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EXECUTIVE SUMMARY 

INTRODUCTION 

This Feasibility Study (FS) Report for Operable Unit (OU) 2, at Portsmouth Naval Shipyard (PNS), Kittery, 

Maine, has been prepared by Tetra Tech NUS, Inc. (TtNUS) for the United States Department of the 

Navy, Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic under the Comprehensive Long-

Term Environmental Action Navy (CLEAN) program, Contract Number N62467-04-D-0055, Contract Task 

Order (CTO) 444.  This report describes the formulation and evaluation of remedial alternatives to 

address the unacceptable risks at OU2 based on the results of the Supplemental Remedial Investigation 

(RI) Report for OU2 (TtNUS, March 2010).  This FS was prepared to fulfill the requirements of the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as amended by 

the Superfund Amendments and Reauthorization Act. 

 

The purpose of this FS is to address the contamination and OU2 site risks for exposure to soil, future 

potential groundwater migration, and future potential soil erosion.  OU2 consists of Site 6 – the Defense 

Reutilization and Marketing Office (DRMO) Storage Yard, the DRMO impact area, and Site 29 – Former 

Teepee Incinerator Site.  Throughout the FS, Site 6 and portions of Site 29 are referred to as the DRMO 

area and the remainder of Site 29 is referred to as the waste disposal area.  The alternatives were 

developed in this FS based on the conclusions and recommendations presented in the OU2 

Supplemental RI Report.  This FS provides an evaluation of remedial alternatives to address 

unacceptable risks for OU2.  The evaluation included options to protect the offshore area from potential 

impacts associated with OU2 contamination; however, the contamination in the offshore area adjacent to 

OU2 will not be addressed as part of OU2.  The offshore area is included in the DRMO Storage Yard area 

of concern of OU4.  Based on the risk evaluation in the OU2 Supplemental RI Report, exposure to 

groundwater does not pose unacceptable risks for OU2 receptors.   

 

The FS was conducted to establish Remedial Action Objectives (RAOs), to screen remedial technologies, 

and to assemble, evaluate, and compare remedial alternatives that will be used in selecting a remedial 

action or actions for OU2.  A Proposed Remedial Action Plan (PRAP), submitted after the FS is finalized, 

will provide the Navy’s recommended remedial action for OU2 and will be prepared based on the 

information provided in the FS.  The contamination identified in the residential area located north of the 

DRMO (DRMO Impact Area) is not included in the FS because a removal action will be conducted to 

remediate contamination in this area.  The Action Memorandum for Non-Time-Critical Removal Action for 

OU2 DRMO Impact Area (Navy, November 2009) provides information on the removal action for the 

residential area in OU2. 

 

110403/P ES-1 CTO 444 



  REVISION 0 
  APRIL 2011 
 
CONCEPTUAL SITE MODEL 

Based on the OU2 Supplemental RI Report, the following summarizes the conceptual site model for OU2: 

 

• Based on the distribution of lead concentrations in soil, the area of site-related impacts was identified.  

Other chemicals of concern (COCs) at OU2 were found within the extent of lead contamination.  

Areas adjacent to the current DRMO Storage Yard fenceline show contaminant patterns similar to the 

DRMO area and include the area adjacent to the waste disposal area, in the dumpster storage area, 

and in the backyards of Quarters S and N (within the DRMO Impact Area).  The extent of 

contamination may extend west of the dumpster storage area, where loading and offloading activities 

and snow plowing may have resulted in contaminant releases.  A Pre-Design Investigation will be 

conducted to determine the extent of contamination in this area.  Contaminated soil associated with 

the DRMO generally extends from the surface soils to the top of the rock fragment fill layer, an 

average of 6 feet below ground surface (bgs).  However, some contaminated soil was found at 

deeper depths.  Within the waste disposal area, the waste material was observed from several feet 

bgs to the top of bedrock or rock fragment fill, which occurs at greater than 10 feet bgs along the 

shoreline and as shallow as 5 feet bgs inland.  Most of the waste material (particularly along the 

shoreline) is in the saturated zone.  The waste material on the shoreline side is contained by a 

seawall.   

 

• Except for the DRMO Impact Area, most of OU2 and adjacent areas are paved and currently used for 

occupational activities (DRMO Storage Yard, dumpster storage area, Buildings 298 and 310, and 

west of the DRMO Storage Yard).  There is a fence around the DRMO Storage Yard, including the 

portion with an interim cap.  The interim cap area has a grass cover and is not used as part of the 

DRMO activities.  The DRMO Impact Area includes military residences (Quarters S, N, and 68).  The 

Shipyard does not have plans to change land use for OU2. 

 

• The depths for human health exposure to soil are based on feet bgs.  For the DRMO Storage Yard 

area (area within the fence), which is paved or capped, the only current exposure would be for a 

construction worker exposed to surface (0 to 2 feet bgs) and subsurface (2 feet bgs to the upper 

tidally saturated zone, which is approximately 10 feet bgs) soil during construction activities.  Risks to 

occupational workers exposed to surface soil would be of concern if the asphalt or interim cap is 

removed.  Access to the DRMO Storage Yard is restricted; therefore, recreational exposure is not a 

current concern for this area.  For the remainder of OU2, excluding the DRMO Impact Area, 

occupational exposure to surface soil and construction worker exposure to surface and subsurface 

soil are the major current potential exposure concerns.  There is current residential use of the DRMO 

Impact Area and future hypothetical residential use of the rest of OU2.  For the human health risk 

assessment, current and future potential risks were evaluated.  The human health risk assessment 
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indicated unacceptable risks for all receptors exposed to soil at OU2 for lead and one or more other 

COCs.  
 

• Groundwater at OU2 is tidally influenced by river water that infiltrates the site twice daily.  

Groundwater flowing from the interior of the island mixes with infiltrating river water, producing a zone 

of mixing.  Therefore, a gradient in water chemistry, specifically salinity, decreases from 20 parts per 

thousand or greater along the current shoreline to approximately 1 to 8 parts per thousand along the 

historical shoreline of OU2.  Groundwater at the site is brackish/saline and is not a potable source of 

water.  Non-potable exposure to groundwater would be for a construction worker exposed to 

groundwater during excavation below the water table.  Based on the risk evaluation for human health, 

groundwater exposure does not pose unacceptable risks.    

 

• Migration of groundwater off site does not pose unacceptable risks to the offshore based on current 

conditions.  However, based on the data limitations and in consideration of future potential conditions, 

there is uncertainty that future contaminant migration from soil in the capped area to groundwater and 

subsequent offshore migration could result in unacceptable risks to the offshore. 

 

• Shoreline erosion controls are in place along the OU2 shoreline; therefore, erosion of contaminated 

soil is not a current concern for OU2.  There is uncertainty in the long-term stability and functioning of 

the shoreline controls; therefore, there is a potential future risk to the off shore from erosion.  Past 

releases from OU2 that impacted sediment in the offshore area of OU2 are being addressed as part 

of OU4; therefore, any remedial action for sediment in the OU2 offshore area (including monitoring) 

will be evaluated as part of the OU4 FS. 

 

REMEDIAL ACTION OBJECTIVES 

RAOs are medium-specific goals for protecting human health and the environment.  RAOs are required to 

specify the COCs, exposure routes and receptors of concern, and an acceptable contaminant level or 

range of levels for each exposure route.  Acceptable contaminant levels are based on site-specific PRGs 

as a starting point, after which a final remediation goal is determined when a remedy is selected.  The 

following are the RAOs for OU2: 

 

1. Prevent human exposure through ingestion, dust inhalation, and dermal contact to contaminated soil 

with COC concentrations that exceed PRGs (concentrations causing unacceptable risk). 

2. Protect the offshore environment from erosion of contaminated soil from the OU2 shoreline. 

3. Prevent unacceptable risk from future potential migration of contaminants from unsaturated zone soil 

to groundwater in the interim capped area.  
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The unacceptable levels are based on PRGs for each COC and receptor.  PRGs are the chemical-

specific goals for site concentrations [based on the exposure point concentrations (EPCs)] that when 

achieved, will result in site concentrations that pose an acceptable risk for the targeted receptor.  

Attainment of PRGs is evaluated by determining the areas and volumes of soil that need to be 

remediated (e.g., through surface protection or excavation) to attain EPCs less than the PRGs. 

 

DEVELOPMENT OF ALTERNATIVES 

The primary objective of this phase of the FS was to develop an appropriate range of remedial 

alternatives from applicable technology types and process options.  For OU2, alternatives have been 

developed to address the waste disposal area (majority of Site 29) and the DRMO area (Site 6 and a 

portion of Site 29).   The No Action alternative is included, as required under CERCLA, to establish a 

basis for comparison with other alternatives.   

 

The soil remedial alternatives developed for the waste disposal area include: 

 

• Alternative WDA-1 – No Action 

• Alternative WDA-2 – Land Use Controls (LUCs) and Monitoring 

• Alternative WDA-3 – Surface Soil Removal and Soil Cover with LUCs and Monitoring 

• Alternative WDA-4 – Unsaturated Soil Removal and Soil Cover with LUCs and Monitoring 

 

Due to the depth of waste and soil contamination within the waste disposal area (more than 10 feet below 

the tidally influenced groundwater table), complete removal of material from the disposal area was not 

considered as an alternative for the disposal area. 

 

The soil remedial alternatives developed for the DRMO area include: 

 

• Alternative DRMO-1 – No Action 

• Alternative DRMO-2 – LUCs and Monitoring 

• Alternative DRMO-3 – Residential Excavation with Off-yard Disposal, LUCs, and Monitoring 

• Alternative DRMO-4 – Construction Worker Excavation with Off-yard Disposal, LUCs, and Monitoring 

• Alternative DRMO-5 – Construction Worker Excavation and RCRA C Cap with Off-yard Disposal, 

LUCs, and Monitoring 

 

DETAILED ANALYSIS OF ALTERNATIVES 

In the detailed analysis section of this FS, each set of alternatives are evaluated against seven of the nine 

CERCLA criteria.  In selecting a remedy, in accordance with CERCLA, overall protectiveness of human 
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health and the environment and compliance with ARARs are “threshold criteria” that must be satisfied for 

an alternative to be eligible for selection.  Reduction of toxicity, mobility, or volume through treatment, 

short-term effectiveness, long-term effectiveness and permanence, implementability, and cost are 

“balancing criteria” that are used to weigh trade-offs between alternatives.  Two of the nine CERCLA 

criteria (state and community acceptance), not evaluated as part of this FS, are “modifying criteria.”  After 

a preferred alternative has been identified and submitted for public comment, the modifying criteria are 

taken into account during preparation of the Record of Decision.  

 

COMPARATIVE ANALYSIS OF ALTERNATIVES 

Waste Disposal Area - For the waste disposal area, Alternatives WDA-1, WDA-2, WDA-3, and WDA-4 

were evaluated.  WDA-2, WDA-3, and WDA-4 would provide protection of human health and the 

environment.  Alternatives WDA-3 and WDA-4 would provide the most protection of human health 

through removal of contaminated surface soil and surface and shallow subsurface soil, respectively.  The 

excavated soil would be replaced with clean soil, providing surface protection for protection of human 

health and erosion resistance.  WDA-2 provides LUCs and monitoring to be protective of human health 

and the environment.  All of the alternatives considered would meet all ARARs.  Therefore, Alternatives 

WDA-2, WDA-3, and WDA-4 meet the threshold criteria.  Alternatives WDA-3 and WDA-4 would provide 

the most long-term effectiveness and permanence because contaminated material would be removed 

from the site.  None of the alternatives provide a reduction of toxicity, mobility, or volume through 

treatment because treatment is not a component of the alternatives.  Alternatives WDA-1 and WDA-2 

provide the most short-term effectiveness because these alternatives have no construction activities 

associated with them.  Alternative WDA-4 would provide the least short-term effectiveness because this 

alternative includes the most chance for remediation construction workers and the neighboring 

environment to come into contact with contaminated soils.  Each active alternative would utilize 

conventional construction techniques and available labor, material, and equipment.  However, Alternative 

WDA-2 would be the simplest of the alternatives to implement that meet the threshold criteria.  All of the 

alternatives that meet the threshold criteria require LUCs and monitoring because complete removal was 

not considered due to the depth of waste and proximity to the Piscataqua River.  Estimated capital, 

annual, and net present worth (NPW) costs are shown in the table below.  
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Alternatives Capital Annual Costs   

NPW 
(30 years) 

WDA-1 $0 $0 $0 

WDA-2 $27,000 
$24,000/year 

$25,000/5 years 
$5,000/10 years 

$382,000 

WDA-3 $1,211,000 
$24,000/year 

$25,000/5 years 
$5,000/10 years 

$1,566,000 

WDA-4 $2,619,000 
$24,000/year 

$25,000/5 years 
$5,000/10 years 

$2,974,000 

 

DRMO Area - For the DRMO area, Alternatives DRMO-1, DRMO-2, DRMO-3, DRMO-4, and DRMO-5 

were evaluated.  All alternatives, with the exception of Alternative DRMO-1, would provide protection of 

human health and the environment.  Alternative DRMO-3 would provide the most protection of human 

health through the removal of contaminated soil associated with the DRMO area causing residential risk.  

Because of the removal, Alternative DRMO-3 would also be the most protective of the environment.  

DRMO-4 and DRMO-5 remove and/or provide a permanent cap over contaminated soil causing industrial 

risks and provide LUCs to prevent residential use and monitoring to provide protection to the 

environment.  DRMO-2 provides LUCs and monitoring to be protective of human health and the 

environment.  All of the alternatives considered would meet all ARARs.  Therefore, Alternatives DRMO-2, 

DRMO-3, DRMO-4, and DRMO-5 meet the threshold criteria.  Alternatives DRMO-2, DRMO-3, DRMO-4, 

and DRMO-5 would provide the most long-term effectiveness and permanence because contamination 

would be removed from the site.  Alternative DRMO-3 would provide the most long-term effectiveness 

and permanence.  None of the alternatives provide a reduction of toxicity, mobility, or volume through 

treatment because treatment is not a component of the alternatives.  Alternatives DRMO-1 and DRMO-2 

would provide the most short-term effectiveness because these alternatives have no construction 

activities associated with them.  Alternative DRMO-3 would provide the least short-term effectiveness 

because this alternative includes the most chance for remediation construction workers and the 

neighboring environment to come into contact with contaminated soils.  Each active alternative would 

utilize conventional construction techniques and available labor, material, and equipment.  However, 

Alternative DRMO-2 is the simplest to implement of the alternatives that meets the threshold criteria.  

Estimated capital, annual, and NPW costs are shown in the table below.  The estimated costs for the 

excavation alternatives include a sub-alternative for screening and water rinse of large-sized materials for 

reuse on site.   
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Alternatives Capital Annual Costs 

NPW 
 (30 years) 

DRMO-1 $0 $0 $0 

DRMO-2 $29,000 
$54,000/year 

$25,000/5 years 
$133,000/10 years 

$874,000 

DRMO-3/ 
DRMO-3A 

$16,082,000/
$15,457,000 

$46,000/year 
$25,000/5 years 

$133,000/10 years 

$16,829,000/ 
$16,203,000 

DRMO-4/ 
DRMO-4A 

$6,366,000/ 
$7,646,000 

$54,000/yr (Years 1 to 5), 
$52,000/yr (Years 6 to 30), 

$25,000/5 years, and 
133,000/10 years 

$7,195,000/ 
$8,475,000 

DRMO-5/ 
DRMO-5A 

$4,467,000/ 
$4,445,000 

$54,000/year 
$25,000/5 years 

$133,000/10 years 

$5,312,000/ 
$5,290,000 
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1.0  INTRODUCTION 

1.1 PURPOSE OF REPORT 

This Feasibility Study (FS) Report for Operable Unit (OU) 2 at Portsmouth Naval Shipyard (PNS), Kittery, 

Maine, was prepared by Tetra Tech NUS, Inc. (TtNUS) for the United States Department of the Navy, 

Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic under the Comprehensive Long-Term 

Environmental Action Navy (CLEAN) program, Contract Number N62467-04-D-0055, Contract Task 

Order (CTO) 444.  This report describes the formulation and evaluation of remedial alternatives to 

address the unacceptable risks at OU2 based on the results of the Supplemental Remedial Investigation 

(RI) Report for OU2 (TtNUS, March 2010).  This FS was prepared to fulfill the requirements of the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as amended by 

the Superfund Amendments and Reauthorization Act.  As required by CERCLA, primary consideration is 

given to remedial alternatives that provide adequate protection of human health and the environment and 

alternatives that attain or exceed the regulatory requirements and guidance that may potentially govern 

remedial activities (see Section 2.0).  Therefore, in addition to CERCLA requirements, this FS was also 

prepared with consideration of other regulatory requirements and guidance, as appropriate. 

 

1.2 SCOPE AND OBJECTIVES 

The purpose of this FS is to address the contamination and OU2 site risks for exposure to soil, future 

potential groundwater migration, and future potential soil erosion.  OU2 consists of Site 6 – the Defense 

Reutilization and Marketing Office (DRMO) Storage Yard, the DRMO impact area, and Site 29 – Former 

Teepee Incinerator Site.  Throughout the remainder of this FS, Site 6 and portions of Site 29 are referred 

to as the DRMO area and the remainder of Site 29 is referred to as the waste disposal area.  The 

alternatives were developed in this FS based on the conclusions and recommendations presented in the 

OU2 Supplemental RI Report.  This FS provides an evaluation of remedial alternatives to address 

unacceptable risks for OU2.  The evaluation included options to protect the offshore area from potential 

impacts associated with OU2 contamination; however, the contamination in the offshore area adjacent to 

OU2 will not be addressed as part of OU2.  The offshore area is included in the DRMO Storage Yard area 

of concern of OU4.  Based on the risk evaluation in the OU2 Supplemental RI Report, exposure to 

groundwater does not pose unacceptable risks for OU2 receptors.   

 

The FS was conducted to establish Remedial Action Objectives (RAOs), to screen remedial technologies, 

and to assemble, evaluate, and compare remedial alternatives that will be used in selecting a remedial 

action for OU2.  A Proposed Remedial Action Plan (PRAP), submitted after the FS is finalized, will 

provide the Navy’s recommended remedial action for OU2 and will be prepared based on the information 
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provided in the FS.  Lastly, the contamination identified in the residential area located north of the DRMO 

(DRMO Impact Area) is not included in the FS because a removal action will be conducted to remediate 

contamination in this area.  The Action Memorandum for Non-Time-Critical Removal Action for OU2 

DRMO Impact Area (Navy, November 2009) provides information on the removal action for the residential 

area in OU2. 

 

This FS fulfills the requirements of CERCLA and is consistent with United States Environmental 

Protection Agency (USEPA) Guidance for Conducting Remedial Investigations and Feasibility Studies 

under CERCLA (USEPA, October 1988) and the Navy Environmental Restoration Program (NERP) 

Manual, Chapter 8, Remedial Investigation/Feasibility Study (Navy, August 2006). 

 

1.3 REPORT ORGANIZATION 

This report has been divided into the following five sections: 

 

• Section 1.0 – Introduction:  This section provides a description of the purpose, scope, and objectives 

of the FS.  This section also provides a summary of background information and the OU2 

Supplemental RI Report. 

 

• Section 2.0 – Remedial Action Objectives:  This section presents Applicable or Relevant and 

Appropriate Requirements (ARARs), the medium of concern, RAOs, preliminary remediation goals 

(PRGs), and areas and volumes of soil to be addressed by the remedial alternatives for OU2. 

 

• Section 3.0 – Identification and Screening of Technologies and Development of Alternatives:  This 

section discusses the general response actions (GRAs) identified to attain the RAOs, the screening of 

technology types and process options, description and evaluation of technologies, and development 

of alternatives. 

 

• Section 4.0 – Description and Detailed Analysis of Remedial Alternatives:  This section describes the 

conceptual design of the alternatives and discusses the detailed analysis of alternatives using the 

seven criteria of the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). 

 

• Section 5.0 – Comparative Analysis of Alternatives:  This section provides a comparison of the 

alternatives using the detailed analysis information in Section 4.0. 

 

Appendix A provides supporting information including a discussion of PRG development and calculations 

used in the development and evaluation of remedial alternatives.  Appendix B provides alternative-

specific ARARs tables.  Appendix C provides the cost estimates for the alternatives.  Appendix D includes 
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area and quantity calculations.  Appendix E includes the soil washing pilot studies performed at OU2.  

Appendix F includes responses to comments on the draft and draft final documents, as appropriate.   

 

1.4 FACILITY AND OU2 BACKGROUND INFORMATION 

A description of PNS and the history of the facility, as well as a description and history of OU2, are 

provided in this section. 

 

1.4.1 Facility Description and History 

PNS is a military facility with restricted access on an island located in the Piscataqua River, as shown on 

Figure 1-1.  PNS is referred to on National Oceanic and Atmospheric Administration (NOAA) nautical 

charts as Seavey Island, with the eastern tip given the name Jamaica Island.  Clark’s Island is to the east, 

attached by a rock causeway to Seavey Island.  The Piscataqua River is a tidal estuary that forms the 

southern boundary between Maine and New Hampshire.  PNS is located in Kittery, Maine, north of 

Portsmouth, New Hampshire, at the mouth of the Great Bay Estuary (commonly referred to as 

Portsmouth Harbor). 

 

PNS is engaged in the conversion, overhaul, and repair of submarines for the Navy.  The long history of 

shipbuilding in Portsmouth Harbor dates back to 1690, when the first warship launched in North America, 

the Falkland, was built.  PNS was established as a government facility in 1800, and it served as a repair 

and building facility for ships during the Civil War.  The first government-built submarine was designed 

and constructed at PNS during World War I.  A large number of submarines have been designed, 

constructed, and repaired at this facility since 1917.  PNS continues to service submarines as its primary 

military focus. 

 

Prior to CERCLA and Resource Conservation and Recovery Act (RCRA) regulation at PNS, years of 

shipbuilding and submarine repair work at PNS resulted in hazardous substances being released into soil, 

groundwater, surface water, and sediment on and around Seavey Island.  As a result, investigation and 

remediation activities were performed under the Department of Defense (DoD) Installation Restoration Plan 

(IRP).  Paralleling CERCLA, the IRP focuses on the cleanup of contamination from past hazardous waste 

operations and past hazardous material spills.  The IRP is further discussed in the Site Management Plan 

(SMP) for PNS [Amended Fiscal Year (FY) 11] (Navy, February 2011).   

 

Investigations of hazardous substance releases at PNS began in 1983 with the Initial Assessment Study 

(IAS) (Weston, June 1983).  USEPA became involved with PNS in 1985 when the agency requested 

information on PNS' hazardous wastes and conducted a visual site inspection under the authority of RCRA.  

Since 1988, Maine Department of Environmental Protection (MEDEP) has also provided oversight of 
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investigation and remediation at PNS.  In March 1989, USEPA issued a Corrective Action Permit under 

the RCRA Hazardous and Solid Waste Amendments (HSWA) of 1984 (USEPA, March 1989) that 

required PNS to investigate 13 Solid Waste Management Units (SWMUs) and take appropriate corrective 

action.  Until the mid-1990s, investigations at PNS were conducted under RCRA authority.  Effective 

May 31, 1994, PNS was included on the National Priorities List (NPL), and subsequent studies have been 

conducted under the authority of CERCLA, commonly known as Superfund.  Consistent with the 

transition from RCRA to CERCLA, the SWMU terminology was replaced with “site.”  Ongoing work meets 

the intent of the HSWA Permit, but the ongoing studies to develop and evaluate remedial activities are 

conducted as part of FSs (CERCLA terminology) and combine both RCRA and CERCLA criteria.   

 

The Federal Facility Agreement (FFA) for PNS was signed by USEPA and the Navy in September 1999, 

became effective February 2000, and supersedes the HSWA Permit.  The State of Maine has elected not 

to be a party to the FFA at this time.  However, the state is afforded a participatory role in the site 

remediation process by virtue of CERCLA.  Among other things, the FFA outlines roles and 

responsibilities, establishes deadlines/schedules, outlines work to be performed, and provides a dispute 

resolution process for primary documents.  The FFA for PNS ensures that CERCLA decisions will be 

consistent with RCRA and other federal and state hazardous waste statutes and regulations as 

appropriate for the sites at PNS.  USEPA, MEDEP, and the Navy continue to work toward site cleanup at 

PNS under CERCLA.   

 

1.4.2 OU2 Description  

OU2 is located in the south-central portion of PNS along the Piscataqua River, as shown on Figure 1-1.  

OU2 consists of Site 6 – DRMO Storage Yard and Site 29 – Former Teepee Incinerator Site.  The DRMO 

impact area (Quarters S, N, and 68) was included in OU2 because this area was thought to be impacted 

by particulate deposition from DRMO Storage Yard activities.  The general layout of OU2 is shown on 

Figure 1-2.  Because OU2 is on the shoreline, OU2 is adjacent to OU4, the offshore area.   

 

OU2 currently and historically included residential (Quarters S, N, and 68) and industrial/occupational 

(DRMO and Dumpster Storage Areas, Building 298, and Building 310) areas.  The following provides a 

description of current site features. 

 

The current DRMO Storage Yard area is the fenced area south of Quarters S and N and west of 

Building 298.  The DRMO Storage Yard is responsible for the reuse, transfer, donation, sale, or disposal of 

excess and surplus DoD property in New England.  DRMO Storage Yard operations are conducted in the 

paved portion of the fenced area.  The interim capped area (formerly used for DRMO operations) adjacent 

to the area currently used as the DRMO storage area is covered with grass.  The interim capped area is 

barricaded (by jersey barriers) and restricted from DRMO use and activities.  The current operations use 
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temporary trailers and buildings; there are no permanent buildings located at the DRMO Storage Yard.  

Dumpsters for solid wastes are stored in the fenced area west of the DRMO Storage Yard.  Two buildings 

are located in the Site 29 area; Building 298 is used for office space, and Building 310 is a hose-handling 

facility.  There are no hazardous waste-related activities at OU2, and hazardous chemicals are not used as 

part of any of the current operations at OU2. 

 

The DRMO Storage Yard, dumpster storage area, and areas surrounding Building 298 and west of 

Building 310 are paved.  The areas north, east, and south of Building 310 are covered with vegetation.  The 

DRMO Storage Yard and Buildings 298 and 310 are located in a relatively flat area, approximately 10 to 

30 feet lower than the surrounding area (including Quarters S, N, and 68) north and approximately 10 to 

50 feet lower than the area north/northeast of Building 310.  There is a steep slope north and northeast of 

Building 310 and the OU2 area; the area is wooded, and bedrock outcrops are visible among the trees.  

Most of OU2 is located on filled land, as defined by the 1901 shoreline and the current shoreline (shown as 

the mean low water line) shown on Figure 1-2.  Quarters S, N, and 68 are used as military residences and 

are located on the original island (defined by the 1901 shoreline).  Building 348, located to the west of the 

DRMO Storage Yard, is a shredder facility built in the 1990s.  An inactive reservoir is located northeast of 

Building 310. 

 

The OU2 shoreline is steeply sloped and has shoreline erosion controls including riprap along the DRMO 

Storage Yard shoreline, south of Building 298, and southeast of Building 310, and a seawall along the 

shoreline south of Building 310.  As part of shoreline stabilization to prevent site soils from eroding, riprap 

was placed along portions of the OU2 shoreline in 1999, 2005, 2006, and 2008.  The seawall is 

approximately 12 feet high and appears to be constructed of base layers of stone blocks on which a 

concrete wall was poured.  The seawall has been in place since the 1940s.  There is a small intertidal 

depositional area to the east of OU2.  A sediment and mussel sampling location at Monitoring Station 

(MS) 11 of the Interim Offshore Monitoring Program for OU4 is in this depositional area, and two mussel 

sampling locations at MS-11 are located in the central portion of the OU2 shoreline (TtNUS, November 

2004).  The boundary of MS-11 (see Figure 1-2) defines the boundary of the DRMO Storage Yard. 

 

1.4.3 OU2 History  

The area occupied by OU2 was originally known as Henderson’s Point, named after a portion of land that 

was removed in the early 1900s.  Before the 1990s, the area now identified as Site 29 was considered 

part of the DRMO Storage Yard (Site 6).  The main activities that occurred at Site 6 were related to 

DRMO Storage Yard operations, and the main activities that occurred in the Site 29 area were related to 

open burning, industrial incineration, and waste disposal, as discussed below.  Historical information on 

OU2 was mainly obtained from the IAS (Weston, June 1983), a report on the history of the DRMO 

Storage Yard area prepared by the Shipyard (PNS, January 1997), and review of historical maps.   
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Before filling began in the area, Quarters S and N were located near the historical (1901) shoreline in a 

generally residential area.  The majority of filling in the area was conducted between 1902 and 1908 with 

material from the excavation of Henderson’s Point.  The excavated material from Henderson’s Point 

apparently included excavated soil, gravel, and rock fragment and wood from a cofferdam.  Other debris 

(including material such as wood from removed structures) generated during the excavation activities was 

also apparently included in the fill material.  Additional filling was conducted periodically throughout the 

history of site usage. 

 

The first reported use of the DRMO Storage Yard area was for a stone crusher facility (Building 145) used 

from 1919 until the 1950s, when the building was demolished.  The stone crusher facility was located 

southeast of Building 172.  The DRMO Storage Yard was established in 1920.  Materials reportedly 

stored at the DRMO Storage Yard included lead and nickel-cadmium battery elements, motors, 

typewriters, paper products, and scrap metal.  The major hazardous materials of concern were the lead 

battery cells and plates stockpiled on uncovered pallets.  Nickel-cadmium batteries were also stored in 

this manner.  Scrap metal storage was conducted in Building 146 until 2000, and the building was 

demolished around 2003.   

 

Historically, DRMO Storage Yard operations primarily appear to have occurred in the current fenced area 

of the DRMO Storage Yard (including the interim capped area), but operations could have occurred in 

adjacent areas.  Additional information obtained from the Shipyard in 2008 shows that DRMO activities 

were conducted in what is referred to as the dumpster storage area and adjacent to the south of Building 

348.  When railroad lines were used to transport materials to and from the DRMO, loading and offloading 

of these materials also occurred in the area south of Building 348, near the DRMO entrance.  Snow 

plowing in the DRMO Storage Yard also appears to have pushed equipment or pieces of stored materials 

to adjacent areas, including the offshore area.  For example, scrap metal has been observed in the area 

north of Building 146, and parts of batteries were observed along the shoreline.  In addition, scrap metal 

was stored in large piles within the DRMO Storage Yard (adjacent to the DRMO Storage Yard fence by 

Building 146 and in the interim capped area before it was capped in 1993), and pieces of scrap metal 

may have been moved to areas adjacent to the DRMO Storage Yard during site operations.  Activities 

such as open storage of batteries and other materials, that could have caused contaminants to be 

leached or otherwise released by pathways, such as infiltration or runoff, were terminated in 

approximately 1983.  In 1993, interim corrective measures were conducted for a portion of the DRMO 

Storage Yard and included the capping and paving of unpaved areas and installation of storm water 

controls in the interim of a final remedy.  Open storage of scrap metal in large piles was discontinued 

before the interim cap was installed.  Snow plowing to the offshore area was discontinued in the 1980s or 

1990s.  In 1991, the Shipyard conducted soil removal from what is now the dumpster storage area.  Soil 
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was excavated to a depth where rock (large boulders) was encountered, the excavation was backfilled 

with soil and paved, and the excavated material was disposed off base.  The exact area of the soil 

removal in the dumpster storage area is not known. 

 

Filling of the remaining portion of OU2, referred to as the waste disposal area, may have begun in the 

1920s.  This area was filled with paper, wood, rubbish, and ash.  The ash is reportedly from open burning 

of trash that was conducted in the waste disposal area from approximately 1918 until 1965, when the 

teepee incinerator was built.  Ash from the incinerator was also disposed in the waste disposal area.  

Onsite disposal ended around 1975 when offsite disposal of trash began.  Materials identified in soil 

borings located in the waste disposal area are generally consistent with the background information and 

include ash, cinders, wire, glass, wood, and metal pieces.  Asbestos was also found in the waste disposal 

area during excavation of the Building 310 foundation.  

 

Metallic debris observed in surface soil near the bedrock outcrop east of Building 310 is likely from the 

waste disposal area and was relocated during grading that occurred during the construction of Buildings 

298 and 310. 

 

The teepee incinerator (Building 290) was built in 1965 and used to burn waste materials until 1975.  The 

incinerator was used primarily for the disposal of wood, paper, and rubbish, with occasional burning of 

cans of paint and solvents.  Ash from the incinerator was deposited south of the incinerator (in the waste 

disposal area) until 1971 when the incinerator residue began to be landfilled in the Jamaica Island Landfill 

(OU3, located approximately 1,000 feet northeast of OU2) and the Kittery municipal landfill.  The 

incinerator ceased operations in 1975 and was demolished soon after operations ended. 

 

Building 298 was built in 1975 and was used as an industrial waste water treatment facility until the 

1980s.  Clean closure under RCRA was documented in May 1997 and accepted by MEDEP in November 

1997.  The building is currently used as office space.  In 2002, the Shipyard excavated a utility trench to 

place new utilities to service the offices.  The excavated soil was disposed off base, the trench was 

backfilled with clean fill material, and the trench is considered a clean area within the OU2 boundary. 

 

There is a steep hill north of the concrete wall north of Building 298 and northeast of Building 172 (former 

sandblast grit storage hopper).  The top of the hopper is at the top of the hill.  Historical information for 

OU2 does not indicate that this hill was used for storage activities as part of the DRMO or that open 

burning occurred near this area.   
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Building 310 was built in 1980 as a hose-handling facility and continues to be used for this purpose.  

Building 314 was used as a pesticide-handling facility from 1982 until 1995 and was demolished in 1998.  

There have been no reported releases from either facility.   

 

Shoreline stabilization along the OU2 shoreline was conducted in 1999, 2005, 2006, and 2008 as part of 

emergency actions to cover eroding soils along the top of the shoreline. 

 

Other structures related to the general use of the area are the railroad lines and roads that have been in 

the area since approximately 1910.  Railroad lines were used at the site from the mid- to late 1910s until 

the interim capping of a portion of the DRMO Storage Yard in 1993.  The railroad lines ran along John 

Paul Jones Avenue to Building 146 since the 1910s, to the waste disposal area since the 1920s, and to 

the incinerator since the 1960s.  Portions of the railroad were removed when Buildings 298 and 310, and 

the interim cap were constructed.  The main road to the OU2 area from approximately 1915 to the 1960s 

or 1970s appears to be an extension of Sloat Avenue, which runs south between former aboveground 

tanks (see Figure 1-2) and ends at Quarter N/Seavey Avenue.  The extension ran east to Quarter X and 

Building 302 and was the main access road to buildings east of Quarter X.  Seavey Road was built in the 

1950s, and portions of the extension of Sloat Avenue and Quarter R (located west of Quarter X) were 

paved for parking in the 1960s.  There were also access roads to Building 145 and a building directly 

south of Quarter R in the 1940s.  The area where the main road was located is now a parking area, and 

Lanman Street is now located between the former locations of these access roads.  A road also ran west 

of Quarter S to Building 146 in the 1930s and 1940s. 

 

Additional information on the historical filling and uses of OU2 and historical maps are provided in the 

OU2 Supplemental RI Report (TtNUS, March 2010). 

 

1.5 SUMMARY OF OU2 ENVIRONMENTAL INVESTIGATIONS AND ACTIONS 

Environmental samples were collected at OU2 as part of the following investigations: 

 

• Final Confirmation Study (FCS) in 1984 (LEA, June 1986) 

• RCRA Facility Investigation (RFI) in 1989 to 1992 (McLaren/Hart, July 1992) 

• RFI Data Gap Investigation in 1994 (Halliburton NUS, November 1995) 

• Groundwater monitoring from 1996 to 1997 (TtNUS, August 1999) 

• Field Investigation at Site 29 in 1998 (TtNUS, March 2000) 

• Removal Action at Site 6 in 1999 (FWENC, June 2001) 
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• Soil Washing Treatability Study in 2004 and 2005 (TtNUS, January 2006) 

• Additional Investigation including Soil Washing Treatability Study in 2007 and 2008 (TtNUS, August 

2008) 

 

Environmental samples have also been collected in the offshore areas of OU2.  These samples were 

collected as part of the following investigations: 

 

• Estuarine Ecological Risk Assessment (EERA) in 1991 to 1993 (NCCOSC, May 2000) 

• Interim Offshore Monitoring Program from 1999 to 2003 (TtNUS, November 2004) 

• Additional Scrutiny Investigation in 2005 (TtNUS, August 2007).   

