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FINAL

ACTION MEMORANDUM FOR SITE 5 WASTE/BURNT SOIL AREA AND IMPACTED
SURFACE SOIL AND SEDIMENT AREAS

ST. JULIENS CREEK ANNEX, CHESAPEAKE, VIRGINIA

DATE: March 5, 2007

SUBJECT: Removal Action at Site 5 - St. Juliens Creek Annex, Chesapeake, Virginia

FROM: Commander, Mid-Atlantic Division, Naval Facilities Engineering Command
TO: S. D. Bailey, CAPT, USN
Chief of Staff

This Action Memorandum documents approval for the removal action as described herein
for Site 5 at St. Juliens Creek Annex, Chesapeake, Virginia. This Action Memorandum serves
as the Decision Document for the Engineering Evaluation/Cost Analysis for Site 5
Waste/Burnt Soil Area and Impacted Surface Soil and Sediment Areas prepared under
separate cover.

This Decision Document represents the selected removal action for Site 5 and was
developed in accordance with the Comprehensive Environmental Response, Compensation
and Liability Act of 1980 (CERCLA) as amended, and is consistent with the National Oil and
Hazardous Substance Pollution Contingency Plan (NCP). This decision is based on the
Administrative Record for the site.

Conditions at Site 5 meet the NCP section 300.415(b)(2) criteria for removal. Naval Facilities
Engineering Command recommends approval of the proposed removal action. The total
project ceiling if approved will be $5,389,000. Response actions should commence as soon as
practical to expedite remediation at the sites.

Approved by:
AN Z ) 20 Mare 07
S. D. Bailey, CAPT, USN - Date

Chief of Staff
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Acronyms and Abbreviations

amsl above mean sea level
ARAR Applicable or Relevant and Appropriate Requirement
bgs below ground surface

CERCLA Comprehensive Environmental Response, Compensation & Liability Act of

1980
CFR Code of Federal Regulations
DERP Defense Environmental Restoration Program
DoD Department of Defense
EE/CA Engineering Evaluation/Cost Analysis
ft feet
HRS Hazard Ranking System
IAS Initial Assessment Study
in. inches
IR Installation Restoration
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ACTION MEMORANDUM FOR SITE 5 WASTE/BURNT SOIL AREA AND IMPACTED SURFACE SOIL AND SEDIMENT AREAS

|.  Purpose

This Action Memorandum documents approval of the proposed removal action for Site 5,
Waste/Burnt Soil Area and Impacted Surface Soil and Sediment Areas, at St. Juliens Creek
Annex (SJCA) in Chesapeake, Virginia. A non-time critical removal action (NTCRA) is
proposed for Site 5 to address the waste, burnt soil, and impacted soil and sediment that
have been identified through previous investigations as potentially posing a risk to human
health and/or the environment. An Engineering Evaluation/Cost Analysis (EE/CA) was
prepared for a NTCRA for the Site 5 Waste/Burnt Soil Area and Impacted Surface Soil and
Sediment Areas, and is included as Attachment A. This Action Memorandum serves as the
Decision Document for this EE/CA, and for the Navy to conduct the work proposed
therein. The alternatives evaluated in the EE/CA are summarized below.

e Alternative #1 —No action

e Alternative #2 — Cover installation

e Alternative #3 — Excavation and backfill

e Alternative #4 — Excavation and restoration/wetland creation

This Action Memorandum was completed in accordance with the remedial program
requirements defined by the Comprehensive Environmental Response, Compensation and
Liability Act of 1980 (CERCLA) as amended, the Superfund Amendments and
Reauthorization Act of 1986 (SARA), the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP), and United States Environmental Protection Agency’s (USEPA)
Guidance on Conducting Non-Time Critical Removal Actions Under CERCLA (USEPA, 1993).

. Background and Site Conditions

Facility Background

SJCA is a 490-acre facility situated at the confluence of St. Juliens Creek and the Southern
Branch of the Elizabeth River in the City of Chesapeake, in southeastern Virginia (Figure 1).
The facility is bordered to the north by the Norfolk and Western Railroad, the City of
Portsmouth, and residential areas; to the west by residential areas; to the south by St. Juliens
Creek; and to the east by the Southern Branch of the Elizabeth River. Most surrounding
areas are developed and include residences, schools, recreational areas, and shipping
facilities for several large industries.

SJCA began operations as a naval ammunition facility in 1849 and was one of the largest
ammunition depots in the United States involving wartime transfer of ammunitions to
various other naval facilities. In 1975, all ordnance operations were transferred to Yorktown
Naval Weapons Station. In 1977, decontamination was performed in, around, and under
ordnance-handling facilities at SJCA. The current primary mission of SJCA is to provide a
radar-testing range and administrative and warehousing facilities for local naval activities.
SJCA was placed on the National Priorities List (NPL) in August 2000 (EPA ID:
VA5170000181).
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Site 5 Background

Site 5 is the former Burning Grounds, consisting of approximately 21 acres located in the
northeastern portion of SJCA (Figure 2). In earlier documents, Site 5 was also referred to as
Solid Waste Management Unit (SWMU) 8 and was reported to consist of approximately

3 acres. Recent investigation activities and review of historical accounts resulted in the site
boundary revision. Review of historical aerial photographs indicated that prior to use as a
disposal area, the site and much of the adjacent area had been used for placement of dredge
spoil material that reportedly originated from Blows Creek and the Southern Branch of the
Elizabeth River.

Operations began at the Burning Grounds in the 1930s when waste ordnance materials,
including black powder (mixture of charcoal, nitrate, and sulfur), smokeless powder
(nitrocellulose), Explosive D (ammonium picrate), and Composition A-3 (contains
hexahydro-trinitro-triazine [RDX] and wax), were disposed of by open burning on three
main pads. Tetryl, trinitrotoluene (TNT), fuses, solvents, paint sludge, pesticides, and
various types of refuse were also disposed. Reports stated that the Burning Grounds
spontaneously caught fire several times in the 1970s. The amount of ordnance disposed
varied from year to year and there is insufficient information to calculate the waste volume.
Interviews conducted with former employees in December 2001 indicated that material
from buildings, including tables and metal, and asbestos piping were disposed at the site. In
1974, 427 tons of ordnance items were reportedly disposed at the site.

In mid-1977, the Burning Grounds surface was used for facility-wide ordnance equipment
and material decontamination. The decontamination process included filling equipment
from buildings with oil and straw and igniting them. Afterwards, the ground surface was
reportedly covered with oil and straw and burned. The top 6 inches (in.) of soil was then
diced, and the ground surface was covered with oil and straw and burned again. After the
decontamination was completed, the Naval Ammunition Production Engineering Center
(NAPEC) collected samples for chemical analyses and certified decontamination; however,
the level of decontamination was not specified.

The site currently consists of an open field with a wetland in the central portion and a
forested area in the southern portion (Figure 3). A wetland delineation, conducted in
October 2005 and January 2006, identified four wetland areas within Site 5. The Wetland
Delineation Report is provided in Appendix A of the EE/CA (Attachment A). The wetland,
dominated by phragmites, is predominantly supported by surface water runoff and it
therefore does not typically maintain water, except during and after storm events. A
significant portion of the site’s southwestern area is covered with a layer of gravel. The

Site 5 topography is generally level and slopes gently toward Blows Creek, ranging in
elevation from 7 feet (ft) above mean sea level (amsl) in the northern portion to 0 ft amsl in
the southern portion. Groundwater flow follows the topography and flows toward Blows
Creek. One to 3 ft deep vegetated drainage ditches are located along the perimeters of the
site and discharge surface water runoff to Blows Creek, reducing runoff onto the site from
adjacent areas. Site 6, located within the east-central portion of Site 5, is a former Installation
Restoration (IR) site that was closed under a no action Record of Decision in September of
2003 after a removal action conducted in September of 2002 (Figure 3). Building 272,
covering an area of approximately 2,000 square feet, is located on the western perimeter of
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the site. The building is currently used for storage and is accessed only occasionally; no
change in use is planned for the building.

Summary of Actions to Date

Site 5 has been characterized under numerous investigations and studies between 1981 and
the present. Previous facility-wide investigations and site-specific investigations conducted
at SJCA related to Site 5 are listed below.

o Initial Assessment Study (IAS), Naval Energy and Environmental Support Activity
(NEESA), August 1981

e Phase II Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA),
A.T. Kearney, March 1989

o Aerial Photographic Site Analysis, USEPA, February 1995

e Hazard Ranking System (HRS) Documentation Record, Tetra Tech, January 2000
e Background Investigation, CH2M HILL, October 2001 and August 2004

e Relative Risk Ranking (RRR), CH2M HILL, April 1996

e Site Screening Assessment (SSA), CH2M HILL, April 2002

o Remedial Investigation/Human Health Risk Assessment/Ecological Risk Assessment,
CH2M HILL, March 2003

o Expanded Remedial Investigation/Human Health Risk Assessment/Ecological Risk Assessment,
CH2M HILL, June 2006

Based on the investigations, three areas of concern were identified at Site 5: waste and burnt
soil, impacted site-wide surface soil and sediment, and inorganic constituents in the shallow
groundwater. The intent of this Action Memorandum is to address the waste and burnt soil
and impacted surface soil and sediment as discussed in the EE/CA (Attachment A).

The extent of waste and burnt soil was determined visually during test pitting activities.
Waste consisted of construction-related debris including wires, ceramics, brass, glass, and
wood. Debris was generally located within the first 16 in. below ground surface (bgs) and
burnt/stained soils were identified to a maximum depth of 26 in. bgs. The waste and burnt
soil is estimated to extend over an area of approximately 4.2 acres.

The nature and extent of surface soil and sediment contamination was defined by
constituent concentrations exceeding the 95% background upper tolerance level (UTL) for
dredge fill soil (CH2M HILL, October 2001). Although samples collected in the upland
drainage ditches at Site 5 were identified as sediment samples, the ditches actually contain
little or no sediment and are covered with grass that is partly mowed; they were therefore
considered to reflect dredge fill conditions and were compared to the site-specific 95%
background UTL for dredge fill soil.

The human health and ecological risk assessments concluded that there is potential risk to
human and ecological receptors from exposure to chemicals in surface soil sediment.
Therefore, human health and ecological risk-based removals were developed based on the
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site data. A summary of the site risks and details of the development of the removal areas is
included in the EE/CA (Attachment A). The human health risk-based removal areas
comprise approximately 1.8 acres and the ecological risk-based removal areas comprise
approximately 3.5 acres. Based on the subsurface soil data, the vertical extent of these areas
is anticipated to be 1 ft bgs.

The total volume of excavated waste, burnt soil, and impacted surface soil and sediment is
estimated at 26,420 in-place cubic yards.

lll.  Proposed Actions and Estimated Cost

The EE/CA was completed to evaluate the removal alternatives to address the potential
risks posed by waste, burnt soil, and impacted surface soil and sediment in preparation for
site closeout under CERCLA with no further action (NFA).

Four alternatives were assessed for the waste/burnt soil area and impacted surface soil and
sediment areas. These alternatives were evaluated and compared based on

their effectiveness, implementability, and cost. The EE/CA describes the alternatives
considered in greater detail, and the process by which the alternatives were evaluated,
compared, and selected.

The preferred removal action alternative for the waste/burnt soil area and impacted surface
soil and sediment areas is EE/CA Alternative #4 - Excavation and Restoration/Wetland
Creation. This alternative includes excavation of the waste/burnt soil area to the visible
limits and excavation of the impacted surface soil and sediment areas to a depth of 1 ft
(Figure 4). The surface soil and sediment areas will be backfilled and restored to their pre-
existing elevation and condition. The waste/burnt soil area will be backfilled with 6 in. of
topsoil only, resulting in a lower elevation than was present prior to the removal action. The
lower elevation will allow for the enhancement of a portion of the wetland, as well as
potential establishment of emergent/shrub/treed wetland transition zones (Figure 5). The
transition zones will be seeded/ planted with a variety of plant species, allowing for the
dominance of the most appropriate species based on the new site conditions. The additional
vegetative zones will enhance the habitat diversity of the site.

Confirmation samples will be collected and analyzed for arsenic, copper, and lead in the
waste/burnt soil area and the human health risk-based removal areas. Within the
waste/burnt soil area, confirmation samples will be collected below the visible limits of the
waste. In the human risk-based removal areas, confirmation samples will be collected at a
depth of 1 ft. To delineate the horizontal extent of the waste/burnt soil area, 10 soil samples
will be collected around the perimeter of the excavation. The horizontal extent of the human
health risk-based removal areas is defined by existing samples where concentrations do not
pose a potential human health risk or the limits of the waste/burnt soil excavation. To verify
that the vertical extent of the removal action results in concentrations protective of human
health, the EE/CA assumes that confirmation soil samples will be collected based on 75 by
75 ft grids. For the two isolated human health risk-based removal areas (SJS05-SS19 and
SJS05-5566), confirmation sampling will consist of one floor sample and four wall samples.

The ecological risk-based removal areas, with the exception of the isolated hot spot
identified by sample location SJS05-5535, are defined horizontally by existing sample
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locations not contributing to an unacceptable risk. The isolated hot spot identified by sample
location SJS05-SS35 will be delineated horizontally in accordance with the approach
developed following the February 20, 2007 SJCA Project Management Team [consisting of
representatives of the Navy, USEPA, and Virginia Department of Environmental Quality
(VDEQ)] site visit, to be documented in a separate work plan. The vertical extent of the
ecological risk-based removal areas is 1 ft based on subsurface soil data collected during the
RL

Contribution to Remedial Performance

The ultimate goal for Site 5 is unlimited use and unrestricted exposure (UU/UE). The
NTCRA will mitigate potential risks to human health and the environment from waste,
burnt soil, and impacted surface soil and sediment, while satisfying project implementation
and cost requirements. Confirmation samples will be collected from the waste/burnt soil
area and the human health risk-based removal areas during the excavation phase of the
removal action. Excavation will be deemed complete when confirmation samples meet site-
specific risk-based clean up criteria developed in the EE/CA (Attachment A). The limits of
the ecological risk-based removal areas are defined by existing perimeter sample locations
that do not contribute to an unacceptable site-wide ecological risk. By consensus on January
31, 2007, the SJCA Project Management Team agreed that conducting the removal action
proposed in this Action Memorandum will result in no further action required for Site 5
waste, soil, or sediment. Groundwater, which is expected to be positively impacted by this
removal action, will be the only remaining media to be addressed under the CERCLA
process.

Applicable or Relevant and Appropriate Requirements

The NCP requires that removal actions attain Federal and State Applicable or Relevant and
Appropriate Requirements (ARARs) with limited exception, to the extent practicable. The
analysis of the removal action alternatives for the waste/burnt soil area and impacted
surface soil and sediment areas with respect to the Federal and State ARARSs is presented in
Appendix B of the attached EE/CA (Attachment A). The removal action set forth in this
Action Memorandum will comply with ARARs to the extent practicable.

Project Schedule

The Draft Final Site 5 Waste/Burnt Soil Area and Impacted Surface Soil and Sediment Areas
EE/CA was made available to the public for comment for 30 days on January 19, 2007. No
comments were received and the EE/CA was finalized in February 2007.

The proposed project schedule for the removal action is:

e Preparation of Work Plan May 2007

e Subcontracting and Mobilization June 2007

¢ Removal Action July to December 2007
e Construction Completion Report January 2008

This schedule is tentative. The work may be phased based on the availability of funding.
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Estimated Costs

The NCP 40 Code of Federal Regulations (CFR) Part 300.415 dictates statutory limits of

$2 million and 12 months of USEPA fund-financed removal actions, with statutory
exemption for emergencies and actions consistent with the removal action to be taken. This
removal action will not be USEPA fund-financed. The Navy/Marine Corps IR Manual does
not limit the cost or duration of the removal action.

Response Action Contract

The Navy will contract with environmental remediation contractors to perform the required
work associated with the waste/burnt soil area and impacted surface soil and sediment

areas. The estimated costs are itemized in Table 1.

TABLE 1

Site 5 Waste/ Burnt Soil Area and Impacted Surface Soil and Sediment Areas Removal Action Cost

Capital Cost*

Work Plan and Closeout Report

Site Preparation, Excavation & Disposal
Backfill and site restoration

Subtotal

Contingency (15%)

Subtotal

Project Management (5%)

Construction Management (6%)

Subtotal

$30,000
$2,540,000
$228,000
$2,798,000
$420,000
$3,218,000
$161,000
$193,000
$3,562,000

Operation and Maintenance (O&M) Cost (2 Years)

Wetland Monitoring $10,000
Subtotal $10,000
Contingency (15%) $1,500
Subtotal $11,500
Total Estimated Cost (Present Value**) $3,593,000
Project Ceiling (1.5 x estimated cost)* $5,389,000

*Cost estimate prepared using USEPA/USACE Guidance: Guide to Developing & Documenting
Cost Estimates During the Feasibility Study (July 2000) and represents a +50/-30% level of

accuracy.
**30% discount factor applied to O&M

State and Local Authority’s Role

Under Executive Order 12580, the President delegates authority to undertake CERCLA
response actions to the Department of Defense (DoD). Congress further outlined this
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authority in the Defense Environmental Restoration Program (DERP) Amendments, under
10 United States Code (USC) Sections 2701 through 2705. CERCLA Section 120 requires the
Navy to apply state removal and remedial action law requirements at its facilities.

The Navy will continue to be the lead agency, and the Navy’s IR program will continue to
be the exclusive source of funding for remedial actions on SJCA property. As members of
the SJCA Tier I Partnering Team, the USEPA and VDEQ will continue to be consulted until
actions addressing the contaminated area are complete.

