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PREFACE

This preface is to inform the reader of a name change which occurred at Naval Weapons
Support Center Crane (NWSCC) in 1992. The new name for the facility is Naval Surface
Warfare Center, Crane Division (NAVSURFWARCENDIV). The former facility title of
NWSCC may appear on Navy-modified figures or as a referenced information source.
However, the work plan text correctly identifies the facility as NAVSURFWARCENDIV.

D:\CTO7601WPN\COVER.PG
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1.0 INTRODUCTION

1.1 PROJECT DESCRIPTION

This Risk Assessment Work Plan (RA WP) is submitted to the Southern Division, Naval
Facilities Engineering Command in response to Contract Task Order (CTO) No. 0076
under Comprehensive Long-Term Environmental Action Navy (CLEAN) Prime Contract
No. N62472-80-D-1298 and Subcontract No. GCPP-81-001-1298.

The purpose of the RA WP is to identify the activities associated with performing a human
health and environmental risk assessment to address the human health and ecological
impacts of past, present, and expected waste explosive open burning activities at Solid
Waste Management Units (SWMUs) #03/10 (Ammunition Burning Ground) and #07/09
(Old Rifle Range), and detonation activities at SWMU #06/09 (Demolition Range) at the
Naval Surface Warfare Center, Crane Division, Crane, Indiana (NAVSURFWARCENDIV).
it should be noted that the Ammunition Burning Ground (ABG) includes an area known as
the "Jeep Trail.” The Jeep Trail is located approximately one-half mile southeast of the
ABG. This RA WP also identifies the sampling and analytical activities associated with
gathering the additional information necessary to perform the risk assessment. 1t should
be noted that air emission and air dispersion modeling results, to be generated by CLEAN
CTO Nos. 0052 and 0108, will be needed to perform the risk assessment in order to
address impacts caused by inhalation and deposition of airborne contaminants resulting
from the open burning and detonation activities. Since the air emission and air dispersion
modeling are the focus of two other CTOs, details of these activities have not been
included in this document. Rather, this RA WP addressed the type of output that will be
generated from the CTOs and how that data will be incorporated in the risk assessment.

When implemented, the RA WP will generate a risk assessment document that addresses
the applicable Resource Conservation and Recovery Act (RCRA) related operating
requirements (40 Code of Federal Regulations (CFR) Part 264 Subpart X (Miscellaneous
Units)) and Corrective Action requirements for the ABG, Demolition Range (DR), and Old
Rifle Range (ORR) as identified in NAVSURFWARCENDIV's RCRA Part B permit.

1.2 SUMMARY OF HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT
APPROACH

The approach proposed for the human health risk assessment of these SWMUs is
consistent with the methods suggested by the U.S. Environmental Protection Agency
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(USEPA) in Rigk Asses fu

Eygju_ang_u__Mamj__(E_an_A) (USEPA 1989a) The approach proposed for the
environmental risk assessment at these SWMUs is con3|stent with the methods suggested
by the USEPA in Risk Asses

Evaluation Manual (USEPA. 1989),

1.3 OVERVIEW OF THE RISK ANALYSIS PROCESS

A human health and environmental risk assessment is an organized approach that is used
to evaluate the potential impacts of chemical contaminants associated with a site, e.g.,
SWMU, on regional public health and the environment. This approach is designed to
investigate in a consistent manner the two components which contribute most to
environmental risk - chemical toxicity (i.e., the ability of the chemical to adversely affect
biota) and exposure (i.e., the extent of potential contact by people and other biota with site
chemicals.) A baseline risk assessment is used to determine if humans or other
environmental receptors could be adversely affected by the chemical substances presently
associated with the site, assuming that no remediation of the present levels of site
contamination will be conducted.