 

Lastly, soil samples were also collected to support the Shipyard’s utility trench excavation for Building 298 

in 2002 (TtNUS, November 2005).  Soil sampling locations are shown on Figure 1-3, and groundwater 

and offshore sampling locations are shown on Figure 1-4.   

 

The following interim and/or removal actions were also conducted at OU2.  These actions included; 

 

• Capping and paving of sections of the DRMO Storage Yard area and construction of storm water 

controls and concrete curbing as part of an interim action  in 1993 (McLaren/Hart, April 1993). 

 

• Emergency removal action to stabilize the shoreline along the DRMO Storage Yard in 1999 (FWENC, 

June 2001). 

 

• Shipyard utility trench excavation in 2002 (TtNUS, November 2005). 

 

• Emergency removal actions to stabilize the shoreline at Site 29 in 2005, 2006, and 2008 (TtEC, 

October 2005, and June and July 2008). 

 

Prior to the 2002 utility trenching, TtNUS collected soil samples from borings within the planned trench 

excavation area.  The borings showed boulders, rocks, and fill material similar to the material from 

excavation of Henderson’s Point.  Subsequently, the Shipyard excavated a trench to 4 feet below ground 

surface (bgs), a geotextile fabric was placed in the trench, and the utilities were placed on the geotextile 

fabric.  The excavated soil was disposed off base, the trench was backfilled with clean fill material, and 

the trench is considered a clean area within OU2 (TtNUS, November 2005). 

 

In 2004, three test pits in the interim capped area, one test pit near DSB-07, and one test pit in the waste 

disposal area were excavated for collection of large-volume soil samples for a bench-scale soil washing 
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treatability study.  The test pits in the interim capped area and near DSB-07 were terminated at 

approximately 5 to 9 feet bgs because large-size (greater than 2 feet in diameter) rock fragments were 

encountered, making further excavation difficult, or there was no recoverable soil material.  The test pit in 

the waste disposal area was terminated at approximately 6 feet bgs when groundwater was encountered 

(TtNUS, January 2006). 

 

After completion of the various investigations, including risk assessment, at OU2, the Navy submitted a 

draft OU2 FS in November 2004.  Based on regulatory and Restoration Advisory Board (RAB) comments, 

the Navy determined that additional investigation was necessary to better define the nature and extent of 

contamination for development of RAOs and to assist the Navy in refining risk-based remediation areas 

and cost estimates for the alternatives evaluated in the FS.  The major additional data needs identified 

were related to better delineation of the spatial extent of soil contamination at OU2 [primarily lead and 

total polychlorinated biphenyls (PCBs)] to determine remediation areas and better understanding of 

groundwater migration in the portion of OU2 downgradient of the areas of highest soil contamination.  The 

OU2 Additional Investigation Quality Assurance Project Plan was prepared by TtNUS (TtNUS, October 

2007), and the investigation was conducted in 2007 and 2008.  The additional investigation included soil 

boring and groundwater well installation, soil, groundwater, and surface water sampling, and test pitting.  

Large-volume soil samples were also collected from the test pits for a bench-scale soil washing 

treatability testing (TtNUS, August 2008). 

 

The OU2 offshore area is being evaluated as part of OU4.  Based on data from Rounds 1 through 7 of the 

Interim Offshore Monitoring Program, it was determined that additional scrutiny was needed to address 

elevated metals (copper, lead, and nickel) concentrations in sediment at MS-11 offshore of OU2.  Soil 

eroding along the top of the Site 29 shoreline was sampled in 2005 as part of additional scrutiny for 

MS-11.  As concluded in the Additional Scrutiny Report for OU4 (TtNUS, August 2007), the data showed 

that the eroding soil was likely the cause of the elevated metals concentrations observed in nearby 

offshore sediments, and shoreline controls were subsequently placed along the nearby shoreline in 2005 

and 2006.  Because there is very little sediment in the depositional area (sediment can only be collected 

at very low tide by scooping sediment around rocks) and because erosion controls were placed along the 

shoreline (2005 and 2006), it was agreed that additional sampling to determine the extent of sediment 

contamination and removal of sediment were not required (TtNUS, August 2007).  As part of the 

preparation of the OU2 Additional Investigation QAPP (TtNUS, October 2007), it also was also agreed 

that additional sediment sampling was not needed to support the OU2 RI.   

 

The data from previous investigations and information from the removal actions were used to evaluate 

site characteristics, the nature and extent of contamination, and site risks.  A summary of the sampling 

and analytical program, boring and test pit information, and details of the environmental investigations 
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and actions conducted are included in OU2 Supplemental RI Report (TtNUS, March 2010).  A summary 

of the OU2 Supplemental RI Report, including nature and extent of contamination, is presented in Section 

1.6. 

 

1.6 OU2 SUPPLEMENTAL RI REPORT SUMMARY 

In 2010, the Navy prepared the OU2 Supplemental RI Report to assess the nature and extent of 

contamination and risks associated with the contamination at Sites 6 and 29.  The primary and secondary 

soil chemicals of concern (COCs) are lead and PCBs and copper, nickel, and polycyclic aromatic 

hydrocarbon (PAHs), respectively.  The following provides a summary of site characteristics, nature and 

extent of contamination, fate and transport of contamination, results of the risk assessment, and 

conclusions and recommendations, as provided in the OU2 Supplemental RI Report (TtNUS March 

2010).  

 

Elevations discussed herein and throughout the FS are based on the 2002 PNS Vertical Datum and 

Control Network.  The 2002 PNS Vertical Datum equates Mean High Water (MHW) (which is 3.58 feet in 

the North American Vertical Datum of 1988 or NAVD 88) to 100.36 feet.  Horizontal locations are based 

on the North American Datum (NAD) of 1983, Maine State Plane Coordinate System, West Zone. 

 

1.6.1 Site Characteristics 

Site characterization information, including regional and site-specific information on demography, land 

use, surface features, climatology, surface water, hydrology, ecology, geology, hydrogeology, and 

evaluation of the shoreline revetment, is provided in Section 2.0 of the OU2 Supplemental RI Report.  

Information on site characteristics was used in the RI to support the evaluation of the nature and extent of 

contamination, development of the conceptual site model, and understanding of potential site risks.  The 

following provides a brief summary of pertinent information reported in the OU2 Supplemental RI Report.   

 

1.6.1.1 Demography and Land Use 

PNS has approximately 90 officers and enlisted personnel and about 3,900 civilian employees (PNS, 

June 2007).  Kittery, Maine, is a residential community of 9,500 people, and Portsmouth, New Hampshire, 

has a population of approximately 21,000 (based on the 2000 Census).  Area industries include retail and 

wholesale trades, textiles, manufacturing, fishing, shipbuilding, power plants, and gas storage facilities.  

The countryside north and west of Kittery consists of forests and some farmland.  Along the coast south 

of Portsmouth are small communities and seasonal dwellings. 
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A portion of PNS is on the National Register of Historic Places.  The Portsmouth Naval Prison Historical 

District is the nearest historical district, located approximately 500 feet east of OU2.  Prehistoric and 

historic archaeological resource sensitivities for the DRMO Impact Area (particularly near Quarters S and 

N) are moderate and high, respectively.  The rest of OU2 has low or moderate sensitivity for prehistoric 

and historic archaeological resources (Louis Berger Group, Inc., April 2003). 

 

OU2 includes the DRMO Storage Yard (Site 6), Site 29, and DRMO impact area (Figure 1-2).  DRMO 

Storage Yard-related activities continue to be conducted, and access to the area is controlled.  DRMO 

Storage Yard activities include storage of various types of equipment such as empty unused dumpsters, 

temporary buildings, and other types of metal structures.  Vehicles are used to transport the equipment 

and scrap metal from the DRMO Storage Yard to other areas of the facility or off the facility.  There are no 

recreational facilities at Sites 6 and 29, although a portion of OU2 east of the DRMO Storage Yard is 

covered with grass and could be accessed by anyone at the Shipyard.  The DRMO impact area, which 

includes Quarters S, N, and 68, is a residential area used by military personnel for generally 3- to 4-year 

tours of duty.  The area has been a residential area since the 1800s.  All of these areas along with the 

offshore area make up the DRMO Storage Yard. 

 

1.6.1.2 Physical Characteristics 

OU2 elevations are highest in the DRMO Impact Area (northern portion of OU2) and decrease toward the 

PNS southern coastline.  The elevation change across OU2 is approximately 15 to 30 feet (elevations of 

125 to 140 feet decreasing to 110 feet).  The majority of OU2 (DRMO Storage Yard, Building 298 area, 

and waste disposal area) is relatively flat, with average elevations around 110 feet.  There is a sharp 

incline to the east of the waste disposal area where bedrock is exposed.  The top of the incline is at an 

elevation of 140 to 150 feet. 

 

The DRMO Impact Area is a residential area (including Quarters S, N, and 68) and is covered with grass, 

houses, and roads.  The DRMO Storage Yard is covered with asphalt and an interim cap.  A jersey 

barrier runs along the eastern and northeastern portion of the interim capped area, and the DRMO 

Storage Yard fence runs along the remainder of the interim capped area to prevent access to the area.  

The cap was placed in 1993 as an interim measure and is approximately 2 feet thick.  The interim cap 

components include 1 foot of compacted crushed stone aggregate stabilized with Portland cement over 

16-ounce, non-woven, needle-punched geotextile above and below a geocomposite clay liner (GCL) 

(McLaren/Hart, April 1993).  There is a grass cover over the interim cap.  Access to the area is arranged 

through the DRMO office.  The Building 298 area and waste disposal area are covered with grass (south, 

east, and north of Building 310), concrete or asphalt and includes Buildings 298 and 310.  As part of the 

removal action in 2006, gravel (ballast rock) over 8-ounce non-woven geotextile was placed over the soil 
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in the wooded area in the waste disposal area after surficial debris was removed from this area (TtEC, 

June 2008).   

 

The OU2 shoreline along the Piscataqua River is steeply sloped and has an approximate length of 

1,100 feet.  The shoreline is protected from erosion by a seawall, riprap, and other erosion control 

devices (A-Jacks).  The seawall is approximately 300 feet long and 12 feet high and runs just east of 

Building 298 to the end of the point where the coastline angles to the southeast.  

 

Climatology information was obtained from the NOAA internet site for the National Climatic Data Center 

Office for the Portland, Maine, weather station, which is the NOAA coastal weather station closest to 

PNS.  The climatological data for Portland, Maine, are based on mean observations from 1975 to 2006 

(NOAA, January 2007).  Precipitation (including liquid water equivalent for snowfall) is fairly evenly 

distributed over the year, with approximately 3 to 5 inches falling per month, for an annual total of 

approximately 46 inches for Portland.  Monthly average temperatures for Portland range from 

approximately 20 to 40 degrees Fahrenheit (°F) from November through April and from approximately 50 

to 70 °F from May to October.  Snowfall occurs mostly from November to April, with little snow occurring 

in October and May.  The annual snowfall is approximately 24 inches.  Portsmouth climate tends to be 

similar to Portland; however, because of its location near the ocean, there tends to be a little less snow 

and more rainfall in Portsmouth than Portland. 

 

1.6.1.3 Surface Water and Hydrology 

Surface water drainage at OU2 is collected by storm drains that discharge to storm water outfalls along 

the shoreline.  Surface water runoff not collected by the storm drains discharges directly to the 

Piscataqua River.  Because OU2 is well developed, there is minimal water infiltration to groundwater.  

The DRMO Storage Yard is used year-round, so snow removal is necessary to keep the DRMO Storage 

Yard clear.  Snow was historically plowed over the shoreline into the Piscataqua River or into piles near 

the entrance to the DRMO Storage Yard (PNS, January 1997).  Currently, snow is plowed into piles within 

the DRMO Storage Yard; snow plowing over the shoreline into the river is no longer conducted. 

 

Based on a flood zone map for the PNS area, the 100-year flood zone in the vicinity of OU2 is at an 

elevation of 105 feet [equivalent to 9 feet National Geodetic Vertical Datum (NGVD) 29 on the flood zone 

map], and the 100-year coastal flood zone based on wave action is at an elevation of 109 feet (equivalent 

to 13 feet NGVD 29 on the flood zone map) (FEMA, July 1986).  The OU2 shoreline is within these two 

zones.  As indicated in Section 1.6.1.2, OU2 is at an elevation of 110 feet to 140 feet.  Therefore, with the 

exception of the OU2 shoreline, OU2 is not located within the 100-year flood zone, and wave action 

would not result in flooding of the site.  As noted by the Maine Geological Survey, the general trend of sea 
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level increase is at a rate of 0.09 inches per year (Kelly, Dickson, and Belknap, 2005).  An accepted 

prediction of sea level rise is +1.6 feet by 2100. 

 

Semi-diurnal tidal currents, the horizontal motions associated with tidal changes in water levels, 

predominate in Portsmouth Harbor.  Near Seavey Island, the mean tidal range is 8.1 feet.  The overall 

ebb and flood currents in the vicinity of PNS are high.  The average flood currents range from 3.0 knots 

south of Seavey Island to 3.3 knots southwest of Badgers Island (located approximately 1,000 feet east of 

PNS).  The average ebb currents are 3.8 knots south of Seavey Island and 3.7 knots southwest of 

Badgers Island.  Because of the strong currents, most ships wait for favorable tides before moving up and 

down the narrow Piscataqua River.  The estimated flushing rates of Portsmouth Harbor and the lower 

reaches of the Great Bay Estuary range from 3.3 to 6.3 tidal cycles (McLaren/Hart, March 1994). 

 

1.6.1.4 Ecology 

OU2 is mostly paved, covered with buildings, or covered with residential lawns (in DRMO Impact Area).  

There is a grassy area north and east of Building 310 and trees along the edge and on the bedrock 

outcrop east of the grassy area.  OU2 provides limited habitat for ecological receptors.  No known 

endangered, threatened, or protected species or critical habitats are located within the boundaries of 

PNS, including OU2.  PNS is not included in the critical habitats of any species (Maine Fisheries and 

Wildlife, January 1989; NFEC, August 1993).  The short-nosed sturgeon is a federally endangered 

species found along the eastern seaboard, but has no critical habitats located within the State of Maine.  

Populations in Maine are found in the Sheepscot, Kennebec, Androscoggin, and Penobscot Rivers, and 

Merrymeeting Bay (Maine Department of Inland Fisheries and Wildlife, 2003).   

 

The shoreline of OU2 is steep (1.5-foot horizontal to 1-foot vertical slopes) and rocky.  The entire length 

of the OU2 shoreline is currently protected with one of three types of shoreline protection (seawall, riprap 

revetment, and pre-cast concrete block revetment).  Unlike other shorelines associated with PNS, the 

OU2 shoreline does not contain wetlands or mud flats. 

 

The OU2 offshore area includes the pelagic habitat, which consists of the open water of the Piscataqua 

River.  The bottom of the pelagic area (channel bottom/sub-tidal habitat) includes hard-bottom areas and 

fine-grained depositional areas.  The hard-bottom areas are located where there is tidal scouring and 

active erosion.  Fine-grained depositional areas are not present offshore of OU2.  The rocky intertidal 

habitat occurs in many locations along Seavey and Jamaica Islands where the shoreline is exposed to 

river currents and where there are no appreciable fine-grained sediment accumulations (such as the OU2 

offshore area).  Only a small intertidal area is present to the east of OU2, but little sediment is present in 

this area. 

 

110403/P 1-14 CTO 444 



  REVISION 0 
  APRIL 2011 
 
1.6.1.5 Geology 

The current coastline and topography of OU2 were created by using fill material.  Fill material is 

encountered from the ground surface to a maximum depth of approximately 35 feet bgs (DSB-8B).  In 

general, fill thickness increases from north to south (away from the 1901 historical shoreline).  By volume, 

most of the fill material consists of angular rock fragments, which are composed of dark gray, fine-grained 

quartzite, referred to as “rock fragment fill.”  The rock fragment fill may include trace to some (less than 

45 percent) sand, or trace amounts of debris (metal wire).  The remainder of the fill material (“surface fill”) 

consists of sand and gravel, cinders, and other minor debris (such as scrap metal, wood debris, glass, 

plastic, wire, and sandblasting grit, depending on the location at the site).   

 

Bedrock at OU2 consists of a dark gray or greenish-gray quartzite.  The bedrock surface was determined 

to generally slope to the east and south towards the river. Bedrock depths varied from 1.5 to 42 feet.  It 

can be difficult to distinguish between weathered bedrock and larger fill material because both are 

composed of the same quartzite.  For the western portion of OU2, the depth to bedrock increases from 

the island interior toward the coastline, and from west to east.  The relatively flat topography results in an 

increasing thickness of overburden material toward the current coastline (from north to south) and toward 

the east.  For the eastern portion of OU2, depth to bedrock increases from the island interior toward the 

current coastline (from north to south) and from west to east, similar to the western portion. 

 

In the waste disposal area, industrial waste materials were found generally overlying the bedrock (in the 

area filled after 1901) and overlying rock fragment and surface fill in the area filled before 1901.  The 

waste disposal area extends to the bedrock outcrop to the east.  Waste refers to material composed 

mostly of ash, wire, metals, wood, cinders, rubber, and glass along with some soil fill (sand with rock 

fragments, silt, and/or clay).  The waste materials were principally found in the waste disposal area.  Fill 

material with minor occurrences of metal pieces, wood pieces, and cinders, is referred to as debris, and 

were encountered in areas of OU2 outside the waste disposal area.  The waste and debris materials are 

differentiated based on the timing of placement, the proportions of materials, and the likely sources of the 

material and/or deposition based on site history.  OU2 is composed mainly of fill material placed during two 

time periods: the early 1900s during the removal of Henderson’s point and from the 1920s to the 1970s, 

when a portion of the site was filled with waste.  Based on the timing of the filling and the source of the fill 

material, the fill material from the removal of Henderson’s point containing debris is not considered a 

potential source of contamination.  However, the fill material placed post-1920s in the waste disposal area 

was from the disposal of trash and ashes from trash burning operations and is considered a potential source 

of contamination.   

 

The remainder of the area filled after 1901 consists of surface fill overlying rock fragment fill that overlies 

bedrock.  Surface fill ranges from 2 to 8 feet thick, and rock fragment fill ranges from 5 to 30 feet thick.  
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Surface fill material includes scrap metal and other metal debris in the interim capped area.  Copper slag 

was found in one area (TP-201) in the top 2 to 3 feet bgs of soil. 

 

The dumpster storage area was part of the original island (defined by the 1901 historic shoreline), and the 

subsurface is bedrock overlain by surface fill material, some of which has trace clay.  Originally surface fill 

was likely added to this area to fill in a low spot and match the grade in the DRMO Storage Yard to the 

east.  Surface fill observed in borings installed post 1991 may represent the fill material placed in 1991 as 

part of a Shipyard soil removal. 

 

The DRMO Impact Area was part of the original island and appears to be native (Lyman) soil and/or 

topsoil fill at the surface overlying bedrock.  A triangular area in the DRMO Impact Area is an exception 

because it does not appear to have been a part of the original island and has the same surface and 

subsurface characteristics as the DRMO Storage Yard.  The triangular area in the DRMO Impact Area 

was filled after 1901.  

 

1.6.1.6 Hydrogeology 

A detailed description of the hydrogeology of PNS is provided in the RFI Data Gap Report (Halliburton 

NUS, November 1995), which also provides detailed figures showing groundwater elevations at the 

facility at high tide and low tide, and salinity data.  Several other reports have detailed information 

pertaining to the hydrogeology at PNS including the RFI (McLaren/Hart, July 1992) and Groundwater 

Monitoring Summary Report (TtNUS, August 1999) and Field Investigation Report at Site 29 (TtNUS, 

March 2000).  These reports include estimates of hydraulic conductivities, groundwater elevations during 

several sampling events, and summaries of other hydrogeological data collected (e.g., tidal data, 

groundwater quality during sampling, etc.).  Groundwater data were also collected in 2007 and 2008 as 

part of the OU2 additional investigation.  The following describes hydrogeological conditions of PNS and 

OU2. 

 

Groundwater is encountered within both unconsolidated materials and bedrock at the facility.  In general, 

overburden materials are moderately to highly permeable.  Bedrock permeability is generally less than 

that of unconsolidated materials.  Groundwater in bedrock occurs principally in fractures that intersect and 

enable groundwater to potentially travel in various directions.  Near the bedrock surface, fractures are 

pervasive because of weathering of the rock.  The size and interconnectedness of the fractures generally 

decrease with depth, potentially limiting the movement of groundwater.   

 

Groundwater levels in overburden at PNS are shallow, and groundwater flow directions generally mimic 

topography and are influenced by the thickness and composition of the overburden and tidal fluctuation.  

Overall, groundwater flow directions are from the original island interior toward the current coastline. 
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A total of 22 groundwater monitoring wells have been installed at OU2 (as shown on Figure 1-4), of which 

15 are located west of the interim capped area (DW-1, DW-1B, DW-2, DW-2B, DW-4, DW-5, DW-6, 

DW-7, DW-7B, DW-7DB, DW-7S, DW-12I, DW-12S, DW13I, and DW-13S), six are located east of the 

interim capped area (DW-3, DW-3S, DW-8, DW-8B, DW-9, DW-10B), and one is located upgradient of 

the western side of OU2 (DW-11).  Although monitoring well DW-2, located west of the interim capped 

area, was abandoned in the mid-1990s, previous tidal information for this well is discussed herein.  

Table 2-1 of the OU2 Supplemental RI Report lists well construction details for the existing wells at OU2.  

OU2 monitoring wells range in total depth from 9 to 150 feet bgs and are screened in fill only, fill and 

weathered bedrock, fill and bedrock, and bedrock only.  Screen lengths included 5 feet, 10 feet, and 20 

feet and were selected based on the lithologies encountered and anticipated tidal fluctuations.  Specific 

details concerning construction of the groundwater monitoring wells and hydraulic conductivity testing are 

provided in the OU2 Supplemental RI Report (TtNUS, March 2010).   

 

Hydraulic gradients are steeper in the OU2 area during low tide, with differences in water level elevations 

ranging from 98 feet in the northern portion of OU2 to 91 feet along the coastline in areas where fill is 

present (Figures 2-11 and 2-12 of the OU2 Supplemental RI Report).  At the western and eastern edges 

of OU2, near the historical shoreline where bedrock is closer to the surface (i.e., near DW-6 and to a 

lesser extent east of DW-8 and DW-9), groundwater elevations are higher than in adjacent areas where 

the subsurface is primarily composed of porous fill material.  In contrast, the groundwater gradient is flat 

across the entire area during high tide, exhibiting a difference of less than 1 foot in OU2 (Figure 1-4).   

 

For more information on the OU2 hydrogeology, refer to the OU2 Supplemental RI Report (TtNUS, March 

2010). 

 

1.6.2 Nature and Extent of Contamination 

As discussed in Section 3.0 of the OU2 Supplemental RI Report, the primary contaminant sources are 

associated with storage of material and equipment at the DRMO Storage Yard and disposal of waste 

materials in the waste disposal area.  Potential secondary release mechanisms in the DRMO include past 

snow plowing and loading and offloading of materials for storage in the DRMO Storage Yard.  The 

primary and secondary soil contaminants identified in the OU2 Additional Investigation QAPP (TtNUS, 

October 2007) are lead and PCBs and copper, nickel and PAHs, respectively.  Lead was detected across 

the largest areas and defines the maximum extent of soil contamination at OU2.  Relatively high lead 

concentrations [greater than 15,000 milligrams per kilogram (mg/kg)] were found in areas clearly 

associated with OU2 sources found within the DRMO Storage Yard, north of the DRMO Storage Yard 

fence line (in the backyard of Quarter N), in the interim capped area within the DRMO Storage Yard 

fence, and in the waste disposal area.  Most lead concentrations (greater than 1,000 mg/kg) were found 
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near OU2 source areas, within the DRMO Storage Yard fenced area, along the shoreline of OU2, in the 

waste disposal area, or in the Building 298 area.  North of the DRMO Storage Yard, the elevated 

concentrations are generally within 20 feet of the DRMO Storage Yard fence.  Based on the soil data, the 

extent of lead contamination from OU2 in the waste disposal area, around Building 298, and within the 

DRMO Storage Yard fence line are well defined.  North of the DRMO Storage Yard, within the Quarters S 

and N backyards, the extent of high lead concentrations is also well defined.   

 

Relatively low concentrations of lead and other chemicals were found in the area used for dumpster 

storage.  However, it is not known whether the low level of contamination is because the area was not 

impacted by DRMO activities or because impacted soil was removed in 1991.  Past plowing of snow from 

the DRMO entrance to the west may have pushed soil contamination from the DRMO to the area to the 

west of the entrance.  In the past, contaminants may have leaked from materials stored at the DRMO that 

were loaded or offloaded in the area west of the DRMO entrance.  Therefore, past snow plowing or 

loading and offloading of materials for storage in the DRMO in the western area may have contributed to 

the contamination in this area.  Based on this information and in consideration of the lead and/or PCB 

concentrations in several samples collected to the west of the dumpster storage area (SS-02, SS-01, and 

SS-01-03), there is some uncertainty in the extent of OU2 contamination in the area adjacent to the west 

of the DRMO.  Therefore, the extent of OU2 contamination may not be defined in the area west of the 

DRMO. The extent of contamination west of the DRMO area will be better defined after the Pre-Design 

Investigation results are available for analysis. 

 

An area of high lead concentrations was found north of the DRMO Storage Yard fence line (in the 

backyards of Quarters S and N), suggesting that DRMO activities occurred in this area or that materials 

stored at the DRMO Storage Yard were pushed into the area during snow plowing.  The elevated lead 

concentrations are generally within 20 feet of the DRMO Storage Yard fence.  Scrap metal was found 

north of the capped area (where scrap metal storage was conducted before 1993), north of the DRMO 

Storage Yard fence.  Soil where scrap metal was found had elevated lead and copper concentrations.  

The general extent of lead contaminated soil in the backyards of Quarters S and N (within the DRMO 

Impact Area) has been defined; however, there is some uncertainty as to the extent of contamination 

north of the dumpster storage area/south of OU2-PA01 and in the backyard of Quarters S.  Because of 

likely impact to soil from the long residential use of the area, there is also some uncertainty as to the 

extent of impacted soil from DRMO Storage Yard operations to the south and southwest of Quarters N.  

Physical site features limit the extent of impacts from OU2 in the east of Quarters N backyard (bedrock 

outcrop and concrete wall northwest of Building 172 and steep hill north/northeast of Building 172).  As 

indicated in Section 1.2, the Navy will conduct a removal action to remediate contamination in the 

backyards of Quarters S and N. 
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Outside of the waste disposal area, contaminant concentrations generally decreased with depth, and less 

soil material was found below approximately 6 feet bgs across the site.  Soil material was found generally 

to 10 feet bgs in the capped area.  The majority of the contaminated soil was found in surface fill, within 

the upper portion of the unsaturated zone.  Some soil contamination was found extending deeper and into 

the rock fragment fill, which was generally found at or below mean high tide elevation.  Based on the 

sampling protocol developed in the OU2 Additional Investigation QAPP, most of the 2007 borings were 

installed to a maximum depth of 6 to 8 feet bgs (to the approximate bottom of the surface fill/top of the 

rock fragment fill), consistent with the depth for potential human health exposure.  Soil data for the rock 

fragment fill is not as extensive as the surface fill, and available data shows some soil contamination in 

the rock fragment fill.  Appendix D.3 in the Supplemental RI Report provides additional information on 

subsurface conditions and contaminant concentrations at OU2 (TtNUS, March 2010).  

 

PCB and copper concentrations provide additional information for understanding hot spot areas of soil 

contamination at OU2.  High copper concentrations (greater than 6,000 mg/kg) were found in the area 

asphalted in 1993, near the shoreline south of the interim capped area, north of the DRMO Storage Yard 

fence line (southeast of Quarter N), and in the waste disposal area.  An area of high PCB concentrations 

(greater than 10 mg/kg) was also found in the interim capped area and waste disposal area and in 

portions of the current DRMO Storage Yard.  The maximum extent of nickel and PAH contamination are 

within the areas defined by lead, copper, and PCB contamination. 

 

For groundwater, copper, lead, and nickel were identified as primary contaminants in the Additional 

Investigation QAPP because these are the offshore COCs.  The 2007 groundwater data show that overall 

the concentrations of copper, lead, and nickel are low (less than groundwater screening levels).  Most 

detections occurred in unfiltered samples, and concentrations in the filtered samples were generally 

lower.  With the exception of elevated concentrations in unfiltered samples from three wells, 

concentrations of copper, lead, and nickel were generally similar across OU2 and during all tidal stages.  

The filtered samples for the three wells did not have elevated concentrations compared with the other 

filtered samples; therefore, the elevated levels in the unfiltered samples were from soil particulates in the 

groundwater.  Section 3.3 of the Supplemental RI Report provides an evaluation of groundwater data 

(TtNUS, March 2010). 

 

The nature and extent of contamination in the offshore area was evaluated through surface water data 

from 2007 and sediment data collected at MS-11 as part of the Interim Offshore Monitoring Program.  

Except for one sample, concentrations of copper, lead, and nickel in surface water samples were less 

than detectable levels.  Copper was detected at SW-6 at a concentration of 8 micrograms per liter (µg/L) 

in the unfiltered sample, but was not detected in the filtered sample.  Sediment data were evaluated as 

part of the Interim Offshore Monitoring Program and Additional Scrutiny Investigation.  It was concluded, 
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based on the evaluation as presented in the Additional Scrutiny Report (TtNUS, August 2007), that 

elevated copper, lead, and nickel concentrations in sediment in the offshore area (at MS-11, Location 3) 

were likely the result of eroding contaminated soil along the OU2 shoreline.  Shoreline controls were 

placed over the eroding soil in 2005 and 2006.  The area of impacted sediment is very small, and it was 

concluded as part of the Additional Scrutiny Investigation (TtNUS, August 2007), that further evaluation of 

sediment contamination was not required.  Consistent with the Additional Scrutiny Report conclusions 

and the OU2 Additional Investigation QAPP, sediment data for MS-11, Location 3 has not been collected 

after the shoreline controls were placed. 

 

1.6.3 Fate and Transport of Contaminants 

As discussed in Section 4.0 of the OU2 Supplemental RI Report, groundwater, surface water, sediment, 

and soil data collected for OU2 and the OU2 offshore area support the modeling conclusions that surface 

water would not be significantly impacted by onshore sources of contamination under current conditions.   

 

The conclusions of the modeling and erosion of metal debris and soil observed along the shoreline 

adjacent to MS-11 Location 3, indicated that elevated chemical concentrations in sediment likely resulted 

from erosion of contaminated soil in the eastern portion of OU2 rather than from discharge of 

contaminated groundwater from OU2 to surface water and then deposition in sediment in the offshore 

intertidal zone.  Erosion controls (shoreline revetment and seawall) are in place along the entire OU2 

shoreline.   

 

Except for the waste disposal area and possibly the interim capped area, most of the contamination at 

OU2 is in the soil above the high tide level [see Appendix D.3 in the OU2 Supplemental RI Report 

(TtNUS, March 2010)].  In the waste disposal area, waste materials are in the tidally saturated and 

saturated zones and are in contact with water throughout most or all of the tidal cycle.  The one area of 

OU2 outside the waste disposal area where groundwater is in contact with contaminated soil at high tide 

is the interim capped area.  Groundwater concentrations in monitoring wells at the shoreline on either 

side of the interim capped area (DW-12 and DW-3 clusters) show no significant difference (i.e., no 

exceedances of screening criteria in total or dissolved metals) between high and low tide results.  Based 

on evaluation of groundwater and surface water data, migration of groundwater contamination (dissolved 

or particulate) is not considered a significant migration pathway under current site conditions; the 

groundwater data collected during the OU2 additional investigation and the modeling results both support 

the conclusion that migration of contamination through groundwater or tidal flux water to the offshore is 

not causing an adverse impact to the offshore and is not considered a significant current pathway for 

human health and the environment.  This is not unexpected because, based on the twice-daily tidal 

flushing over 50 years or more since contamination was released at OU2, most of the mobile portion of 

contamination likely has been washed out; therefore, particulate migration and dissolution of 
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contaminations are not likely significant contaminant migration pathways under current conditions.  The 

conclusion that tidal flux transport mechanism is not causing and would not likely cause an adverse risk to 

the offshore is further supported by the presence of the majority of soil contamination in the unsaturated 

zone and overall low concentrations of chemicals in groundwater and surface water in relation to risk 

screening levels.   

 

Groundwater from OU2 discharges to surface water, and surface water concentrations offshore of OU2 

do not show exceedances of surface water criteria that would indicate an unacceptable risk to the 

environment.  Surface water concentrations are considered low enough (i.e., similar to or less than the 

surface water criteria) that contaminant migration in surface water would not adversely impact sediment 

concentrations [see Section 3.4 of the OU2 Supplemental RI for additional information regarding 

contaminant concentrations in surface water and Figure 3-1 and Table 3-5 of the OU2 Supplemental RI 

Report for surface water data (TtNUS, March 2010)].  In addition, because there is little sediment 

accumulation in the OU2 offshore area, particulates entrained in groundwater discharging from the site 

would not likely accumulate sufficiently in the offshore area to create a significant habitat for sediment 

invertebrates.  Therefore, it is concluded that unacceptable risks from contaminant migration in 

groundwater to the offshore are not currently occurring. 

 

However, based on the data limitations and in consideration of future potential conditions, there is 

uncertainty for future contaminant migration from soil in the capped area to groundwater and subsequent 

offshore migration and moderate uncertainty for the long-term stability and functioning of the shoreline 

controls.  The following discusses the uncertainties and potential impacts to the risk conclusions. 

 

Data evaluation shows that the overall migration of contaminants in OU2 groundwater under current site 

conditions does not result in unacceptable risks to the offshore and would not likely result in future 

unacceptable risks based on the age of the contaminant release, the high dilution of the river, and fast 

current limiting sediment accumulation.  However, there is uncertainty in this conclusion for future 

contaminant migration from the capped area if the impermeable cap is removed and highly contaminated 

soil in this area (i.e., lead found at concentrations greater than 100,000 mg/kg) remains in place.  

Therefore, there could be a potential future risk for migration of highly contaminated soil from this area. 

 

Shoreline controls were placed in 1999, 2005, and 2006 and the portion placed in 2005 was upgraded in 

2008.  There is moderate uncertainty for the long-term stability of the shoreline revetment because design 

information is not available to evaluate the potential for future slope-failure from storms and for long-term 

particulate migration through the revetment.  Although the shoreline controls placed in 2005 (offshore of 

Building 298 area) needed to be upgraded because of signs of potential failure, the shoreline revetment 

along the DRMO Storage Yard shoreline has been in place since 1999 and no major failures have been 
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identified.  Although confirmation sediment sampling has not been conducted in the intertidal area 

adjacent to the area where controls were placed in 2006, no concerns for erosion were identified during 

recent observations of the shoreline as part of the OU2 Additional Investigation.  Based on the concerns 

for impact to the offshore from erosion and the uncertainty for the long-term stability of the shoreline 

controls, there is potential future risk to the offshore from erosion should the controls fail and soil erosion 

cause deposition in the offshore area adjacent to OU2. 

 

1.6.4 Risk Assessment Summary 

As discussed in Section 5.0 of the Supplemental RI, the 2000 human health risk assessment results for 

OU2 (TtNUS, November 2000) were updated based on data collected in 2007 and 2008.  The human 

health risk assessment evaluated potential risks under current land use conditions and potential future 

land use conditions (including residential) for three exposure areas, Site 6, Site 29, and the DRMO Impact 

Area.  For Site 6, the only current exposure would be for a construction worker exposed to surface and 

subsurface soils during construction activities.  Risks to occupational workers exposed to surface soil 

would be of concern if the asphalt or interim cap is removed.  For the remainder of OU2, excluding the 

DRMO Impact Area, occupational exposure to surface soil and construction worker exposure to surface 

and subsurface soils are the major current potential exposure concerns.  Future residential use of the 

Sites 6 and 29 areas could only occur under a potential future site development scenario.  The DRMO 

Impact Area includes three military residences and a parking area; therefore, current uses are residential 

and occupational.   