V. Threats to Public Health, Welfare or the Environment, and
Statutory and Regulatory Authorities

Section 300.415 of the NCP lists the factors to be considered in determining the
appropriateness of a NTCRA. Paragraphs (b)(2)(i), (ii), (iv), and (v) of Section 300.415 apply
to the conditions as follows:

300.415(b)(2)(i)  “Actual or potential exposures to nearby human populations, animals, or
the food chain from hazardous substances or pollutants or
contaminants.”

Inorganic constituents and pesticides are present in surface soil and sediment at
concentrations that pose potential unacceptable risks to human health and/or the
environment.

300.415(b)(2)(ii) “Actual or potential contamination of drinking water supplies or
sensitive ecosystems.”

Inorganic constituents and pesticides are present in surface soil at concentrations that pose
potential unacceptable risk to the ecosystem.

300.415(b)(2)(iv) “High levels of hazardous substances or pollutants or contaminants in
soils largely at or near the surface that may migrate.”

Inorganic constituents and pesticides are present in surface soil at concentrations that have
the potential to migrate into the groundwater or adjacent surface water.

300.415(b)(2)(v) “Weather conditions that may cause hazardous substances or pollutants
or contaminants to migrate or be released.”

Because of its proximity to the mid-Atlantic coastline, SJCA is subject to storms throughout
the late summer and early fall. Winter storms that move along the eastern seaboard are
often associated with high winds and precipitation, which could cause the migration of
contaminants from the site via fugitive dust or storm water runoff. In addition, Site 5 is
within the floodplain of the Southern Branch of the Elizabeth River. Flooding could lead to
the potential migration of contaminants from the site.

V. Endangerment Determination

Actual or threatened releases of pollutants and contaminants from the waste/burnt/soil
area and impacted surface soil and sediment areas, if not addressed by implementing the
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response action discussed in this Action Memorandum, may present an endangerment to
public health, welfare, or the environment.

VI. Expected Change in the Situation Should Action Be
Delayed or Not Taken

If no action is taken or the action is delayed, the potential for direct contact with the
contaminants and the threat of migration of contaminants from the site will remain.

VIl. Outstanding Policy Issues

There are no outstanding policy issues regarding this action.

VIll. Enforcement

The Navy can and will perform the proposed response promptly and properly.

IX. Recommendation

This Decision Document represents the selected removal actions for the Site 5 waste/burnt
soil area and impacted surface soil and sediment areas at SJCA, Chesapeake, Virginia,
developed in accordance with CERCLA as amended, and consistent with the NCP. This
decision is based on the Administrative Record file for SJCA Site 5.

Conditions at the site meet the NCP section 300.415(b)(2) criteria for removal action. The
Naval Facilities Engineering Command, in cooperation with the USEPA and VDEQ,
recommends approval of the proposed remedial action. If approved, the total project ceiling
will be $5,389,000. Response actions should commence as soon as practical, due to the
potential threat to human health and/or the environment.
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Executive Summary

This report presents an Engineering Evaluation/Cost Analysis (EE/CA) for a non-time-
critical removal action (NTCRA) at Site 5, St. Juliens Creek Annex (SJCA), Chesapeake,
Virginia. Site 5 is the former Burning Grounds, consisting of approximately 21 acres located
in the northeastern portion of SJCA. Previous site investigations identified potential
unacceptable risk to human health and the environment posed by exposure to waste, burnt
soil, and impacted surface soil and sediment. In addition, groundwater samples indicated
isolated detections of metals at concentrations above maximum contaminant levels (MCLs).

The goals of the EE/CA are to identify the objectives of the removal action and to scope and
analyze the effectiveness, implementability, and cost of various alternatives that may satisfy
these objectives. The removal action objectives for Site 5 are to:

¢ Implement measures that mitigate potential unacceptable risk to human health and the
environment posed by exposure to waste, burnt soil, and impacted surface soil and
sediment.

e Remove the potential source of contamination to the shallow groundwater.

e Perform a removal action in preparation for site closeout under Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) with no further
action (NFA).

The following four removal action alternatives were evaluated:

1. No action

2. Cover installation

3. Excavation and backfill

4. Excavation and restoration/wetland creation

Alternative 1, no action, does not meet the objectives of the NTCRA to mitigate risk to
human health and the environment. As such, implementation of this alternative is not
recommended.

Alternative 2, cover installation, is effective in meeting the first removal action objective,
which is to eliminate exposure to human health and the environment. However, since the
waste and impacted surface soil and sediment will remain in place, this alternative does not
meet the second and third objectives, which are to remove the potential source of
contamination to shallow groundwater and to prepare the site for closeout with NFA.
Alternative 2 requires land use controls (LUCs) and long-term operation and maintenance
(O&M) to control future land use and to provide for future cover maintenance, inspections,
and groundwater monitoring. In addition, the implementation of Alternative 2 will result in
a permanent loss of approximately 1.7 acres of existing wetland and will require
construction of a wetland for compensatory mitigation, for which a site has not been
identified. Because Alternative 2 does not achieve all of the removal action objectives, the
alternative is not recommended.
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ENGINEERING EVALUATION/COST ANALYSIS FOR SITE 5 WASTE/BURNT SOIL AREA AND IMPACTED SURFACE SOIL AND SEDIMENT AREAS

Alternative 3, excavation to visible limits and backfill with imported material, is highly
effective because it eliminates the onsite risks to human health and the environment. It is
also straightforward to implement, utilizing standard construction methods and resources.
Because this alternative results in the complete removal of waste and impacted surface soil
and sediment, it meets the removal action objectives of the EE/CA to mitigate risk to human
health and the environment, remove the source of potential contamination to the shallow
groundwater, and to prepare for site closeout with NFA. However, Alternative 3 is not
recommended because its cost is higher than Alternative 4, which has similar effectiveness
and implementability.

Alternative 4, excavation and restoration/wetlands creation, is highly effective because it
eliminates the onsite risks to human health and the environment. It is also straightforward
to implement, utilizing standard construction methods and resources. Because this
alternative results in the complete removal of waste and impacted surface soil and
sediment, it meets the removal action objectives of the EE/CA to mitigate risk to human
health and the environment, remove the source of potential contamination to the shallow
groundwater, and prepare for site closeout with NFA. The cost of this alternative is
moderate and slightly less than Alternative 3. This alternative also provides an
environmental benefit by creating additional wetland area and enhancing the quality of the
existing wetland. Therefore, Alternative 4 is the recommended alternative.

The recommended alternative includes excavation of the waste/burnt soil area to the visible
limits and excavation of the impacted surface soil and sediment areas to a depth of 1 foot
(ft). The surface soil and sediment areas will be backfilled and restored to their pre-existing
elevation and condition. The waste/burnt soil area will be backfilled with 6 inches of topsoil
only, resulting in a lower elevation than was present prior to the removal action. The lower
elevation will allow for the enhancement of a portion of the wetland, as well as potential
establishment of emergent/shrub/treed wetland transition zones. The transition zones will
be seeded/planted with a variety of plant species, allowing for the dominance of the most
appropriate species based on the new site conditions. The additional vegetative zones
enhance the habitat diversity of the site.
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SECTION 1

Introduction

This report presents an Engineering Evaluation/Cost Analysis (EE/CA) for a non-time-
critical removal action (NTCRA) for the waste/burnt soil area and impacted surface soil and
sediment areas of Installation Restoration (IR) Site 5, Burning Grounds, at St. Juliens Creek
Annex (SJCA), Chesapeake, Virginia. The EE/CA is prepared under the Naval Facilities
Engineering Command (NAVFAC), Mid-Atlantic Comprehensive Long-Term
Environmental Action Navy (CLEAN), Contract Number N62470-02-D-3052, Contract Task
Order (CTO) 0054.

The Draft EE/CA (CH2M HILL, March 2006) was prepared to address only the waste/burnt
soil area at Site 5. The SJCA Tier I Partnering Team; consisting of representatives from the
Navy, United States Environmental Protection Agency (USEPA) Region III, and Virginia
Department of Environmental Quality (VDEQ); agreed to revise the draft to incorporate the
impacted surface soil and sediment areas posing human health and ecological risks.
Incorporation of these additional areas into the EE/CA develops a consistent site-wide
approach for the soil and sediment media.

1.1 Regulatory Background

This document is issued by the United States Department of the Navy, lead agency
responsible for remediation of SJCA, Site 5, in partnership with the USEPA Region III and
the VDEQ, under Section 104 of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) and the Superfund Amendments and
Reauthorization Act (SARA) of 1986.

Section 104 of CERCLA and SARA allows an authorized agency to take any appropriate
removal action to abate, prevent, minimize, stabilize, mitigate, or eliminate the release or
threat of release relating to hazardous substances, pollutants, or contaminants at any time,
or to take any other response measures consistent with the National Oil and Hazardous
Substance Pollution Contingency Plan (NCP) as deemed necessary to protect public health
or welfare and the environment.

The NCP, 40 Code of Federal Regulations (CFR) 300, provides regulations for implementing
CERCLA and SARA, and regulations specific to removal actions. The NCP defines a
removal action as the “cleanup or removal of released hazardous substances from the
environment, such actions as may be necessary to monitor, assess, and evaluate the threat of
release of hazardous substances; the disposal of removed material; or the taking of such
other actions as may be necessary to prevent, minimize, or mitigate damage to the public
health or welfare or to the environment, which may otherwise result from a release or threat
of release.” Removal actions for Site 5 are not time-critical. NTCRAs are defined in 40 CFR
Section 300.415(b)(4) as actions pertaining to an imminent threat to human health and the
environment and that have planning periods of 6 months or more.
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The 40 CFR Section 300.415 requires the lead agency to conduct an EE/CA when a NTCRA
is planned for a site. The goals of an EE/CA are to identify the objectives of the removal
action and to analyze the effectiveness, implementability, and cost of various alternatives
that may satisfy these objectives. An EE/CA documents the removal action alternatives and
selection process. Where the extent of the contamination is well defined and limited in
extent, NTCRAs also allow for the expedited cleanup of sites in comparison to the remedial
action process under CERCLA.

Community involvement requirements for NTCRAs include preparing an EE/CA and
making it available for public review and comment for a period of 30 days. An
announcement of the 30-day public comment period on the EE/CA is required in a local
newspaper. Written responses to significant comments will be summarized in an Action
Memorandum and included in the Administrative Record.

1.2 Purpose and Objectives

Submittal of this document fulfills the requirements for NTCRAs defined by CERCLA,
SARA, and the NCP. This EE/CA has been prepared in accordance with USEPA’s guidance
document Guidance on Conducting Non-Time-Critical Removal Actions Under CERCLA, PB93-
963402, August 1993.

The EE/CA compares removal alternatives based on their technical feasibility, ability to
protect human health and the environment, ability to prevent the potential release of
hazardous constituents, and cost. Individual goals of this EE/CA are to: (1) satisfy environ-
mental review and public information requirements for removal actions, (2) satisfy
Administrative Record requirements for documenting the removal action selection, and

(3) provide a framework for evaluating and selecting alternative technologies.

The objective of this EE/CA is to evaluate the removal alternatives to address the potential
risks posed by waste, burnt soil, and impacted surface soil and sediment in preparation for
site closeout under CERCLA with no further action (NFA).

The following information is presented within this EE/CA:

Section 2: Site Characterization

e Section 3: Identification of Removal Action Objectives
e Section 4: Identification and Analysis of Removal Action Alternatives
e Section 5: Comparative Analysis of Removal Action Alternatives

e Section 6: Recommended Removal Action Alternative

12 WDC.070580002



SECTION 2

Site Characterization

This section provides a summary of background information and previous investigation
activities, establishes removal areas, and develops risk-based cleanup goals.

2.1 SJCA Description and Background

SJCA is a 490-acre facility situated at the confluence of St. Juliens Creek and the Southern
Branch of the Elizabeth River in the City of Chesapeake, in southeastern Virginia (Figure 2-1).
The facility is bordered to the north by the Norfolk and Western Railroad, the City of
Portsmouth, and residential areas; to the west by residential areas; to the south by St. Juliens
Creek; and to the east by the Southern Branch of the Elizabeth River. Most surrounding areas
are developed and include residences, schools, recreational areas, and shipping facilities for
several large industries.

SJCA began operations as a naval facility in 1849. The annex was one of the largest ammunition
depots in the United States involving wartime transfer of ammunitions to various other naval
facilities. Specific ordnance operations and processes conducted at SJCA included stockpiling
Explosive D (ammonium picrate or picrate acid) for use in projectiles, manufacturing MARK VI
mines, assembling small caliber guns and ammunition, storing torpedoes, filling shells, and
testing ordnance. In 1975, all ordnance operations were transferred to the Yorktown Naval
Weapons Station. As a result, decontamination was performed in, around, and under ordnance-
handling facilities at SJCA in 1977.

SJCA has also been involved in non-ordnance operations, including degreasing, paint shops,
machine shops, vehicle and locomotive maintenance shops, pest control shops, battery shops,
print shops, electrical shops, boiler plant operations, wash rack operations, potable water
storage, saltwater fire-protection systems, fire-fighter training operations, and oil and chemical
storage.

Activity at SJCA has decreased in recent years and many of the aging structures are being
demolished. The current primary mission of SJCA is to provide a radar-testing range and
warehousing facilities for nearby Norfolk Naval Shipyard and other local naval activities. SJCA
also provides administrative offices, light industrial shops, and storage facilities for several
tenant commands; including Defense Reutilization and Marketing Office (DRMO) storage,
Space and Naval Warfare Systems Command (SPAWAR), Mid-Atlantic Regional Maintenance
Center (MARMC), and a cryogenics school.

2.2 Site 5 Description and Background

Site 5 is the former Burning Grounds, consisting of approximately 21 acres located in the
northeastern portion of SJCA (Figure 2-2). In earlier documents, Site 5 was also referred to as
Solid Waste Management Unit (SWMU) 8 and was reported to consist of approximately 3 acres.
Recent investigation activities and review of historical accounts resulted in the site boundary
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revision. Review of historical aerial photographs indicate that prior to use as a disposal area, the
site and much of the adjacent area had been used for placement of dredge spoil material that
reportedly originated from Blows Creek and the Southern Branch of the Elizabeth River.

Operations began at the Burning Grounds in the 1930s when waste ordnance materials,
including black powder (mixture of charcoal, nitrate, and sulfur), smokeless powder
(nitrocellulose), Explosive D (ammonium picrate), and Composition A-3 (contains hexahydro-
trinitro-triazine [RDX] and wax), were disposed of by open burning on three main pads. Tetryl,
trinitrotoluene (TNT), fuzes, solvents, paint sludge, pesticides, and various types of refuse were
also disposed. Reports stated that the Burning Grounds spontaneously caught fire several times
in the 1970s. The amount of ordnance disposed varied from year to year and there is insufficient
information to calculate the waste volume. Interviews conducted with former employees in
December 2001 indicated that asbestos piping was buried 10 feet (ft) below ground surface
(bgs), although there are no other records of disposal to such great depth, and that other
material disposed included tables and metal from buildings. In 1974, 427 tons of ordnance items
were reportedly disposed at the site; however, the type and location of the ordnance disposal
were not identified in the historic records.

In mid-1977, the Burning Grounds surface was used for facility-wide ordnance equipment and
material decontamination. The decontamination process included filling equipment from
buildings with oil and straw and igniting them. Afterwards, the ground surface was reportedly
covered with oil and straw and burned. The top 6 inches of soil was then diced, and the ground
surface was covered with oil and straw and burned again. After the decontamination was
completed, the Naval Ammunition Production Engineering Center (NAPEC) collected samples
for chemical analyses and certified decontamination; however, the level of decontamination was
not specified.

The site currently consists of an open field with a wetland in the central portion and a forested
area in the southern portion (Figure 2-3). A wetland delineation, conducted in October 2005 and
January 2006, identified four wetland areas within Site 5 (Appendix A). The wetland is
predominantly supported by surface water runoff and it therefore does not typically maintain
standing water, except during and after storm events. A significant portion of the site’s
southwestern area is covered with a layer of gravel. The Site 5 topography is generally level and
slopes gently toward Blows Creek, ranging in elevation from 7 ft above mean sea level (amsl) in
the northern portion to 0 ft amsl in the southern portion. The topographic survey of the site is
included as Appendix B. Groundwater flow follows the topography and flows toward Blows
Creek. The waste/burnt soil area is located in the west-central portion of the site. One to 3 ft
deep vegetated upland drainage ditches are located along the perimeters of the site and
discharge surface water runoff to Blows Creek, reducing runoff onto the site from adjacent
areas. Site 6, located within the east-central portion of Site 5, is a former IR site that was closed
under a no action Record of Decision in September of 2003 after a removal action conducted in
September of 2002 (Figure 2-3).
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SECTION 2—SITE CHARACTERIZATION

2.3 Site 5 Investigation Activities and Results

A detailed description of the Remedial Investigation (RI) activities, results, and conclusions can
be found in the following documents:

o Final Remedial Investigation/Human Health Risk Assessment/Ecological Risk Assessment Report for
Sites 3, 4, 5, and 6 (CH2M HILL, March 2003)

e Final Expanded Remedial Investigation/Human Health Risk Assessment/Ecological Risk Assessment
for Site 5 (CH2M HILL, June 2006)

The RI field investigation activities were completed from 1997 to 2001 and included geophysical
investigations; monitoring well installation; water-level monitoring; waste delineation; and the
collection and analysis of surface and subsurface soil, groundwater, drainage sediment, and
drainage surface water samples to characterize the nature, extent, fate, and transport of
contaminants and to evaluate potential human health and ecological risks. An Expanded RI
(ERI) was completed in December 2003 and included the collection and analysis of surface soil
samples to fill spatial data gaps. The ERI field investigation activities included surface soil and
shallow groundwater sampling.

