCOSIN on PEAT 
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Bear Alley, Great Sandy Run Pocosin, Camp Lejeune, NC

This LTP occurs in only 12 map units on Camp Lejeune, two of which exceed 2,800 acres in size.  The largest are at the Great Sandy Run Pocosin. Total extent is about 8,600 acres distributed across three of the four Landtype Associations found on Camp Lejeune.  The type is most extensive in the Great Sandy Run Pocosin (LTA 13) and does not occur in the Onslow Maritime Zone (LTA 9).  It is commonly associated with mucky pocosins and pond pine woodlands in pocosin fringes.

Soils are  very poorly drained Croatan mucks and typically have a deep to moderately-deep organic surface layer.  The Croatan series are classic pocosin soils, with stature under the original fire regime mostly limited to low pocosin by the combination of extreme infertility and fire (Frost 2000). On the domed landforms, precipitation is virtually the only source of plant nutrients.  As a result, nutrients are scarce and the ecosystem is referred to as ombrotrophic (i.e. nutrient poor) with stunted, open pocosin vegetation.  

Current vegetation may vary from low to high pocosin with a dense shrub layer 5 to 15 feet tall, except when recovering from  recent fire (Schafale and Weakley 1990).  The overstory is often scattered pond pine and loblolly bay from 20-40+ feet in height.  Frost (2000) believes that canebrake plant communities once occurred on the less infertile Croatan muck soils in the eastern part of Camp Lejeune. When fire is excluded for long periods, they may form a temporary dense canopy.  In Great Sandy Run, the Forest Stands / Compartments database (IGIR 2000) indicates that the primary dominant species in 25% of pocosins is loblolly or slash pine.  Furthermore, in over 60% of pocosins the primary dominant species are hardwoods (Table 3).  Although extensive ditching, drainage, timber harvest, bedding, and pine plantation management has occurred in this area, the least impacts across the Camp Lejeune landscape have occurred in the pocosins.  It is likely that the database figures overestimate the amount of pocosins dominated by species other than pond pine.

LTP # 802-VERY POORLY DRAINED, SANDY MUCK, 

POND PINE POCOSIN 
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Longleaf Pine Ridge, Camp Lejeune, NC

This LTP occurs in over 80 map units; one exceeds 2,500 acres in size however most are less than 100 acres in size.  Total extent is about 8,200 acres distributed across all Landtype Associations found on Camp Lejeune.  This LTP is least common in the Onslow Maritime Zone (LTA 9) and most common in the Great Sandy Run Pocosin (LTA 13) and the Bogue-Topsail Coastal Sandridge (LTA 4).  The type occurs in association with deep organic pocosins and as a distinct mosaic with wet-mesic to xeric longleaf pine savannas.

Soils are Murville mucky sands. These soils have a dark surface but not a well-developed organic layer and therefore a low risk of soil ignition during prescribed or wildfire. The surface may be slightly mucky especially after prolonged absence of fire. Height growth increment is poor for all tree species (Table 4). 

Vegetation may appear similar to that found on pocosins on deep peat but grades into tall pocosin and pond pine forest in the slightly more fertile situations when bordered by mineral soils.  On 56% of the map units on the Main Base, the primary dominant species is pond pine (Table 2).  Open, low pocosin in this LTP occurs in the G-10 impact area.  

WET-MESIC AND WET PINE SAVANNAS - LT # 09
GENERAL DESCRIPTION - This LT occurs throughout the southeastern coastal plain in upland flats and interstream areas.  These somewhat poorly to poorly drained sites have a seasonal high water table, periodic to frequent burning, and mostly sandy soils.  The potential natural vegetation dominants include longleaf pine (Pinus palustris), pond pine (Pinus serotina), and wiregrass (Aristida stricta).

There are two phases of this LT and they are often found in close proximity: (1) somewhat poorly drained, sandy and loamy, longleaf pine and mixed pine savanna, and (2) poorly drained, sandy, longleaf pine savanna..  These moist to wet sites are commonly referred to as ‘wet pine flatwoods’ or ‘wet pine savannas’ and have on open grassy understory when burned and a scattered longleaf pine tree canopy somewhat stunted in size due to site infertility.  They occur on the wet end of the moisture gradient for longleaf pine.  Without periodic burning, the more fertile sites are rapidly invaded by shrubs and hardwood trees.  In Onslow County, outside of Camp Lejeune they extend over 42,000 acres and across the base on about 17,800 acres.  They are most common on the coastal sandridge and in the Great Sandy Run Pocosin area.

LANDSCAPE/LANDFORM PATTERN -  This type occurs in small to very large, irregular shaped patches,  and less often in narrow, linear patches in ridge and swale topography or linear sand lenses within large peatlands.

DISTURBANCE - The major natural disturbance was frequent low intensity fire at intervals of 1 to 3 years.  Under natural fire regimes, fires occurred early in the growing season.  Other disturbances include lightening, wind events from tornadoes, tropical storms, and microbursts.  Much of this LT has been entirely cleared, planted to loblolly pine or slash pine, and fire suppressed.  This is the situation in much of the Great Sandy Run Pocosin.

PRESETTLEMENT VEGETATION – Under the pre-settlement fire regime, this LT supported open pine savannas.  In southeastern fire-adapted communities the term savanna applies to any fire-maintained two-layered community in which the two layers are a tree layer with up to 50% cover, over a continuous, usually grassy herb layer (Frost, Walker and Peet 1986).  This LT supported predominately longleaf pine savanna, but also mixed longleaf pine – pond pine savanna.  The herb layer was often dominated by wiregrass (Aristida stricta. These savannas had only scattered inkberry (Ilex glabra), blue huckleberry (Gaylussacia frondosa) and creeping blueberry (Vaccinium crassifolium
EXISTING VEGETATION - Many of these moist communities have become shrubby or densely wooded because of fire suppression.  Species diversity in the understory has been significantly reduced.  On many sites, loblolly pine and hardwoods now dominate in the absence of fire.  With longer fire suppression, some pine savannas may succeed to pond pine woodland.

MANAGEMENT CONSIDERATIONS - These are some of the wettest soils that are capable of supporting longleaf pine.  Slightly greater site moisture and organic matter, that may occur within this ecological type, will discourage longleaf pine and favor pond and loblolly pine. Seasonal wetness may also limit equipment use.  Periodic fire and reduction of plows lines in ecotones is necessary for maintenance of rare plant and animal species that occur in this zone.  Low-lying areas are subject to flooding, however, these sites may be droughty during the growing season and tree growth may be suppressed.  Seasonal drought can affect seedling survival.

LT PHASES - This LT includes two LTPs separated on differences in soil drainage and soil texture. 

	LTP
	soil type
	extent

(acres)
	drainage
	surface texture
	surface

depth
	subsurface

texture
	permeability

	
	
	
	
	
	
	
	

	 901
	Stallings

Lynchburg
	  3,864

158
	somewhat poorly drained

somewhat poorly drained
	loamy fine sand

fine sandy loam
	15”

13”
	fine sandy loam

sandy clay loam
	mod. Rapid

moderate

	 902
	Leon
	13,804
	poorly drained
	fine sand
	17’
	cemented fine sand
	moderate


LT # 901-SOMEWHAT POORLY DRAINED, SANDY and LOAMY,

LONGLEAF PINE and MIXED PINE SAVANNA

This LTP is mapped in 93 map units, only 10 exceed 100 acres in size: one-third are less than 20 acres in size.  Total extent is about 4,000 acres concentrated mainly in the Great Sandy Run Pocosin (LTA 13). It is located in small areas in the New River Dissected Terraces (LTA 12) and the Bogue-Topsail Coastal Sandridge (LTA 4).  This LTP occurs on interstream flats and is commonly associated with mixed pine savanna and pond pine woodlands.

There are two soil series comprising this type.  The somewhat poorly drained Lynchburg fine sandy loam is the least common, occupying only about 160 acres on the Base.  The seasonal high water table is between .5 and 1.5 feet below the soil surface.  The most extensive soil is the somewhat poorly drained Stallings loamy fine sand where the seasonal high water table ranges from 1.5 to 2.5 feet below the soil surface.  Although this soil is somewhat poorly drained, internal drainage is moderately rapid especially in the sandy surface horizons.  As a result, seasonal drought may be an important management consideration. Other soil inclusions occur in about 20% of the map units.  The somewhat poorly drained Pactolus and Lynchburg soils are intermingled, the moderately well drained Foreston and Onslow soils occur along edges of drainageways, and the poorly drained Woodington is in small depressions.  Productivity of loblolly pine, pond pine, and slash pine is only moderate and low in longleaf pine (Table 4).

Pre-settlement vegetation in this LTP was predominately longleaf pine or mixed pine savanna.  These sites are rapidly invaded by shrubs, sweetgum (Liquidambar styraciflua) and red bay (Persea borbonia). There are very few examples of this LTP that have not succeeded to loblolly pine and hardwoods.  Currently longleaf pine is the primary or secondary dominant species in only 16% of the mapped area on the Main Base and about 5% of the LTP in the Great Sandy Run Pocosin area (Tables 2 and 3).  Most areas are dominated by loblolly, pond pine, or hardwoods. 

LTP # 902-POORLY DRAINED, SANDY,  LONGLEAF PINE SAVANNA 
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Longleaf Pine Natural Area, Camp Lejeune, NC

This is the second largest LTP on Camp Lejeune and is mapped in 124 map units; three exceed 1,000 acres in size and only one-quarter are less than 10 acres in size.  Total extent is about 13,800 acres concentrated mainly in the Bogue-Topsail Coastal Sandridge (LTA 4) where it is the predominant LTP.  It is also common in the Great Sandy Run Pocosin (LTA 13).  This type is located on interstream flats where it is mainly associated with xeric longleaf pine savannas, wet pine savannas, and pocosins.

Soils are poorly drained Leon fine sands, deep sandy soils with a weakly cemented subsoil horizon.  These soils are relatively infertile especially on sites surrounded by pocosin.  The seasonal high water table is at or near the soil surface.  Although this soil is poorly drained, internal drainage is moderately rapid especially in the sandy surface horizons.  Seasonal drought is therefore an important management consideration. On low, narrow ridges, inclusions of somewhat poorly drained Stallings and Pactolus soils may occur.  These inclusions make up about 15% of the map units.  Tree growth is slow on these sites. Height growth increment is very low in loblolly pine, moderate for slash pine, and low for both longleaf pine and pond pine (Table 4).

Pre-settlement vegetation in this LTP was longleaf pine savanna with wiregrass (Aristida stricta) and bracken fern (Adiantum pedatum) often dominating the understory layer.  Other characteristic species included yellow pitcher plant (Sarracenia flava), and Carolina yellow-eyed grass (Xyris caroliniana).  Plant diversity was high and rare plants such as Venus’s flytrap (Dionaea muscipula) and rough-leaved loosestrife (Lysimachia asperulifolia) were maintained by frequent burning through the ecotone between this LTP and pocosin. Fire suppression on the more nutrient-poor sites, such as those surrounded by pocosin, has lead to a buildup of litter and a dense shrub layer resembling pocosin.  This buildup in fuels may increase the probability of crown replacement fires even where longleaf pine is the dominant overstory species.  Succession is even more rapid on less-sterile sites.  Red maple (Acer rubrum) sweetgum (Liquidambar styraciflua), red bay (Persea borbonia), sweet bay (Magnolia virginiana) and tall gallberry (Ilex coreaca) quickly invade these sites within 5 to 10 years of burning.  However, due to the extensive use of prescribed burning on Camp Lejeune, longleaf pine is currently the primary or secondary dominant species in over  50% of this LTP on the Main Base (Table 2).  
MESIC PINE SAVANNAS - LT # 10
GENERAL DESCRIPTION - This LT occurs throughout the southeastern coastal plain on upland terraces in broad flats and rolling topography.  Sites are mesic, have a seasonal high water table within 1.5 to 2 feet from the soils surface, frequent burning, and are found on well-drained to moderately well-drained deep loam soils.  These sites have optimal drainage and soil texture for agriculture and have been sought out for that purpose.  The potential natural vegetation dominants include longleaf pine (Pinus palustris), wiregrass (Aristida stricta), and a diverse mixture of graminoids and forbs.  Community structure was savanna.  Both loblolly pine (Pinus taeda) and pond pine (Pinus serotina) were common codominants but have now become the dominant species.

There are two phases of the LT and they can be found in the same landscapes: (1) well-drained, loamy, longleaf pine savanna, and (2) moderately well-drained, loamy, longleaf pine savanna.  These savannas are often referred to as “flatwoods” and represent the most productive savannas because of the combination of available moisture and nutrients.  This is one of the more extensive LTs found on Camp Lejeune and the most extensive type found outside of the Base in Onslow county where is covers over 85,000 acres.  On the base, it is roughly 14,000 acres in size and is found primarily in the upland terrace and at Great Sandy Run Pocosin. 

LANDSCAPE/LANDFORM PATTERN – This LT occurs in medium to large, irregularly shaped patches most often in a mosaic with other longleaf pine dominated LTs or as small patches in a matrix with pond pine forests.

DISTURBANCE - In pre-settlement forests, the major disturbance was frequent low intensity fire at intervals of 1 to 3 years.  Under natural fire regimes, fires occurred early in the growing season.  Other disturbances include lightening, wind events from tornadoes, tropical storms, and microbursts, and periodic droughts that may result in intense fire (Landers and Boyer in Draft).  Much of the former longleaf pine stands in this LT were cut over in the early to mid-1800s, farmed or managed as pine plantations.  

PRESETTLEMENT VEGETATION - This LT supported Pine Savannas and Mesic Pine Flatwoods (Schafale and Weakley 1990).  On the more mesic loam soils in this LT, frequent burning created pure longleaf pine dominated stands with dense wiregrass and high species diversity in the herb layer.  These forests were distinctly 2-layered and included mixed pine stands with longleaf, loblolly, and pond pine growing on the same site.  

EXISTING VEGETATION - Most longleaf pine savannas in this LT have been displaced by development, loblolly pine plantations, or following long-term fire exclusion, succeeded to a dense multi-storied pine-hardwood forest with a dense shrub cover.  Succession to woody shrubs and hardwood trees is more rapid on these mesic sites in the absence of fire than on other sites that support longleaf pine savannas.  On  Camp Lejeune, most of these areas are dominated by loblolly pine.  In these stands, understory trees may be dense and include black oak (Quercus velutina), southern red oak (Quercus falcata), and sweetgum (Liquidambar styraciflua). 

MANAGEMENT CONSIDERATIONS - These are the most productive longleaf pine sites on Camp Lejeune and the most altered from past land use practices.  They have some of the greatest potential for restoration of longleaf pine, improvement of species richness, and greatest number of management options.  Frequent fire is necessary to maintain savanna structure and control competing shrubs and trees.  

LT PHASES - This LT includes four LT phases separated on differences in soil drainage and texture. 

	LTP
	soil type
	extent 

ac
	drainage
	surface texture
	depth
	subsurface texture
	permeability

	1001
	Norfolk
	1,280
	well drained
	loamy fine sand
	  10”
	sandy clay loam
	moderate

	1002
	Craven -B

Goldsboro

Foreston 

Onslow
	288

518

5,144

6,686
	moderately well drained

moderately well drained

moderately well drained

moderately well drained
	fine sandy loam

fine sandy loam

loamy fine sand

loamy fine sand
	    8”

  13”

  12”

  17”
	clay loam, clay

sandy clay loam

fine sandy loam

sandy clay loam
	Slow

Moderate

mod. Rapid

moderate


LTP # 1001-WELL-DRAINED, LOAMY, LONGLEAF PINE and

MIXED PINE SAVANNA 
This LTP is identified in only 27 map units, 3 exceed 100 acres in size; most are less than 50 acres in size.  The largest occur along Well Point Road and at the Base Camp on Race Track Range Road.  Total extent on Camp Lejeune is about 1,280 acres.  This type occurs only on the New River Dissected Terrace (LTA 12) and in a few areas at the Great Sandy Run Pocosin (LTA 13). It is associated with pine-hardwood slopes, other mesic pine savannas, and dry-mesic pine savannas.

Soils are well-drained Norfolk loamy fine sand.  The seasonal high water table ranges from 3.5 to 6 feet below the surface.  About 15% of the mapping units have inclusions of moderately well drained Goldsboro and Foreston soils.  These are probably the most productive soils on the Base and they support the highest site index for loblolly pine (Table 4).

Pre-settlement vegetation in this LTP included forests dominated by longleaf pine (Pinus palustris) and those having mixed pine species such as longleaf, pond pine (Pinus serotina) and loblolly pine (Pinus taeda).  Wiregrass (Aristida stricta) was the dominant understory species occurring with a diverse mix of grasses and forbs.  Creeping blueberry (Vaccinium crassifulium), yellow-fringed orchid (Platanthera ciliaris), and bluestems (Andropogon spp.) are characteristic species.  Few scrub oaks were present perhaps due to hotter burns carried by the dense grass and forb understory.  Most of these sites have succeeded to loblolly pine and hardwoods.  Currently, only 2% of sampled areas where this type occurs on the Main Base have longleaf pine identified as the primary or secondary dominant species while 28% are dominated by longleaf pine in the Great Sandy Run Pocosin area (Tables 2 and 3).  One of  the higher quality stand conditions exists on both sides of Pocosin Road in the northeast corner of Camp Lejeune. 

LTP # 1002-MODERATELY WELL-DRAINED, LOAMY, LONGLEAF PINE

and MIXED PINE SAVANNA 
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Holston-Hunter Creek Road, Croatan National Forest, NC
This LTP is widespread and has been identified in 157 map units on Camp Lejeune; three-quarters are less than 100 acres in size but four exceed 500 acres in size.  The largest is located at Starrets Meadow, the name perhaps a reminder of the past condition of this area.  Total extent is about 14,000 acres, one of the largest LTs on the Base.  The type occurs mostly on the New River Dissected Terrace (LTA 12) where it is associated with dry-mesic pine savannas, pine-oak drainage slopes, pond pine woodlands, and mixed pine savannas.  In the Great Sandy Run Pocosin (LTA 13), it is primarily associated with pond pine and mixed pine savannas.  

There are four soil series comprising this type and they are all deep loams and often occur in a mosaic on broad, upland flats.  The Onslow and Foreston loamy fine sands are the most extensive.  Onslow soils are located across LTA 12.  Foreston Soils are located primarily in LTA 13.  Minor soils in this type cover less than 1,000 acres and include the Goldsboro and Craven fine sandy loam.  This LTP represents one of the most productive sites on the Base.  Height growth increment for all the major pines is higher than in all other types (Table 4).

Pre-settlement vegetation was longleaf pine (Pinus palustris) or mixed longleaf pine, pond pine (Pinus serotina), and loblolly pine (Pinus taeda) over a diverse mixture of mesic savanna graminoids and forbs.  Characteristic species include little bluestem (Andropogon scoparius), big bluestem (Andropogon gerardii), bracken fern (Pteridium aquilinum), skeleton grass (Gymnopogon brevifolius), switch cane (Panicum virgatum), green sicklescale (Anthaenantia villosa), and yellow Indian grass (Sorghastrum nutans).  These were some of the most species-rich sites in the coastal plain but few remain today in good condition.  Fire exclusion has resulted in rapid succession to loblolly pine and hardwoods.  On the Croatan National Forest, there are a few remnants of frequently burned Goldsboro soils within this LTP.  These areas have some of the highest plant species diversity on the Forest.  On Camp Lejeune, the best restoration opportunities are along highway 17 south of Hicks Creek, Ragged Point, and around Old Bear Creek Road. 

XERIC AND DRY-MESIC SAVANNAS - LT# 11
GENERAL DESCRIPTION - This LT occurs in the southeastern coastal plain on upland terraces, sandhills, and other undulating uplands.  These xeric to dry-mesic habitats have a seasonal high water table below a depth of five feet, frequent burning, and are found on well-drained to excessively drained deep sands.  The potential natural vegetation dominants include longleaf pine (Pinus palustris), wiregrass (Aristida stricta), and scrub oaks (Quercus laevis, Quercus incana, Quercus marilandica, Quercus margarettae).  Community structure is most always an open savanna often dominated by only longleaf pine and wiregrass.

There are three phases of the LT and they may be found in close proximity: (1) excessively drained, sandy longleaf pine savanna, (2) excessively drained, dry-mesic, longleaf pine savanna, and (3) well-drained, sandy, longleaf pine savanna.  These savannas are commonly referred to as ‘barrens’, ‘sandhills’ or ‘xeric sandhill scrub’ and have characteristic scattered scrub oaks, fairly open grown pines, and exposed surface sand.  The more xeric sites are normally low or deficient in moisture available to support vigorous tree growth.  Although they receive adequate rainfall, they experience a rapid loss of available moisture because of percolation, evaporation, runoff, and transpiration.

This LT is the most extensive ecological type found on Camp Lejeune and covers 24,000 acres but occurs in only two LTAs.  It is the predominant type in the coastal sandridge and in the upland terrace on both sides of the New River.  Outside of the Base in Onslow County, it occurs on an additional 32,000 acres.

LANDSCAPE/LANDFORM PATTERN - Sites are irregularly shaped and variable in size, most often occurring as narrow to broad bands associated with small to medium-sized streams or as linear patches associated with ridge and swale topography. 

DISTURBANCE - In the pre-settlement landscape, the major disturbance was frequent low intensity fire at intervals of 1 to 3 years.  Under natural fire regimes, fires occurred early in the growing season.  The most xeric and barren sites may have produced too little fuel to sustain extensive fires at this frequency. Other natural disturbance includes wind events from tornadoes and tropical storms.  Early use of longleaf pine in this LT for turpentine production during the colonial era was followed by widespread logging near the turn of the century.  Pinchot and Ashe (1915) noted that "along the great sand hills just within the sounds, the longleaf pine occurs in open forests of small trees, now largely removed".

PRESETTLEMENT VEGETATION - This LT supports communities defined as savanna and share vegetative characteristics with Schafale and Weakley's (1990) Xeric Sandhill Scrub, Pine/Scrub Oak Sandhill, and Mesic Pine Flatwoods.  Typical sites were dominated by a somewhat open longleaf pine canopy and wiregrass (Aristida stricta) understory.  Bluejack oak (Quercus marilandica), a characteristic species on the less xeric sites, commonly occurred only as scattered individuals.  The more xeric sites typically had an open canopy of stunted longleaf pine with low growing turkey oak (Quercus laevis), and a sparse herb layer dominated by wiregrass (Aristida stricta), Carolina sandwort (Arenaria caroliniana), sand spikemoss (Selaginella arenicola), and common prickly pear (Opuntia compress).   Also common were more open and barren conditions without shrub species and only longleaf pine, scattered turkey oak, and wiregrass.  Dry-mesic sites included dwarf huckleberry (Gaylussacia dumosa), thread-softly (Cnidoscolus stimulosus), big bluestems (Andropogon spp.), sweet goldenrod, (Solidago odora), and summer farewell (Petalostemum pinnatum). 

EXISTING VEGETATION - Fire suppression has led to changes in community structure and species diversity.  Although succession is much slower in this LT than on more mesic sites, the midstory can become very dense where less xeric sites are fire-suppressed for long periods (> 10 years).  Under these conditions, a multi-layered subcanopy can develop that is dominated by loblolly pine (Pinus taeda), turkey oak (Quercus laevis), and bluejack oak (Quercus incana).  On the more infertile sands, only turkey oak has developed such dense understories.  Such prolonged exclusion of fire may lead to dense pine needle and oak leaf litter accumulation up to one foot deep, which eliminates the herb layer. Fire carries poorly in oak litter, reducing the effectiveness of surface fires to consume woody competition to grasses and herbs. 

MANAGEMENT CONSIDERATIONS - Management emphasis should be on maintaining a regular fire regime of understory burning.  Although sites have rather low fertility, the litter layer is normally continuous and fires carry well through the stand.  Longleaf pine savannas within this LT provide important habitat conditions for the red-cockaded woodpecker.  Other species such as wild turkey and fox squirrel benefit from the significant production of acorns by turkey oak within this LT.  Balancing the needs of these species may require a change in traditional burning methods that emphasize 'blackening' every available acre within a burn unit.  A more mosaic type burn that uses the irregular pattern of fuels distribution typical on these xeric sites would retain scattered mast-producing species to develop into larger subcanopy trees.

LANDTYPE PHASES (LTPs) - This Landtype includes three LTPs separated on differences in soil drainage and pre-settlement plant community types. 

	LTP
	soil type
	extent

(acres)
	drainage
	surface texture
	surface

depth
	subsurface

texture
	permeability

	
	
	
	
	
	
	
	

	1101
	Alpin

Kureb
	     969

  5,125
	excessively drained

excessively drained
	fine sand

fine sand
	13”

26”
	fine sand, loamy fine sand

fine sand, bands of organic
	very  rapid

rapid

	1102
	Wando
	     614
	excessively drained
	fine sand
	6”
	fine sand
	rapid

	1103
	Baymeade
	17,606
	well drained
	fine sand
	30”
	fine sand, fine sandy loam
	mod. rapid


LTP # 1101-EXCESSIVELY DRAINED, SANDY, LONGLEAF PINE SAVANNA
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G-10 Buffer Zone, Camp Lejeune, NC

This LTP is identified in 81 map units; most are less than 100 acres in size but two exceed 600 acres in size. Total extent is about 6,100 acres occurring mainly in the Bogue-Topsail Coastal Sandridge (LTA 4) where it accounts for one-third of the landscape.  In that area, it occupies the highest landscape positions and is always associated with wet pine savannas and  sandy muck pocosins.  In the New River Dissected Terrace (LTA 12), it is also associated with dry-mesic pine savannas and pine-hardwood slopes.

There are two soil series comprising this type; both are excessively drained, deep sands.  Alpin fine sand is the least common and occurs on less than 1,000 acres.  The Kureb fine sand is the most common and is less fertile than other soils having similar  drainage partly due to accumulations of  aluminum and organic matter in the subsoil.  These spodic horizons can severely affect nutrient availability.  Furthermore, moisture availability for both soils is limited because infiltration is rapid and permeability is very rapid.  These sites are therefore some of the least productive for tree growth on Camp Lejeune (Table 4).

Pre-settlement vegetation was open longleaf pine (Pinus palustris) over a nearly continuous layer of wiregrass (Aristida stricta).  Scattered scrub oaks, especially turkey oak (Quercus laevis), were present.  Other characteristic species include: thread softly (Cnidoscolus stimulosus), wax myrtle (Myrica cerifera), whip nuthatch (Scleria triglomerata),  Carolina ipecac (Euphorbia ipecacuanhae), goats’ rue (Tephrosia virginiana), and stiffleaf aster (Aster leariifolius).  With a reduction in fire frequency low shrubs such as blue huckleberry (Gaylussacia frondosa), sparkleberry (Vaccinium arboreum), and stunted turkey oak (Quercus laevis) become established.  Succession, however, proceeds slowly on these infertile and droughty sites and vegetation even without periodic fire never reaches the density of nearby wet sites.

Understory plant cover is sparse and there is always some sand exposed at the soil surface.  Many good examples of open xeric pine savanna remain on Camp Lejeune.   Some of the best are between the G10 and highway 172, and south of Lyman road near the junction with highway 172.  Currently over 60% of the forests in this type have longleaf pine as the primary dominant species.  This type of dominance by longleaf pine is not found in any other type.  Nevertheless, there are still opportunities to restore about one-third of the stands in this type where longleaf is neither the primary nor the secondary dominant species (Table 2).

LTP # 1102-EXCESSIVELY DRAINED, SANDY, DRY-MESIC LONGLEAF PINE SAVANNA
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Near Rhodes Point Road, Camp Lejeune, NC

This LTP is one of the smallest types found on Camp Lejeune and is identified in only 14 map units.  One-half of the map units are less than 10 acres in size, however, there are two large map units exceeding 100 acres in size.  These units occur just south of the mouth of Town Creek, and north of Rhodes Point Road.  This LTP is found only on the west side of the New River in the New River Dissected Terrace (LTA 12) and is associated with a variety of types.  Associates  include pine-hardwood slopes, wet pine savannas, dry-mesic savannas, and small stream swamps.

Soils are excessively drained Wando fine sand, deep sandy soils having a seasonal high water table 6 feet below the soil surface.  This soil is much more common below the coastal scarp that separates the low coastal flats from the extensive upland terrace.  Other soil inclusions occur in about 15% of map units.  The excessively drained Alpin and Kureb are intermingled while the Baymeade is on small flat areas (Lejeune Soil Survey 1984).  Height increment for both loblolly and longleaf pine is high in this LTP (Table 4).

This LTP is a typical longleaf pine/wiregrass savanna but is intermediate in moisture and species diversity between xeric and dry-mesic types.  Pre-settlement vegetation included wiregrass (Aristida stricta,), turkey oak (Quercus laevis) and some mesic savanna grasses and herbs.  Although more common in the maritime zone, live oak (Quercus virginiana) is another characteristic species in this type and scattered individuals can still be found north of Rhodes Point Road.  Currently, in the area sampled by Carter (2000), loblolly pine is the primary dominant species in this LTP (Table 2).

LTP # 1103-WELL DRAINED, SANDY, LONGLEAF PINE SAVANNA 
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Spring Branch Limesinks, Camp Lejeune, NC  

This is the largest LTP found on Camp Lejeune and it is identified in over 150 map units; 44 are greater than 100 acres in size.  The largest map units are greater than 500 acres in size and are located in the K-2 Impact Area and south of Stone Bay.  Total extent is about 17,600 acres distributed throughout the New River Dissected Terrace (LTA 12).  It also occurs in LTA 4 and in a few areas in LTA 13.  Because of its extent, it can be found in association with nearly all other LTPs but is primarily associated with other pine savannas (wet, mesic, and xeric) and with pine-hardwood drainage slopes.  There are an additional 3,560 acres of Baymeade soil mapped in the urban-woodland complex (LT 17).  