 

Risks for one or more receptors within Sites 6 and 29 areas exceeded USEPA target risks and Maine 

guidelines.  Exposure to lead would also result in unacceptable risk at both sites.  For Site 6, antimony, 

copper, lead, PAHs, and PCBs were identified as COCs.  For Site 29, antimony, lead, PAHs, 

dioxins/furans, and PCBs were identified as COCs.  Lead and copper in soil are greater than the 

acceptable residential risk levels in a portion of the DRMO Impact Area.  For the OU2 FS, PRGs will be 

developed for these COCs to support delineation of remediation areas for evaluation of remedial 

alternatives.  Uncertainties in the extent of contamination will be considered as part of the delineation of 

remediation areas and in the evaluation of remedial alternatives. 

 

No onshore ecological risks were attributed to OU2 because most of the site is covered, and there is little 

habitat in the contaminated areas for exposure to ecological receptors.  Human health risks for OU2 

receptors are not a concern in the offshore area because people cannot easily access the offshore area 

from OU2.  Lead, copper, and nickel are the ecological COCs for the offshore area; however, offshore 

sediment does not pose an unacceptable risk because there was very little sediment in MS-11 and there 

is no longer erosion of contaminated soil from the OU2 shoreline to MS-11.  Surface water concentrations 

are also less than surface water criteria and do not pose unacceptable risk. 
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1.6.5 Conclusions and Recommendations 

The OU2 Supplemental RI Report concluded that the nature and extent of contamination and site risks for 

exposure to soil and groundwater at OU2 have been sufficiently defined to support an FS for OU2 to 

evaluate remedial options for contamination.  Lead and other COC concentrations in soil at OU2 indicate 

unacceptable risks if the soil is exposed or excavated.  Uncertainties in the extent of contamination were 

identified for the area west of the DRMO and in the backyards of Quarters S and N within the DRMO 

Impact Area.  The Navy will conduct a non-time critical removal action for contaminated soil in the 

backyards of Quarters S and N.  As part of the removal action, additional soil sampling will be conducted.  

An Engineering Evaluation/Cost Analysis (EE/CA), Action Memorandum, Removal Action Work Plan, and 

Removal Action Report will be prepared to support the removal action for the DRMO Impact Area.   

 

Although the human health risk assessment evaluated risks based on site areas, PRGs should be 

developed and applied to the appropriate exposure units across the OU2 area to determine the 

remediation areas in the FS.  Industrial and occupational exposure units should reflect current and likely 

future land uses, areas currently used for residences should use the separate military quarters for the 

residential exposure units, and future hypothetical residential land use should use 1-acre exposure units 

for areas not currently used as residences.  The uncertainty in the extent of contamination west of the 

DRMO Storage Yard should be evaluated as part of the development of remediation areas and remedial 

action alternatives. 

 

Exposure to groundwater does not pose unacceptable risks for OU2 receptors.  Migration of groundwater 

off site does not pose unacceptable risks to the offshore based on current conditions.  However, based on 

the data limitations and in consideration of future potential conditions, there is uncertainty that future 

contaminant migration from soil in the capped area to groundwater and subsequent offshore migration 

could result in unacceptable risks to the offshore.  To address the future potential for highly contaminated 

soil in the capped area (where the higher lead concentrations were greater than 100,000 mg/kg) to 

migrate to groundwater (if the impermeable cap is removed and highly contaminated soil remains), the 

Navy recommended that remedial options to address future potential risks for contaminant migration from 

the capped area to the offshore be evaluated in the FS for OU2.  

 

There is uncertainty in the long-term stability and functioning of the shoreline controls; therefore, there is 

a potential future risk to the offshore area from erosion if erosion controls fail in the future.  To address 

concerns for impact to the offshore from erosion and uncertainty in the long-term stability of the shoreline 

controls placed along the OU2 shoreline, the Navy recommended that remedial options to address future 

potential risks to the offshore from erosion be evaluated in the FS for OU2.  Past releases from OU2 that 

impacted sediment in the offshore area of OU2 are being addressed as part of OU4; therefore, any 
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remedial action for sediment in the OU2 offshore area (including monitoring) will be evaluated as part of 

the OU4 FS. 

 

1.7 SUMMARY OF CONCEPTUAL SITE MODEL 

The following is a summary of the OU2 conceptual site model based on the OU2 Supplemental RI results: 

 

• Site-related releases to fill material in the DRMO Storage Yard before 1983 resulted from the storage 

of lead and nickel-cadmium battery cells and plates stockpiled on uncovered pallets.  During this time, 

other equipment and materials stored at the DRMO Storage Yard in unpaved areas may have leaked, 

resulting in contaminant releases to soil.  COCs associated with these releases are antimony, lead, 

nickel, PCBs, and PAHs.  Lead and PAHs could also be from leaks or spills from stored items, from 

vehicles used as part of DRMO operations, from railroads formerly used to transport equipment and 

materials to and from the DRMO Storage Yard, or from loading and offloading activities.  Based on 

the distribution of lead concentrations in soil, the area of site-related impacts was identified.  Other 

COCs at OU2 were found within the extent of lead contamination.  Areas adjacent to the current 

DRMO Storage Yard fenceline show contaminant patterns similar to the DRMO area and include the 

area adjacent to the waste disposal area, in the dumpster storage area, and in the backyards of 

Quarters S and N (within the DRMO Impact Area).  The extent of contamination may extend west of 

the dumpster storage area, where loading and offloading activities and snow plowing may have 

resulted in contaminant releases.  A Pre-Design Investigation will be conducted to determine the 

extent of contamination in this area (see Figure 1-2).  Contaminated soil associated with the DRMO 

generally extends from the surface soils to the top of the rock fragment fill layer, an average of 6 feet 

bgs.  However, some contaminated soil was found at deeper depths. 

 

• The waste disposal area was filled with waste material such as metal debris, steel, garbage, and ash 

from open burning within the area and from the incinerator located north of the area; filling activities in 

this area ended before 1980.  The waste material was observed from several feet bgs to the top of 

bedrock or rock fragment fill, which occurs at greater than 10 feet bgs along the shoreline and as 

shallow as 5 feet bgs inland.  Most of the waste material (particularly along the shoreline) is in the 

saturated zone.  The waste material on the shoreline side is contained by a seawall.  COCs 

associated with the waste material are antimony, copper, lead, nickel, PAHs, and dioxins/furans.  The 

extent of contamination was delineated based on the extent of waste material.   

 

• Except for the DRMO Impact Area, most of OU2 and adjacent areas are paved and currently used for 

occupational activities (DRMO Storage Yard, dumpster storage area, Buildings 298 and 310, and 

west of the DRMO Storage Yard).  There is a fence around the DRMO Storage Yard, including the 

portion with an interim cap.  The interim cap area has a grass cover and is not used as part of the 
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DRMO activities.  The DRMO Impact Area includes military residences (Quarters S, N, and 68).  The 

Shipyard does not have plans to change land use for OU2. 

 

• The depths for human health exposure to soil are based on feet bgs.  For the DRMO Storage Yard 

area (area within the fence), which is paved or capped, the only current exposure would be for a 

construction worker exposed to surface (0 to 2 feet bgs) and subsurface (2 feet bgs to the upper 

tidally saturated zone, which is approximately 10 feet bgs) soil during construction activities.  Risks to 

occupational workers exposed to surface soil would be of concern if the asphalt or interim cap was 

removed.  Access to the DRMO Storage Yard is restricted; therefore, recreational exposure is not a 

current concern for this area.  For the remainder of OU2, excluding the DRMO Impact Area, 

occupational exposure to surface soil and construction worker exposure to surface and subsurface 

soil are the major current potential exposure concerns.  There is current residential use of the DRMO 

Impact Area and future hypothetical residential use of the rest of OU2.  For the human health risk 

assessment, current and future potential risks were evaluated.  The human health risk assessment 

indicated unacceptable risks for all receptors exposed to soil at OU2 for lead and one or more other 

COCs.  Lead and copper concentrations in soil are greater than the acceptable residential risk levels 

in a portion of the DRMO Impact Area.  Unacceptable risks for residential, construction worker, 

occupational worker, and recreational user were found throughout the DRMO area and the waste 

disposal area.   
 

• Groundwater at OU2 is tidally influenced by river water that infiltrates the site twice daily.  

Groundwater flowing from the interior of the island mixes with infiltrating river water, producing a zone 

of mixing.  Therefore, a gradient in water chemistry, specifically salinity, decreases from 20 parts per 

thousand or greater along the current shoreline to approximately 1 to 8 parts per thousand along the 

historical shoreline of OU2.  Groundwater at the site is brackish/saline and is not a potable source of 

water.  Non-potable exposure to groundwater would be for a construction worker exposed to 

groundwater during excavation below the water table.  Based on the risk evaluation for human health, 

groundwater exposure does not pose unacceptable risks.   

 

• Migration of groundwater off site does not pose unacceptable risks to the offshore, based on current 

conditions.  However, based on the data limitations and in consideration of future potential conditions, 

there is uncertainty that future contaminant migration from soil in the capped area to groundwater and 

subsequent offshore migration could result in unacceptable risks to the offshore. 

 

• Shoreline erosion controls are in place along the OU2 shoreline; therefore, erosion of contaminated 

soil is not a current concern for OU2.  There is uncertainty in the long-term stability and functioning of 

the shoreline controls; therefore, there is a potential future risk to the off shore from erosion.  Past 
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releases from OU2 that impacted sediment in the offshore area of OU2 are being addressed as part 

of OU4; therefore, any remedial action for sediment in the OU2 offshore area (including monitoring) 

will be evaluated as part of the OU4 FS. 
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2.0  REMEDIAL ACTION OBJECTIVES   

This section identifies the ARARs, discusses the medium of concern, and develops the RAOs for 

remedial activities at OU2.  ARARs are regulatory requirements and guidance that govern remedial 

activities.  The medium of concern at OU2 is defined along with the volume of the contaminated medium.  

RAOs are medium-specific goals that define the objectives of conducting remedial actions and are 

developed to allow consideration of a range of remedial alternatives developed in subsequent sections.   

 

2.1 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND TO BE 
CONSIDERED CRITERIA 

Tables 2-1 through 2-3 present a summary of federal and state of Maine ARARs and "to be considered" 

(TBC) criteria for OU2.  The two threshold criteria that remedial alternatives must meet, as described in 

Section 4, are:  (1) protection of human health and the environment and (2) compliance with ARARs.  

Remedial alternatives must attain or exceed conformance with all ARARs unless a waiver of an ARAR is 

justified, as described further in this section. 

 

ARARs address a chemical, location, or action at a site and are defined as any standard, requirement, 

criterion, or limitation under federal environmental law, or any promulgated standard, requirement, 

criterion, or limitation under a state environmental or facility-siting law that is more stringent than the 

associated federal standard, requirement, criterion, or limitation, that is either legally applicable to the 

CERCLA hazardous substance(s) at the site, or is relevant and appropriate under the circumstances of 

the hazardous substance release. 

 

One of the primary concerns during the development of remedial action alternatives for hazardous waste 

sites under CERCLA is the degree of human health and environmental protection afforded by a given 

remedy.  Section 121 of CERCLA requires that primary consideration be given to remedial alternatives 

that attain or exceed ARARs.  The purpose of this requirement is to make CERCLA response actions 

consistent with other pertinent federal and state environmental requirements.  

 

Definitions of the two types of ARARs, as well as TBC criteria, are as follows: 

 

• Applicable Requirements are those cleanup standards, standards of control, and other substantive 

environmental protection requirements, criteria, or limitations promulgated under federal or state law 

that specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or 

other circumstance at a CERCLA site. 
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• Relevant and Appropriate Requirements are those cleanup standards, standards of control, and other 

substantive environmental protection requirements, criteria, or limitations promulgated under federal 

or state law that, although not "applicable," address problems or situations sufficiently similar 

(relevant) to those encountered at the CERCLA site that their use is well suited (appropriate) to the 

particular site. 

 

• TBC Criteria are non-promulgated, non-enforceable guidelines or criteria that may be useful for 

developing remedial action alternatives and for determining action levels that are protective of human 

health and/or the environment.  Examples of TBC criteria include Cancer Slope Factors (CSFs) and 

Reference Doses (RfDs). 

 

Section 121(d)(4) of CERCLA allows the selection of a remedial alternative that will not attain all ARARs if 

any of six conditions for a waiver of ARARs exists.  These six conditions are as follows:  (1) the remedial 

action is an interim measure whereby the final remedy will attain the ARAR upon completion; 

(2) compliance will result in greater risk to human health and the environment than other options; 

(3) compliance is technically impracticable; (4) an alternative remedial action will attain the equivalent of 

the ARAR; (5) for state requirements, the state has not consistently applied the requirement in similar 

circumstances; or (6) compliance with the ARAR will not provide a balance between protecting public 

health, welfare, and the environment at the facility with the availability of fund money for response at other 

facilities (fund-balancing).  The last condition only applies to Superfund-financed actions. 

 

ARARs and TBCs fall into three categories.  The characterization of these categories is not conclusive 

because many requirements are combinations of the three types of ARARs and TBCs.  These categories 

are as follows: 

 

• Chemical-Specific: Health- or risk-based numerical values or methodologies that establish 

concentration or discharge limits for particular contaminants within the media of concern.  

 

• Location-Specific: Restrictions based on the concentrations of hazardous substances or the conduct 

of activities in specific locations.  These may restrict or preclude certain remedial actions or may 

apply only to certain portions of a site.  Location-specific ARARs and TBCs pertain to special site 

features, and examples include floodplain and coastal zone requirements.   

 

Action-Specific: Technology- or activity-based controls or restrictions on activities related to 

management of hazardous substances.  Action-specific ARARs and TBCs pertain to implementing a 

given remedy.  Examples are RCRA requirements for management of hazardous waste that may be 

generated as part of remedial actions. 
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2.1.1 Chemical-Specific ARARs and TBCs 

This section presents a summary of federal and state of Maine chemical-specific TBC criteria, and 

Table 2-1 presents a list of the chemical-specific TBCs for OU2.  No federal or state of Maine chemical-

specific ARARs were identified.  The TBCs provide some medium-specific guidance on "acceptable" or 

"permissible" concentrations of contaminants.  

 

Federal 

Office of Solid Waste and Emergency Response (OSWER) Directive 9355.4-12 (Memorandum: Revised 

Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities) provides a 

recommended concentration of 400 mg/kg for lead in soil for residential land use.  The memorandum 

clarifies that the recommended concentration is a screening level "that may be used as a tool to 

determine which sites or portions of sites do not require further study."  The memorandum further clarifies 

that "a screening level is defined as a level of contamination above which there may be enough concern 

to warrant site-specific study of risks, and "levels of contamination above the screening level would not 

automatically require a remedial action, nor designate the site as ‘contaminated’."  The 400 mg/kg 

screening level was developed based on a model specifically designed to simulate lead uptake in children 

in a residential setting.  Adult lead exposure is evaluated based on a USEPA publication prepared by the 

Technical Review Workgroup (TRW) for Lead (January 2003), wherein a methodology is described for 

assessing risks associated with non-residential adult exposures to lead in soil.  The directive and the 

USEPA publication are TBCs for development of PRGs for lead at OU2. 

 

USEPA RfDs are estimates of daily exposure for human populations (including subpopulations) 

considered unlikely to cause significant adverse effects associated with a threshold mechanism of action 

in human exposure over a lifetime.  RfDs are provided in USEPA’s Integrated Risk Information System 

(IRIS).  RfDs were used to estimate non-carcinogenic risk as part of the Revised OU2 Risk Assessment 

(TtNUS, November 2000).  RfDs were used to develop PRGs for non-carcinogenic COCs.   

 

USEPA Human Health Assessment Group CSFs present the most up-to-date information on cancer risk 

potency for known and suspected carcinogens.  CSFs are provided in USEPA’s IRIS.  CSFs were used to 

estimate carcinogenic risk as part of the Revised OU2 Risk Assessment (TtNUS, November 2000).  CSFs 

were used to establish PRGs for carcinogenic COCs.   

 

USEPA Region 9 PRGs are presumptive levels calculated using standard exposure assumptions for 

residential and industrial land use scenarios.  These concentrations are calculated for a hazard index (HI) 

of 1.0 for non-carcinogens and a risk level of 1 x 10-6 for carcinogens.  USEPA Region 9 PRGs were used 
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as screening levels as part of the Revised OU2 Risk Assessment (TtNUS, November 2000).  Although 

not strictly a TBC criterion to be met by remedial action alternatives, the methodology used to calculate 

the USEPA Region 9 PRGs can be used to develop soil cleanup levels for chemicals other than lead.  

USEPA Regional Screening Levels (RSLs) replace the individual USEPA region screening levels 

(e.g., Region 9 PRGs) in 2008.   

 

Guidelines for Carcinogen Risk Assessment (March 2005a) provide a framework to scientists for 

assessing possible cancer risks from exposures to pollutants or other agents in the environment.  The 

guidelines are intended to make greater use of the increasing scientific understanding of the mechanisms 

that underlie the carcinogenic process.  The guidelines include discussions of all of the four steps of the 

risk assessment process and provide guidance to risk assessors on these steps. These guidelines are 

TBCs for OU2 soil and were used to develop PRGs for carcinogenic COCs. 

 

Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (March 

2005b) addresses a number of issues pertaining to cancer risks associated with early-life exposures in 

general, and provides specific guidance on potency adjustment only for carcinogens acting through a 

mutagenic mode of action.  If chemical-specific data are not available to directly assess cancer 

susceptibility from early-life exposures, the guidance recommends a default approach using estimates 

from chronic studies.  These guidelines are TBCs for OU2 and were used to develop PRGs for 

carcinogenic COCs. 

 

State of Maine 

Remedial Action Guidelines (RAGs) (MEDEP, January 2010 ) present chemical-specific guidelines to 

assist in making remedial decisions at hazardous substance sites that can be considered for developing 

soil cleanup levels.   

 

2.1.2 Location-Specific ARARs and TBCs 

This section presents a summary of federal and state of Maine location-specific ARARs and TBCs.  

Table 2-2 presents a list of federal and state of Maine location-specific ARARs and TBCs for OU2. 

 
Federal 

Coastal Zone Management Act [16 United States Code (USC) §1451 et seq.] provides for the 

preservation and protection of coastal zone areas, management of coastal zones to be the state’s 

responsibility, and that management of coastal zone development to be in such a way as to minimize the 

effects on coastal zone resources.  Section 304(1) excludes federal lands from the coastal area if those 
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lands are subject solely to the discretion of or are held in trust by the federal government.  Under Section 

307 (c), Paragraphs (1) and (2), federal activities and development projects in or directly affecting the 

coastal zone must be consistent, to the maximum extent practicable, with a federally approved state 

management program.  This act is applicable if onshore remedial actions at OU2 could impact the coastal 

zone.  However, CERCLA requires that the remedial action meet only substantive requirements of the 

regulation to provide protection to coastal zone areas.  As part of meeting these requirements, MEDEP 

would be included in the review process for the remedial design and work plan for any alternative 

affecting the coastal zone at OU2. 

 

Clean Water Act (CWA) - Section 404(b)(1) Guidelines for Specification of Disposal Sites for Dredged or 

Fill Material [40 Code of Federal Regulations (CFR) Parts 230-232; 33 CFR Parts 320-330] regulate the 

discharge of dredged or fill material into U.S. waters, including wetlands.  The purpose of Section 404 is 

to ensure that proposed discharges are evaluated with respect to impacts on the aquatic ecosystem.  

Guidelines and regulations related to permitting under the CWA Section 404 program for discharges of 

dredged or fill material are provided in 40 CFR Parts 230-232.  Guidelines for Specification of Disposal 

Sites for Dredged or Fill Material (40 CFR Part 230) are applicable to the dredge and fill of wetland 

environments.  Procedures are established by 40 CFR Part 231 for prohibiting or withdrawing the 

specification, or denying, restricting, or withdrawing the use for specification of any defined area as a 

disposal site for dredged or fill materials pursuant to Section 404(c) of the CWA.  Definitions applicable to 

the CWA Section 404 program are provided by 40 CFR Part 232 and describe activities that are 

exempted from permit requirements.  If a remedial action involves the discharge of dredge or fill into the 

waters of the United States, including wetlands, the substantive requirements of this section may need to 

be met.  Discharge of dredged material includes addition of materials incidental to excavation activities.  

Activities that adversely affect the aquatic ecosystem are prohibited unless there are no practical 

alternatives.  In addition, activities that may affect water quality, violate toxic effluent standards, adversely 

affect any endangered or threatened species, or cause significant degradation of the waters of the United 

States (includes significant adverse affects to human health or welfare, aquatic life and other wildlife, and 

wetlands) are prohibited.  This act would be applicable to remedial actions that could potentially include 

discharge of excavated material or wastewater to the offshore area. 

 

The National Historical Preservation Act (16 USC §470 et seq.; 36 CFR Part 800) establishes 

requirements relating to potential loss or destruction of significant scientific, historical, or archaeological 

data as a result of any proposed remedy.  Prehistoric and historic archeological resource sensitivity for 

the DRMO Impact Area (particularly near Quarters S and N) are moderate and high, respectively.  The 

rest of OU2 has low or moderate sensitivity for prehistoric and historic archaeological resources.  The 

State Historic Preservation Officer (SHPO) would be contacted and the remedial design and work plans 
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would be developed to meet the substantive requirements of this act.  This act would be applicable to 

remedial activities at OU2.  

 

The Endangered Species Act of 1973 (16 USC §1531 et seq.; 50 CFR Part 402) provides for 

consideration of impacts to endangered and threatened species and their critical habitats.  As discussed 

in Section 1.0, there are no known endangered or threatened species at OU2; however, the federally-

listed endangered short-nosed sturgeon is known to occur in the Piscataqua River.  There are no known 

critical habitats for the short-nosed sturgeon in the state of Maine.  The Act requires federal agencies to 

ensure that any action carried out by the agency is not likely to jeopardize the continued existence of any 

endangered or threatened species or adversely affect its critical habitat.  Remedial activities would be 

conducted so as to avoid any adverse effect under the Endangered Species Act to the short-nosed 

sturgeon. 

 

The Fish and Wildlife Coordination Act (16 USC §661 et seq.) provides for consideration of the impacts of 

remedial actions on bodies of water.  The act requires that federal agencies, before issuing a permit or 

undertaking federal action for the modification of any body of water, consult with the appropriate state 

agency exercising jurisdiction over wildlife resources to conserve those resources. Coordination with 

United States Fish and Wildlife Service (USFWS) or National Marine Fisheries Service (NMFS) and 

appropriate state agencies would be required, if alteration of a body of water, including discharge of 

pollutants into a wetland or construction in a wetland, will occur as a result of remedial activities.  This act 

would be applicable to remedial actions at OU2 that may impact the coastal floodplain or adjacent river.  

Activities that would reduce adverse impacts would be considered and implemented, as appropriate, after 

coordination with USFWS and NMFS. 

 

State of Maine 

Maine Site Location of Development Law [38 Maine Revised Statutes Annotated (MRSA) §481 et seq.; 

06-096 Code of Maine Rules (CMR) Parts 371-377] regulates the siting of developmental activities to 

ensure that developments will have minimal adverse impact on the natural environment and to protect the 

health, safety, and general welfare of the people.  Approval is needed for developmental activity that 

includes any activity that consumes, generates, or handles hazardous wastes, hazardous matter, or oil.  

The developmental activity should have no unreasonable adverse effect on the natural environment 

(e.g., air quality, runoff, erosion and sedimentation, surface water and groundwater quality).  Regulations 

also include consideration of the preservation of historic sites and unusual natural areas and the 

protection of wildlife and fisheries.  This act is applicable if remedial activities at OU2 affect an area 

exceeding 3 acres.  Substantive requirements of this law would need to be met under the CERCLA 

process in consultation with MEDEP.  Activities would be conducted to reduce the potential for adverse 

impact on the natural environment, historic sites, and wildlife and fisheries. 
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Maine Natural Resources Protection Act (38 MRSA §480 et seq.; 06-096 CMR Part 305) regulates any 

activity conducted in, on, or over any protected natural resource or any activity conducted on land 

adjacent to any freshwater or coastal wetland, great pond, river, stream, or brook that operates in such a 

way that material or soil may be washed into them.  Activities include dredging, bulldozing, removal or 

displacement of soil or other materials, draining or other dewatering, and construction, repair, or alteration 

of any permanent structure.  The activity must not cause unreasonable erosion of soil or sediment, nor 

unreasonably inhibit the natural transfer of soil from the terrestrial to the marine or freshwater 

environment; cause unreasonable harm to any significant wildlife habitat, freshwater wetland, estuarine or 

marine fisheries, or other aquatic life; or interfere unreasonably with natural water flow.  In addition, the 

activity must not lower water quality or cause or increase flooding in the activity area or adjacent 

properties. 

 

Disturbance of soil material adjacent to a wetland or water body may be permitted by rule.  Standards are 

to ensure that disturbed soil material is stabilized to prevent erosion of the shoreline and siltation of the 

water, and standards must be met to qualify for permit by rule.  The substantive provisions of this act 

would be applicable to any remedial action at OU2 that could disturb soil near the shoreline of OU2. 

 

Maine Wetland Protection Rules (06-096 CMR Part 310) provide additional standards for protection of 

wetlands, as defined in MEDEP Chapter 1000, Guidelines for Municipal Shoreline Zoning Ordinances.  

Jurisdiction under the Rules includes the area adjacent to wetlands, which is the area within 75 feet of the 

normal high water line.  No activity that would cause a loss in wetland area, functions, and values is 

permitted if there is a practicable alternative to the project that would be less damaging to the 

environment.  Restoration or enhancement of the affected wetlands may be required (minor alterations 

that will have no effect on wetland functions and values are exempt). 

 

Maine Coastal Management Policies (38 MRSA §1801 et seq.) provide for the regulation, conservation, 

beneficial use, and management of coastal resource use by federal, state, regional, and local 

governments.  The coastal area incorporates all coastal municipalities and unorganized townships on 

tidal waters and all coastal islands.  The substantive environmental requirements of these standards 

would be addressed, in consultation with MEDEP. 

 

2.1.3 Action-Specific ARARs and TBCs 

This section presents a summary of federal and state of Maine action-specific ARARs and TBCs.  

Table 2-3 presents a list of federal and state of Maine action-specific ARARs and TBCs for OU2. 
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Federal 

RCRA Subtitle C, RCRA Regulations for Identification and Listing of Hazardous Water (40 CFR Part 261), 

Standards Applicable to Generators of Hazardous Waste (40 CFR Part 262) and Standards for 

Hazardous Waste Treatment, Storage, and Disposal (TSD) Facilities (40 CFR Part 264) govern the 

generation transportation and disposal of hazardous waste.  The state of Maine has RCRA delegation, 

and the Maine Hazardous Waste Management Rules provide references to the federal RCRA regulations 

where appropriate.  These standards are applicable if wastes generated during remedial action is 

determined to be RCRA characteristic hazardous waste and relevant and appropriate for remedial action 

that includes a RCRA C cap.  

 

CWA (33 USC §1251 et seq.); National Recommended Water Quality Criteria (NRWQC) (40 CFR Part 

122.44) are used to establish water quality standards for the protection of aquatic life.  These standards 

would be relevant and appropriate to alternatives that may impact the water quality of the Piscataqua 

River.  Remedial activities would be conducted to reduce adverse impacts to the offshore.  Stormwater 

management, erosion controls, and management of water discharges would be included in remedial 

activities, as appropriate.     

 

CWA - Section 402 National Pollutant Discharge Elimination System (NPDES) (40 CFR Parts 122-125),  

governs point-source discharges of pollutants to surface waters through the NPDES permit program.  

NPDES requirements (40 CFR Part 122) may be applicable if the direct discharge of pollutants into 

navigable waters is part of the remedial action (i.e., discharge of effluent from a treatment system).  

These regulations contain discharge limitations, monitoring requirements, and best management 

practices.  The substantive requirements of the NPDES permit program would be applicable to any direct 

discharge to surface waters, including the Piscataqua River, if a treatment system is employed as part of 

a remedial action at OU2. 

 

State of Maine 

Maine Hazardous Waste Management Rules (06-096 CMR Parts 800, 801, 850, 851, and 857) provide 

standards for the generation, transportation, treatment, storage, and disposal of hazardous waste.  

Therefore, these performance standards would be applicable if hazardous waste is generated, 

transported, treated, stored, or disposed as part of a remedial action at OU2.  The following summarizes 

the specific standards. 

 

Identification and Discharge of Hazardous Matter (06-096 CMR Parts 800, 801) identifies those solid 

wastes that are subject to regulation as hazardous and outlines the procedures for treatment or cleanup 
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of discharges.  The procedures for discharge reporting are also included in these rules. These standards 

are applicable if remedial actions involve generation of hazardous waste. 

 

Identification of Hazardous Wastes (06-096 CMR Part 850) refers to the federal RCRA regulations for 

Identification and Listing of Hazardous Wastes (40 CFR Part 261), which identify those solid wastes that 

are subject to regulation as hazardous wastes.  Hazardous wastes are listed, and test procedures are 

outlined to determine characteristic hazardous wastes.  Requirements in 40 CFR Part 261.24 identify the 

regulatory levels for classifying a solid waste as a RCRA characteristic hazardous waste based on 

Toxicity Characteristic Leaching Procedure (TCLP) results.  These regulations are applicable if remedial 

actions involve the generation of solid wastes. 

 

Standards for Generators of Hazardous Waste (06-096 CMR Part 851) indicate that a generator that 

treats, stores, or disposes of hazardous waste on site must comply with these standards, which include 

manifest requirements, pre-transport requirements (i.e., packaging, labeling, placarding), recordkeeping, 

and reporting.  These standards are applicable if remedial actions involve generation of hazardous waste. 

 

Hazardous Waste Manifest Requirements (06-096 CMR Part 857) set forth rules for generators of 

hazardous waste that require them to track the movement of hazardous waste from the point of 

generation to any intermediate points and finally to its ultimate disposition by use of a manifest.  This rule 

refers to Standards Applicable to Generators of Hazardous Waste (40 CFR Part 262), which indicates 

that a generator that treats, stores, or disposes of hazardous waste on site must comply with these 

standards, which include manifest requirements, pre-transport requirements (i.e., packaging, labeling, 

placarding), recordkeeping, and reporting.  These standards are applicable if remedial actions involve 

generation of hazardous waste. 

 

Maine Statewide Water Quality Criteria (SWQC) are set forth in the Maine Surface Water Toxics Control 

Program (38 MSRA Parts 420 and 464; 06-096 CMR Part 530) regulations, which also establish 

procedures for the control of toxic pollutants in surface waters.  SWQC are set at federal NRWQC levels.  

Discharges of treated water to a surface water body may occur for alternatives that would require water 

management during soil excavation. The substantive requirements would be met if any discharges of 

treated water to surface water bodies are required. 

 

Maine Waste Discharge Licenses (38 MRSA 413 et seq.) and Waste Discharge Permitting Program 

(06-096 CMR 520 – 629) provides standards that regulate the discharge of pollutants from point sources.  

These standards would be applicable to alternatives that require management during soil excavation and 

where discharges of treated water to a surface water body may occur. 
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Erosion and Sedimentation Control (38 MRSA Part 420-C) and Stormwater Management (38 MRSA Part 

420-D; 06-096 CMR Parts 500 and 502) regulations require erosion control measures be in place before 

activities such as filling, displacing, or exposing soil or other earthen materials occur.  These regulations 

are applicable if remedial activities include earth moving at OU2.  Substantive requirements of these 

regulations would need to be met to minimize erosion of material into the Piscataqua River. 

 

Maine Solid Waste Management Regulations (06-096 CMR Parts 400 and 411) provide standards for the 

generation, transportation, treatment, storage, and disposal of solid waste and special waste.  A solid 

waste facility requires a license pursuant to the Maine Site Location Law and Maine Solid Waste Law.  

Solid wastes generated from remedial action at OU2 would be disposed at appropriately licensed and 

permitted facilities. 

 

Maine Visible Emissions Regulations (38 MSRA Part 584; 06-096 CMR Part 101) establish opacity limits 

for emissions from several categories of air contaminant sources, including general construction activities.  

These regulations would be considered for alternatives that have the potential to impact air quality.  

These standards would be met if any of the alternatives result in emission of particulate matter and 

fugitive matter to the atmosphere (e.g., dust generation).    

 

2.2 MEDIUM OF CONCERN 

The medium of concern that poses a potential unacceptable risk that needs to be addressed in this FS 

includes the surface and subsurface soil at OU2.  Soil is a medium of concern because concentrations of 

COCs are at levels greater than acceptable risk levels for human health exposure and because of the 

future potential for erosion of onsite soil to the offshore area if shoreline erosion control measures are 

removed or compromised.  The current land uses are of an industrial/occupational nature at Site 6 and 

Site 29, and residential (military) and occupational at the DRMO Impact Area.  There are no recreational 

facilities at OU2, although a portion of Site 29 is covered with grass and could be accessed by people at 

the Shipyard.  The future land uses are industrial/occupational, recreational, and residential.  Additionally, 

currently or in the future, construction activity could potentially occur anywhere within OU2.  Consistent 

with the OU2 risk assessment (see Section 1.0), the depth of concern for industrial/occupation, 

recreational, or residential exposure is (0 to 2 feet bgs), whereas a construction worker could be exposed 

to surface and subsurface soil, depending on the depth of construction activities.  For construction worker 

exposure, a subsurface depth to the groundwater table or a maximum depth of 10 feet bgs is used for 

typical construction work.  However, soil outside of the waste disposal area was found to an average 

depth of 6 feet bgs at which point a rock fragment fill layer began that had little to no soil.  Excavation in 

the DRMO area would extend to the top of the rock fragment fill layer; therefore, the average depth of 

6 feet was only used for estimation of volume of contaminated material for the FS. 
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The volume of soil is based on the horizontal and vertical extent of the remediation areas based on the 

receptor and PRGs for each receptor.  The PRGs are discussed further in Section 2.4, and the 

corresponding volumes of soil to be addressed are discussed in Section 2.5. 

 

2.3 REMEDIAL ACTION OBJECTIVES 

RAOs are medium-specific goals for protecting human health and the environment.  RAOs are required to 

specify the contaminants of concern, exposure routes and receptors of concern, and an acceptable 

contaminant level or range of levels for each exposure route.  Acceptable contaminant levels are based 

on site-specific PRGs as a starting point, after which a final remediation goal is determined when a 

remedy is selected.   

 

As discussed in Section 1.6, potential human health risk concerns have been identified for certain 

receptors that may be exposed to soil contaminants at OU2.  In addition, erosion of soil from the shoreline 

of OU2 has been noted.  The erosion of the OU2 shoreline has been identified as the likely mechanism 

for the elevated concentrations of certain metals (especially lead) in offshore sediment.  Based on an 

understanding of these potential human health and environmental risks, the following RAOs have been 

developed for OU2: 

 

1. Prevent human exposure through ingestion, dust inhalation, and dermal contact to contaminated soil 

with COC concentrations that exceed PRGs (concentrations causing unacceptable risk). 

2. Protect the offshore environment from erosion of contaminated soil from the OU2 shoreline. 

3. Prevent unacceptable risk from future potential migration of contaminants from unsaturated zone soil 

to groundwater in the interim capped area.  

 

The PRGs are the chemical-specific goals for representative site concentrations (based on the exposure 

concentration) that, when achieved, will result in site concentrations that pose an acceptable risk for the 

targeted receptor.  PRGs have been developed on a receptor-specific basis for protection of human 

health from exposure to soil contaminants.  The developed PRGs were used to determine the 

remediation areas and volumes to be addressed by this FS.  The PRGs and associated remediation 

areas and volumes are discussed in the following sections. 

 

2.4 REMEDIATION GOALS FOR OU2 

A discussion of the development of PRGs and remediation areas can be found in Appendix A.     

 

Current, likely future, and hypothetical future site uses were used in the development of PRGs for the 

receptors that may be exposed to contaminated soil at OU2.  Exposure to surface soil (0 to 2 feet bgs) 
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was considered for occupational, residential, and recreational receptors, and exposure to surface and 

subsurface soil (0 to 10 feet bgs) was considered for construction workers.   

 

Most of OU2 and adjacent areas are currently used for occupational activities (DRMO Storage Yard, 

dumpster storage area, Buildings 298 and 310, and west of the DRMO Storage Yard).  The northern 

portion of OU2 has military residences.  Residential use of current occupational areas is considered a 

hypothetical future land use.  Although the existing residences are for military use (3-year tour of duty), 

residential PRGs were developed based on child (for non-carcinogens) and life-long (for carcinogens) 

residential exposures.  There are no current plans to change land use for these areas. 