This risk assessment will incorporate various types of input information in order to calculate
"risk" to receptor populations. These inputs take the form of scientific/engineering data,
state and federal regulatory policies, and conservatively-based subjective assumptions.
The two latter forms of inputs are utilized in risk assessments in order to compensate for
current limitations in scientific knowledge concerning the toxic properties of chemicals
toward humans, the fate of chemicals in a local (i.e., site-specific) environment, and the
myriad of behaviors in a population. In general, these policies and assumptions have been
designed for regulatory caution, i.e., they are designed to insure that the potential risks
calculated for a site are not likely to underestimate actual risks that might be experienced
by individuals currently or in the future. For example, among the potential human receptors
that this risk assessment will address is an individual who resides near
NAVSURFWARCENDIV. This person will be assumed to remain at this location
24 hours/day, 350 days/year, for a life-time (by convention, 70 years). Therefore, this risk
assessment will address a hypothetical population of people who are considered
(reasonably) maximally exposed to off-facility impacts. This conservative approach to risk
assessment provides the risk managers the assurance that the true risk to public health
in the project area will be insignificant if the risks calculated in the assessment indicate
"safety/acceptability.”
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1.4 ORGANIZATION OF WORK PLAN

This work plan is structured to provide a sequential discussion of the components needed
to assess the overall human health and environmental risks potentially posed by chemical
releases from the three SWMUs (ORR, DR, and ABG). Section 2.0 describes project
organization and personnel. Section 3.0 describes current conditions. Section 4.0 (Hazard
Identification) the work plan progresses from the methods proposed to evaluate and select
the chemicals of potential concern for this project, as well as the identification of
appropriate populations, to descriptions of how often and how much exposure is potentially
possible in these populations (Section 5.0 - Exposure Assessment), to a discussion of the
toxicological effects of the contaminants in over-exposed individuals (Section 6.0 - Toxicity
Assessment), and finally to a discussion on how the health risks to the impacted human
population(s) will be assessed (Section 7.0 - Risk Characterization). Section 8.0
(Ecological Risk Assessment) discusses the approach proposed to evaluate the extent of
risk to non-human receptors from these three SWMUs. Sections 9.0 through 15.0 as well
as Appendices A (Standard Operating Procedures), B (Health and Safety Plan), and C
(Quality Assurance Project Plan) comprise a Sampling and Analysis Plan (SAP) detailing
the collection of additional data required to assess the human health and environmental
risks.

1.5 SCOPE OF WORK

1.5.1 Objective

The primary objectives of this project are to develop conceptual risk assessment modeis,
identify the activities associated with performing a baseline risk assessment for soil, air,
groundwater, and surface water/sediment at the ABG, DR, and ORR, and to prepare a
SAP that describes how the additional necessary information will be collected. The
baseline risk assessment will address the human health and ecological impacts of the
ABG, DR, and ORR in accordance with the requirements of 40 CFR Part 264 Subpart X,
the RCRA Corrective Action requirements for ABG, DR, and ORR identified in
NAVSURFWARCENDIV's RCRA Part B permit, and USEPA’s December 1989 RAGS.

In order to respond to each of the risk-related issues raised in 40 CFR Part 264 Subpart X
and to USEPA's Notice of Deficiency (NOD) of the NAVSURFWARCENDIV's RCRA Part B
permit, three risk assessment exposure scenarios were desighed. Each exposure scenario
is applicable to each SWMU.

In Scenario A, burning and detonation activities will be assumed to occur indefinitely at
ABG, ORR, and DR. Under this scenario, risk would be associated not only with the
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current levels of contamination at each of these SWMUs, but also with air emissions
(directly, and as they might contribute further to contamination in various secondary
environmental media, i.e. soil and surface water). Scenario A thus provides a description
of the total potential hazard associated with each SWMU under its current operation
conditions.

In the second and third scenarios (Scenario B and C), burming and detonation activities will
be assumed to continue at the SWMUs for 100 years, at which time all buming and
detonation operations at NAVSURFWARCENDIV would cease. In Scenario B,
NAVSURFWARCENDIV would then be converted into a park/natural area. In Scenario C,
the facility is developed into a residential area. Under these scenarios, the potential risks

would be associated with the projected concentrations of chemicals in site media at this

future date. The projected chemical concentrations in site media will be based on present
levels of contamination, the assumption being that steady-state conditions with respect to
contaminant sources have been reached.

1.5.2 Project Planning

The project planning task includes activities from project initiation through completion of
the project plans. The following project activities have been completed:

*  Aproject scoping meeting involving Halliburton NUS Team technical specialists,
and Navy and United States Ammy Corps of Engineers (USACE)
representatives.

» Asite visit.

» Collection and evaluation of existing available information.

* Preparation of the internal draft RA WP including the Work Plan, Health and
Safety Plan (HASP) (Appendix B), and Quality Assurance Project Plan (QAPP)
(Appendix C).

» Preparation of the draft RA WP including the Work Plan, HASP (Appendix B),
and QAPP (Appendix C).