Soils are well-drained Baymeade fine sands.  These soils have deep sand surface horizons and a sandy loam subsurface.  The seasonal high water table ranges from 4 to 5 feet below the surface.  Included with this soil in mapping are small areas of at least six other soil series, which make up about 15% of the map unit (Lejeune Soil survey 1984).  The sandier Alpin and Kureb soils are on small, slightly higher ridges.  The Foreston, Leon, and Pactolus are in narrow depressions and the Muckalee soil is in narrow drainageways.  The Baymeade soils are generally productive for longleaf pine and loblolly pine.   Along with the Onslow and Norfolk, these soils have the greatest height increment for longleaf pine than all other types (Table 4).

Pre-settlement vegetation was longleaf pine savanna but with greater stocking than more xeric sites. Typical understory was wiregrass (Aristida stricta), and scattered bluejack oak (Quercus incana) often with few other species.  Bluejack oak (Quercus incana) is a characteristic species and is usually present in modern landscapes.  Species diversity is usually low.  Succession is also relatively slow and the effect of fire suppression may not be evident for 4 to 5 years.  However, sites that are more diverse may contain flowering dogwood (Cornus florida) and other scattered oaks such as blackjack (Quercus marilandica), sand post oak (Quercus margarettae) and turkey oak (Quercus laevis).  Characteristic understory species include thread softly (Cnidoscolus stimulosus), bluestems (Andropogon spp.) and Carolina ipecac (Euporbia ipecacuanhae).  Some of the best examples of this LTP are located between the G10 and Lyman Road, and around the headwaters of French’s creek.

MARITIME INFLUENCED WOODLANDS AND SAVANNAS - LT# 13 

GENERAL DESCRIPTION - This LT occurs throughout the southeastern coastal plain within lowland terraces adjacent to ocean-influenced wetlands.  These landscapes are a complex of excessively drained and well drained low ridges and somewhat poorly drained broad interstream flats.  In general, all upland landscapes that are maritime-influenced are placed in this LT including uplands fringing salt or brackish waters that are dominated by live oak communities.  The potential natural vegetation dominants include live oak (Quercus virginiania), longleaf pine (Pinus palustris), pond pine (Pinus serotina), and loblolly pine (Pinus taeda).

There are four phase of this LT and they are often found in close proximity: (1) excessively drained, sandy pine-oak woodlands, (2) well-drained, sandy, longleaf pine savanna, (3) well-drained, sandy, mixed pine-oak slopes, and (4) somewhat poorly drained, mixed pine flats.  This LT is located only in the Onslow Maritime Zone (LTA 9) and is one of the primary types used to differentiate this area.  Total extent on Camp Lejeune is about 7,400 acres.  In Onslow County, outside the Base, it covers about 8,150 acres.

LANDSCAPE/LANDFORM PATTERN – This LT forms large irregular patches associated with upland pine and hardwood sites and marshes near large water bodies.

DISTURBANCE - Under natural fire regimes, most mainland maritime zones experienced frequent fires that spread from interior fire communities or more likely from adjacent saltmarsh grasses.  They are susceptible to wind and flooding caused by hurricanes because of their location in low areas near the coast.  Furthermore, aerosol salt may be a continuous stress factor and significant source of mineral nutrients.

PRESETTLEMENT VEGETATION - This LT can support vegetation communities ranging from longleaf pine (Pinus palustris) sandhills and savanna to hardwood slopes and mixed live oak (Quercus virginiana) – pine.  

Some of the more low-lying areas especially near marshland may have supported Coastal Fringe Evergreen Forests (Schafale and Weakley 1990).  In general, characteristic species in the maritime zone include: yaupon (Ilex vomitoria), Virginia red-cedar (Juniperus virginiana), maxmyrtle (Myrica cerifera), dwarf palmetto (Sabal minor), and live oak (Quercus virginiana).

EXISTING VEGETATION - Sites within the maritime zone have experienced nearly three centuries of human exploitation and disturbance.  All the live oak in the region was sought out and removed for ship timber during the 18th and 19th century (Wood 1981).  Furthermore, sites that still had some of the second growth live oak, have been used for houses and farmsteads since the early 1700s.  The reduction in fire frequency especially below the coastal scarp has led to an increase in loblolly pine (Pinus taeda), numerous hardwoods, and pocosin shrubs.

MANAGEMENTS CONSIDERATIONS – Restoration of native plant communities is perhaps the largest challenge in this LT.  Salt water inundation and hurricane winds will always shape the overall vegetation structure in this zone, however, without periodic fire, dense shrub lands will persist and the once dominant live oak woodlands and open longleaf pine sandhills will be absent from the landscape.  Some of the best opportunities to return fire to maritime marsh and upland zones exists around Bear Creek.

LANDTYPE PHASES (LTPs) - This Landtype includes four LTPs separated on differences in soil drainage and pre-settlement plant community types. 

	LTP
	soil type
	extent ac.
	drainage
	surface 
	depth
	subsurface texture
	permeability

	1301
	Wando
	  3,728
	excessively drained
	fine sand
	6”
	fine sand
	rapid

	1302
	Baymeade
	  1,009
	well drained
	fine sand
	30”
	fine sand, fine sandy loam
	mod. rapid

	1303
	Marvyn
	  1,000
	well drained
	loamy fs
	8”
	sandy loam, sandy clay lm
	moderate

	1304
	Pactolus
	  1,663
	mod.well-sw poorly drained
	fine sand
	30”
	fine sand
	rapid


LTP # 1301-EXCESSIVELY DRAINED, SANDY MARITIME-INFLUENCED

 PINE-OAK WOODLAND
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Near Mile Hammock Bay Sandhills, Camp Lejeune, NC

This LTP is identified in 39 map units on Camp Lejeune.  Over one-half are less than 50 acres in size but nine are greater than 200 acres in size; the largest are near Salliers Bay Road.  Total extent is about 3,700 acres distributed across the Onslow Maritime Zone (LTA 9).  This type does not occur elsewhere on the Base and is one of the primary types used for delineating this LTA.  Major associates are maritime-mixed pine flats, sandy muck pocosins, maritime influenced pine savannas, and maritime influenced pine-oak woodlands. 

Soils are excessively drained Wando fine sands.  These deep sands have a seasonal high water table 6 feet below the soil surface.  This soil is common below the coastal scarp that separates the low coastal flats from the extensive uplands.  There are about 600 acres of Wando find sand that occur in the New River Dissected Terrace (LTA 12).   In that area, it has been placed in the dry-mesic, longleaf pine savanna type (LTP 1102) and height increment for both loblolly and longleaf pine is high.  However, within the coastal scarp, height increment for loblolly pine is moderately low and for longleaf pine only moderate (Table 4). 

Pre-settlement vegetation varied from pure longleaf on the inland, more fire-exposed sites, to true maritime forest with live oak (Quercus virginiana) and yaupon (Ilex vomitoria) near and along shorelines.  Other characteristic species include dwarf huckleberry (Gaylussacia dumosa), stiffleaf aster (Aster linarifolius), slender spikegrass (Chasmanthium laxum) and butterfly pea (Clitoria mariana).  Good examples of this type occur between highway 172 and Bear Creek and in small areas along Bear Creek to the north.  A reduction in fire frequency, as has happened below the coastal scarp, has led to an increase in “off-site” pines and hardwoods.  Currently nearly, 80% of the sampled area in this type had neither longleaf pine nor live oak as the primary or secondary dominant species (Table 2).  Most of this type is dominated by loblolly pine
LTP # 1302-WELL DRAINED, SANDY, MARITIME INFLUENCED

 LONGLEAF PINE SAVANNAS
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South of Sneads Ferry Road-east of Marines Road, 

Camp Lejeune, NC

This LTP is identified in just 14 map units on Camp Lejeune.  Over one-half are greater than 50 acres in size; the largest are located south of highway 172 between Traps Bay and Courthouse Bay and at the Osprey Artillery Gun position.  The type is located only in the Onslow Maritime Zone (LTA 9) and most map units occur in the northern periphery of this area.  This LTP is associated with maritime influenced pine-oak slopes and pine-oak woodland, wet pine savannas, xeric pine savannas, and pocosin fringes.

Soils are well-drained Baymeade fine sands.  These soils have deep sand surface horizons and a sandy loam subsurface.  The seasonal high water table ranges from 4 to 5 feet below the surface.  There are inclusions in the map units of more poorly drained soils.  This soil is very extensive in the upland terrace (LTA 12), dominating landscapes there.   In that area, it has been placed in a dry-mesic longleaf pine savanna type (LTP 1103) and height increment for both loblolly and longleaf pine is high.  However, height increment for loblolly pine is moderately low and for longleaf pine only moderate on these soils below the coastal scarp (Table 4). 

Pre-settlement vegetation was longleaf pine (Pinus palustris) over wiregrass (Aristida stricta) in a typical savanna structure.  Bluejack oak (Quercus incana) is a characteristic species and most sites are somewhat sterile; species diversity is usually.  Succession is also relatively slow and the effect of fire suppression may not be evident for 4 to 5 years.  However, below the coastal scarp, fire return intervals have exceeded this time period and many sites have been invaded by loblolly pine, shrubs, and midstory hardwood saplings.  Over 70% of this area was sampled recently and 90% of the LTP has loblolly pine as the primary dominant species and in only 6% of the area is longleaf pine the primary dominant species (Table 2).  
LTP # 1303-WELL DRAINED, SANDY MARITIME INFLUENCED 

MIXED PINE-OAK DRAINAGE SLOPE
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Mile Hammock Bay Road, Camp Lejeune, NC

This LTP is identified in 44 map units; only one is greater than 100 acres in size; over 50% of are less than 20 acres in size.  Total extent is about 1,000 acres distributed mainly along first and second order drainages of the New River within the maritime zone.  Most map units are on the peninsula north of the lower New River. This LTP only occurs in the Onslow Maritime Zone (LTA 9) and is commonly associated with maritime influenced pine-oak woodlands, mesic pine savannas, and maritime influenced longleaf pine savannas.

Soils are well-drained Marvyn loamy fine sands on sloping land.  They have a sandy surface and predominately sandy loam subsurface.  Included in the soil mapping are steeper sites and eroded sites. This soil is very extensive in the upland terrace (LTA 12), and characterizes slopes above drainages.   In that area, it has been placed in LTP 401 and height increment for loblolly pine is high.  Height increment for loblolly pine is only moderate on these soils within the coastal scarp (Table 4). 

Pre-settlement vegetation was predominantly dry-mesic to mesic longleaf pine savanna and mixed pine-hardwood.  Oaks increased in importance in the mid and lower slope positions.  Today most of these sites are dominated by loblolly pine.  Recent surveys indicate that loblolly pine is the primary dominant species in 85% of this type.  Longleaf pine is the primary dominant species in only 6% of the surveyed area (Table 2.)

LTP # 1304-MODERATELY WELL DRAINED AND SOMEWHAT POORLY DRAINED,

SANDY, MARITIME, MIXED PINE FLAT 


This LTP is identified in 16 map units and nearly one-half of them exceed 100 acres in size.  The largest is over 400 acres and occurs from Freemans Creek Road northeast along highway 172.  Total extent is about 1,660 acres distributed across the lower lying areas in the Onslow Maritime Zone (LTA 9), the only LTA where the type occurs.  This LTP is primarily associated with maritime saltmarsh and maritime influenced pine-oak woodland.

Soils are moderately well to somewhat poorly drained Pactolus fine sands.  These deep sands occur on broad interstream areas and have a seasonal high water table ranging from 1.5 to 2.5 feet below the soil surface.  About 10% of mapped areas have inclusions of excessively drained Wando and poorly drained Leon soils.  Loblolly pine height growth increment is moderately low on this soil.

Pre-settlement plant communities were mostly mixed pine with longleaf pine (Pinus palustris) the predominant species.  Other pines included loblolly pine (Pinus taeda), and pond pine (Pinus serotina).  Structure was an open, two layered savanna with a diverse mix of wet mesic graminoids and forbs.  Characteristic species include Carolina yellow-eyed grass (Xyris caroliniana), savanna meadow-beauty (Rhexia alifanus), deer’s tongue (Trilisa paniculata), orange milkwort (Polygala lutea), and pine lily (Lillium catesbaei).  Most all of the area covered by this LTP has now succeeded to loblolly pine, shrubs, and swamp hardwoods because of the reduction in fire frequency (Table 2).  The best opportunities for restoration of this type are near the marshes of Bear Creek where marsh communities could provide the fuel for frequent burning. 

MARITIME DUNES, SWALES, AND MARSHES -LT # 14
GENERAL DESCRIPTION –This LT includes shores and dunes of barrier islands, margins of estuaries, other upland margins, and old flood tide deltas near closed inlets.  These salt-influenced sea level wetlands and upland sand ridges are strongly influenced by daily tides and wind, and by periodic severe hurricanes and storm wave action.  The dominant vegetation is graminoids (Uniola paniculata, Panicum amarum, Eragrostis spp., Spartina patens) and, in more stabilized area, shrubs and trees (Juniperus virginiana, Quercus virginiana, Myrica cerifera, Iva Frutescen).

LANDSCAPE/LANDFORM PATTERN – This LT is long and linear and runs parallel to the shoreline.

DISTURBANCE - Flooding is the major continual disturbance.  Tidal waters affect salinity and influence the distribution of communities and species along a salt tolerance gradient.  Periodic hurricanes, however, have the greatest influence on this landscape, shifting dunes, creating new ocean inlets, and temporarily devastating shrub and tree cover. 

PRESETTLEMENT VEGETATION – In pre-settlement landscapes, vegetation in most marshes (except true salt marshes), shoreline vegetation, and maritime forest hummocks were influenced by fire.  The marsh-upland transition today shows signs of fire suppression, being dominated in places by cedar, loblolly pine, and wax myrtle (Myrica cerifera).  Loblolly pine marsh may have once dominated these fringe areas.  This 2-layered community had a canopy of pure loblolly pine over an open grassy layer of marsh graminoids such as slender spikegrass (Chasmanthium laxum).  They were kept open by frequent fire spreading from the uplands or adjacent marsh (Frost 2000).

EXISTING VEGETATION – This complex of soils and disturbance regimes support a variety of vegetation types that include permanently inundated saltmarsh cordgrass (Spartina alterniflora) at sea level, hummocks and flats of maritime live oak (Quercus virginiana), and beach grasses on shifting sand dunes.  Near upland margins where salinity is reduced by fresh groundwater input there are small stands of loblolly pine and maritime live oak forest.  These Estuarine Fringe Loblolly Pine Forests (Schafaly and Weakley 1990) provided one of the original locations for naturally occurring loblolly pine in the southeastern coastal plain.

MANAGEMENTS CONSIDERATIONS - Management concerns relate to protection of the important functions that these coastal estuarine systems provide, especially nutrient cycling, energy production, and habitat.  Areas with regular daily lunar tides have a regular input of nutrients, which makes them highly productive.  The marsh plants contribute nutrients to the estuaries benefiting fish and shellfish and provide habitat for wetland wildlife.  Stabilization of backdunes may interfere with normal cycles of barrier island erosion and aggradation.

 LANDTYPE PHASES (LTPs) - This Landtype includes two LTPs separated on differences in soil drainage, landform, and pre-settlement plant community types. 

	LTP
	soil type
	extent

(acres)
	drainage
	surface texture
	surface

depth
	subsurface

texture
	permeability

	
	
	
	
	
	
	
	

	1401


	Newhan

Corolla

Duckston
	     909

     198

     235
	excessively drained

somewhat poorly drained

poorly drained
	fine sand

fine sand

fine sand
	36”

44”

19”
	fine sand

fine sand

fine sand
	very rapid

very rapid

very rapid

	1402
	Bohicket
	  2,186
	very poorly drained
	silty clay loam
	 8”
	silty clay,

 loamy sand
	very slow


LTP # 1401-EXCESSIVELY DRAINED TO POORLY DRAINED, MARITIME DUNES AND SWALES 


Onslow beach foredunes, backdunes, and swales, Camp Lejeune, NC

This LTP is mapped in only 17 map units, two exceed 400 acres in size (Newhan soils); most are less than 50 acres in size.  Total extent is about 1,370 acres distributed across the length of the Onslow Maritime Zone (LTA 9).  This complex of ocean-side landforms and soils are associated inland with a marshland complex.

There are three soils comprising this LTP: 1) excessively drained Newhan fine sand which is the most extensive and forms taller dunes along the coast, 2) moderately well drained Corolla fine sand which forms low dunes mostly inland from the Newhan soil, and 3) poorly drained Duckston fine sand which fills swales to temporarily form flats behind the dunes.  These complex landscapes are strongly influenced by ocean tides and storm overwash and are constantly  in motion as the forces of erosion and wind shift the sands perpendicular to and along the main axis of the shoreline.

Current vegetation is often temporary.  Fresh dunes are colonized by Sea oats (Uniola paniculata).  Other grasses include panic grass (Panicum amarum) and Lovegrass (Eragrostis spp.).  Saltmeadow cordgrass (Spartina patens) is more common on the lower dunes in wet transition areas.  Stabilized dunes may succeed to shrubby red cedar-live oak (Juniperus virginiana – Quercus virginiana) or maritime shrubs such as waxmyrtle (Myrica cerifera), mulletbush (Baccharis halimifolia), or bigleaf marsh elder (Iva frutescens).   Where flats and slight swales are protected, common marsh grasses such as salt marsh cordgrass (Spartina alternifolia), black needle-rush (Juncus roemerianus) and seaside goldenrod (Solidago semperviren) may become established. 

LTP # 1402-VERY POORLY DRAINED, LOAMY, MARITIME MARSH 
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Gillets Creek, Camp Lejeune, NC

This LTP is mapped in nearly 80 map units, seven of which exceed 100 acres in size (mouth of Bear Creek, Howard Bay); most are less than 10 acres in size.  Total extent is 2,226 acres distributed across the entire Onslow Maritime Zone (LTA 9); the inland units are scattered along the lower New River.  This LTP occurs mostly at elevations less than 2 feet above sea level between the seaward maritime dunes and swales and the inland maritime influenced mixed pine flats, small stream swamps and pine oak woodlands.

Soils are very poorly drained Bohicket silty clay loams and some are locally referred to as “mud flats”.  There may be inclusions of other soil series in this map unit including Laffitte muck and Carteret sand.  Sites are strongly influenced by tidal flooding and have a broad range in salinity varying from seawater near inlets to brackish marshes in mouths of upland drains.
Current vegetation is highly variable and includes permanently saturated marshes and shoreline marsh-maritime forest hummocks.  Brackish marsh is dominated by black needlerush (Juncus roemerianus) or saltmeadow cordgrass (Spartina patens) with Big cordgrass (Spartina cynosuroides) and sawgrass (Cladium mariscus ssp jamaicense).  Salt marsh is strongly dominated by saltmarsh cordgrass (Spartina alterniflora) with zones of black needlerush and saltmeadow cordgrass.  Salt flats have a sparse cover of saltworts (Salicornia sp.) and salt grass (Distichlis spicata). Shoreline marsh-maritime forest hummocks include live oak (Quercus virginiana), Loblolly pine (Pinus taeda), and Gum-Bay-Magnolia  (Nyssa-Persea-Magnolia) communities.  With exception of the saline Saltmarsh cordgrass, all marshes, shoreline vegetation, and maritime forest hummocks have been strongly affected by fire suppression.  Many areas are now dominated by pocosin – like thickets of Swamp tupelo (Nyssa biflora), Swamp red bay (Persea palustris), red maple (Acer rubrum), sweetbay (Magnolia virginiana), and loblolly pine.

Table A.1.  Composition of  Landtype Associations (LTA) in Onslow County and on Camp Lejeune (% of total LTA extent) 1/ 
          ---------------------   Onslow County -----------------    ----------------- Camp Lejeune -------------    

	
	LTA ac →
	161,206
	29,750
	49,252
	42,354
	172,504
	70,413
	   
	404
	14,697
	15,924
	72,472
	41,905

	LTP
	LTP

acres

  ↓
	LTA 3
	LTA 4
	LTA 9
	 LTA

11
	LTA 12
	LTA 13
	Total 

acres
	LTA 3
	LTA 4
	LTA 

9
	LTA 12
	LTA 13

	101
	 1,911
	0.7
	0.4
	--
	--
	0.4
	--
	   319
	--
	--
	--
	 0.4
	--

	102
	 4,558
	1.1
	0.3
	--
	--
	1.5
	--
	 1,080
	--
	--
	--
	 1.5
	--

	201
	33,418
	7.5
	5.6
	2.7
	--
	7.0
	8.8
	 8,196
	 2.3
	 2.2
	 6.0
	 6.0
	 6.1

	202
	   646
	0.1
	0.3
	0.1
	--
	0.2
	--
	   490
	--
	 0.6
	 0.4
	 0.4
	 0.1

	401
	28,566
	6.5
	5.1
	--
	--
	9.6
	--
	 8,618
	 2.8
	 2.4
	--
	11.4
	--

	402
	 3,631
	1.7
	--
	--
	--
	0.6
	--
	   153
	--
	--
	--
	 0.2
	--

	601
	34,677
	18.3
	1.2
	--
	  1.1
	2.4
	0.3
	 1,089
	 1.3
	 0.3
	--
	 1.1
	 0.5

	602
	27,435
	4.8
	2.7
	0.1
	  0.1
	4.2
	16.5
	 7,373
	--
	 1.3
	--
	 1.9
	13.9

	701
	44,377
	6.7
	2.6
	0.1
	 41.9
	4.4
	10.5
	 7,726
	--
	 2.0
	--
	 2.4
	13.6

	801
	34,138
	1.0
	1.0
	--
	 56.0
	0.3
	11.4
	 8,662
	--
	 2.1
	--
	 0.5
	19.2

	802
	15,756
	0.4
	7.8
	0.9
	--
	3.2
	9.7
	 8,160
	--
	11.1
	 1.5
	 1.6
	12.3

	901
	29,324
	9.4
	3.2
	0.2
	  0.2
	4.3
	8.2
	 4,022
	 1.7
	 0.4
	--
	 1.2
	 7.3

	902
	30,843
	0.9
	18.2
	1.7
	  0.1
	7.4
	14.7
	13,804
	--
	32.8
	 2.1
	 3.4
	14.7

	1001
	28,594
	11.4
	3.8
	0.2
	--
	5.1
	0.3
	 1,280
	 2.8
	--
	--
	 1.6
	 0.3

	1002
	70,568
	20.2
	12.3
	1.2
	  0.6
	12.7
	16.5
	12,636
	10.7
	 2.0
	 1.5
	11.1
	 9.7

	1101
	 9,728
	0.2
	16.5
	0.3
	--
	2.4
	0.3
	 6,094
	--
	29.9
	 0.6
	 2.2
	--

	1102
	 1,562
	--
	2.8
	--
	--
	0.4
	--
	   614
	--
	--
	--
	 0.9
	--

	1103
	45,424
	3.8
	15.4
	--
	--
	19.3
	2.3
	17,606
	 1.9
	12.5
	--
	20.9
	 1.5

	1301
	 6,035
	--
	--
	12.3
	--
	--
	--
	 3,728
	--
	--
	23.4
	--
	--

	1302
	 4,462
	--
	--
	9.1
	--
	--
	--
	 1,009
	--
	--
	 6.3
	--
	--

	1303
	 1,900
	--
	--
	3.9
	--
	--
	--
	 1,000
	--
	--
	 6.3
	--
	--

	1304
	 3,157
	--
	--
	6.4
	--
	--
	--
	 1,663
	--
	--
	10.5
	--
	--

	1401
	 3,645
	--
	--
	7.4
	--
	--
	--
	 1,369
	--
	--
	 8.6
	--
	--

	1402
	 9,646
	--
	--
	19.6
	--
	--
	--
	 2,226
	--
	--
	14.0
	--
	--

	1601
	 2,008
	   0.5
	--
	0.2
	--
	0.6
	0.2
	   976
	 7.0
	--
	 0.6
	 1.0
	 0.3

	1701
	10,983
	   2.7
	--
	1.0
	--
	3.5
	--
	 4,939
	--
	--
	--
	 6.8
	--

	1801
	    78
	--
	--
	--
	--
	--
	--
	    46
	--
	--
	--
	 0.1
	--

	1802
	 1,566
	--
	--
	3.1
	--
	--
	--
	   558
	--
	--
	 3.4
	--
	--

	1803
	   809
	   0.2
	0.5
	0.1
	--
	0.1
	0.2
	   175
	--
	 0.2
	 0.3
	 0.1
	--

	1804
	   879
	   0.2
	--
	0.1
	--
	0.3
	0.2
	   879
	69.5
	--
	 0.2
	 0.6
	 0.3

	3001
	34,459
	   1.5
	0.3
	29.5
	--
	10.1
	--
	18,917
	--
	 0.4
	14.6
	22.8
	 0.1


1/  Dominant LTPs within each LTA are highlighted.

Table A.2.  Dominant tree species occurring in Landtype Phases (LTP) on the Main Base, Camp Lejeune1/                          

	LTP
	Total Map Unit Area (ac.)

Main Base
	Percent of Map unit area inventoried
	Inventory  Area (ac.)
	Percent Area Longleaf Pine Primary Dominant
	Percent Area Loblolly or Slash Pine Primary Dominant
	Percent Area  Pond Pine Primary Dominant
	Percent Area Hardwood Primary Dominant
	Potential Natural Vegetation (PNV) Principal     Dominant(s)
	Percent of area without the PNV Principal Species as Primary or Secondary Dominant

	101
	319
	52
	168
	0
	1
	0
	99
	marshland
	-

	102
	1,080
	94
	1,014
	0
	3
	0
	97
	cypress
	100%

	201
	5,587
	24
	1,368
	6
	69
	5
	21
	hardwood
	76%

	202
	484
	31
	152
	11
	56
	32
	1
	pond pine
	68%

	401
	8,519
	47
	4,017
	9
	83
	2
	6
	longleaf-hardwood
	79%

	402
	150
	97
	145
	0
	88
	0
	12
	hardwood
	76%

	601
	860
	69
	593
	4
	84
	11
	1
	pond pine-longleaf
	80%

	602
	1,158
	77
	890
	7
	79
	14
	0
	pond pine-longleaf
	86%

	701
	1,989
	59
	1,172
	4
	62
	34
	0
	pond pine
	66%

	801
	659
	48
	315
	4
	7
	89
	0
	pond pine
	11%

	901
	940
	75
	701
	16
	56
	28
	0
	longleaf-pond pine
	84%

	902
	8,053
	54
	4,329
	51
	25
	23
	1
	longleaf pine
	48%

	1001
	1,128
	84
	944
	2
	95
	1
	2
	longleaf-pond pine
	98%

	1002
	8,048
	68
	5,481
	13
	76
	11
	0
	longleaf-pond pine
	86%

	1101
	6,077
	57
	3,461
	63
	27
	9
	1
	longleaf pine
	35%

	1102
	614
	57
	352
	0
	100
	0
	0
	longleaf pine
	100%

	1103
	17,086
	66
	11,241
	22
	73
	4
	1
	longleaf pine
	77%

	1301
	3,713
	44
	1,644
	10
	80
	0
	10
	hardwood-longleaf
	79%

	1302
	1,005
	72
	726
	6
	91
	0
	3
	longleaf pine
	94%

	1303
	993
	64
	639
	6
	85
	0
	9
	longleaf-hardwood
	82%

	1304
	1,654
	29
	484
	1
	62
	0
	37
	pond pine-longleaf
	99%


1/ data for LTPs 101-102 from Timber Stand Compartments (IGIR 2000); data for all other LTPs from Forest Inventory Report (Carter 2000)

Table A.3.  Dominant tree species occurring in Landtype Phases (LTP) in Great Sandy Run, Camp Lejeune1/ 

	LTP
	Total Map Unit Area (ac.)

Main Base
	Percent of Map unit area inventoried
	Inventory  Area (ac.)
	Percent Area Longleaf Pine Primary Dominant
	Percent Area Loblolly or Slash Pine Primary Dominant
	Percent Area  Pond Pine Primary Dominant
	Percent Area Hardwood Primary Dominant
	Potential Natural Vegetation (PNV) Principal     Dominant(s)
	Percent of area without the PNV Principal Species as Primary or Secondary Dominant

	201
	2,557
	96
	2,443
	1
	9
	1
	88
	hardwood
	4%

	401
	55
	84
	46
	0
	54
	0
	46
	longleaf-hardwood
	0%

	601
	223
	90
	201
	0
	70
	2
	28
	pond pine-longleaf
	98%

	602
	6,180
	84
	5,173
	3
	67
	2
	28
	pond pine-longleaf
	93%

	701
	5,714
	94
	5,374
	1
	38
	3
	58
	pond pine
	93%

	801
	7,997
	90
	7,223
	0
	16
	13
	71
	pond pine
	86%

	802
	4,800
	95
	4,552
	2
	24
	5
	69
	pond pine
	90%

	901
	3,055
	86
	2,613
	5
	69
	1
	25
	longleaf-pond pine
	91%

	902
	5,688
	90
	5,130
	14
	50
	4
	32
	longleaf pine
	84%

	1001
	142
	82
	116
	28
	9
	0
	63
	longleaf-pond pine
	72%

	1002
	4,536
	88
	4,012
	16
	57
	0
	27
	longleaf-pond pine
	84%

	1103
	475
	87
	415
	0
	74
	0
	26
	longleaf pine
	100%


1/ data from Timber Stand Compartments (IGIR 2000) 

Table A.4.  Crosswalk Between Landtypes and Frost’s (2000) Presettlement Vegetation Community Type Groups

	Landtypes


	Presettlement Vegetation Community Group

	soil components, (drainage class) extent on Camp Lejeune
	



	Inland Tidal Marshes and Tidal Swamps

Bohicket silty clay loam (very poorly drained) 316 ac.

Lafitte muck (very poorly drained) 3 ac.


Dorovan muck (very poorly drained) 1,080 ac.

	Maritime Dune, Swale, and Marsh System

  (Bohicket, Lafitte)

Tidal Cypress-Gum Swamps (Dorovan)



	
	

	Small Stream Swamps and Streamhead Pocosins


Muckalee loam (poorly drained) 8,196 ac.

	Small Stream Swamps (Muckalee)

Pocosin (Muckalee)

	





	

	Drainage Slopes


Craven-C fine sandy loam (moderately well drained) 153 ac.

Marvyn loamy fine sand (well drained) 8,618 ac.