2.3.1 Nature and Extent of Contamination

The extent of waste and burnt soil was determined visually during test pitting activities. Waste

consisted of construction-related debris including wires, ceramics, brass, glass, and wood. Two

spent ordnance, a spent percussion primer and a Mark 7 cartridge case, were found. Debris was
generally located within the first 16 inches bgs and burnt/stained soil was identified to a depth
of no more than 26 inches bgs.

The nature and extent of contamination was defined by constituent concentrations detected in
site media exceeding the 95% background upper threshold limit (UTL) for dredge fill soil and
groundwater (CH2M HILL, October 2001 and August 2004). Although samples collected in the
upland drainage ditches at Site 5 were identified as sediment samples, the ditches actually
contain little or no sediment and are covered with grass that is partly mowed; they were
therefore considered to reflect dredge fill conditions and were compared to the site-specific 95%
background UTL for dredge fill soil. Because no background data exists for surface water, the
nature and extent of contamination in surface water was defined by constituent concentrations
detected.

During the RI and ERI, metals, polycyclic aromatic hydrocarbons (PAHs), and pesticides were
sporadically detected in soil and sediment throughout the site at concentrations exceeding the
95% background UTL for dredge fill. Volatile organic compounds (VOCs), explosives, and
dioxins and furans, for which no background data exists, were also detected in soil. Metals were
detected in groundwater exceeding the 95% background UTL for groundwater and Maximum
Contaminant Levels (MCLs). In surface water collected from the upland drainage ditches,
metals, VOCs, semivolatile organic compounds (SVOCs), and pesticides were detected.

Although the RI and ERI also identified contaminants in groundwater, this EE/CA only
addresses waste, soil, and sediment. Therefore, the other media will not be further discussed or
evaluated in this EE/CA; the remaining site media will be later addressed in a Feasibility Study.
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ENGINEERING EVALUATION/COST ANALYSIS FOR SITE 5 WASTE/BURNT SOIL AREA AND IMPACTED SURFACE SOIL AND SEDIMENT AREAS

2.3.2 Risk Summary

The human health and ecological risk assessments concluded that there is potential risk to
human and ecological receptors from exposure to chemicals in soil and upland drainage ditch
sediment (primarily metals, pesticides, and PAHs). In addition, the waste has not been fully
characterized due to the difficulty of collecting samples in waste material, and is therefore
assumed to pose a potential risk to human health and the environment.

There are no human health risks above USEPA target risk levels under current land use
(trespassers or site workers) or future industrial use (trespassers or other workers). There are no
human health risks associated with exposure to subsurface soil (evaluated for future site use).
Future residential land use may result in non-cancer risk above USEPA target risk levels
associated with ingestion of arsenic, copper, and iron in surface soil and associated with dermal
contact of arsenic and iron in sediment. Additionally, the average lead concentration in surface
soil at Site 5 is greater than 400 milligrams per kilogram (mg/kg), which is the level considered
adequately protective of human health under residential land-use conditions.

Human health risk management considerations are as follows:

e Although arsenic was identified as a contributor to human health risk above USEPA target
levels in sediment, the concentrations were below the 95% background UTL for dredge fill
soil and the risks are therefore associated with background conditions, and not site-related.

e Iron can be eliminated as a contributor to human health risk on the basis that it is an
essential nutrient. The estimated reasonable maximum exposure (RME) intake of iron via
incidental ingestion of site soil (0.33 mg/kg-day based on the exposure point concentration
[EPC] of 25,667 mg/kg) is within the Recommended Daily Allowance (RDA) range (10
mg/day, or 0.36 to 1.1 mg/kg-day) for children ages 6 months to 10 years (USEPA, January
1999). As a comparison, children's vitamins typically contain 18 mg of iron. Also the
tolerance upper limit intake level (the maximum level of daily intake that is likely to pose no
risk of adverse effect) for iron is 40 mg/day (equivalent to an intake of 2.7 mg/kg-day;
United States Department of Agriculture [USDA], 2006 and Institute of Medicine, 2005).
Therefore, the concentration of iron in soil is not considered to pose an unacceptable risk for
ingestion by future child residents under conservative exposure scenario assumptions.

For sediment, a potential non-cancer hazard (hazard index [HI] = 4.4, USEPA’s target HI is
1) was identified based primarily on the RME intake of iron via dermal contact (0.23 mg/kg-
day); however, this assumes that the sediment is wet and a higher adherence factor (6.7
mg/cm? for sediment versus 0.11 mg/cm? for soil) was used, resulting in a potential risk to
future residents. If the sediment was evaluated as soil, using the lower adherence factor that
is used for soil (0.11 mg/cm?) to estimate dermal exposure, no risk would be identified
(HI=0.07 for exposure to all chemicals of potential concern [COPCs] in sediment).

The ecological risk assessment identified the potential for adverse effects to lower trophic-level
receptors (plants and soil invertebrates) from the presence of metals, pesticides, and PAHs in
surface soil. The ecological risk assessment also identified the potential for adverse effects to
one or more avian and/or mammalian wildlife receptor from the presence of metals in surface
soil. Metals, pesticides, and PAHs are present in sediment at concentrations that could
potentially adversely affect aquatic life if they were to reach Blows Creek.
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SECTION 2—SITE CHARACTERIZATION

Although PAHs were initially identified as COPCs in surface soil and sediment, they can be
eliminated as ecological risk drivers based on the statistical background comparison indicating
that it is unlikely they are a result of site-related activities (CH2M HILL, June 2006).

Table 2-1 provides a summary of the ecological COPCs in surface soil and sediment. The surface
soil and sediment sample locations with COPCs exceeding 95% background UTLs and posing
potential risk to human and/ or ecological receptors are shown in Figure 2-4.

2.4 Determination of Removal Areas

Based on the risk evaluations, removal areas have been identified to reduce human health and
ecological risk associated with waste, soil, and sediment to acceptable levels. The removal areas
have been defined as follows:

Waste/Burnt Soil Area Removal Area

The waste has not been fully characterized and is therefore assumed to pose a potential risk to
human health and the environment. The horizontal limits of the removal area were defined by
test pitting during the RI (Figure 2-5). The waste/burnt soil area covers approximately 4.2 acres.
The depth of waste/burnt soil ranges from surficial to 26 inches bgs based on test pit results.

Human Health Risk-Based Removal Areas

The sample locations identified in Table 2-2 pose potential human health risk from exposure to
surface soil at Site 5 based on 95% upper confidence limit (UCL) calculations. Removal of the
soil at these sample locations would reduce risk to an acceptable level for residential exposure
(i.e., the 95% UCL of all the remaining sample locations would result in an acceptable level of
risk). The removal areas for the identified sample locations were delineated horizontally by
existing sample locations not posing unacceptable risk, as shown on Figure 2-5. The exception is
the removal boundary defined by sample locations SJS05-SS36 and SJS05-5537, which are
confirmation samples for the removal action conducted at Site 6 in 2002. The Site 6 excavation
was backfilled with approved offsite borrow material; therefore, the Site 5 removal area will
extend to the Site 6 removal area boundary, including the confirmation sample locations, but
not beyond. The vertical extent of the human health risk-based removal areas is 1 ft based on
subsurface soil data collected during the RI. Because surface soil samples SJS05-S519 and SJS05-
SS66 are isolated, a 50-ft radius removal area around the samples has been assumed. The actual
limits of the excavations of these hot spots will be determined based on field conditions and
confirmed by the collection of confirmation samples for comparison to risk-based cleanup goals.
Risk-based cleanup goals for the human health COCs (arsenic, copper, and lead) are considered
necessary to ensure that the soil remaining following the removal action is protective of human
health (see Section 2.5). The human health risk-based removal areas cover approximately 1.8
acres.

Ecological Risk-Based Removal Areas

An ecological risk evaluation was performed to determine if the removal of the waste/burnt
soil area and human health risk-based surface soil removal areas would result in an acceptable
level of ecological risk for the soil and upland drainage ditch sediment remaining in place. The
sample locations planned for removal as part of the waste/burnt soil area and human health
risk-based surface soil areas are presented in Table 2-3.
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ENGINEERING EVALUATION/COST ANALYSIS FOR SITE 5 WASTE/BURNT SOIL AREA AND IMPACTED SURFACE SOIL AND SEDIMENT AREAS

An acceptable level of ecological risk was defined by the ratio of site-wide average
concentrations in soil/sediment to the ecological comparison value [highest value of the 95%
background UTL for dredge fill soil, the Biological Technical Assistance Group (BTAG)
screening value, or alternate screening values from available scientific literature (CH2M HILL,
March 2003 and June 2006)] that is at or below 1.0 (Table 2-4). The use of average site-wide
concentrations is appropriate because receptor populations as a whole will be exposed to a
range of chemical concentrations, and the average concentration is a more realistic indicator of
the overall potential for population-level effects, particularly for mobile receptors and uniform
habitat conditions.

For site-wide average concentration calculations, it was assumed that excavated areas would be
backfilled by a minimum of 6 inches of offsite borrow. Because soil naturally contains low levels
of several of the site COPCs, using concentrations of 0 mg/kg for COPCs in the backfilled areas
would unrealistically bias the site-wide average low. As a more conservative approach, the
concentrations for each COPC from the analytical data of several recent local offsite borrow
sources were averaged (Table 2-5) for use as concentrations remaining in place after the removal
action.

Averages of the COPCs remaining in place following removal of the waste/burnt soil and
human health risk-based removal areas were calculated (Table 2-6). Based on this initial
evaluation, it was determined that removal of the waste/burnt soil area and human health risk-
based removal areas would not be sufficient to reduce the ecological risk to an acceptable level.
Therefore, an iterative approach was used to identify additional areas that require removal in
order to achieve an acceptable level of ecological risk. Samples with high COPC concentrations
were progressively removed from the data set and replaced with the derived borrow soil
concentrations to determine the effect on site-wide average concentrations. This process
continued until the ratio of the site-wide average concentration of each COPC (with the
exceptions of cyanide and thallium) to the ecological comparison value was at or below 1.0,
resulting in an acceptable level of ecological risk (Table 2-7).

The site-wide average concentrations of cyanide and thallium were above the acceptable levels
of ecological risk, based on conservative literature-derived effects values. However, because the
site-wide average concentrations of cyanide (0.3 mg/kg) and thallium (0.6 mg/kg) (Table 2-7)
approximate the derived concentrations for borrow soil (0.25 and 0.5 mg/kg, respectively),
additional removal for these COPCs would result in a negligible reduction to site-wide risks.
Therefore, no additional removal is recommended for cyanide and thallium.

Based on the ecological risk evaluation, four additional sample locations (SJS05-5543, SJS05-
5549, SJS05-5550, and SJS05-SD01) were identified for removal in order to reduce ecological risk
to an acceptable level for silver and zinc. The removal areas for the identified sample locations
have been delineated horizontally by existing sample locations not contributing to an
unacceptable risk (Figure 2-5).

Additionally, two sample locations (S]S05-5532 and SJS05-5535) were identified for removal in
order to reduce ecological risk to an acceptable level for DDE and DDT. The removal area for
SJS05-5532 has been defined horizontally by existing sample locations not posing unacceptable
risk (Figure 2-5). Because there are not surrounding samples to define the horizontal extent of
the hot spot at SJS05-5535, a 50-ft radius removal area around the sample has been assumed.
The approach for delineation of the horizontal extent will be presented in a separate work plan
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for review by the SJCA Tier I Partnering Team. The vertical extent of the ecological risk-based
removal areas is 1 ft based on subsurface soil data collected during the RI.

With the exceptions of cyanide and thallium, which are discussed above, the average
concentrations of all of the ecological COPCs in the site-wide subsurface soil samples do not
contribute to a ratio at or above 1.0, and therefore do not pose potential ecological risk. Because
concentrations of ecological COPCs remaining in place following implementation of a removal
action reduce potential ecological risks at the site to an acceptable level, the development of
ecological risk-based cleanup goals are not considered necessary. The ecological risk-based
removal areas cover approximately 3.5 acres.

A final list of samples identified for removal at Site 5 to address both human health and
ecological risk is provided in Table 2-8 and the proposed areas for removal to address both
human health and ecological risk is presented in Figure 2-5.

2.5 Cleanup Goal Development

Risk-based cleanup goals for arsenic, copper, and lead are considered necessary to ensure that
the soil remaining following the removal action is protective of human health. Since there are
currently no planned land use restrictions for the site, a residential land use scenario was used
for the development of risk-based cleanup goals. Site-specific risk-based cleanup goals were
calculated for adult and child residents exposed to soil via incidental ingestion and dermal
absorption as described in the following subsections.

2.5.1 Calculation of Risk-Based Cleanup Goals

Arsenic and Copper

Risk-based cleanup goals were calculated for arsenic and copper using equations presented in
USEPA’s Risk Assessment Guidance for Superfund Volume 1, Part B (December 1991) that were
revised to incorporate the ingestion and dermal absorption pathways for future residents. The
same exposure assumptions used in the baseline human health risk assessment to estimate
intake via ingestion and inhalation were used for the cleanup goal calculations (CH2M HILL,
June 2006). Since updated guidance from USEPA is now available to calculate intake via the
dermal absorbed dose, these updated factors were used to calculate risk-based cleanup goals
(USEPA, July 2004).

Risk-based cleanup goals are calculated to ensure that the total HI to a target organ does not
exceed 1. The risk-based cleanup goals for arsenic and copper were each developed to meet a
non-cancer target HI of 1 because each constituent affects a different target organ; target organs
for arsenic are skin and vascular whereas the target organ for copper is gastrointestinal. Risk-
based cleanup goals were also calculated for arsenic to meet a target cancer risk (TCR) of 104
however, because the arsenic concentration for the non-cancer target HI of 1 was lower, that
more conservative value was identified as the risk-based cleanup goal. The calculated risk-
based cleanup goals are summarized on Table 2-9. Details of the calculation methods for each
exposure scenario are provided in Tables 2-10 through 2-12.
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Lead

USEPA has not established traditional toxicity factors such as reference doses or cancer slope
factors for lead. Exposure to lead is regulated by USEPA based on the concentration of lead in
blood. The blood-lead concentration is estimated using a physiologically-based
pharmacokinetic model (Integrated Exposure Uptake Biokinetic [IEUBK] model). Average lead
concentrations of less than 400 mg/kg in soil at a site are considered adequately protective of
human health under residential land use scenarios (USEPA, July 1994).

2.5.2 Selection of Risk-Based Cleanup Goals

The risk-based cleanup goals for arsenic and copper were based on the more conservative non-
cancer hazards. The risk-based cleanup goals were compared to the 95% background UTLs for
dredge fill soil (CH2M HILL, October 2001). The risk-based cleanup goals were higher than the
95% background UTL for dredge fill soil and were therefore selected as the cleanup goal. The
selected risk-based cleanup goals are shaded gray in Table 2-13.
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Table 2-1
Ecological COPCs
EE/CA for Site 5
St. Juliens Creek Annex
Chesapeake, Virginia

COPCs Surface Soil Sediment

Metals

Aluminum

Antimony

Arsenic

Barium

(Berylium

[IChromium

[ICobalt

||Copper

[ICyanide

||Iron

[lLead

< 2 2 2 =2 <2 |2 |2 2

(IMercury

Nickel

Selenium

Silver

Thallium

Vanadium

2L 2 22 222 22 2 2 2 2|2 2 2 2 2]

Zinc

Pesticides

4,4'-DDD

4,4'-DDE

< 2

4,4DDT

Dieldrin

< 2 2 2 2| < <

[[Endrin aldehyde
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Table 2-2

Sample Locations Posing Unacceptable Levels of Human Health Risk

EE/CA for Site 5
St. Juliens Creek Annex
Chesapeake, Virginia

Sample Location cocC Concentration
Copper 6,470 mg/kg
SIS05-5S01 Lead 7,210 mg/kg
SJS05-SS09 Arsenic 111 K mg/kg
SJS05-SS11 Arsenic 152 mg/kg
SJS05-SS19 Lead 4,740 mg/kg
SJS05-SS44 Copper 209,000 J mg/kg
SJS05-SS46 Arsenic 136 mg/kg
SJS05-SS66 Copper 99,700 J mg/kg
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Table 2-3

Samples Within the Waste/Burnt Soil Area and Human Health Risk-Based Removal Areas
EE/CA for Site 5
St. Juliens Creek Annex
Chesapeake, Virginia