* Review of the draft RA WP by USEPA and NAVSURFWARCENDIV.

» Incorporation of USEPA and NAVSURFWARCENDIV comments on the draft
RAWP.

The recommended procedures for performing the Human Health and Ecological Risk
Assessment (HHERA) are identified in Sections 4.0, 5.0, 6.0, 7.0, and 8.0 of this Work
Plan.
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1.5.4 Field Investigation

The recommended field investigation activities are specified in Sections 8.0, 9.0, 10.0,
11.0, 12.0, 13.0, 14.0, and 15.0, and the HASP (Appendix B) and QAPP (Appendix C) in
this Work Plan. The field investigation activities will include surface soil sampling, surface
water and sediment sampling, animal and vegetation sampling, borehole driling and well
installation, and groundwater sampling at or in the vicinity of the three SWMUs.

D:\CTO7601\WP1\S1
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2.0 PROJECT ORGANIZATION AND PERSONNEL

2.1 PROJECT ORGANIZATION

The project organization chart shown on Figure 2-1 shows the lines of communication and
responsibility which will be adhered to during the RA. The Navy will solicit USEPA and
Indiana Department of Environmental Management (IDEM) approval and input for the
project.

The Navy Remedial Project Manager (RPM) is in direct contact with the EPA and the
CLEAN Program Manager. The Halliburton NUS Team Project Manager is responsible for
completing the RA scope of work, and for controlling the budget and schedule. The Project
Manager will maintain day-to-day contact with the Navy RPM. The personnel responsible
for quality assurance, health and safety, and project control report directly to the CLEAN
Program Manager. The Field Team Leader (FTL) reports directly to the Project Manager.
The Site Health and Safety Officer and Site Quality Assurance (QA) Manager report to the
FTL and also report independently to the CLEAN Health and Safety Manager and CLEAN
QA Manager, respectively.

2.2 QUALITY ASSURANCE

Quality assurance is maintained from sample collection through laboratory analysis and
data evaluation. The FTL is responsible for Quality Assurance/Quality Control (QA/QC)
in the field. Field QC reviews are conducted on field documentation and through daily
on-site QC checks. Laboratory QC is the responsibility of the contract laboratory as
identified in the laboratory's QA Plan which is an attachment to the QAPP. The laboratory
reports go to the Site QA Manager and CLEAN QA Manager who track the QA process
through data validation. The Site QA Manager is responsible for the evaluation of the field
and laboratory QC measures for this project. The Site QA Manager acts as the liaison
between on-site personnel, the CLEAN QA Manager, and laboratory QA personnel. The
QAPP more fully explains field and laboratory QA/QC procedures.

2.3 FIELD TEAM ORGANIZATION AND RESPONSIBILITIES

The Halliburton NUS Team and subcontractors will perform field sampling activities under
the direction of the FTL. Field team members and their responsibilities follow.
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FIGURE 2-1

PROJECT ORGANIZATION CHART
ABG, DR, & ORR BASELINE RISK ASSESSMENT
NAVSURFWARCENDIV
CRANE, INDIANA

Navy RPM

A. Wilson

CLEAN Program Manager
Halliburton NUS

J. Trepanowski

CLEAN QA Manager Project Manager
Halliburton NUS Rust E&I

CLEAN H&S Manager
Halliburton NUS

C. Zeal

D. Scheib M. Soltis

Human Heaith Risk Ecological Risk
Assessment Team Leader Assessment Team Leader
Rust E&I Rust E&l

A. Hale

J. Stevens

Site QA Manager Corporate H&S Manager
Ruste&l  § ! Rust E&I

TBD P. Markeiz

Field Team Leader
Rust E&I

78D

Site H&S Officer
Rust E&I

Field Team

—— e ———

« Site QC Officer

« Figld Data Coordinator T8D
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2.3.1 Field Team Leader

The FTL will have overall responsibility for completion of field activities according to the

Work Plan. The FTL is the overall coordinator of activities at the site and is the

rommiininatian link hatuaan fiald taam mamhare tha Qita OD Nffirar tha Qita Liaalih and
COMMIUNICGAUCTT iiNR OSWEEH NIcill 1I€ailil HICHIUETS, UIC ORE wiv WNNHGET, Ui Oile rmicaul ana

Safety Officer, the Field Data Coordinator (FDC), and the Project Manager. The FTL, in
conjunction with the Project Manager, will assign specific field duties to team members.
The FTL will be on-site during field activities and oversee operations. The FTL will be
responsible for mobilization and demobilization of equipment and the field team and
subcontractors. The FTL will oversee the activities of subcontractors on-site. Logistical
problems hindering field activities such as equipment malfunctions or availability, personnel
conflicts, or weather-dependent working conditions will be relayed to the FTL and resolved
by the FTL. The FTL cannot be the Site Health and Safety Officer.