 

Recreational facilities are not present within the occupation areas, but there are no restrictions to access 

the grassy area around Buildings 298 and 310.  The grassy area is considered the most likely area where 

potential exposure to contaminated soil during recreational activities would occur.  The other occupational 

areas are fenced and asphalted or have an interim cap; therefore, recreational exposure to contaminated 

soil in asphalted or capped areas is not a current or likely future exposure route for these areas.   

 

Construction activities are anticipated to be limited at OU2; there are no plans to construct additional 

buildings based on current land use.  Therefore, construction worker exposure to contaminated soil is 

most likely to occur during utility repair or upgrade that requires excavation of soil.  Based on the 

anticipated limited construction activities, exposure to contaminated soil would be of short duration (likely 

less than 30 days and not more than 60 days).  

 

Risk-based PRGs were developed for most of the OU2 COCs.  ARAR-based PRGs were used for 

dioxins/furans.  The following risk-based PRGs for OU2 were evaluated for the targeted receptors 

discussed previously. 

 

COC 
PRG for Receptor (1) 

Construction 
Worker (mg/kg) 

Occupational 
User (mg/kg) 

Recreational 
User (mg/kg) 

Resident  
(mg/kg) 

Antimony (N) 516 681 3930 73 
Copper (N) 51,600(2) 68,100(2) 393,000(2) 7,300 
Lead 2,000 (60-day) 1,600 4,600 400 
Nickel (N) 25,800(2) 34,100(2) 21,100(2) 3,650 
PAH (BaPeq) (C) 45(2) 2.0 5.0 0.676 
PCB (total) (C) 155(2) 6.0 34 1 
 
(1) PRGs are based on 5 x 10-6 risk for carcinogens (C) and an HI of 1 for non-carcinogens (N).   
Lead PRG is based on lead exposure modeling discussed in Attachment 1 of Appendix A. 
(2) The maximum detection in soil was less than the PRG for this receptor. 
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PRG development for antimony, copper, lead, nickel, PAHs, and PCBs is discussed in detail in 

Appendix A.  The PAH PRG is based on benzo(a)pyrene equivalent toxicity (BAPeq) for carcinogenic 

PAHs.  PCB PRGs are based on total PCBs. Remediation areas that address lead and copper 

contamination will also address contamination from the other OU2 COCs.  Therefore, lead was 

determined to be the primary contaminant and copper the secondary contaminant for estimating 

remediation areas and volumes.  Dioxins/furans exposure concentrations, expressed in terms of 

2,3,7,8-TCDD equivalents, were evaluated separately from the other COCs.  Based on comparison of the 

Upper Confidence Limit (UCL) of the mean to the residential and industrial ARARs of 1 µg/kg and 

20 µg/kg, respectively, no action would be required as a result of the presence of dioxins/furans (see 

Appendix A).  As discussed in Appendix A, Toxic Substance Control Act (TSCA) PCB Disposal 

Regulations are not applicable to OU2 because PCB concentrations are less than 50 mg/kg (see 

Appendix A).   

  

2.5 REMEDIATION AREAS AND VOLUMES 

Due to the distribution of antimony, nickel, PAHs, and PCBs, remediation areas based on lead and 

copper would result in the exposure point concentrations (EPCs) for antimony, nickel, PAHs, and PCBs 

being less than PRGs.  Therefore, areas and volumes of soil for each receptor were estimated by 

evaluating the area and volume of soil that would need to be remediated so that the lead and copper 

EPCs for the exposure unit would be equal to or less than the PRG.  The estimation of remediation areas 

and volumes assumed that lead and copper contamination in the yards of Quarters S and N (north of the 

DRMO Storage Yard) would be addressed separately as part of a removal action conducted before 

selection of a final remedy for OU2; therefore, they are not included in the following discussion.  The 

figures and calculations supporting the estimation of the areas and volumes are included in Appendix A.    

 

The remediation areas for residential, occupational, and construction (industrial) worker exposure are 

shown on Figures 2-1, 2-2 and 2-3, respectively.  The remediation areas shown on these figures were 

based on the distribution of contamination and current site features including the DRMO area, the interim 

capped area, the waste disposal area, and the shoreline protection area.  The DRMO area includes 

locations that have OU2 contamination where DRMO Storage Yard activities occurred or were likely 

impacted by the DRMO storage activities.  The interim capped area is the portion of the DRMO area that 

was capped as part of the interim remedy in 1993.  The boundary of the waste disposal area is based on 

the extent of waste material observed in borings and contaminant distribution around the waste disposal 

area.   

 

The remediation areas for residential and occupational exposure were based on soil lead concentrations 

exceeding 400 mg/kg (the distributions of locations with lead concentrations exceeding 400 mg/kg, 

800 mg/kg, and 1,000 mg/kg were not significantly different) and 1,600 mg/kg (distribution of locations 
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with lead concentrations exceeding 1,600, 2,000, and 4,000 mg/kg were not significantly different), 

respectively.  There are four exceptions to the remediation areas for residential and occupational 

exposure being defined by lead concentrations greater than 400 mg/kg and 1,600 mg/kg, respectively.  

The entire fenced area used for dumpster storage was included in the remediation area for residential 

users because any remedial action based on residential exposure would likely include the entire area and 

not just a portion of the area.  This area was excluded from the remediation area for occupational workers 

because only one location exceeded 1,600 mg/kg (concentration was less than 2,000 mg/kg), indicating 

that a lead exposure concentration for this area would not exceed the PRG of 1,600 mg/kg.  The area 

near the entrance to the DRMO Storage Yard was included in the remediation area because it may have 

been impacted by snow contaminated with lead from the soil that was plowed into this area.  There is 

uncertainty in the western OU2 boundary (shown as a dashed line on Figures 2-1, 2-2, and 2-3).  A pre-

design investigation will be conducted to determine the extent of contamination in this area and whether 

the OU2 boundary will be extended.  The area of the Pre-Design Investigation is shown on Figures 2-1 

through 2-3.  

 

For estimating the volume of soil for residential exposure, surface and shallow subsurface lead 

concentrations were considered in the DRMO area and the waste disposal area.  The DRMO area is 

approximately 152,000 square feet.  Within the DRMO area, the capped area accounts for 27,500 square 

feet.  The waste disposal area is approximately 33,600 square feet in area.  Including shallow subsurface 

soil in the remediation volume for residential exposure would address the potential for exposure to 

shallow subsurface soil if this soil was excavated and deposited on the ground surface (and thus 

becoming surface soil).  The depth of excavation of soil would be to the top of the rock fragment fill layer 

within the DRMO area.  This would achieve the remedial goal of the removal of contaminants to a depth 

where the material is predominantly rock, not soil, for excavation alternatives.  In the DRMO area, on 

average, rock fragment fill with little soil was found approximately 6 feet bgs; therefore, a depth of 6 feet 

bgs was used for volume calculations (although there are locations in the interim capped area and west of 

Building 298 where contaminated soil extends deeper than 6 feet).  In the waste disposal area, surface fill 

was found from approximately 2 to 10 feet bgs and underlain by 2 to 40 feet of waste material.  

Contaminated material was deeper by the shoreline and decreased inland.  For estimation of volume for 

the waste disposal area, an average depth of 15 feet bgs was used, although the volume could be larger.  

The estimated volume of soil requiring removal from the OU2 area to achieve the residential PRG would 

be 32,000 cubic yards from the DRMO area, of which 6,100 cubic yards would be from the interim capped 

area.  The estimated volume of soil removal from the waste disposal area to achieve the residential PRG 

would be 18,700 cubic yards. 

 

Remediation through implementation and maintenance of access controls or surface protection, and 

requirements for management of excavated soil for the entire site would prevent residential exposure to 
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unacceptable levels of lead.  This assumes that the controls, protection, and requirements would be 

effectively maintained in the long term.  Remediation through excavation of all of the soil and backfilling 

with clean fill would reduce the lead concentrations in soil at the site to the concentration in the soil used 

for backfilling, which is assumed to be 40 mg/kg or less.  Reduction of lead concentrations through 

treatment (in situ or ex situ with backfilling) would depend on the treatment goals for the treatment 

technology.  However, to meet residential use requirements, treatment goals for in-situ treatment or 

backfill of treated material would likely need to be 400 mg/kg or less to meet the residential PRG of 

400 mg/kg.   

 

For the construction worker exposure, the remediation area was based on soil lead concentrations 

exceeding 4,000 mg/kg.  Addressing the area contaminated with lead at concentrations greater than 

4,000 mg/kg would likely result in exposure concentrations less than the construction worker PRG based 

on 60-day exposure (2,000 mg/kg) and less than the occupational user PRG (1,600 mg/kg).  The area of 

the DRMO area that exceeds construction worker PRG is 52,300 square feet, of which the interim capped 

area accounts for 27,500 square feet.  The area of the waste disposal area exceeding construction 

worker PRG is approximately 33,600 square feet. 

 

For estimating the volume of soil for construction worker exposure, surface and shallow subsurface lead 

concentrations were considered in the DRMO area and the interim capped area, to the top of the rock 

fragment fill layer (average depth of approximately 6 feet bgs).  The waste disposal area averages a 

depth of 15 feet bgs.  The volume of soil requiring removal from the OU2 area to achieve the construction 

worker PRG would be 11,600 cubic yards from the DRMO area, of which 6,100 cubic yards is from the 

interim capped area, and 18,700 cubic yards from the waste disposal area. 
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Medium/Activity Requirement/ Citation Status Synopsis Evaluation/Action To Be Taken 

FEDERAL 
Soil/Risk 
Assessment 

Office of Solid Waste and 
Emergency Response 
(OSWER) Directive 9355.4-
12 

To be 
considered 
(TBC) 

United States Environmental Protection 
Agency (USEPA) has provided 
recommended methodology for 
assessing risk caused by exposure to 
lead in surface soil under residential 
scenarios. 

Guidelines were used to develop risk-
based cleanup goals for lead in soil. 

Recommendations of the 
Technical Review Workgroup 
for Lead for an Approach to 
Assessing Risks Associated 
with Adult Exposures to Lead 
in Soil.  (USEPA, January 
2003) 

TBC USEPA has provided recommended 
methodology for assessing risks to adult 
receptors caused by exposure to lead in 
soil under residential and 
commercial/industrial scenarios. 

Guidelines were used to develop risk-
based cleanup goals for lead in soil.  

USEPA Risk Reference 
Doses (RfDs) from Integrated 
Risk Information System 
(IRIS) 

TBC RfDs are estimates of daily exposure for 
human populations (including sensitive 
subpopulations) considered unlikely to 
cause significant adverse health effects 
associated with a threshold mechanism 
of action in human exposure over a 
lifetime. 

RfDs were used to develop risk-based 
soil cleanup goals for non-carcinogenic 
contaminants of concern (COCs).  

USEPA Human Health 
Assessment Group Cancer 
Slope Factors (CSFs) from 
IRIS 

TBC CSFs present the most up-to-date 
information on cancer risk potency for 
known and suspected carcinogens. 

CSFs were used to develop risk-based 
soil cleanup goals for carcinogenic 
COCs. 
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Medium/Activity Requirement/ Citation Status Synopsis Evaluation/Action To Be Taken 

USEPA Regional Screening 
Levels for Chemical 
Contaminants at Superfund 
Sites (RSLs) 

TBC In 2008 USEPA replaced region-
specific risk-based screening levels with 
RSLs.  These are risk-based 
concentrations for contaminants in soil, 
air, and tap water to assist risk 
assessors and others in initial 
screening-level evaluations of 
environmental measurements. 

USEPA risk-based screening levels 
were considered as part of the 
development of soil cleanup goals. 

Guidelines for Carcinogen 
Risk Assessment  
EPA/630/P-03/001F (March 
2005) 

TBC These guidelines are used to perform 
Human Health Risk Assessment 
(HHRA).  They provide a framework for 
assessing possible cancer risks from 
exposures to pollutants or other agents 
in the environment. 

These guidelines were used to develop 
risk-based soil cleanup goals for 
carcinogenic COCs. 

Supplemental Guidance for 
Assessing Susceptibility from 
Early-Life Exposure to 
Carcinogens EPA/630/R-
03/003F  (March 2005)  

TBC These guidelines are used to perform 
HHRA and address a number of issues 
pertaining to cancer risks associated 
with early-life exposures in general and 
provide specific guidance on potency 
adjustment for carcinogens acting 
through a mutagenic mode of action. 

This guidance was used to develop risk-
based soil cleanup goals for 
carcinogenic COCs. 

STATE 
Soil/Risk 
Assessment 

Maine Remedial Action 
Guidelines (RAGs) for Soil 
Contaminated with 
Hazardous Substances 
(MEDEP, January 2010)  
 

TBC The Maine RAGs provide procedures to 
determine soil cleanup levels.  
Chemical-specific guidelines that may 
assist in making remedial decisions are 
also provided.  Guidelines are 
presented for four exposure scenarios. 

These guidelines can be used to 
develop soil cleanup goals. 
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ARAR – Applicable or Relevant and Appropriate Requirement 
COC – Contaminant of Concern 
CSFs - Cancer Slope Factors 
HHRA - Human Health Risk Assessment 
IRIS - Integrated Risk Information System 
MEDEP - Maine Department of Environmental Protection 

OSWER - Office of Solid Waste and Emergency Response  
RAG – Remedial Action Guideline 
RfD - Reference Dose 
RSL – Regional Screening LevelTBC - To be considered 
USEPA - United States Environmental Protection Agency
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Requirement Citation Status Synopsis Evaluation / Action To Be Taken 
FEDERAL 
Coastal Zone Coastal Zone 

Management Act [16 
United States Code 
(USC) 1451 et seq.] 

Applicable This act provides for the preservation 
and protection of coastal zone areas.  
Federal activities that are in or directly 
affecting the coastal zone must be 
consistent, to the maximum extent 
practicable, with a federally approved 
state management program. 

Applicable for onshore remedial actions at 
Operable Unit (OU) 2 that would impact 
the coastal zone. Activities that would 
reduce adverse impacts would be 
considered and implemented, as 
appropriate to meet the substantive 
requirements of this act.  Maine 
Department of Environmental Protection 
(MEDEP) would be included in the review 
of remedial designs and work plans to 
meet the substantive requirements of this 
act. 
 

Wetlands and 
US Waters 

Clean Water Act (CWA) 
Section 404(b)(1) 
Guidelines for 
Specification of Disposal 
Sites for Dredged or Fill 
Material (40 CFR Parts 
230-232; 33 CFR Parts 
320-330) 

Applicable These regulations outline the 
requirements for the discharge of 
dredged or fill material into US waters, 
including wetlands.  No activity that 
adversely affects a US waters is 
permitted if a practicable alternative that 
has less effect is available.  If there is no 
other practicable alternative, impacts 
must be mitigated. 

This act would be applicable to remedial 
actions that could potentially include 
discharge of excavated material or 
wastewater to the offshore area.  The 
substantive requirements of the standards 
would be met if any alterations were made 
to the watercourse. 
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Requirement Citation Status Synopsis Evaluation / Action To Be Taken 
Historic 
Preservation 

National Historic 
Preservation Act (16 
USC 470 et seq.; 36 
CFR Part 800) 

Applicable Provides requirements relating to 
potential loss or destruction of significant 
scientific, historic, or archaeological data 
due to remedial actions at a site. 

Prehistoric and historic archeological 
resource sensitivity for the Defense 
Reutilization and Marketing Office (DRMO) 
Impact Area (particularly near Quarters S 
and N) are moderate and high, 
respectively.  The rest of OU2 has low or 
moderate sensitivity for prehistoric and 
historic archaeological resources.  The 
State Historic Preservation Officer (SHPO) 
would be contacted and the remedial 
design and work plans would be developed 
to meet the substantive requirements of 
this act. 

Other Natural 
Resources 

The Endangered 
Species Act of 1973 (16 
USC 1531 et seq.; 50 
CFR Part 17, 402)  

Applicable Provides for consideration of impacts to 
endangered and threatened species and 
their critical habitats.  Requires federal 
agencies to ensure that any action 
carried out by the agency is not likely to 
jeopardize the continued existence of 
any endangered or threatened species or 
adversely affect its critical habitat.  The 
entire state of Maine is considered a 
habitat of the federally-listed endangered 
short-nosed sturgeon.     

Remedial activities would be conducted so 
as to avoid any adverse effect under the 
Act to the short-nosed sturgeon. 
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Fish and Wildlife 
Coordination Act 
(16 USC 661 et seq.) 

Applicable This act requires any federal agency 
proposing to modify a body of water to 
coordinate with the United States Fish 
and Wildlife Service (USFWS) or 
National Marine Fisheries Service 
(NMFS) and appropriate state agencies if 
alteration of a body of water, including 
discharge of pollutants into a wetland or 
construction in a wetland, will occur as a 
result of offsite remedial activities.   

This act would be applicable to remedial 
actions at OU2 that may impact the 
coastal flood plain or adjacent river.  
Activities that would reduce adverse 
impacts would be considered and 
implemented as appropriate after 
coordination with USFWS and NMFS.  

STATE 
Other Natural 
Resources 

Maine Site Location of 
Development Law 
(38 Maine Revised 
Statutes Annotated 
[MRSA] 481 et seq.; 06-
096 Code of Maine 
Rules [CMR] Parts 371-
377) 

Relevant 
and 
Appropriate 

This statute and the related regulations 
prohibit any development from adversely 
affecting existing uses, scenic character, 
or existing natural resources in or near a 
community.  Remediation activities must 
not have adverse effect on the natural 
environment, historic sites, unusual 
natural areas, and wildlife and fisheries. 

This regulation is applicable for remedial 
alternatives that cover more than 3 acres.   
Substantive requirements of this law 
would be met under the Comprehensive 
Environmental Response, Compensation, 
and Liability Act (CERCLA) process in 
consultation with MEDEP.  Remedial 
activities would be conducted so as not to 
have an adverse effect on the natural 
environment, historic sites, and wildlife 
and fisheries. 

Maine Natural 
Resources Protection 
Act Permit by Rule 
Standards (38 MRSA 
480 et seq.; 06-096 
CMR Part 305) 

Applicable  This act regulates activity conducted in, 
on, or over any protected natural 
resource or any activity conducted 
adjacent to and operated in such a way 
that material or soil may be washed into 
any freshwater or coastal wetland, great 
pond, river, stream, or brook. 

This act would be applicable to remedial 
activities that may disturb soil material 
near the shoreline of OU2.  Remedial 
actions would be performed in compliance 
with the substantive requirements of this 
act.  Potential adverse effects to existing 
natural resources would be evaluated. 
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Requirement Citation Status Synopsis Evaluation / Action To Be Taken 
Wetlands Maine Wetland 

Protection Rules (06-096 
CMR Part 310) 

Applicable Standards are provided for protection of 
wetlands, as defined in MEDEP Ch. 
1000 Guidelines for Municipal Shoreline 
Zoning Ordinances.  Jurisdiction under 
the Rules includes the area adjacent to 
the wetlands, which is the area within 75 
feet of the normal high water line.  
Activities that have an unreasonable 
impact on wetlands are prohibited.  

A wetlands functions and values 
assessment would be conducted to guide 
restorative efforts for adjacent wetlands 
that may be adversely impacted by 
remedial activities. 

Coastal Zone Maine Coastal 
Management Policies 
(38 MRSA 1801 et seq.) 

Applicable These policies provide for the regulation, 
conservation, beneficial use, and 
management of coastal resources. 

Remedial actions at OU2 would need to 
be consistent with these policies.  The 
substantive environmental and facility-
siting requirements of these standards 
would be addressed in consultation with 
MEDEP. 

 
ARAR – Applicable or Relevant and Appropriate Requirement   
CERCLA - Comprehensive Environmental Response, Compensation, and 
Liability Act  
CFR - Code of Federal Regulations 
CMR - Code of Maine Rules 
CWA – Clean Water Act 
DRMO - Defense Reutilization and Marketing Office

                  MEDEP - Maine Department of Environmental Protection 
MRSA - Maine Revised Statutes Annotated 
NMFS – National Marine Fisheries Service 
OU – Operable Unit 
TBC – To Be Considered 
USC - United States Code 

       USFWS – United States Fish and Wildlife Service 
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Requirement Citation Status Synopsis Evaluation/Action To Be Taken 

FEDERAL 
Surface Water CWA [33 USC §1251 

et seq.]; National 
Recommended Water 
Quality Criteria 
(CRWQC) (40 CFR 
Part 122.44) 

Relevant and 
Appropriate 

These criteria are used to establish 
water quality standards for the 
protection of aquatic life. 

These standards are relevant and 
appropriate to alternatives that may impact 
the water quality of the Piscataqua River.  
Remedial activities would be conducted to 
reduce adverse impacts to the offshore.  
Stormwater management, erosion controls, 
and management of water discharges will be 
included in remedial alternatives, as 
appropriate. 

Water 
Management 

CWA Section 402 
National Pollutant 
Discharge Elimination 
System (NPDES) (40 
CFR Parts 122-125) 

Applicable CWA Section 402 requires NPDES 
permits for any discharges to 
navigable waters.  

These regulations would be applicable to 
alternatives that require water management 
during soil excavation and where discharges 
of treated water to a surface water body may 
occur.  The substantive requirements would 
be met if any discharges of treated water to 
surface water bodies are required. 
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Hazardous Waste Resource 
Conservation and 
Recovery Act (RCRA) 
Subtitle C – 
Identification and 
Listing of Hazardous 
Wastes [40 Code of 
Federal Regulations 
(CFR) Part 261], 
Standards Applicable 
to Generators of 
Hazardous Waste (40 
CFR Part 262), and 
Standards for 
Hazardous Waste 
Treatment, Storage 
and Disposal (TSD) 
Facilities (40 CFR Part 
264) 

Applicable/ 
Relevant and 
Appropriate  

RCRA regulations govern the 
generation transportation and 
disposal of hazardous waste.  The 
State of Maine has RCRA delegation, 
and the Maine Hazardous Waste 
Management Rules provide 
references to the federal RCRA 
regulations where appropriate. 

These performance standards would be 
applicable if hazardous waste is generated, 
transported, treated, disposed, or stored as 
part of a remedial action at Operable Unit 
(OU) 2.  Wastes generated during remedial 
actions would be analyzed to determine 
whether they are RCRA characteristic 
hazardous wastes.  If analytical results 
exceed the standards in 40 CFR Part 
261.24, the waste would be managed in 
accordance with RCRA Subtitle C 
requirements. 
 
RCRA regulations for capping would be 
relevant and appropriate for alternatives that 
include a RCRA C cap.   

STATE 
Hazardous Waste Identification of 

Hazardous Matter 06-
096 CMR Part 800   

Applicable This rule identifies certain substances 
as hazardous matter, discharges of 
which are subject to discharge 
removal, notification, reporting and 
other requirements under 38 MRSA. 
§1317, et seq., and rules adopted 
thereunder.   

Wastes generated as part of remedial 
activities would be characterized as 
hazardous or non-hazardous.  If determined 
to be hazardous waste, then the waste 
would be managed in accordance with 
regulatory requirements.   
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Discharge of 
Hazardous Matter: 
Removal and Written 
Reporting Procedures 
06-096 CMR Part 801 

Applicable These regulations set forth the state 
definition and criteria for establishing 
whether waste materials are 
hazardous and subject to associated 
hazardous waste regulations.   

Wastes generated as part of remedial 
activities would be characterized as 
hazardous or non-hazardous.  If determined 
to be hazardous waste, then the waste 
would be managed in accordance with 
regulatory requirements.   

Identification of 
Hazardous Wastes 06-
096 Part 850 

Applicable These standards establish 
requirements for determining whether 
wastes are hazardous based on either 
characteristic or listing. 

Wastes generated as part of remedial 
activities would be characterized as 
hazardous or non-hazardous.  If determined 
to be hazardous waste, then the waste 
would be managed in accordance with 
regulatory requirements.   

Standards for 
Generators of 
Hazardous Waste (38 
MRSA 1301 et seq., 
06-096 Part 851) 

Applicable These regulations contain 
requirements for the generators of 
hazardous waste. 

Wastes generated as part of remedial 
activities would be characterized as 
hazardous or non-hazardous.  If determined 
to be hazardous waste, then the waste 
would be managed in accordance with 
regulatory requirements.   

Hazardous Waste 
Manifest 
Requirements 06-096 
Part 857 

Applicable This rule establishes requirements for 
the use of manifests to track the 
movement of hazardous waste from 
the point of generation to any 
intermediate points and finally to its 
ultimate disposition and establishes 
related responsibilities and liabilities of 
generators, transporters and owners 
and operators of waste facilities for 
hazardous waste. 
 

Wastes generated as part of remedial 
activities would be characterized as 
hazardous or non-hazardous.  If determined 
to be hazardous waste, then the waste 
would be managed in accordance with 
regulatory requirements.   
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Water 
Management 

Maine Waste 
Discharge Licenses 
(38 MRSA 413 et seq.) 
and Waste Discharge 
Permitting Program 
(06-096 CMR 520 -
629) 

Applicable These standards regulate the 
discharge of pollutants from point 
sources. 

These regulations would be applicable to 
alternatives that require water management 
during soil excavation and where discharges 
of treated water to a surface water body may 
occur.  The substantive requirements would 
be met if any discharges of treated water to 
surface water bodies are required. 

Erosion Erosion and 
Sedimentation Control 
(38 MRSA Part 420-C) 

Applicable Erosion control measures must be in 
place before activities such as filling, 
displacing, or exposing soil or other 
earthen materials occur.  Prior 
MEDEP approval is required if the 
disturbed area is in the direct 
watershed of a body of water most at 
risk for erosion or sedimentation.   

These controls would be applicable to 
alternatives that need to address erosion 
and sedimentation.  Applicable plans would 
be coordinated with MEDEP before 
implementation. 

Storm water 
Management 

Storm water 
Management 
(38 MRSA Part 420-D; 
06-096 CMR Part 500) 

Applicable Storm water management measures 
must be in place before activities such 
as filling, displacing, or exposing soil 
or other earthen material occur. 

These controls would be applicable to 
alternatives that need to address storm 
water management.  Applicable plans would 
be coordinated with MEDEP before 
implementation. 

Waste 
Management 

Maine Solid Waste 
Management 
Regulations 
(06-096 CMR Parts 
400 and 411) 

Applicable Provides standards for generation, 
transportation, treatment, storage, 
and disposal of solid and special 
wastes.  Also provides closure and 
post-closure maintenance standards. 

These regulations would be applicable to 
alternatives where waste is generated.  
Wastes generated during remedial activities 
would be disposed at appropriately licensed 
and permitted facilities. 



TABLE 2-3 
 

ACTION-SPECIFIC ARARs AND TBCs 
OPERABLE UNIT 2- FEASIBILITY STUDY REPORT 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
PAGE 5 OF 5 

 
Requirement Citation Status Synopsis Evaluation/Action To Be Taken 

Additional Standards 
Applicable to Waste 
Facilities Located in a 
Flood Plain (06-096 
CMR 854.16) 
 

Relevant and 
Appropriate  

Any facility located or to be located 
within 300 feet of a 100 year flood 
zone must be constructed, operated, 
and maintained to prevent wash-out 
of any hazardous waste by a 100 year 
flood or have procedures in place that 
which will cause the waste to be 
removed to a location where the 
waste will not be vulnerable to flood 
waters and to a location which is 
authorized to manage hazardous 
waste safely before flood water can 
reach the facility. 

Waste managed within 300 feet of the 100 
year flood zone would be managed in 
compliance with these standards. 

Air Emissions Visible Emissions 
Regulation (38 MRSA 
Part 584; 06-096 CMR 
Part 101). 

TBC These regulations establish opacity 
limits for emissions from several 
categories of air contaminant sources, 
including general construction 
activities.   

These regulations would be considered for 
alternatives that have the potential to impact 
air quality.  These standards would be met if 
any of the alternatives result in emission of 
particulate matter and fugitive matter to the 
atmosphere (e.g., dust generation).    

 
ARAR – Applicable or Relevant and Appropriate Requirement 
CFR - Code of Federal Regulations 
CMR - Code of Maine Rules 
CWA – Clean Water Act 
MEDEP - Maine Department of Environmental Protection 
MRSA - Maine Revised Statutes Annotated 
 
 
 
 
 

NPDES – National Pollutant Discharge Elimination System 
NRWQC – National Recommended Water Quality Criteria 
RCRA - Resource Conservation and Recovery Act 
TBC - To Be Considered 
TSD – Treatment, storage, and disposal 
USC – United States Code 
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Aerial Photo Source:
Imagery is from the Maine Office of Geographic Information
Systems, et al. Photos taken September of 2008.

Notes:
1. Refer to Figure A-9 in Appendix A for soil sample locations that
    require remediation under the Residential Exposure Scenario.
2. Results from the Pre-Design Investigation will determine the
    extent of contamination in the western portion of the DRMO area.
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Notes:
1. Refer to Figure A-10 in Appendix A for soil sample locations that
    require remediation under the Occupational Exposure Scenario.
2. Results from the Pre-Design Investigation will determine the
    extent of contamination in the western portion of the DRMO area.
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     require remediation under the Constrution Worker Scenario.
2. Results from the Pre-Design Investigation will determine the
    extent of contamination in the western portion of the DRMO area.
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3.0  IDENTIFICATION AND SCREENING OF TECHNOLOGIES AND  
DEVELOPMENT OF ALTERNATIVES 

This section identifies and screens potential technologies and process options for the assembly of 

remedial alternatives for OU2.  The primary objective of this phase of the FS was to develop an 

appropriate range of remedial technologies and process options to be used for developing remedial 

alternatives.  Technologies for soil remediation are discussed, and remedial alternatives are assembled in 

this section.  The description of the developed soil remedial alternatives and a detailed analysis of these 

alternatives are provided in Section 4.0. 

 

Soil remediation technology identification and screening considers the ARARs, COCs, RAOs, PRGs, and 

areas and volumes of contaminated soil discussed in Section 2.0, and includes identification of GRAs 

(Section 3.1), preliminary screening of technologies and process options (Section 3.2), and evaluation of 

representative remedial technologies (Section 3.3).  Alternatives are developed using the retained 

technologies and process options (Section 3.4).  The selection of remediation technologies and process 

options for initial screening is based on USEPA and Navy guidance (October 1988 and August 2006).  

The screening is first conducted at a preliminary level to focus on relevant remediation technologies and 

process options.  Then the screening is conducted at a more detailed level based on three broad 

evaluation criteria.  Finally, process options are selected to represent the remediation technologies that 

have passed the detailed evaluation and screening.  

 

The evaluation criteria for the detailed screening of soil remediation technologies and process options 

retained after the preliminary screening are effectiveness, implementability, and cost.  The following are 

descriptions of these evaluation criteria: 

 

• Effectiveness 

- Protection of human health and environment; reduction in toxicity, mobility, or volume through 

treatment; and permanence of solution. 

 

- Ability of the technology to address the estimated areas and volumes of the contaminated 

medium. 

 

- Ability of the technology to meet the RAOs. 

 

- Technical reliability (innovative versus well proven) with respect to contaminants and site 

conditions. 
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• Implementability 

- Overall technical feasibility of the technology at the site. 

- Availability of vendors, mobile units, storage and disposal services, etc. 

- Administrative feasibility. 

- Special long-term considerations (e.g., maintenance and operation requirements). 

 

• Cost (Qualitative) 

- Capital cost. 

- Operation and maintenance (O&M) costs. 

 

3.1 GENERAL RESPONSE ACTIONS 

GRAs are the broad frameworks under which remedial technologies are identified to attain RAOs.  An 

assembly of GRAs sets the framework for the development of remedial alternatives for a site.  The GRAs 

for OU2 were assembled with consideration of current and potential future land uses at OU2.  The 

following GRAs were developed for OU2 and are described in the remainder of this subsection: 

 

• No Action 

• Limited Action 

• Containment 

• Removal 

• Treatment 

• Disposal 

 

3.1.1 No Action 

The no action response is retained throughout the FS process as required by the NCP.  The no action 

response provides a comparative baseline against which other alternatives can be evaluated.  Under this 

response, no remedial action is taken.  The contaminated media are left “as is” without the 

implementation of any monitoring, land use controls (LUCs), containment, removal, treatment, or other 

mitigating actions.  

 

3.1.2 Limited Action 

Limited action includes various LUCs to reduce or eliminate direct contact pathways of exposure.  These 

controls could involve the use of monitoring, land use restrictions, and access controls.  The toxicity, 

mobility, or volume of the contaminants is not reduced through the implementation of LUCs. 
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3.1.3 Containment 

Another method of reducing risk is through containment, which involves the use of physical measures to 

reduce the potential for exposure or the potential for containment migration.  For example, surface or 

subsurface barriers can be used to isolate contaminated media from human contact and to prevent 

contaminant migration.  Containment is often combined with LUCs to develop remedial alternatives. 

 

3.1.4 Removal 

Technologies in this category are used to remove a contaminated medium from its current location for 

treatment and return to the site for treatment and disposal elsewhere, or for disposal elsewhere without 

treatment.  Removal actions are combined with other GRAs, such as treatment or disposal actions, to 

develop remedial alternatives. 

 

3.1.5 Treatment 

Technologies in this category include in-situ and ex-situ methods to remove a contaminant from or modify 

or bind a contaminant in an impacted medium and could include physical, chemical, biological, or thermal 

treatment techniques.  The options typically reduce the overall toxicity, mobility, and volume of the 

impacted medium.  Ex-situ treatment processes are combined with other GRAs, such as removal and 

disposal actions, to develop alternatives.  

 

3.1.6 Disposal 

Disposal actions include placement of removed and/or treated materials within a permanent, approved, 

and permitted disposal facility.  Disposal actions are combined with removal actions and could be 

combined with treatment actions to develop alternatives.  Although the location of the contaminant may 

change, the toxicity, mobility, and volume of the contaminants are not reduced through the 

implementation of disposal without a treatment process. 

 

3.2 PRELIMINARY SCREENING OF SOIL TECHNOLOGIES AND PROCESS OPTIONS 

A variety of technologies and process options were identified under each GRA and screened to focus on 

relevant technologies and process options based on the conditions, medium of concern, and COCs at 

OU2.  Table 3-1 summarizes the preliminary screening of technologies and process options for soil 

remediation.  The table lists the GRAs, identifies the associated technologies and process options, and 

provides brief descriptions of the process options and screening comments.  Technologies and process 

options retained after the preliminary screenings are provided in the following table. 
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Retained Options for Soil Remediation 

General Response 
Action Remedial Technology Process Option 

No Action None Not Applicable 

Limited Action 
LUCs 

Active Controls: Physical Barriers/ 
Security Guards 
Passive Controls: Land Use Restrictions 

Monitoring Long-Term Periodic Sampling 

Containment Surface Protection 
Asphalt Cover 
Cap 

Removal Bulk Excavation Excavation 

Ex-Situ Treatment 
Physical/Chemical 

Soil Washing/Solvent Extraction  
Chemical Fixation/Solidification 

Solids Processing  Screening, Crushing, and Grinding 
Disposal Landfill/Recycling Off-yard Landfilling/Recycling  

 

3.3 DESCRIPTION AND EVALUATION OF SOIL REMEDIATION TECHNOLOGIES AND 
PROCESS OPTIONS 

The technologies and process options retained after preliminary screening are retained based on an 

evaluation of three broad evaluation criteria.  Screening evaluations generally focus on effectiveness and 

implementability, with less emphasis on cost.  Process options that would be precluded by waste or 

chemical characteristics and inapplicability to site conditions are screened and eliminated from further 

consideration.  At this stage, no process options are eliminated based on cost.  However, a process 

option within a technology category may not be carried through to the alternative development stage if an 

equally effective process option is available at a lower cost.  

 

3.3.1 No Action 

No Action includes no controls, remediation, or other actions to mitigate risks at the site. 

 

Effectiveness 

The No Action alternative would not be effective in meeting the RAOs because there would be no action 

to prevent unacceptable risks from direct human exposure to contaminated soil at OU2.   

 

Implementability 

There would be no technical implementability concerns because no actions would be implemented. 
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Cost 

There would be no costs associated with no action. 

 

Conclusion 

Although the No Action alternative is not effective in meeting RAOs for OU2, it is retained as required 

under CERCLA and the NCP.  The No Action alternative is carried through the FS to provide a baseline 

for comparison with other alternatives and their effectiveness in mitigating risks posed by site 

contaminants. 