	Mixed Mesic Hardwood Forest & Pyrophytic

  Woodland Complex on fire sheltered slopes (Craven)

Mesic Longleaf Pine-Pyrophytic Woodland

 Complex on slopes (Marvyn)

	.

  
	

	Interstream Flats

Pactolus fine sand (mod. well- somewhat poorly drained) 219 ac.

Lenoir loam (somewhat poorly drained) 110 ac.

Woodington loamy fine sand (poorly drained) 7,373 ac.

Rains fine sandy loam (poorly drained) 760 ac.

	Mixed Pine Savanna (Rains, Lenoir)

Wet Longleaf Pine Savanna (Rains, Pactolus) 

Maritime Influenced Pyrophytic Communities (Rains)

Pond Pine Forest and Canebrake (Woodington)

	
	







	Pocosin Fringes

Pantego mucky loam (very poorly drained) 186 ac.

Torhunta fine sandy loam (very poorly drained) 7,539 ac.

	Pond Pine Forest and Canebrake

  (Pantego, Torhunta)









	
	

	Broad Pocosins

Murville fine sand (very poorly drained)  8,160 ac.

Croatan muck (very poorly drained) 8,662 ac.


	Pocosin  (Murville, Croatan)

	






	

	Wet and Wet-Mesic Pine Savannas

Leon fine sand (poorly drained) 13,804 ac.

Lynchburg fine sandy loam (somewhat poorly drained) 158 ac.

Stallings loamy fine sand (somewhat poorly drained) 3,864 ac.
	Wet Longleaf Pine Savanna (Leon)

Mesic Pine Savannas on Upland Terraces  (Stallings)

	

	


	Mesic Pine Savannas

Norfolk loamy fine sand (well drained) 1,280 ac.

Goldsboro fine sandy loam (moderately well drained) 518 ac.

Foreston loamy fine sand (moderately well drained) 5,144 ac.

    Onslow loamy fine sand (moderately well drained) 6,686 ac.

    Craven-B fne sandy loam (moderately well drained)  288 ac.
	Mesic Pine Savannas on Upland Terraces

  (Norfolk, Goldsboro, Foreston, Onslow, Craven-B)














	
	

	Xeric and Dry-Mesic Pine Savannas

Alpin fine sand (excessively drained) 969 ac.

Kureb fine sand (excesively drained) 5,125 ac.

Wando fine sand (excessively drained) 614 ac.

Baymeade fine sand (well drained) 17,606 ac.
	Xeric & Dry Mesic Longleaf Pine / Wiregrass

  Savanna (Alpin, Kureb, Baymeade)

Mesic Longleaf Pine on Pamlico Terrace (Wando)

	

	







	Maritime Influenced Woodlands and Savannas

Wando fine sand (excessively drained) 3,728 ac.

Baymeade fine sand (well drained) 1,009 ac.

Marvyn loamy fine sand (well drained) 1,000 ac.


Pactolus fine sand (mod. well- somewhat poorly drained) 1,663 ac.
	Maritime Influenced Pyrophytic Communities

  (Wando, Baymeade, Marvyn, Pactolus)



	

	

	Maritime Dunes, Swales, and Marshes

Newhan fine sand (excessively drained) 910 ac.

Corolla fine sand (moderately well drained) 224 ac.

Duckston fine sand (poorly drained) 235 ac.

Bohicket silty clay loam (very poorly drained) 2,226 ac


	Maritime Dune, Swale, and Marsh System

  (Newhan, Duckston, Corolla, Bohicket)



  


Table A.5: Relative Site Index Class1/ for Important Pine Species on Camp Lejeune. 

Source: Forest Inventory plots (1990), Camp Lejeune Forest Stands (2000).

	LTP
	Loblolly Pine
	FIA

plots
	GIS

stands
	Slash Pine
	FIA

plots
	GIS

stands
	Longleaf

Pine
	FIA

plots
	GIS

stands
	Pond

Pine
	FIA

plots
	GIS

stands

	102
	very high
	1
	0
	-
	0
	0
	-
	0
	0
	-
	0
	0

	201
	high
	12
	21
	high
	7
	0
	medium
	0
	3
	medium
	0
	4

	202
	med. low
	1
	0
	-
	0
	0
	-
	0
	0
	-
	0
	0

	401
	high
	19
	56
	-
	0
	0
	medium
	0
	6
	medium
	0
	4

	402
	medium
	0
	2
	-
	0
	0
	-
	0
	0
	-
	0
	0

	601
	medium
	5
	5
	-
	0
	0
	medium
	0
	1
	medium
	1
	4

	602
	very high
	2
	3
	medium
	5
	0
	high
	1
	2
	medium
	0
	1

	701
	medium
	1
	5
	low
	6
	0
	low
	0
	3
	high
	3
	4

	801
	-
	0
	0
	-
	0
	0
	-
	0
	0
	very low
	2
	0

	802
	med. low
	2
	18
	low
	5
	0
	low
	1
	3
	low
	4
	7

	901
	medium
	4
	18
	medium
	5
	0
	low
	0
	1
	medium
	1
	1

	902
	med. low
	10
	26
	medium
	6
	0
	low
	6
	16
	low
	9
	13

	1001
	very high
	2
	16
	-
	0
	0
	-
	0
	0
	-
	0
	0

	1002
	high
	18
	35
	high
	9
	0
	high
	1
	15
	high
	0
	6

	1101
	medium
	3
	23
	-
	0
	0
	low
	10
	29
	low
	0
	6

	1102
	high
	3
	8
	-
	0
	0
	high
	0
	1
	-
	0
	0

	1103
	high
	45
	101
	medium
	1
	0
	high
	13
	17
	medium
	2
	6

	1301
	med. low
	9
	13
	-
	0
	0
	medium
	0
	5
	-
	0
	0

	1302
	med. low
	4
	0
	-
	0
	0
	medium
	1
	0
	-
	0
	0

	1303
	medium
	6
	4
	-
	0
	0
	medium
	0
	1
	-
	0
	0

	1304
	med. low
	5
	3
	-
	0
	0
	-
	0
	0
	-
	0
	0


 1/  Loblolly Pine site index (SI) classes: very high = SI > 85, high = SI 81-84, medium = SI 76-80, med. low = SI < 75

      Slash Pine site index (SI) classes: high = SI > 75, medium = SI 70-75, low = SI  < 70

      Longleaf Pine and Pond Pine site index (SI) classes: high = SI > 67, medium = SI 63-66, low = SI 55-62, very low = SI < 55

Table A.6:  Natural Areas, Rare Species and Natural Communities on Camp Lejeune.

	Extent of Habitats on Camp Lejeune
	Documented Element Occurrences 1/

	LTP
	LTP

acres


	NC Heritage Program Natural Areas

(acres)
	RCW

Cluster Area

(acres)
	RCW

Forage

Area

(acres)
	Plants
	Animals

2/
	Commun-ities
	Total EOs
	EO

Density

3/

	101
	1,911
	0
	0
	0
	0
	0
	0
	0
	0

	102
	4,558
	831
	0
	0
	0
	0
	2 – 2
	2 – 2
	1.2

	201
	33,418
	609
	2
	408
	2 – 2
	5 – 2
	3 – 2
	10 – 6
	.8

	202
	646
	77
	12
	176
	0
	0
	1 – 1
	1 – 1
	1.3

	401
	28,566
	861
	61
	900
	6 – 5
	1 – 1
	6 – 3
	13 – 9
	1.0

	402
	3,631
	0
	0
	4
	0
	0
	0
	0
	0

	601
	34,677
	21
	0
	130
	0
	0
	1 – 1
	1 – 1
	.6

	602
	27,435
	78
	0
	268
	12 – 8
	0
	0
	12 – 8
	1.0

	701
	44,377
	804
	5
	661
	10 - 10
	1 – 1
	1 – 1
	12 – 12
	1.0

	801
	34,138
	6,831
	3
	334
	3 – 2
	0
	7 – 4
	10 – 6
	.7

	802
	15,756
	941
	81
	1,996
	51 - 25
	5 – 4
	4 – 3
	60 – 32
	4.7

	901
	29,324
	26
	3
	219
	3 – 2
	1 – 1
	0
	4 – 3
	.6

	902
	30,843
	1,678
	502
	4,903
	112 - 33
	16 – 5
	15 – 7
	143 – 45
	7.6

	1001
	28,594
	164
	1
	40
	4 – 4
	1 – 1
	1 – 1
	6 – 6
	3.0

	1002
	70,568
	293
	95
	1,850
	37 - 19
	7 – 4
	7 – 6
	51 – 29
	2.5

	1101
	9,728
	1,387
	490
	3,550
	52 - 18
	9 – 6
	7 – 6
	68 – 30
	8.6

	1102
	1,562
	47
	0
	0
	0
	0
	1 – 1
	1 – 1
	1.0

	1103
	45,424
	1,217
	272
	2,798
	24 - 14
	12 – 6
	10 – 6
	46 – 26
	2.0

	1301
	6,035
	37
	7
	161
	4 – 4
	1 – 1
	0
	5 – 5
	.9

	1302
	4,462
	0
	0
	26
	0
	0
	0
	0
	0

	1303
	1,900
	0
	0
	14
	0
	0
	0
	0
	0

	1304
	3,157
	88
	0
	6
	1 – 1
	2 – 2
	1 – 1
	4 – 4
	1.5

	1401
	3,645
	126
	0
	0
	1 – 1
	4 – 4
	1 – 1
	6 – 6
	2.8

	1402
	9,646
	425
	0
	0
	1 – 1
	2 – 1
	1 – 1
	4 – 3
	1.2

	water4/

	34,459
	-
	-
	-
	32 - 15
	12 - 6
	8 - 4
	52 – 25
	-


1/ Number of documented rare species and natural community Element Occurrences;  # of occurrences - # of species

   (NC Heritage Program 1999).  LTPs with the greatest number of occurrences are highlighted.

2/ Excludes Red-cockaded Woodpecker element occurrences.

3/ Number of Element Occurrences per square mile.

4/  Element occurrences associated with ponds, streams, and the New River.

Appendix C.
Sea Turtle Monitoring Protocols

Camp Lejeune's sea turtle monitoring program documents field work in four elements:  1) nest protection, 2) tagging of adult turtles, 3) nesting data collection, and 4) determination of hatching success.  From mid-May through mid-August, approximately 7.0 mi of Onslow Beach are monitored nightly for sea turtle nesting activity generally spanning from 1 mi. north of the Onslow North Tower to the New River Inlet, (UTM 9358289 to 855823).   Nesting activity within the northern portion of the beach, 0.7 miles of Onslow Beach and 3.6 miles of Brown's Island (UTM 935829 to 950833), are monitored by aerial surveys conducted twice a week throughout the nesting season. 

Nightly Monitoring Procedures:

Addressing Unauthorized Activity

Technicians arrive on the beach by 2200 each night. Cover the headlights of the truck with the red filters before proceeding onto the beach strand.  Access the beach from the SOTG access, the ORRV access, or the North Tower access road.

Once on the beach, the first pass should be run close to the high tide line to determine whether a crawl took place after completing the previous night’s survey.  The first run of the beach also includes identifying unauthorized ORRVs, temporary artificial lighting or other beach activities that may interfere with turtles.  Concurrently, the beach is surveyed for crawls and nesting females.  Escort any unauthorized ORRV, with headlights turned off, from the beach referring to the appropriate Base Order.  Contact the Game Wardens if the driver is not compliant.  Address other problematic activities in a similar manner. Approximately 1.5 hours should be allowed for between each North - South pass.

Encountering Nesting Activity

`Data collection is always secondary to successful nesting…’
When a nesting female is encountered, usually spotted by a “crawl” observed in the trucks path, immediately extinguish the headlights and park the truck at a safe distance from the turtle.  Record the time the turtle was first spotted and the mileage north or south of Riseley Pier.  Carefully approach the turtle, without lights, to determine whether a nesting attempt is in progress.  If the turtle is excavating a nest cavity, there will be enough time for data collection.  If she is closing the cavity, you will have to move quickly to gather data after marking the egg cavity.  Take extreme care so as not startle her. Crawling turtles are not to be disturbed- our activities should not influence the nesting activity.  Continue on the pass or wait quietly at some distance until the turtle is either engaged in egg laying or returning to the surf.  

If the turtle begins her return to the surf in an obvious false crawl, determine whether the individual is carrying tags and record any tagging information or identifying characteristics.  If the turtle is not carrying tags, attempt to tag her but be prepared to abort the attempt if the activity is obviously stressing the turtle.  Using calipers, measure the width of the track at its widest point and record GPS coordinates at the point farthest inland.  Do not spend too much time on false crawls as you may miss an actual nest elsewhere on the beach.  Keep in mind that the turtle will likely return for another nest attempt or crawl.  

If the turtle is in the process of digging a body cavity, she will most likely attempt to nest.   Once active egg laying begins, to save time place a marker (3-4’ iron re-bar) at least one foot behind the cavity to indicate the position of the nest once covered.  An optimal period during which tags can be affixed and measurements can be taken is when the turtle has deposited at least one third of her eggs.

Tagging procedures:
2. Prior to patrolling the beach, clean tags of any residue and place them in a sealed plastic bag.

2) Apply a disinfectant (i.e. Betadyne) to the tag and fore flipper prior to tagging.

3. The tag is attached to the trailing edge of the fore flipper between the first and second major scales or through the second major scale. Tags are attached snugly to the flipper so that it doesn’t extend too far posterior or too close where it may become imbedded. Both of the front flippers are tagged.

4. Once the tag has been attached, check the tip to be sure it has properly cinched: it should overlap the hole by at least 3mm. If the overlap is insufficient, carefully fit the tag back into the applicator and apply greater pressure. If this is still unsatisfactory, remove and apply another tag. Improperly cinched tags may shed quickly.

5. Record tag numbers if the turtle was previously tagged (recapture) and note any evidence of tag scars. 

After the turtle has been tagged or existing tag numbers have been recorded, use the calipers and a tape measure to take carapace measurements. Record the curved carapace length (CCL), the straight carapace length (SCL) the curved carapace width (CCW) and the straight carapace width (SCW).  Collect GPS coordinates of the nest position and record the width of the crawl.  

Protecting the Nest:

After the turtle has left the nest site mark and protect the nest with a wire cage.  Use a five sided 48” x 24” cage with a mesh size of 2” x 4”. After determining where the cavity is located place a stick or other marker over it to identify its location.  Bury the wire cage 3-6” inches into the sand centered over the nest with the cavity marked with a stick. Use the shovel to dig a trench for the sides of the cage to be buried in and cover with sand to ensure predators will not be able to dig under the cage easily.  The protective cage will exclude raccoons and most foxes.  However, to deter persistent predators, an apron of extra mesh around the cage, or burying the cage deeper should deter them.  When ghost crabs become a significant problem, traps can be used to trap them.  The traps should be readily available, stored in the truck.

Number each nest and crawl consecutively starting with the first event of the season as #1 with either an “N” for a nest event or an “FC” for a false crawl preceding the number. Affix a metal tag onto the cage with the nest number, number of eggs if known, species, and date laid and place an Endangered Species sign onto the ocean facing side of the cage.  Reflective tape should be affixed on cages in the training or ORRV portions of the beach and all cages should have colored flagging tied to the sides or corners to increase visibility.

Nest Relocation:

Nest relocation should be performed only when the nest:

· Is laid in the designated military training area from Riseley Pier southward to Onslow South Tower.

· Is laid below the average high tide line where REGULAR inundation will result in embryonic mortality.

· Is laid in an area known to be susceptible to erosion (i.e. just north of the washover flat).

· Is laid under a sloughing escarpment and is subject to being buried too deeply.

How to move a nest:
Do not begin nest relocation until the female has left the site and is crawling back to the surf.  Nest relocations must occur no later than 0900 of the morning following the nesting event.  Perform the relocation as soon as possible following the turtle’s return to the sea.

Excavate the eggs by hand, NOT with a shovel. Wearing clean rubber gloves gently remove the eggs and place them into the egg cartons. Place egg cartons in Styrofoam box and set in the back of the truck. Note how many eggs were retrieved from the nest as well as noting any broken or abnormal eggs.

Relocate nests as close to the original nest sites as possible. For nests laid in the training portion of the beach, nests should be moved north of the Officers Pavilion. Avoid forming clusters of nests. Concentration nests in a small area may attract predators and/or alter sex rations. Nests should be relocated to areas above the high tide line that are relatively free from vegetation to prevent roots from interfering with incubation or emergence.

Excavate the new egg chamber with posthole diggers to the same depth and dimensions of the original nest.  Carefully relocate the eggs to the new chamber and then cover them with moist sand excavated from the new nest chamber.  Do not allow dry sand to fall into the cavity.  Gently pat the surface and smooth the dry sand to a depth similar to what it was prior to excavating the cavity.

Protect and mark the nest location following the steps listed in the nest protection procedures.

Nest Excavation and Analysis:

When to Excavate Nests:

· Hatch success evaluations may only be conducted either 72 hours after the first sign of emergence or 80 days after the eggs were deposited, whichever occurs first.  If the nest exhibits a trickle hatch then wait a minimum of 120 hours after the sign of first hatchling emergence before excavating the nests.  It is important to allow all hatchlings to emerge naturally before excavating the nest.

· If the nest was subjected to tidal inundation, excessive rainfall, or cool ambient temperatures, wait a minimum of 120 hours or after 90 days of incubation.

· If you encounter live, vigorous hatchlings before reaching eggshells or find a mix of more than 10 live hatchlings and unhatched eggs, quickly cover the egg chamber with moist sand and wait at least 72 hours before excavating again.  Opening and closing a nest can increase the chance of detection by predators; take care in replacing all nest contents and sand into the cavity.

How to excavate nest:

· Always wear latex gloves when excavating a nest.

· Carefully and gently dig in to the nest cavity with your hands. Be aware that live hatchlings may still be in the nest cavity.

· Carefully remove nest contents, separate into piles and record the number of:

· Live Hatchlings (LH)

(   Whole Eggshells (>50%) (ES)

· Dead Hatchlings (DH)

(   Pipped eggs w/live hatchlings

· Unhatched Eggs (UH)

(   Pipped eggs w/dead hatchlings

Notes:  Disregard all eggshell pieces (<50%)


 Keep pipped eggs w/live hatchlings shaded.

Encountering Live Hatchlings

· Release all live fully developed hatchlings after dark in an area void of all artificial lights.  Allow the hatchlings to crawl to the water to facilitate natal beach imprinting.

· Rebury pipped eggs with live hatchlings and hatchlings with prominent yolk sacs. Wait at least a week before excavating again and adjust totals (add number of whole eggshells to the ES total; dead hatchlings that emerged from the egg but did not leave nest to the DH total; and live hatchlings that emerged from the egg but did not leave the nest to the LH total).

Cold Weather Hatching Events  


If an emergence takes place when temperatures are less than 50 degrees F, gather all hatchlings in a container, bring inside and call the Sea Turtle Project Coordinator.

Rut removal:  When obstacles are in the path from the nest to the surf, efforts must be taken to remove that obstacle.  Tire ruts from ORRVs and military tactical vehicles are included in the definition of an obstacle.  Refer to the Volusia County Beach Habitat Conservation Plan (1996) for a detailed discussion of rut removal practices.

1.) At 14 days prior to estimated hatching dates, nests will be surveyed for extent and depth of ruts located in the path from the nest to the surf. 

2.) No later than 10 days prior to estimated hatch dates, ruts will be removed and the sand will be smoothed at those nests where multiple ruts are deeper than once inch and longer than one meter.

· All rut removal will be performed in late afternoon prior to sunset but after recreational vehicles are required to have exited the beach.

· If ruts are located seaward of the vegetation line, a section of chain-link fence or similar smoothing apparatus will be towed across the approximate path of emerging hatchlings, with a minimum width of 15 meters.  At no time will rut removal be conducted within a marked nest area.

· If rust are located on or near the vegetation line, the ruts will be hand-raked to avoid damage to beach vegetation.

3.) Any holes will be filled and debris removed around those nests due to hatch within a 10-day period. 

4.) Daily visits will confirm that no obstacles will impede emerging hatchlings.

How To Report Sea Turtle Strandings:

1.) When on site collect the following information:

· Date of stranding discovery

· Species

· Sex

· Tagging Information

· GPS coordinates of stranding location

· Carapace measurements and weight if possible

· Description of physical condition including injuries, wounds, or other marks that may indicate a cause of death

· Digital or Polaroid photo of the turtle

· Salvage the carcass or parts of the carcass per request of the Sea Turtle Project Coordinator.

2.) Within 24 hours, call the Sea Turtle Project Coordinator to report all strandings. Have all the above information on hand when phoning in a report.

3.) Fill out the Sea Turtle Stranding and Salvage Network Stranding Report.

4.) If it is a live stranding call the Sea Turtle Project Coordinator for handling instructions and consult the Handbook for Sea Turtles in North Carolina for immediate first aid.

INDIVIDUAL NEST RECORD

CRAWL DATE:                               (for all crawls discovered after midnight, enter the date the crawl was found. For all crawls found/reported before midnight, enter the next day’s date.              
CRAWL TYPE (circle one):FALSE CRAWL                            SPECIES:                                         

                                              NEST

CRAWL NUMBER:                                                                             

TREATMENT (circle one): 0 = No treatment  1 = Relocated  
2 = Wired in place 3 = Relocated and wired

CRAWL LOCATION:                                                                                                                               
CRAWL WAS FOUND IN SEA TURTLE NEST MANAGEMENT ZONE                          
CRAWL LATITUDE                                     LONGITUDE                                    WAYPOINT#               
RELOCATED NEST LOCATION:                                                                                                                 
REL.SITE LATITUDE                                   LONGITUDE                                    WAYPOINT#               
REASON FOR MOVING NEST                                                                                                                      
NUMBER OF EGGS RELOCATED:                                                     NEST DEPTH                       in./cm.

TRANSPONDER BALL BURIED WITH NEST? Y / N              TIME NEST WAS MOVED                     



NEST DISTURBANCES

	 Enter “Y” if nest was washed by the tide, enter “N” if nest was not washed by the tide

 for each day of the incubation period.

Day 1                 Day 21               Day 41                Day 61                Day 81            

Day 2                 Day 22               Day 42                Day 62                Day 82            

Day 3                 Day 23               Day 43                Day 63                Day 83            

Day 4                 Day 24               Day 44                Day 64                Day 84            

Day 5                 Day 25               Day 45                Day 65                Day 85            

Day 6                 Day 26               Day 46                Day 66                Day 86            

Day 7                 Day 27               Day 47                Day 67                Day 87            

Day 8                 Day 28               Day 48                Day 68                Day 88             

Day 9                 Day 29               Day 49                Day 69                Day 89            

Day 10               Day 30               Day 50                Day 70                Day 90              

Day 11               Day 31               Day 51                Day 71                                                                                                          

Day 12               Day 32               Day 52                Day 72                
Day 13               Day 33               Day 53                Day 73                             

Day 14               Day 34               Day 54                Day 74                 

Day 15               Day 35               Day 55                Day 75                             

Day 16               Day 36               Day 56                Day 76                
Day 17               Day 37               Day 57                Day 77                             

Day 18               Day 38               Day 58                Day 78                 

Day 19               Day 39               Day 59                Day 79                             

Day 20               Day 40               Day 60                Day 80                 
TOTAL NUMBER OF DAYS NEST WAS WASHED OVER                                       


Record of nest disturbances that resulted impartial or total loss of eggs or hatchlings, including loss of nest markers, during the incubation period.

Date


Type of disturbance

Comments(include estimated # of lost eggs/hatchlings

	
	
	

	
	
	

	
	
	

	
	
	


HATCHING/NEST INVENTORY DATA

Date of first hatchling emergence (if first emergence was seen after midnight, record that day’s date. If first emergence was seen before midnight, record the next day’s date)                                               

Date of last hatchling emergence (if last emergence was seen after midnight, record that day’s date, if last emergence was seen before midnight, record the next day’s date)                                                 

Nest inventory date:                                                        Excavated by:                                                                                      

Perform the following steps to assist with the determination of the nest’s hatch success:

1.  To obtain number of hatched eggs, separate whole eggshells (>50%) from pieces (<50%);

only count whole eggshells (each whole eggshell represents one hatched egg):      
         

ES =                 

2.   Add together the number of unhatched eggs and pipped eggs with the dead hatchlings to obtain

the total number of unhatched eggs:








UH =                  

3.  Count the # of dead hatchlings that emerged from eggs but did not leave the nest:


DH =                
4.   Count the # of live hatchlings that emerged from eggs but did not leave the nest, irrespective

 of their condition.









LH =                

*If the nest contains live hatchlings that emerged from the egg shell, but did not leave the next cavity or pipped eggs with live hatchlings, see the volunteer handbook for further instructions.

SEE VOLUNTEER HANDBOOK FOR MORE DETAILED INSTRUCTIONS ON PERFORMING NEXT EXCAVATIONS.

RECORD ANY NEST DISTURBANCES SEEN WHILE PERFORMING THE NEST INVENTORY (e.g., root invasion, fire ant invasion, dead hatchlings that appeared to be trapped by compacted sand, etc.) IN THE NEST DISTURBANCE TABLE ABOVE.

Additional comments (e.g., status of embryos among unhatched eggs, etc):                 

COOPERATIVE MARINE TURTLE TAGGING PROGRAM
TAGGING DATA FORM
SPECIES:_____________
DATE CAPTURED:

DATE RELEASED:

TAG NUMBERS
 (LIST ALL NUMBERS AND LETTER PREFIXES; CIRCLE TAG NUMBERS ALREADY ON THE TURTLE [="OLD TAGS"]:
LEFT    
               RIGHT  
   LEFT           
RIGHT 
FRONT:__________     FRONT:_____________  REAR:________________
REAR:_____________________
PIT TAG #: ___________________________________  LOCATION OF PIT TAG:__________________________
PIT TAG MANUFACTURER:
WAS TURTLE CARRYING TAGS WHEN ENCOUNTERED?: 

TAG RETURN ADDRESS:
ORGANIZATION TAGGING AND/OR RELEASING TURTLE  (INCLUDE ADDRESS, AREA CODE/PHONE NUMBER, AND EMAIL):
Fish and Wildlife Branch, MCB Camp Lejeune, Jackson ville, NC 28542 (910) 451-2148

PROJECT TYPE  (CIRCLE ONE):
[NESTING BEACH]  [TANGLE NET] [TRAWL NET] [POUND NET] [HAND CATCH][STRANDING][OTHER, DESCRIBE]
IF NESTING BEACH: DID TURTLE NEST?

FACILITY WHERE TURTLE WAS BEING HELD:
DESCRIBE CAPTURE LOCATION.  BE SPECIFIC, INCLUDE COUNTRY, STATE, COUNTY AND LAT/LONG IF AVAILABLE.

Onslow Beach ,  MCB, Camp Lejeune, Jacksonville, Onslow County, NC, USA

DESCRIBE RELEASE LOCATION.  BE SPECIFIC, INCLUDE COUNTRY, STATE, COUNTY AND LAT/LONG IF AVAILABLE.

Onslow Beach , MCB, Camp Lejeune, Jacksonville, Onslow County, NC, USA

TURTLE 
STRAIGHT CARAPCE LENGTH (SCL NOTCH-TIP): ______________CM  ___________INCHES
STRAIGHT CARAPACE LENGTH (SCL MINIMUM):______________ CM  ___________INCHES
STRAIGHT CARAPACE WIDTH (SCW):                     ______________ CM  ___________INCHES
CURVED CARAPACE LENGTH (CCL NOTCH-TIP): ______________ CM ___________INCHES
CURVED CARAPACE LENGTH (CCL MINIMUM):  ______________ CM  ___________INCHES
CURVED CARAPACE LENGTH (CCW):                      ______________  CM  ___________INCHES
WEIGHT: ______________  KG  _______________LB
TURTLE WAS SCANNED FOR AND/OR INSPECTED FOR: (CIRCLE ALL THAT APPLY):
[TAG SCARS]   [MAGNETIC WIRES]   [LIVING TAGS]   [PIT TAGS-GIVE FREQUENCY & SCANNER MANUFACTURER]
IF FOUND, GIVE LOCATION OF:
TAG SCARS:

MAGNETIC WIRES:


LIVING TAGS
ADDITIONAL REMARKS OR DATA ON BACK OF 
YES
NO
MAIL COMPLETED FORM TO:   

ARCHIE CARR CENTER FOR SEA TURTLE RESEARCH, DEPARTMENT OF ZOOLOGY, PO BOX 118525
UNIVERSITY OF FLORIDA, GAINSVILLE, FL 32611

[image: image95.jpg]Protective Cages for Sea Turtle Nests:
Marine Corps Base, Camp Lejeune, NC

+One 100° x 4° roll of 12.5 gauge wire with 2” x 4” mesh should produce § cages.
+2”x 4” mesh should lay with 4” side horizontally
*Eight 48" x 98" pieces should be cut first, followed by sixteen 48" x 26” pieces.
+96” lengths should have 1” of open mesh on each end.
+24” lengths (sides) should have 2" open mesh on bottom.
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Appendix D.  Cooperative Agreement for Conservation of Fish and Wildlife Resources 

AGREEMENT NO. 1448-0004-95-947

COOPERATIVE AGREEMENT

CONSERVATION OF FISH AND WILDLIFE RESOURCES

U.S. MARINE CORPS BASE, CAMP LEJEUNE, NORTH CAROLINA

1.
PURPOSE.
To provide Cooperative Fish and Wildlife Management through a tripartite agreement between the Department of Defense, State of North Carolina, and the Department of the Interior for the conservation and development of fish and wildlife resources on the Camp Lejeune Complex to include Marine Corps Air Station, New River.

2.
AUTHORITY.
In accordance with the authority contained in Title 10, U.S. Code, Section 2671, and Title 16, U.S. Code, Section 670, the Department of Defense, the Department of the Interior, and the State of North Carolina, through their duly designated representatives whose signatures appear below, approve the following cooperative management agreement for the protection, development, and management of fish and wildlife resources at Camp Lejeune.