Field team members will report directly to the FTL and provide daily verbal progress reports
of field activities. The FTL is responsible for completing the Site Daily Logbook. The FTL
is responsible for informing the Project Manager of daily activities. The FTL is responsible
for supplying field team members with appropriate field notebooks and field documentation
forms.

2.3.2 Field Team

Field team members will report directly to the FTL. Field team members will collect
samples, advance soil borings, and install groundwater monitoring wells. Decontamination
of sampling equipment will be accomplished by the field team under the direction of the
FTL. Field team members will complete field documentation forms as indicated in the Work
Plan. Field team members will submit personal Daily Activities Reports to the FTL for
compilation into the Site Daily Logbook; the FTL will subsequently submit Daily Activities
Reports to the Site QC Officer for review and filing. Field team members will submit field
documentation forms to the Site QC Officer and will relinquish custody of field samples to
the FDC. Field team members will assist in sample packaging and shipping as directed
by the FDC. All field team members, subcontractors, and site visitors will comply with the
provisions of the Site-Specific HASP.

2.3.3 Site Quality Control Officer

The Site QC Officer will check the completion of Chain of Custody Records, packaging and
shipment of samples, Sample Logbook entries, and paperwork for accuracy and
compliance with USEPA protocols and other specified procedures. The Site QC Officer
will check Daily Activities Reports and field data forms for accuracy and compliance with
the QAPP and Work Plan. The Site QC Officer is responsible for reviewing the calibration
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log sheets for field instruments. After review of these documents, the Site QC Officer is
responsible for filing the field documentation. The Site QC Officer may be a member of the
field team but cannot be the FDC.

2.3.4 Field Data Coordinator

The FDC will be responsible for maintaining an adequate supply of sample containers,
preservatives, labels, and shipping materials in the field. The FDC will complete the Chain
of Custody Records, assign Site-Specific Sample Numbers, and contact the laboratories
regarding the shipment and arrival of samples. The FDC will receive samples from the field
team and package them for shipment. The FDC will ensure that custody seals are on
shipping containers and that samples are shipped promptly. The FDC will file the shipping
airbills in a secure area. The FDC will maintain sample collection, labeling, and shipment
documentation in the Sample Logbook. The FDC will receive field documentation reviewed
by the Site QC Officer, copy the documentation, forward the copies to the Project Manager,
and file the original documentation in a secure area. The FDC may also be a member of
the field team but cannot be the Site QC Officer or FTL.

2.3.5 Site Health and Safety Officer

The Site Health and Safety Officer (SSO) will be present on-site during Level A, B, or C
field operations and will be responsible for health and safety activities and the delegation
of duties to the health and safety staff in the field. Because the Phase Il RA activities are
identified as low-hazard Level C or Level D, the SSO may direct site health and safety
efforts through an Assistant SSO approved by the Corporate Environmental Health and
Safety Director (CEHSD). The SSO will be responsible for implementing the site-specific
HASP. The SSO may direct or participate in downrange activities as appropriate when this
does not interfere with primary SSO responsibilities. The SSO has stop-work authorization
which can be executed upon his/her determination of an imminent safety hazard,
emergency condition, or other potentially dangerous situations, such as detrimental
weather conditions. Authorization to proceed with work will be issued by the CEHSD in
conjunction with the Project Manager. The SSO will initiate and execute contact with
support facilities and personnel when this action is appropriate. The SSO cannot be the
FTL.

On low-hazard Level C or Level D projects, the Assistant SSO may have collateral duties
but must be qualified for the health and safety responsibility by the CEHSD. At Level A,
B, or specific Level C sites, the Assistant SSO will be the downrange person who
accompanies field sampling teams and will report to the SSO. Additionally, he/she will be
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required to support the SSO when multiple operations are conducted that require
monitoring and SSO surveillance. His/her primary responsibility is to provide appropriate
monitoring to ensure safe field operations. He/she will have access to continuous
communications with the Command Post. The number of Assistant SSOs will be
dependent upon the number of downrange operations occurring simultaneously, the
designated level of protection, and the individual assignments made by the SSO. The
Assistant SSO will also share responsibility with the FTL and the SSO for ensuring that
safety practices are followed by downrange teams. The assistant SSO cannot be the FTL.