 

3.3.2 Limited Action 

Limited action GRAs retained include access and use restrictions along with monitoring.  Active 

institutional controls include controls such as physical barriers, signs, and security guards to limit site 

access.  Passive institutional controls include deed restrictions and LUCs to limit the potential for 

exposure to impacted media.  The type of institutional controls used would depend on the current and 

likely future use of the site.  The Navy would establish LUCs for a remedy, if needed, in a post-Record of 

Decision (ROD) Land Use Control Remedial Design (LUC RD).  The LUC RD would set out the specific 

actions needed to implement, operate, maintain, and enforce the LUC component of the remedy.  Should 

the property ever be transferred out of federal control to private ownership, the deed given to the property 

recipient would contain deed restrictions, consistent with state law, necessary to continue implementation 

of the required LUCs. 

 

Monitoring would involve periodic groundwater sampling and sediment accumulation to monitor potential 

contaminant migration. 

 

Effectiveness 

LUCs are effective in restricting the type of activities that can be performed in the future at identified 

areas.  However, the effectiveness of LUCs is dependent on the system utilized to communicate the 

locations and restrictions associated with parcels with LUCs.  Currently, there is no reason to anticipate 

the transfer of OU2 land to the public (i.e., OU2 will be owned by the Navy in the near and extended 

future).  Therefore, deed restrictions are not needed for OU2.  Institutional controls would require 

inspections and maintenance to ensure long-term effectiveness.   

 

Monitoring provides information on the migration of contaminants that might remain in place following 

remedial activities.  Monitoring on its own does not attain RAOs.  However, coupled with technologies 
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such as covering, treatment, or even LUCs, monitoring can be a valuable tool to evaluate the 

effectiveness of these other technologies.  

 

Implementability 

Institutional controls and monitoring would be readily implementable for OU2.  Resources are readily 

available for the implementation of institutional controls and monitoring programs.  Long-term inspection 

and maintenance of the institutional controls would also be readily implementable.  

 

Cost 

Both capital and O&M costs associated with the limited action components are low. 

 

Conclusion 

Institutional controls and monitoring are retained for the development of remedial alternatives.  LUCs and 

monitoring are required for remedial alternatives (except No Action) where contaminated material remains 

on site. 

 

3.3.3 Containment 

The only remedial technology considered for most of OU2 under the containment GRA is surface 

protection, which would consist of providing a horizontal barrier, such as asphalt pavement or a 

multimedia cover, to prevent direct exposure to contaminated soil and to minimize the potential for offsite 

migration of contaminated soil through erosion.  Asphalt pavement, caps, and existing buildings already 

cover many areas of OU2.  For the portion of OU2 with an interim cap, containment to minimize infiltration 

of precipitation as well as provide surface protection is considered. 

 

Effectiveness 

Surface protection is very effective in eliminating potential for contacting contaminated surface and 

subsurface soil.  A low permeability cap that meets the requirements of a RCRA C cap is effective for 

minimizing infiltration.  However, a cap/cover can result in restricted access for utility corridors and make 

maintenance of existing utilities difficult if they are not relocated prior to implementing capping/covering.  

The existing containment areas could be upgraded and maintained (as necessary), and additional areas 

could be covered to prevent erosion and exposure to contaminated soil.  When combined with 

appropriate LUCs, containment would meet RAOs.  
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Implementability 

Upgrading asphalt and placement of covers or caps are generally easy to implement because resources, 

materials, and services required to implement these actions are readily available.  Long-term inspection 

and maintenance of the cover/cap are also readily implementable. 

 

During placement of any new cover/cap, site-specific health and safety procedures and Occupational 

Safety and Health Act (OSHA) regulations would have to be complied with to ensure that the exposure of 

the workers to COCs is minimized.  This could include the wearing of appropriate personal protective 

equipment (PPE) and the implementation of dust suppression measures.  Installation of some types of 

cover/cap systems also involves the relocation of underground utilities. 

 

Cost 

Capital and O&M costs for asphalt pavement, multimedia covers consisting of filter fabric and gravel, and 

RCRA C caps would be moderate compared to remedial measures employing excavation, treatment, and 

disposal.  

 

Conclusion 

Asphalt pavement and multimedia covers are retained for development of remedial alternatives.  A RCRA 

C cap is retained for development of alternatives for soil in the current interim cap area. 

 

3.3.4 Removal 

The only technology considered under the removal GRA is bulk excavation, which can be performed by a 

variety of equipment such as tractor shovels (front-end loaders), backhoes, and grade-alls.  The type of 

equipment selected must take into consideration several factors such as the type of material to be 

removed, load-bearing capacity of the ground surrounding the removal area, depth and areal extent of 

removal, required rate of removal, and elevation of the groundwater table over the tidal cycle.  Excavation 

is the technology of choice for the removal of well-consolidated material such as soil to depths of up to 

30 feet and from well-defined areas of ground with significant load-bearing capacity (i.e., greater than 

1,500 pounds per square foot). 

 

The logistics of excavation must take into account the available space for operating equipment, loading 

and unloading to transport the removed material, location of the site, etc.  After excavation is completed, 

the location is generally filled and graded with clean fill material or treated soil.   
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Effectiveness 

Excavation is a well-proven and effective method of removing contaminated soil from a site.  Properly 

designed excavation would remove contaminated soil such that the site meets the RAOs and has no 

restrictions.  Partial excavation designs could remove the bulk of contamination and reduce the severity 

and amount of restrictions on a site.  Excavation could expose workers to contaminants during the 

implementation phase, although exposure would be minimized through the use of proper health and 

safety procedures.  Excavation could adversely impact the environment, particularly along the shoreline 

of the site, if appropriate control measures are not implemented.  Combined with appropriate treatment 

and disposal technologies, excavation would provide greater protection of human health than LUCs or 

surface protection because contaminated material would be removed from the site.   

 

Implementability 

Depending on the area and volume of soil, excavation at OU2 would be moderately to very difficult to 

implement when extending to or below the groundwater table because it would have to be carefully 

managed with respect to existing structures, tidal groundwater level fluctuations, high currents in the 

Piscataqua River, and ongoing operations at and near OU2.  Excavation equipment and services are 

readily available from multiple vendors or contractors.  This technology is well proven and established in 

the construction/remediation industry.  During excavation, site-specific health and safety procedures and 

OSHA regulations would have to be complied with to ensure that the exposure of workers to COCs is 

minimized.  This would include the wearing of appropriate PPE and the implementation of dust 

suppression measures. 

 

Under removal/excavation, consideration is given to complete excavation.  However, because the 

excavation would extend to depths below the water table, dewatering would be necessary, and extensive 

shoring would be required along the Piscataqua River; complete excavation of all OU2 contamination 

would be extremely difficult to implement.  Buildings in the surrounding area currently have an 

occupational use; therefore, dust, debris, and noise produced as a result of excavation would have to be 

controlled so that occupational workers would not be adversely affected by excavation activities.  

Excavation would also need to take into account the tidal cycle and the changing groundwater table 

depth.  Appropriate measures would be needed for excavation around above-ground and underground 

utilities, adjacent to buildings, and along existing shoreline stabilization structures. 

 

Cost 

The cost of partial excavation activities across OU2 would be moderately higher than typical remedial 

actions located on native land because large rocks and debris are expected to be encountered in the 
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subsurface at OU2, and the expected excavation areas are located around existing structures.  The cost 

of complete excavation across OU2 would be extremely high due to the location of the site with respect to 

the Piscataqua River. 

 

Conclusion 

Partial excavation is retained in combination with other processes (e.g., ex-situ treatment or off-yard 

disposal) for the development of remedial alternatives.  Complete excavation (complete removal of all 

contaminants across OU2) is not considered for alternative development due to implementation 

difficulties and high costs. 

 

3.3.5 Ex-Situ Treatment 

Soil washing, solvent extraction, screening, crushing/grinding and chemical fixation/solidification are the 

ex-situ treatment technologies retained from the initial technology screening.   

 

Soil washing consists of using water, water with additives such as surfactants, or other solvents to extract 

or desorb contaminants from the soil and dissolve them into the liquid phase.  Most often, this technology 

is combined with physical separation processes such as screening, attrition scrubbing, froth flotation, 

electromagnetic separation, mechanical separation, hydrogravimetric separation (including 

hydrocyclones, mineral jigs, and spiral classifiers), and multigravity separation.  Such physical separation 

processes achieve waste minimization through a volume-reduction process by separating out a size 

fraction of the soil containing little or no contamination (such as coarse-grained soil and large-sized 

material) from the more highly contaminated finer-grained material.  Solvent extraction could be employed 

in removing high concentrations of organic contaminants such as PCBs from industrial sludge; however, 

the process is technically more complex than soil washing with aqueous solvents.  Moreover, there is 

limited information on a solvent that can cost effectively remove both inorganics and organics.  Therefore, 

solvent extraction is not being retained as a potential technology for remedial alterative development.  

Screening, crushing, and grinding would consist of reducing the size of contaminated debris so that they 

would meet the particle size requirements of subsequent treatment processes.  This size reduction is 

accomplished by processing oversized contaminated debris in specialized mechanical equipment such as 

hammer mill, grinders, and shredders.  Typically crushing and grinding would be reserved for size 

reduction of materials to be consolidated onsite.  Because consolidation is not being considered as a 

viable technology for OU2, crushing and grinding may not be the most effective ex-situ treatment 

technologies being evaluated. 

 

Chemical fixation/solidification consists of mixing contaminated soil with chemical reagents that bind the 

COCs within the matrix of the material being treated.  This reduction in mobility would allow a potentially 
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hazardous soil to be disposed as non-hazardous.  The most common fixation/solidification reagents are 

pozzolanic-based materials such as Portland cement, cement kiln dust, and fly ash.  Other reagents such 

as thermoplastic binders (i.e., asphalt) have also been successfully used for chemical 

fixation/solidification.  For ex-situ chemical fixation/solidification, mixing of the material to be treated with 

the chemical reagents is normally accomplished in the presence of a controlled amount of water and with 

specialized mechanical blending equipment such as a pug mill.  After the material is mixed with the 

chemical reagents, it is typically allowed to cure for the fixation/solidification process to take full effect.  

The treated material may either be allowed to cure as a monolithic block, or it can be made into a 

granular material with the consistency of a soil-cement.  Chemical stabilization/solidification may require 

pretreatment for removal of oversized materials that would not be adequately blended with the chemical 

reagents and that would interfere with the treatment process. 

 

Effectiveness 

OU2 pilot studies (2004 to 2005 and 2008) have demonstrated that soil washing and screening can 

effectively reduce the waste stream for offsite disposal technologies (pilot study reports provided in 

Appendix E).  These pilot studies show that the COCs are found in fine-grained soil and not found in 

rocky material.  The pilot studies also indicated that screening the larger material out of the excavated 

volume and then using soil washing on only the large grained material is an efficient way to reduce waste 

by-product (rinse water).  In addition, soil washing with water has been proven successful in removing 

contamination from larger rocks.  However, the effectiveness of solvent extraction is highly waste and 

medium-specific.  The use of soil washing along with screening would yield clean material that could be 

used as backfill on site and wastewater containing a portion of dissolved contaminants and solids that 

would be removed as sludge containing high concentrations of COCs that would require further treatment 

and disposal.  A portion of the contaminated solids may also contain high concentrations of lead and 

copper that could be considered for recycling.  This process residue may be treated on site or off yard 

using other technologies prior to disposal. 

 

Typically, crushing and grinding would be reserved for size reduction of materials to be consolidated on 

site.  Because consolidation of onsite material is not being considered as a viable technology for OU2, 

crushing and grinding would have minimal effectiveness. 

 

Chemical fixation/solidification is a well-established and proven technology, but its effectiveness is highly 

dependent on the type of material being treated and type of COCs being immobilized.  A thorough 

physical and chemical characterization of the material to be treated and COCs to be immobilized is 

needed, and treatability testing is typically required to determine the most suitable 

stabilization/solidification reagents, mixing ratios, and any special pretreatment or material-handling 

methods that may be required.   
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At OU2, pozzolanic fixation/solidification would very likely be effective for the treatment of soil 

contaminated with metallic COCs.  Because chemical stabilization/solidification would not eliminate the 

toxicity of COCs immobilized in the treated soil, this material would still require proper disposal to 

minimize unacceptable human health risks that could result from direct exposure.  Chemical 

fixation/solidification would effectively minimize the potential for migration of COCs from soil to other 

environmental media such as groundwater.  Long-term stability and leachability of the treated soil would 

remain as potential concerns because COCs would remain within the treated soil.  Most chemical 

stabilization/solidification processes, including in particular the use of pozzolanic reagents, result in an 

increase in the volume of the treated material typically ranging from 5 to 15 percent. 

 

Implementability 

Soil washing, solvent extraction, screening, and crushing/grinding can all be implemented; however, the 

implementation of these technologies requires the mobilization of additional equipment and often each of 

the considered technologies requires separate equipment.  In addition, these technologies require staging 

and process areas that can be sizable depending on process volumes.  Although a full-scale onsite soil 

washing and screening system would be relatively complex to mobilize and operate at OU2, the 

necessary equipment and resources are available from several contractors to implement this technology 

on site.  Solvent extraction solutions and crushing/grinding equipment are also available but would not be 

as easily obtained and operated as the soil washing and screening systems.  

 

Ex-situ chemical fixation/solidification would be relatively easy to implement.  Treatability tests would be 

required to determine the appropriate mix ratios prior to implementation.  

 

Cost 

Costs for onsite soil washing would be relatively high compared to other treatment technologies being 

considered.  However, it is the only treatment technology that can potentially address the removal (as 

opposed to retention in a modified form) of both organic and inorganic COCs.   

 

The costs of soiling washing with water rinse would be much less, and the O&M costs of ex-situ 

fixation/solidification would be moderate.   

 

Conclusion 

Based on the results of the previously performed pilot studies, soil washing and screening are retained as 

viable technology processes for the development of remedial alternatives.  However, solvent extraction 
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and crushing/grinding are not retained for remedial alternative development due to their perceived 

ineffectiveness.  Chemical fixation/solidification is retained as a technology process, if needed to treat 

excavated material before off-yard disposal.  The use of chemical fixation/solidification as a treatment 

component would be evaluated as part of the remedial design prepared for OU2.  

 

3.3.6 Disposal 

The only technology considered under this GRA is off-yard landfilling and recycling.   

 

Off-yard landfilling consists of transporting excavated soil for burial in a permitted off-yard TSD facility.  

RCRA non-hazardous waste may be disposed in an RCRA Subtitle D, or solid waste, landfill.  RCRA-

hazardous waste must be disposed in an RCRA Subtitle C, or hazardous waste, landfill.  All soil disposed 

off yard would be characterized for proper disposal.  It is anticipated that the material excavated from 

OU2 would include RCRA non-hazardous and RCRA hazardous materials.  The potential presence of 

significant quantities of metallic debris also allows the possibility of recycling.  For example, parts of lead-

acid batteries, if present, could be recycled in lead recovery operations, ferro-magnetic materials could be 

recycled in salvage yards, etc.  

 

Effectiveness 

Off-yard landfilling does not permanently or irreversibly reduce contaminant concentrations.  Although the 

CERCLA preference for treatment relegates direct landfilling to a less preferable option, off-yard 

landfilling would be an effective disposal option for contaminated soil at OU2.  Off-yard landfills are only 

permitted to operate if they meet certain requirements of design and operation governing foundation, 

liner, leak detection, leachate collection and treatment, daily cover, post-closure inspections, and 

monitoring, etc., which ensure the effectiveness of these facilities.  The requirements of a RCRA Subtitle 

C hazardous waste landfill are typically significantly more stringent than those of a RCRA Subtitle D solid 

waste landfill.   

 

Implementability 

Off-yard landfilling with or without treatment would be easily implementable.  Permitted RCRA Subtitle C 

TSD facilities and Subtitle D landfill facilities are available for this purpose.  Recycling facilities are 

available in the New England area; however, the acceptability of recyclable material would need to be 

determined during the remedial design. 
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Cost 

The cost of off-yard landfilling would be low to moderate for disposal at a RCRA Subtitle D solid waste 

landfill and high for treatment/disposal at a RCRA Subtitle C hazardous waste landfill.   Recycling of lead 

or any ferro-magnetic material would possibly lower costs (if volume is great enough). 

 

Conclusion 

Off-yard landfilling and recycling are retained in combination with other process options for the 

development of remedial alternatives. 

 

3.4 DEVELOPMENT OF SOIL REMEDIATION ALTERNATIVES 

The following technologies/process options were retained to develop soil remedial alternatives: 

 

• No Action 

• Institutional Controls 

• Monitoring 

• Capping/Cover 

• Excavation 

• Soil Washing 

• Screening 

• Off-yard Landfilling / Recycling 

 

Due to the complexity of the OU2 area, remedial alternatives were developed for the waste disposal area 

separately from the remedial alternatives for the DRMO area.  This approach will allow alternatives to be 

evaluated for their benefits to each area without having to develop multiple alternatives to achieve all 

possible technology/process option combinations.  The retained technologies/process options were used 

to develop four soil remedial alternatives for the waste disposal area and five soil remedial alternatives for 

the DRMO area.  Detailed descriptions and evaluations of the alternatives are provided in Section 4.0.  

The alternatives being considered for the waste disposal area and the DRMO are discussed below. 

 

3.4.1 Waste Disposal Area Alternatives 

Based on the results presented in the OU2 Supplemental RI Report (TtNUS, March 2010) and the PRGs 

developed in Section 2.0 of this FS, the area of concern associated with the waste disposal area is 

approximately 0.8 acres in size.  Under the residential, occupational, and construction worker risk 

scenarios, the total volume of material within the waste disposal area was estimated to be approximately 
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18,700 cubic yards (based on an average waste depth of 15 feet across the site).  And the maximum 

depth of waste and contaminated soils within the waste disposal area extends approximately 40 feet bgs 

(more than 20 feet into the groundwater table at its deepest location).  Figure 3-1 illustrates the limits of 

the waste disposal area, and Figure 3-2 presents a typical cross section through the waste disposal area 

illustrating the thinner and thicker range of waste material in relation to groundwater levels at high and low 

tide.  Volume calculations and alternative-specific calculations are provided in Appendix D.  

 

The soil remedial alternatives developed for the waste disposal area include: 

 

• Alternative WDA-1 – No Action 

• Alternative WDA-2 – LUCs and Monitoring 

• Alternative WDA-3 – Surface Soil Removal and Soil Cover with LUCs and Monitoring 

• Alternative WDA-4 – Unsaturated Soil Removal and Soil Cover with LUCs and Monitoring 

 

Due to the depth of waste and soil contamination within the waste disposal area (more than 10 feet below 

the tidally influenced groundwater table), complete removal of material from the disposal area was not 

considered as an alternative for the disposal area. 

 

3.4.2 DRMO Area Alternatives 

Based on the results presented in the OU2 Supplemental RI Report (TtNUS, March 2010) and the PRGs 

developed in Section 2.0 of this FS, the area of concern associated with the DRMO Area is approximately 

3.5 acres in size (including the existing cap area).  The total volume of material causing unacceptable 

residential risk within the DRMO area is approximately 32,000 cubic yards.  The volume of material 

causing occupational risk is very similar to the residential volumes, and the material causing construction 

worker risk is approximately 11,600 cubic yards.  The depth of the majority of contaminated soils within 

the DRMO area extends to the top of the rock fragment fill layer.  On average, rock fragment fill with little 

soil was found approximately 6 feet bgs, and was generally not deeper than 10 feet within the DRMO 

area (typically above groundwater high tide elevation).  Figure 3-3 illustrates the limits of the DRMO area, 

and Figures 3-4 and 3-5 present two typical cross sections through the DRMO area.  Volume calculations 

and alternative specific calculations are provided in Appendix D.    

 

The soil remedial alternatives developed for the DRMO area include: 

 

• Alternative DRMO-1 – No Action 

• Alternative DRMO-2 – LUCs and Monitoring 

• Alternative DRMO-3 – Residential Excavation with Off-yard Disposal, LUCs, and Monitoring 
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110403/P 3-15 CTO 444 

• Alternative DRMO-4 – Construction Worker Excavation with Off-yard Disposal, LUCs, and Monitoring 

• Alternative DRMO-5 – Construction Worker Excavation and RCRA C Cap with Off-yard Disposal, 

LUCs, and Monitoring 
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General 

Response 
Action 

Remedial 
Technology 

 
Process Option 

 
Description 

 
Screening Comment 

No Action None Not applicable No activities conducted at the site to 
address contamination. 

Required by NCP.  Retain for baseline 
comparison to other technologies. 

Limited Action Land Use 
Controls 

Active Controls: 
Physical Barriers/ 
Security Guards 

Fencing, markers, warning signs, and 
monitoring to restrict site access. 

Retain to minimize risk of exposure to 
contaminated soil.  Fence already exists 
around parts of OU2. 

  Passive Controls: 
Deed or Land Use 
Restrictions 

Administrative action using property deeds 
or other land use prohibitions to restrict 
future site activities. 

Retain to prevent future residential 
development. 

 Monitoring Sampling and 
Analysis 

Sampling and analysis of soil, 
groundwater or other media to evaluate 
migration of chemical constituents in the 
environment. 

Retain to assess future migration of 
contaminants from OU2. 

Containment Surface 
Protection 

Asphalt Cover Installation of an asphalt cover to prevent 
direct exposure to contaminated soil and 
offsite migration of soil through erosion. 

Retain.  Many OU2 areas are already 
paved or covered with existing 
buildings. 

Cap Installation of a multimedia cap to prevent 
direct exposure to contaminated soil and 
prevent infiltration of precipitation to 
unsaturated zone soil. 

Retain for area that currently has an 
interim cap. 

Vertical Barrier Sheet Piling  Installation of a vertical barrier with sheet 
piling to prevent migration of contaminated 
soil through the revetment 

Eliminate because of the difficulty to 
advance the sheet piling in the presence of 
blast rock and because there are no current 
risks associated with the migration of 
contamination through the existing 
revetment. 
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General 
Response 

Action 

Remedial 
Technology 

 
Process Option 

 
Description 

 
Screening Comment 

Containment Vapor Protection Sealing Building 
Foundations and 
Installing Vents 

Sealing the foundation of buildings and 
installation of vents outside of the buildings 
to mitigate vapor intrusion. 

Eliminate due to the lack of volatile 
contaminants at OU2. 

Removal Bulk Excavation Excavation Use of construction equipment such as 
backhoe, front-end loader, gradall, etc. to 
remove contaminated soil. 

Retain.  Excavation would effectively 
remove contaminated soil from the site. 

In-Situ 
Treatment 
 

Biological Anaerobic/Aerobic 
Treatment 

Innoculation of microorganisms and 
nutrients to enhance naturally occurring 
biodegradation of COCs. 

Eliminate because biodegradation is 
ineffective and not practical for lead 
contamination. 

Physical/ 
Chemical 
 

Soil Flushing Use of water or other solvents to remove 
COCs by flushing and collecting and 
treating or disposing of the contaminated 
fluids. 

Eliminate because this process would be 
very difficult to control in-situ because of the 
very heterogeneous nature of the soil. 

Dynamic 
Underground 
Stripping 

Injection of steam at the periphery of the 
contaminated area to volatilize COCs and 
removal of these COCs through a centrally 
located extraction well.   

Eliminate because of the non- or low-
volatility of metals.  

 Soil Vapor Extraction Use of vacuum and possibly air sparging to 
volatilize COCs. 

Eliminate because PAHs are only partially 
volatile and PCBs, dioxin, and metals are 
not. 

 Chemical Fixation/ 
Solidification 

Mixing of pozzolanic agents in the vadose 
zone to chemically fix COCs and solidify 
the matrix.  This technology is primarily 
used to reduce the mobility of 
contaminants, but it can also be used to 
prepare a surface barrier for human 
uptake. 

Eliminate because the use of this 
technology to reduce the mobility of 
contaminants or to prepare a surface barrier 
by in-situ application would be difficult to 
control due to the heterogeneous nature of 
the soil 
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General 
Response 

Action 

Remedial 
Technology 

 
Process Option 

 
Description 

 
Screening Comment 

In-Situ 
Treatment 

Thermal Vitrification/ 
Radiofrequency 
Heating 

Use of moderate to high temperature to 
either volatilize COCs or to fuse them into 
a glass matrix. 

Eliminate because COCs are not particularly 
volatile and in-situ application of this 
technology would be difficult to control due 
to the very heterogeneous nature of the soil. 

Ex-Situ 
Treatment 
 

Physical/ 
Chemical 

Soil Washing/Solvent 
Extraction 

Use of water or other solvents to remove 
COCs by solubilizing and/or gravity-based 
separation of contaminated soil particles. 

Retain for the potential treatment of 
excavated soil.  Would require pre-
treatment with screening and/or size 
reduction. 

 Chemical Fixation/ 
Solidification 

Mixing of pozzolanic agents to chemically 
fix COCs and solidify the matrix.   

Retain; the use of this technology could 
help to reduce the mobility of high lead 
concentrations in soil excavated from the 
interim capped area.  This reduction in 
mobility would allow a potentially 
hazardous soil to be disposed as non-
hazardous. 

Biological Onsite Landfarming Spreading and tilling of contaminated soil 
into layers of clean surface soil to aerate 
and biodegrade organic COCs. 

Eliminate because it would not be effective 
for the removal of most COCs except PAHs 
and because on-yard areas for construction 
of a treatment bed are very limited. 

 Bioslurry 
Reactor/Biopile 

Treatment of soil in a bioslurry reactor or 
biopile under controlled conditions using 
natural or cultured microorganisms to 
biodegrade organic COCs. 

Eliminate because it would not be effective 
for the removal of most COCs except PAHs. 

Thermal Incineration Use of high temperatures to destroy 
COCs. 

Eliminate because it would only be effective 
in destroying portions of the soil containing 
organic COCs, and it would be ineffective for 
destroying metals COCs. 
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General 

Response 
Action 

Remedial 
Technology 

 
Process Option 

 
Description 

 
Screening Comment 

Ex-Situ 
Treatment 

Thermal Low-Temperature 
Thermal Desorption  

Use of low to moderate temperatures to 
evaporate COCs and remove them from 
soil. 

Eliminate because it would not be effective 
in removing metals COCs. 

Solids Processing Screening Removal/segregation of material based 
on size either as a means to remove 
associated COCs or as a preliminary 
process to aid in downstream treatment. 

Retain. Might be effective in removing 
COCs with high affinity for fine soil 
particles. 

  Crushing/Grinding Size reduction of wastes as a preliminary 
process to aid in downstream treatment. 

Retain as pre-treatment step for other 
processes. 

Disposal Landfill/Recycling Onsite Landfilling Disposal of excavated soil and treatment 
residues in an on-yard landfill. 

Eliminate because of lack of space on the 
yard. 

  Off-yard 
Landfilling/Recycling 

Disposal of excavated soil and treatment 
residues in an off-yard permitted TSDF.  
Disposal of recovered material such as 
metallic lead pieces. 

Retain landfilling and recycling. 

 
NOTES: 
COC  Chemical of concern    PCB  Polychlorinated biphenyl 
NCP  National Contingency Plan   TSDF  Treatment storage and disposal facility 
PAH  Polycyclic aromatic hydrocarbon 
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4.0  DESCRIPTION AND DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 

This section presents descriptions of the remedial alternatives developed for OU2 and evaluations of 

each remedial alternative with respect to the criteria of the NCP of 40 CFR 300, as revised in 1990.  The 

criteria and relative importance of these criteria in the CERCLA process are discussed in Section 4.1, and 

the description and detailed analyses of alternatives are provided in Section 4.2.  

 

4.1 NCP EVALUATION CRITERIA AND RELATIVE IMPORTANCE OF CRITERIA 

The evaluation criteria as required by the NCP and the relative importance of these criteria in the 

CERCLA process are described in the following subsections.  

 

4.1.1 Evaluation Criteria 

In accordance with the NCP (40 CFR 300.430), the following nine criteria are used for the evaluation of 

remedial alternatives: 

 

• Overall Protection of Human Health and the Environment 

• Compliance with ARARs 

• Long-Term Effectiveness and Permanence 

• Reduction of Toxicity, Mobility, or Volume through Treatment 

• Short-Term Effectiveness 

• Implementability 

• Cost 

• State Acceptance 

• Community Acceptance 

 

Overall Protection of Human Health and the Environment 

Remedial alternatives must be assessed for adequate protection of human health and environment in 

both the short and long term.  The remedial alternatives must be able to diminish the unacceptable risks 

posed by hazardous substances or contaminants present at the site by eliminating, reducing, or 

controlling exposure to levels exceeding remediation goals.   
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Compliance with ARARs 

Remedial alternatives must be assessed to determine whether they attain ARARs under federal 

environmental laws and state environmental or facility siting laws.  If one or more regulations that are 

applicable cannot be complied with, a waiver must be invoked.   

 

Long-Term Effectiveness and Permanence 

Remedial alternatives must be assessed for the long-term effectiveness and permanence they offer, 

along with the degree of certainty that the alternative would prove successful.  Factors that are 

considered as appropriate include the following: 

 

• Magnitude of Residual Risk - Risk posed by untreated waste or treatment residuals at the conclusion 

of remedial activities.  The characteristics of residuals are considered to the degree that they remain 

hazardous, taking into account their volume, toxicity, mobility, and propensity to bioaccumulate. 

 

• Adequacy and reliability of controls - Controls, such as containment systems and LUCs, necessary to 

manage treatment residuals and untreated waste must be shown to be reliable.  In particular, this 

evaluation considers the uncertainties associated with land disposal for providing long-term protection 

from residual contamination, assessment of the potential need to replace technical components of the 

alternative (such as a surface cover, sign, or treatment system), and the potential exposure pathways 

and risks posed if technical components or the entire remedial action needs to be replaced. 

 

Reduction of Toxicity, Mobility, or Volume through Treatment 

The degree to which the remedial alternative employs recycling or treatment that reduces the toxicity, 

mobility, or volume is assessed.  This assessment includes how treatment is used to address threats 

posed by the site.  Factors to be considered as appropriate include the following: 

 

• Treatment or recycling processes that the remedial alternative employs and the materials that they 

will treat. 

 

• Amount of hazardous substances, pollutants, or contaminants that will be destroyed, treated, or 

recycled. 

 

• Degree of expected reduction in toxicity, mobility, or volume of waste due to treatment or recycling 

and the specification of which reduction(s) is occurring. 
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• Degree to which the treatment is irreversible. 

 

• Type and quantity of residual contamination that will remain following treatment considering the 

persistence, toxicity, mobility, and propensity to bioaccumulate of such hazardous substances and 

their constituents. 

 

• Degree to which treatment reduces the inherent hazards posed by principal threats at the site. 

 

Short-Term Effectiveness 

The short-term impacts of the remedial alternative are assessed considering the following: 

 

• Short-term risks that might be posed to the community during implementation. 

 

• Potential impacts on workers during remedial action and the effectiveness and reliability of protective 

measures taken to minimize these impacts. 

 

• Potential environmental impacts of the remedial action and the effectiveness and reliability of 

mitigative measures during implementation. 

 

• Time until protection is achieved. 

 

Implementability 

The ease or difficulty of implementing the alternative is assessed considering the following types of 

factors, as appropriate:   

 

• Technical feasibility, including technical difficulties and unknowns associated with the construction 

and operation of a technology, reliability of the technology, ease of undertaking additional remedial 

actions, and ability to monitor the effectiveness of the remedy. 

 

• Administrative feasibility, including activities needed to coordinate with other offices and agencies and 

the time required obtaining approvals and permits (if needed) from other agencies. 

 

• Availability of services and materials, including the availability of adequate offsite treatment, storage 

capacity, and disposal capacity and services; availability of necessary equipment, specialists, and 

additional resources; availability of services and materials; and availability of prospective 

technologies. 
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Cost 

Costs for remedial alternatives include both capital costs and annual O&M costs.  Capital costs include 

both direct and indirect costs expected at the time of alternative implementation.  Annual O&M costs 

include periodic costs that occur following alternative implementation.  Typical O&M costs include periodic 

long-term monitoring and inspections.  A net present worth (NPW) of the capital and O&M costs is also 

provided.  The NPW of a remedial alternative is the total of all capital and O&M costs expressed in 

today’s dollars. Typically, the cost estimate accuracy range during the FS stage is plus 50 percent to 

minus 30 percent of the actual remedial action cost. 

 

State Acceptance 

This criterion reflects the statutory requirements to provide for substantial and meaningful regulatory 

involvement.  Formal assessment of regulatory acceptance is completed during the ROD phase, 

occurring after the PRAP public comment period.  In addition, regulatory concerns are continually 

considered through resolution of regulatory comments received on the FS Report and PRAP. 

 

Community Acceptance 

This criterion refers to the community's comments on the remedial alternatives under consideration, 

where "community" is broadly defined to include all interested parties.  These comments are considered 

throughout the CERCLA process.  The community acceptance criterion is evaluated as part of the 

responsiveness summary presented in the ROD after the public comment period on the PRAP is held. 

 

4.1.2 Relative Importance of Criteria 

Among the nine criteria, the threshold criteria are considered to be: 

 

• Overall Protection of Human Health and the Environment 

• Compliance with ARARs 

 

The threshold criteria must be satisfied for an alternative to be eligible for selection. 

 

Among the remaining criteria, the following five criteria are considered to be the primary balancing 

criteria: 

 

• Long-Term Effectiveness and Permanence 
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• Reduction of Toxicity, Mobility, or Volume through Treatment 

• Short-Term Effectiveness 

• Implementability 

• Cost 

 

The balancing criteria are used to weigh the relative merits of alternatives. 

 

The remaining two criteria, State Acceptance and Community Acceptance, are considered to be 

modifying criteria that must be considered during remedy selection.  These last two criteria are evaluated 

after the end of the public comment period on the PRAP.  Therefore, this FS addresses seven of the nine 

criteria. 

 

4.2 DESCRIPTION AND DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 

As noted in Section 3.5, the following remedial alternatives have been developed for soil at the Waste 

Disposal and the DRMO areas of OU2: 

 

Waste Disposal Area 

• Alternative WDA-1 – No Action 

• Alternative WDA-2 – LUCs and Monitoring 

• Alternative WDA-3 – Surface Soil Removal and Soil Cover with LUCs and Monitoring 

• Alternative WDA-4 – Unsaturated Soil Removal and Soil Cover with LUCs and Monitoring 

 

DRMO Area 

• Alternative DRMO-1 – No Action 

• Alternative DRMO-2 – LUCs and Monitoring 

• Alternative DRMO-3 – Residential Excavation with Off-yard Disposal, LUCs, and Monitoring 

• Alternative DRMO-4 – Construction Worker Excavation with Off-yard Disposal, LUCs, and 

Monitoring 

• Alternative DRMO-5 – Construction Worker Excavation and RCRA C Cap with Off-yard 

Disposal, LUCs, and Monitoring 

 

A description and detailed analysis of these alternatives are provided in the following sections. 
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4.2.1 Alternative WDA-1: No Action 

4.2.1.1 Description 

This alternative is required under CERCLA to establish a basis for comparison with other alternatives.  No 

Action includes no controls, remediation, or other actions to mitigate risks.  Five-year reviews are also not 

included under the No Action alternative.   

 

4.2.1.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative WDA-1 would not be protective of human health and would not meet the RAOs for the waste 

disposal area portion of OU2 because no action would be conducted to ensure that exposure to site 

contamination does not occur in the long term.   

 

Compliance with ARARs 

Alternative-specific ARARs for Alternative WDA-1 are provided in Table B-1 in Appendix B.  As shown in 

Table B-1, there are no chemical-specific ARARs for OU2, and location-specific and action-specific 

ARARs are not applicable to this alternative. 

 

Long-Term Effectiveness and Permanence 

Alternative WDA-1 would not provide long-term effectiveness and permanence.  No action would provide 

no reduction of risks or reliable controls to protect against unacceptable exposure to contamination in the 

long term. In addition, no action would not provide for a process to inspect and maintain the waste 

disposal area, so contaminants in the disposal area soil would go unchecked.   

 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative WDA-1 would achieve no reduction in toxicity, mobility, or volume through treatment.  There 

are no principal treatments or processes associated with this No Action alternative.  Reduction of 

contaminant toxicity, mobility, and volume may occur over the long term through natural processes, but 

with the inorganic contaminants on site, this would be expected to be a lengthy process. 