3.
LIMITATIONS.
This agreement covers Marine Corps Base and Marine Corps Air Station, New River lands for the management of fish, game, nongame, and federally listed endangered and threatened species only.  The military mission at Camp Lejeune supersedes fish and wildlife management and associated recreational activities, and such activities must in all instances be compatible with the military mission.  However, where there is conflict between the military mission and the provisions of the Endangered Species Act or other applicable statutes, such conflicts will be resolved by statutory requirements.

4.
FISH AND WILDLIFE INVENTORY.
A multi-resource inventory of vegetative profiles of fish and wildlife habitat has been completed through contractual procedures with the U.S. Forest Service, Asheville, North Carolina.  The inventory is being used in the management of vegetative communities for producing sustained populations of wildlife and forest products.  A consolidated inventory (Natural Heritage Survey) of the rare species, natural communities, and critical areas of the Camp Lejeune Complex was completed in 1994 through a cooperative effort with the Nature Conservancy under the North Carolina Natural Heritage Program.  A list of the plant and animal species encountered during the inventory is found therein.  This Natural Heritage Survey will be included as an attachment to the Multiple Resource Natural Resource Management Plan and will be updated as necessary following the term of this agreement.  The wildlife management plan completed in cooperation with the U.S. Soil Conservation Service contains lists of plant and animal species found on Camp Lejeune.  Formal consultation has been conducted with the United States Fish and Wildlife Service and National Marine Fisheries Service for all listed species as required by regulatory statutes.
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5.
WILDLIFE MANAGEMENT PLAN.  The long-range wildlife management plan currently in effect is due for revision in 1995 and is to be completed in 1997.  This plan provides long-range guidance for implementation of a program that is compatible with the military mission.  The following is specifically addressed:


a.
Long-range plan of work for fish and wildlife habitat development and maintenance.


b.
Integration of fish and wildlife management practices with forestry, outdoor recreation, and other natural resources management work.


c.
Development and preservation of wetland habitats where feasible, for waterfowl, other wildlife, and water quality.


d.
Protection and preservation of existing fish and wildlife species.


e.
Protection and preservation of endangered and threatened species and their respective habitats.


f.
Improvement and enhancement of natural beauty associated with fish and wildlife management programs.


g.
Additional recreational benefits for both installation personnel and the general public.

The long-range wildlife management plan will contain provisions for periodic review and update which follow the term of this agreement.  The document will be attached to this agreement upon completion and approval.  

6.
INTERAGENCY COOPERATION.  


a.
Law Enforcement.  The enforcement of Base, State, and Federal laws is the responsibility of the Base Game Warden under the cognizance of the Assistant Chief of Staff, Installation Security and Safety Department.  Consistent with its primary objectives and responsibilities, the Fish and Wildlife Service will provide law enforcement assistance on a nonreimbursable basis when requested.


b.
Technical Assistance.



(1)
Wildlife Management.  The participating agencies will provide technical assistance for the wildlife management program, with the understanding that the Fish and Wildlife Service may provide assistance only when the North Carolina Wildlife 
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Resources Commission cannot accommodate the requested assistance.  Subject to availability of funds and personnel, visits to the Camp Lejeune Complex will be made by personnel as requested or as necessary to maintain a sound wildlife program.  Visiting personnel may provide advice and assistance on all aspects of wildlife management.  It is understood, however, that wildlife assistance provided by the Fish and Wildlife Service shall be on a cost-reimbursable basis, except for the following:




(a)
Activities required of the Service by the Endangered Species Act, in particular, Section 7 consultations, or reviews associated with the National Environmental Policy Act and other Federal laws; and




(b)
The coordination of assistance from the U.S. Department of Agriculture, Animal and Plant Health Inspection Service, for the purpose of reducing animal damage control problems.  The State ADC Director is located in Raleigh, North Carolina, and may be reached at (919) 856-4132.



(2)
Fish Management.  The participating agencies will provide technical assistance on the fishery management program, with the understanding that the Fish and Wildlife Service may provide assistance only if the North Carolina Wildlife Resources Commission cannot accommodate the requested assistance.  Subject to availability of funds and personnel, visits to the Camp Lejeune Complex will be made by personnel as requested or as necessary to maintain a sound fishery management program.  Visiting personnel may provide advice and assistance in all phases of the program, to include inventory, renovation, stocking, weed control, and the manipulation of aquatic habitat as required.  It is understood, however, that fisheries assistance and fish provided by the Fish and Wildlife Service shall be on a cost-reimbursable basis.



(3)
Research and Development.  Marine Corps Base, Camp Lejeune recognizes that continuing research and development in game and fish management are vital programs.  It shall be the policy of the Commanding General, Marine Corps Base, Camp Lejeune to encourage and support research conducted by the participating agencies.  To this end, suitable land areas, animals, facilities, and personnel may be made available at the Commanding General’s discretion, when permitted by Department of the Navy regulations and requested by participating agencies, providing the proposed studies are compatible with and in no way limit accomplishment of the military training mission. 
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(4)
Exotic Species.  No exotic species of fish or wildlife shall be introduced on the Camp Lejeuene Complex without prior written approval of the Marine Corps, North Carolina Wildlife Resources Commission, and the Fish and Wildlife Service.



(5)
Periodic Meetings.  Representatives of Camp Lejeune and the North Carolina Wildlife Resources Commission will meet as necessary to discuss, plan, update, and schedule management activities to enhance the fish and wildlife program.  The Fish and Wildlife Division, Assistant Chief of Staff, Environmental Management Department, Marine Corps Base, Camp Lejeune, North Carolina 28542 (DSN 484-2195 or commercial (910) 451-2195) will be the office of contact with regard to the fish and wildlife program.  When requested, the Fish and Wildlife Service shall provide limited participation in fish and wildlife management planning meetings on a nonreimbursable basis.



(6)
Wild Turkey Restoration.  It is the continuing policy of the Commanding General, Marine Corps Base, to cooperate with the North Carolina Wildlife Resources Commission in the wild turkey restoration program in the State.  Written requests for live trapping will be approved when excess birds are available relative to the population.

7.
HARVESTING FISH AND WILDLIFE.  All hunting, fishing, and trapping will be in accordance with Federal and State fish and wildlife laws.  Civilians will be considered on an equal basis with military and civilian employees for permits and access to hunting and fishing areas when they are accompanied by a civilian employee or military sponsor.  Civilians not employed by Camp Lejeune or New River are authorized to launch their boats at designated locations provided an appropriate launching permit is obtained.  Hunting and fishing will be allowed only on those areas where there is no safety hazard to participants, military personnel and dependents, or civilian employees.  Certain areas will be closed to hunting and fishing permanently, including but not limited to impact areas containing unexploded ordinance, housing, industrial, ammunition, and storage areas.  Such areas will be marked as permanently closed on the installation hunting maps.  Training areas will be open on a daily basis when not scheduled for military training operations.  All hunters must check in and check out on a daily basis when still hunting.  When organized hunting for deer, the huntmaster serves as sponsor for hunters in the party.  Installation hunting maps indicating open or closed areas will be posted and updated daily, or as required by the Game Warden.

Cooperative Agreement, MCB, CamLej, Fish and Wildlife Conservation

8.
PERMITS.  An annual or daily permit will be required for all hunting, trapping, and fishing activities on the Installation except for fishing in navigable waters.  All persons hunting, trapping, or fishing on Marine Corps lands must also meet applicable licensing requirements of State laws and of the Migratory Bird Treaty Act, as amended.  Annual or daily hunting permits and boat launching permits will be issued by the Base Game Warden at Building PT-4.  Permit holders must also meet the daily check-in/check-out requirements of self clearing daily passes.  

Each hunter receives two daily passes for his annual or daily permit when checking in to hunt, one of which must be placed on the dashboard of the vehicle and the other kept on the individual.  When the hunter checks out, the daily passes are returned and the hunter’s daily or annual permit is returned.  Game harvested, recreational participation, and other pertinent information is recorded from each hunter.

9.
FEES.  There will be nominal fees charged for hunting, fishing, and trapping in support of fish and wildlife habitat development projects.  Fees charged are as follows starting with the 1994-95 hunting season:


TYPE
FEE

Hunting- Fishing (military)
$15

Hunting-Fishing (civilian employee)
15

Hunting-Fishing (civilian guest)
15

Daily Hunting-Fishing (civilian guest)
5

Fishing (military-civilian employee)
5

Fishing (civilian guest)
5

Daily Hunting-Fishing (military-civilian employee)
5

Trapping (military-civilian employee)
25

Firewood permit (All)
5

10.
OFF-ROAD RECREATIONAL VEHICLES (ORRV’S).  Restrictions on the use of off-road vehicles for hunting, fishing, and trapping are addressed in applicable Base Orders.  Further:


a.  Saltwater fisherman may use OORV’s on the beach strand from the waters edge to the seaward side of the sand dunes from Riseley Pier to New River Inlet except during sea turtle nesting season.  Onslow Beach is closed to ORRV travel from sunset to sunrise for protection of sea turtles from May 1-October 31.  

Cooperative Agreement, MCB, CamLej, Fish and Wildlife Conservation

The main access road from the North Tower to the South Tower is open for use by fishermen during the nesting season and throughout the year.  Riseley Pier and South Tower are the only two egress routes used to gain access to the beach strand.  ORRV’s are not permitted at any time to be on any portion of Onslow Beach north of Riseley Pier.

11.
ADOPTION.  This agreement will become effective upon the date subscribed by the last signature and shall continue in full force for a period of five years or until terminated by written notice to the other parties by any of the parties signing this agreement.  This agreement may be amended or revised by agreement between the parties hereto.  Action to amend or revise may originate with any one of the participating agencies.
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Appendix E.  Process Used to Propose Residuals Analysis Decision Making Flow Chart (Figure 11.4 under Natural Resources Issues #1:  Forest Management).

Background

Nearly two thirds of Camp Lejeune’s pine forests are dominated by loblolly pine though the historical composition was generally pure longleaf, longleaf-pond pine, or a mixed forest.  Sine the early 1990’s the Forestry Branch has made longleaf restoration a priority.  In the long run, this effort will benefit RCW and the variety of other species dependent upon longleaf systems.

In the last ten years, the population of RCW on Camp Lejeune has doubled.  Since much of the forest is reaching maturity, this impressive growth is likely to continue.  However, RCW are quickly saturating the 12,000 acres of existing longleaf pine.  As a result, natural budding or pioneering events, as well as recruitment site provisioning will occur in loblolly pine stands.  The reduced longevity of loblolly pine may present an impediment to maintaining a stable RCW population as occupied loblolly pine stands begin to senesce.  Acknowledgement of this situation has led Camp Lejeune to re-evaluate forest management in relation to RCW recovery.

Recognizing that loblolly pine will be a prominent feature of our future RCW habitat, a strategy has been developed to best accommodate near-term growth and long-term stability.  In RCW management areas currently dominated by loblolly pine, the first priority will be to create, through conversion, a long-term nesting site.  Since longleaf pine can persist on a site long past its 120yr rotation cycle, stands regenerated in the next 10 years can provide long term nesting sites far into the future. 

Nearly sixty percent of potential recruitment sites are located in loblolly stands.  The current age of these stands is generally between 45 and 80 years.  Expecting loblolly senescence to begin around the age of 70-80 years, stand conversions executed in the next 10 years will presumably mature in time enough to replace the younger loblolly recruitment stands.  Therefore, it becomes important that growth rates of planted longleaf be maximized so that diameters can reach a size suitable for cavity construction in as short a time as is possible. 

Camp Lejeune’s Mission-Compatible, Long Range, RCW Management Plan and associated Biological Opinion requires 6-10 residual trees be retained on regeneration cuts including conversions.  This “modified clearcut” conversion technique applies to both longleaf natural regeneration and conversion to longleaf.  It has been Camp Lejeune’s position that underplanting longleaf pine under a loblolly overstory will result in seedling suppression from overstory trees and competition from loblolly regeneration- reducing seedling growth by as much as 60%.  Further, loblolly encroachment will complicate the application of prescribed fire to young longleaf plantations by increasing ground level fuel loads.  If applied in predictable stages of longleaf seedling growth, prescribed fire can control loblolly regeneration.  However, due to access constraints it cannot be assured that young plantations will receive the ideal maintenance burns necessary.

The prospect of losing 60% of longleaf seedling and sapling growth in the context of creating long-term RCW nesting sites is less than desirable.  However, Camp Lejeune acknowledges that in some situations residual trees may be crucial to successful RCW recruitment.  Therefore, we are proposing a method to make local determinations as to whether or not residuals are required for stand conversions in identified recruitment partitions.  

The criteria used in this decision making process are based on foraging habitat guidelines presented in the draft 2001 RCW Recovery Plan (USFWS, 2001).  However, a combination of local conditions, and the transformation of guidelines that express an ideal to guidelines that facilitate management towards the ideal require that some habitat variables presented in the 2001 Recovery Plan be manipulated to better accommodate local forest conditions.

Recruitment Sites and Partitions

The method for determining the need for residuals in stand conversions will be applied to the identified potential recruitment sites and associated foraging partitions.  Surveys conducted in 1999-2000 resulted in the identification of 195 potential recruitment sites.  The number of recruitment sites in each RCW Management area is in excess of the recovery objective to allow for flexibility in management and facilities development.  The sites were ranked according to their potential availability: currently available, available following hardwood control, or available after aging.  

A partition encompassing current and potential foraging habitat was delineated for each identified recruitment site.  Partitions include existing pine and pine/hardwood stands, along with hardwood dominated stands occurring on sites that, based on pre-settlement vegetation estimation, are suitable for pure pine.  For management purposes, partition boundaries do not overlap.  This resulted in an average partition size of approximately 170 acres, though some are less than 100 acres.

Proposed Local Method for Residual Determinations

Longleaf conversions are an important part of Camp Lejeune’s short and long-term RCW goals.  In order to be most effective at forest regeneration while providing for RCW growth and stability, Camp Lejeune needs the flexibility to make site specific determinations as to whether residual loblolly trees over planted longleaf will offer near-term benefits to RCW that outweigh long-term longleaf restoration and RCW goals.  A methodology is proposed that incorporates the quality forest and RCW population data amassed by Camp Lejeune. The method includes looking at the variables that would indicate whether a true clearcut would hinder, enhance, or not affect recruitment rates and success.  These variables include:

1) Foraging habitat quantity (stocking levels) of the partition 

2) Foraging habitat continuity within partition.

3) Availability of potential cavity trees in the partition.

4) Projected time of provisioning. 

5) Foraging habitat quality

Certain assumptions are made before evaluating forest data.  If a proposed conversion falls within an active RCW area, it is assumed that the retention of residuals will be necessary.  If a proposed conversion falls in an inactive/potential RCW area, it is assumed that a true clearcut will be acceptable.  These underlying assumptions will be verified or refuted based on the decision making process described below.

The Variables

The immediate effect of stand regeneration is a reduction in foraging habitat within the partition.  Therefore, the first step in decision-making will be to determine whether or not the partition currently provides enough habitat of a sufficient quality to support a new group.  

For a stand to progress to the structure described in the 2001 Recovery Plan, it must support a minimum stocking of trees so that manipulation through management is possible.  Since the number and volume of trees on site is both the most important and the most basic ingredient for foraging habitat, the stocking levels as described in the 1985 Recovery Plan will be the first variable evaluated, followed by the elements that define habitat quality.

For a partition level foraging habitat analysis, target basal areas and number of stems greater than 10” are generated using the definition of a “well-stocked” stand.  A well-stocked stand is one that has basal areas of 70ft2/acre and 24 stems greater than 10” per acre (USFWS, 1985).   For each partition, a target number for basal area and stems greater than 10” dbh is calculated by multiplying the number of partition acres and the values for a well-stocked stand.  A partition is considered to have adequate foraging habitat if it currently supports, and will retain after treatment, at least 2/3 of the target stocking levels.  

A second immediate effect of regeneration harvests is impact on foraging habitat continuity.  If stands adjacent to the proposed conversion are of an age and quality that provides free movement around the affected stand, foraging habitat continuity is maintained.  

Presuming that most proposed conversions evaluated for retention of residuals are older stands, the availability of large trees is affected by regeneration.  Recognizing that the Draft Recovery Plan indicates that good quality habitat includes at least 18 fourteen inch or greater dbh stems per acre, the fact remains that tree size and age cannot be immediately manipulated through management.  Therefore, as a baseline, each partition must provide a minimum of 10 fourteen inch trees per acre over thirty acres.  Anything less will be considered cavity tree limited for the near-term.  When possible, congregations of mature pines that often persist along stand boundaries transitioning to drains or pocosins will be retained through the conversion and can contribute to meeting the standard of maintaining 10 trees greater than 14” dbh over 30 acres.

Finally, foraging habitat quality of stands surrounding the proposed conversion will affect rate and success of occupation.  Mid- and understory density and composition are our best indicators of habitat quality- indicators that can be manipulated through management.   Because mid- and understory components can be manipulated in response to actual or expected RCW activity, the current habitat condition influences but doesn’t necessarily mandate either the retention nor removal of residuals from a conversion site.  For example, when quality groundcover exists in foraging habitat adjacent to proposed conversion, this superior foraging habitat could compensate for the clearcut removal of the pines in the stand to be converted.  Lesser habitat condition can often be improved in a short period of time using thinning and prescribed fire as tools. These considerations play a major part in site-specific decision-making but are not easily converted into discrete rules.

Time is the one factor that affects each of the variables discussed so far.  Projected provisioning dates for recruitment partitions are based on the distance from the recruitment site to an active site and any natural or man-made features that would affect the time required for occupation.  The projected provisioning date reflects a minimum period before occupation of the partition. A greater length of time between treatment and the projected provisioning date will likely improve foraging habitat availability, quality, and the number of large trees.  This must be considered when evaluating the effects of a “true clearcut” versus a “modified clearcut”.  

When evaluating foraging habitat availability with the added influence of time until provisioning, the contribution of the proposed conversion stand to the partition’s total acreage of foraging habitat is considered.  If the proposed stand comprises less than ½ of the partition, it is reasonable to assume that a minimum of 15 years of growth will allow for a rebound of currently deficient stocking levels.  However, if the proposed stand comprises more than ½ of the partitions acreage, a clearcut stand will not contribute to a sufficient rebound in foraging habitat.  

These variables and their implications to the retention of residuals are depicted in Figure 1 as a decision-making flow chart.

An Example

These variables were evaluated for six stands identified as potential conversions in the FY01 Timber Prescription Plan.  Figure 1 depicts the decision making process as a flow chart.  One of these stands, within the partition identified as G10H2, is itself a recruitment stand, disqualifying it for conversion.  A summation of the analysis and the resulting conclusion is described in Table 1.  Notice that foraging habitat condition is not reflected as a simple yes/no condition- it is the final, subjective interpretation of partition condition that influences the ultimate decision.

Table 1:  Summary of Conclusions

	Recruit ID
	Will partition maintain >2/3 "well-stocked" levels? (provision <10 yrs)
	Is foraging continuity in the partition maintained?
	Will at least 30 acres of partition retain >10- 14" dbh stems?
	Projected Provision 
	Conclusion

	G10C2
	YES
	YES
	YES
	5-10yr
	True Clearcut

	G10H2
	NO
	NO
	NO
	>15yr
	Modified Clearcut

	DCH13
	NO
	YES
	YES
	>15yr
	True Clearcut

	DCH12
	YES
	YES
	YES
	5-10yr
	True Clearcut

	DCC5
	NO
	NO
	NO
	<5 yr
	Modified Clearcut

	VLC2*
	YES
	YES
	YES
	<5yr
	True Clearcut


Discussion

Of the six proposed stands, data suggests that a modified clearcut with 6-10 residuals per acre is warranted in two partitions.  In the situation of G10H2 where the stand proposed for treatment is the recruitment stand for the partition, the portion of the stand that does not contain the discrete recruitment site could be converted using a modified clearcut followed by the underplanting of longleaf.  In DCC5 where occupation may occur within the next ten years if habitat condition is improved, a modified clearcut will provide the larger diameter trees that are deficient in the rest of the stand.  These cases exhibit the circumstances, supported by habitat data, where residual trees serve a distinct purpose.  Successful occupation of the other partitions will not be compromised by artificially regenerating longleaf pine using a clearcut method.  

Enclosure 1 contains maps of the affected partitions along with a summary tables of data used in the methodology described previously.  

Enclosure (1)

Foraging Habitat Condition in Affected Partitions:

	Recruit ID
	Projected Provision 
	Acres
	Hdwd BA /acre
	Hdwd Stems >6"/acre
	Understory Height* Target <2.5
	Understory Density# Target <2.5
	Pine Stems >14 /acre Target =45

	G10C2
	5-10yr
	161.4
	14.0
	0.4
	3.0
	2.7
	11.5

	G10H2
	>15yr
	99.3
	11.4
	0.0
	3.5
	2.3
	10.0

	DCH13
	>15yr
	83.3
	36.0
	13.6
	3.7
	2.6
	12.9

	DCH12
	5-10yr
	110.3
	35.6
	12.5
	4.0
	3.3
	10.0

	DCC5
	<5 yr
	131.1
	13.0
	5.5
	2.6
	2.7
	8.6

	VLC2
	<5yr
	157.4
	32.0
	8.5
	3.7
	3.2
	11.0

	
	

	*Height
	1=<3ft
	2=3-10ft
	3=11-20ft
	4=21-30ft
	5=>30ft
	

	#Density
	1=open
	2=light
	3=moderate
	4=dense
	 
	


Foraging Habitat Availability in Affected Partitions

	Recruit ID
	Acres
	Projected Provision 
	Target BA
	Target Stems
	Pre-BA
	% Tar-get
	Post-BA
	% Tar-get
	Pre-Stems
	% Tar- get
	Post-Stems
	% Tar- get

	G10C2
	161.4
	5-10yr
	9720
	3888
	11247.8
	120
	9540.5
	98
	6183
	160
	4557
	120

	G10H2
	99.3
	>15yr
	6000
	2400
	3915.9
	70
	1080.9
	20
	2229
	90
	609.9
	30

	DCH13
	83.3
	>15yr
	4980
	1992
	4738.4
	100
	4595.6
	90
	2933.7
	150
	2899.7
	150

	DCH12
	110.3
	5-10yr
	6600
	2640
	5916.9
	90
	5116.9
	80
	3379
	130
	3219
	120

	DCC5
	131.1
	<5 yr
	7860
	3144
	4437.8
	60
	3854.6
	50
	3342.6
	110
	2856.6
	90

	VLC2
	157.4
	<5yr
	9480
	3792
	6952.9
	70
	5770.7
	60
	3191.6
	80
	2677.6
	70
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Appendix F.
Projects and Funding (Implementation)

Appendix G.
New River Projects( Site Descriptions

The 10 sites listed below have been identified as priority sites in need of immediate rehabilitation and/or restoration.  The project has been validated.  These sites relate to New River issue, Goal 1.  (Site selection based on Management Plan for the New River Inland Shoreline Stabilization and Rehabilitation Study, October 2000)

i. MCAS Training Area Erosion Site I – This site is continually impacted by training efforts such as bulldozing.  It does not appear that sediment has adversely affected the surrounding environment, but measures should be taken to prevent future off-site sediment transport.  Sediment could end up at the drainage ditch along Douglass Road. (0.35 acres impacted)

ii. MCAS Training Area Erosion Site II – This area had large tire tracks in it and may have been used as a bivouac site.  Soil appears to be remaining on site for the time being but may give rise to off-site sediment transport as in Site I. (0.16 acres impacted)

iii. MCAS Storm-water Pond Site – This storm-water pond site has a ditch, which is eroding probably due to rapid water drainage from the pond after heavy rainfall.  Silt fencing was erected but sediment now appears to be moving around it and hence leaving the site. (0.03 acres impacted)

iv. Southwest Creek Erosion Site – This site is eroding due to rapid runoff from the parking lot at MWSS heavy-equipment training area.  The water is transporting sediment into a wetland, which is part of the Southwest Creek drainage.  (0.39 acres impacted)

v. Verona Loop Road Erosion Site.  This site is eroding due to a dirt road that runs parallel with Verona Loop Road.  Vehicle tracks were spotted on this road after a “road-closed” sign was posted.  Sediment is being transported down the road and into an area, which is a low-lying drainage of Lewis Creek. (1.36 acres impacted)

vi. TLZ Owl Erosion Site – The enclosed map shows some eroded areas along the road that leads to TLZ Owl.  TLZ Owl has been impacted by heavy on-site erosion resulting in off-site sediment transport.  TLZ is unsuitable as a landing zone.  Within the TLZ there are small pine trees growing but not sediment-retaining groundcover and the terrain is uneven.  The polygon displayed on the enclosed map is of the sediment plume found in the drain of a small creek, which leads into Stone Bay.  The calculated acreage on the map does not account for the area impacted on the LZ or of the sediment trail leading to the plume. (plume = 0.15 acres impacted; total acreage impacted is approximately 4 acres)  

vii. Engineer School Erosion Site – This site has a sediment-clogged culvert, which received the sediment from adjacent training areas.  (0.36 acres of sediment deposition; eroded area is approximately 10 acres)

viii. TLZ Dove Erosion Site – TLZ Dove has a sediment flow, which has not completely left the site yet.  However, the size of the flow and the absence of any ground cover in the LZ will result in off-site sediment transport into the adjacent wetland, which is a tributary of Duck Creek. No photo of this site.  (1.15 acres impacted; eroding area is approximately 5 acres) 

ix. TLZ Jaybird Erosion Site – This site is the result of sediment flowing from TLZ Jaybird , down an access road and into French Creek.  Sediment has accumulated in the creek.  The LZ is also without groundcover, which increases the possibility of future off-site sediment transport.  Large eroded trenches (photo) can been found at TLZ Jaybird. (3.05 acres impacted) 

x. Lejeune Roadside Erosion Sites (Mainside) – These areas are places along Holcomb Blvd., Sneads Ferry Rd., and Main Service Rd. that are without ground cover and need planting and fertilizing to establish groundcover.  (approximately 1 acre of bare area). 

The sites listed below were selected from the Management Plan for the New River Inland Shoreline Stabilization and Rehabilitation Study (2000) and have been identified as priority sites in need of immediate rehabilitation/restoration.  These sites relate to New River issue, Goal 3 on page 187.  

1. Segments 77, 82, & 41 identified in Table 7 of the Inland Shoreline Stabilization & Rehabilitation Study dated October 2000 were previously identified as priority sites where the "detached riprap sill with planted marsh vegetation" method of stabilization (that results in a vegetated shoreline) is recommended.

2. Segments 83, 87, and 101 have also been added to the list of shoreline stabilization projects as priority sites in need of immediate rehabilitation/restoration.

3. Segment 87 is recommended due to its location along the channel leading to the proposed Amphibious Operations & Maintenance Complex (P-019) at Courthouse Bay.  An expected increase in boat traffic here after completion of P-019 is likely to add to the existing erosion in this segment.  It will at a minimum likely prevent any natural processes from allowing the shoreline to become vegetated and stabile.  Pursue the "detached riprap sill with planted marsh vegetation" method of stabilization here if the site is suited for this method.  Shoreline stabilization here may help extend time periods between required maintenance dredging of the boat channel due to accumulation of sediment from eroding shorelines in a high priority training area.  It will also help preserve a significant archeological site.    

4. Segment 101 in Traps Bay is easily accessible and oriented much like section 82. Pursue the "detached riprap sill with planted marsh vegetation" method of stabilization here.  A quick review of known archeology sites in this area doesn't indicate that work in this segment would cause a problem with cultural resources.  Work here would restore valuable riparian habitat lost during hurricanes.  Past storms have also made an authorized boat launching point in this area, (at the end of Traps Bay Road) unusable.  Repair of this site could also be included in this project to prevent continued soil disturbance and erosion.   


5. Segment 83 has good access and is in a high visibility location (at the end of old 172 & bridge over the river).  Pursue the "detached riprap sill with planted marsh vegetation" method of stabilization here if the site is suited for this method. There appears to be no known archeology sites in this segment that would affect construction.  A successful project in this high visibility area would be good for the Base.  Many people use the area to fish and camp.  It would also restore riparian habitat (first bald eagle to nest on Lejeune in recent years has a nest tree in this section-be a shame to lose it to erosion).
Appendix H.
FONSI and Environmental Assessment
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FINDING OF NO SIGNIFICANT IMPACT
For
IMPLEMENTATION OF THE INTEGRATED NATURAL RESOURCES
: MANAGEMENT PLAN

MARINE CORPS BASE, CAMP LEJEUNE
Onslow County, North Carolina

Pursuant to the Council on Environmental Quality regulations (40 Code of Federal Regulations 1500-
1508) implementing procedural provisions of the National Environmental Policy Act, Marine Corps
Base, Camp Lejeune gives notice that an Environmental Assessment (EA) and Finding of No
Significant Impact (FONSI) have been prepared for the implementation of the Integrated Natural
Resources Management Plan (INRMP) for Marine Corps Base, Camp Lejeune, Onslow County,
North Carolina.

The EA addresses impacts associated with the proposed action of fully implementing the INRMP.
Total project area is 151,500 acres (base-wide). The proposed action includes specific goals and
objectives to integrate and improve management of forest resources, the New River watershed,
prescribed fire, threatened and endangered species, natural communities and biological diversity,
game and forest openings, and regional initiatives. The INRMP also addresses ways to address
natural resources issues that directly affect other Base departments. These issues include land use
planning, encroachment, wildland fire management, training area sustainability, natural resources
management in major developed areas, landscaping/grounds maintenance, unimproved trails and
access roads, Onsiow Beach, and conservation education and environmental awareness.

Three alternatives were discussed in the EA: the no action alternative, the minimum implementation
of the INRMP to ensure legal compliance alternative, and the full implementation of the INRMP
alternative {proposed action). Two other alternatives, the recreation and wildlife emphasis alternative
and the commodity timber production alternative, were examined and dismissed. The proposed
action is the preferred alternative. Implementation of the proposed action will promote legal
compliance with the Sikes Act (Title 16, U.S.C. 670a et seq.) as amended through 1998, Department
of Defense {DoD) Instruction 4715.3 Environmental Conservation Program (03 May 96), and Marine
Corps Order P5090.2A Environmental Compliance, as well as many other federal, DoD, and Marine
Corps laws, reguiations, instructions, and orders. Full implementation of the INRMP will integrate
natural resources management with the military mission aboard Camp Lejeune. This action will
provide for conservation and rehabilitation of natural resources aboard the installation, and promote
training area sustainability now and into the future.