24 HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT TEAM

The Halliburton NUS Team will perform the risk assessment under the direction of team
leaders as presented below.

The Human Health Risk Assessment Team Leader (HHRATL) will have overall
responsibility for completion of the human health risk assessment in accordance with the
RAWP. The HHRATL is the overall coordinator of human health risk assessment activities
and is the communication link between the human health risk assessment team members
and the Project Manager.

The Ecological Risk Assessment Team Leader (ERATL) will have overall responsibility for
completion of the ecological risk assessment in accordance with the RA WP. The ERATL
is the overall coordinator of ecological risk assessment activities and is the communication
link between the ecological risk assessment team members and the Project Manager.

DACTO76801\WP1\S2
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3.0 DESCRIPTION OF CURRENT CONDITIONS

3.1 FACILITY LOCATION AND DESCRIPTION

NAVSURFWARCENDIV is located in southwestern Indiana, approximately 40 miles
southwest of Bloomington, Indiana, and occupies the northern half of Martin County and
small portions of Greene, Daviess, and Lawrence Counties (Figure 3-1) (Murphy, 1892a).
The site encompasses more than 100 square miles (62,463 acres) including 800-acre Lake
Greenwood. It is located in a rural, sparsely populated area. The majority of
NAVSURFWARCENDIV is covered by forest with the surrounding acreage either wooded
or farmed land. NAVSURFWARCENDIV provides naval support for equipment, shipboard
weapons systems, and ordnance. In addition, NAVSURFWARCENDIV supports the Crane
Army Ammunition Activity (CAAA) including production and renovation of conventional
- ammunition, and storage, shipment, demilitarization, and disposal of conventional
ammunition (Murphy, 1992b). Detailed legal descriptions for each of the SWMUs
addressed in this RA WP are given in subsequent SWMU-specific sections.

3.2 FACILITY HISTORY AND ACTIVITIES

3.2.1 History of Ownership and Operation

In 1940, Congress authorized construction of a Naval Ammunition Depot (NAD) in southern
indiana, and in late 1941 the Burns City Naval Ammunition Depot was commissioned. In
1943, NAD Burns City was renamed NAD Crane, and the Town of Crane was built to
house the rapidly growing number of civil service employees. NAD Crane's overall mission
was to load, prepare, renovate, receive, store, and issue ammunition to the fieet.

During World War I, NAD Crane's mission expanded to include pyrotechnics production,
mine filling, rocket assembly, field storage, torpedo storage, and ordnance spare parts and
mobile equipment storage. During the 1950s, several new departments were created, the
Ammunition Loading and Production Engineering Center (ALPEC) was transferred to
Crane, and the Central Ammunition Supply Control Office (CASCO) was established. NAD
Crane supplied ammunition to the fleet during the Korean and Vietnam Conflicts. During
the Southeast Asia crisis, the number of full-time employees at NAD Crane grew to 6,800.

In 1976, NAD Crane was designated Naval Weapons Support Center Crane (NWSCC).

Its new mission was to provide support for ships and crafts equipment, shipboard weapons
systems and assigned ordnance items, and to perform additional functions as directed.
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In 1977, the Single Manager Concept was implemented. The CAAA was created, and the
Army assumed ordnance production, storage, and related responsibilities as a tenant
organization. Other functions remained Navy, and currently the Navy retains ownership
of all real estate and facilities at NWSCC. Responsibility for overall station safety, security,
and environmental protection remains with the Commanding Officer, NWSCC.

Most recently in 1992, NWSCC was designated NAVSURFWARCENDIV. Presently,
approximately 4,000 people are employed at NAVSURFWARCENDIV.

Operations specific to the ABG, DR, and ORR are detailed within Sections 3.4.1, 3.4.2,
and 3.4.3, respectively. Operations within the ABG and ORR can be generalized as open
burning of waste explosive and explosive-contaminated materials, and operations within
the DR can be characterized as ordnance detonation.