 

Short-Term Effectiveness 

Because no action would occur, implementation of Alternative WDA-1 would not pose a short-term risk to 

onsite workers or result in adverse impacts to the local community or the environment.  
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Alternative WDA-1 would not provide adequate protection and would not meet RAOs because no action 

would be conducted. 

 

Implementability 

Alternative WDA-1 would be readily implementable because there would be nothing to implement.  The 

technical feasibility criteria including constructability, operability, and reliability are not applicable.  The 

implementability of administrative measures is not applicable because no such measures would be taken. 

 

Cost 

There would be no costs associated with Alternative WDA-1 because there are no remedial components. 

 

4.2.2 Alternative WDA-2:  LUCs and Monitoring 

4.2.2.1 Description 

Alternative WDA-2 consists of instituting LUCs to prevent unacceptable exposure to contaminated 

surface and subsurface soil across the 33,600 square foot area designated as the waste disposal area as 

shown on Figure 4-1.  In addition, Alternative WDA-2 would include groundwater monitoring to provide 

confidence that contamination (lead, copper, and nickel) in waste material is not migrating to groundwater 

at unacceptable levels.  Offshore sediment accumulation monitoring would be conducted to provide 

confidence that contamination is not eroding to the offshore area.  The following describes the individual 

components of Alternative WDA-2: 

 

• LUCs and Inspections – The intent of LUCs is to ensure that the land use and site features 

(e.g., buildings, shoreline stabilization, and pavement) within the designated area do not change and 

remain in place so that contact with contaminants at concentrations that would cause an 

unacceptable risk is prevented for the life of the remedy.  To implement LUCs, the Navy would 

prepare a LUC RD that would document the LUCs, O&M requirements, inspection requirements, 

signage requirements, and organizations responsible for implementation of LUCs.  Signage would 

consist of warning signs at the waste disposal area to alert the public to the presence of 

contamination and dig restrictions.  Requirements for management of excavated soil as part of any 

future construction activities at the site would also be included as part of the LUCs.  Because the 

contamination associated with the waste disposal area is not located on the surface, fencing is not 

considered necessary for perimeter control.  Lastly, implemented LUCs would require the continued 

presence of the shoreline stabilization along the entire length of the waste disposal area to prevent 

the release of contaminated soil and debris to the near offshore area.  For the purposes of the FS and 

developing a cost estimate, it was assumed that annual inspections of the site would be conducted to 
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verify continued effectiveness of the LUCs and that periodic minor repair of warning signs would be 

required, based on the results of annual site inspections. 

 

• Groundwater Monitoring – A long-term management plan would be prepared to provide the 

requirements for groundwater monitoring including sampling frequency, location of wells, action 

levels, and monitoring exit strategy.  For the purposes of the FS and developing a cost estimate, it 

was assumed that five existing monitoring wells would be sampled annually for 30 years, and the 

groundwater samples would be analyzed for lead, copper, and nickel.   

 

• Offshore Sediment Accumulation Monitoring – A long-term management plan would be prepared to 

provide the requirements for the monitoring of accumulating offshore sediment.  This plan would 

identify the frequency of inspections and the area in which the inspections would take place.  For the 

purposes of the FS and developing a cost estimate, it was assumed that sediment accumulation 

monitoring would occur annually along the length of OU2.  This plan would not include the analytical 

monitoring of any identified sediment.  Any analytical monitoring of sediment would be performed 

under OU4. 

 

• Five-Year Reviews – Because contamination would remain in excess of levels that allow for 

unrestricted use and unlimited exposure, five-year reviews would be required under this alternative to 

evaluate the continued adequacy of the remedy. 

 
4.2.2.2  Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative WDA-2 would be protective of human health and the environment.  Implementation of LUCs 

under Alternative WDA-2 would provide a formal process to inspect and maintain the controls for the 

waste disposal area to ensure the effectiveness of LUCs in preventing unacceptable exposure for 

construction and occupational workers and hypothetical future recreational and residential users.  

Groundwater monitoring would provide confirmation that groundwater contaminant concentrations remain 

below acceptable levels and groundwater contaminants are not migrating at concentrations that would 

result in unacceptable levels.  Offshore sediment accumulation monitoring would confirm that erosion of 

contaminated material from the waste disposal area is not occurring.  Five-year reviews would be 

conducted to evaluate the continued adequacy of the remedy.   
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Compliance with ARARs 

Alternative-specific ARARs for Alternative WDA-2 are provided in Table B-2 in Appendix B.  The 

implementation of Alternative WDA-2 would comply with all ARARs for this alternative.   

 

Long-Term Effectiveness and Permanence 

Alternative WDA-2 would provide long-term effectiveness and permanence.  Although soil COC 

concentrations would not be actively reduced, risks to human health and the environment would be 

minimized through implementation and maintenance of LUCs.  Groundwater and offshore sediment 

accumulation monitoring would confirm that contamination is not migrating to groundwater at 

unacceptable levels or eroding to the offshore area. 

 

Under Alternative WDA-2, the site would be suitable for continued industrial use, and LUCs would restrict 

hypothetical future residential and recreational use.  LUCs would provide a process to inspect and 

maintain access controls for the waste disposal area to prevent unacceptable exposure of current site 

users to contamination in surface and subsurface soil.  Five-year reviews would be conducted to evaluate 

the continued adequacy of the remedy.  

 

Reduction of Toxicity, Mobility, or Volume through Treatment 

The implementation of Alternative WDA-2 does not provide any active treatment technologies that would 

achieve reduction in toxicity, mobility, or volume of the contaminants within the waste disposal area 

surface or subsurface soil.  Reduction of contaminant toxicity, mobility, and volume would be left to 

natural processes.  However, because of the metals contamination, it is expected that these processes 

would be very lengthy.  

 

Short-Term Effectiveness 

Alternative WDA-2 would be effective in the short term.  Implementation of LUCs would not adversely 

impact the surrounding community or the environment.   

 

Alternative WDA-2 could be implemented within 1 year and would attain the RAOs upon implementation.  

The LUC RD and long-term management plan preparation could be completed within 1 year.  Installation 

of warning signs would take less than 1 month to implement. 
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Implementability 

Alternative WDA-2 would be readily implementable.  Resources for installing warning signs are readily 

available.  A remedial design and work plan would provide the specifications needed for installing warning 

signs around the perimeter of the waste disposal area.  Administratively, implementation and enforcement 

of LUCs and performance of groundwater monitoring, offshore sediment accumulation monitoring, and 

five-year reviews would be relatively simple to implement.   

 

Cost 

Cost estimates for Alternative WDA-2 are included in Appendix C.  The estimated costs (rounded to 

$1,000) for Alternative WDA-2 are as follows:   

 

• Capital cost:   $27,000 

• Annual costs:   $24,000/yr, $25,000 every 5 years, and $5,000 every 10 years 

• 30-year NPW:   $382,000 

 

4.2.3  Alternative WDA-3: Surface Soil Removal and Soil Cover with LUCs and Monitoring 

4.2.3.1  Description 

Alternative WDA-3 consists of excavation and off-yard disposal of soil and waste material from 0 to 2 feet 

bgs within the 23,600-square-foot proposed soil cover area, off-yard disposal of soil and debris from the 

identified areas adjacent to the proposed soil cover limits (ancillary debris areas), LUCs, and monitoring.  

Figure 4-2 shows the proposed area for excavation and soil cover and ancillary debris areas for 

excavation.  Figure 4-3 shows the proposed cover system detail.  This process would allow for the 

construction of a 2-foot-thick soil cover within the identified limits without changing the grades surrounding 

Building 310 or the grades of the associated parking and access features.  This alternative would include 

instituting LUCs to identify Building 310 and the shoreline stabilization features as critical existing site 

features that must remain on site to ensure the integrity of the soil cover and to restrict unauthorized 

access to and digging within the proposed soil cover limits.  In addition, groundwater monitoring would be 

conducted to provide confidence that contamination (lead, copper, and nickel) in waste material is not 

migrating to groundwater at unacceptable levels.  Offshore sediment accumulation monitoring would be 

conducted to provide confidence that contamination is not eroding to the offshore area.  The following 

describes the individual components of Alternative WDA-3: 

 

• Excavation and Off-yard Disposal – To provide a soil cover system constructed with surface 

elevations and grades that are the same as existing ground surface elevations, 2 feet of soil, 
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including pavement, would be removed from the proposed limits of the soil cover system.  

Contaminated soil and debris located outside the proposed soil cover system would be removed in 

their entirety so that no waste disposal area-related soil or debris is located outside the proposed soil 

cover limits.  All excavated material would be stockpiled, characterized, and properly transported and 

disposed off yard.  Confirmation samples would be collected from the floor and sidewalls of any 

excavation that is outside of the proposed cover system.   

 

• Cover System – The cover system proposed for Alternative WDA-3 would consist of a geotextile to 

act as an indicator/separation layer, 18-inches of common fill (protection layer), and 6-inches of 

topsoil  (protection and vegetative layer) as shown on Figure 4-3.  Portions of the soil cover would be 

paved.  The paved portions of the cover system would replace 9- to 12-inches of the top soil layers 

with a bituminous concrete mixture and base course designed to support the expected traffic loads for 

the area.  Because the majority of the waste and soil contamination is located at depths below the 

mean high tide groundwater table elevation, an impermeable layer is not considered for this cover 

system. 

 

• LUCs and Inspections – The intent of LUCs is to ensure that the land use and site features (soil 

cover, buildings, and shoreline stabilization) within the designated area do not change and remain in 

place so that contact with contaminants at concentrations that would cause an unacceptable risk is 

prevented for the life of the remedy.  To implement LUCs, the Navy would prepare a LUC RD that 

would document the LUCs, soil cover system O&M requirements, cover system inspection 

requirements, signage requirements, and organizations responsible for the implementation of LUCs, 

O&M, and inspections.  LUCs would also specify that additional action would be required in the event 

that Building 310 is removed from the site.  Signage would consist of warning signs at the waste 

disposal area to alert the public to the presence of contamination and dig restrictions.  Requirements 

for management of excavated soil as part of any future construction activities at the site would also be 

included as part of the LUCs.  Because the contamination associated with the waste disposal area is 

not located on the surface, fencing is not considered necessary for perimeter control.  Lastly, 

implemented LUCs would require the continued presence of the shoreline stabilization along the 

entire length of the waste disposal area to prevent the release of contaminated soil and debris to the 

near offshore area.    For the purposes of the FS and developing a cost estimate, it was assumed that 

annual inspections of the cover would be conducted to verify continued effectiveness of the remedy 

and periodic minor repair to the cover system and sign replacement would be required, based on the 

results of annual site inspections. 

 

• Groundwater Monitoring – During implementation, groundwater monitoring wells would be protected 

such that they remain in place.  Groundwater monitoring wells disturbed during excavation activities 
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would be replaced following the excavation and cover system construction activities associated with 

this alternative.  A long-term management plan would be prepared to provide the requirements for 

groundwater monitoring including sampling frequency, location of wells, action levels, and monitoring 

exit strategy.  For the purposes of the FS and developing a cost estimate, it was assumed that five 

existing monitoring wells would be sampled annually for 30 years and the groundwater samples 

would be analyzed for lead, copper, and nickel. 

 

• Offshore Sediment Accumulation Monitoring – A long-term management plan would be prepared to 

provide the requirements for the monitoring of accumulating offshore sediment.  This plan would 

identify the frequency of inspections and the area in which the inspections would take place.  For the 

purposes of the FS and developing a cost estimate, it was assumed that sediment accumulation 

monitoring would occur annually along the OU2 shoreline.  This plan would not include the analytical 

monitoring of any identified sediment.  Any analytical monitoring of sediment would be performed 

under OU4. 

 

• Five-Year Reviews – Because contamination would remain in excess of levels that allow for 

unrestricted use and unlimited exposure, five-year reviews would be required under this alternative to 

evaluate the continued adequacy of the remedy. 

 

4.2.3.2  Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative WDA-3 would be protective of human health and the environment.  The surface cover would 

provide a physical barrier to prevent human receptors from being exposed to unacceptable levels of 

contamination in the waste disposal area.  Implementation of LUCs under Alternative WDA-3 would 

provide a formal process to inspect and maintain the controls for the waste disposal area to ensure the 

effectiveness of LUCs in preventing unacceptable exposure for construction and occupational workers 

and hypothetical future recreational and residential users.  Groundwater monitoring would provide 

confirmation that groundwater contaminant concentrations remain below acceptable levels and 

groundwater contaminants are not migrating at concentrations that would result in unacceptable levels.  

Offshore sediment accumulation monitoring would confirm that erosion of contaminated material from the 

waste disposal area is not occurring.  Five-year reviews would be conducted to evaluate the continued 

adequacy of the remedy.   
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Compliance with ARARs 

Alternative-specific ARARs for Alternative WDA-3 are provided in Table B-3 in Appendix B.  The 

implementation of Alternative WDA-3 would comply with all ARARs for this alternative.   

 

Long-Term Effectiveness and Permanence 

Alternative WDA-3 would provide long-term effectiveness and permanence.  Although only a portion of 

the contaminated soil and debris associated with the waste disposal area would be removed from the 

site, the remaining contaminants and debris would be contained.  As a result, risks to human health would 

be minimized through providing a surface barrier over the limits of the waste disposal area, removing 

ancillary contamination from areas around the waste disposal area, and implementation and maintenance 

of LUCs.  Groundwater and offshore sediment accumulation monitoring would confirm that contamination 

is not migrating to groundwater at unacceptable levels or eroding to the offshore area. 

 

Following implementation of Alternative WDA-3, the site would be suitable for continued use, and LUCs 

would restrict potential human receptors from coming into contact with waste disposal area 

contamination.  LUCs would provide a process to inspect and maintain access controls for the waste 

disposal area to prevent disturbance of the cover system such that there would be no unacceptable 

exposure of current site users to contamination in the covered soil and debris.  LUCs would also prevent 

site development for other uses that could provide unacceptable exposure to future site users (including 

hypothetical recreational and residential users) to site contamination.  Five-year reviews would be 

conducted to evaluate the continued adequacy of the remedy.  

 

Reduction of Toxicity, Mobility, or Volume through Treatment 

The implementation of Alternative WDA-3 does not provide any active treatment technologies that would 

achieve reductions in the toxicity, mobility, or volume of contaminants in waste disposal area surface or 

subsurface soil.  Reduction of contaminant toxicity, mobility, and volume would be left to natural 

processes.  However, because of the inorganic contamination, it is expected that these processes would 

be very lengthy.  

 

Short-Term Effectiveness 

Alternative WDA-3 would be effective in the short term.  Controls would be implemented during 

excavation, off-yard transportation and disposal, backfilling, and regrading activities to protect remediation 

construction workers, Building 310 employees, and the environment until the cover system is completed.  

These controls would include providing adequate PPE for remediation construction workers, designated 

access trails for the employees of Building 310, and construction best management practices to prevent 
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the spread of contamination during construction.  Upon construction completion, the cover system and 

implementation of LUCs would not adversely impact the surrounding community or the environment.  The 

remedial design and work plan would specify the necessary activities to ensure protection of human 

health and the environment during remedial activities. 

 

Alternative WDA-3 could be implemented within 1 year and would attain the RAOs upon completion.  

Remedial design, work plan, LUC RD, and long-term management plan preparation could be completed 

within 1 year.  Construction activities (excavation, off-yard transportation and disposal, grading, and cover 

construction) would be expected to take 2 months, depending on weather and employee access 

requirements. 

 

Implementability 

Alternative WDA-3 would be implementable.  Resources for the construction of the proposed soil cover 

system are locally available.  Excavation and grading could be completed using conventional construction 

equipment that is also readily available in the surrounding area.  Permitted landfill facilities are also 

available for soil and debris disposal.  Because this is an active area of the Shipyard, there are various 

utilities in and around the proposed cover system area.  Therefore, utilities would need to be located and 

protected during the implementation of this alternative. 

 

The remedial design and design work plan would provide the specifications for processes required for the 

construction of the proposed cover system including vegetated and paved surfaces and warning signs.  

The necessary health and safety requirements for remedial construction activities associated with 

implementation of this alternative would be identified in the design work plan. 

 

Administratively, implementation and enforcement of LUCs and performance of groundwater monitoring, 

offshore sediment accumulation monitoring, and five-year reviews would be relatively simple to 

implement.   

 

Cost 

Cost estimates for Alternative WDA-3 are included in Appendix C.  The estimated costs (rounded to 

$1,000) for Alternative WDA-3 are as follows:   

 

• Capital cost:  $1,211,000 

• Annual costs:  $24,000/year, $25,000 every 5 years, and $5,000 every 10 years 

• 30-Year NPW:  $1,566,000 
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4.2.4 Alternative WDA-4:  Unsaturated Soil Removal and Soil Cover with LUCs and 

Monitoring 

4.2.4.1 Description 

Alternative WDA-4 consists of excavation and off-yard disposal of the soil and waste located above the 

mean high tide groundwater table within the 23,600-square-foot proposed soil cover area, off-yard 

disposal of soil and debris from the identified areas adjacent to the proposed soil cover limits, LUCs, and 

monitoring.  Figure 4-4 shows the proposed area for excavation and soil cover and ancillary debris areas 

for excavation.  Figure 4-3 shows the proposed cover system detail.  Contaminated soil and waste, 

located below the mean high tide groundwater table and beneath Building 310, would remain in place.  

Once excavation is complete, the excavation would be backfilled with soil to return the area to pre-

construction grades, elevations, and surface types.  It is estimated that an average of 6 feet of clean soil 

(including pavement for parking and access) would be placed on top of waste material remaining in the 

saturated zone (remaining waste).  This alternative would include instituting LUCs to identify Building 310 

and the shoreline stabilization features as critical existing site features that must remain on site to ensure 

the integrity of the soil cover and to restrict unauthorized access and digging within the proposed soil 

cover limits.  In addition, groundwater monitoring would be conducted to provide confidence that 

contamination (lead, copper, and nickel) in waste material is not migrating to groundwater at 

unacceptable levels.  Offshore sediment accumulation monitoring would be conducted to provide 

confidence that contamination is not eroding to the offshore area.  The following describes the individual 

components of Alternative WDA-4:   

 

• Excavation and Off-yard Disposal – Based on the depth of groundwater during mean high tide, an 

average of 6 feet of soil and waste material would be excavated from the waste disposal area.  

Because the soil below Building 310 would remain, the excavation would extend to a depth of 2 feet 

adjacent to Building 310 and sloped away from the building so that the excavation does not affect the 

building’s foundation (shoring would be used as appropriate).  The 2-foot minimum excavation depth 

adjacent to the building would ensure the placement of 2 feet of clean soil over contaminated soil and 

debris that might remain below Building 310 following excavation.  Contaminated soil and debris 

located outside the proposed soil cover system would be removed in their entirety so that no waste 

disposal area-related soil or debris would remain outside the proposed soil cover limits.  All excavated 

material would be stockpiled, characterized, and properly transported and disposed off yard.  

Confirmation samples would be collected from the floor and sidewalls of any excavation that is 

outside of the proposed cover system.  Due to the depth of excavation, the groundwater monitoring 

wells located within the limits of excavation would be abandoned during the excavation process.   
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• Backfilling and Cover System – The waste remaining below the groundwater table would be covered 

with an average of 6 feet of soil material and topsoil or bituminous concrete to establish pre-

construction grades, elevations, and surface types as shown on Figure 4-3.  The difference between 

the WDA-3 cover system and the WDA-4 cover system is that no contaminated soil or waste, with the 

exception of any waste present under Building 310, would remain above the groundwater table for 

Alternative WDA-4. 

 

• LUCs and Inspections – The LUCs and inspections proposed under Alternative WDA-4 would be the 

same as those presented for Alternative WDA-3. 

 

• Groundwater Monitoring – With the exception of reinstalling abandoned monitoring wells, the 

groundwater monitoring proposed under Alternative WDA-4 would be the same as the groundwater 

monitoring presented for Alternative WDA-3.  Based on the limits of excavation, it is assumed that 

four of the five existing groundwater monitoring wells would need to be replaced following the 

establishment of final grade.  

 

• Offshore Sediment Accumulation Monitoring – The offshore sediment accumulation monitoring 

proposed under Alternative WDA-4 would be the same as those presented under Alternative WDA-3. 

 

• Five-Year Reviews – Because contamination would remain in excess of levels that allow for 

unrestricted use and unlimited exposure, five-year reviews would be required under this alternative to 

evaluate the continued adequacy of the remedy. 

   

4.2.4.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative WDA-4 would be protective of human health and the environment.  The surface cover would 

provide a physical barrier to prevent human receptors from being exposed to unacceptable levels of 

contamination in the waste disposal area.  Implementation of LUCs under Alternative WDA-4 would 

provide a formal process to inspect and maintain the controls for the waste disposal area to ensure the 

effectiveness of LUCs in preventing unacceptable exposure for construction and occupational workers 

and hypothetical future recreational and residential users.  Groundwater monitoring would provide 

confirmation that groundwater contaminant concentrations remain below acceptable levels and 

groundwater contaminants are not migrating at concentrations that would result in unacceptable levels.  

Offshore sediment accumulation monitoring would confirm that erosion of contaminated material from the 

waste disposal area is not occurring.  Five-year reviews would be conducted to evaluate the continued 

adequacy of the remedy.   
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Compliance with ARARs 

Alternative-specific ARARs for Alternative WDA-4 are provided in Table B-4 in Appendix B.  The 

implementation of Alternative WDA-4 would comply with all ARARs for this alternative.   

 

Long-Term Effectiveness and Permanence 

Alternative WDA-4 would provide long-term effectiveness and permanence.  Although only a portion of 

the contaminated soil and debris associated with the waste disposal area would be removed from the 

site, the remaining contaminants and debris would be contained.  As a result, risks to human health would 

be minimized through providing a surface barrier over the limits of the waste disposal area, removing 

ancillary contamination from areas around the waste disposal area, and implementation and maintenance 

of LUCs.  Groundwater and offshore sediment accumulation monitoring would confirm that contamination 

is not migrating to groundwater at unacceptable levels or eroding to the offshore area. 

 

Following implementation of Alternative WDA-4, the site would be suitable for continued use, and LUCs 

would restrict potential human receptors from coming into contact with waste disposal area 

contamination.  LUCs would provide a process to inspect and maintain access controls for the waste 

disposal area to prevent disturbance of the cover systems, such that there would be no unacceptable 

exposure of current site users to contamination in the covered soil and debris.  LUCs would also prevent 

site development for other uses that could provide unacceptable exposure to future site users (including 

hypothetical recreational and residential users) to site contamination.  Five-year reviews would be 

conducted to evaluate the continued adequacy of the remedy.  

 

Reduction of Toxicity, Mobility, or Volume through Treatment 

The implementation of Alternative WDA-4 does not provide any active treatment technologies that would 

achieve reductions in the toxicity, mobility, or volume of contaminants in waste disposal area surface or 

subsurface soil.  Reduction of contaminant toxicity, mobility, and volume would be left to natural 

processes.  However, because of the inorganic contamination, it is expected that these processes would 

be very lengthy.  

  

Short-Term Effectiveness 

Alternative WDA-4 would be effective in the short term.  Controls would be implemented during 

excavation, off-yard transportation and disposal, backfilling, and regrading activities to protect remediation 

construction workers, Building 310 employees, and the environment until the cover system is completed.  

These controls would include providing adequate PPE for remediation construction workers, designated 
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access trails for the employees of Building 310, and construction best management practices to prevent 

the spread of contamination during construction.  Upon construction completion, the cover system and 

implementation of LUCs would not adversely impact the surrounding community or the environment.  The 

remedial design and work plan would specify the necessary activities to ensure protection of human 

health and the environment during remedial activities. 

 

Alternative WDA-4 could be implemented within 1 year and would attain the RAOs upon completion.  

Remedial design, work plan, LUC RD, and long-term management plan preparation could be completed 

within 1 year.  Construction activities (excavation, off-yard transportation and disposal, grading, and cover 

construction) would be expected to take 4 months, depending on weather and employee access 

requirements. 

 

Implementability 

Alternative WDA-4 would be implementable.  Resources for construction of the proposed soil cover 

system are locally available.  Excavation and grading could be completed using conventional construction 

equipment that is also readily available in the surrounding area.  Permitted landfill facilities are also 

available for soil and debris disposal.  Because this is an active area of the Shipyard, there are various 

utilities in and around the proposed cover system area.  Therefore, utilities would need to be located and 

protected during the implementation of this alternative. 

 

The remedial design and design work plan would provide the specifications for processes required for the 

construction of the proposed cover system including vegetated and paved surfaces and warning signs.  

The necessary health and safety requirements for remedial construction activities associated with 

implementation of this alternative would be identified in the design work plan. 

 

Administratively, implementation and enforcement of LUCs and performance of groundwater monitoring, 

offshore sediment accumulation monitoring, and five-year reviews would be relatively simple to 

implement.   

 

Cost 

Cost estimates for Alternative WDA-4 are included in Appendix C.  The estimated costs (rounded to 

$1,000) for Alternative WDA-4 are as follows:   

 

• Capital cost:  $2,619,000 

• Annual costs:  $24,000/year, $25,000 every 5 years, and $5,000 every 10 years 

• 30-Year NPW:  $2,974,000 
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4.2.5 Alternative DRMO-1: No Action 

4.2.5.1 Description 

This alternative is required under CERCLA to establish a basis for comparison with other alternatives.  No 

Action includes no controls, remediation, or other actions to mitigate risks.  Five-year reviews are also not 

included under the No Action alternative.   

 

4.2.5.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative DRMO-1 would not be protective of human health and would not meet the RAOs for the 

DRMO area associated with OU2 because no action would be conducted to ensure that exposure to site 

contamination does not occur in the long term.   

 

Compliance with ARARs 

Alternative-specific ARARs for Alternative DRMO-1 are provided in Table B-5 in Appendix B.  As shown 

on Table B-5, there are no chemical-specific ARARs for OU2, and location-specific and action-specific 

ARARs are not applicable to this alternative. 

 

Long-Term Effectiveness and Permanence 

Alternative DRMO-1 would not provide long-term effectiveness and permanence.  The No Action 

alternative would not provide reduction of risks or reliable controls to protect against unacceptable 

exposure to contamination in the long term. In addition, the No Action alternative would not provide for a 

process to inspect and maintain the DRMO area, so contaminants within area soil would go unchecked.   

 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative DRMO-1 would achieve no reduction in toxicity, mobility, or volume through treatment.  There 

are no principal treatments or processes associated with this No Action alternative.  Reduction of 

contaminant toxicity, mobility, and volume may occur over the long term through natural processes, but 

with the inorganic contaminants on site, this would be expected to be a lengthy process. 

 

110403/P 4-19 CTO 444 



  REVISION 0 
  APRIL 2011 
 
Short-Term Effectiveness 

Because no action would occur under this alternative, implementation of Alternative DRMO-1 would not 

pose a short-term risk to onsite workers or result in adverse impacts to the local community or the 

environment.  Alternative DRMO-1 would not provide adequate protection and would not meet RAOs 

because no action would be conducted. 

 

Implementability 

Alternative DRMO-1 would be readily implementable because there would be nothing to implement.  The 

technical feasibility criteria, including constructability, operability, and reliability, are not applicable.  The 

implementability of administrative measures is not applicable because no such measures would be taken. 

 

Cost 

There would be no costs associated with Alternative DRMO-1 because there are no remedial 

components. 

 

4.2.6 Alternative DRMO-2:  LUCs and Monitoring 

4.2.6.1 Description 

Alternative DRMO-2 would consist of instituting LUCs to prevent unacceptable human exposure to 

contaminated soil across approximately 152,000 square feet designated as the DRMO area, as shown on 

Figure 4-5.  The western boundary of contamination in the DRMO area would be identified during the Pre-

Design Investigation.  This alternative would include instituting LUCs to identify the existing interim cap, 

Building 298, asphalt, and shoreline stabilization features as critical existing site features that must 

remain on site to ensure the integrity of the remedy, to restrict unauthorized access to and digging within 

the site, and to prevent unacceptable human exposure to contaminated surface and subsurface soil 

across the DRMO area.  In addition, groundwater monitoring would be conducted to provide confidence 

that contamination (lead, copper, and nickel) in soil is not migrating to groundwater at unacceptable 

levels.  Offshore sediment accumulation monitoring would be conducted to provide confidence that 

contamination is not eroding to the offshore area.  The following describes the components of Alternative 

DRMO-2: 

 

• LUCs and Inspections – The intent of LUCs is to ensure that the land use and site features (cap, 

building, asphalt, and shoreline stabilization) within the designated area do not change and remain in 

place so that contact with contaminants at concentrations that would cause an unacceptable risk is 

prevented for the life of the remedy.  To implement LUCs, the Navy would prepare a LUC RD that 
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would document the LUCs, O&M requirements, inspection requirements, signage requirements, and 

organizations responsible for implementation of LUCs.  Signage would consist of warning signs in the 

DRMO area to alert the public to the presence of contamination and dig restrictions for the area.  

Requirements for management of excavated soil, as part of any future construction activities at the 

site, would also be included as part of the LUCs.  It is assumed that existing asphalt or grass-covered 

areas would be maintained at the site and fencing would not be necessary as part of the remedy for 

perimeter control.  Lastly, implemented LUCs would require the continued presence of the shoreline 

stabilization along the entire length of the DRMO to prevent the release of contaminated soil to the 

near offshore area.  For the purposes of the FS and developing a cost estimate, it was assumed that 

annual inspections of the site would be conducted to verify continued effectiveness of the LUCs and 

that periodic minor repair of warning signs and asphalt would be required, based on the results of 

annual site inspections. 

 

• Groundwater Monitoring – A long-term management plan would be prepared to provide the 

requirements for groundwater monitoring including sampling frequency, location of wells, action 

levels, and monitoring exit strategy.  For the purposes of the FS and developing a cost estimate, it 

was assumed that five existing monitoring wells would be sampled annually for 30 years, and the 

groundwater samples would be analyzed for lead, copper, and nickel.   

 

• Offshore Sediment Accumulation Monitoring – A long-term management plan would be prepared to 

provide the requirements for the monitoring of accumulating offshore sediment.  This plan would 

identify the frequency of inspections and the area in which the inspections would take place.  For the 

purposes of the FS and developing a cost estimate, it was assumed that sediment accumulation 

monitoring would occur annually along the length of OU2.  This plan would not include the analytical 

monitoring of any identified sediment.  Any analytical monitoring of sediment would be performed 

under OU4. 

 

• Five-Year Reviews – Because contamination would remain in excess of levels that allow for 

unrestricted use and unlimited exposure, five-year reviews would be required under this alternative to 

evaluate the continued adequacy of the remedy. 

 

• Variance from Solid Waste Disposal Requirements – To leave the existing temporary cap in place 

under this alternative with no upgrades, a variance would have to be obtained from the State Solid 

Waste Management Division of MEDEP.  The variance would include an equivalency determination 

that indicated that the existing interim cap meets the requirements of a permanent RCRA C cap. 
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4.2.6.2  Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative DRMO-2 would be protective of human health and the environment.  Implementation of LUCs 

under Alternative DRMO-2 would provide a formal process to inspect and maintain the controls for the 

DRMO area to ensure the effectiveness of LUCs in preventing unacceptable exposure for construction 

and occupational workers and hypothetical future recreational and residential users.  Groundwater 

monitoring would provide confirmation that groundwater contaminant concentrations remain below 

acceptable levels and groundwater contaminants are not migrating at concentrations that would result in 

unacceptable levels.  Offshore sediment accumulation monitoring would confirm that erosion of 

contaminated soil from the DRMO area is not occurring.  Five-year reviews would be conducted to 

evaluate the continued adequacy of the remedy.   

 

Compliance with ARARs 

Alternative-specific ARARs for Alternative DRMO-2 are provided in Table B-6 in Appendix B.  

Implementation of Alternative DRMO-2 would comply with all ARARs for this alternative.   

 

Long-Term Effectiveness and Permanence 

Alternative DRMO-2 would provide long-term effectiveness and permanence.  Although soil COC 

concentrations would not be actively reduced, risks to human health and the environment would be 

minimized through implementation and maintenance of LUCs.  Groundwater and offshore sediment 

accumulation monitoring would confirm that contamination is not migrating to groundwater at 

unacceptable levels or eroding to the offshore area. 

 

Under Alternative DRMO-2, the site would be suitable for continued industrial use, and LUCs would 

restrict hypothetical future residential and recreational uses.  LUCs would provide a process to inspect 

and maintain access controls for the DRMO area to prevent unacceptable exposure of current site users 

to contamination in surface and subsurface soil.  Five-year reviews would be conducted to evaluate the 

continued adequacy of the remedy.  

 

Reduction of Toxicity, Mobility, or Volume through Treatment 

The implementation of Alternative DRMO-2 does not provide any active treatment technologies that 

would achieve reduction in toxicity, mobility, or volume of the contaminants in DRMO area surface or 

subsurface soil.  Reduction of contaminant toxicity, mobility, and volume would be left to natural 
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processes.  However, because of the metals contamination, it is expected that these processes would be 

very lengthy.  

 

Short-Term Effectiveness 

Alternative DRMO-2 would be effective in the short term.  Implementation of LUCs would not adversely 

impact the surrounding community or the environment.   

 

Alternative DRMO-2 could be implemented within 1 year and would attain the RAOs upon 

implementation.  LUC RD and long-term management plan preparation could be completed within 1 year.  

Installation of fencing and signs would take less than 1 month to implement. 

 

Implementability 

Alternative DRMO-2 would be readily implementable.  Resources for installing warning signs are readily 

available.  A remedial design and work plan would provide the specifications for installing warning signs 

around the perimeter of the DRMO area.  Administratively, implementation and enforcement of LUCs and 

performance of groundwater monitoring, offshore sediment accumulation monitoring, and five-year 

reviews would be relatively simple to implement.   

 

Cost 

Cost estimates for Alternative DRMO-2 are included in Appendix C.  The estimated costs (rounded to 

$1,000) for Alternative DRMO-2 are as follows:   

 

• Capital cost:  $29,000 

• Annual costs:  $54,000/year, $25,000 every 5 years, and $133,000 every 10 years 

• 30-Year NPW:  $874,000 

 

4.2.7 Alternative DRMO-3: Residential Excavation with Off-yard Disposal, LUCs and 
Monitoring 

4.2.7.1 Description 

Alternative DRMO-3 would consist of excavation and off-yard disposal of contaminated soil within the 

limits of the DRMO area that is causing an unacceptable risk, based on residential exposure, LUCs, and 

groundwater monitoring for soils left below Building 298.  Figure 4-6 shows the proposed area for soil 

excavation and LUCs.  The western boundary of contamination in the DRMO area would be identified 

during the Pre-Design Investigation.  This alternative would include instituting LUCs to prevent 
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unacceptable human exposure to contaminated soil left below Building 298.  In addition, groundwater 

monitoring would be conducted to provide confidence that soil contamination left below Building 298 is 

not migrating to groundwater at unacceptable levels.  The following describes the individual components 

of Alternative DRMO-3:  

 

• Excavation and Off-yard Disposal – It is assumed for this FS that excavation to the top of the rock 

fragment fill layer (an average depth of 6 feet) within the DRMO area would achieve the required 

removal of contaminated soil to residential PRGs, excluding soil that is located beneath Building 298.  

The excavation area, as shown on Figure 4-6, is the entire DRMO area, including the interim cap 

area and the area southwest of Building 298.  The upper portion of the shoreline revetment adjacent 

to the proposed excavation area would need to be removed to enable excavation of soil along the 

shoreline.  Confirmation samples would be collected from the floor and sidewalls of the excavation 

areas to confirm that soil with concentrations greater than residential PRGs have been removed.  The 

actual limits and depths of excavation would be determined by the results of the confirmation 

samples.  All excavated material would be stockpiled, characterized, and properly transported and 

disposed off yard.  A sub-alternative (DRMO-3A) was also evaluated as a method to reduce the 

amount of material that would require offsite disposal.  Sub-alternative DRMO-3A considers physical 

separation of large particles from fine-grained soil with a water rinse.  The pilot scale testing of this 

soil washing technique (discussed in Section 3.0) showed that contamination at the DRMO was 

associated with the fine-grained material that could be separated from the larger particles.  After 

separation, the fine-grained material would be disposed off yard and the larger particles would be 

backfilled on site.   

 

• Site Restoration – Following excavation, the area would be backfilled to establish pre-construction 

grades, elevations, and surface types using clean soil and pavement where necessary.   