The proposed action will have no significant direct, indirect, or cumulative impacts on vegetation,
wetlands, land use, air quality, noise, water resources, geology and soils, infrastructure, hazardous
and toxic substances, cultural resources, or socio-economics.  Implementation of either the no
action alternative or the minimum implementation of the INRMP to ensure legal compliance
alternative would not sufficiently address federal, DoD, or Marine Corps laws, regulations,
instructions, and orders; or provide the most integrated, effective approach to natural resources
management aboard Marine Corps Base Camp Lejeune.





[image: image102.png]DRAFT DRAFT DRAFT

Based on information gathered during preparation of the EA, the Marine Corps finds that full
implementation of the INRMP will not significantly impact the human environment. The EA
addressing this action is on file and may be reviewed by interested parties at: Commanding General,
Consolidated Public Affairs Office, Marine Corps Base, Camp Lejeune, North Carolina 28542-0004,
telephone: (910) 451-5655/7440. A limited number of copies of the document are available to fill
single copy requests.

Date D. M. Mize
Major General, U. S. Marine Corps
Commanding General
Marine Corps Base, Camp Lejeune

INRMP-EA 3 11/6/01
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Proposed Agency Action:
Approval and Implementation of Integrated Natural




Resources Management Plan (INRMP) for a five-year 




planning period.

Type of Statement:

Final Draft Environmental Assessment (EA)

Lead Agency:


Marine Corps Base, Camp Lejeune

Cooperating Agencies:
United States Fish and Wildlife Service (USFWS)




North Carolina Wildlife Resources Commission (NCWRC)




North Carolina Division of Marine Fisheries (NCDMF)




National Forests of North Carolina (USFS-NFNC)




Army Environmental Center (AEC)

For Further Information:
Commanding General




ATTN:  AC/S Installations and Environment/ EMD/ ECON




PSC Box 20004




Marine Corps Base




Camp Lejeune, North Carolina 28542-0004




Phone:  (910) 451-2148/5063




Fax:       (910) 551-5836

Abstract:


Marine Corps Base, Camp Lejeune proposes to approve

and initiate the implementation of an Integrated Natural Resources Management Plan (INRMP) that aims to conserve and enhance natural resources on the installation to create and maintain a diverse and sustainable training environment.

Alternatives discussed in this document include the No Action Alternative, the Minimum Legal Compliance Alternative, and the Full INRMP Implementation Alternative.  As the preferred alternative, Full INRMP implementation introduces to Camp Lejeune an integrated, ecosystem management approach to natural resources conservation that affects approximately 153,000 acres of aquatic and upland resources.

Impacts of the proposed action are mostly long-term, beneficial effects though short-term disturbances to soil, air quality, and vegetation will result from plan implementation.
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Section 1.0 Purpose and Need

1.1 Introduction

This Environmental Assessment (EA) records the developmental process of Marine Corps Base Camp Lejeune’s Integrated Natural Resources Management Plan (INRMP), and evaluates the implementation of an integrated approach to natural resources management. This approach will be documented in an INRMP, and will outline sound land management practices and adaptive management strategies that will conserve ecological integrity, and promote the health of ecosystems to support and sustain Camp Lejeune’s training mission.

Camp Lejeune is home to the largest single concentration of Marines in the world.  Camp Lejeune supports the world’s most complete amphibious training program.  The installation’s environmental vision is to support the military mission by providing diverse, sustainable training lands while ensuring legal compliance and promoting the ecological integrity of the Camp Lejeune landscape.  Camp Lejeune intends to manage its natural resources through a collaborative effort between natural resource professionals and military personnel.  These groups will strive to protect current and future training capabilities by respecting and maintaining the natural environment.

The U.S. Fish and Wildlife Service, the North Carolina Wildlife Resources Commission, and the North Carolina Division of Marine Fisheries, as well as numerous other local, state, federal, and military stakeholders have been involved in the development of an integrated approach to natural resource management aboard Camp Lejeune.  All of these groups collectively identified natural resource management issues that the INRMP needed to address.  Those issues are discussed in Section 1.5.1 of this EA.

The following list outlines the sections included in this EA:

· Section 1.0 (other than this introduction) briefly describes the proposed action and the purpose and need for this action; outlines the scope of environmental analysis, and the decision to be made; and describes the scoping process and identification of issues.

· Section 2.0 describes the proposed action (which is the preferred alternative), describes the other alternatives that were developed, and summarizes the impacts of the alternatives. 

· Section 3.0 describes the Camp Lejeune environment (Affected Environment)

· Section 4.0 evaluates the environmental consequences on a variety of resources including socioeconomic and environmental justice; and evaluates cumulative impacts.

· Section 5.0 lists the preparers and the agencies and persons consulted.

· Section 6.0 lists the references. 

1.2 Proposed Action

The Commanding General of Camp Lejeune proposes to integrate natural resources management with the military mission by developing and implementing an INRMP that provides for the conservation and rehabilitation of the natural resources on Camp Lejeune.  The INRMP will focus primarily on the management of the natural resources on mission lands, but will also address specific natural resource management activities that occur within the cantonment area (urbanized/ developed portion of installation). 

The INRMP is one component of Real Property Management, and would be developed in conjunction with the installation’s Real Property Master Plan. It would also enhance Camp Lejeune’s ongoing compliance with environmental laws, Marine Corps Orders (MCO), and Department of Defense (DoD) Instructions.

Implementation of the INRMP would be a gradual process with the initial INRMP identifying immediate projects, as well as future projects that may have data gaps, or funding needs. Because an INRMP is a dynamic document, it would continually be updated and modified as feedback is generated. Department of Defense and Marine Corps policy require that an INRMP be reviewed at least annually, and updated if necessary.  Otherwise, the INRMP must be revisited and revised every five years.

For a more detailed description of the proposed action, please see Section 2.3 Full INRMP Implementation Alternative (preferred alternative) in this EA.

1.3 Purpose and Need for this Action 

Developing and implementing an INRMP would ensure that natural resource conservation measures and military activities on mission land are integrated and are consistent with federal stewardship requirements. A realistic training environment is a prerequisite for effective training at Camp Lejeune. To ensure that Camp Lejeune can meet its mission needs now and into the future, the natural resources that provide the training environment must be managed such that they are ecologically sustainable over the long-term.  Developing and implementing an INRMP would also meet the statutory requirements under the Sikes Act Improvement Act, Public Law 105-85, Div. B. Title XXIX, Nov. 18, 1997, 111 Stat 2017-2019, 2020-2022.  Additionally, development and implementation of an INRMP meets the requirements of the DoD Conservation Instruction 4715.3 and MCO P5090.2A (11104.1b).  Development of an INRMP would facilitate the sustainability of the natural resources, maintain legal compliance, and therefore help to assure the continuation of training.

The Sikes Act provides the primary legal basis for the Secretary of Defense to carry out a program that provides for the conservation and rehabilitation of natural resources on military installations.  To facilitate this program, the amendments require the Secretaries of the military departments to prepare and implement INRMPs for each military installation in the United States unless the absence of significant natural resources on a particular installation makes preparation of a plan for that installation inappropriate.

The principal use of military installations is to ensure the preparedness of the Armed Forces.  The Sikes Act Improvement Act requires each installation to prepare an INRMP that provides for the following management activities, to the extent that such activities are consistent with use of the installation for military preparedness:

· The conservation and rehabilitation of natural resources on the installation;

· The sustainable multipurpose use of the resources, to include hunting and fishing, trapping, and nonconsumptive uses; and

· Subject to safety requirements and military security, public access to the installation to facilitate such uses.

Further, the Sikes Act Improvement Act, requires that the INRMP must, to the extent appropriate and applicable, provide for: 

· Fish and wildlife management, land management, forest management, fish and wildlife oriented recreation;

· Fish and wildlife habitat enhancement or modification;

· Wetland protection, enhancement, and restoration, where necessary for support of fish, wildlife, or plants;

· Integration of, and consistency among, the various activities conducted under the plan;

· Establishment of specific natural resource management goals and objectives and time frames for this proposed action;

· Sustainable use by the public of natural resources to the extent that the use is not inconsistent with the needs of fish and wildlife resources;

· Public access to the military installation that is necessary or appropriate for the use described in the previous bullet, subject to requirements necessary to ensure safety and military security;

· Enforcement of applicable natural resource laws (including regulations);

· No net loss in the capability of military installation lands to support the military mission of the installation;

· Such other activities as the Secretary of the Navy determines appropriate.

Prior to the Sikes Act being amended, Camp Lejeune’s natural resource managers and military trainers recognized the need to ensure sustainable natural resources through quality management.  Following the guidance in MCO P5090.2A, the installation had previously developed numerous management plans to guide natural resource actions in support of the military mission.  The most recent plan, the Long Range Multiple Use Natural Resources Management Plan, was developed in 1987.  Subsequent DoD Conservation instructions and policies, initiatives associated with the Sikes Act Improvement Act, and Camp Lejeune’s adoption of the Mission Compatible, Long Range, Red-Cockaded Woodpecker (RCW) Management Plan in 1999 generated the need for a new INRMP. 

1.4 Scope of Environmental Analysis  

This EA is intended to assist Camp Lejeune’s Commanding General with deciding to what extent natural resource management would be implemented to support the military mission.  The Marine Corps Handbook for Preparing Integrated Natural Resources Management Plans (Nov 1999) recommends completion of environmental analysis and documentation according to NEPA.  Since implementation of an INRMP is mandatory, the Handbook states that “INRMPs have become ‘action forcing’ documents that trigger NEPA compliance requirements.”   

This EA is programmatic for this proposed action.  The EA analyzes and describes the effects of implementing the proposed action and alternatives, and the reasonably foreseeable events that can be expected to result from this action.  Because many site-specific details of the INRMP projects are not currently known, specific impacts cannot be analyzed in this document.  As site specific projects are proposed for implementation, if effects have not been sufficiently described in this programmatic assessment, further NEPA analysis will be conducted.  
This EA incorporates by reference previously prepared EAs for the Prescribed Burning Program on Camp Lejeune (1997), and for the Long Range Silvicultural Prescription Plans for Camp Lejeune (1997).  This EA also incorporates environmental analysis as documented in Biological Assessments completed for the “Marine Corps Base, Camp Lejeune Mission Compatible Plan for the Comprehensive Long Range Management of the Red-cockaded Woodpecker (USMC 1999)”, and the “Current Use and Modifications of Training Areas, Dune Stabilization and Continued Recreational Use of Onlsow Beach (pending USMC 2001)”.  All of these documents are available for review by contacting the Environmental Quality Assessment Branch, Installations and Environment Department, Camp Lejeune.  

1.5 Decision to be made

The Commanding General at Camp Lejeune, through the findings of this EA, must select the alternative that ensures the best approach to integrating natural resources management actions and military activities on Camp Lejeune’s mission lands.  Although the Sikes Act Improvement Act, DoD Conservation Instruction 4715.3, and MCO P5090.2A, Chapter 11, specify required components of an INRMP and criteria on ecosystem management that must be met, the method of on-the-ground implementation of the INRMP is left up to each installation. 

The Sikes Act Improvement Act also requires that the resulting INRMP reflect mutual agreement among the U.S. Fish and Wildlife Service, the North Carolina Wildlife Resources Commission, the North Carolina Division of Marine Fisheries, and Camp Lejeune about the conservation, protection, and management of fish and wildlife resources.  However, the amendments to the Sikes Act do not bestow upon the preceding federal and state resource agencies any additional legal authority beyond which existing laws already provide them.
1.6 Scoping

Scoping is a process used to identify the scope and significance of issues related to a proposed action.  Those involved in the scoping process for this proposed action include federal, state, and local agencies, non-governmental interest groups, and other interested persons.  The issues identified during scoping are used to develop the proposed action and any feasible alternatives.  Scoping is encouraged, although not required, during the development of an EA (MCO P5090.2A Chapter 12104.5.c). 

The scoping for this EA took place in conjunction with outreach for the INRMP.  Broad spectrums of interested groups were solicited for input and were included in the initial, and ongoing, scoping process.  These groups included federal and state natural resources agencies, The Nature Conservancy, scientists and resource managers from universities, non-profit organizations, consulting firms, and forest industry.  This group helped to identify areas of current natural resources management that needed to be modified aboard Camp Lejeune.  Additionally, Camp Lejeune natural resources managers, military trainers, and representatives from all the other Base departments also participated in the identification of issues.  Specific information on the groups involved and methods used to solicit input for scoping is included in Chapter 12 of the INRMP.  

As specified in the Sikes Act Improvement Amendment, the public will have an opportunity to comment on the INRMP.  The public will also be given an opportunity to simultaneously comment on this EA.  Comments received will be considered in preparing and completing the final INRMP and final EA.  

The scoping record can be found in the analysis file at Camp Lejeune’s Environmental Conservation Branch office.

1.6.1 Relevant Issues

The issues brought forth during the scoping process were evaluated for relevance to development of the INRMP and alternatives. The issues were divided into two categories, Natural Resources Management issues and Integration issues.  The Natural Resources Management issues specifically recommend modifications to current natural resources management actions.  The Integration issues recommend areas in which integration needs to be improved between natural resources management actions and other Base operational functions (e.g. natural resources management within major developed areas on Base).  Each issue is discussed below, and potentially resolved, by the proposed action or alternatives (Section 2.0).  

Natural Resources Issues

Forest Management – Quality forest management in support of the RCW has been ongoing on Camp Lejeune since 1979.  In 1999 the Mission Compatible, Long Range RCW Management Plan was signed and the installation began implementation.  However, to continue to support mission requirements, to strive towards ecosystem management, and to fully contribute to the recovery of the RCW, an implementation strategy needs to be developed.  

New River Watershed – The New River bisects Marine Corps Base Camp Lejeune and is important to the Base for training and to the community for commercial fishing and recreation.  Increasing demands from the U.S. Marine Corps as they adapt new training techniques to meet changing mission requirements as well as demands from the fast-growing, outlying urban community make the New River more susceptible than ever to degradation that could result in permanent habitat loss and encroachment on training.

Fire Management - Increasing the level of prescribed burning on Camp Lejeune is needed to effectively continue to support the military training mission, RCW recovery, fuel load management, and natural communities management.

Threatened and Endangered Species - Proactive management of protected species is key to the sustainability of the military training mission at Camp Lejeune.  Single species management may not provide the necessary protection from regulatory restriction if management does not consider the ecology of associated species.  Community level management can maintain or enhance population levels of a broad range of native species while contributing to the recovery of currently listed species.

Natural Communities and Biological Diversity - Federal listing of plant and animal species can significantly affect the training mission at Camp Lejeune.  Areas identified as natural communities that are of high priority for protection need to be considered in long term natural resources planning and management.  

Game Management and Forest Openings – This issue has two components:

Game Management and Forest Openings.  Wildlife clearings, the most visible aspect of game management, comprise less than a half of a percent of the cumulative landscape aboard Camp Lejeune.  These managed forest openings attract considerable attention and interest within the recreational hunting community.  Current game/non-game management practices need to incorporate in a more efficient manner those clearings that are not normally considered primarily for the benefit of wildlife.  

Hardwood Management and Mast Availability. Current silvicultural practices consider to the extent practical desirable hardwood species such as oaks, hickory, and beech.  Recent changes in silviculture to support RCW recovery are creating the perception that desirable hardwoods are needlessly being removed and that little consideration is being given to mast dependent game species.

Regional Initiatives – Rapid commercial and residential development is depleting valuable plant and animal habitat in eastern North Carolina.  Through careful planning, development and economic growth can continue while conserving ecologically valuable, undeveloped habitats.  Regional development has implications for natural resources management as well as military training on Camp Lejeune as discussed in the Encroachment integration issue.

Integration Issues

Land-Use Planning – This issue has two components.  

Real Property Master Plan.  Camp Lejeune’s Real Property Master Plan (mainside) has not been updated since 1987.  As a result base departments are planning projects that may either conflict with an already existing use, or another planned use.  Subsequent plans such as the Mission Compatible, Long Range RCW Management Plan (USMC 1999) and others have been approved without a Real Property Master Plan framework.

Integrated Project Planning. The development and execution of projects are sometimes delayed because the appropriate level of interpretation regarding natural resources is not always provided to project planners.

Encroachment – Adjacent Land Use - Development adjacent to the boundary of Camp Lejeune is rapidly increasing.  This increasing development has the potential to constrain military training while confining protected species, including RCW, to within installation boundaries.  Where endangered species are confined to military installations due to habitat loss in surrounding non-federal lands, significant restrictions on future military training flexibility may result from critical habitat designations and increased interest group advocacy.

Wildland Fire Management - The amount of annual prescribed burning is limited by restricted access to training areas due to an intense operational tempo.  As a result, insufficient fuel load control on Camp Lejeune can contribute to uncontrolled wild fires that could affect people and resources both on and off the installation.

Training Area Sustainability - Camp Lejeune training areas have deteriorated due to a lack of attention, education, rehabilitation, and accountability.  Evidence of intensive training use is easily found in the field.  Conditions are unsightly and interfere with training as well as land management activities.  

Natural Resources Management in Major Developed Areas - The pockets of woodlands interspersed within the urban landscape present a unique natural resources management issue that involves human health and safety, unrealized recreational opportunities, and facilities maintenance and protection.  Base Forestry manages urban forests, but the small size, proximity to facilities and infrastructure, and limited access of these woodlots affects management decisions.

Landscaping/Grounds Maintenance - Energy conservation and the use of native species are not emphasized in current landscaping programs.  Additionally, maintenance of existing manicured grounds involves extensive and frequent mowing.  This expensive practice may actually negatively affect natural resources by altering stormwater drainage and providing little value to native wildlife.

Unimproved Trails and Access Roads - The degradation of unimproved trails and access roads cause sedimentation which impacts water quality and wetland function.  The diversion of traffic around impassable portions of roads degrades adjacent forests, including endangered species habitat.  In addition, when roads and trails become inaccessible to authorized users of training areas, the ability of the base to facilitate mission related activities is compromised.

Onslow Beach - Onslow Beach provides the Marine Corps with one of only two major sites in the country for amphibious military training.  The beach also provides high quality recreation and important habitat for nesting sea turtles, colonial nesting shorebirds, and the federally threatened seabeach amaranth.  Impacts from recent storms in combination with inlet and intracoastal dredging and modifications have resulted in dramatic changes in the beach and dune system. 

Conservation Education/Environmental Awareness – Camp Lejeune does not currently have an integrated, comprehensive environmental awareness program emphasizing natural resource conservation that targets not only active-duty Marines, but also civilian employees, base school systems, and Marine families.  

Section 2.0 Alternatives
2.1 Selection Criteria

After alternatives were developed based on the issues discussed above, each alternative was subjected to a filter of selection criteria (Table 2.1).  The selection criteria were developed by the Camp Lejeune natural resources managers and used to narrow down alternatives for further analysis.  An alternative that did not meet at least three of the five selection criteria was eliminated from further analysis. The one exception is the No-Action alternative.  It is retained despite it meeting only two of the five selection criteria, because the Council on Environmental Quality regulations requires its inclusion (Section 1502.14(d)).

Table 2.1.  Alternatives Measured against Selection Criteria
	Selection Criteria
	Alternatives

	
	No Action 
	Full INRMP Implementation
	Minimum legal compliance
	Recreation and wildlife emphasis
	Commodity timber production

	In compliance with Sikes Act Improvement Amendment.
	
	+
	
	
	

	Consistent with federal stewardship requirements.
	
	+
	+
	
	

	Causes no net loss of military installation lands.
	+
	+
	+
	+
	

	Causes no long-term reduction in RCW forage or nesting habitat.
	+
	+
	+
	+
	

	Results in an increase in the trend of RCW recovery.
	+
	+


	+


	
	


+ denotes that the alternative does meet this selection criteria

blank space denotes alternative does NOT meet this selection criteria

2.1.1 Expanded description of Selection Criteria

· Meets the purpose and need as described in Section 1.0 of this Environmental Assessment.

· Consistent with federal stewardship requirements – Executive Orders, Endangered Species Act, Clean Air Act, Clean Water Act, National Historic Preservation Act, Native American Grave Protection and Repatriation Act, AHPA, AIRFA.

· Causes no net loss of military installation lands to support the military mission of Camp Lejeune.

· Results in an increase in the trend toward RCW recovery – increased number of older and bigger longleaf pine trees available for foraging and nesting, creation and maintenance of an open midstory.

2.2 No Action Alternative (i.e. Status Quo)

The No Action Alternative would not immediately change management direction or the level of management intensity. Under the No Action alternative, Camp Lejeune would continue to operate using existing programs and management practices. The installation would also continue to operate using existing Plans that do not now meet the mandates set forth in the Sikes Act Improvement Act, or the requirements in the current version of MCO 5090.2A, and DoD Conservation Instruction 4715.3.  A description of this alternative can be found in the INRMP, Section II Current Natural Resources Management. 

2.3 Full INRMP Implementation (Preferred) Alternative

Full implementation of the INRMP would combine the current natural resources management (Section II in INRMP) with specific modifications as outlined in Section III Issues in the INRMP.  Much of the current natural resources management would remain the same, as described in Section II.  Selection of this alternative would ensure legal compliance with the Sikes Act Improvement Act, the Endangered Species Act, Clean Water Act, Clean Air Act, as well as all other applicable environmental laws, regulations, statutes, and DoD Instructions and MCOs.  Specifically the DoD Conservation Instruction 4715.3 and the MCO 5090.2A requirements for natural resources planning and management would be fully implemented in this alternative. Full INRMP implementation is wholly dependent upon fund availability.  Funding for listed projects will be solicited from a variety of sources in order to implement the plan as completely as is possible.  A comparison of the alternatives is shown in Table 2.2.

2.4 Minimum Legal Compliance Alternative

Limiting implementation of the INRMP to the minimum amount of actions needed to ensure that the Base remains in compliance with legal requirements would involve only those projects identified as Class 1.  These projects are outlined in Section IV INRMP Implementation as the Class 1, high priority projects (as yet to be included in INRMP).  A comparison of the alternatives is shown in Table 2.2 (to be added).

Implementing only the bare minimum does not accomplish the direction as outlined in the DoD Conservation Instruction 4715.3, or the MCO 5090.2A, Chapter 11.  The principles of Ecosystem Management as described in Section 1.3.2 of the INRMP would be difficult to meet due to the limited amount of natural resources management actions taking place under this alternative.  Since only Class 1 projects would be funded (i.e. those projects with a legal driver such as the Endangered Species Act), single species management would be perpetuated.  Ecosystem management would be difficult to accomplish if all money was tied only to legal compliance.

2.5 Alternatives discussed but eliminated from further study

Two alternatives to the proposed action were discussed but eliminated from further study.  These alternatives focused on commodity production of timber, and the management of natural resources with an emphasis on recreation and wildlife.

Commodity Production of Timber.  This alternative would focus forest management activities on growing and harvesting timber for revenue.  Loblolly pine would dominate as the desirable pine species, and would be thinned at approximately 25 years of age, and harvested at approximately 45 years of age.  Site preparation would consist of the KG blade, chopping, root raking, burning, and bedding.  When the stand is planted, stocking levels of pine seedlings would be approximately 1000 trees/acre at 6x8 foot spacing.  Managing for loblolly pine would preclude planting longleaf pine since longleaf is a slower growing tree species.  Loblolly would be favored on all soils except for those identified as xeric soils (Alpin, Kureb and Wando).  When longleaf reached rotation age of 120 years, the stand would be clearcut and planted to loblolly pine unless the soils were considered xeric.  Loblolly pine would not grow adequately on xeric soils.  Since loblolly is intolerant of fire, and does not need fire to regenerate naturally, the use of prescribed fire would be restricted to dormant season only.  The use of prescribed fire would focus on fuel reduction for protection from catastrophic wildfires.  All wildfires would be suppressed.  The overall condition of Camp Lejeune would be less conducive to training due to a decrease in fire and more frequent harvesting of timber, resulting in areas with dense undergrowth.  Endangered species would suffer as a result of less fire, earlier successional pine stands, and minimal restoration of the longleaf pine ecosystem – the ecosystem required to support the federally endangered RCW.

The commodity alternative was eliminated from further study because it would cause Camp Lejeune to be out of compliance with laws such as the Endangered Species Act, and Sikes Act Improvement Act.  Focusing natural resources management on commodity timber production would be inconsistent with the purpose and need for the proposed action, and it would skew management towards one use of the land to the neglect of other uses, most importantly military training.  A commodity focus to natural resources management is contrary to ecosystem management, as well as the direction outlined in the DoD Conservation Instruction, and MCO 5090.2A Chapter 11.

Recreation and Game Management Emphasis.  Emphasizing outdoor recreation and wildlife management would involve several changes to natural resources management, as well as law enforcement, on Camp Lejeune.  Timber and fire management would be used to create the forest conditions considered optimal for supporting wildlife and hunting.  Prescribed burning would be increased, and timber stands would be managed for hardwood/pine composition, rather than pure pine.  Hardwoods would be retained at the highest acceptable limit to the red-cockaded woodpecker, and hardwood retention areas would be designated.  

New Management Emphasis Areas for quail and deer would be developed.  Existing and new mission support openings (drop zones, landing zones, firing points, gun positions, etc.) would be utilized for wildlife openings and planted to species that favor certain game animals.  New wildlife openings would be created to reach 15-20% of the total acreage on Camp Lejeune, especially in areas like the Greater Sandy Run Area (GSRA) where the total acreage in openings is lagging behind what is recommended for quality wildlife management (Miller and Marchinton 1995, and Dickson 1992).  

To increase productivity of, and accessibility to, fishing ponds, several activities would be proposed.  These include shoreline deepening, aquatic weed control using Rodeo or Sonar, establishing creel limits, and adding camping/picnicking facilities to exiting ponds.  Over time the shorelines have become shallow, creating excellent habitat for undesirable, aquatic weeds.  The proliferation of aquatic weeds makes it difficult to fish from the shore.  Deepening the shoreline and controlling aquatic weeds would enhance access to the pond for fishing.  Establishing creel limits would create a breeding stock of fish that would add to the overall genetic vigor and reproductive health of the fish.  Constructing campgrounds and picnic areas around the fishing ponds would provide opportunity for additional outdoor recreation.

To expand outdoor recreational opportunities such as hiking and biking trails, watchable wildlife stations and campgrounds, undeveloped portions of the Cantonment Area would be analyzed for capability of supporting such activities.  The use of these “natural” spaces within the Cantonment Area would focus outdoor recreation away from potential conflict with military training on mission lands.

Expanding opportunity for the general public to hunt and fish aboard Camp Lejeune would be explored in this alternative.  Currently, the general public is allowed on base if accompanied by a Marine, or if they are participants in the sponsorship program associated with hunting, fishing and trapping.  Since Camp Lejeune is currently a closed base due to the extensive, daily military training that takes place, specific measures would be developed to address safety and military security.  Expanding access would require extensive training to familiarize users with the installation landscape, designated hunting areas, off-limits areas, safety procedures, law enforcement expectations, consequences for violations, procedures for emergencies, and other subjects as deemed necessary.  Security background checks would be instituted to ensure continued security of the installation.  Additional staff would be hired to monitor adherence to game laws and regulations.  Management would increase to support additional hunters.  Monitoring of game populations would also take place to continue adequate management, and identify areas and actions needed for expansion of management.  

This alternative was discussed but eliminated from further analysis for several reasons.  By dedicating additional resources to accomplish increased recreation and wildlife management, other programs would suffer from lack of available money and personnel.  Overall, ecosystem management would not be accomplished since management would be skewed towards one resource over others.  This out-of-balance management approach contradicts the DoD Conservation Instruction 4715.3.  Military security and safety would be compromised by allowing unaffiliated personnel access without being accompanied by affiliated personnel, as in the current sponsorship system.  With the operational tempo consistently being high aboard Camp Lejeune, to expand access would potentially cause conflicts with training and compromise the safety and military security of the installation and the personnel who train on it.  This conflict could impact availability of mission lands for training, which contradicts the Sikes Act Improvement Act.  

	Table 2.2 Comparison of Alternatives 





   



	Resource Programs
	Alternatives

	
	No Action
	Full INRMP Implementation
	Minimum Legal Compliance

	Forest Management
	The even-aged management system is used for pine and hardwood.  Regeneration techniques include clearcutting, shelterwood, and seed tree.  Intermediate treatments include thinning, salvage cuts and improvement cuts.  Timber stand improvement includes precommercial thinning or sanitation and salvage harvest.  Reforestation techniques involve either natural or artificial regeneration.  Site prep is done by burning, drum chopping, KG blade, root raking and bedding.  Longleaf restoration is focused on GSRA with some occurring on mainside.  Implementation of the RCW Management Plan requires retaining overstory seed trees indefinitely, and the rigorous maintenance of an open midsotry in pine stands through prescribed fire and/or mechanical treatments.

Mixed pine-hardwood is converted to pure

hardwood by pine only thin or removal, or the opposite for conversion to pure pine.

Pure hardwoods are regenerated by shelterwood.

Timber access roads maintained by Forestry Branch for use during timber management.
	The predominant difference in forest management would be a clarification of the RCW Management Plan by focusing on longleaf restoration in areas deficient of future RCW nesting habitat, and management of loblolly stands that will be maintained until 80 years of age.  A study would be initiated of the impacts from soil disturbing activities on plants, specifically related to native bunchgrasses and methods of site prep. 

Longleaf restoration on mainside would be focused on providing future RCW nesting sites in loblolly dominated areas.  In longleaf dominated areas, the focus would be to create a pure longleaf landscape (where appropriate).  Loblolly stands would be thinned and burned to try to restore the structure and composition of the understory.  Herbaceous communities would be preserved during site preparation, and the least intensive method of site prep would be used.  The use of bedding would be restricted to GSRA, former agriculture fields, study plots, and stands proposed for future RCW nesting sites.  

A layer in GIS would be created that displays silvicultural history for each compartment.  Hardwood management would become focused on improving the quality and quantity of mast producing trees, based on where the species would have occurred historically according to the ECS.
	Since this alternative would implement all Class 0 and 1 projects, the forestry program would remain the same as the No Action Alternative. 