3.2.2 History of Regulatory Actions

Following promulgation of the USEPA RCRA hazardous waste regulatory program,
NAVSURFWARCENDIV filed notification and application to operate as a RCRA hazardous
waste treatment, storage, or disposal (TSD) facility in October 1980. Interim status was
granted subject to operating requirements and applicable technical standards found in
Title 40 Code of Federal Regulations, Part 265 (40 CFR Part 265).

Corrective Action programs established as part of the 1984 RCRA Hazardous and Solid
Waste Amendments (HSWA) required NAVSURFWARCENDIV to address past releases
of hazardous waste or hazardous constituents at SWMUs. Accordingly,
NAVSURFWARCENDIV submitted a Hazardous Waste Management Report to the USEPA
in January 1985. Following the Hazardous Waste Management Report, a RCRA Facility
Assessment (A.T. Kearney, Inc., 1987) was conducted to characterize the potential for
releases of hazardous waste or constituents from 100 SWMUs.

On December 23, 1989, the USEPA issued the federal portion of the Final RCRA Part B
permit for NAVSURFWARCENDIV to the U.S. Navy. This permit established the
Corrective Action requirements and compliance schedules obligating the U.S. Navy to
perform RCRA Facility Investigations (RFls) at 30 SWMUs, to conduct Corrective Measure
Studies (CMSs), and to implement Corrective Measures if needed. The Corrective Action
requirements identified in the RCRA Part B permit are directed primarily at addressing the
human health and ecological impacts of past waste management operations at
NAVSURFWARCENDIV. The ABG, DR, and ORR were identified as SWMUs subject to
further investigation pursuant to the Corrective Action requirements identified in the RCRA
Part B permit.



CLEAN CTO #0076 EPA ID No. IN5 170 023 498
FINAL NAVSURFWARCENDIV RA WP
July 1995

On January 25, 1991, NAVSURFWARCENDIV filed a RCRA Part B permit application with
USEPA in order to obtain a Part B permit to continue waste explosive open burning
activities at ABG and ORR and to continue waste ordnance detonation activities at DR.
These areas where open burning and detonation activities are occurring are considered
"Miscellaneous Units" by the USEPA and are subject to the requirements of 40 CFR
Part 264 Subpart X. The January 25, 1991, application was reviewed by USEPA and
found to be deficient. Therefore, on April 24, 1982, USEPA sent a NOD letter to
NAVSURFWARCENDIV requesting additional information.

One of the requirements of 40 CFR Part 264 Subpart X is that a miscellaneous unit must
be designed and operated in a manner that will ensure protection of human health and the
environment. Protection of human health and the environment includes, but is not limited
to, prevention of any releases that may have adverse effects on human health or the
environment due to migration of waste constituents in the groundwater or subsurface
environment, in surface water or wetlands, on the soil surface, and in the air.

In order to determine the potential human health and ecological impacts caused by past
operations at ABG, DR, and ORR as required by the RCRA Corrective Action
requirements, and to determine the potential human health and ecological impacts that
may be caused by current and proposed operations at ABG, DR, and ORR as required by
40 CFR Part 264 Subpart X, a baseline risk assessment addressing soil, groundwater,
surface water/sediments, and air will need to be performed in accordance with this RA WP.

3.3 PHYSICAL CHARACTERISTICS

This section briefly describes the climate, topography, hydrology, soils, geology,
hydrogeology, and biology of NAVSURFWARCENDIV. More detailed descriptions are
included in Section 3.4.

3.3.1 Climate

NAVSURFWARCENDVV is located in a temperate climate zone displaying a wide
temperature range among seasons. The summers are warm and humid, and the winters
are generally mild with short periods of very cold weather. The mean minimum
temperature in January is 26°F, and the mean maximum temperature in July is 88°F. The
area receives an average of 44 inches of precipitation annually, with 42 inches of rainfall
and 15 inches of snowfall (NEESA, 1983). The prevailing wind is from the south-southwest
(McElrath, 1988).
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3.3.2 Topography

The topography at NAVSURFWARCENDIV consists of undulating terrain dissected by
many small drainageways. The elevation of the site ranges from 470 feet above mean sea
level (MSL) at a southern drainageway to 860 feet MSL on a ridge in the west-central
portion of the site. V-shaped drainageways in the north progress to 2,000-foot-wide
floodplains in the south and rise to approximately 150 to 200 feet to the ridgelines (NEESA,
1983).

3.3.3 Hydrology

Six creeks receive drainage in five separate 