 

• LUCs – Because this alternative does not include the demolition of Building 298, contaminated 

material may remain on site following the implementation of this alternative.  Therefore, following the 

completion of the excavation activities, the Navy would institute LUCs to restrict access to the soil 

within the footprint of Building 298.  The Navy would prepare a LUC RD that would document the 

LUCs, O&M requirements, inspection requirements, and organizations responsible for implementation 

of LUCs, as needed.  By removing the contamination causing an unacceptable residential risk, the 

shoreline stabilization revetment on the western end of the DRMO area extending to Building 298 

would not be required to prevent the erosion of this soil.  For this alternative, LUCs would not require 

shoreline stabilization for this portion of the site.  However LUC inspections would require the 

verification that Building 298 remains for the life of the remedy.   
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• Groundwater Monitoring – During implementation, the groundwater monitoring well established to 

evaluate migration of contamination from soil under Building 298 to groundwater would be protected 

or abandoned and replaced following the alternative implementation.  Monitoring of groundwater 

would be conducted until it has been decided that migration of lead, copper, and nickel contamination 

from soil would not result in groundwater concentrations greater than acceptable levels for human 

health and the environment.  A long-term management plan would be prepared to provide the 

requirements for groundwater monitoring including sampling frequency, action levels, and 

groundwater monitoring exit strategy.  For the purposes of the FS and developing a cost estimate, it 

was assumed that two monitoring wells would be designated to evaluate migration of contamination 

from soil under Building 298 to groundwater, would be sampled annually for 30 years, and analyzed 

for lead, copper, and nickel.   

 

• 5-Year Reviews – Because contamination may be present under Building 298 and because this 

contamination would remain in excess of levels that allow for unrestricted use and unlimited 

exposure, five-year reviews would be required under this alternative to evaluate the continued 

adequacy of the remedy. 

 

4.2.7.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative DRMO-3 would be protective of human health and the environment.  Excavation and off-yard 

disposal of contaminated soil would be protective of human health by eliminating the potential for current 

and future receptors to be exposed to contaminated soil within the DRMO area.  Alternative DRMO-3 

would also be protective of the environment by removing the possibility of contaminated soil eroding to 

the Piscataqua River.  Proper controls during excavation, appropriate transportation and disposal of 

excavated soil, and backfilling would minimize the adverse impact from contaminated soil on human 

health and the environment during construction.  After the completion of alternative implementation, LUCs 

would only be required for the footprint of Building 298, and five-year reviews would be required to 

evaluate the continued adequacy of the remedy.  Groundwater monitoring would provide confirmation that 

groundwater contaminant concentrations remain below acceptable levels and groundwater contaminants 

are not migrating at concentrations that would result in unacceptable levels.       

 

Compliance with ARARs 

Alternative-specific ARARs for Alternative DRMO-3 are provided in Table B-7 in Appendix B.  The 

implementation of Alternative DRMO-3 would comply with all ARARs for this alternative.   
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Long-Term Effectiveness and Permanence 

Alternative DRMO-3 would provide long-term effectiveness and permanence.  Most of the contaminated 

soil within the DRMO area would be removed from the site, and any remaining contaminants under 

Building 298 would be contained.  The excavated area would be backfilled with clean soil.  There would 

be no residual risks to current or future receptors in the excavated area.   

 

Following implementation of Alternative DRMO-3, the site would be suitable for continued use, and LUCs 

would restrict potential human receptors from coming into contact with soil contamination underneath 

Building 298.  LUCs would provide a process to inspect and maintain access controls for the DRMO to 

prevent disturbance of Building 298 such that there would be no unacceptable exposure of current or 

future site users to contamination in the soil underneath Building 298.  Groundwater monitoring would 

confirm that contamination is not migrating to groundwater at unacceptable levels.  Five-year reviews 

would be conducted to evaluate the continued adequacy of the remedy.  

 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Implementation of Alternative DRMO-3 would not provide any active treatment technologies that would 

achieve reductions in the toxicity, mobility, or volume of contaminants in DRMO surface or subsurface 

soil.  Reduction of contaminant toxicity, mobility, and volume would be left to natural processes.  

However, because of the inorganic contamination, it is expected that these processes would be very 

lengthy.  

 

Short-Term Effectiveness 

Alternative DRMO-3 would be effective in the short term.  Controls would be implemented during 

excavation, off-yard transportation and disposal, backfilling, and regrading activities to protect remediation 

construction workers, site users, Building 298 employees, and the environment until the construction is 

completed.  These controls would include providing adequate PPE for remediation construction workers, 

designated access trails for the employees of Building 298, and construction best management practices 

to prevent the spread of contamination during construction.  In addition, because the excavation would be 

occurring within an active portion of the Shipyard, adjacent to residential dwellings and adjacent to the 

shoreline, implementation of engineering controls, such as dust suppression and erosion controls, and 

appropriate location and timing of activities would be needed to ensure that the activities would not 

adversely impact the surrounding community or the environment.  Upon construction completion, the 

restored excavation area and implementation of LUCs would not adversely impact the surrounding 

community or the environment.   
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The remedial design and work plan would specify the necessary activities to ensure protection of human 

health and the environment during remedial activities.  The work plan would specify the necessary health 

and safety requirements for remedial activities, including appropriate PPE to minimize exposure to onsite 

workers and dust suppression requirements during excavation.   

 

Alternative DRMO-3 could be implemented within 1 year and would attain the RAOs upon completion.  

Remedial design, work plan, LUC RD and long-term management plan preparation could be completed 

within 1 year.  Construction activities (excavation, off-yard transportation and disposal, grading, 

backfilling, and removal and replacement of the upper portion of the shoreline revetment) would be 

expected to take 12 months, depending on weather and employee access requirements.  Construction 

activities for Alternative DRMO-3A would be expected to last approximately 16 months.  Unexpected 

delays and slower production times may result due to the activity in the area and the proximity to 

residential dwellings. 

 

Implementability 

Alternative DRMO-3 would be implementable.  The resources, equipment, and materials required for 

excavation, backfilling, and repaving are readily available.  Permitted landfill facilities are also available 

for soil disposal.  Because this is an active area of the Shipyard, there are various utilities in this area.  

Therefore, utilities would need to be located and protected during the implementation of this alternative.  

In addition, because the project location is adjacent to the shoreline and residential dwellings, excavation, 

and staging of excavated soil for transport off yard and clean soil for backfilling would need to be 

conducted such that it does not adversely impact site operations and Shipyard residents. 

 

The remedial design would provide the specifications for excavation, transportation and disposal of 

contaminated soil, and backfilling of clean soil and removal and replacement of the upper portion of the 

shoreline revetment.  The necessary health and safety requirements for any construction activities 

conducted as part of implementation of the remedy would be identified in the work plan. 

 

Off-yard transportation of the excavated soil would cause significant truck traffic through the Shipyard and 

would require preparation and implementation of a traffic control plan and the completion of waste 

manifests.  Off-yard disposal of the excavated soil would require prior securing of waste acceptance from 

the disposal facility.  Significant coordination with the Shipyard during remedial activities would be 

required to ensure that the activities do not adversely impact Shipyard operations.  These administrative 

procedures could be accomplished.  

 

The use of soil screening and soil washing (water rinse) could be implemented as a volume reduction 

process to this alternative.  Soil screening and soil washing is expected to reduce the volume of 
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contaminated materials that need to be transported from the DRMO area by 40 percent.  This in turn 

would reduce traffic through the Shipyard by 40 percent.  However, implementation of soil washing would 

require a larger processing area.   

 

Implementation and enforcement of LUCs and performance of groundwater monitoring, and five-year 

reviews would be relatively simple to implement.   

 

Cost 

Cost estimates for Alternative DRMO-3 are included in Appendix C.  The estimated costs (rounded to 

$1,000) for Alternative DRMO-3 and Alternative DRMO-3A with soil screening and soil washing are as 

follows:   

 

Alternative DRMO-3 

• Capital cost:  $16,082,000 

• Annual costs:  $46,000/year, $25,000 every 5 years, and $133,000 every 10 years 

• 30-Year NPW:  $16,829,000 

 

Alternative DRMO-3A 

• Capital cost:  $15,457,000 

• Annual costs:  $46,000/year, $25,000 every 5 years, and $133,000 every 10 years 

• 30-Year NPW:  $16,203,000 

 

4.2.8 Alternative DRMO-4: Construction Worker Excavation with Off-yard Disposal, LUCs, 
and Monitoring 

4.2.8.1 Description 

Alternative DRMO-4 consists of partial excavation and off-yard disposal of DRMO area soil that is causing 

an unacceptable risk based on construction worker exposure, LUCs, groundwater monitoring, and 

sediment accumulation monitoring.  Figure 4-7 shows the proposed area for soil excavation and LUCs.  

The western boundary of contamination in the DRMO area would be identified during the Pre-Design 

Investigation.  This alternative would include instituting LUCs to identify Building 298 and the shoreline 

stabilization features as critical existing site features that must remain onsite to ensure the integrity of the 

remedy, to restrict unauthorized access to and digging within the site, and to prevent unacceptable 

human exposure to contaminated surface and subsurface soil across the DRMO area.  In addition, 

groundwater monitoring would be conducted to provide confidence that contamination (lead, copper, and 
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nickel) in soil is not migrating to groundwater at unacceptable levels.  Offshore sediment accumulation 

monitoring would be conducted to provide confidence that contamination is not eroding to the offshore 

area.  Based on the distribution of COCs, soil containing concentrations of lead greater than 

4,000 milligram per kilogram (mg/kg) and the entire limits of the interim cap represent the limits of the 

excavation area.  The following describes the individual components of Alternative DRMO-4:  

 

• Excavation and Off-yard Disposal – It is assumed for this FS that excavation to the top of the rock 

fragment fill layer (an average depth of 6 feet) within the construction worker remediation area would 

achieve the required removal of contaminated soil to construction worker PRGs.  Based on the 

distribution of COCs, soil containing concentrations of lead greater than 4,000 mg/kg and the entire 

limits of the interim cap represent the limits of excavation for this alternative.  The excavation areas 

as shown on Figure 4-7 include the interim capped area and the area southwest of Building 298, but 

does not include excavation under Building 298.  The upper portion of the shoreline revetment 

adjacent to the proposed excavation area would also need to be removed to enable excavation of soil 

along the shoreline.  Confirmation samples would be collected from the floor and sidewalls of the 

excavation areas to confirm that soil with concentrations greater than construction worker PRGs have 

been removed.  The actual limits and depths of excavation would be determined by the results of the 

confirmation samples.  All excavated material would be stockpiled, characterized, and properly 

transported and disposed off yard.  A sub-alternative (DRMO-4A) was also evaluated as a method to 

reduce the amount of material that would require offsite disposal.  Sub-alternative DRMO-4A 

considers physical separation of large particles from fine-grained soil with a water rinse.  The pilot 

scale testing of this soil washing technique (discussed in Section 3.0) showed that contamination at 

the DRMO was associated with the fine-grained material that could be separated from the larger 

particles.  After separation, the fine-grained materials would be disposed off yard and the larger 

particles would be backfilled on site. 

 

• Site Restoration – Following excavation, the excavated areas would be backfilled to establish pre-

construction grades, elevations, and surface types, using clean soil and pavement where necessary.  

The area that currently contains the interim cap would be restored to grades that promote positive 

drainage and match the surrounding grades of the DRMO area.   

 

• LUCs and Inspection – Because this alternative does not include excavation to residential exposure 

criteria or the demolition of Building 298, contaminated soil would remain on site following the 

implementation of this alternative.  As a result, LUCs would be instituted over the entire DRMO area; 

the LUCs proposed under Alternative DRMO-4 would be the same as those presented for Alternative 

DRMO-2.    
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• Groundwater Monitoring – Contaminated soil from the interim capped area would be removed under 

this alternative; however, because this alternative does not include excavation to residential exposure 

criteria or the demolition of Building 298, contaminated soil would remain on site following the 

implementation of this alternative.  During implementation, groundwater monitoring wells would be 

protected such that they remain in place or are abandoned and replaced following the remedial action 

associated with this alternative.  Monitoring of groundwater would be conducted until it has been 

decided that migration of lead, copper, and nickel contamination from soil would not result in 

groundwater concentrations greater than acceptable levels for human health and the environment.  A 

long-term management plan would be prepared to provide the requirements for groundwater 

monitoring including sampling frequency, location of wells, action levels, and monitoring exit strategy.  

For the purposes of the FS and developing a cost estimate, it was assumed that two monitoring wells 

downgradient of Building 298 would be sampled annually for 30 years and three monitoring wells at 

the DRMO would be sampled annually for 5 years.  All groundwater samples would be analyzed for 

lead, copper, and nickel.  

   

• Offshore Sediment Accumulation Monitoring – Because this alternative does not include excavation 

to residential exposure criteria or the demolition of Building 298, contaminated material would remain 

onsite following the implementation of this alternative.  As a result, the offshore sediment 

accumulation monitoring activities proposed under Alternative DRMO-4 would be the same as those 

presented for Alternative DRMO-2.     

 

• 5-Year Reviews – Because contamination may be present under Building 298 and because this 

contamination would remain in excess of levels that allow for unrestricted use and unlimited 

exposure, five-year reviews would be required under this alternative to evaluate the continued 

adequacy of the remedy. 

 

4.2.8.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative DRMO-4 would be protective of human health and the environment.  Excavation and off-yard 

disposal of contaminated soil would be protective of construction workers and occupational and 

recreational users by reducing overall site soil concentrations to less than the PRGs.  Proper controls 

during excavation and appropriate transportation and disposal of excavated soil and backfilling would 

minimize the adverse impact from contaminated soil to human health and the environment during 

construction.  After the completion of alternative implementation, LUCs would restrict site access and 

future use, and five-year reviews would be required to evaluate the continued adequacy of the remedy.  

Groundwater monitoring would provide confirmation that groundwater contaminant concentrations remain 
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below acceptable levels and contaminants are not migrating at concentrations that would result in 

unacceptable levels.  Offshore sediment accumulation monitoring would confirm that erosion of 

contaminated material from the waste disposal area is not occurring.   

 

Compliance with ARARs 

Alternative-specific ARARs for Alternative DRMO-4 are provided in Table B-8 in Appendix B.  The 

implementation of Alternative DRMO-4 would comply with all ARARs for this alternative.   

 

Long-Term Effectiveness and Permanence 

Alternative DRMO-4 would provide long-term effectiveness and permanence for the protection of humans 

through soil excavation and implementation of LUCs.  Soil with COC concentrations greater than the 

construction worker PRGs within the DRMO area, with the exception of Building 298, would be removed 

and disposed at an approved off-yard disposal facility.  The excavated area would be backfilled with clean 

soil.  Excavation and backfilling with clean fill would reduce overall COC concentrations and EPCs to less 

than PRGs for construction workers, occupational users, and recreational users. 

 

Following implementation of Alternative DRMO-4, the site would be suitable for continued use, and LUCs 

would restrict potential human receptors from coming into contact with soil contamination underneath 

Building 298.  LUCs would provide a process to inspect and maintain access controls for the DRMO area 

and to prevent disturbance of Building 298 such that there would be no unacceptable exposure of current 

site users to contaminated soil.  LUCs would also prevent site development for other uses that could 

provide unacceptable exposure to future residential site users to site contamination.  Five-year reviews 

would be conducted to evaluate the continued adequacy of the remedy.  

 

Groundwater and offshore sediment accumulation monitoring would confirm that contamination is not 

migrating to groundwater at unacceptable levels or eroding to the offshore area. 

 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Although Alternative DRMO-4 would remove contaminated soil to reduce COC concentrations to less 

than acceptable levels for current use of the DRMO area, with the exception of the footprint of 

Building 298, implementation of Alternative DRMO-4 would not provide any active treatment technologies 

that would achieve reductions in the toxicity, mobility, or volume of contaminants in DRMO surface or 

subsurface soil.  Reduction of contaminant toxicity, mobility, and volume would be left to natural 

processes.  However, because of the inorganic contamination, it is expected that these processes would 

be very lengthy.  
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Short-Term Effectiveness 

Alternative DRMO-4 would be effective in the short term.  Controls would be implemented during 

excavation, off-yard transportation and disposal, backfilling, and regrading activities to protect remediation 

construction workers, site users, Building 298 employees, and the environment until the construction is 

completed.  These controls would include providing adequate PPE for remediation construction workers, 

designated access trails for site users and the employees of Building 298, and construction best 

management practices to prevent the spread of contamination during construction.  In addition, because 

the excavation would be occurring within an active portion of the Shipyard, adjacent to residential 

dwellings, and adjacent to the shoreline, implementation of engineering controls, such as dust 

suppression and erosion controls, and appropriate location and timing of activities would be needed to 

ensure that the activities would not adversely impact the surrounding community or the environment.  

Upon construction completion, the restored excavation area and implementation of LUCs would not 

adversely impact the surrounding community or the environment.   

 

The remedial design and work plan would specify the necessary activities to ensure protection of human 

health and the environment during remedial activities.  The work plan would specify the necessary health 

and safety requirements for remedial activities, including appropriate PPE to minimize exposure to onsite 

workers and dust suppression control requirements during excavation.   

 

Alternative DRMO-4 could be implemented within 1 year and would be protective upon completion.  

Remedial design, work plan, LUC RD and long-term management plan preparation could be completed 

within 1 year.  Construction activities (excavation, off-yard transportation and disposal, grading, and 

backfilling and removal and replacement of the upper portion of the shoreline revetment adjacent to the 

excavation area) would be expected to take 6 months, depending on weather and employee access 

requirements.  Construction activities for Alternative DRMO-4A would be expected to last approximately 

12 months.  Unexpected delays and slower production times may result due to activity in the area and the 

proximity to residential dwellings. 

 

Implementability 

Alternative DRMO-4 would be implementable.  The resources, equipment, and materials required for 

excavation, backfilling, and repaving are readily available.  Permitted landfill facilities are also available 

for soil disposal.  Because this is an active area of the Shipyard, there are various utilities in this area.  

Therefore, utilities would need to be located and protected during the implementation of this alternative.  

In addition, because the project location is adjacent to the shoreline and residential dwellings, excavation, 
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and staging of excavated soil for transport off-yard and clean soil for backfilling would need to be 

conducted such that it does not adversely impact site operations and Shipyard residents. 

 

The remedial design would provide the specifications for excavation, transportation and disposal of 

contaminated soil, backfilling with clean soil, and removal and replacement of the upper portion of the 

shoreline revetment.  The necessary health and safety requirements for any construction activities 

conducted as part of implementation of the remedy would be identified in the work plan. 

 

Off-yard transportation of the excavated soil would cause significant truck traffic through the Shipyard and 

would require the preparation and implementation of a traffic control plan and the completion of waste 

manifests.  Off-yard disposal of the excavated soil would require prior securing of waste acceptance from 

the disposal facility.  Significant coordination with the Shipyard during remedial activities would be 

required to ensure that the activities do not adversely impact Shipyard operations.  These administrative 

procedures could be accomplished.   

 

The use of soil screening and soil washing (water rinse) could be implemented as a volume-reduction 

process for this alternative.  Soil screening and soil washing is expected to reduce the volume of 

contaminated materials that need to be transported from the DRMO area by 40 percent.  This in turn 

would reduce traffic through the Shipyard by 40 percent.  However, implementation of soil washing would 

require a larger processing area.   

 

Implementation and enforcement of LUCs and performance of groundwater monitoring, offshore sediment 

accumulation monitoring, and five-year reviews would be relatively simple to implement.   

 

Cost 

Cost estimates for Alternative DRMO-4 are included in Appendix C.  The estimated costs (rounded to 

$1,000) for Alternative DRMO-4 and Alternative DRMO-4 with soil screening and soil washing (Alternative 

DRMO-4A) are as follows:   

 

Alternative DRMO-4 

• Capital cost:  $6,366,000 

• Annual costs: $54,000/year (Years 1 to 5), $52,000/year (Years 6 to 30), $25,000 every 

5 years, and $133,000 every 10 years 

• 30-Year NPW:  $7,195,000 
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Alternative DRMO-4A 

• Capital cost:  $7,646,000 

• Annual costs: $54,000/year (Years 1 to 5), $52,000/year (Years 6 to 30), $25,000 every 

5 years, and $133,000 every 10 years 

• 30-Year NPW:  $8,475,000 

 

4.2.9  Alternative DRMO-5: Construction Worker Excavation and RCRA C Cap with Off-yard 
Disposal, LUCs, and Monitoring 

4.2.9.1  Description 

Alternative DRMO-5 consists of excavation and off-yard disposal of soil outside the interim cap area that 

is causing an unacceptable risk based on construction worker exposure, constructing a permanent low 

permeability cap that meets the requirements of an RCRA C cap system over the area where the current 

interim cap is constructed, LUCs, groundwater monitoring, and offshore sediment accumulation 

monitoring.  Figure 4-8 shows the proposed area for soil excavation and capping, and Figure 4-9 shows 

the RCRA C cap detail.  The western boundary of contamination in the DRMO area would be identified 

during the Pre-Design Investigation.  This alternative would include instituting LUCs to identify 

Building 298 and the shoreline stabilization features as critical existing site features that must remain on 

site to ensure the integrity of the remedy, to restrict unauthorized access to and digging within the site, 

and to prevent unacceptable human exposure to contaminated surface and subsurface soil across the 

DRMO area.  In addition, groundwater monitoring would be conducted to provide confidence that 

contamination (lead, copper, and nickel) in soil is not migrating to groundwater at unacceptable levels. 

Offshore sediment accumulation monitoring would be conducted to provide confidence that contamination 

is not eroding to the offshore area.  The remedial action limits for Alternative DRMO-5 are the same as 

those in Alternative DRMO-4.  The following describes the individual components of Alternative DRMO-5:  

 

• Excavation and Off-Yard Disposal – Alternative DRMO-5 consists of excavating the soil identified in 

Alternative DRMO-4 outside the limits of the interim cap and transporting this material to an off-yard 

disposal facility.  The excavation area as shown on Figure 4-8 includes the area southwest of Building 

298 (not excavation beneath Building 298), but does not include excavation in the interim capped 

area.  The upper portion of the shoreline revetment adjacent to the proposed excavation area would 

also need to be removed to enable excavation of soil along the shoreline.  Confirmation samples 

would be collected from the floor and sidewalls of the excavation areas to confirm that soil with 

concentrations greater than construction worker PRGs have been removed.  The actual limits and 

depths of excavation would be determined by the results of the confirmation samples.  All excavated 

material would be stockpiled, characterized, and properly transported and disposed off yard.  A sub-
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alternative (DRMO-5A) was also evaluated as a method to reduce the amount of material that would 

require offsite disposal.  Sub-alternative DRMO-5A considers physical separation of large particles 

from fine-grained soil with a water rinse.  The pilot scale testing of this soil washing technique 

(discussed in Section 3.0) showed that contamination at the DRMO was associated with the fine-

grained material that could be separated from the larger particles.  After separation, the fine-grained 

materials would be disposed off yard and the larger particles would be backfilled on site.   

 

• Site Restoration – Following excavation, the excavated area would be backfilled to establish pre-

construction grades, elevations, and surface types using clean soil and pavement. 

 

• RCRA C Cap System – The cap system would be constructed over the limits of the current interim 

cap.  The RCRA C cap would be constructed to meet the requirements for a low permeability cap 

established for the closure of landfills within the state of Maine.  These requirements, with the 

exception of sloping and drainage, were implemented in the construction of the interim cap currently 

located within the limits of the DRMO.  Therefore, the proposed cap for this alternative contains the 

same components as the interim cap, with revised slopes and upgraded drainage.  Based on the 

contamination below the interim cap (lead), it is not anticipated that a gas management layer would 

be required for the cap system in this FS.  However, if a determination is made during design 

preparations that a gas management layer is needed, grading can easily be altered to allow for the 

incorporation of a passive gas removal system.  The cap system would consist of a gas venting 

geotextile cushioning layer placed on the regraded material, a GCL to act as a low permeability layer, 

a geomembrane, a geocomposite drainage layer, 18” of select fill, and 6” topsoil to support 

vegetation.  A cap system, rather than a cover system, would be used for this portion of the DRMO 

area because most of the contamination in the interim capped area that could potentially migrate to 

and adversely impact groundwater is located above the average high tide groundwater elevation.  A 

low permeability cap would minimize potential future migration of contamination. 

 

• LUCs and Inspections – Because this alternative does not include the removal of all contamination 

causing a residential risk or the demolition of Building 298, contaminated material would remain on 

site following the implementation of this alternative.  Therefore, following the completion of the 

excavation activities, the Navy would institute LUCs to restrict access to the soil across the limits of 

the DRMO area, including the footprint of Building 298.  The Navy would also institute LUCs to restrict 

the use of the area to its current use and restrict future uses of the remaining DRMO area to protect 

the integrity of the RCRA C cap.  The Navy would prepare a LUC RD that would document the LUCs, 

soil capping system O&M requirements, capping system inspection requirements, signage 

requirements, and organizations responsible for the implementation of LUCs.  Lastly, implemented 

LUCs would require the continued presence of the shoreline stabilization along the entire length of 
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the DRMO to prevent the release of contaminated soil to the near offshore area.  For the purposes of 

the FS and developing a cost estimate, it was assumed annual inspections of the cap would be 

conducted to verify continued effectiveness of the remedy and periodic minor repair to the cap system 

would be required, based on the results of annual site inspections. 

 

• Groundwater Monitoring – During implementation, groundwater monitoring wells would be protected 

such that they remain in place or are abandoned and replaced following the removal action 

associated with this alternative.  Monitoring of groundwater would be conducted until it has been 

decided that migration of lead, copper, and nickel contamination from soil would not result in 

groundwater concentrations greater than acceptable levels for human health and the environment.  A 

long-term management plan would be prepared to provide the requirements for groundwater 

monitoring including sampling frequency, location of wells, action levels, and monitoring exit strategy.  

For the purpose of the FS and developing a cost estimate, it was assumed that five monitoring wells 

would be sampled annually for 30 years.  All groundwater samples would be analyzed for lead, 

copper, and nickel.  

 

• Offshore Sediment Accumulation Monitoring – Because this alternative does not include excavation 

to residential exposure criteria or the demolition of Building 298, contaminated material would remain 

onsite following the implementation of this alternative.  As a result, the offshore sediment 

accumulation monitoring activities proposed under Alternative DRMO-5 would be the same as those 

presented for Alternative DRMO-2.     

 

• Five-Year Reviews – Because contamination would remain within site soil at concentrations greater 

than concentrations that would allow for unrestricted use of the site and unlimited exposure to site 

soil, five-year reviews would be required under this alternative to evaluate the continued adequacy of 

the remedy. 

 

4.2.9.2  Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative DRMO-5 would be protective of human health and the environment.  Excavation and off-yard 

disposal of contaminated soil ouside of the capped area would be protective of construction workers and 

occupational and recreation users by reducing overall site soil concentrations to less than the PRGs for 

these receptors.  Within the current interim capped area, construction of a RCRA C cap system over the 

limits of the current interim cap would provide a physical barrier to prevent human and ecological 

receptors from being exposed to unacceptable levels of contamination.  Proper controls during excavation 

and appropriate transportation and disposal of excavated soil, backfilling, and capping would minimize the 
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adverse impact from contaminated soil to human health and the environment during construction.  After 

the completion of alternative implementation, LUCs would restrict site access and future use, and five-

year reviews would be required to evaluate the continued adequacy of the remedy.  Groundwater 

monitoring would provide confirmation that groundwater contaminant concentrations remain below 

acceptable levels and groundwater contaminants are not migrating at concentrations that would result in 

unacceptable levels.  Offshore sediment accumulation monitoring would confirm that erosion of 

contaminated material from the waste disposal area is not occurring. 

 

Compliance with ARARs 

Alternative-specific ARARs for Alternative DRMO-5 are provided in Table B-9 in Appendix B.  The 

implementation of Alternative DRMO-5 would comply with all ARARs for this alternative.   

 

Long-Term Effectiveness and Permanence 

Alternative DRMO-5 would provide long-term effectiveness and permanence for the protection of humans 

through soil excavation, capping, and implementation of LUCs. Soil with COC concentrations greater than 

the construction worker PRGs within the DRMO area, with the exception of the current interim capped 

area and Building 298 footprint, would be removed and disposed at an approved off-yard disposal facility.  

The remaining contaminants would be contained.  The excavated area would be backfilled with clean soil.  

Excavation and backfilling with clean soil would reduce overall COC concentrations and EPCs to less 

than PRGs for constructions workers, occupational users, and recreational users.  Although soil COC 

concentrations within the limits of the current interim capped area would not be reduced, risks to human 

health and ecological receptors would be minimized by providing a surface barrier over the current interim 

capped area.  

 

Following implementation of Alternative DRMO-5, the site would be suitable for continued use, and LUCs 

would restrict potential human receptors from coming into contact with the contamination remaining in the 

DRMO area.  LUCs would provide a process to inspect and maintain access controls for the DRMO area 

to prevent disturbance of the cap and Building 298 such that there would be unacceptable exposure of 

current or future site users to contamination within the capped area.  LUCs would also prevent site 

development for other uses that could provide unacceptable exposure to future residential site users to 

site contamination.  Five-year reviews would be conducted to evaluate the continued adequacy of the 

remedy.  

 

Groundwater and offshore sediment accumulation monitoring would confirm that contamination is not 

migrating to groundwater at unacceptable levels or eroding to the offshore area. 
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Reduction of Toxicity, Mobility, or Volume through Treatment 

Although Alternative DRMO-5 would remove contaminated soil to reduce COC concentrations to less 

than acceptable levels for current use of the DRMO area, with the exception of the current interim capped 

area and the footprint of Building 298, implementation of Alternative DRMO-5 would not provide any 

active treatment technologies that would achieve reductions in the toxicity, mobility, or volume of 

contaminants in DRMO surface or subsurface soil.  Reduction of contaminant toxicity, mobility, and 

volume would be left to natural processes.  However, because of the inorganic contamination, it is 

expected that these processes would be very lengthy.  

 

Short-Term Effectiveness 

Alternative DRMO-5 would be effective in the short term.  Controls would be implemented during 

excavation, off-yard transportation and disposal, backfilling, regrading, and capping activities to protect 

remediation construction workers, site users, Building 298 employees and the environment until the 

construction is completed.  These controls would include providing adequate PPE for remediation 

construction workers, designated access trails for site users and the employees of Building 298, and 

construction best management practices to prevent the spread of contamination during construction.  In 

addition, because the excavation would be occurring within an active portion of the Shipyard, adjacent to 

residential dwellings, and adjacent to the shoreline, implementation of engineering controls, such as dust 

suppression and erosion controls, and appropriate location and timing of activities would be needed to 

ensure that the activities would not adversely impact the surrounding community or the environment.  

Upon construction completion, the restored excavation area, the cap system and implementation of LUCs 

would not adversely impact the surrounding community or the environment.   

 

The remedial design and work plan would specify the necessary activities to ensure protection of human 

health and the environment during remedial activities.  The work plan would specify the necessary health 

and safety requirements for remedial activities, including appropriate PPE to minimize exposure to onsite 

workers and dust suppression control requirements during excavation.   

 

Alternative DRMO-5 could be implemented within 1 year and would be protective upon completion.  

Remedial design, work plan, LUC RD, and long-term management plan preparation could be completed 

within 1 year.  Construction activities (excavation, off-yard transportation and disposal, grading, 

backfilling, removal and replacement of the upper portion of the shoreline revetment adjacent to the 

excavation area, and cap construction) would be expected to take 6 months depending upon weather and 

required employee access requirements.  Construction activities for DRMO-5A would also be expected to 

last 6 months.  Unexpected delays and slower production times may result due to activity in the area and 

the proximity to residential dwellings. 

110403/P 4-38 CTO 444 



  REVISION 0 
  APRIL 2011 
 
 

Implementability 

Alternative DRMO-5 would be implementable.  The resources, equipment, and materials required for 

excavation, backfilling, repaving, and cap construction are readily available.  Permitted landfill facilities 

are also available for soil disposal.  Because this is an active area of the Shipyard, there are various 

utilities in this area.  Therefore, utilities would need to be located and protected during the implementation 

of this alternative.  In addition, because the project location is adjacent to the shoreline and residential 

dwellings, excavation, and staging of excavated soil for transport off yard and clean soil for backfilling 

would need to be conducted such that it does not adversely impact site operations and Shipyard 

residents. 

 

The remedial design would provide the specifications for excavation, transportation and disposal of 

contaminated soil, backfilling with clean soil, regrading, removal and replacement of the upper portion of 

the shoreline revetment, and construction of RCRA C cap system.  The necessary health and safety 

requirements for the construction activities associated with implementation of this alternative would be 

identified in the work plan. 

 

Off-yard transportation of the excavated soil would cause significant truck traffic through the Shipyard and 

would require the preparation and implementation of a traffic control plan and the completion of waste 

manifests.  Off-yard disposal of the excavated soil would require prior securing of waste acceptance from 

the disposal facility.  Significant coordination with the Shipyard during remedial activities would be 

required to ensure that the activities do not adversely impact Shipyard operations.  These administrative 

procedures could be accomplished.   

 

The use of soil screening and soil washing (water rinse) could be implemented as a volume-reduction 

process for this alternative.  Soil screening and soil washing is expected to reduce the volume of 

contaminated materials that need to be transported from the DRMO area by 40 percent.  This in turn 

would reduce traffic through the Shipyard by 40 percent.  However, implementation of soil washing would 

require a larger processing area.   

 

Implementation and enforcement of LUCs and performance of groundwater monitoring, offshore sediment 

accumulation monitoring, and five-year reviews would be relatively simple to implement.   

 

Cost 

Cost estimates for Alternative DRMO-5 are included in Appendix C.  The estimated costs for Alternative 

DRMO-5 and Alternative DRMO-5A with soil screening and soil washing are as follows:   
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• Capital cost:  $4,467,000 

• Annual costs:  $54,000/year, $25,000 every 5 years, and $133,000 every 10 years 

• 30-Year NPW:  $5,312,000 

 

Alternative DRMO-5A 

• Capital cost:  $4,445,000 

• Annual costs:  $54,000/year, $25,000 every 5 years, and $133,000 every 10 years 

• 30-Year NPW:  $5,290,000 
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Notes:
1.) Excavated material to be disposed off yard.
2.) Backfill excavation area with clean backfill to re-establish existing 
     ground surface conditions.
3.) Re-establish existing fence lines removed for excavation.

Aerial Photo Source:
Imagery from the Maine Office of Geographic
Information Systems, Photo taken September 2008.
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Aerial Photo Source:
Imagery from the Maine Office of Geographic
Information Systems, Photo taken September 2008.

Notes:
1.) Excavated material to be disposed off yard.
2.) Backfill excavation area with clean backfill to re-establish existing 
     ground surface conditions.
3.) Re-establish existing fence lines removed for excavation 
     and install perimeter signs.

Legend

Limits of LUCs
(dashed where inferred)

Excavation Limits
(dashed where inferred)

Shoreline Protection Area

�� �� Fence Line

Former Building / Tank

Topographic Contour (1-foot interval)
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Aerial Photo Source:
Imagery from the Maine Office of Geographic
Information Systems, Photo taken September 2008.

Notes:
1.) Excavated material to be disposed off yard.
2.) Backfill excavation area with clean backfill to re-establish existing 
      ground surface conditions.
3.) RCRA C cap profile shown on figure 4-9.
4.) Re-establish existing fence lines removed for excavation, and
     install perimeter signs.

Legend

Limits of LUCs (dashed where inferred)

Excavation Limit
(dashed where inferred)

RCRA Capped Area

Shoreline Protection Area

�� �� Fence Line

Former Building / Tank

Topographic Contour (1-foot interval)
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5.0  COMPARATIVE ANALYSIS OF ALTERNATIVES 

This section compares the analyses for each of the remedial alternatives presented in Section 4.0 of this 

FS.  The criteria for comparison are identical to those used for the detailed analysis of individual 

alternatives. 

 

5.1 COMPARISON OF REMEDIAL ALTERNATIVES BY CRITERIA FOR THE WASTE 
DISPOSAL AREA 

The following remedial alternatives for the contaminated soil and debris within the waste disposal area 

are being compared in this section: 

 

• Alternative WDA-1 – No Action 

• Alternative WDA-2 – LUCs and Monitoring 

• Alternative WDA-3 – Surface Soil Removal and Soil Cover with LUCs and Monitoring 

• Alternative WDA-4 – Unsaturated Soil Removal and Soil Cover with LUCs and Monitoring 

 

5.1.1 Overall Protection of Human Health and Environment 

Alternative WDA-1 would not provide protection of human health and the environment because 

contaminated soil and debris would remain in the waste disposal area with no controls restricting access 

or contact with the contaminated material.  The potential for adverse effects on the environment would 

also remain because no action would be taken to prevent the erosion of contaminated materials to the 

Piscataqua River. 