Station ID Sample ID Sample Date Planned Removal
SJS05-SS01 SJS05-SS01-000 06/24/97 v
SJS05-SS02 SJS05-SS02-000 06/26/97
SJS05-SS03 SJS05-SS03-000 06/26/97
SJS05-SS04 SJS05-SS04-000 06/26/97
SJS05-SS05 SJS05-SS05-000 06/26/97 v
SJS05-SS06 SJS05-SS06-000 06/26/97 v
SJS05-SS07 SJS05-SS07-000 06/26/97 v
SJS05-SS07 SJS05-SS07-000P duplicate v
SJS05-SS08 SJS05-SS08-000 06/26/97 v
SJS05-SS09 SJS05-SS09-000 06/26/97 v
SJS05-SS10 SJS05-SS10-000 04/21/99 v
SJS05-SS11 SJS05-SS11-000 04/21/99 v
SJS05-SS12 SJS05-SS12-000 04/22/99
SJS05-SS13 SJS05-SS13-000 04/21/99
SJS05-SS14 SJS05-SS14-000 04/22/99
SJS05-SS15 SJS05-SS15-000 04/21/99
SJS05-SS16 SJS05-SS16-000 04/22/99
SJS05-SS17 SJS05-SS17-000 04/22/99
SJS05-SS18 SJS05-SS18-000 04/22/99
SJS05-SS19 SJS05-5S19-000 04/22/99 v
SJS05-SS20 SJS05-SS20-000 04/22/99
SJS05-SS21 SJS05-5S21-000 04/22/99
SJS05-SS22 SJS05-SS22-000 04/22/99
SJS05-SS23 SJS05-5S23-000 04/22/99
SJS05-SS24 SJS05-SS24-000 04/22/99
SJS05-SS25 SJS05-5S25-000 04/22/99
SJS05-SS26 SJS05-SS26-000 04/22/99
SJS05-SS27 SJS05-SS27-000 04/22/99
SJS05-SS27 SJS05-SS27-000P 04/22/99
SJS05-SS28 SJS05-5528-000 04/22/99
SJS05-SS30 SJS05-SS30-000 04/19/99
SJS05-SS31 SJS05-SS31-000 04/19/99
SJS05-SS32 SJS05-SS32-000 04/19/99
SJS05-SS33 SJS05-SS33-000 04/22/99
SJS05-SS34 SJS05-SS34-000 04/22/99
SJS05-SS35 SJS05-SS35-000 04/22/99
SJS05-SS36 SJS05-SS36-000 11/04/02 v
SJS05-SS37 SJS05-SS37-000 11/04/02 v
SJS05-SS37 SJS05-SS37P-000 duplicate v
SJS05-SS38 SJS05-SS38-000 11/04/02
SJS05-SS39 SJS05-SS39-000 11/04/02
SJS05-S040 SJS05-SS40-00-03D 12/11/03
SJS05-S041 SJS05-SS41-00-03D 12/11/03
SJS05-S042 SJS05-SS42-00-03D 12/11/03
SJS05-S042 SJS05-5S42-00-03D-P duplicate
SJS05-S043 SJS05-SS43-00-03D 12/10/03

Page 1 of 2




Table 2-3

Samples Within the Waste/Burnt Soil Area and Human Health Risk-Based Removal Areas
EE/CA for Site 5
St. Juliens Creek Annex
Chesapeake, Virginia

Station ID Sample ID Sample Date Planned Removal
SJS05-S044 SJS05-SS44-00-03D 12/10/03 N
SJS05-S045 SJS05-SS45-00-03D 12/10/03
SJS05-S046 SJS05-SS46-00-03D 12/10/03 \
SJS05-S047 SJS05-SS47-00-03D 12/10/03
SJS05-S048 SJS05-SS48-00-03D 12/10/03
SJS05-S048 SJS05-SS48-00-03D-P duplicate
SJS05-S049 SJS05-SS49-00-03D 12/10/03
SJS05-SO50 SJS05-SS50-00-03D 12/10/03
SJS05-S0O50 SJS05-SS50-00-03D-P duplicate
SJS05-S051 SJS05-SS51-00-03D 12/10/03
SJS05-S052 SJS05-SS52-00-03D 12/10/03
SJS05-S053 SJS05-SS53-00-03D 12/10/03
SJS05-S054 SJS05-SS54-00-03D 12/10/03
SJS05-S0O55 SJS05-SS55-00-03D 12/10/03
SJS05-S056 SJS05-SS56-00-03D 12/11/03
SJS05-S057 SJS05-SS57-00-03D 12/11/03
SJS05-S058 SJS05-SS58-00-03D 12/11/03
SJS05-S059 SJS05-SS59-00-03D 12/11/03
SJS05-S060 SJS05-SS60-00-03D 12/11/03
SJS05-S061 SJS05-SS61-00-03D 12/11/03
SJS05-S062 SJS05-SS62-00-03D 12/10/03
SJS05-S063 SJS05-SS63-00-03D 12/10/03
SJS05-S064 SJS05-SS64-00-03D 12/10/03
SJS05-S065 SJS05-SS65-00-03D 12/10/03 \
SJS05-SO66 SJS05-SS66-00-03D 12/10/03 \
SJS05-S067 SJS05-SS67-00-03D 12/10/03
SJS05-SD01 SJS05-SD01-000 07/14/97
SJS05-SD02 SJS05-SD02-000 07/14/97
SJS05-SD03 SJS05-SD03-000 06/26/97
SJS05-SD04 SJS05-SD04-001 04/15/99
SJS05-SD05 SJS05-SD05-001 04/22/99
SJS05-SD06 SJS05-SD06-001 04/22/99
SJS05-SD06 SJS05-SD06-001P duplicate
SJS05-SD0O7 SJS05-SD07-001 10/28/99
SJS05-SD07 SJS05-SD07-001P duplicate
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Table 2-4
Selection of Ecological Comparison Values
EE/CA for Site 5
St. Juliens Creek Annex
Chesapeake, Virginia

95% Background]  Ecological
Ecological UTL for Dredge Comparison
COPCs Screening Value' Fill Soil Value®

Metals (MG/KG)

Aluminum 1 22,786 22,786
Antimony 0.48 1.47 1.47
Arsenic 328 24.0 328
Barium 440 98.0 440
(IBeryllium 0.02 1.0 1.0
[IChromium 0.01 45.0 45.0
[|Cobalt 100 13.0 100
[ICopper 15 58.0 58.0
[ICyanide 0.06 - 0.06
[liron 12 45,805 45,805
[|Lead 0.01 147 147
(IMercury 0.06 13 13
Nickel 2.00 19.0 19.0
Selenium 1.80 2.2 2.2
Silver 0.00001 0.7 0.7
Thallium 0.001 - 0.001
\Vanadium 0.5 70 70
Zinc 10 137 137
Pesticides (UG/KG)

4,4-DDD 100 5.3 100
4,4-DDE 100 9.0 100
4,4-DDT 100 21.0 100
Dieldrin 100 5.3 100
[[Endrin aldehyde 100 5.4 100
Notes:

L. Screening values used in the ERAs presented in the Rl (CH2M HILL, 2003) and ERI (CH2M HILL, 2006)

2_The greater of the ecological screening value and the 95% background UTL for dredge fill soil
"--" not detected in background
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Table 2-5

Average Ecological COPC Concentrations in Borrow Soil
EE/CA for Site 5
St. Juliens Creek Annex
Chesapeake, Virginia

LS08-BF1 LS08-BF2 | SJCA-S04-GF13| SICA-S04-TS14| SJS19-BMO1 | SJS19-BMO2
10/31/2005 2/3/2006 3/23/2005 4/5/2006 2/27/2006 2/27/2006 Average Borrow Soil

COPCs Camden Yards | Camden Yards | Suffolk Materials| Suffolk Materials| Suffolk Materials| Suffolk Materials Concentration1
Metals (MG/KG)
Aluminum NA 7900 2,820 7,320 1,670 5,450 5,032
Antimony NA 0.47 R 0.55 U 0.60 U 031U 032U 0.27
Arsenic 1.9 1.9 16 B 12 B 118 158 1.1
Barium NA 28.5J 8B 46.4 B 33B 19B 0.1
Beryllium NA 0157 0.097 B 0.13B 0.031 B 0.091 B 0.06
Chromium NA 9.4 5.7 5.9 1.7 4.7 55
Cobalt NA 0.73J 0.28 B 0.53 B 031B 0.37B 0.30
Copper NA 78B 16 B 5B 43 49 33
Cyanide NA 0.22 B 1 0.050 U 0.091 U 01U 0.25
Iron NA 2140 3,840 4,900 1,860 2,560 3,060
[lLead NA 9.4 K 54N 15 21 6.6 7.7
[IMercury NA 0.06 U 0.055 U 0.099 B 0.046 U 0.050 U 0.03
Nickel NA 391 07 8B 24 8B 118 218B 1.4
Selenium NA 0.94 U 0.86 UN 0.94 U 0.62 U 0.64 U 0.4
Silver NA 012U 0.15 UN 017 U 041 B 0.24 B 0.11
Thallium NA 11B 14U 15U 0.56 B 0.48 U 0.50
Vanadium NA 8.1J 15.8 10.8 B 58 B 78 B 7.2
Zinc NA 1217 3B 26 5.0 10.0 10.9
Pesticides (UG/KG)
4,4'-DDD NA 41U 36U 1.1 37U 38U 1.7
4,4'-DDE NA 41U 36U 9.7 37U 38U 35
4,4-DDT NA 41U 36U 25 37U 38U 6.5
Dieldrin 11 3.6 U 42U 37U 38U 3.7
[[Endrin aldehyde NA 41U 36U 42U 37U u 19
Notes:

L. Half of the detection limit values were used for non-detects.
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Table 2-6
Site-Wide Summary Statistics Based on Initial Planned Removal
EE/CA for Site 5
St. Juliens Creek Annex
Chesapeake, Virginia

Ratio of Mean to
Acceptable Level Concentration Posing
of Ecological Maximum Acceptable Level of
COPCs Risk* Maximum | Sample D Mean? Ecological Risk

Metals (MG/KG)

Aluminum 22,786 22200 | SJS05-SS49 [  8,584.1 0.4
Antimony 147 28 $JS05-SS38 0.9 0.6
Arsenic 328 816 $JS05-SS32 8.8 0.03
Barium 440 3,350 $JS05-SS52 1755 0.4
(IBeryllium 1.0 35 S$JS05-SD01 04 04
[lchromium 45.0 44.7 SJS05-SS35 16.9 04
[[Cobalt 100 46.8 SJS05-SD01 35 0.03
{lcopper 58.0 256 SJS05-SD01 41.2 07
[lcyanide 0.06 52 $JS05-SS51 04 6.3
fliron 45,805 161,000 | SJS05-SD02 |  18,065.0 0.4

[lLead 147 832 SJS05-SS40 143.9 1.0
(IMercury 13 11 SJS05-SS33 02 0.1

Nickel 19.0 711 $JS05-SS52 8.1 0.4
Selenium 22 21 $JS05-SS38 0.5 0.2

Silver 0.7 6.1 SJS05-S549 0.9 13
Thallium 0.001 5.7 SJS05-SD02 0.6 624.7
Vanadium 70 69.1 $JS05-SS35 26.5 0.4

Zinc 137 2,100 SJS05-5543 1722 13
Pesticides (UG/KG)

4,4-DDD 100 160 SJS05-SD01 124 0.1
4,4-DDE 100 4,700 $JS05-SS35 1976 20
4,4-DDT 100 3,100 $JS05-SS35 1573 16
Dieldrin 100 21 SJS05-SD03 3.7 0.04
[[Endrin aldehyde 100 8.9 SJS05-SD02 3.1 0.03
Notes:

1 The greater of the ecological screening value and the 95% background UTL for dredge fill soil
2. Site-wide mean of concentrations remaining after removal of samples driving potential human health risks and backfilling with borrow soil (includes

removal of SS01, SS05 through SS11, SS19, SS36, SS37, SS44, SS46, SS65 and SS66). Half of the detection limit values were used for non-detects.
Shaded cells indicate mean ratios-to-acceptable level of ecological risk greater than 1.0
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Table 2-7
Site-Wide Summary Statistics Based on Additional Removal to Address Potential Ecological Risk
EE/CA for Site 5
St. Juliens Creek Annex
Chesapeake, Virginia

Comparison Maximum Ratio of Mean to
COPCs Value' Maximum Sample ID Mean® Comparison Value

Metals (MG/KG)

Aluminum 22,786 21,300 SJS05-5S56 7,932.9 0.3
Antimony 147 28 $JS05-5S38 09 0.6
Arsenic 328 377 $JS05-5S38 6.5 0.02
Barium 440 3,350 SJS05-SS52 134 0.3
(IBeryllium 1.0 24 $JS05-SD03 03 03
[lchromium 45.0 39.5 SJS05-SS56 14.9 03
[[Cobalt 100 11 $JS05-5518 26 0.03
[lcopper 58.0 235 SJS05-5S67 333 06
[ICyanide 0.06 5.2 $JS05-SS51 03 53
[liron 45,805 161,000 $JS05-SD02 15,570 03
[lLead 147 832 $JS05-5540 124.8 0.8
(IMercury 13 11 $JS05-5S33 0.2 0.1
Nickel 19.0 711 $JS05-5S52 6.9 0.4
Selenium 2.2 21 $JS05-5S38 05 0.2
Silver 0.7 4.7 SJS05-SS56 0.7 1.0
Thallium 0.001 5.7 SJS05-SD02 0.6 636.0
Vanadium 70 62.1 $JS05-5523 231 0.3
Zinc 137 1,870 SJS05-5S52 124.6 0.9
Pesticides (UG/KG)

4,4-DDD 100 130 SJS05-SD04 9.6 0.1
4,4-DDE 100 4,700 SJS05-SS13 101.2 1.0
4,4-DDT 100 3,100 SJS05-SS56 63.2 0.6
Dieldrin 100 21 SJS05-SD03 3.8 0.04
[[Endrin aldehyde 100 8.9 5JS05-SD02 3.0 0.03
Notes:

L The greater of 95% background UTL for dredge fill soil, BTAG screening value, or alternate screening value from available scientific literature

% Site-wide mean of concentrations remaining after removal of samples driving potential human health and ecological risks, and backfilling with borrow soil
(includes removal of SS01, SS05 through SS11, SS19, SS36, SS37, SS43, SS44, SS46, SS49, SS50, SS65 SS66, and SD01). Half of the detection limit
values were used for non-detects.

Shaded cells indicate ratio of mean to comparison value of greater than 1.C
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Table 2-8

Summary of Samples Identified for Removal

EE/CA for Site 5

St. Juliens Creek Annex

Chesapeake, Virginia

Identified for Removal

Station ID Sample ID Sample Date | Human Health Ecological
SJS05-SS01|  SJS05-SS01-000 06/24/97 N
SJS05-SS05|  SJS05-SS05-000 06/26/97 v
SJS05-SS06|  SJS05-SS06-000 06/26/97 v
SJS05-SS07|  SJS05-SS07-000 06/26/97 v
SJS05-SS07|  SJS05-SS07-000P duplicate v
SJS05-SS08|  SJS05-SS08-000 06/26/97 v
SJS05-SS09|  SJS05-SS09-000 06/26/97 v
SJS05-SS10|  SJS05-SS10-000 04/21/99 v
SJS05-SS11|  SJS05-SS11-000 04/21/99 v
SJS05-SS19|  SJS05-SS19-000 04/22/99 v
SJS05-SS32|  SJS05-SS32-000 04/19/99 N
SJS05-SS35|  SJS05-SS35-000 04/22/99 N
SJS05-SS36|  SJS05-SS36-000 11/04/02 v
SJS05-SS37|  SJS05-SS37-000 11/04/02 v
SJS05-SS37|  SJS05-SS37P-000 duplicate v
SJS05-S043| SJS05-SS43-00-03D 12/10/03 N
SJS05-S044| SJS05-SS44-00-03D 12/10/03 v
SJS05-S046| SJS05-SS46-00-03D 12/10/03 v
SJS05-S049| SJS05-SS49-00-03D 12/10/03 N
$JS05-S050| SJS05-SS50-00-03D 12/10/03 N
SJS05-SO50 | SJS05-SS50-00-03D-P | duplicate N
$JS05-S065| SJS05-SS65-00-03D 12/10/03 v
$JS05-S066| SJS05-SS66-00-03D 12/10/03 v
SJS05-SD01|  SJS05-SD01-000 07/14/97 N
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Table 2-9
Human Health Risk-Based Cleanup Goals
EE/CA for Site 5
St. Juliens Creek Annex
Chesapeake, Virginia

CoC Adult Resident Child Resident
Non-Cancer Hazards HI=1 HI=1
Arsenic (mg/kg) 196 22
Copper (mg/kg) 28,080 3,043
Cancer Risks* TCR = 10™ TCR = 10
Arsenic (mg/kg) 39 39

* Based on Lifetime Resident
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Table 2-10
Calculation of Site-Specific Human Health Risk-Based Cleanup Goals for Soil

Lifetime Residential Scenario

EE/CA for Site 5

St. Juliens Creek Annex
Chesapeake, Virginia

Cancer Cancer Dermal
Slope Factor Slope Factor Absorption Ingestion Dermal Carcinogenic Risk-
Chemical Oral Dermal from Sail Adjustment Adjustment Based Cleanup Goal
(CSFo) (CSFd) (ABS) Factor Factor TCR=10"
(mg/kg-day)™ (mg/kg-day)™ (unitless) (mg-yr/kg-day) (mg-yr/kg-day) (mglkg)
Arsenic 1.50E+00 1.50E+00 3.00E-02 1.14E+02 3.6E+02 3.9E+01
Copper NA NA 1.00E-02 NA NA NA
Noncarcinogenic calculations: TCRxAT,

Soil Screening Level = 10°°
(mgrkg)

Ingestion Adjustment Factor :(

Dermal Adjustment Factor = (

mg

IRchilg x EDchildJ + [
BWehild

IRaguit EDaduItJ

BWaduit

K9, EDx [(CSFya x INg AF)+ (CSFyermar x ABSx Ing AF)]