    

	Fire Management
	Areas are prescribed burned on a 5 year rotation.  Ranges are burned annually. Half of the G-10 surface danger zone is burned every year in a checkerboard pattern.  RCW clusters are burned every 3 years.   
	Acreage burned yearly would increase to 25,000 acres, establishing a rotation of approximately 3 years.  Prioritywould be given to areas not burned in the last 5 years, and those areas that would meet multiple management objectives.  Access to TAs would be increased by close coordination with Range Control.  Wildland/Urban interface areas would be treated through a variety of techniques. A long-term fire effects study would be initiated.  
	Same as No Action Alternative.

	Forest Pest Management
	SPB is managed by monitoring, cut and leave, or cut and remove.  Kudzu is prescribed burn and monitored for growth.
	Same as No Action Alternative.
	Same as No Action Alternative.

	Red-cockaded Woodpecker
	Management consists of prescribed burning, restoration of longleaf pine, thinning, midstory control (mechanical and with fire), protection, and intense monitoring and provisioning.  A military impacts study is being conducted.
	Same as the No Action Alternative with the addition of focusing on creating future nesting sites, and improving the mid and understory condition of loblolly stands.  After meeting specific criteria, residual pine trees would be removed to facilitate establishment of a new stand of longleaf.  A RCW habitat model would be developed.  
	Same as No Action Alternative.

	Rough Leaved Loosestrife
	Management consists of prescribed burning, protective buffers, mowing, and monitoring.
	Same as the No Action Alternative with the addition of completing a Perennial Plant Management Plan.
	Same as No Action Alternative.

	Seabeach Amaranth
	Management consists of survey, protection and monitoring.
	Same as No Action Alternative, with the addition of a survey and documentation methodology.
	Same as No Action Alternative.

	Sea Turtle
	Management consists of intense monitoring, nest protection and relocation (if necessary), tagging, data collection and establishment of restrictions for certain activities. 
	Same as No Action Alternative, with the addition of a standard survey and data collection methodology, as well as consolidating historical records to evaluate trends.
	Same as No Action Alternative.

	Piping Plover
	Management consists of survey and protection if nests are found.
	Survey frequency would increase to year-round monthly monitoring to identify high quality habitat.
	Same as No Action Alterative.

	American Alligator 
	Mgmt consists of survey and data recording.
	Same as No Action Alternative.
	Same as No Action Alternative.

	American Bald Eagle
	Management consists of monitoring and establishing protective buffers. 
	Same as No Action Alternative.
	Same as No Action Alternative.

	Protected Marine 

Mammals 
	Management consists of protection by aerial surveys prior to live fire exercises in Impact Area.
	Same as No Action Alternative.
	Same as No Action Alternative.

	Federal Species of Concern/State Protected Species
	No active management occurs for these species. If a known occurrence coincides with other planned management, the species will be considered for inclusion or protection.
	An inventory of these species would be initiated, and data used in planning, NEPA review and, natural resources decision-making.
	No legal driver exists for requiring management of state protected species or federal species of concern.  



	Natural Communities
	Two natural communities designated; numerous others identified in report from the Natural Heritage Program.  Passive management occurs if natural community is in same unit that is being burned.
	Natural communities would be considered during land management planning analysis and decision-making.  Conservation would be encouraged.  Monitoring identified natural communities would occur. 
	No natural communities would be considered or actively managed unless species protected by law occurred within the natural community.

	Wildlife (game & non-game)
	Management occurs for the following game 

species: black bear, white-tailed deer, turkey, quail, dove, squirrels and waterfowl. Management generally falls into prescribe burning, planting/maintaining wildlife clearings, and monitoring.  Maintenance of clearings involves limited use of herbicides.  Non-game species management includes blue bird box maintenance, purple martin houses erected and maintained.  Management includes wetland protection, prescribed fire and wildlife clearing mgmt. BASH and clearzone management occurs as per safety requirements on airfields.
	Changes in game management would focus on wildlife clearings and hardwood management.  Existing wildlife clearing would be improved in cost and condition, would be increased in total acreage, and would utilize mission support openings as wildlife areas.   Maintenance of some of the clearings would involve herbicides.

Based on where hardwoods occurred historically according to the ECS, management would be focused on improving quality and quantity of hardwoods.

Non-game - Emphasis would be placed on 

managing certain natural communities for

biodiversity and non-game species.  
	Same as No Action Alternative.

	Fisheries
	Eleven ponds are managed for fisheries.  

Activities include: aquatic weed control, liming and fertilizing, stocking, setting creel limits, and shoreline vegetation management.
	Same as No Action Alternative.
	Same as No Action Alternative.

	Onslow Beach
	Management and protection of this precious resource occurs somewhat piecemeal, with different base departments placing demands on the ecosystem without viewing the entire system and dynamics.  Dune stabilization occurs, as well as surveys and protection of T&E species.  ORRV base order is not enforced consistently or stringently.  
	Close coordination would occur between base departments to balance demands on the beach.

Emphasis would be placed on beach in the updated Base Master Plan.  Increased enforcement of the ORRV Base order to protect sensitive resources.  Increased education about the importance of the beach for mission and T&E. 
	Same as No Action Alternative.

	New River
	Limited management action has been taken on a study that was completed, which identified shoreline areas that need restoration to slow erosion.  Rehabilitation of upland erosion sites impacting the New River has been very limited.
	A concerted effort would be made to restore eroding areas in the uplands that may impact the New River.  Shoreline sites identified would be restored using unique designs suited for the site (e.g marsh creation).  The identification and use of riparian buffers would be initiated. 
	Only those sites that caused the installation to be out of compliance with the Clean Water Act or Endangered Species Act would be restored.

	 Wetlands and Soils Program
	Wetland management consists of protection, permitting assistance, and mitigation bank management.  Soils program consists of leading the SELSWG in identifying erosion problems and stabilizing areas with problems.
	Wetland delineations for the entire base would be initiated and restoration of Northern pocosin in GSRA would occur. Disturbed sites (borrow pit/spoil areas) would be rehabbed.  Soil disturbance study would be initiated.  SELSWG would become more instrumental in bringing base departments together for roads and trails improvement (see next row).  
	Same as No Action Alternative.

	Trails and Unimproved 

Access Roads
	Funding shortfalls and separate base department priorities have left numerous roads and trails as impassable and causing sedimentation problems. 
	Utilizing existing groups on Base, resources would be pooled, and priorities collectively identified to gradually reduce sedimentation and to repair roads that are necessary to accomplish training mission.
	Those roads identified as causing CWA

and/or ESA violations would be repaired.  Collectively identifying priorities would occur less frequently since legal driverswould limit roads that could be repaired. 

	Landscaping/Grounds 

Maintenance
	Limited emphasis on use of energy conserving, or native species for landscaping.  Expensive grounds mtc contracts to keep large areas mowed.  
	An evaluation of current costs associated with landscaping and grounds mtc, would identify potential cost savings that could be used to promote native species, energy conserving techniques and less mowing. 
	Same as No Action Alternative – current procedures would continue.

	Conservation Ed/ Environmental Awareness
	Implementation of the CETEP will help to train Marines, and non-Marines, in an integrated manner in environmental awareness.   
	Natural resource topics would be included in the CETEP curriculum, and available to Marines, civilian employees, and families. 
	Same as No Action Alternative.

	Land-Use Planning
	Current system would be maintained of natural resources staff being in a “regulatory” position, rather than a cooperative/developmental position in regards to project development and implementation.  The lack of a comprehensive, long range approach to land-use planning would continue to nibble away at available lands for training and RCW recovery.  
	Cooperation between natural resources staff and other Base staffs early in project planning would facilitate successful project design and implementation.  Long range planning would provide a base-wide vision of development to minimize conflicts between development and training, as well as the long-term recovery of the RCW.
	Same as the No Action Alternative  since there is no legal requirement to address cooperative project planning, or long-range installation planning.  To meet the requirement of the RCW Management Plan’s 10% guideline, some accounting for land lost to development would have to occur. This does not, however, require long-range planning, just simply accounting for acreage figures.

	Adjacent Land Use/

Regional Initiatives
	Minimal progress towards addressing issue of development adjacent to installation boundary; and future impact of increased management burden of threatened and endangered species 
	Mechanisms established to identify potential development adjacent to installation; and direction provided for moving towards  a regional approach for natural resources management. 
	Same as No Action Alternative – no legal requirement to address adjacent land use.


Section 3.0 Affected Environment

This section describes the existing environment that would potentially be affected by implementation of the proposed action and alternatives.  The following resources would not be affected by the proposed action or any of the alternatives and will therefore not be discussed further – geology, groundwater, climate, noise, hazardous and toxic substances and waste, utilities, and transportation. 

3.1 Physical Environment

3.1.1 Topography and soils

Mainside Camp Lejeune is characterized by a combination of poorly drained broad, level flatlands and gently rolling better-drained terrain.  East of the New River, the flatlands range in elevation from 25-45 feet.  Between New River and US 17, the changes in elevation are more pronounced, with three areas reaching 72 feet in elevation.  Hydric (wet) soils are one of the most important management and habitat considerations on the installation.  Nearly 30% of the soils mainside are classified as hydric, with the most common being Leon fine sand, Mukalee Loam, and Murville fine sand.  Common non-hydric soils include well-drained Baymeade fine sand, and the moderately well drained Marvyn loamy fine sand and Onslow loamy fine sand.  

In GSRA the land is almost uniformly flat and poorly drained.  Elevation ranges from 39 to 69 feet, with the greatest variation in elevation in the eastern-most portion of GSRA, which drains into the New River.  Seventy-five to 80% of the soils are classified as hydric (wet), and these include Croatan Muck, Leon Fine Sand, Muckalee Loam, Murville Fine Sand, Pantego Mucky Loam, Rains Fine Sandy Loam, Torhunta Fine Sandy Loam, and Woodington Loamy Fine Sand.  The remaining non-hydric soils, which are most suitable for road and facility development, are most common along the western side and in the northeastern corner.  

Table 4.4 in the INRMP shows acreage and proportionate extent of soils on Camp Lejeune.  Figure 4.5 in the INRMP shows soil types and drainages across the installation.

3.1.2 Riparian and aquatic resources 

Surface water. The entire mainside of Camp Lejeune falls within the White Oak River Basin as defined by the North Carolina Department of Water Quality.  Most of Camp Lejeune drains into the New River Basin, with small amounts flowing into the Atlantic Intracoastal Waterway, Bear Creek, or Queens Creek.  While a small portion of GSRA drains into the New River, the vast majority flows into the Northeast Cape Fear River, which is part of the Cape Fear River Basin.

The White Oak River Basin lies entirely within the southern coastal plain, and is comprised of four separate river systems and associated tributaries.  The four rivers are the New River, the White Oak River, the Newport River, and the North River.  The White Oak River Basin also includes Bogue, Back, and Core Sounds and significant portions of the Atlantic Intracoastal Waterway (AIWW).

The New River watershed includes the City of Jacksonville and Camp Lejeune.  It is a coastal blackwater river, and is the largest and most populated of all the rivers in the White Oak Basin.  Onslow County contains the entire New River watershed.  North of Jacksonville, gum-cypress swamps characterize the New River with associated upland areas used predominantly for forestry and agriculture.  The river widens at Jacksonville and becomes a slow moving, broad tidal embayment.  Eventually discharging into the Atlantic Ocean, the New River passes through a narrow opening referred to as the New River Inlet.  In total, the New River watershed consists of 223 stream miles, 22,810 estuarine acres, and 15 miles of Atlantic coastline.  Jacksonville and Camp Lejeune comprise the majority of the land in the lower portion of the New River watershed (as defined as below US Highway 17 bridge) (NC-DWQ in draft 2001).

The Cape Fear River Basin is the largest river basin in the state of North Carolina, and is comprised of four rivers and associated tributaries.  These rivers are the Haw River, the Deep River, the Black River and the Northeast Cape Fear River.  Also included in the basin are the Stump, Middle, Topsail, and Masonboro Sounds.  The GSRA drains into the Northeast Cape Fear River.  The Northeast Cape Fear River is included with several other creeks and swamps to make up one of the subbasins of the larger, Cape Fear River Basin.  Slow-flowing blackwater streams that stop flowing or dry up during the summer characterize the subbasin.  Much of the land included in this subbasin is undeveloped and included in either the Holly Shelter Game Refuge or the Angola Bay Game Refuge.  In 1998 a monitoring site in Onslow County along NC Highway 50 in Shelter Swamp measured good-excellent results for benthic macroinvertebrates (NC-DWQ 2001).  

Wetlands.  Wetland areas dominate the landscape at Camp Lejeune, and provide vital water quality and habitat values to the installation.  Table 3.1 describes the extent of wetlands found on Camp Lejeune.  Management of wetlands consists primarily of protection and consideration during project planning and implementation.  Due to extensive Marine Corps training, construction, and range development proposals, wetlands are the most frequent issue that arise when dealing with future development, or off-road military training.  It is Marine Corps policy, consistent with E.O. 11990 guidance to achieve no net loss of wetlands,  to avoid impacts wherever possible, minimize impacts to the greatest possible extent, and mitigate unavoidable wetland impacts that may occur.  For this reason a wetlands mitigation bank was established when the Marine Corps acquired the GSRA.  

Table 3.1 Aerial Extents of Wetland Cover Types aboard MCB Camp Lejeune, NC 

(from:  Wetland Management and Mitigation Banking Study for MCB, Camp Lejeune, NC  1994)

	Wetland Type
	Mainside (Acres)
	GSRA (Acres)
	Total (Acres)

	Estuarine Emergent Wetlands (EEM)
	2,488
	--
	2,488

	Estuarine Scrub or Scrub Wetlands (EES)
	416
	--
	416

	Estuarine Unconsolidated Substrate Wetlands (EUS)
	80
	--
	80

	Marine Unconsolidated Substrate Wetlands (MUS)
	113
	--
	113

	Open Water (OW)
	17,873
	5
	17,878

	Palustrine Emergent Wetlands (PEM)
	945
	7
	952

	Palustrine Forested Wetlands (PFO)
	19,539
	9,433
	28,972

	Palustrine Scrub or Shrub Wetlands (PSS)
	3,032
	12,711
	15,743

	Potential Upland (PU)
	--
	16,520
	16,520

	Upland (U)
	56,646
	3,701
	60,347

	
	
	
	

	Total
	101,132
	42,377
	143,509


Wetland Mitigation Bank.  The Wetland Mitigation Bank provides 1250 acres of current and future mitigation for pocosin, pine flat, and bottomland hardwood wetland systems.  The Bank was created primarily to mitigate wetland impacts in the development of the GSRA, but is also anticipated to be valuable in offsetting wetlands loss on mainside Camp Lejeune.  Prior to Marine Corps ownership, GSRA was primarily used as commercial timberland, requiring extensive ditches to drain the pocosin.  Much of the current mitigation work involves plugging or damning the ditches to restore the historical hydrology to the ecosystem.  Of the total 1,250 credits available, 1,022 are available in pocosin and pine flat, and 228 are available in bottomland hardwood.  Although specific ratios are determined for each project, current guidelines suggest a 1:1.5 ratio for pocosin or pine flat (usually PF04 or PSS), and 1:3 for bottomland hardwoods (PF01 or PF02 and derivatives).
3.1.3 Air

Air quality standards. Air quality is a function of several factors, including the quality and dispersion rates of pollutants, temperature, presence or absence of inversions, and topographic and geographic features.  The Clean Air Act authorized the Environmental Protection Agency (EPA) to establish National Ambient Air Quality Standards (NAAQS) to protect public health and the environment. 

As of the 1990 Clean Air Act, under the NAAQS, six criteria air pollutants were identified – nitrogen oxides, sulfur oxides, particulates, carbon monoxide, lead, and ozone.  The EPA refers to these substances as criteria air pollutants.  They are regulated based on permissible levels related to health.  Two standards were developed.  The primary standards protect health.  The secondary standards prevent damage to the environment or property.  

The North Carolina ambient air quality standards includes all of the NAAQS, plus a standard for total suspended particulate matter and particulate matter with a diameter of ten microns or less (PM10).

Air quality attainment status. A geographic area that meets or does better than the primary standards for each pollutant is called an attainment area; areas that don't meet the primary standards for each pollutant are called nonattainment areas.  Ozone nonattainment areas are categorized based on severity, while carbon monoxide and PM10 (particulate matter with a diameter of ten microns or less) nonattainment areas are categorized as moderate and serious.  Camp Lejeune is located in Onslow County, an area in attainment for all criteria pollutants (U.S. Environmental Protection Agency 2001).  Since Onslow County has been designated by the EPA as an attainment area for all criteria pollutants, the need for a Clean Air Act Conformity determination is not necessary for the proposed actions and alternatives.  

3.2 Biological Environment

3.2.1 Terrestrial and forested resources
Camp Lejeune’s vegetation can be described using an ecological classification system developed specifically for the installation (described in more detail in Chapter 5 of the INRMP).  Based on a national hierarchical classification system, Camp Lejeune is located in the Lower Terraces Subsection, of the Atlantic Coastal Flatlands Section, of the Outer Coastal Plain Mixed Forest Province, of the Subtropical Division and Humid Temperate Domain (USFS 2001).  By refining these classifications further, Camp Lejeune may be divided into five Landtype Associations (LTAs).  These LTAs are New River East (Stella-White Oak Dissected Lowlands), Coastal Sandridges (Bogue-Topsail Coastal Sandridge), Onslow Maritime Zone, New River West (New River Dissected Uplands), and GSRA (Great Sandy Run Pocosin).

Upland pine flats interspersed with shrub-scrub wetlands and dissected by bottom hardwood drains characterize vegetation east of the New River East LTA.  Loblolly pine is the dominant pine species followed by longleaf pine.  The vegetation within the Coastal Sandridges may be described as mature longleaf pine with healthy, fire maintained herbaceous groundcover. The vegetation within the Onslow Maritime Zone is dominated by maritime influenced pine and mixed pine-oak savannas and flatwoods.  The barrier island comprised of the beach strand, primary and secondary dune systems, maritime scrub oak communities and tidal salt marsh is included in this LTA.  The vegetation within the New River West may be described as predominantly loblolly pine with a prevalent hardwood component in the mid and understory.  Bottomland hardwood drainage features also dissect this LTA.  Currently, the GSRA can be described as large pocosins surrounded by young (<40 year) loblolly and slash pine plantations, as well as large cutovers.

3.2.2 Fish and wildlife

Both game and non-game species are abundant on Camp Lejeune.  Managed game species include white-tailed deer, black bear, eastern wild turkey, bobwhite quail, mourning dove, fox squirrel, gray squirrel, cottontail rabbit, and a variety of waterfowl species.  Non-game species found on Camp Lejeune include raccoons, opossums, and a variety of birds, reptiles, and amphibians. Nongame species are not directly managed for, but derive secondary benefits from the various land management activities that take place aboard the Base such as managing forest openings and prescribed fire.  Much of non-game species habitat is protected through association with other protected areas or species, such as wetlands or longleaf pine savannas.  Expanded discussion of some of these species follows. 

Game species

White-tailed Deer.  Deer are one of the most popular game animals present aboard the installation.  Deer also are a prominent feature of wildlife damage control and Bird Air Strike Hazard (BASH) programs as they relate to the forested/urban interface and airfield settings throughout the Base.  

Black Bear. The black bear population within the GSRA is estimated to be 40-80 animals.  The bear population on Mainside east of New River is estimated at 10-15 bears and concentrated near remnant pocosin and bottomland hardwood habitats.  Use of the pocosin wetlands and adjacent ecotones is evenly distributed throughout all seasons.  Black bears are considered a game animal by the North Carolina Wildlife Resources Commission.  As a result, management of bears on Camp Lejeune is consistent with state regulations and coordinated with NCWRC law enforcement and wildlife biologists.  Hunting of black bears aboard Mainside Camp Lejeune has been prohibited since 1987 when formal investigations on black bear ecology began.  In 1998 GSRA was reopened to black bear hunting.  

Eastern Wild Turkey. The eastern wild turkey has been a prominent feature of Camp Lejeune’s game management program for three decades.  Although recent annual harvests have been low, the wild turkey population remains healthy.  

Bobwhite quail. Population declines of bobwhite quail have been recorded throughout eastern North Carolina during the last 10 years.  In the last two years, however, early summer call counts on Camp Lejeune have suggested an increasing trend in abundance.  A possible factor influencing this observed increase is habitat changes due to major storm events and post-hurricane salvage and site preparation work.  Forest openings result in a flush of native ground cover and an abundance of seed producing grasses and vines.  These habitat conditions provide optimum nesting, foraging, and escape cover for quail.  Hunter harvests have been highest in these newly created forest openings.

Waterfowl. The vast forested wetlands and coastal marshes of Camp Lejeune provide quality habitat for a variety of waterfowl.  From the wood duck to the heavily traveled blue and green-wing teal, waterfowl hunting opportunities on Base are diverse.  A series of nine managed green-tree reservoirs provide excellent habitat for puddle-ducks in forested wetlands and a 77 acre brackish water impoundment near the AIWW favors more open water species such as teal, redhead, and gadwall.  

Fox and Gray Squirrel.  Three species of squirrel found in the Eastern United States are found on Camp Lejeune.  These are the fox squirrel, gray squirrel, and southern flying squirrel.  

Camp Lejeune boasts one of the largest populations of fox squirrel in eastern North Carolina.  An endemic of the fire maintained longleaf pine-wiregrass community type, fox squirrels have a distinct advantage with the aggressive prescribed fire program on Base.  Primarily seed and hard mast consumers, fox squirrels find ample foraging opportunity in the prolific cone producing longleaf pine forest.  A variety of oak trees such as turkey, bluejack, and blackjack oak provide relatively stable hard mast in alternate years.  

Gray squirrels dominate Camp Lejeune in upland hardwood forests, along the ecotone between pure-pine and pine-hardwood, and within pure hardwood forests along creek-side zones.  Although no direct management actions are taken to specifically promote gray squirrels, silvicultural practices in hardwood and mixed-pine hardwood habitat provide ample forage and nesting habitat.

Non-game species 

Amphibians.  The natural wetland areas aboard Camp Lejeune provide unique habitats for a variety of amphibian and reptile species.  From the smallest cricket frog to bull frog, wetland areas aboard the Base are teeming with amphibian acrobats.  A recent DoD Legacy funded project is investigating the movement patterns of amphibians from between small depression pond meadows.  The results of this study will provide useful information on amphibian dynamics and the influence of hydrologic cycles on breeding and movement behavior. 

Reptiles.  Camp Lejeune is home to a diverse array of reptiles from the diminutive pine wood snake to the American alligator.  Reptiles are abundant in both wetlands and dry uplands.  Conservation education efforts emphasize the importance of reptiles in our environment and the value they have as part of functioning ecosystems.  A highlight of this effort is the recognition and identification of venomous snakes.

Purple Martins.  Purple martins migrate between North and South America and navigate to the same nesting area, even the same nest site, each year.  Camp Lejeune has provided nesting houses for nearly countless generations of purple martins over the last 10 years.  As part of its active non-game program, Camp Lejeune maintains a series of martin houses in various locations aboard the Base.  

Blue birds. Maintenance of blue bird boxes located around the installation has helped to maintain and increase numbers of nesting blue birds.  Boxes are assigned to volunteers who clean them, observe use by blue birds, and record hatching success.  

3.2.3 Threatened and endangered species

Federally listed as threatened or endangered. Camp Lejeune is home to eight federally listed threatened and endangered species:  red-cockaded woodpecker, green and loggerhead sea turtles, rough leaved loosestrife, seabeach amaranth, piping plover, American alligator, and bald eagle.  The endangered species program can be categorized into Conservation/Protection and Management.  A more detailed description of each species may be found in Section 8.3.1 of the INRMP.

Federal species of concern. Camp Lejeune is home to 13 species that are considered federal species of concern (U.S. Fish and Wildlife Service 2001).  These species are listed in Section 8.3.2 of the INRMP. 

State listed/protected. Twenty state protected species may occur or have been recorded on Camp Lejeune.  These species are listed in Section 8.3.3 of the INRMP. 

3.2.4 Natural areas

Two natural areas have been designated through a Memorandum of Understanding (MOU) between the Commanding General, MCB Camp Lejeune and the NC Department of Natural Resources and Community Development.  These areas are officially entered on the NC Registry of Natural Heritage Areas.  The MOU includes an understanding that the Marine Corps will “refrain from making or permitting changes that substantially and negatively affect the exceptional natural resources for which the designated natural areas are registered.”  The agreement does not interfere with non-vehicular training and operations aboard the Installation.

Wallace Creek Cypress Swamp. This 115-acre old growth bald cypress stand is a remnant of the historic millpond that was impounded on Wallace Creek by the old Montford Dam, which was destroyed by Hurricane Hazel in 1954.  The swamp forest is a high quality example of a blackwater swamp system due to its undisturbed hydrologic condition and maturity of the forest.  Its massive cypress trees tower over a subcanopy of hardwoods and an open understory with scattered red bays and palmetto palms.  The swamp forest provides important habitat for wildlife and connects with the marshes along the New River (MOU 1985).  

Longleaf Pine Ridge Savanna. This 26-acre longleaf pine stand on a dry sand ridge is one of the few old growth naturally regenerating longleaf pine forests remaining on the Coastal Plan.  This stand was heavily turpentined, but has apparently remained uncut since before the 1900s.  Other than fire breaks around the stand, and a few shallow firebreaks extending into the stand, there are no signs of human manipulation.  The stand supports an active colony of RCW, as well as black bear, deer, and wild turkey.  The preserve stands as a historic and natural interpretation and research area (MOU 1985).

3.2.5 Coastal zone and Onslow beach

Onslow Beach is an 11 mile long barrier island with the New River Inlet at its southern boundary and Bear Inlet at the northern boundary.  This area provides the Marine Corps with one of only two major sites in the country for amphibious military training.  The beach also provides high quality recreation and important habitat for nesting sea turtles, colonial nesting shorebirds, and the federally threatened seabeach amaranth.  Associated with this zone is the maritime forest ecosystem.  Current forest management includes actions similar to inland forested sites, such as regeneration, and thinning.  Less frequent prescribed burning takes place in this area due to the lack of RCW clusters and associated required use of fire.

Off Road Recreational Vehicle (ORRV) use is allowed on the southern portion of the island.  ORRVs have the potential to affect habitat for threatened and endangered species, such as the sea turtles and seabeach amaranth, and habitat for shorebird communities.  A recently revised ORRV Base Order (11017.1D) prohibits drivers from accessing the beach during nighttime hours from May 15- October 31, prohibits driving on vegetation, restricts access to the beach strand to designated ingress/egress points, and restricts vehicles on the beach strand to the area seaward of a set of markers placed between the high tide line and the first line of vegetation.  

Since Camp Lejeune is located within the 20 Coastal Counties of North Carolina, activities on Base that affect the "coastal zone" (as defined in Section 304 of the Coastal Zone Management Act) must be consistent to the maximum extent practicable with the enforceable policies of the North Carolina Coastal Area Management Act (CAMA).  CAMA and its implementing regulations are part of North Carolina's approved Coastal Management Program.  Activities occurring entirely aboard Camp Lejeune are not subject to consistency analysis under CAMA unless such activities are reasonably anticipated to have "coastal effects" outside the boundaries of the Base.  Therefore, use of the term "coastal zone" in this Environmental Assessment and INRMP should not be read to imply CAMA regulatory authority over actions that occur in barrier island or maritime forest ecosystems, unless "coastal effects," as defined in 15 CFR §930.33 (a) are present.  

Land use planning in the barrier island and maritime forest ecosystems is conducted individually by each Base department having purview in the area (i.e. Training, Marine Corps Community Services, and Installation and Environment).  Land use decisions in these ecosystems often lack sufficient coordinated planning.  However, this will change under the management strategy described in the Preferred Management Alternative.
3.3 Human Environment

3.3.1 Land use 

Onslow County.  Residential development in Onslow County is concentrated in the Jacksonville area and the county’s several smaller municipalities. In 1990, there were 40,526 occupied housing units and an additional 6,868 vacant units, almost 28 percent of these were held for seasonal or occasional use reflecting the coastal character of the south of the county. Between 1992 and 1997, Onslow County recorded substantial new residential development with 170 new subdivisions, comprised of 2,389 lots, being approved. Swansboro Township accounted for 47.5 percent of this growth.
Commercial and industrial uses are concentrated within the incorporated areas, with the city of Jacksonville serving as the county’s commercial center and accommodating its only industrial park. Outside of the incorporated areas, the county estimates that commercial and industrial zones account for about three percent of the area under the county’s regulatory jurisdiction (Onslow County, July 1998). Strip commercial development is a feature in Jacksonville, particularly along Marine and Western Boulevards. The county airport, Albert J. Ellis Airport, located in western Onslow County off Route 111, occupies approximately 700 ac (283 ha).
Onslow County recently updated its Land Use Plan in conformity with CAMA (Onslow County, July 1998).  CAMA is North Carolina’s implementation of federal requirements of the Coastal Zone Management Act of 1972 (CZMA). The county has zoning control applicable to only one special area (Chadwick Shores in Stump Sound Township). The county does, however, require review of subdivisions, providing for minimum design standards, enforced by the county Planning Department. 

Incorporated areas, such as Jacksonville, implement their own zoning regulations with an extension of these controls one mi (1.6 km) beyond their borders.

Installation.  The use of land on Camp Lejeune is generally influenced by the physical features of the land itself and by the operational requirements that relate directly to use.  Regulations or legal restrictions, such as explosive safety distances or helicopter approach and clearance zones, are examples of operational requirements that influence development.  Table 3.2 separates land use on Camp Lejeune into two categories: cantonment area and training areas.

	Table 3.2 Land Use at Camp Lejeune

(From: Camp Lejeune, Geographic Information Systems Office (GISO).  2000.  Integrated Geographic Information Repository.)