SAchild* ARehilg* EDchildj +(8AadultXAFadultx ED;qul

BWehild BW.quit
EXPOSURE ASSUMPTIONS Child Adult
BW - Body weight (kilograms) 15 70
ATc - Averaging time for carcinogens (days) 25,550 25,550
EF - Exposure frequency (days/year) 350 350
ED - Exposure duration (year) 6 24
IRS - Ingestion rate (mg/day) 200 100
SA - Skin surface area (cm?) 2,800 5,700
AF - Soil to Skin Adherence Factor (mg/cmz-day) 0.20 0.07
Dermal absorption fraction from soil (unitless) chemical specific

! Target HQ calculated so that total HQ for a target organ does not exceed 1.
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Table 2-11
Calculation of Site-Specific Human Health Risk-Based Cleanup Goals for Soil
Adult Residential Scenario
EE/CA for Site 5
St. Juliens Creek Annex
Chesapeake, Virginia

Page 1 of 1

Chronic Chronic Dermal
Oral Dermal Target Absorption An Bn Noncarcinogenic Hazard
Chemical RfD RfD Organ from Soil Based Cleanup Goal
(RfDo) (RfDd) (ABS) HQ=1

(mg/kg-day) (mg/kg-day) (unitless) (mg/kg)
Arsenic 3.0E-04 3.0E-04 Skin/Vascular 3.00E-02 3.3E-01 4.0E-02 2.0E+02
Copper 4.00E-02 4.00E-02 Gastrointestinal 1.00E-02 2.5E-03 1.0E-04 2.8E+04
Noncarcinogenic calculations:

Soil Screening Level = Target HQ x BW x AT,
(mg/kg) EF X ED x (An + Bn)
An = 1/RfDo x IRS/10° mg/kg
Bn= 1/RfDd x SA X AF X ABS x 1/10° mg/kg
EXPOSURE ASSUMPTIONS
BW - Body weight (kilograms) 70
ATnc - Averaging time for noncarcinogens (days) 8,760
ATc - Averaging time for carcinogens (days) 25,550
EF - Exposure frequency (days/year) 350
ED - Exposure duration (year) 24
IRS - Ingestion rate (mg/day) 100
SA - Skin surface area (cm?) 5,700
AF - Soil to Skin Adherence Factor (mg/cmz-day) 0.07
chemical

ABS - Absorption Factor (unitless) specific




Table 2-12

Calculation of Site-Specific Human Health Risk-Based Cleanup Goals for Soil

Child Residential Scenario

EE/CA for Site 5
St. Juliens Creek Annex
Chesapeake, Virginia

Page 1 of 1

Chronic Chronic Dermal
Oral Dermal Target Absorption An Bn Noncarcinogenic Hazard-
Chemical RfD RfD Organ from Soil Based Cleanup Goal
(RfDo) (RfDd) (ABS) HQ=1

(mg/kg-day) (mg/kg-day) (unitless) (mg/kg)
Arsenic 3.0E-04 3.0E-04 Skin/Vascular 3.00E-02 6.7E-01 5.6E-02 2.2E+01
Copper 4.00E-02 4.00E-02 Gastrointestinal 1.00E-02 5.0E-03 1.4E-04 3.0E+03
Noncarcinogenic calculations:

Soil Screening Level = Target HQ x BW x AT,
(mg/kg) EF X ED x (An + Bn)
An = 1/RfDo x IRS/10° mg/kg
Bn= 1/RfDd x SA X AF x ABS x 1/10° mg/kg
EXPOSURE ASSUMPTIONS
BW - Body weight (kilograms) 15
ATnc - Averaging time for noncarcinogens (days) 2,190
ATc - Averaging time for carcinogens (days) 25,550
EF - Exposure frequency (days/year) 350
ED - Exposure duration (year) 6
IRS - Ingestion rate (mg/day) 200
SA - Skin surface area (cm?) 2,800
AF - Soil to Skin Adherence Factor (mg/cmz-day) 0.20
chemical

ABS - Absorption Factor (unitless) specific



Table 2-13

EE/CA for Site 5
St. Juliens Creek Annex
Chesapeake, Virginia

Summary of Background UTLs and Human Health Risk-Based Cleanup Goals

cocC 95% Background UTL | Human Health Risk-
for Dredge Fill Soil Based Cleanup Goals
Arsenic (mg/kg) 14 22
Copper (mg/kg) 40 3,043
Lead (mg/kg) 86 400*

Recommended cleanup goals are shaded gray
*Average site-wide concentration
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SECTION 3

Identification of Removal Action Objectives

3.1 Statutory Limits on Removal Actions

The NCP 40 CFR Part 300.415 dictates statutory limits of $2 million and 12 months of
CERCLA fund-financed removal actions, with statutory exemptions for emergencies and
actions consistent with the removal action to be taken. This removal action will not be
CERCLA fund-financed; it will be financed by the Navy. The Navy/Marine Corps IR
Manual does not limit the cost or duration of the removal action; however, cost-effectiveness
is a recommended criterion for the evaluation of removal action alternatives.

3.2 Removal Action Scope

The scope of this removal action is to address potential risk to human health and ecological
receptors associated with waste, burnt soil, and impacted surface soil and sediment. In this
EE/CA, several removal action alternatives have been developed to meet the following
removal action objectives for Site 5:

¢ Implement measures that mitigate potential unacceptable risk to human health and the
environment posed by exposure to waste, burnt soil, and impacted surface soil and
sediment.

e Remove the potential source of contamination to the shallow groundwater.
e Perform a removal action in preparation for site closeout under CERCLA with NFA.

The scope of the engineering measures for each removal alternative developed is discussed
in Section 4.

3.3 Determination of Removal Schedule

The EE/CA was drafted was placed in the information repository for a 30-day public
comment period. Notice of its availability, along with a brief summary, was published in the
local newspaper on January 19, 2007. No public comments were received during the 30 day
period. A public information session was not held during or following the public comment
period because no comments were received and the meeting was not requested.

Since this removal action has been designated non-time critical, the start date will be
determined by factors other than the urgency of the threat. Possible factors include weather
conditions, the availability of resources, and site constraints.
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ENGINEERING EVALUATION/COST ANALYSIS FOR SITE 5 WASTE/BURNT SOIL AREA AND IMPACTED SURFACE SOIL AND SEDIMENT AREAS

The total project period is predicted to last approximately 14 months from the end of the of
the public comment period through completion of CERCLA documentation. Critical
milestone periods related to the EE/CA are summarized below:

EE/CA Public Comment Period —1 month

Work Plan, Subcontracting and Mobilization —3 months
Removal Action—6 months

CERCLA Documentation —4 months

The estimated timeframe includes the time required for mobilization and setup of
equipment and performing the selected removal actions.

3.4 Applicable or Relevant and Appropriate Requirements

As required by Section 121 of CERCLA, remedial actions carried out under Section 104 or
secured under Section 106 must attain the levels of standards of control for hazardous
substances, pollutants, or contaminants specified by the applicable or relevant and
appropriate requirements (ARARs) of federal and state environmental laws and state
facility-siting laws, unless waivers are obtained. The requirements of CERCLA generally
apply as a matter of law only to remedial actions. However, as required by USEPA’s policy
40 CFR Section 300.415(j), ARARs will be identified and attained for removal actions to the
extent practicable. Three factors will be applied to determine whether the identification and
attainment of ARARSs is practicable in a particular removal situation: (1) the exigencies of the
situation; (2) the scope of the removal action to be taken; and (3) the effect of ARAR
attainment on the statutory limits for removal action duration and cost.

ARARSs are identified by the USEPA as either being applicable to a situation or relevant and
appropriate to it. These distinctions are critical to understanding the constraints imposed on
response alternatives by environmental regulations other than CERCLA. The definitions of
ARARs below are from the USEPA guidance (USEPA, October 1988).

“Applicable requirements” are standards and other environmental protection requirements
of federal or state law dealing with a hazardous substance, pollutant, contaminant, action
being taken, location, or other circumstance at a CERCLA site.

“Relevant and appropriate requirements” are standards and environmental protection
criteria of federal or state law that, although not “applicable” to a hazardous substance,
pollutant, contaminant, action being taken, location, or other circumstance, address
problems or situations sufficiently similar to those encountered at the CERCLA site that
their use is well suited to the particular site. The procedure to determine if a requirement is
relevant and appropriate is a two-step process. A requirement is “relevant” if it addresses
problems or situations sufficiently similar to the circumstances of the proposed response
action. A requirement is “appropriate” if it would also be well suited to the conditions of the
site.

A requirement may be “relevant” to a particular situation but not “appropriate,” given
site-specific circumstances; such a requirement would not be an ARAR for the site. A
requirement that is relevant and appropriate must be met as if it were applicable. Relevant
and appropriate requirements that are more stringent than applicable requirements take
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SECTION 3—IDENTIFICATION OF REMOVAL ACTION OBJECTIVES

precedence. However, more discretion is allowed in determining relevant and appropriate
requirements than in determining applicable requirements.

“To-be-considered” (TBC) are non-promulgated advisories or guidance issued by federal or
state government that are not legally binding, and do not have the status of potential
ARARs. TBCs are evaluated along with ARARs and may be implemented by USEPA when
ARARs are not fully protective of human health and the environment.

Another factor in determining which response requirement must be met is whether the
requirement is substantive or administrative. Onsite CERCLA response actions must meet
substantive requirements but not administrative requirements. Substantive requirements
are those dealing directly with actions or with conditions in the environment.
Administrative requirements implement the substantive requirements by prescribing
procedures such as fees, permitting, and inspection that make substantive requirements
effective. This distinction applies to onsite actions only; offsite response actions are subject
to all applicable standards and regulations, including administrative requirements such as
permits.

Three classifications of requirements are defined by USEPA in the ARAR determination
process: chemical-specific, location-specific, and action-specific.

Chemical-specific ARARs are health or risk management-based numbers or methodologies
that result in the establishment of numerical values for a given medium that would meet the
NCP “threshold criterion” of overall protection of human health and the environment.
These requirements generally set protective cleanup concentrations for the chemicals of
concern (COCs) in the designated media, or set safe concentrations of discharge for response
activity. Chemical-specific requirements are generally set for a single chemical or closely
related group of chemicals and do not typically consider mixtures of chemicals. When
chemical-specific requirements do not adequately protect human health or the environment,
cleanup goals may be set below the TBC value. Federal and Commonwealth of Virginia
chemical-specific regulations that have been reviewed are summarized in Appendix C.

Location-specific ARARs restrict response activities and media concentrations based on the
characteristics of the surrounding environments. Location-specific ARARs may include
restrictions on response actions within wetlands or floodplains, near locations of known
endangered species, or on protected waterways. Federal and Commonwealth of Virginia
location-specific regulations that have been reviewed are summarized in Appendix C.

Action-specific ARARs are usually technology- or activity-based requirements or limitations
on actions taken with respect to hazardous substances. Federal and Commonwealth of
Virginia action-specific ARARs that may affect the development and conceptual
arrangement of response alternatives are summarized in Appendix C.
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SECTION 4

Identification and Analysis of Removal Action
Alternatives

A removal action is planned for Site 5 based on the removal areas identified in Section 2.4.
The alternatives for this NTCRA were considered using professional judgment and
information from previous investigations. Alternatives were evaluated based on
effectiveness, implementability, and cost. The no action alternative was evaluated for
comparative purposes.

4.1 Description of Removal Action Alternatives Common
Components

There are several activities that are components of multiple alternatives. A description of
those activities follows to reduce the redundancy in the individual alternative descriptions:

Monitoring Well Abandonment/Installation: Two monitoring wells (SJS05-MW01S and
SJS05-MWO01D) require abandonment for Alternatives 2, 3, and 4. The remainder of the
monitoring wells (SJS05-MWO02S, SJS05-MW02D, SJS05-MWO03S, SJS05-MW04S,
SJS05-MWO04D, and SJS05-MWO05S) remains in place. For alternatives where the wells are
abandoned, a new shallow groundwater monitoring well will be installed as near to the
original location as practical. The deep groundwater well will not be replaced because no
risks were identified in deep groundwater and no additional monitoring is planned.

Munitions and Explosives of Concern (MEC) Support: A two to four person team of MEC
support personnel will provide construction support for all intrusive activities at Site 5,
including clearing, sampling, excavation, well installation, and fence installation. The MEC
support personnel will directly control all intrusive activities in order to achieve maximum
operational safety and efficiency. The MEC support team will be responsible for identifying
any potential MEC-related items through the use of magnetometers and visual observation
during all intrusive activities. No intrusive activities may take place without the presence of
the MEC support team. MEC support personnel will also be responsible for overseeing the
mechanical screening of all excavated material prior to offsite disposal.

Erosion and Sediment Controls: Erosion and sediment controls will be installed for
Alternatives 2, 3, and 4. Specific controls will be developed in the removal action work plan.
The controls will be installed and maintained in accordance with the Virginia Erosion and
Sediment Control Handbook. Erosion and sediment controls will consist of perimeter controls
and diversion berms.

Site Clearing: Site clearing will be required for Alternatives 2, 3, and 4 and consists of
approximately 1.1 acres of brush clearing and 0.5 acres of small tree clearing.
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Waste Characterization Sampling: Waste characterization samples will be collected as part
of alternatives that require offsite disposal of material. Waste characterization analysis
consists of full Toxicity Characteristic Leaching Procedure (TCLP), corrosivity, reactivity,
ignitability, and total petroleum hydrocarbon (TPH), along with any additional testing
required by the disposal facility. Waste characterization samples will be collected at the rate
required by the disposal facility.

Excavation: Alternatives consisting of excavation include the excavation of the removal
areas defined in Section 2.4. As indicated in Section 2.4, the waste/burnt soil area was
delineated during the RI. The waste/burnt soil area covers approximately 4.2 acres and
extends to a depth ranging from surficial to 26 inches bgs. The actual horizontal and vertical
limits will be determined visually during the removal action. The RI test pit locations are
indicated in Figure 4-1 and the field logs are provided in Appendix D. Although a SJCA
employee interview noted asbestos pipe buried to 10 ft (indicated in Section 2.2), because
there are no other records of disposal to such great depth, the removal action depth is based
on the RI waste delineation. In the removal areas outside of the waste/burnt soil area,
surface soil will be removed to a depth of 1 ft, based on subsurface soil data collected during
the RI. Confirmation samples will be collected to confirm the vertical extent of the
waste/burnt soil and human health risk-based excavations is sufficient, as described below.
All excavated materials will be mechanically screened to identify any MEC-related items
prior to being loaded for offsite disposal. MEC support personnel will oversee both the
excavation and screening process to ensure that MEC-related items are identified. Materials
excavated from below the current water table at the time of the excavation may require
dewatering prior to being screened. A dewatering pad will be constructed on the site to
allow water to drain from the soil sufficiently to allow mechanical screening; it is anticipated
that no dewatering additives will be necessary to sufficiently solidify the material prior to
offsite disposal. Water from the dewatering pad will be allowed to re-infiltrate back into the
ground at the site.

Confirmation Sampling: Confirmation samples will be collected and analyzed for arsenic,
copper, and lead. Within the waste/burnt soil area, confirmation samples will be collected
below the visible limits of the waste. In the human risk-based removal areas, confirmation
samples will be collected at a depth of 1 ft. To delineate the horizontal extent of the
waste/burnt soil area, 10 soil samples will be collected around the perimeter of the
excavation. The horizontal extent of the human health risk-based areas is defined by existing
samples where concentrations do not pose a potential human health risk (Figure 2-5). To
verify that the vertical extent of the removal action results in concentrations protective of
human health, the EE/CA assumes that confirmation soil samples will be collected based on
75 x 75 ft grids. For the two isolated human health risk-based removal areas (SJS05-5519 and
SJS05-5566), confirmation sampling will consist of one floor sample and 4 wall samples.

The confirmation sample results will be screened against the risk-based cleanup goals
(Table 2-13). If all of the concentrations from the confirmation samples do not meet the
cleanup goals, the 95% upper confidence limit (UCL) of the mean will be calculated for the
confirmation samples, and if the 95% UCL of the mean is below the cleanup goal, no
additional removal will be required. If the 95% UCL exceeds the cleanup goal, additional
removal will be conducted until the 95% UCL of all confirmation samples is below the
cleanup goal.
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Offsite Transportation and Disposal: All excavated materials will be loaded into haul
trucks and transported to an offsite disposal facility for disposal. Disposal facility selection
will be based on the results of the waste-characterization samples and will be approved by
the Navy prior to transport of any material.

Offsite Borrow: Because there is no known onsite borrow source, all fill material will be
brought from offsite. Offsite borrow materials, including general fill, vegetative support
material, and topsoil, will be certified clean through analytical testing of VOCs, SVOCs,
pesticides/ polychlorinated biphenyls (PCBs) and metals and comparison to USEPA Region
III Residential Risk-Based Concentrations (RBCs) and the 95% UTL for dredge fill.
Additionally, cover material will contain less than 50 mg/kg TPH and less than 10 mg/kg
benzene, toluene, ethylbenzene, and xylene (BTEX). BTAG ecological screening values will
also be considered in evaluation of the fill source. General fill and vegetative support
material will consist of clean fill with a maximum particle size of 3 inches. Vegetative
support material will be used to provide a suitable base for topsoil. Acceptable topsoil is
defined as native or amended soil with an organic salt concentration less than 500 parts per
million (ppm), organic content at a minimum of 1.5 percent, and a pH of 6 to 7.5. Topsoil
shall be classified as a loam, sandy loam, silt loam, sandy clay loam, or clay loam and have a
maximum particle size of % inch.

Vegetative Stabilization through Native Grasses and Wildflowers: Vegetative stabilization
through native grasses and wildflowers will consist of hydroseeding all or portions of the
site to establish a vegetative stand of temperature- and drought-resistant native grasses and
wildflowers. The vegetation will require minimal maintenance, will survive in a
low-nutrient soil, and will have sufficient density to control the rate of erosion (less than

2 tons per acre per year).

Compensatory Wetland Mitigation: Implementation of Alternatives 2, 3, and 4 will each
result in temporary or permanent impact to the existing wetland. In the case of each
alternative, a compensatory wetland mitigation plan will be developed to document the
methods that will be employed to off-set the wetland impacts. For the alternatives resulting
in temporary impacts (Alternatives 3 and 4), the impacted areas will need to be restored as
wetlands. For the alternative resulting in a permanent loss of wetlands (Alternative 2), a
wetland will need to be created at an undetermined location to off-set the loss of the
wetland. Details of the compensatory mitigation plan for the selected alternative will be
developed by the SJCA Tier I Partnering Team.

4.2 Description of Removal Action Alternatives

4.2.1 Alternative 1—No Action

The no action alternative implies that no removal work will be done. The area will be left as
it currently exists, leaving the waste, burnt soil, and impacted surface soil and sediment in
place. Under this alternative, no controls or removal technologies will be implemented.
CERCLA (Section 121(c)), as amended by SARA (1986), requires that the site be reviewed
every 5 years since the waste, burnt soil, and impacted surface soil and sediment remain on
site. It is assumed that the current level of maintenance will be sustained.
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4.2.2 Alternative 2—Cover Installation

Alternative 2 provides for the construction of a cover over the waste/burnt soil area and
impacted surface soil and sediment in the human health and ecological risk-based removal
areas. The cover consists of a soil cover over most of the site and an asphalt cover over a
portion of the site. Figure 4-2 shows the conceptual layout for placing the cover and

Figure 4-3 presents schematics of typical soil and asphalt covers. This alternative will
include monitoring well abandonment and installation. The site will be cleared with MEC
support oversight prior to the cover installation.

The soil cover will be installed with minimum 2 percent slopes to promote surface water
drainage and maximum 3H:1V slopes for stability. The soil cover will be 2-ft thick,
consisting of an 18-inch vegetative support layer overlain by a 6-inch topsoil layer, and will
be stabilized with native grasses and wildflowers.

The asphalt cover will be in accordance with Virginia Department of Transportation
(VDOT) standards. Curbs will be installed for storm water control. The regulatory and
supplemental layers of the asphalt cover (from bottom to top) will include a compacted
leveling layer of offsite general fill, an aggregate base layer of VDOT 21A stone, and an
asphaltic concrete pavement layer meeting the mix design criteria of VDOT SM-2A.

Implementation of this alternative will result in the permanent loss of approximately

1.17 acres of wetland. As a result, it is assumed that additional wetland will need to be
created at a 2:1 ratio as compensatory wetland mitigation. Determination of the type and
location of the compensatory mitigation wetland is not part of this EE/CA; however, a
relative cost has been incorporated in the estimate for this alternative in order to more
accurately reflect the actual anticipated cost associated with this alternative. Exclusion of the
wetland from the cost would bias the cost lower than what it would actually cost.

The cover alternative incorporates actions for erosion protection, maintenance and
performance monitoring (groundwater assessment, soil cover inspection, and wetland
monitoring), and land use controls (LUCs) (future land use management).

4.2.3 Alternative 3—Excavation and Backfill

Alternative 3 includes the abandonment of monitoring wells, site clearing, excavation of the
waste and burnt soil to visible limits, excavation of the surrounding surface soil and
sediment in the human health and ecological risk-based removal areas to a minimum of 1 ft
bgs, mechanical screening of the excavated material, confirmation sampling, backfill of the
excavations to original grade with imported clean fill, restoration to the original condition,
and monitoring well installation. The driveway leading to Building 272 will be excavated
then restored to operation during the restoration process. MEC support will be required for
the intrusive activities of this alternative. Confirmation samples will be collected to verify
that the risk-based cleanup goals have been met. Backfill material will consist of general fill
and topsoil. General fill will be used to fill the excavation to within 6 in of the surrounding
grade. General fill will be placed and compacted in the excavation in 6- to 8-inch lifts.
Topsoil will be used for the remaining 6 inches, returning the site to its original grade. Site
restoration will include re-vegetation of the upland and wetland areas to their pre-existing
condition with the appropriate native seed for each area.

44 WDC.070580002



SECTION 4—IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION ALTERNATIVES

Implementation of Alternative 3 will require 2 years of monitoring and maintenance of the
site. Monitoring will verify that the appropriate vegetation has been established to return
the wetland to its pre-existing condition. Maintenance will include implementation of
measures to prevent the invasion of non-native plant species, including phragmites, as well
as nuisance wildlife control, including waterfowl and rodents (prevent tree/shrub girding
by mice burrowing muskrats and nutria).

For estimating purposes, an excavation depth of 2.5 ft over the waste/burnt soil area and
1-ft over the human health and ecological risk-based removal areas was assumed. It was
also assumed that 25% of the confirmation samples will exceed the risk-based cleanup goals
and those areas will require an additional 0.5 ft excavation. The total volume of excavated
waste, burnt soil, and impacted surface soil and sediment is estimated at 26,420 in-place
cubic yards (cy). Figure 4-4 illustrates the limits of the excavation and restoration area, and
Figure 4-5 illustrates a typical section of the excavation area.

4.2.4 Alternative 4—Excavation and Restoration/Wetland Creation

Alternative 4 provides for the excavation of the waste/burnt soil area to the visible limits
and excavation of the surrounding surface soil and sediment in the human health and
ecological risk-based removal areas to a minimum of 1 ft, followed by restoration of a
portion of the area as an upland area, a portion as a transitional area, and a portion as a
wetland. Several field activities and analyses were conducted to assess the feasibility of this
alternative, and are documented in a technical memorandum (Appendix E).

Specific components of the excavation portion of the alternative include monitoring well
abandonment, clearing, excavation, confirmation sampling, material screening, offsite
disposal, and monitoring well installation. Figure 4-6 illustrates the excavation area for this
alternative. MEC support will be required for all intrusive activities of this alternative.
During the excavation, the driveway leading to Building 272 will be excavated and restored
to operation during the restoration process. Other restoration components include backfill
of the surrounding surface soil and sediment in the human health and ecological risk-based
removal areas with general fill and topsoil; the placement of 6 inches of imported topsoil to
provide a suitable planting base; installation of a monitoring well; vegetative stabilization of
the upland portion of the site with native grasses, shrubs, trees, and wildflowers;
establishment of an emergent wetland in the eastern portion of the site by seeding the area
with emergent wetland plants; and establishment of transitional wetland areas between the
upland and emergent wetland by planting fast-growing wetland shrubs and trees as well as
seeding the area with emergent vegetation.

During the restoration, minor sloping will be performed to tie the excavated area to the
surrounding grade. A planting plan, including quick-growing wetland shrubs and trees,
will be developed within the removal action work plan to provide the best possible chance
of precluding further spreading of the phragmites from the adjacent areas; however, because
the hydrology and hydrogeology of the area may not be capable of supporting a high
quality emergent wetland, in the event that phragmites spreads into the restored area, no
active phragmites removal will be conducted after the removal action (e.g. during the
follow-up maintenance and monitoring).
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It is anticipated that restoration will include various planting zones. Portions of the site will
be seeded with emergent wetland species, such as soft rush, sedges, and cattail. Around this
emergent wetland area, a transitional area will be created by seeding with emergent
wetland species and planting quick-growing wetland shrubs and trees, such as hazel adler
and silky dogwood. Adjacent, another transitional area will be created by planting of
wetland shrubs and trees, such as red maple, and seeding with an upland grass/wildflower
mixture. The remaining portion of the site will be seeded with native grasses and
wildflowers for restoration as an upland area. Figure 4-7 illustrates the various anticipated
planting zones and conceptual restoration plan. Based on the hydraulic conditions of the
site, the appropriate vegetation will naturally dominate the areas over time. Because the
existing and adjacent wetlands at the site are dominated by phragmites, it is possible that the
restoration area will eventually be dominated by phragmites.

Physical deterrents will be installed concurrently with the restoration of the site, including
both fencing and overhead wiring with bird scare tape attached, to prevent large birds,
including geese, from walking or flying into the area while the plants become established.

The existing wetland is supported largely by surface water from north and east of the site
that flows through a culvert from the south end of Wetland 1 to the north extreme of
Wetland 3 (Figure 2-3). Because the area where the culvert is located will be excavated
during this alternative, the culvert will be removed and replaced further east of its current
location. A diversion berm will be installed just west of the culvert to maintain the water
level and hydroperiod of the existing wetland by preventing water discharging from the
culvert from flowing into the lower elevation of the excavated area.

Implementation of Alternative 4 will require 2 years of monitoring and maintenance of the
site. Monitoring will verify sufficient vegetation has been established (i.e., 85% coverage).
Maintenance will include implementation of nuisance wildlife control, including waterfowl
and rodents (prevent tree/shrub girding by mice burrowing muskrats and nutria).

For estimating purposes, an excavation depth of 2.5 ft over the waste/burnt soil area and

1 ft over the human health and ecological risk-based removal areas was assumed. It was also
assumed that 25% of the confirmation samples will exceed the risk-based cleanup goals and
those areas will require an additional 0.5 ft excavation. The total volume of excavated waste,
burnt soil, and impacted surface soil and sediment is estimated at 26,420 in-place cy. Topsoil
placement of 0.5 ft will follow to provide planting medium if the underlying exposed soil is
determined to be unsuitable for plant growth.

4.3 Evaluation Criteria

The evaluation criteria are based on the USEPA guidance document Guidance on Conducting
Non-Time Critical Removal Actions Under CERCLA (USEPA /540-R-93-057).

4.3.1 Effectiveness

The effectiveness criterion addresses the expected results of the removal alternatives. It includes
two major subcategories: protectiveness and ability to achieve the removal objectives.
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Protectiveness

To be protective, the removal alternative must be:

Protective of public health and community;
Protective of workers during implementation;
Protective of the environment; and
Compliant with ARARs.

Ability to Achieve Removal Objectives

To successfully achieve the removal objectives, the removal alternative must:

e Meet the expected level of treatment or containment;
e Have no residual effect concerns; and
¢ Maintain long-term control.

4.3.2 Implementability

The implementability criterion encompasses the technical and administrative feasibility of the
removal action. It includes three subcategories: technical feasibility, availability of resources,
and administrative feasibility.

Technical Feasibility

Technical feasibility includes:

e Construction and operational consideration;

¢ Demonstrated performance and useful life;

¢ Adaptability to environmental conditions;

e Contribution to performance of long-term removal actions; and
¢ Implementation within the allotted time.

Availability of Resources

Availability of resources includes:

Availability of equipment;

Availability of personnel and services;
Laboratory testing capacity;

Offsite treatment and disposal capacity; and
Post-removal site control.

Administrative Feasibility

Administrative feasibility includes:

e Required permits and/or easement or rights-of-way;

¢ Impacts on adjoining property;

e Ability to impose institutional controls; and

e Likelihood of obtaining exemptions from statutory limits (if needed).
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4.3.3 Cost

The cost criterion encompasses the life-cycle costs of a project, including the projected
implementation costs and the long-term operational and maintenance costs of the remedial
action. For the detailed cost analysis, the expenditures required to complete each alternative
were estimated in terms of capital costs, including direct and indirect costs, to complete
initial construction activities. Direct costs include the cost of construction, equipment, land
and site development, treatment, transportation, and disposal. Indirect costs include
engineering expenses and contingency allowances.

Annual Operations and Maintenance (O&M) costs, which are post-construction costs
required to ensure the continued effectiveness of the removal action, are applicable to
Alternative 2 and 5, and are incorporated into the cost estimate. Expenditures that occur
over a time period are analyzed using present worth, which discounts all future costs to a
common base year. Present worth analyses allows the cost of the removal action to be
compared on the basis of a single figure representing the amount of money that, if invested
in the base year and disbursed as needed, will be sufficient to cover all costs associated with
the life of the removal action. Assumptions associated with present worth calculations
include a discount rated of 3.0 percent (OMB Circular No. A-94, Appendix C, Revised
January 2003), cost estimates in the planning years in constant dollars, and a period of
performance that will vary on the activity, but will not exceed 30 years.

The costs estimates are provided to an accuracy of +50 percent and -30 percent. The
alternative cost estimates were developed in 2005 dollars and based on information
published by R.S. Means Site Work and Landscape Cost Data (2005), and have therefore been
adjusted by 3% per year to reflect inflation. Where R.S. Means data were not available or not
applicable, phone quotes, similar projects, or engineering estimates were used for unit
pricing. Appendix E provides cost estimate details pertaining to each alternative discussed
in the following sections.

4.4 Evaluation of Alternatives

Table 4-1 presents a comparison of these alternatives with respect to effectiveness, ease of
implementation, and present worth cost over 30 years.
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Table 4-1

Evaluation of Removal Alternatives

EE/CA for Site 5

St. Juliens Creek Annex
Chesapeake, Virginia

Alternative Description Effectiveness Ease of Implementation Present Worth Cost
Alternative 1 No removal work performed. Not Effective Straightforward No Cost
No Action Site will be left "as is". $0

Protectiveness Technical Feasibility
The impacted waste, soil, and sediment is left onsite, and constituents may No action to implement
migrate into surrounding environmental media over time. This alternative is
not protective of human health and the environment.
Compliance with ARARs Availability of Resources
This alternative does not comply with chemical-specific ARARs. Location- and No resources required
action-specific ARARs do not apply.
Ability to Achieve Removal Action Objectives Administrative Feasibility
This alternative does not meet the removal action objectives. This alternative has the potential for contaminant migration.
Alternative 2 Construct cover (partial soil, Moderately Effective Moderately Straightforward Moderate
Cover Installation partial asphalt). $2,622,000
Post-construction activities, Protectiveness Technical Feasibility
including O&M of cover, This alternative minimizes surface water run-on and erosion to prevent Methods for implementation of this alternative are well-established and can be completed
groundwater monitoring, and  exposure to the waste and impacted soil and sediment and reduces the with conventional equipment in a relatively short time frame. However, because of the flat
LUCs will be required. infiltration of precipitation and the subsequent leaching of contaminants to topography of the site, it will be difficult to achieve proper drainage on the site with the
groundwater. However, because the waste and impacted soil and sediment is construction of the soil cover.
left onsite, constituents may migrate into surrounding environmental media
over time. This alternative potentially exposes workers to contaminated
materials during construction; workers would be required to receive training
and use personal protective equipment. This alternative is protective of
human health and the environment because it prevents direct exposure to
waste and impacted soil and sediment.
Compliance with ARARs Availability of Resources
Because waste and impacted soil and sediment will remain in place, Equipment, personnel, and services required for implementation of this alternative are
groundwater monitoring will be required to verify the effectiveness of the readily available in the area. Because implementation of this alternative would result in the
remedy. Since a portion of the wetland present on site will be permanently permanent loss of wetland, compensatory wetland mitigation will be likely be required and a
lost, this alternative does not achieve compliance with location- and action- location will need to be identified where the wetland can be created.
specific ARARs.
Ability to Achieve Removal Action Objectives Administrative Feasibility
This alternative does not achieve the removal action objectives since the Because impacted soil and sediment remains on site, regular maintenance and groundwater
waste and impacted soil and sediment would remain in place. monitoring, deed restrictions, LUCs, and five-year reviews will be required. There is also a
slight potential for contaminant migration. A compensatory mitigation plan needs to be
prepared and USACE approval needs to be obtained prior to excavation of the wetland
area*. Because a portion of the wetland will be permanently lost, approval may be difficult.
Construction of a compensatory wetland will most likely be required. Identification of an
appropriate location and implementation may be difficult.
Alternative 3 Excavate waste and burnt soil Highly Effective Moderately Straightforward Moderate
Excavation and to visible and impacted site- $3,878,000

Backfill

wide surface soil and upper
drainage sediment to a
minimum of 1-ft, collect
confirmation samples, backfill
with imported material, and
restore the site (grading and
seeding) to pre-existing
conditions.

Protectiveness

Because excavated waste and impacted soil and sediment are being
transported off site, this alternative has a slight risk of exposing the
surrounding communities to the contaminants during transport. To prevent
exposure to the community, trucks will not be overloaded and will be covered
prior to leaving the site. This alternative potentially exposes workers to
contaminated materials during construction; workers would be required to
receive training and use personal protective equipment. Since waste and
impacted soil and sediment is removed from the site, potential risks to human
health and the environment is eliminated. Thus, this alternative is protective.

Compliance with ARARs

This alternative complies with chemical-specific ARARs. Although existing
wetlands are impacted, they are restored to their current condition; therefore,
this alternative achieves compliance with location- and action-specific ARARs.
Ability to Achieve Removal Action Objectives

This alternative meets the removal action objectives.

Technical Feasibility

Methods for excavation and backfill are well-established and can be completed with
conventional equipment in a relatively short time frame. Precautionary measures for MEC
identification and segregation and management of nuisance water encountered during the
excavation are required and increase the difficulty of implementation.

Availability of Resources

Equipment, personnel, and services required for implementation of this alternative are
readily available in the area. MEC support personnel are not standard but are available. Off-
site disposal capacity for the excavated material is locally available.