	Land Use
	Acres
	Percent

	Cantonment
	36,613
	25.2

	Training Range/Maneuver
	108,789
	74.8

	Total
	145,402
	100


Cantonment.  A cantonment area contains most of the infrastructure on an installation, such as offices, housing, and operational facilities.  On Camp Lejeune, the cantonment area includes the following land uses: administrative, community, commercial, urban, residential, training classrooms, utilities, operational, maintenance, storage and supply, medical and dental, recreational, industrial, mining, transportation, and a cemetery.  Recreation opportunities within the cantonment area include the Wallace Creek greenway, a skeet range, two marinas (Gottschalk and Courthouse Bay) and several paved running/walking trails.

Training Uses.  A vast majority of Camp Lejeune is composed of training ranges and maneuver areas.  Camp Lejeune is divided into 93 training areas, which are categorized as either maneuver areas, tactical maneuver areas, or special training areas. The average size of a Training Area on mainside is approximately 875 acres, ranging in size from 230 to 5300 acres.  Camp Lejeune has 55 active range areas and three Impact Areas.  The G-10 Impact Area, 5000 acres, is a bombing and target range that accommodates all indirect artillery firing, all infantry weapons, selected aviation ordnance, and lasers. The N-1/BT-3 Impact Area, also known as Brown’s Island and approximately 33,500 acres in size (including the over water portion), accommodates air to ground weapons firing; field artillery direct fire; helicopter gunnery, tank, and LAV fire; and small arms ammunition. The range fan for this impact area extends across the AIWW into the Atlantic Ocean.  The K-2 Impact Area, 3900 acres, accommodates air to ground weapons firing; field artillery direct fire; helicopter gunnery, and small arms ammunition.

The southwest training area is GSRA.  This area, acquired in 1992 and approximately 41,000 acres, provides training area for joint exercises that require large maneuver areas for tactical training and for newer long-range weapon systems (Camp Lejeune, 1994).  Training areas average approximately 1800 acres in size.  Only non‑explosive ordnance is used in the GSRA.  Additional land reserved for training ranges and maneuver areas includes the area from south of the Marine Corps Air Station to the Rifle Range and the area between French Creek and Mile Hammock Bay.

Chapter 3 in the INRMP provides a detailed description of the training areas, ranges, and Impact Areas, as well as the types of training that occurs in these areas. 

Training and maneuver areas are primarily maintained through prescribed fire, if the area falls within a portion of the base that receives regular burning.  The training and maneuver areas are rehabilitated on a site-by-site basis when a degraded area is reported and the resources are available to conduct restoration efforts.  No rotation schedule is used to provide degraded areas an opportunity to revegetate.

Land use planning.  Currently, Camp Lejeune’s approach to land use planning for small to medium sized projects is defined by the Base department serving as the project proponent.  In addition, Camp Lejeune’s Real Property Master Plan (mainside) is in need of review and revision.  This creates the potential for projects that may either conflict with an already existing use, or another planned use.  

3.3.2 Socio-economics

This section describes the contribution of Camp Lejeune to the economy and the sociological environment in the region.  The socioeconomic indicators used for this study are industry, employment, population, and forestry revenue.  These indicators characterize the region of influence (ROI).  

An ROI is a geographic area selected as a basis on which social and economic effects of project alternatives are analyzed.  The criteria used to determine the ROI are the county or counties where the project would be located, the residency distribution of Camp Lejeune employees, the commuting distances and times, and the location of businesses providing goods and services to Camp Lejeune and its personnel and their dependents.  Based on these criteria, the ROI for the social and economic environment is defined as Onslow County, North Carolina.  The ROI covers an area of 767 square miles.  The largest city in the ROI is Jacksonville, which is the county seat.  The second-largest developed area is West Onslow Beach, including North Topsail Beach and portions of Surf City, resort communities just south of Camp Lejeune.  Data presented are for the most recent year available.

Regional Economic Activity.  In 1997 employment in the ROI was almost exclusively nonagricultural.  The primary sources of employment were the government, retail trade, and services industry sectors.  Together, these three industry sectors accounted for almost 85 percent of total employment in the ROI (US DOC, BEA, 2000).  Table 3.3 shows ROI employment by industry sector.

The ROI civilian labor force totaled 44,056 individuals.  The unemployment rate in the region in 1996 was 4.1 percent.  The 1997 per capita personal income (PCPI) was $16,900, an increase of 65.7 percent since 1990 (US DOC, BEA, 2000; US DOC, Census, 2000).  For comparison, in 1997 North Carolina’s PCPI was $23,168 and the national PCPI was $25,288 (US DOC, BEA, 2000).

	Table 3.3 ROI Employment by Industry Sector 

(From: US DOC, BEA, 1999.)

	Industry Sector
	Percent of Total ROI Employment

	Farm
	0.8

	Agricultural Services, Forestry, Fishing
	1.0

	Mining
	0.04

	Construction
	5.2

	Manufacturing
	2.4

	Transportation and Public Utilities
	2.2

	Wholesale Trade
	0.8

	Retail Trade
	14.6

	Finance, Insurance, and Real Estate
	3.1

	Services
	12.4

	Government
	57.4


Population.  Population characteristics in the ROI are provided for 1999.  To illustrate trends, data are also provided for 1980 and 1990.  In 1999 the ROI population totaled 142,480, a 4.9 percent decrease since 1990 (Table 3.4).  For comparison, the population of the state of North Carolina increased by 15.4 percent between 1990 and 1999 and the U.S. population increased by 9.3 percent.

	Table 3.4 Population Trends

	
	19801
	19901
	19992
	Percent Change, 

1980-1990
	Percent Change, 

1990-1999

	Onslow County
	112,784
	149,838
	142,480
	32.9
	-4.9

	North Carolina
	5,880,095
	6,632,448
	7,650,789
	12.8
	15.4

	United States
	227,224,719
	249,438,712
	272,690,813
	9.8
	9.3



1 US DOC, Census, 1998.


2 US DOC, Census, 2000.
Forestry revenue.  Forestry expenditures and revenue have remained steady over the last ten years.  Table 3.5 displays these figures. 

	Table 3.5 Forestry expenditures and proceeds (1991-2000)



	Fiscal

Year
	Expenditures

(in millions)
	Total Proceeds

(in millions)

	2000
	1.369
	1.402

	1999
	1.090
	1.217

	1998
	1.400
	1.439

	19971
	1.785
	1.900

	1996
	1.048
	1.141

	19952
	1.087
	1.231

	1994
	0.797
	0.852

	1993
	0.640
	0.723

	1992
	0.497
	0.721

	1991
	0.457
	0.615


1Hurricanes Bertha and Fran and subsequent Southern Pine Beetle infestations caused an increase in proceeds due to salvage and increase in costs due to associated labor.

2Year management of the GSRA began.

3.3.3 Environmental justice

On February 11, 1994, President Clinton issued Executive Order (EO) 12898, “Federal Actions to Address Environmental Justice in Minority and Low-Income Populations.”  The EO is designed to focus the attention of federal agencies on the human health and environmental conditions in minority communities and low-income communities.  Environmental justice analyses are performed to identify potential disproportionately high and adverse impacts from proposed actions and to identify alternatives that might mitigate such impacts.

Consideration of environmental justice concerns includes race and ethnicity and the poverty status of populations.  Table 3.6 depicts these characteristics for the population of the ROI, the state of North Carolina, and the United States.  The ROI has a higher percentage of minority residents than the state of North Carolina and the United States as a whole.  The poverty rate for the ROI is higher than the rate for the state of North Carolina and the United States.

	Table 3.6. 1998 Race, Ethnicity, and Poverty Status for Onslow County, the State of North Carolina, and the United States1

	
	ROI
	North Carolina
	United States

	White
	76.5%
	75.3%
	82.5%

	Black
	19.3%
	22.1%
	12.7%

	Asian, Pacific Islander
	3.4%
	1.3%
	3.9%

	American Indian, Eskimo, or Aleut
	0.8%
	1.3%
	0.9%

	Hispanic2
	9.3%
	2.1%
	11.2%

	Total Minority
	32.8%
	26.8%
	28.7%

	Living in Poverty3
	15.6%
	13.1%
	13.8%

	1 US DOC, Census, 2000.

2 Persons of Hispanic origin may be of any race.

3 Percent of persons living in poverty is for 1995.


3.3.4 Roads

The main road in the vicinity of Camp Lejeune is US 17 (Ocean Highway), running roughly north-south, connecting Jacksonville with Wilmington, NC (51 mi (82 km) to the south) and New Bern, NC (36 mi (58 km) to the north). Jacksonville is also connected to the remainder of the region by US 258/NC 24 northwest to I-40, NC 53 southwest to I-40, and NC 24 east to a series of coastal towns, terminating near Morehead City. Both US 17 and NC 24 are divided, multi-lane facilities with three lanes in each direction in the urbanized area near Jacksonville.  

The major road access to Camp Lejeune main base is NC Highway 24 from US 17.  Another access to the main base is NC Highway 172 from either NC Highway 24 or US 17.  Four gates serve the installation.  The main gate, Gate 1, is located at NC Highway 24 and Holcomb Boulevard.  Gate 2, Triangle Outpost Gate, is at Lyman Road and NC Highway 172.  Gate 3, Sneads Ferry Gate, is at New River and NC Highway 172.  Gate 4, Piney Green Gate, is at NC Highway 24 and Piney Green Road.  All gates are either manned by military police or closed.  Access to the base through these gates requires validated vehicle passes, which can be obtained at the Visitor Information Center just before Gate 1.  Travelers along NC Highway 172 can obtain passes to allow them to travel only between Gates 2 and 3.  

Roads on Camp Lejeune are classified as primary, secondary, and tertiary.  Primary roads include state maintained highways such as Hwy 17, 172, and 24.  The secondary and tertiary roads are primarily used only by Camp Lejeune authorized personnel for access to Training Areas, Ranges, and the Impact Areas.  These roads are also referred to as unimproved roads.  Currently there are approximately 222 miles of improved roads and approximately 635 miles of secondary and tertiary roads.  Vehicles that typically use the unimproved roads include High Mobility Multipurpose Wheeled Vehicles (HMMWV), pickups, and transport trailers.  Tanks use designated tank trails and cross-paved roads only at authorized locations.  The Forestry Section is responsible for the construction and maintenance of roads that are required solely for the purpose of accomplishing forest management activities (e.g. timber harvest, prescribed burning, site preparation, etc.).  During timber harvesting activities, the timber purchaser/contractor is responsible for road maintenance, and for returning the road to pre-timber sale condition.

3.3.5 Cultural resources

Architectural Resources.  During evaluation of the architectural resources on Camp Lejeune, seven districts and four individual buildings were recommended as eligible for the National Register.  

Archaeological Resources.  Archaeological surveys at Camp Lejeune started in the 1960s with researchers associated with the University of North Carolina at Chapel Hill (Loftfield) and have been ongoing since then. Studies identified soil types that possessed a high potential for containing archaeological resources.  Stemming from further research, overlays were developed to provide information vital to planning archaeological investigations, including extent of previous surveys, presence and severity of ground disturbance activities, depth potential of artifacts at sites, and potential historic archaeological resources.

As a result of the past investigations, 639 archaeological sites have been identified on Camp Lejeune.  Of these, 12 have been determined eligible for the National Register of Historic Places and 13 have been recommended as conditionally eligible pending additional investigations.  Of the 639 sites, 194 remain unassessed and 420 have been determined to not be eligible for the National Register.  Archaeological survey, testing and further evaluations are currently underway.  Archaeological investigations continue in support of the Forestry Prescription and Preparation program.  As funds become available, it is planned to have all high site probability areas within all Forest Compartments surveyed by FY 2009.  Site locations are documented in the Integrated Geographic Information Repository and are updated as new information becomes available.

Section 4.0 Environmental Consequences

Because implementation of any of the alternatives would have no impacts to geology, groundwater, climate, noise, hazardous and toxic substances and waste, utilities, and transportation on Camp Lejeune, these resources will not be discussed in the Environmental Consequences section. 

This section analyzes the potential impacts of implementing the three alternatives on the resources of Camp Lejeune.  Since an ecosystem approach was used to integrate natural resources management and to develop the INRMP and alternatives, this section (environmental consequences) will be organized in a similar fashion.  The effects from implementation of each alternative will be focused on ecosystems.  Cumulative are addressed at the end of this section.

Certain mitigation measures are automatically adhered to when conducting natural resources management actions.  These mitigation measures lessen or eliminate potential impacts.  The majority of mitigation measures that are followed are included in North Carolina’s Best Management Practices (BMPs) applied to forest management activities.  Other mitigation measures include self-imposed restrictions under which prescribed fire may take place and under which wildfire suppression actions are taken (documented in the daily burn plans).

Previous environmental analysis was completed for natural resource management actions and documented in EAs and Biological Assessments.  This EA incorporates by reference previously prepared EAs for the Prescribed Burning Program on Camp Lejeune (1997), and for the Long Range Silvicultural Prescription Plans for Camp Lejeune (1997).  This EA also incorporates environmental analysis as documented in Biological Assessments completed for the “Marine Corps Base, Camp Lejeune Mission Compatible Plan for the Comprehensive Long Range Management of the Red-cockaded Woodpecker (USMC 1999)”, and the “Current Use and Modifications of Training Areas, Dune Stabilization and Continued Recreational Use of Onlsow Beach (pending USMC 2001)”.  Table 4.1 describes these documents and the actions and resources analyzed.  All of these documents are available for review by contacting the Environmental Quality Assessment Branch, Installations and Environment Department, Camp Lejeune.  

Since this EA is programmatic, and since site-specific details of projects proposed in the INRMP have not been identified, the potential impacts described in the following subsections for each resource are general.  Once site-specific details are known for each project, the need for further environmental analysis under NEPA will be determined and documented in a Request for Environmental Impact Review (REIR).

The following series of tables provide summary information on potential effects of each of the alternatives.  The information presented has been developed to address biological resources  that have been highlighted by the scientific and regulatory communities.  Table 4.2 presents a summary of long-term potential effects for each alternative.  Table 4.3 describes state protected species associated with managed community types.  Table 4.4 describes potential effects of each alternative on each community type.  Table 4.5 describes potential effects of each alternative of some key indicator species for the managed ecosystems occurring on Camp Lejeune.

Table 4.1 Previous environmental analyses for natural resources management actions.

	Resource/ Program  Area
	Environmental Documentation
	 Resources Addressed

	Forest Management
	Environmental Assessment for Long Range Silvicultural Prescription Plans for Camp Lejeune (USMC, 1997)
	All 

	Fire Management
	Environmental Assessment for the Prescribed Burning Program on Camp Lejeune (USMC, 1997)
	All

	Threatened / Endangered Species Management
	Mission Compatible, Long Range RCW Management Plan (USMC, 1999)
	Red-cockaded woodpecker,

Rough leaved loosestrife

	
	Biological Assessment:  Current Use and Modification of Training Areas, Dune Stabilization, and Continued Recreational Use of Onslow Beach.  (USMC, 2000)
	Sea Turtles, Seabeach amaranth, piping plover, Onslow Beach Mgmt.

	
	Section 7(a)(2) ESA consultation re:  Bald Eagle nest on Camp Lejeune (USMC, 2000)
	Bald Eagle

	Shoreline Stabilization
	Management Plan for the New River Inland Shoreline Stabilization and Rehabilitation Study (USMC, 2000) and associated Environmental Assessment
	Shoreline Stabilization, water quality issues

	Cultural Resources
	Draft Integrated Cultural Resources Management Plan (USMC, 2001)
	Archeological and cultural resources


Table 4.2 Summary of Possible Long Term Net Effects:  Preferred, No Action, and Minimum Compliance Alternatives [Beneficial = “+” / Adverse = “-“ / No Effect = “o”]

	Resource/Media
	Preferred Alternative:  Full Implementation
	No Action Alternative
	Minimum Legal Compliance Alternative

	Soils
	+
	-
	-

	Air
	-
	-
	+

	Land Use
	+
	-
	-

	Socioeconomic
	+
	+
	+

	Riparian/Aquatic
	+
	-
	-

	Coastal Zone
	+
	-
	-

	Forest Resources
	+
	+
	-

	Protected Species
	+
	+
	-

	Significant Natural Areas
	+
	-
	-

	Cultural Resources
	o
	o
	o

	Table 4.3  State Protected Species Associated with Community Types Aboard Camp Lejeune



	 
	 
	Terrestrial / Forest Systems
	Aquatic / Riparian/ Coastal 

	Common Name
	Scientific
	Pine Flatwood
	Pine Savanna
	Pocosin fringe/ stream head
	Sandhill Scrub
	Hardwood (Swamp /forest)
	Depress-ion Ponds
	Wet Meadow
	Cypress Savanna
	Surface water
	Coastal Marsh / beach

	Hirst's panic grass
	Dicanthelium hirstii
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 

	Venus flytrap
	Dionea muscipula
	x
	x
	 
	 
	 
	 
	x
	 
	 
	 

	Pondspice
	Litsea aestivalis
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 

	Boykins lobelia
	Lobelia boykinii
	 
	 
	 
	 
	 
	x
	 
	x
	 
	 

	Loose watermilfoil
	Myriophyllum laxum
	 
	 
	 
	 
	 
	x
	 
	 
	x
	 

	Awned meadowbeauty
	Rhexia aristosa
	x
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Thornes beaksedge
	Rhynchospora thornei
	 
	 
	 
	 
	 
	x
	 
	x
	 
	 

	Carolina goldenrod
	Solidago pulchra
	x
	x
	x
	 
	 
	 
	 
	 
	 
	 

	Carolina asphodel
	Tofieldia glabra
	x
	x
	x
	 
	 
	 
	 
	 
	 
	 

	Bachman's sparrow
	Aimophila aestivalis
	 
	x
	 
	x
	 
	 
	 
	 
	 
	 

	Henslow's sparrow
	Ammodramus henslowii
	 
	 
	 
	 
	 
	 
	x
	 
	 
	 

	Southern hognose snake
	Heterodon simus
	x
	x
	 
	x
	 
	 
	 
	 
	 
	 

	Carolina gopher frog
	Rana capio capito
	 
	 
	x
	 
	 
	x
	x
	 
	x
	 

	Golden crest
	Lophiola aurea
	 
	 
	 
	 
	 
	 
	 
	x
	 
	 

	Pinebarren smokegrass
	Muhlenbergia torreyana
	 
	 
	 
	 
	 
	x
	 
	x
	 
	 

	Yellow fringeless orchid
	Planthera integra
	x
	x
	x
	 
	 
	 
	x
	 
	 
	 

	Dwarf bladderwort
	Utricularia olivacea
	 
	 
	 
	 
	 
	x
	 
	 
	 
	 

	Eastern woodrat
	Neotama floridana floridana
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 

	Cooper's hawk
	Accipiter cooperi
	x
	x
	 
	x
	x
	 
	 
	 
	 
	x

	Diamondback terrapin
	Malaclemis terrapin centrata
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x

	Roseate tern
	Sterna dougallii
	 
	 
	 
	 
	 
	 
	 
	 
	 
	x


	Table. 4.4  Comparison of Effects on Community Types.

	
	
	
	
	

	 
	 
	Full Implementation of INRMP
	No Action Alternative
	Minimum Compliance

	              Terrestrial Forest Resources
	Pine Flatwoods
	Decreased fire return interval and opening up forest structure will increase suitable habitat and vigor of existing sites.  Site-specific location information and integrated planning efforts will increase conservation success.  Rehabilitation of erosion sites will reduce sedimentation and consequent habitat degradation.
	Continued growing season prescribed fire increases potential habitat.  Site preparation for longleaf restoration and fire suppression lines may degrade habitat.  Unimproved land use planning may increase conversion of upland forest to urban facilities.  Lack of site information for state protected species limits conservation capabilities. Sedimentation may degrade riparian habitats.  
	Similar to No Action Alternative.  Federal agencies have no legal directive for management/protection of state listed species.

	
	Pine Savanna
	
	
	

	
	Pocosin fringe/ streamhead
	
	
	

	
	Sandhill Scrub
	
	
	

	
	Hardwood (Swamp /forest)
	
	
	

	             Aquatic / Riparian / Coastal
	Depression Ponds
	Introduction and maintenance of an appropriate fire return interval will improve vigor of existing sites and create more potential habitat.  The development and designation of riparian buffers will improve riparian and open water habitats. Rehabilitation of erosion sites will reduce sedimentation and consequent habitat degradation. Site specific location information and integrated planning efforts will increase conservation success.  
	Continued growing season prescribed fire increases potential habitat. Site preparation for longleaf restoration adjacent to inland aquatic communities may degrade habitat.  Continued sedimentation may impact water quality.  Land use planning and facilities development may result in buildings and roads that affect hydrology of aquatic communities if not delineated appropriately.
	Clean Water Act would drive minimization and avoidance of wetlands that provides protection, but no direct management of species associated with aquatic communities.  Some species would benefit from management efforts intended for species listed under ESA.  

	
	Wet Meadows
	
	
	

	
	Cypress Savanna
	
	
	

	
	Surface water         
	
	
	

	
	Coastal Marsh / beach
	
	
	


	Table 4.5  Potential Effects of Alternatives on Key Indicator Species



	Resource Area
	Indicator Species
	Full INRMP Implementation
	No Action
	Minimum Legal Compliance

	Riparian / Aquatic
	
	
	
	

	
	Eelgrass (SAV’s)
	+
	-
	-

	
	Neotropical migratory birds
	+
	+/-
	-

	
	Shellfish
	+
	-
	-

	
	Carolina Gopher Frog
	++
	+
	-

	Forest Resources
	
	
	
	

	
	RCW
	++
	+
	-

	
	Bachmans Sparrow
	++
	+
	-

	
	Bobwhite Quail
	++
	+
	-

	
	Pinebarrens treefrog
	++
	+
	-

	
	Venus flytrap
	++
	+
	-

	
	Fox Squirrel
	++
	+
	-

	
	Wiregrass
	++
	+
	-

	Coastal Zone 
	
	
	
	

	
	Painted bunting
	+
	-
	-

	
	Diamondback terrapin
	+
	+
	-

	
	Colonial shorebirds
	+
	-
	-


4.1 No Action Alternative

Soils:  In the long term, the No Action Alternative would have a negative effect on soils as upland and shoreline erosion sites continue to degrade without a coordinated intervention by base departments.  The potential effects on soils and the proposed mitigation measures associated with forest and fire management actions have been addressed in previous EAs.  These include the EAs for the Prescribed Burning Program on Camp Lejeune (1997), and for the Long Range Silvicultural Prescription Plans for Camp Lejeune (1997).  These documents concluded that temporary, direct, and indirect impacts to soils may occur from forest and fire management actions.  However, the use of BMPs would minimize or mitigate many of these impacts.  The use of intensive site preparation methods to convert a site to longleaf pine would cause direct and indirect effects on soils from the disturbance associated with these practices.  Potential for soil movement off-site would be short in duration since prepared sites generally revegetate quickly.

Air Quality: The use of prescribed fire would cause a temporary negative effect on air quality from particulate matter released during fuel consumption. Since the region is currently in attainment status, this temporary impact would not contribute to nonattainment status.  In addition, prescribed burning is conducted using strict parameters to ensure adequate dispersion of smoke and associated particulate matter.  Additional discussion of the potential effects from prescribed fire on air quality may be found in the EA for the Prescribed Burning Program on Camp Lejeune (1997).

Land Use:  Under the No Action Alternative, minor adverse effects on land use would be expected.  Implementation of this alternative would not result in changes to land use or land use patterns in Onslow County.  Changes in land uses, such as facilities improvements, would continue to be evaluated by the conservation staff for compliance with resource-based regulatory drivers but would not be evaluated in the context of long-range ecosystem-based planning.  This would result in the incremental conversion of lands currently available for training and RCW recovery efforts.  Onslow Beach would continue to be managed by several base departments also resulting in a lack of long range, ecosystem-based planning.  Lands currently impacted by training would not be stabilized and rehabilitated, decreasing their availability for training, and thereby resulting in the conversion of additional land for needed training facilities.  

Since a lower number of acres would be prescribed burned in this alternative (due to access restrictions), land use patterns of military training would remain the same resulting in more concentrated impacts, and less land in a favorable condition available for military training.  

Socio-economic Factors:  In the next five years, continued implementation of current management would potentially result in minor changes to the socioeconomic factors associated with Camp Lejeune and Onslow County.  No change in forestry revenues is expected in this planning period (five years).  In the long term, there may be limited adverse impacts on forest productivity in terms of volume and economic value of forest products.  Providing a sustainable environment in which to train helps to support a stable military presence in Onslow County.  Since Camp Lejeune is one of the major employers in the region, and since it supplies a large number of consumers for the local economy, maintaining the military presence results in positive effects on the socioeconomics of the area.  

Riparian & Aquatic Habitats:  The No Action Alternative would result in negative impacts to riparian and aquatic habitats from water quality degradation due to sedimentation from uncontrolled upland and shoreline erosion sites.  Depression ponds, especially limesink ponds, may be negatively affected without special consideration during land use and project planning.  Currently employed BMPs would minimize effects on riparian and aquatic habitats from establishing wildlife clearings, and from proposed forest and fire management activities.  In bottomland hardwood ecosystems, hardwood management is restricted to those situations where it is required in support of construction projects.  Otherwise, hardwood forest management practices are excluded from these areas.

Minor impacts to wetlands may result from construction of forest access roads.  Overall, however, wetlands would not be impacted from implementation of this alternative, since they are protected or accounted for during project implementation.  Fisheries management would potentially impact aquatic habitats by controlling aquatic weeds and liming and fertilizing ponds.  However, weed control is conducted with aquatically labeled herbicides and is applied per label directions.  Liming and fertilizing ponds increases the productivity of the pond, thereby increasing the amount of fish it can support.  This not only benefits fish populations, but also provides increased food for wildlife that feeds on fish.  This has no lasting negative impacts on the water or wetlands. The pond water is also darker which reduces undesirable vegetation and reduces the amount of herbicide needed to control aquatic weeds. 

Coastal Zone: The No Action Alternative could negatively affect the barrier island since enforcement of the existing Base Orders is not always consistent or stringent, and consideration of the sensitive resources is not an element of land use or project planning.  Maritime forests would benefit somewhat from continued prescribed burning and the current rates of forest regeneration.  Best Management Practices applied to proposed forest and fire management actions would minimize impacts in this system.

Forested Resources: Terrestrial Resources: Impacts that may result from current, proposed forest and fire management techniques on terrestrial resources have been analyzed in the Environmental Assessments for the Prescribed Burning Program on Camp Lejeune (1997), and for the Long Range Silvicultural Prescription Plans for Camp Lejeune (1997).  However, the No Action Alternative also includes implementation of the "Marine Corps Base, Camp Lejeune Mission Compatible Plan for the Comprehensive Long Range Management of the Red-cockaded Woodpecker (USMC 1999)", which contains some actions which were not analyzed in the previously completed EAs.  These actions include control of the hardwood midstory within RCW clusters, and the retention of overstory trees (both loblolly and longleaf), either clumped or dispersed, during pine regeneration and/or conversions to longleaf.  Both of these actions have both beneficial and detrimental impacts on terrestrial species.

 Retaining overstory trees past the point of having an adequate seed crop, when regenerating a pine stand, or converting to a different species of pine, directly impacts the growth of the young pine seedlings and saplings.  The degree of impact is somewhat dependent on whether the overstory trees are clumped or scattered. Clumped trees would reduce overall competition and shading between the mature overstory trees and the seedling/saplings.  Leaving overstory trees scattered throughout the stand causes a greater reduction in growth from more dispersed shading and root competition, as well as a dispersed source of the undesirable pine species' seed (i.e. trying to convert the site to longleaf with a constant source of the more invasive loblolly pine seed).  Retaining the overstory trees does benefit the RCW by providing continuity, future nest trees and forage.  Other terrestrial species that depend on older trees for habitat or forage would also benefit from retaining the overstory trees.  However, retaining the mature trees would delay the complete conversion of a site from loblolly to longleaf pine, which is the more fire and insect/disease resistant and longer- lived pine species.

Removing the hardwood midstory by fire or mechanical treatments would temporarily cause direct impacts to vegetation from being crushed by heavy equipment or eliminated by prescribed fire.  Indirect impacts on vegetation from controlling hardwoods would be beneficial for herbaceous species that are intolerant of closed canopies and low sunlight.  Removing hardwoods would encourage native grasses and forbs through reduced competition and increased sunlight.  The potential use of prescribed fire would also benefit these species since many fire-adapted plants respond positively to fire. For discussion on effects to wildlife from proposed hardwood management, see the Wildlife and Fisheries section.  Impacts that may result from current and proposed forest and fire management techniques on terrestrial resources have been analyzed in the EAs for the Prescribed Burning Program on Camp Lejeune (1997), and for the Long Range Silvicultural Prescription Plans for Camp Lejeune (1997).  The No Action Alternative includes implementation of the “Marine Corps Base, Camp Lejeune Mission Compatible Plan for the Comprehensive Long Range Management of the Red-cockaded Woodpecker (USMC 1999)”.  Proposed actions in the plan which are not analyzed in the previously completed EAs include control of the hardwood midstory within RCW clusters, and the retention of overstory trees (both loblolly and longleaf), either clumped or dispersed, during pine regeneration and/or conversions to longleaf.  Both of these actions have both beneficial and detrimental impacts on terrestrial species. 

Wildlife and Fish: The No Action Alternative would sustain or improve the health and productivity of resident game species, consistent with changes in silviculture and current trends in the use of prescribed fire.  Changes in forest community structure (herbaceous under-story, mid-story, and canopy) would take place at a rate consistent with protected species management direction and would provide for continued availability of quality habitat across the Camp Lejeune landscape for decades.  Populations of highlighted game species would remain stable to increasing consistent with current management approach (i.e., Quality Deer Management) and predictable fluctuations in demographic patterns due to environmental factors (hurricanes, drought, mast availability, etc.).  

Under the No Action Alternative, the health and productivity of various game species such as white-tailed deer, wild turkey, and black bear would be enhanced through habitat management practices such as prescribed fire, wildlife clearing management, and the retention of mast producing hardwoods on quality sites regardless of landscape position and context.  Changes in the quantity, distribution, and species of mast producing hardwoods related to mixed-pine hardwood habitats throughout Camp Lejeune are not anticipated to dramatically change the demographic patterns of species that are considered mast dependent.  Native habitat restoration activities would improve the quantity and distribution of suitable/quality habitat for a variety of small game species such as rabbits and quail.  These changes would produce both positive and negative effects based upon individual species habitat and forage preferences.

The No Action Alternative is not anticipated to have a negative effect on wildlife damage control/management actions aboard Camp Lejeune.  Response times and management actions on various programs, such as BASH and residential nuisance wildlife management, would be slower due to inadequate coordination between Base Departments.  Additionally, various game species that pose threats to government property and human health under BASH programs would not be fully addressed and the potential for loss of government property would exist.  

The No Action Alternative would sustain or improve the health and productivity of resident and migratory nongame species, but at a slower rate than under Full Implementation.  Management programs for nongame species would continue under the No Action Alternative, but would not purposefully address those species which are found within identified natural communities or restored bottomland hardwood habitats.  Native and migratory landbirds would continue to derive secondary benefits from silviculture actions which support protected species management.  Mid-story and shrub nesting landbirds would realize the greatest short term benefit by having a wide-range of nesting and foraging conditions throughout the Camp Lejeune landscape.  

The effects on amphibian and reptile populations are better defined under a No Action Alternative, however, habitat and species monitoring programs would not be developed to provide scientific data from which to adapt management strategies.  Under the No Action Alternative, habitat changes are anticipated to be favorable for various reptile species such as the eastern diamondback rattlesnake and would continue to provide suitable/quality habitat conditions for other reptilians.  Important breeding sites for many amphibians, including the state listed Carolina gopher frog, would not be highlighted and may suffer from altered hydrology and/or surrounding forest community habitat changes.  These changes may directly affect the long-term breeding success of a variety of amphibian species.  

Under the No Action Alternative, the majority of nongame management programs would remain relatively unchanged and therefore would provide little additional information about population levels and demographic patterns or growth rates for various fauna.  

Threatened and Endangered Species:  The No Action Alternative would sustain and with time, increase resident populations of protected species.  Without the implementation strategy for the RCW Management Plan outlined in the INRMP, population growth may slow or become more sporadic as quality nesting and foraging habitat becomes saturated.  Maintaining the current levels of prescribed fire would not encourage expansion of RCW or rough leaved loosestrife concentrations, as potential habitat would not be reliably converted to suitable habitat.  Shortcomings in current monitoring programs, namely for seasonal species, would be unfavorable for timely management responses to changing trends.  

The No Action Alternative could potentially cause negative impacts to state protected species since land use planning and project development would tend to proceed with less consideration of locations and significance of concentrations of state protected species.

Natural Areas:  The No Action Alternative would have no effect on registered Natural Areas as they are already protected from land disturbing activities and are currently managed for system health.  Unregistered, rare natural communities may be negatively affected if land use planning and project development proceeds without common knowledge of locations and significance of high quality, intact natural communities.

Cultural Resources:  Implementing the No Action Alternative would not cause negative impacts to cultural resources since surveys are completed prior to ground disturbing activities taking place in soils identified as high probability for archaeological sites.

4.2 Minimum Legal Compliance Alternative

Soils:  The Minimum Legal Compliance Alternative could have a negative effect on soils as shoreline and upland erosion sites degrade until impairment of state water quality standards is threatened.  The potential effects and mitigation measures associated with forest and fire management are the same as the No Action alternative.  

Air Quality: Same as the No Action alternative.

Land Use:  As with the No Action Alternative, minor adverse effects on land use would be expected since there is no requirement to address cooperative project planning, or long- range installation planning in the context of natural resources. In achieving minimal legal compliance, the RCW Management Plan allows the Base to reserve up to ten percent of the suitable habitat within each designated RCW management area for locating future development projects.  The Plan also requires the Base to submit an annual summary of developed areas to the USFWS for review. These requirements dictate that the Base account for lands converted for development in terms of both acreage and distribution.  Meeting these legal requirements simply ensures an accounting of land conversion; it does not require long-range planning. Changes in land uses, such as facilities improvements, would also continue to be evaluated by the conservation staff for compliance with other resource-based regulatory drivers, but would not be evaluated in the context of long-range ecosystem-based planning.  This would result in the incremental conversion of lands currently available for training and RCW recovery efforts.  Lands currently impacted by training would not be stabilized and rehabilitated, thereby resulting in the conversion of additional area for needed training facilities.

Socioeconomic Factors:  Same as the No Action alternative.

Riparian & Aquatic Habitats:  Since the Minimum Legal Compliance Alternative would only rehabilitate sites contributing to a violation of the Clean Water Act, riparian and aquatic habitats would potentially be negatively impacted.  Focusing only on sites that are in violation of the CWA eliminates a preventative approach, and rehabilitates sites that are already excessively degraded.

Coastal Zone:  The Minimum Legal Compliance Alternative would have no effect or a slight adverse effect on the barrier island if fragile resources are not considered in land use or project planning.  The maritime forests would not be treated as frequently with prescribed fire since the presence of protected species would not be as strong an impetus to use fire.  

Terrestrial Resources: Same as the No Action alternative.

Wildlife and Fish: Same as the No Action Alternative.  

Threatened and Endangered Species: The Minimum Legal Compliance Alternative would sustain resident populations of protected species, though it may negatively affect the timeline of species recovery. Without the implementation strategy for the RCW Management Plan outlined in the INRMP, population growth may slow or become more sporadic as quality nesting and foraging habitat becomes saturated.  Because the legal driver for the application of prescribed fire would be applicable only to existing protected species habitat, the management tool would not be used extensively to transform potential habitat into suitable habitat.  Since monitoring would be limited to that necessary for legal reporting requirements, habitat data would likely be excluded.  This would discourage management responses to population trends.
Since no legal driver exists for management of state protected species and federal species of concern, implementation of the Minimum Legal Compliance Alternative could negatively affect these species.  

Natural Areas:  The Minimum Legal Compliance Alternative would have no effect on registered Natural Areas as they are already protected from land disturbing activities and are currently managed for ecosystem health.  Unregistered, rare natural communities may be negatively affected since no legal driver exists for protection unless federally listed species occur within the boundary.  

Cultural Resources: Same as No Action Alternative.
4.3 Full INRMP Implementation (Preferred) Alternative

Soils:  Overall, the Full INRMP Implementation Alternative would have a beneficial effect on soils by rehabilitating degraded areas, maintaining groundcover and closely monitoring areas for future soil degradation.  The use of North Carolina’s BMPs would minimize potential impacts from several proposed projects, such as forest management activities, fire management, establishing and maintaining wildlife clearings, rehabilitating borrow pits and spoil areas, and maintaining roads and unimproved trails.  The potential effects, and associated mitigation measures, from many of the proposed forest and fire management actions were addressed in EAs for the Prescribed Burning Program on Camp Lejeune (1997), and for the Long Range Silvicultural Prescription Plans for Camp Lejeune (1997).  These documents concluded that temporary, direct, and indirect impacts to soils may occur from forest and fire management actions.  Increased soil disturbance and loss of forest litter may result in either slight increases in erosion or loss of organic levels and other soil nutrients.  The use of natural or existing human-created barriers would reduce the amount of soil disturbance from newly plowed fire lines often associated with increased prescribed fire.

Proposed New River shoreline stabilization and rehabilitation of upland erosion sites would result in a net benefit to soils by reducing movement off-site.  

Air Quality: The Full INMRP Implementation Alternative would potentially cause a temporary negative effect on air quality as a result of increased prescribed burning.  Since the region is currently in attainment status, this temporary increase would not contribute to the area reaching nonattainment.  Increased prescribed fire would generate more smoke that could potentially cause negative impacts to the public, both on and off base.  However, prescribed burning is conducted using strict parameters to ensure adequate dispersion of smoke and associated particulate matter. 

Land Use:  Implementation of this alternative would potentially result in changes to land use or land use patterns in Onslow County.  Involvement by Camp Lejeune in cooperative planning with local governments would potentially influence land use patterns by encouraging zoning.  On Camp Lejeune, possible recreation projects within the cantonment area would change some land use patterns.  The projects would be sited in areas that could adequately support this type of land use.  Increasing prescribed burning within the training areas would create an open forest conducive to training.  This may increase the amount of acreage that is used for training, having beneficial impacts to current land use patterns.  

Implementing an integrated approach to resources management would also benefit future land use and land use patterns by approaching planning with a long range, ecosystem based focus.  Cooperation between the conservation staff and other Base staffs early in the project planning process would facilitate successful project design and the timely completion of critical actions.  This would assist with environmentally smart decision-making and would consider issues such as urban sprawl and RCW recovery.  Actions associated with full INRMP implementation would also potentially change land use patterns such as the timing and intensity of activities that occur on the landscape.  By rotating training areas and restoring the integrity of impacted lands, the creation of new training areas on the landscape (and subsequent change of land use) should not become necessary unless mission requirements change.

Socio-economic Factors:  In the next five years, implementation of the INRMP would potentially result in minor changes to the socioeconomic factors associated with Camp Lejeune and Onslow County.  No change in forestry revenues is expected in this planning period (five years). However, in the long term, a potential reduction of forestry revenue may occur due to increased costs associated with establishing longleaf pine under a loblolly overstory, which requires more frequent fire and planting longleaf seedlings periodically.  A shift in hardwood composition may alter the number of game species available for hunting, which may have a minor impact on the socioeconomics of the base.  Hardwood management as proposed in the INRMP may decrease the amount of upland hardwoods by restoring the longleaf pine ecosystem.  However, hardwood restoration, also proposed in the INRMP, would increase the amount of hardwoods in ecosystems in which they historically occurred.  This would benefit some wildlife game species such as quail and wild turkey, while possibly causing a decline in species such as white tailed deer (Lombardo 2001).  

Providing a sustainable environment in which to train helps to support a stable military presence in Onslow County.  Since Camp Lejeune is one of the major employers in the region, and since it supplies a large number of consumers for the local economy, maintaining the military presence results in positive effects on the socioeconomics of the area.  

Riparian & Aquatic Habitats:  Full INRMP implementation would have limited, minor negative effects, but overall beneficial effects, for riparian, wetland, open water, and other aquatic habitats.  Minor impacts to wetlands may occur during construction of forest access roads and improvement of existing degraded trails and unimproved access roads.  Many potential impacts would be avoided since BMPs are followed during forest access road construction.  Currently employed BMPs would result in minimal or no effects from establishing and maintaining wildlife clearings, and from proposed forest and fire management activities.  The use of herbicides for aquatic weed control and wildlife clearing maintenance is strictly regulated according to label directions.  For this reason, no impacts are expected from the use of the chemicals. 

Direct and indirect effects would result from the consideration of designating riparian buffers based on the ecological classification and the existing buffers established by the state of North Carolina.  Direct, beneficial effects would include protection of this ecosystem, which supports specific plant and animal assemblages.  Water quality would also be maintained and enhanced.  An indirect, negative effect of decreased revenue may result from less timber available for harvest by designating buffers.  Other beneficial effects would result from erosion control and shoreline stabilization aimed at reducing sedimentation to improve water quality.  Upland limesink depressions and other depression ponds would benefit from tailored management actions and consideration during land use planning and project development.  Benthic aquatic resources would benefit from enhanced consideration during planning and project development processes and gradually improving water quality.  Since fisheries management would be the same as described in the No Action Alternative, the impacts would be the same as well. 

Coastal Zone:  Full INRMP implementation would benefit resources in both the barrier island and maritime forest ecosystems of the coastal zone.  Efforts to increase educational outreach and enforcement of existing Base Orders would contribute to conservation of sensitive island resources.  Forest regeneration and prescribed burning in the maritime forest portion of the coastal zone would enhance the ecological functioning of the system after suffering extensive damage from previous coastal storms.  Best Management Practices applied to proposed forest and fire management actions would minimize impacts in this system.

Forest  Resources:  The fire-adapted terrestrial systems aboard Camp Lejeune would benefit from implementation of this alternative.  Applying fire to a greater area would gradually decrease the fire return interval so that it becomes closer to the pre-settlement disturbance patterns.  This would encourage longleaf regeneration, which is a longer-lived, more resistant species in comparison to the less fire-adapted, shorter-lived loblolly pine.  Focusing implementation of the RCW Management Plan in areas that are currently dominated by loblolly pine and deficient in future nesting habitat would create pockets of longer-lived, fire-adapted, longleaf pine.  This mosaic of pine species would support different species, and would help to ensure perpetuation of the pine ecosystem for species dependent on it.  Focusing efforts on restoring structure and composition in loblolly stands that would not be converted to longleaf during this planning period, would also benefit terrestrial species by providing increased sunlight for an herbaceous layer, which provides forage for wildlife, habitat for invertebrate species, and fuel for prescribed burning. 

The retention of loblolly seed trees, where conversion to longleaf is desirable, would potentially cause negative impacts to terrestrial resources by slowing the rate of successful conversion to longleaf.  This alternative proposes two methods to address this potentially problematic situation.  The first applies decision-making criteria to analyze whether seed tree retention will provide an RCW benefit, while the second promotes clumping residual seed trees in a 5-acre portion of the stand to enhance survival and growth of the planted longleaf.  Whereas seed tree removal would ensure a well-stocked stand of longleaf pine for future utilization by RCW and other species, clumping seed trees may mitigate some of the negative impacts to growth and allow for stand establishment, though it does not enhance stand success as dramatically as seed tree removal.  A shortened period to stand establishment would benefit many of the terrestrial species adapted to the longleaf system.

Hardwood midstory control would continue in this alternative.  The removal of hardwood midstory by fire or mechanical treatments would temporarily cause direct impacts to vegetation from being crushed by heavy equipment or eliminated by prescribed fire.  Indirect impacts on vegetation would be beneficial for most herbaceous species.  The removal of hardwoods would encourage native grasses and forbs through reduced competition and increased sunlight, with possible stimulation from fire. For discussion on effects to wildlife from proposed hardwood management, see the Wildlife and Fisheries section.

The initiation of a research study to analyze impacts from site preparation on native grasses, as proposed in this alternative, would benefit the resources overall by answering questions and clarifying impacts.  Adaptive management techniques would be used as data is collected and analyzed.  Intensive site preparation as proposed in this alternative would be restricted to the GSRA, research study areas, former agriculture fields, and loblolly dominated RCW partitions.  This would limit impacts to terrestrial resources to already disturbed sites (i.e. former agriculture fields and GSRA), and areas in which restoring longleaf would take precedence to preserving the overall longleaf-wiregrass ecosystem.  

The use of herbicides for wildlife clearing maintenance is strictly regulated according to label directions.  For this reason, no impacts to terrestrial resources are expected from the use of these herbicides.  Impacts from proposed forest pest management are the same as described for the No Action Alternative.

Wildlife and Fisheries:  Full INRMP implementation would have a net beneficial effect on those species adapted to a fire maintained ecosystem such as fox squirrel, quail, and, to a lesser degree, wild turkey and white-tailed deer.  Full implementation would change forest community structure, although at a slow rate, and create less favorable habitats for many game species.  However, in combination with sound scientific management, the proposed management would maintain native populations of game species at levels consistent with ecological carrying capacity.   It is anticipated that the demographic pattern of game species would be localized due to available life requisites (food, cover, water), and that density and abundance of game species under full implementation would be reduced for those species not truly adapted to a fire maintained ecosystem, but the effects on extant individuals of all species would be positive.  

Under the Full INRMP Implementation Alternative, populations of highlighted game species such as wild turkey would increase in the short term as better quality brood rearing habitat is created through the use of prescribed fire, although there would be a point of diminishing returns related to adequate nesting and forage resources.  Turkeys nest best when habitat conditions provide a mix of shrub cover and grass/forb forage (Dickson 1992).  Fire in pine stands stimulates grass/forb growth.  Although growing season burns may negatively impact individual turkey nests, the resulting benefit to the overall ecosystem would create more favorable conditions for future nesting and foraging (Sweeney and Cole 1997).  Changes in the quantity, distribution, and species of mast producing hardwoods related to mixed-pine hardwood habitats throughout Camp Lejeune are anticipated to change the demographic patterns of all species that are considered mast dependent.  These changes would produce both positive and negative effects based upon individual species habitat and forage preferences.

Full Implementation would have a positive net effect on wildlife damage control/management actions aboard Camp Lejeune by providing the necessary support for actions through improved integration between Base departments.  Additionally, various game species that pose threats to government property and human health under BASH programs would be fully addressed under this alternative.  

Full INRMP implementation would have a net beneficial effect on those nongame species adapted to a fire maintained ecosystem and those species considered bottomland hardwood/obligates.  These beneficial effects would extend throughout the terrestrial and aquatic communities aboard Camp Lejeune.  Full implementation would change forest community structure, although at a slow rate, and create less favorable habitats for many nongame species (including some neo-tropical migrant landbirds) but would maintain native and migratory populations of nongame species at levels consistent with ecological carrying capacity as it relates to pre-settlement conditions.  It is anticipated that the demographic pattern of various nongame species would be localized due to available life requisites (food, cover, breeding sites), and that density and abundance of nongame species under full implementation would be reduced for those species not truly adapted to a fire maintained ecosystem, but the effects on extant individuals of all species would be positive.  

Under Full Implementation, populations of highlighted nongame species such as Bachman’s sparrow would increase due to changing habitat conditions.  Programs for the management of other recognizable songbirds, such as bluebirds and purple martins would improve and create better nesting opportunities.  The proposed increase in the use of prescribed fire would have both short and long term negative effects on mid-story and shrub nesting avifauna.  Changes in the distribution of upland hardwood communities under full implementation are anticipated to change the demographic patterns of all nongame species that favor upland hardwood habitats.  These changes would produce both positive and negative effects based upon individual species habitat and forage preferences.

The effects on amphibian and reptile populations are unclear under the Full INRMP Implementation Alternative, however, proposed monitoring programs which address species affinities and response to habitat changes would provide scientific data from which to adapt management strategies.  Under Full Implementation, habitat changes are anticipated to be favorable for various reptile species such as the eastern diamondback rattlesnake.  Important breeding sites for many amphibians, including the state listed Carolina gopher frog, would be highlighted in management programs and would be specifically addressed in proposed forest and habitat management actions.

Threatened and Endangered Species:  Full INMRP implementation would have beneficial effects on federally protected species.  Resident terrestrial species such as the red-cockaded woodpecker (RCW) and rough leaved loosestrife (RLL) would benefit from the conversion of offsite pine species to longleaf, restoring the forest structure, and making the fire return intervals shorter.  Specifically, installation populations would benefit from the transformation of potential habitat to suitable habitat as management activities restore historic structure and disturbance regimes to forested systems.  Seasonal and resident protected species would benefit from enhanced monitoring of habitat use and reproduction, allowing for timely management responses to population trends. Enhanced educational outreach regarding protected species will further conservation management efforts.  

State protected and rare species would also benefit from full INRMP implementation as progress towards restoration of pre-settlement conditions will create and enhance essential habitats.  Concentrations of rare species occurring in identified natural communities would be considered during project planning, which would result in further conservation of existing high quality habitats.

Natural Areas: Full INRMP implementation would benefit both registered and unregistered natural areas through increased awareness of their location and significance, and through the development and prescription of management strategies tailored to each community type.

Cultural Resources: Implementing the INRMP would not cause negative impacts to cultural resources since surveys are completed prior to ground disturbing activities taking place in soils identified as high probability for archaeological sites.  

4.4 Cumulative Impacts

It is reasonably forseeable that economic development of the areas immediately surrounding Camp Lejeune and throughout the region will continue.  State support of the Global Transpark Development Zone, the widening of Highways 24 and 17, and the promotion of tourism along the coast will attract visitors, business, and potential residents to southeastern, coastal North Carolina.  Onslow County is preparing plans for a countywide housing strategy based on sewer and natural gas delivery systems that will accommodate an elevated county population.  As population increases, so will demands on natural resources including land clearing activities, habitat fragmentation, groundwater withdrawal, and air and water pollutant discharges.

Many of these local environmental and land use issues will be addressed in an upcoming Onslow County Comprehensive Land Use Plan that will incorporate amended Coastal Area Management regulations and criteria.  A thorough plan may offset some negative impacts associated with rapid economic development.

No Action Alternative

Effective natural resources  management would continue on Camp Lejeune while natural resources are degraded, removed, or otherwise altered outside the installation.  This could result in a concentration of natural systems persisting within the boundary of Camp Lejeune.  Such isolation could negatively impact plant and animal species reliant on habitat continuity for reproductive success and population viability.  Recovery of currently threatened and endangered species would become less likely and species could be added to the Endangered Species List in response to widespread habitat loss.

Minimum Legal Compliance Alternative

Natural resources management on Camp Lejeune would primarily focus on compliance with the Endangered Species Act and the Clean Water Act.  This could discourage efforts at ecosystem restoration, regional conservation, and the management of intact natural communities supporting state listed species.  Combined with continued economic development, this could lead to a regional decline in natural systems and associated species- contributing to listings under the Endangered Species Act.  

Full INRMP Implementation Alternative

Full INRMP implementation includes actions that may cumulatively contribute to improvements of the condition and viability of natural resources both within and outside of the installation.  Regional conservation partnerships, participation in County planning efforts, and the implementation of a Joint Land Use Study (JLUS) can contribute to a regional natural resources  conservation network.  This could mitigate potential negative impacts associated with economic development and prevent geographic and genetic isolation of plant and animal species that could also interfere with future mission accomplishment.
Ecosystem management as proposed in this alternative would continue to maintain high quality natural systems aboard Camp Lejeune, providing beneficial qualities to the entire region.

4.5 Environmental Justice

 None of the alternatives, if implemented, would cause a disproportionately high and adverse impact to minority populations within Onslow County.  

4.6 Protection of Children 

None of the alternatives, if implemented, would cause environmental health or safety risks disproportionately to children.  
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Figure 2.1.  Onslow Precinct, NC





Figure 3.1.  A Marine





Figure 3.2.  Marines training on the New River





Figure 4.1.  Location of MCB Camp Lejeune, NC
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Figure 4.2.  Outer Coastal Plains Mixed Forest Province, U.S.  (Bailey 1995)
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Target stocking levels for partitions are equal to the number of acres in partition times 70 ft2 basal area and 24 stems >10” dbh.





“Good” quality foraging refers to little or no midstory, with herbaceous groundcover, <10% canopy hardwoods.





“Fair” quality foraging habitat refers to midstory height and density that can be improved to “good” quality forage with one or two treatments within three years.





“Poor” quality habitat refers to pine basal areas >100 ft2 basal area, tall and dense midstory/understory, and/or hardwood basal areas >35 ft2 –requiring repeated silvicultural treatments and application of fire.
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Notes:


1.  Target stocking levels for partitions are equal to the number of acres in partition times 70 ft2 basal area and 24 stems >10” dbh


2.  “Good” quality habitat refers to little or no midstory, with herbaceous groundcover, <10% canopy hardwoods


3.  “Fair” quality habitat refers to midstory height and density that can be improved to “good” quality forage with one or two treatments within 3 years.


4.  “Poor” quality habitat refers to pine basal areas >100 ft2 basal area, tall or dense midstory/understory, and/or hardwood basal area >35 ft2 requiring repeated silvicultural treatments and application of fire.
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A typical pedon of Muckalee loam





0-10”; dark grayish brown loam


 10-28”; gray loam with thin layers of sandy loam





28-40”; gray sandy loam with thin layers of clay loam


40-75”; grayish brown sandy loam with thin layers of loamy sand








A typical pedon of


Muckalee loam





0-10”; dark grayish brown loam


10-28”; gray loam with thin layers of sandy loam





28-40”; gray sandy loam with thin layers of clay loam


40-75”; grayish brown sandy loam with thin layers of loamy sand








A typical pedon of Marvyn loamy fine sand





0-8”: loamy fine sand   


 8-12”; strong brown sandy loam 12-26”; brownish yellow sandy clay loam





26-45”; brownish yellow sandy loam


45-52”; gray sandy clay loam , with thin layers of fine sandy loam


52-75”; light gray loamy sand       





A typical pedon of Craven


fine sandy loam





0-8”; grayish brown fine sandy loam


8-34”; brownish yellow clay loam with gray mottles in the lower part





34-55”; gray clay ad clay loam





55-80”; gray sandy lowm with strata of loamy sand and sandy 





0-5”: very dark gray fine sandy lm


 5-12”; grayish bw. fine sandy  loam





12-45”; gray sandy clay loam
































45-58”; light brownish gray sandy clay














58-70”;gray  sandy clay loam ,70+ sandy loam              








A typical pedon of Rains fine sandy loam





0-6”: very dark gray loamy fine sand 


 6-12”; grayish brown loamy fine sand


12-50”; light brownish gray fine sandy loam




















50-65”; gray fine sandy loam























65-80”; light gray sandy loam w/ thin layers of sandy clay





A typical pedon of Woodington  loamy fine sand





0-14”: black and very dark gray fine sandy loam  








14-22”; dark gray fine sandy loam





22-47”; grayish brown fine sandy loam 





























47-80”; light gray and light greenish gray loamy fine sand and sandy loam with strata of sandy clay loam





A typical pedon of Torhunta fine sandy loam





A typical pedon of Croatan muck








0-34”; black muck












































34-40”; dark reddish bw mucky sandy loam 


 40-70”; dark gray and grayish bw sandy clay loam with thin layers of sandy loam





70+; sandy loam with sandy clay loam layers





0-5”: black fine sand





5-55”; black and dark reddish brown fine sand












































55-75”; gray brown sand with thin layers of sandy loam





A typical pedon of Murville fine sand





0-7”; dark gray loamy fine sand 


  


 7-15”;  pale bw loamy fine sand 








15-25”; light yellowish brown fine sandy loam








25-66”; light gray fine sandy loam with pockets of sandy clay loam in the lower part

















66-80”; brownish yellow, gray, and red sandy clay loam





A typical pedon of Stallings loamy fine sand





0-5”; dark gray fine sand


5-17”;  light gray fine sand











17-51”; dark reddish brown fine sand, cemented


























51-59”; grayish brown fine sand


59-95”; black fine sand








A typical pedon of Leon fine sand





A typical pedon of Norfolk loamy fine sand





0-6”; brown loamy fine sand 





6-10”;  pale brown loamy fine sand





10-68”; yellowish brown and brownish yellow sandy clay loam























68-80; mottled gray, yellow, and red sandy clay loam





0-4”; very dark gray loamy fine sand                      





4-8”; gray loamy fine sand                





8-17”; very pale brown and light yellowish brown loamy fine sand 





17-21” fine s.loam





21-41”; brownish yellow sandy clay loam light gray and light yellowish brown mottles in the lower part





41-68”; light gray sandy clay loam





68-80”; white sandy loam








A typical pedon of Onslow loamy fine sand





0-6”; gray fine sand








6-26”; light gray fine sand























26-62”; brownish yellow fine sand with a few concretions and bans of organic matter 


























62-80”; pale brown and light gray fine sand with pockets of loamy fine sand   





A typical pedon of Kureb fine sand





A typical pedon of Wando fine sand





0-6”; grayish brown fine sand








6-85”; yellowish brown, light yellowish brown, very pale brown, strong brown, and yellow fine sand



































0-9”; light gray fine sand





9-15”; light yellowish brown fine sand


15-30”; white fine sand














30-56”; brownish yellow fine sandy loam











56-80”; light gray fine sand and loamy fine sand











A typical pedon of Baymeade fine sand





0-6”; grayish brown fine sand

















6-85”; yellowish brown, light yellowish brown, very pale brown, strong brown, and yellow fine sand
































A typical pedon of Wando fine sand





0-9”; light gray fine sand








9-15”; light yellowish brown fine sand


15-30”; white fine sand

















30-56”; brownish yellow fine sandy loam




















56-80”; light gray fine sand and loamy fine sand





A typical pedon of Baymeade fine sand





A typical pedon of Marvyn loamy fine sand








0-8”: loamy fine sand   


 8-12”; strong brown sandy loam


12-26”; brownish yellow sandy clay loam





26-45”; brownish yellow sandy loam

















45-52”; gray sandy clay loam with thin layers of f.sdy loam


52-75”; light gray loamy sand       





A typical pedon of Pactolus    fine sand





0-6”; gray and grayish bw fine snd   


6-30”;  light yellowish brown and very pale brown fine sand

















30-80”; light gray fine 




















A typical pedon of Newhan fne sand








0-36”: light gray fine sand





























36-60”; light gray fine sand with about 3% shell fragments





60-80”; light gray fine sand





A typical pedon of Bohicket  silty clay loam





0-8”; light gray silty clay loam





8-38”; dark gray silty clay with pockets of silt loam


























38-60”; gray loamy 








Foraging Partitions





40-60 years old





20-40 years old





0-20 years old





> 60 years old





Loblolly Pine





Longleaf Pine





Pond Pine





Proposed Conversion





Identified Recruitment Sites








� Facts About Camp Lejeune.  P-MCBCL 1036 (Rev. 1/2000)


� MCO P5090.2A 11200.1


� The Secretary of Defense may determine that a lack of significant natural resources on an installation makes INRMP development inappropriate for that installation.


� Memorandum from the Office of the Under Secretary of Defense on Implementation of Ecosystem Management in the Department of Defense.  August 8, 1994.  


� Memorandum of Understanding to Foster the Ecosystem Approach between the Council on Environmental Quality, Department of Agriculture, Department of the Army, Department of Commerce, Department of Defense, Department of Energy, Department of Housing and Urban Development, Department of the Interior, Department of Justice, Department of Justice, Department of Labor, Department of State, Department of Transportation, Environmental Protection Agency, and Office of Science and Technology Policy.  December 15, 1995.








6 Memorandum of Understanding between the Department of Natural Resources and Community Development, State of North Carolina, and the Camp Lejeune Marine Corps Base United States Department of Defense for designation and management of highly significant natural areas on Camp Lejeune, and recognition of those areas on the North Carolina registry of natural heritage areas.  May 28, 1995.





7 MOU 1995, see page 41 for full citation


8 Appendix A of the Camp Lejeune Long Range Multiple Use Natural Resources Management Plan, September, 1987.


9 The Secretary of Defense may determine that a lack of significant natural resources on an installation makes INRMP development inappropriate for that installation.
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Outer Coastal Plain Mixed Forest Province
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