Administrative Feasibility

A compensatory mitigation plan and coordination with USACE are required prior to
excavation within the wetland area; however, because the wetland impacts are temporary
and the wetland will be restored, approval should be obtainable*.
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Table 4-1
Evaluation of Removal Alternatives
EE/CA for Site 5
St. Juliens Creek Annex
Chesapeake, Virginia

Alternative Description Effectiveness Ease of Implementation Present Worth Cost
Alternative 4 Excavate waste and burnt soil Highly Effective Moderately Straightforward Moderate
Excavation and to visible limits and impacted $3,593,000
Restoration/ site-wide surface soil and Protectiveness Technical Feasibility
Wetland Creation upper drainage sediment a Because excavated waste and impacted soil and sediment are being Methods for excavation and restoration are well-established and can be completed with

minimum of 1-ft, collect transported off site, this alternative has a slight risk of exposing the conventional equipment in a relatively short time. Precautionary measures for MEC
confirmation samples, backfill ~ surrounding communities to the contaminants during transport. To prevent identification and segregation and management of nuisance water encountered during the
waste/burnt soil area with 6" of exposure to the community, trucks will not be overloaded and will be covered  excavation are required and increase the difficulty of implementation.

imported material, backfill prior to leaving the site. This alternative potentially exposes workers to

impacted site-wide surface soil contaminated materials during construction; workers would be required to

areas to pre-existing grade, receive training and use personal protective equipment. Since waste and

and restore the site in various  impacted soil and sediment is removed from the site, potential risks to human

zones (upland, transitional, health and the environment are eliminated. Thus, this alternative is protective.

wetland). In addition, there is an opportunity for environmental enhancement through the

enlargement and enhancement of wetlands.

Compliance with ARARs Availability of Resources

This alternative complies with chemical-specific ARARs. Although existing Equipment, personnel, and services required for implementation of this alternative are

wetlands are impacted, they are restored and improved; therefore, this readily available in the area. MEC support personnel are not standard but are available. Off-

alternative achieves compliance with location- and action-specific ARARs. site disposal capacity for the excavated material is locally available. A contractor with
experience in wetlands construction is required for the site restoration, and is locally
available.

Ability to Achieve Removal Action Objectives Administrative Feasibility

This alternative meets the removal action objectives. A compensatory mitigation plan and coordination with USACE are required prior to

excavation within the wetland area; however, because the wetland impacts will be temporary
and the wetland will be restored and enlarged, approval should be obtainable*.

*Under Section 404 of the Clean Water Act and Section 10 of the Rivers and Harbors Act the United States Army Corps of Engineers (USACE) Nationwide Permit (NWP) 38 allows for activities in wetlands to contain, stabilize, or remove hazardous
or toxic materials and requires preconstruction notification (PCN). CERCLA Section 121(e) and 40 CFR Part 300.400(e) states that no federal, state, or local permits are required for CERCLA on-site response actions. Therefore, the Navy is not
required to obtain permits under Section 404 of the Clean Waters Act or Section 10 of the Rivers and Harbors Act. However, the Navy is required to meet the regulatory requirements. The NWP General Condition 19 outlines the factors for
consideration for appropriate and practicable mitigation necessary to offset adverse effects on the aquatic environment that are more than minimal. General Condition 19(c) states that compensatory mitigation at @ minimum one-for-one ratio is
required for all wetlands impacts requiring a PCN, unless a project-specific waiver is granted.
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SECTION 5

Comparative Analysis of Removal Action
Alternatives

5.1 Comparative Criteria

Section 4 provided an evaluation of the alternatives based on their effectiveness, ease of
implementation, and cost. In this section, the alternatives are directly compared to one
another for each of these three criteria.

This analysis clarifies which alternative is preferable in each category and consequently,
which will be recommended for implementation at Site 5. The removal actions are
summarized for comparison in Table 4-1.

5.1.1 Effectiveness

Alternative 1 is not effective. It is not protective of human health and the environment, does
not achieve compliance with ARARs, and does not achieve the removal action objectives of
this EE/CA.

Alternative 2 is moderately effective because it prevents direct exposure to waste, burnt soil,
and impacted surface soil and sediment on site and to the surrounding community.
However, since waste, burnt soil, and impacted surface soil and sediment are left on site,
there is the potential for contaminants to migrate via groundwater or by excavation of
soil/sediment by burrowing animals to the surrounding media over time. The contaminant
levels (elevated metals concentrations) detected in the groundwater collected from
dowgradient monitoring wells are an indication that migration is likely. Alternative 2 does
not comply with ARARs since the waste, burnt soil, and impacted surface soil and sediment
will be left in place and a soil cover will be constructed over a portion of the existing
wetlands. Additionally, since Alternative 2 results in waste, burnt soil, and impacted surface
soil and sediment remaining in place, it does not achieve the removal action objectives.

Although the excavation portion of Alternatives 3 and 4 results in a potential risk to
surrounding communities during the transport of waste, burnt soil, and impacted surface
soil and sediment offsite, they are considered highly effective because the complete removal
of the waste and impacted surface soil and sediment eliminates the onsite risks to human
health and the environment for the long-term. Alternative 4 is slightly less effective because
it results in a lower ground surface elevation, where groundwater with elevated metals
concentrations may occasionally be exposed to the surface, which may create an exposure
pathway to these metals in groundwater. However, the elevated metals have been detected
largely in the groundwater collected from downgradient monitoring wells and the
groundwater collected from upgradient monitoring wells contain lower levels of metals,
suggesting that the areas where groundwater may become surface water are likely to
contain low to moderate concentrations of metals (ecological risk evaluation presented in
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ENGINEERING EVALUATION/COST ANALYSIS FOR SITE 5 WASTE/BURNT SOIL AREA AND IMPACTED SURFACE SOIL AND SEDIMENT AREAS

Appendix E). Additionally, the concentrations of metals in groundwater will be reduced
over time due to the source removal and flushing. Alternative 3 is the most protective of
human health and the environment because the excavation is backfilled, providing an
additional buffer between the groundwater and the surface. However, Alternative 4 is
beneficial to the environment since the existing wetland area is enlarged and the wetland is
enhanced to increase the quality of the habitat.

Given the appropriate training and personal protective equipment (PPE), Alternatives 3 and
4 are protective of workers during construction. Precautions are required to protect workers
against contact with waste and impacted surface soil and sediment and any nuisance water
that is encountered. Additionally, workers will need to follow MEC construction support
procedures. Although these are standard procedures, there is additional risk to workers
during construction due to the nature of MEC. MEC support personnel will be onsite to
oversee all intrusive activities to maintain a safe work environment.

Waste and impacted surface soil and sediment are removed during the implementation of
Alternatives 3 and 4; thus, chemical-specific ARARs are achieved. Wetlands are located
within the boundary of this removal action and are impacted by the excavation. However,
once excavation is complete, the wetlands are restored to their current condition for
Alternative 3 and enlarged and enhanced for Alternative 4. Therefore these alternatives
comply with location- and action-specific ARARs. However, because the wetlands are
temporarily impacted to remove the waste and impacted surface, a compensatory
mitigation plan and United States Army Corps of Engineers (USACE) notification are
required.

Waste and impacted surface soil and sediment are removed during the implementation of
Alternatives 3 and 4 and therefore these alternatives achieve all of the removal action
objectives.

5.1.2 Implementability

Alternative 1 involves no action and therefore is easy to implement.

The overall implementation of Alternative 2 is moderately straightforward and can be
accomplished in a relatively short time frame utilizing standard construction methods and
available resources. Implementation of the cover is straightforward; however, completion of
the compensatory mitigation that will be required for the alternative will make it slightly
more difficult. A location will need to be identified where the wetland can be created and
approval will be required. Because of the flat topography of the site, it will be difficult to
achieve proper drainage on the site with the construction of the cover. Because waste and
impacted surface soil and sediment remain in place, maintenance, monitoring, inspections,
deed restrictions, LUCs, and 5-year reviews are required. Compensatory wetland mitigation
will be likely be required if this alternative is implemented due to the permanent loss of
wetland area; monitoring of the compensatory wetland may be required to verify its success.

Alternatives 3 and 4 can also be accomplished utilizing standard construction methods and
available resources. These alternatives are slightly more difficult to implement than
Alternative 2 because they require MEC construction support, which also increases the
duration of the removal action. However, experienced MEC construction support personnel
are available in the area. Alternatives 3 and 4 may require monitoring, inspections, and
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SECTION 5—COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES

invasive species control to verify the success of the restored portion of the wetland impacted
by the excavation.

5.1.3 Cost

The cost estimates for the alternatives are provided in Appendix E and summarized in
Table 4-1. Alternative 1 has no cost and is thereby the least expensive. Alternative 2 is
estimated at $2,622,000 and is therefore the least expensive of the remaining alternatives.
Alternative 4 is estimated at $3,593,000 and is the second most expensive. Alternative 3,
estimated at $3,878,000, is the most expensive alternative.
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SECTION 6

Recommended Removal Action Alternative

Based on the comparative analysis of the removal alternatives provided in this EE/CA, the
recommended removal action is Alternative 4 - Excavation and Restoration/ Wetland
Creation. Alternative 4 consists of the excavation of the waste/burnt soil area to the visible
limits and excavation of the impacted surface soil and sediment areas to a depth of 1 ft. The
surface soil and sediment areas will be backfilled and restored to their pre-existing elevation
and condition. The waste/burnt soil area will be backfilled with 6 inches of topsoil only,
resulting in a lower elevation than was present prior to the removal action. The lower
elevation will allow for the enhancement of a portion of the wetland, as well as
establishment of emergent/shrub/treed wetland transition zones. The transition zones will
be seeded/ planted with a variety of plant species, allowing for the dominance of the most
appropriate species based on the new site conditions. The additional vegetative zones
enhance the habitat diversity of the site.

Alternative 4 achieves the removal action objectives, complies with ARARs, eliminates the
onsite risks to human health and the environment through the removal of the waste, burnt
soil, and impacted surface soil and sediment, and is straightforward to implement utilizing
standard construction methods and resources. Navy, USEPA, and VDEQ representatives
were involved with the development of this alternative through the Tier I Partnering Team
process and will have opportunity to comment on the recommendation during the
regulatory review period. Following the regulatory review period, a 30-day public comment
period will be held to determine public acceptance of the recommended alternative. If
public comments are received, a Responsive Summary addressing significant comments will
be prepared as part of the Action Memorandum and included in the Administrative Record,
along with the Final EE/CA. Although the cost of this alternative is more expensive than
Alternative 2 — Cover Installation, Alternative 2 does not achieve the removal action
objectives of this EE/CA since the waste, burnt soil, and impacted surface soil and sediment
would remain in place. Alternative 4 has the lowest cost of the two alternatives that achieve
the removal action objectives (Alternatives 3 and 4) and has additional environmental
benefits through the enhancement and creation of wetlands.

After finalization of the EE/CA, the path forward for Site 5 is completion of the removal
action and preparation of the construction closeout report. Following the removal action, the
remainder of the site (groundwater) will be addressed during a Feasibility Study.
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Introduction

CH2M HILL was contracted by the Navy to conduct a wetland delineation at Site 2 - Waste
Disposal Area B and at Site 5 - Burning Grounds at St. Juliens Creek Annex (SJCA),
Chesapeake, Virginia (Figure 1). This delineation was conducted to support an Engineering
Evaluation/Cost Analysis (EE/CA) for Site 5 and a Feasibility Study (FS) for Site 2. The
extent of subsurface waste and impacted soil for Sites 2 was determined by the Remedial
Investigation (RI) (CH2M HILL, 2004) and the Expanded RI (ERI) (CH2M HILL, 2005). The
extent of waste and impacted soil for Site 5 was determined during the RI (CH2M HILL,
2003). Some of the waste and subsurface contamination is located within or adjacent to
wetland areas. Planned removal actions at both sites have the potential to adversely impact
wetland areas through excavation, filling, the construction of access roads and the use of
heavy equipment. The objective of the wetland delineation is to define the spatial extent of
the on-site wetlands (by wetland type) relative to the areas of waste and impacted soils and
qualitatively determine wetland quality. These data will be considered during the removal
actions to minimize wetland impacts as well as to guide design and construction of remedial
activities for site closure.

This report presents a summary description of the site, a description of the wetlands
delineated at the site on September 30, 2005 and January 4, 2006, the methodology used in
the jurisdictional wetland delineation, and a qualitative evaluation of the value of the
wetlands.

Site Description

SJCA is located in Chesapeake, VA, along the northern shore of St. Juliens Creek at its
confluence with the Elizabeth River.

Site 2 was observed to be a partially mixed scrub-forested area with saltmarsh habitats and a
non-tidal and tidal channel that bisects the saltmarsh and scrub-forest area. Adjacent upland
areas were observed to be coniferous forest edges with routinely maintained lawn areas.

Site 5 was observed to be a routinely maintained field with mixed hardwood and coniferous
forests along its southeastern and southwestern boundaries. Adjacent to the southern end of
the field, an emergent wetland lies between the forest areas and extends to a saltmarsh
habitat adjacent to Blows Creek. In the eastern portion of the Site 5 field, a swale was
observed draining east towards Site 4 and Blows Creek.

Wetland Delineation

The jurisdictional wetland delineation was performed by CH2M HILL environmental
scientists on September 30, 2005 within the limits of Site 2 near St. Juliens Creek and Site 5
near Blows Creek (Figure 2). Additional wetland delineations were performed at Site 5 on
January 4, 2006. The three-parameter approach outlined in the 1987 U.S. Army Corps of
Engineers Wetlands Delineation Manual (Manual; ACOE 1987) was used to determine
jurisdictional wetland boundaries. Vegetation was identified and characterized by stratum
(herb, shrub, and tree layers) and regional indicator status (Reed 1995), the soil was
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described, and evidence of hydrology was noted. Wetland flagging was placed in the field
to mark the wetland /upland boundaries. The flag locations were later surveyed separately
by a licensed surveyor. The flag locations were then downloaded to a base map to define
the wetland boundaries in order to assess potential wetland impacts (Figures 3 and 4). A
second site visit to Site 5 was conducted on January 5, 2006 to continue the delineation of
Wetland 3. During this effort the locations of the flags were logged by CH2M HILL with a
Global Positioning System (GPS) Pathfinder® Pro XRS backpack unit. Data forms were
completed to document the types of wetland plants, the presence or absence of hydrologic
indicators, and the presence or absence of hydric soil conditions within each delineated
wetland. Within Site 2 one jurisdictional wetland was delineated (Figure 3), while Site 5 was
determined to contain four separate wetlands areas (Figure 4). The data forms for each of
the delineated wetlands are presented in Appendix A of this report.

Site 2

Site 2 consists of a 0.934-acre wetland. The dominant wetland type observed within Site 2
was a palustrine scrub shrub deciduous and estuarine intertidal emergent (PSS1/E2EM)
wetland system. The Site 2 wetland was observed to be dominated by scrub forest
vegetation in its upper gradients that include red maple (Acer rubrum), pin oak (Quercus
palustris) and green briar (Smilax rotundifolia). The lower gradients consisted of saltmarsh
habitat with dominant areas of Spartina alterniflora and cattails (Typha latifolia) (Figure 3).

Primary wetland hydrology indicators included saturated soil in the upper 12 inches, water
marks, drift lines, and drainage patterns in the wetlands. Secondary indicators included
oxidized root channels in the upper 12 inches, water-stained leaves, and evidence of
hydrology and tidal fluctuation. Hydric soil indicators included sulfidic odor and low-
chroma colors.

The Site 2 wetland was observed to be a moderate quality habitat due to the area’s diversity
of scrub shrub, emergent and saltmarsh wetland habitats. The saltmarsh habitat within Site
2 was observed to be lower quality due to the eroded condition of the marsh area in fringes
along the adjacent scrub shrub and forested areas of the site.

Site 5

The dominant wetland types located within Site 5 are characterized as: Wetland 1 - 0.989-
acre freshwater Palustrine Emergent (PEM) swale and low area; Wetland 2 is a - 0.028-acre
PEM swale; Wetland 3 - 2.00 acre PEM low area; and Wetland 4 - 0.429-acre swale (Figure
4). In each wetland, soils were observed, but not handled due to known contaminants.

Wetland 1 was observed to be dominated by smart weed (Polygonum hydropiper and
Polygonum arifolium), soft rush (Juncus effusus) and barnyard grass (Echinocloa muricata).
Common reed (Phragmites australis) was also observed in portions of the wetland area.
Wetland 2 was observed to be a low area or former drainage dominated by smart weed, soft
rush and barnyard grass. Common reed was also observed in portions of the wetland area.
Wetland 3 was observed to be a lower area or former drainage dominated by smart weed,
soft rush, black willow (Salix nigra) and barnyard grass. Dense areas of common reed
(greater then 50% of dominant vegetation) were also observed in the lower portions of the
wetland area that extended into saltmarsh areas adjacent to Blow’s Creek. A small drainage
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ditch, located near monitoring well SJS05-MWO02S, flows south from Wetland 3 before
draining into the above mentioned saltmarsh area adjacent to Blow’s Creek (Figure 4). This
drainage ditch (SJ-D01) is fed by two small tributaries. To the north, SJ-D01 begins as an
underground seep from Wetland 3 that flows into a well defined 4 to 4.5 foot channel. The
eastern arm of the drainage ditch is a small 0.5 foot shallow undefined channel which flows
directly from Wetland 3 before exiting into the drainage ditch. This drainage ditch flows
between a steep man-made berm before flowing directly into the saltmarsh area adjacent to
Blow’s Creek (Figure 4). Wetland 4 was observed to be a defined swale dominated by smart
weed, soft rush, cattails (Typha latifolia) and barnyard grass.

For Wetlands 1, 2, 3, and 4 at Site 5, the primary wetland hydrology indicators were
saturation in the upper 12 inches and drainage patterns in the wetlands. The secondary
wetland hydrology indicators for all four wetlands included oxidized root channels in the
upper 12 inches and water-stained leaves. Hydric indicators for all four wetlands include a
sulfidic odor and low-chroma soils with iron concretions.

Conclusion

This investigation identified one 0.934-acre area within Site 2 and four areas totaling 3.446
acres within Site 5 which met the vegetation, soil, and hydrology criteria indicative of a
jurisdictional wetland as established in the 1987 U.S. Army Corps of Engineers Wetlands
Delineation Manual (Manual; ACOE 1987).

Pursuant to meeting the intent of the Clean Water Act, restoration and mitigation for
temporary and/or permanent impact to regulated wetlands resulting from remedial
practices implemented on the Project Site should be implemented to the extent practicable.
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Routine Wetland Determination Data Forms
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DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: St. Juliens Creek Annex - Site 5 Date: 9/30/05
Applicant/ Owner: Navy County: Chesapeake
Investigator: DD/AC State: VA
Do Normal Circumstances exist on the site? Yes No Community ID:  Wetland 1
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: 1-1
Is the area a potential Problem Area? Yes No Plot ID: Wetland

(If needed, explain on reverse)
VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Phragmites australis HB FACW 9.
2. Juncus effusus HB FACW 10.
3. Polygonum arifolium HB OBL 11.
4. Echinocloa muricata HB FACW 12.
5. Polygonum hydropiper HB OBL 13.
6. 14.
7. 15.
8. 16.

Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100%

Remarks: Greater than 50% of the predominant vegetation was observed to be hydrophytic.

HYDROLOGY

Recorded Data (Describe in Remarks):
Stream, Lake or Tide Gauge

Aerial Photographs
Other X
No Recorded Data Available
Field Observations:
X
Depth of Surface Water: 0 (in.)
X
Depth to Free Water in Pit: 12 (in.) X
Depth to Saturated Soil 0 (in.)
X

Wetland Hydrology Indicators:
Primary Indicators:

Inundated
Saturated in Upper 12 Inches

Water Marks
Drift Lines

Sediment Deposits
Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):

Oxidized Root Channels in Upper 12 Inches
Water-Stained Leaves

Local Soil Survey Data

FAC-Neutral Test

Other (Explain in Remarks)

Remarks: Evidence of hydrology observed. Iron concretions observed.




SOILS

Map Unit Name

(Series and Phase): Disturbed Land Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes No
Profile Description
Matrix Color Mottle Colors Mottle Abundance/ Texture, Concretions,
Depth (inches) Horizon (Munsell Moist)  (Munsell Moist) Size/Contrast Structure, etc.
0-18 10YR4/1 20 -10YR5/2 Sandy

Hydric Soil Indicators:

Histosol Concretions

Histic Epipedon High Organic Content in Surface Layer in Sandy Soils

X Sulfidic Odor
Aquic Moisture Regime
Reducing Conditions

X Gleyed or Low-Chroma Colors

Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List

Other (Explain in Remarks)

Remarks: Evidence of hydric soils observed. Observations only, due to contamination, no handling of soils occurred.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes
Wetland Hydrology Present? Yes
Hydric Soils Present? Yes

Is this Sampling Point Within a Wetland?  Yes

Remarks: All parameters have been met.




DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: St. Juliens Annex - Site 5 Date: 9/30/05
Applicant/ Owner: Navy County: Chesapeake
Investigator: DD/AC State: VA
Do Normal Circumstances exist on the site? Yes No Community ID:  Wetland 2
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: 2-2
Is the area a potential Problem Area? Yes No Plot ID: Wetland

(If needed, explain on reverse)
VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Phragmites australis HB FACW 9.
2. Juncus effusus HB FACW 10.
3. Polygonum arifolium HB OBL 11.
4. Polygonum hydropiper HB OBL 12
5. 13.
6. 14.
7. 15.
8. 16.

Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100%

Remarks: Greater than 50% of the predominant vegetation was observed to be hydrophytic.

HYDROLOGY

Recorded Data (Describe in Remarks):
Stream, Lake or Tide Gauge

Aerial Photographs
Other X
No Recorded Data Available
Field Observations:
X
Depth of Surface Water: 0 (in.)
X
Depth to Free Water in Pit: 6 (in.) X
Depth to Saturated Soil 0 (in.)
X

Wetland Hydrology Indicators:
Primary Indicators:

Inundated

Saturated in Upper 12 Inches
Water Marks

Drift Lines

Sediment Deposits

Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):

Oxidized Root Channels in Upper 12 Inches
Water-Stained Leaves

Local Soil Survey Data

FAC-Neutral Test

Other (Explain in Remarks)

Remarks: Evidence of hydrology observed. Iron concretions observed.




SOILS

Map Unit Name

(Series and Phase): Disturbed Land Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes No
Profile Description
Matrix Color Mottle Colors Mottle Abundance/ Texture, Concretions,
Depth (inches) Horizon (Munsell Moist)  (Munsell Moist) Size/Contrast Structure, etc.
0-18 10YR5/1 20 -10YR 4/2 Sandy

Hydric Soil Indicators:

Histosol Concretions

Histic Epipedon High Organic Content in Surface Layer in Sandy Soils

X Sulfidic Odor
Aquic Moisture Regime
Reducing Conditions

X Gleyed or Low-Chroma Colors

Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List

Other (Explain in Remarks)

Remarks: Evidence of hydric soils observed. Observations only, due to contamination, no handling of soils occurred.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes
Wetland Hydrology Present? Yes
Hydric Soils Present? Yes

Is this Sampling Point Within a Wetland?  Yes

Remarks: All parameters have been met.




DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: St. Juliens Creek Annex - Site 5 Date: 1/4/06
Applicant/ Owner: Navy County: Chesapeake
Investigator: LC/JR State: VA
Do Normal Circumstances exist on the site? Yes No Community ID:  Wetland 3
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: 3-1
Is the area a potential Problem Area? Yes No Plot ID: Wetland

(If needed, explain on reverse)
VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Phragmites australis HB FACW 9.
2. Lonicera japonica HB FAC- 10.
3. Liquidambar styraciflua TR FAC+ 11.
4. 12.
5 13.
6 14.
7. 15.
8 16.

Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100%

Remarks: Greater than 50% of the predominant vegetation was observed to be hydrophytic.

HYDROLOGY

Recorded Data (Describe in Remarks):
Stream, Lake or Tide Gauge

Aerial Photographs
Other X
No Recorded Data Available
Field Observations:
X
Depth of Surface Water: 0 (in.)
X
Depth to Free Water in Pit: 12 (in.) X
Depth to Saturated Soil 0 (in.)
X

Wetland Hydrology Indicators:
Primary Indicators:

Inundated
Saturated in Upper 12 Inches

Water Marks
Drift Lines

Sediment Deposits
Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):

Oxidized Root Channels in Upper 12 Inches
Water-Stained Leaves

Local Soil Survey Data

FAC-Neutral Test

Other (Explain in Remarks)

Remarks: Evidence of hydrology observed.




SOILS

Map Unit Name

(Series and Phase): Disturbed Land Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes
Profile Description
Matrix Color Mottle Colors Mottle Abundance/ Texture, Concretions,
Depth (inches) Horizon (Munsell Moist)  (Munsell Moist) Size/Contrast Structure, etc.
0-2 o NA NA NA NA
2-12 A Gley 15/10Y 75YR5/6 35% Sandy
Hydric Soil Indicators:
Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils

X Sulfidic Odor
Aquic Moisture Regime
Reducing Conditions

X Gleyed or Low-Chroma Colors

Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List

Other (Explain in Remarks)

Remarks: Evidence of hydric soils observed.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes
Wetland Hydrology Present? Yes
Hydric Soils Present? Yes

Is this Sampling Point Within a Wetland?

Yes

Remarks: All parameters have been met.




DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: St. Juliens Creek Annex - Site 5 Date: 1/4/06
Applicant/ Owner: Navy County: Chesapeake
Investigator: LC/JR State: VA
Do Normal Circumstances exist on the site? Yes No Community ID:  Wetland 3
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: 3-4
Is the area a potential Problem Area? Yes No Plot ID: Upland
(If needed, explain on reverse)
VEGETATION
Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Quercus alba TR FACU- 9.
2. Juniperus virginiana TR FACU 10.
3. Lonicera japonica HB FAC- 11.
4. Rubus occidentalis HB FACU 12.
5. 13.
6 14.
7. 15.
8 16.

Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-).

0%

Remarks: All plants observed within the plot are found within upland areas.

HYDROLOGY

Recorded Data (Describe in Remarks):
Stream, Lake or Tide Gauge
Aerial Photographs

Other

No Recorded Data Available

Wetland Hydrology Indicators:
Primary Indicators:

Inundated
Saturated in Upper 12 Inches

Water Marks
Drift Lines

Field Observations:

Depth of Surface Water: 0 (in.)
Depth to Free Water in Pit: 0 (in.)
Depth to Saturated Soil 0 (in.)

Sediment Deposits
Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):

Oxidized Root Channels in Upper 12 Inches
Water-Stained Leaves

Local Soil Survey Data

FAC-Neutral Test

Other (Explain in Remarks)

Remarks: No evidence of hydrology observed.




SOILS

Map Unit Name
(Series and Phase): Disturbed Land Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes No
Profile Description
Matrix Color Mottle Colors Mottle Abundance/ Texture, Concretions,
Depth (inches) Horizon (Munsell Moist)  (Munsell Moist) Size/Contrast Structure, etc.
0-2 o NA NA NA NA
2-12 A 75YR4/4 75YR4/5 20% Sandy
Hydric Soil Indicators:
Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils

Aquic Moisture Regime
Reducing Conditions

Gleyed or Low-Chroma Colors

Listed on Local Hydric Soils List
Listed on National Hydric Soils List

Other (Explain in Remarks)

Remarks: No evidence of hydric soils observed.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes
Wetland Hydrology Present? Yes
Hydric Soils Present? Yes

No Is this Sampling Point Within a Wetland?  Yes No

Remarks: Plot is not within a wetland.




DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: St. Juliens Creek Annex - Site 5 Date: 9/30/05
Applicant/ Owner: Navy County: Chesapeake
Investigator: DD/AC State: VA
Do Normal Circumstances exist on the site? Yes No Community ID:  Wetland 3
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: 3-5
Is the area a potential Problem Area? Yes No Plot ID: Wetland

(If needed, explain on reverse)
VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Phragmites australis HB FACW 9.
2. Juncus effusus HB FACW 10.
3. Polygonum arifolium HB OBL 11.
4. Polygonum hydropiper HB OBL 12
5. Salix nigra SH FACW+ 13.
6. 14.
7. 15.
8. 16.

Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100%

Remarks: Greater than 50% of the predominant vegetation was observed to be hydrophytic.

HYDROLOGY

Recorded Data (Describe in Remarks):
Stream, Lake or Tide Gauge

Aerial Photographs
Other X
No Recorded Data Available
Field Observations:
X
Depth of Surface Water: 0 (in.)
X
Depth to Free Water in Pit: 6 (in.) X
Depth to Saturated Soil 0 (in.)
X

Wetland Hydrology Indicators:
Primary Indicators:

Inundated
Saturated in Upper 12 Inches

Water Marks
Drift Lines

Sediment Deposits
Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):

Oxidized Root Channels in Upper 12 Inches
Water-Stained Leaves

Local Soil Survey Data

FAC-Neutral Test

Other (Explain in Remarks)

Remarks: Evidence of hydrology observed. Iron concretions observed.




SOILS

Map Unit Name

(Series and Phase): Disturbed Land Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes No
Profile Description
Matrix Color Mottle Colors Mottle Abundance/ Texture, Concretions,
Depth (inches) Horizon (Munsell Moist)  (Munsell Moist) Size/Contrast Structure, etc.
0-18 10YR5/1 20 -10YR 4/2 Sandy

Hydric Soil Indicators:

Histosol Concretions

Histic Epipedon High Organic Content in Surface Layer in Sandy Soils

X Sulfidic Odor
Aquic Moisture Regime
Reducing Conditions

X Gleyed or Low-Chroma Colors

Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List

Other (Explain in Remarks)

Remarks: Evidence of hydric soils observed. Observations only, due to contamination, no handling of soils occurred.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes
Wetland Hydrology Present? Yes
Hydric Soils Present? Yes

Is this Sampling Point Within a Wetland?  Yes

Remarks: All parameters have been met.




DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: St. Juliens Creek Annex - Site 5 Date: 9/30/05
Applicant/ Owner: Navy County: Chesapeake
Investigator: DD/AC State: VA
Do Normal Circumstances exist on the site? Yes No Community ID:  Wetland 4
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: 4-4
Is the area a potential Problem Area? Yes No Plot ID: Wetland

(If needed, explain on reverse)
VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Phragmites australis HB FACW 9.
2. Juncus effusus HB FACW 10.
3. Polygonum arifolium HB OBL 11.
4. Polygonum hydropiper HB OBL 12
5. Typha latifolia HB OBL 13.
6. 14.
7. 15.
8. 16.

Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100%

Remarks: Greater than 50% of the predominant vegetation was observed to be hydrophytic.

HYDROLOGY

Recorded Data (Describe in Remarks):
Stream, Lake or Tide Gauge

Aerial Photographs
Other X
No Recorded Data Available
Field Observations:
X
Depth of Surface Water: 0 (in.)
X
Depth to Free Water in Pit: 6 (in.) X
Depth to Saturated Soil 0 (in.)
X

Wetland Hydrology Indicators:
Primary Indicators:

Inundated
Saturated in Upper 12 Inches

Water Marks
Drift Lines

Sediment Deposits
Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):

Oxidized Root Channels in Upper 12 Inches
Water-Stained Leaves

Local Soil Survey Data

FAC-Neutral Test

Other (Explain in Remarks)

Remarks: Evidence of hydrology observed. Iron concretions observed.




SOILS

Map Unit Name

(Series and Phase): Disturbed Land Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes No
Profile Description
Matrix Color Mottle Colors Mottle Abundance/ Texture, Concretions,
Depth (inches) Horizon (Munsell Moist)  (Munsell Moist) Size/Contrast Structure, etc.
0-18 10YR3/1 20 -10YR 4/2 Sandy

Hydric Soil Indicators:

Histosol Concretions

Histic Epipedon High Organic Content in Surface Layer in Sandy Soils

X Sulfidic Odor
Aquic Moisture Regime
Reducing Conditions

X Gleyed or Low-Chroma Colors

Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List

Other (Explain in Remarks)

Remarks: Evidence of hydric soils observed. Observations only, due to contamination, no handling of soils occurred.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes
Wetland Hydrology Present? Yes
Hydric Soils Present? Yes

Is this Sampling Point Within a Wetland?  Yes

Remarks: All parameters have been met.




DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: St. Juliens Creek Annex - Site 2 Date: 9/30/05
Applicant/ Owner: Navy County: Chesapeake
Investigator: DD/AC State: VA
Do Normal Circumstances exist on the site? Yes No Community ID:  Site 2
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: 5-3
Is the area a potential Problem Area? Yes No Plot ID: Wetland

(If needed, explain on reverse)
VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Phragmites australis HB FACW 9.
2. Juncus effusus HB FACW 10.
3. Typha latifolia HB OBL 11.
4. 12.
5 13.
6 14.
7. 15.
8 16.

Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100%

Remarks: Greater than 50% of the predominant vegetation was observed to be hydrophytic.

HYDROLOGY

Recorded Data (Describe in Remarks):
Stream, Lake or Tide Gauge
Aerial Photographs

Other

No Recorded Data Available

Wetland Hydrology Indicators:
Primary Indicators:
Inundated
X Saturated in Upper 12 Inches

Water Marks
Drift Lines

Field Observations:

Depth of Surface Water: 0 (in.)
Depth to Free Water in Pit: 6 (in.)
Depth to Saturated Soil 0 (in.)

Sediment Deposits
X Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):
X Oxidized Root Channels in Upper 12 Inches
X Water-Stained Leaves
Local Soil Survey Data
FAC-Neutral Test
X Other (Explain in Remarks)

Remarks: Evidence of hydrology observed. Iron concretions observed.




SOILS

Map Unit Name

(Series and Phase): Disturbed Land Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes No
Profile Description
Matrix Color Mottle Colors Mottle Abundance/ Texture, Concretions,
Depth (inches) Horizon (Munsell Moist)  (Munsell Moist) Size/Contrast Structure, etc.
0-6 10YR 3/2 20-10YR 4/1 Silty - organic
6-18 liquified
Hydric Soil Indicators:
Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils

X Sulfidic Odor
Aquic Moisture Regime
Reducing Conditions

X Gleyed or Low-Chroma Colors

Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List

Other (Explain in Remarks)

Remarks: Evidence of hydric soils observed. Observations only, due to contamination, no handling of soils occurred.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes
Wetland Hydrology Present? Yes
Hydric Soils Present? Yes

Is this Sampling Point Within a Wetland?  Yes

Remarks: All parameters have been met.




DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: St. Juliens Creek Annex - Site 2 Date: 9/30/05
Applicant/ Owner: Navy County: Chesapeake
Investigator: DD/AC State: VA
Do Normal Circumstances exist on the site? Yes No Community ID:  Site 2
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: 5-19
Is the area a potential Problem Area? Yes No Plot ID: Wetland
(If needed, explain on reverse)
VEGETATION
Dominant Plant Species Stratum Indicator Dominan<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>