 

The implementation of Alternatives WDA-2, WDA-3, and WDA-4 would provide protection of human 

health by eliminating the exposure pathways between identified receptors and contaminated material with 

COCs at concentrations that cause unacceptable risks to human health. 

  

Based solely on reduction of risk, Alternatives WDA-3 and WDA-4 would provide the most protection of 

human health and ecological receptors because these alternatives would install a cover system over the 

contaminated soil and debris, preventing contact with this material and preventing migration of this 

material to the Piscataqua River by erosion.  Although Alternative WDA-2 would interrupt the exposure 

pathway, the alternative relies on LUCs (access and land use restrictions) to ensure continued protection.  

LUCs under Alternatives WDA-3 and WDA-4 would be implemented for the protection of the cover 

system.    

 

110403/P 5-1 CTO 444 
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5.1.2 Compliance with ARARs 

There are no chemical-specific ARARs for OU2.  Because there is no action under Alternative WDA-1, 

location-specific and action-specific ARARs would not apply.  Alternatives WDA-2, WDA-3, and WDA-4 

would comply with all ARARs. 

 

5.1.3 Long-Term Effectiveness and Permanence 

Alternative WDA-1 would not provide long-term effectiveness and permanence because no contaminant 

removal or contact restrictions would occur.  Even through natural attenuation, metals contamination 

would remain for an extended period of time.  Because there would be no LUCs to restrict access, 

unacceptable risk due to direct exposure of human receptors to contamination would remain.  Because 

there would be no maintenance of the area, contaminated material would be able to migrate through 

erosion to the ecological receptors within the Piscataqua River. 

 

Alternatives WDA-2, WDA-3, and WDA-4 would provide long-term effectiveness and permanence.  

Alternatives WDA-3 and WDA-4 would be most effective because these alternatives would include the 

construction of a soil cover (barrier layer) over the contaminated material of the waste disposal area.  This 

cover system, along with LUCs and O&M of the cover system, would prevent human contact with the 

contaminated material and would prevent migration of contaminated material through erosion prevention.  

However, because of the existing cover of non-contaminated soil over the majority of the waste disposal 

area, Alternative WDA-2 would achieve some protection to human receptors with the implementation of 

LUCs. 

 

5.1.4 Reduction of Toxicity, Mobility, or Volume through Treatment 

None of the alternatives being considered would involve an active process that would reduce the toxicity, 

mobility, or volume of COCs.  However, under all alternatives, natural processes could reduce the toxicity, 

mobility, and volume of the COCs, but considering that the COCs contain inorganic materials, these 

processes would take a long time.  

 

5.1.5 Short-Term Effectiveness 

The implementation of Alternatives WDA-1 and WDA-2 would not result in risks to site workers or 

adversely impact the surrounding community or the environment because no active remedial activities 

would be performed.  Implementation of Alternatives WDA-3 and WDA-4 would include removal and 

processing of contaminated soil and debris; therefore, associated risks to remediation construction 

workers and the environment are possible.  However, these risks of exposure could be effectively 

controlled using PPE, compliance with proper site-specific health and safety procedures, and utilizing 

110403/P 5-2 CTO 444 



  REVISION 0 
  APRIL 2011 
 
proper best management practices to prevent the migration of contamination through erosion during 

construction activities.  Because Alternative WDA-4 involves excavation of more contaminated materials 

than Alternative WDA-3, Alternative WDA-4 would have a longer construction period (4 months vs. 

2 months) and a larger potential of putting human health and the environment at risk during construction. 

 

5.1.6 Implementability 

Alternative WDA-1 would be easiest to implement because there would be no activities to implement.  

Alternative WDA-2 would be second easiest to implement because this alternative relies on the 

development of a LUC RD and long-term management plan.  No active remedial action would be 

conducted under Alternative WDA-2.  Both Alternative WDA-3 and Alternative WDA-4 involve the 

excavation and off-yard transportation and disposal of contaminated materials, in addition to the 

construction of a cover system.  These activities would result in increased truck traffic through the 

Shipyard.  Trucks would also be used to deliver the cover material.  Alternative WDA-4 would be 

considered the most difficult to implement because it requires excavation to a deeper depth than 

Alternative WDA-3.   

 

5.1.7 Cost 

The capital, O&M costs, and NPW of the waste disposal area remedial alternatives are as follows 

(rounded to $1,000).   

 

Alternatives Capital Annual Costs   

NPW 
 (30 years) 

WDA-1 $0 $0 $0 

WDA-2 $27,000 
$24,000/year 

$25,000/5 years 
$5,000/10 years 

$382,000 

WDA-3 $1,211,000 
$24,000/year 

$25,000/5 years 
$5,000/10 years 

$1,566,000 

WDA-4 $2,619,000 
$24,000/year 

$25,000/5 years 
$5,000/10 years 

$2,974,000 

 

Detailed cost estimates are provided in Appendix C.  

 

5.1.8 Summary of Comparative Analysis for the Waste Disposal Area 

Table 5-1 summarizes the comparative analysis of the waste disposal area remedial alternatives. 
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5.2 COMPARISON OF REMEDIAL ALTERNATIVES BY CRITERIA FOR THE DRMO AREA 

The following remedial alternatives for the DRMO area are being compared in this section: 

 

• Alternative DRMO-1 – No Action 

• Alternative DRMO-2 – LUCs and Monitoring 

• Alternative DRMO-3 – Residential Excavation with Off-yard Disposal, LUCs, and Monitoring 

• Alternative DRMO-4 – Construction Worker Excavation with Off-yard Disposal, LUCs, and Monitoring 

• Alternative DRMO-5 – Construction Worker Excavation and RCRA C Cap with Off-yard Disposal, 

LUCs, and Monitoring 

 

5.2.1 Overall Protection of Human Health and Environment 

Alternative DRMO-1 would not provide protection of human health and the environment because 

contaminated soil would remain within the DRMO area with no controls restricting access or contact with 

the contaminated material.  The potential for adverse effects on the environment would also remain 

because no action would be taken to prevent the erosion of contaminated materials to the Piscataqua 

River. 

 

The implementation of Alternatives DRMO-2, DRMO-3, DRMO-4, and DRMO-5 would provide protection 

to human health by eliminating the exposure pathways between identified receptors and contaminated 

material with COCs at concentrations that cause unacceptable risks to human health. 

  

Based solely on reduction of risk, Alternatives DRMO-3 would provide the most protection to human 

health and ecological receptors because this alternative would remove most of the contaminated soils 

with concentrations greater than residential cleanup criteria from the DRMO area.  This alternative is 

followed by Alternatives DRMO-4 and DRMO-5 as alternatives that are protective of human health and 

the environment.  These alternatives (Alternatives DRMO-4 and DRMO-5) would address the areas of the 

DRMO area that contain contamination at concentrations that exceed construction worker PRGs, which 

would also allow for occupational and recreational future use.  Alternative DRMO-4 would remove most of 

this material for off-yard disposal, and Alternative DRMO-5 would remove part of this material and cap the 

remaining material underneath the current interim cap.  Alternatives DRMO-4 and DRMO-5 would use 

LUCs to protect human receptors for the remaining portions of the DRMO area and ensure continued 

protection.   
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5.2.2 Compliance with ARARs  

There are no chemical-specific ARARs for OU2.  Because there is no action under Alternative DRMO-1, 

location-specific and action-specific ARARs would not apply.  Alternatives DRMO-2, DRMO-3, DRMO-4, 

and DRMO-5 would comply with all ARARs. 

 

5.2.3 Long-Term Effectiveness and Permanence 

Alternative DRMO-1 would not provide long-term effectiveness and permanence because no contaminant 

removal or contact restrictions would occur.  Even through natural attenuation, metals contamination 

would remain for an extended period of time.  Because there would be no LUCs to restrict access, 

unacceptable risk due to direct exposure of human receptors to contamination would remain.  Because 

there would be no maintenance of the area, contaminated material would be able to migrate through 

erosion to the ecological receptors within the Piscataqua River. 

 

Alternatives DRMO-2, DRMO-3, DRMO-4, and DRMO-5 would provide long-term effectiveness and 

permanence.  Alternative DRMO-3 would be the most effective alternative because this alternative would 

remove most of the contaminated materials with COCs at concentrations greater than unrestricted use 

levels from the DRMO area.  Alternative DRMO-4 provides the next best long-term protection through the 

removal and off-yard disposal of most contaminated materials to reduce COC concentrations to 

acceptable levels for current site use, and the implementation of LUCs to restrict future residential site 

use and maintain site features.  Alternative DRMO-5 would provide the next best long-term effectiveness 

and permanence through the removal and off-yard disposal of part of the contaminated materials to 

reduce COC concentrations to acceptable levels for current site use, construction of a cap system over 

the current interim capped area, and implementation of LUCs to restrict future residential site use and 

maintain site features.  Alternative DRMO-2 would provide protection through the use of LUCs only.   

 

5.2.4 Reduction of Toxicity, Mobility, or Volume through Treatment 

None of the alternatives being considered would involve an active process that would reduce the toxicity, 

mobility, or volume of COCs.  However, under all alternatives natural processes could reduce the toxicity, 

mobility, and volume of the COCs, but considering that the COCs contain inorganic materials these 

processes would take a long time.  

 

5.2.5 Short-Term Effectiveness 

The implementation of Alternatives DRMO-1 and DRMO-2 would not result in risks to site workers or 

adversely impact the surrounding community or the environment because no active remedial activities 

would be performed.  No action is performed under Alternative DRMO-1 and LUCs are implemented 
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under DRMO-2.  Implementation of Alternatives DRMO-3, DRMO-4, and DRMO-5 would include removal 

and processing of contaminated soils and removal and replacement of the shoreline revetment adjacent 

to the excavation areas.  Therefore, associated risks to remediation workers and the environment are 

possible.  However, these risks of exposure could be effectively controlled using PPE, compliance with 

proper site-specific health and safety procedures, and utilizing proper best management practices to 

prevent the migration of contamination through erosion during construction activities.  Alternative DRMO-

3 would be expected to have the longest construction period (12 months) and as a result, this alternative 

has the highest potential of putting human health and the environment at risk during construction.  

Alternative DRMO-5 would have the least risk to remediation construction workers of these three 

alternatives because Alternative DRMO-5 includes the least amount of excavation.  Alternative DRMO-5 

has an expected construction duration of 6 months. 

 

5.2.6 Implementability 

Alternative DRMO-1 would be easiest to implement because there would be no activities to implement.  

Alternative DRMO-2 would be second simplest to implement because this alternative relies on the 

development of a LUC RD and long-term management plan.  No active remedial action would be 

conducted under Alternative DRMO-2.  Alternative DRMO-3 would be considered the most difficult to 

implement because this alternative involves the excavation and off-yard transportation and disposal of 

most of the contaminated materials causing unacceptable residual risks.  These activities would result in 

significant truck traffic through the Shipyard.  Trucks would also be used to deliver the cover material.  

Alternative DRMO-4 reduces the truck traffic through the Shipyard by only removing soil with 

contamination that exceeds construction worker PRGs. Alternative DRMO-5 reduces truck traffic even 

further by eliminating excavation in the current interim capped area, but this alternative still requires the 

delivery of cap materials.  Off-yard disposal truck traffic associated with Alternatives DRMO-3A, 

DRMO-4A, and DRMO-5A can be reduced by implementing the screening and soil washing processes.   

 

5.2.7 Cost 

The capital, O&M costs, and NPW of the DRMO area remedial alternatives are as follows (rounded to 

$1,000).   
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Alternatives Capital Annual Costs 

NPW 
 (30 years) 

DRMO-1 $0 $0 $0 

DRMO-2 $29,000 
$54,000/year 

$25,000/5 years 
$133,000/10 years 

$874,000 

DRMO-3 $16,082,000 
$46,000/year 

$25,000/5 years 
$133,000/10 years 

$16,829,000 

DRMO-3A $15,457,000 
$46,000/year 

$25,000/5 years 
$133,000/10 years 

$16,203,000 

DRMO-4 $6,366,000 

$54,000/year (Years 1 to 5) 
$52,000/year (Years 6 to 30) 

$25,000/5 years 
$133,000/10 years 

$7,195,000 

DRMO-4A $7,646,000 

$54,000/year (Years 1 to 5) 
$52,000/year (Years 6 to 30) 

$25,000/5 years 
$133,000/10 years 

$8,475,000 

DRMO-5 $4,467,000 
$54,000/year 

$25,000/5 years 
$133,000/10 years 

$5,312,000 

DRMO-5A $4,445,000 
$54,000/year 

$25,000/5 years 
$133,000/10 years 

$5,290,000 

 

Detailed cost estimates are provided in Appendix C.  

 

5.2.8 Summary of Comparative Analysis for the Waste Disposal Area 

Table 5-2 summarizes the comparative analysis of the DRMO area remedial alternatives. 
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Evaluation Criterion 

 
Alternative WDA-1: No Action 

 
Alternative WDA-2: LUCs and Monitoring Alternative WDA-3: Surface Soil Removal and Soil 

Cover with LUCs and Monitoring 
Alternative WDA-4: Unsaturated Soil Removal and 

Soil Cover with LUCs and Monitoring 

Overall Protection of 
Human Health and 
Environment 

Would not be protective of human health and the 
environment because no action would occur.  
Unacceptable risks to current and futures users and 
potential for erosion of contaminated materials to the 
Piscataqua River would remain. 

Would protect human health and the environment 
through the implementation of LUCs to restrict site 
access and usage that could result in unacceptable 
exposure or erosion.  LUCs would also maintain site 
features. 

Would protect human health and the environment by 
removing the potential human receptor contact 
pathway and potential erosion.  LUCs and O&M would 
be required to protect digging into the cover system 
and to ensure the cover continues to function as 
designed.  LUCs and O&M would also restrict 
unacceptable site usage and maintain site features. 

Would protect human health and the environment by 
removing the potential human receptor contact 
pathway and potential erosion.  LUCs and O&M would 
be required to protect digging into the cover system 
and to ensure the cover continues to function as 
designed.  LUCs and O&M would also restrict 
unacceptable site usage and maintain site features. 

Compliance with 
ARARs:  

There are no chemical-specific ARARs.  Location- and 
action-specific ARARs do not apply. 

Would comply with all ARARs. Would comply with all ARARs. Would comply with all ARARs. 

Long-Term 
Effectiveness and 
Permanence 

Would not provide long-term effectiveness and 
permanence because no action would occur.  

Would provide long-term effectiveness and 
permanence as long as the LUCs are active and 
maintained.  Groundwater monitoring and offshore 
sediment accumulation monitoring would be 
conducted to confirm that contamination is not 
migrating to groundwater at unacceptable levels or 
eroding to the offshore area.   

Would provide long-term effectiveness and 
permanence for the protection of human health and 
the environment.  Protection would be established 
through the excavation of contaminated surface soil 
and the construction of a 2-foot-thick soil cover to 
eliminate the potential for direct contact or erosion of 
contaminated soils. Groundwater monitoring and 
offshore sediment accumulation monitoring would be 
conducted to confirm that contamination is not 
migrating to groundwater at unacceptable levels or 
eroding to the offshore area.  LUCs and O&M would 
provide a process to inspect and maintain access 
controls and prevent site development that could 
provide unacceptable exposure.   

Would provide long-term effectiveness and 
permanence for the protection of human health and 
the environment.  Protection would be established 
through the excavation of contaminated unsaturated 
soil and the construction of a 2-foot-thick soil cover to 
eliminate the potential for direct contact or erosion of 
contaminated soils. Groundwater monitoring and 
offshore sediment accumulation monitoring would be 
conducted to confirm that contamination is not 
migrating to groundwater at unacceptable levels or 
eroding to the offshore area.  LUCs and O&M would 
provide a process to inspect and maintain access 
controls and prevent site development that could 
provide unacceptable exposure.   

Reduction of 
Contaminant Toxicity, 
Mobility, or Volume 
through Treatment 

Would not reduce contaminant toxicity, mobility, or 
volume through treatment because no treatment 
would occur.   

Would not reduce contaminant toxicity, mobility, or 
volume through treatment because no treatment 
would occur.   

Would not reduce contaminant toxicity, mobility, or 
volume through treatment because no treatment 
would occur.   

Would not reduce contaminant toxicity, mobility, or 
volume through treatment because no treatment 
would occur.   

Short-Term 
Effectiveness 

Would not result in any short-term risk to site workers 
or adversely impact the surrounding community or 
environment because no construction actions would 
occur.  

Would not result in any short-term risk to site workers 
or adversely impact the surrounding community or 
environment because no construction actions would 
occur.  

Would result in the possibility of exposing remediation 
workers, the surrounding community, and the 
environment to contaminated materials as a result of 
excavation, off-yard transport and disposal, backfilling, 
and regrading efforts.  However, these risks would be 
reduced through compliance with appropriate use of 
personal protection equipment, designated access 
trails for the employees of Building 310, and 
implementation and maintenance of best 
management practices during construction.  These 
risks would need to be mitigated over a 2 month 
construction schedule. 

Would result in the possibility of exposing remediation 
workers, the surrounding community, and the 
environment to contaminated materials as a result of 
excavation, off-yard transport and disposal, backfilling, 
and regrading efforts.  However, these risks would be 
reduced through compliance with appropriate use of 
personal protection equipment, designated access 
trails for the employees of Building 310, and 
implementation and maintenance of best 
management practices during construction.  These 
risks would need to be mitigated over a 4 month 
construction schedule. 
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Evaluation Criterion 
 

Alternative WDA-1: No Action 
 

Alternative WDA-2: LUCs and Monitoring Alternative WDA-3: Surface Soil Removal and Soil 
Cover with LUCs and Monitoring 

Alternative WDA-4: Unsaturated Soil Removal and 
Soil Cover with LUCs and Monitoring 

Implementability Technical and administrative implementation would be 
simple because there would be no action to 
implement. 

There would be no technical construction 
implementation under this alternative, with the 
exception of posting warning signs.  The posting of 
warning signs is expected to be a simple process.  
The administrative implementation is expected to be a 
simple process.  Implementation would require the 
development of a LUC RD and long-term 
management plan. 

Technical implementation of this alternative would 
include the production of an excavation and cover 
design plan and work plan.  Technical implementation 
also includes excavation and construction of the cover 
system.  Over all, the implementation of this 
alternative uses conventional approaches and 
available labor, material, and equipment.  The 
administrative implementation is expected to be a 
simple process.  Administrative implementation would 
require the development of a LUC RD and long-term 
management plan. 

Technical implementation of this alternative would 
include the production of an excavation and cover 
design plan and work plan.  Technical implementation 
also includes excavation and construction of the cover 
system.  Over all, the implementation of this 
alternative uses conventional approaches and 
available labor, material, and equipment.  The 
administrative implementation is expected to be a 
simple process.  Administrative implementation would 
require the development of a LUC RD and long-term 
management plan. 

 
Costs (rounded to 
$1,000): 
Capital 
Annual 
NPW 

 
 

$0 
$0 
$0 

 
 

$27,000 
$24,000/yr, $25,000/5 years, and 5,000/10 years 

$382,000 

 
 

$1,211,000 
$24,000/yr, $25,000/5 years, and 5,000/10 years 

$1,566,000 

 
 

$2,619,000 
$24,000/yr, $25,000/5 years, and 5,000/10 years 

$2,974,000 

 
NOTES: 
ARARs Applicable or Relevant and Appropriate Requirements    NPW Net Present Worth 
LUCs Land Use Controls          O&M Operation and Maintenance 
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Evaluation Criterion 
 

Alternative DRMO-1: No Action 
 

Alternative DRMO-2: LUCs and 
Monitoring 

Alternative DRMO-3: Residential 
Excavation with Off-Yard Disposal, 

LUCs and Monitoring 

Alternative DRMO-4: Construction 
Worker Excavation with Off-Yard 
Disposal, LUCs and Monitoring 

Alternative DRMO-5: Construction 
Worker Excavation and RCRA C Cap 

with Off-Yard Disposal, LUCs, and 
Monitoring 

Overall Protection of 
Human Health and 
Environment 

Would not be protective of human 
health and the environment because no 
action would occur.  Unacceptable risks 
to current and futures users and 
potential for erosion of contaminated 
material to the Piscataqua River would 
remain. 

Would be protective of human health 
and the environment through the 
implementation of LUCs to restrict site 
access and usage that could result in 
unacceptable exposure or erosion.  
LUCs would also maintain site features. 

Would protect human health and the 
environment by removing the potential 
human receptor contact pathway and 
potential erosion.  Following 
implementation of Alternative DRMO-3, 
LUCs would be required to restrict 
access to the footprint of Building 298.  

Would protect human health and the 
environment by removing the elevated 
contamination causing unacceptable 
risk to current users.  Following 
implementation of Alternative DRMO-4, 
LUCs and O&M would be required 
across the DRMO area to restrict site 
use to industrial usage and maintain 
site features. 

Would protect human health and the 
environment by partially removing the 
elevated contamination causing 
unacceptable risk to current users and 
providing a permanent cap in the 
interim cap area.  Following 
implementation of Alternative DRMO-5, 
LUCs and O&M would be required 
across the DRMO area to restrict site 
use to industrial usage and to maintain 
the cap and other site features. 

Compliance with 
ARARs  

There are no chemical-specific ARARs.  
Location- and action-specific ARARs do 
not apply. 

Would comply with all ARARs. Would comply with all ARARs. Would comply with all ARARs. Would comply with all ARARs. 

Long-Term 
Effectiveness and 
Permanence 

Would not provide long-term 
effectiveness and permanence because 
no action would occur.  

Would provide long-term effectiveness 
and permanence so long as the LUCs 
are active and maintained.  This 
alternative would require periodic 
inspections and O&M to be performed 
on the asphalt pavement currently 
covering the contaminated soils. 
Groundwater monitoring and offshore 
sediment accumulation monitoring 
would be conducted to confirm that 
contamination is not migrating to 
groundwater at unacceptable levels or 
eroding to the offshore area.   

Would provide long-term effectiveness 
and permanence for the protection of 
human health and the environment.  
Protection would be established through 
the removal of the material causing 
residential risk.  Upon completion of 
Alternative DRMO-3, LUCs for Building 
298 and an O&M plan for the DRMO 
area would need to be established to 
ensure exposure to contaminated 
material under Building 298 does not 
occur. Groundwater monitoring would 
be conducted to confirm that 
contamination from under Building 298 
is not migrating to groundwater at 
unacceptable levels. 

Would provide long-term effectiveness 
and permanence for the protection of 
human health and the environment.  
Protection would be established through 
the removal of the material causing 
industrial risk.  Upon completion of 
Alternative DRMO-4, LUCs and an 
O&M plan would need to be established 
to ensure continued industrial usage 
and to periodically inspect and maintain 
site features.  Groundwater monitoring 
and offshore sediment accumulation 
monitoring would be conducted to 
confirm that contamination is not 
migrating to groundwater at 
unacceptable levels or eroding to the 
offshore area.   

Would provide long-term effectiveness 
and permanence for the protection of 
human health and the environment.  
Protection would be established through 
the partial removal of the material 
causing industrial risk and the capping 
of the remaining material causing 
industrial risk in the interim cap area.  
Upon completion of Alternative DRMO-
5, LUCs and an O&M plan would need 
to be established to ensure continued 
industrial usage and to periodically 
inspect and maintain site features and 
the RCRA C cap.  Groundwater 
monitoring and offshore sediment 
accumulation monitoring would be 
conducted to confirm that contamination 
is not migrating to groundwater at 
unacceptable levels or eroding to the 
offshore area.   

Reduction of 
Contaminant Toxicity, 
Mobility, or Volume 
through Treatment 

Would not reduce contaminant toxicity, 
mobility, or volume through treatment 
because no treatment would occur.   

Would not reduce contaminant toxicity, 
mobility, or volume through treatment 
because no treatment would occur.   

Would not reduce contaminant toxicity, 
mobility, or volume through treatment 
because no treatment would occur.   

Would not reduce contaminant toxicity, 
mobility, or volume through treatment 
because no treatment would occur.   

Would not reduce contaminant toxicity, 
mobility, or volume through treatment 
because no treatment would occur.   
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Evaluation Criterion 
 

Alternative DRMO-1: No Action 
 

Alternative DRMO-2: LUCs and 
Monitoring 

Alternative DRMO-3: Residential 
Excavation with Off-Yard Disposal, 

LUCs and Monitoring 

Alternative DRMO-4: Construction 
Worker Excavation with Off-Yard 
Disposal, LUCs and Monitoring 

Alternative DRMO-5: Construction 
Worker Excavation and RCRA C Cap 

with Off-Yard Disposal, LUCs, and 
Monitoring 

Short-Term 
Effectiveness 

Would not result in any short-term risk 
to site workers or adversely impact the 
surrounding community or environment 
because no construction actions would 
occur.  

Would not result in any short-term risk 
to site workers or adversely impact the 
surrounding community or environment 
because no construction actions would 
occur.  

Would result in the possibility of 
exposing remediation workers, the 
surrounding community, and the 
environment to contaminated materials 
as a result of excavation, off yard 
transportation and disposal, backfilling, 
removal and replacement of the 
shoreline revetment, and regrading 
efforts.  These risks would be reduced 
through compliance with appropriate 
use of personal protection equipment, 
designated access trails for the 
employees of Building 298, and 
implementation and maintenance of 
best management practices during 
construction.  These risks would need 
to be mitigated over a 12 month 
construction schedule. 

Would result in the possibility of 
exposing remediation workers, the 
surrounding community, and the 
environment to contaminated materials 
as a result of excavation, off yard 
transportation and disposal, backfilling, 
removal and replacement of the 
shoreline revetment, and regrading 
efforts.  However, these risks would be 
reduced through compliance with 
appropriate use of personal protection 
equipment, designated access trails for 
the employees of Building 298, and 
implementation and maintenance of 
best management practices during 
construction.  These risks would need 
to be mitigated over a 6 month 
construction schedule. 

Would result in the possibility of 
exposing remediation workers, the 
surrounding community, and the 
environment to contaminated materials 
as a result of excavation, off yard 
transportation and disposal, backfilling, 
regrading, and capping efforts.  
However, these risks would be reduced 
through compliance with appropriate 
use of personal protection equipment, 
designated access trails for the 
employees of Building 298, and 
implementation and maintenance of 
best management practices during 
construction.  These risks would need 
to be mitigated over a 6 month 
construction schedule. 

Implementability Technical and administrative 
implementation would be simple 
because there would be no action to 
implement. 

There would be no technical 
implementation under this alternative, 
with the exception of posting warning 
signs.  The posting of warning signs is 
expected to be a simple process.  The 
administrative implementation is 
expected to be a simple process.  
Implementation would require the 
development of a LUC RD and long-
term management plan. 

Technical implementation of this 
alternative would include the excavation 
and off-yard transportation and disposal 
of contaminated DRMO soils, backfilling 
and regrading the excavated areas, and 
removing and replacing a portion of the 
shoreline revetment.  Implementing a 
soil screening and washing process 
(water rinse) to the alternative would 
reduce the required off yard disposal 
volume.  Overall the technical 
implementation of this alternative uses 
conventional approaches and available 
labor, material, and equipment.  The 
administrative implementation is 
expected to be a simple process.  
Administrative implementation would 
require the development of a LUC RD 
and long-term management plan. 

Technical implementation of this 
alternative would include the excavation 
and off-yard transportation and disposal 
of contaminated soils, backfilling and 
regrading the excavated areas, and 
removing and replacing a portion of the 
shoreline revetment.  Implementing a 
soil screening and washing process to 
the alternative would reduce the 
required off yard disposal volume.  
Overall the physical implementation of 
this alternative uses conventional 
approaches and available labor, 
material, and equipment.  The 
administrative implementation is 
expected to be a simple process.  
Administrative implementation would 
require the development of a LUC RD 
and long-term management plan. 

Technical implementation of this 
alternative would include excavation 
and off-yard transportation and disposal 
of contaminated soils partially, 
backfilling and regrading the excavated 
areas, the construction of a RCRA C 
cap system over the interim cap area, 
and removal and replacement of a 
portion of the shoreline revetment.  
Implementing a soil screening and 
washing process to the alternative 
would reduce the required off yard 
disposal volume.  Overall the physical 
implementation of this alternative uses 
conventional approaches and available 
labor, material, and equipment.  The 
administrative implementation is 
expected to be a simple process.  
Administrative implementation would 
require the development of a LUC RD 
and long-term management plan. 
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Evaluation Criterion 
 

Alternative DRMO-1: No Action 
 

Alternative DRMO-2: LUCs and 
Monitoring 

Alternative DRMO-3: Residential 
Excavation with Off-Yard Disposal, 

LUCs and Monitoring 

Alternative DRMO-4: Construction 
Worker Excavation with Off-Yard 
Disposal, LUCs and Monitoring 

Alternative DRMO-5: Construction 
Worker Excavation and RCRA C Cap 

with Off-Yard Disposal, LUCs, and 
Monitoring 

Costs (rounded to 
$1,000): 
Capital 
 
Annual 
 
 
 
NPW 
 

 
 

$0 
 

$0 
 
 
 

$0 

 
 

$29,000 
 

$54,000/yr, $25,000/5 years, and 
133,000/10 years 

 
 

$874,000 

 
 

$16,082,000 
 

$46,000/yr, $25,000/5 years, and 
133,000/10 years 

 
 

$16,829,000 

 
 

$6,366,000 
 

$54,000/yr (Years 1 to 5), $52,000/yr 
(Years 6 to 30), $25,000/5 years, and 

133,000/10 years 
 

$7,195,000 

 
 

$4,467,000 
 

$54,000/yr, $25,000/5 years, and 
133,000/10 years 

 
 

$5,312,000 

 
NOTES: 
 
ARARs Applicable or Relevant and Appropriate Requirements 
LUCs Land Use Controls  
NPW Net Present Worth 
O&M Operation and Maintenance 
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DEVELOPMENT OF PRGs AND ESTIMATION OF AREAS AND VOLUMES OF CONTAMINATED 
SOIL FOR EVALUTION IN THE OPERABLE UNIT 2 FEASIBILITY STUDY 
 

The following discusses the development of preliminary remediation goals (PRGs) and estimation of 

areas and volumes of contaminated soil for evaluation in the Operable Unit (OU) 2 Feasibility Study (FS) 

Report.  The development of PRGs and estimation of areas and volumes is based on the results provided 

in the OU2 Supplemental Remedial Investigation (RI) Report (TtNUS, March 2010).  PRGs were 

developed for the chemicals of concern (COCs) for soil and receptors identified in the Supplemental RI.   

 
COPC AND COC SCREENING BASED ON UPDATED RSLs 
 
As discussed in the OU2 Supplemental RI Report, a human health risk assessment (HHRA) was 

conducted in 2000 (TtNUS, November 2000) and an update to the conclusions based on the 2007 and 

2008 additional investigation was provided.  The main update was the addition of copper as a COC for 

OU2.  Since the 2000 HHRA, there have been updates to screening criteria used for selection of 

chemicals of potential concern (COPCs) for evaluation in risk assessment.  The 2000 OU2 HHRA COPC 

soil screening was performed using United States Environmental Protection Agency (USEPA) Region 9 

PRGs as screening criteria.  USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at 

Superfund Sites replaced the USEPA Region 9 PRGs and the RSLs were most recently updated in 

November 2010.  Based on the updated screening criteria, an evaluation of potential changes to COPCs 

was conducted herein to determine whether or not any additional chemicals should be identified as 

COPCs for further evaluation to determine whether any additional COCs should be identified for OU2 

(Sites 6 and/or 29).  The evaluation is provided in Attachment 1 to Appendix A.  The results showed 

benzo(k)fluoranthene, chrysene, aluminum, cobalt, and iron would now be identified as COPCs; however, 

none of these chemicals were identified as additional COCs for OU2.  Benzo(k)fluoranthene and 

chrysene are polycyclic aromatic hydrocarbons (PAHs) and are accounted for under the bezno(a)pyrene 

equivalent toxicity for carcinogenic PAHs as discussed further herein.  Aluminum, cobalt, and iron would 

not be risk drivers for OU2.   

 

PRELIMINARY REMEDIATION GOALS  

PRGs are chemical-specific goals for site concentrations (based on the exposure point concentrations 

[EPC]) that when achieved will result in site concentrations that pose an acceptable risk for the targeted 

receptors and were developed on a receptor-specific basis for protection of human health from exposure 

to soil contaminants at OU2.  PRGs may also be identified based on regulations that are applicable or 

relevant and appropriate (ARARs) for the site. 
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Current, likely future, and hypothetical future site uses were considered in identifying the receptors that 

may be exposed to contaminated soil at OU2 for PRG development.  Exposure to surface soil (0 to 2 feet 

below ground surface [bgs]) was considered for occupational, recreational, and residential receptors, and 

exposure to surface and subsurface soil (0 to 10 feet bgs) was considered for construction workers.  Most 

of OU2 and adjacent areas are used for occupational activities (DRMO Storage Yard, dumpster storage 

area, Buildings 298 and 310, and west of the DRMO Storage Yard).  Occupational use of these areas is 

anticipated to continue; the Shipyard does not have plans to change land use for these areas at this time.  

The northern portion has military residences (Quarters S, N, and 68), and the Shipyard does not have 

plans to change land use for this area.  Although recreational facilities are not present within the 

occupational areas, there are no restrictions to access the area around Buildings 298 and 310, which has 

a grassy area that is considered the most likely area where potential exposure to contaminated soil during 

recreational activities would occur, if any.  The other occupational areas are fenced and asphalted or 

have an interim cap; therefore, recreational exposure to contaminated soil in asphalted or capped areas 

is not a current or likely future exposure route for these areas.  Residential use of occupational areas is 

considered a hypothetical future land use for PRG development.  Although the residences are for military 

use (3-year tour of duty), residential PRGs were developed based on child (for non-carcinogens) and life-

long (for carcinogens) residential exposures.  The most likely construction worker exposure to 

contaminated soil at OU2 is during utility repair or upgrade that requires excavation of soil for access to 

utility lines or placement of new utility lines.  There are no plans to construct additional buildings at OU2 

based on current uses.  Based on limited construction activities expected at OU2, construction exposure 

to contaminated soil would be of a short duration (likely less than 30 days and not more than 60 days).  

Risk-based PRGs were developed for most of the COCs for OU2; ARAR-based PRGs are used for 

dioxins/furans.  ARAR-based PRGs were considered for PCBs, but not used as discussed below.  The 

PRG development for antimony, copper, lead, nickel, PAHs, and polychlorinated biphenyls (PCBs) is 

discussed in Attachment 2.  PAH PRGs are based on benzo(a)pyrene equivalent toxicity for carcinogenic 

PAHs (BaPeq).  PCB PRGs are based on total PCBs.   

 

Dioxins/furans exposure concentrations, expressed in terms of 2,3,7,8-TCDD equivalents (TEQ), were 

evaluated separately from the other COCs because exposure concentrations for dioxins/furans are 

compared directly to the residential and industrial ARARs of 1 ug/kg and 20 ug/kg, respectively (USEPA, 

April 1998).  If the exposure concentration, represented by the upper confidence limit of the mean (UCL) 

is less than the respective ARARs, then no further action to reduce dioxin/furan concentrations would be 

warranted.  The UCL concentrations for Site 29 in the surface (0.14 ug/kg), subsurface soil (0.65 ug/kg), 

and all soil (0.36 ug/kg) analyzed between 0 and 10 feet bgs are less than the residential ARAR.  In 

addition, looking at individual samples, only 2 samples collected from 0 to 10 feet bgs have a TEQ 

concentration that exceeds the residential ARAR, and they are at the same boring location at different 

depths within waste material (1.4 ug/kg and 2.6 ug/kg at TPI-SB06 from 3 to 5 feet bgs and 5 to 7 feet 
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bgs, respectively).  Therefore, no action would be required as a result of the presence of dioxins/furans at 

OU2. 

 

ARAR-based PRGs for PCBs are provided in TSCA PCB Disposal Regulations (40 CFR Parts 750 and 

761).  Based on the analytical results presented in the Supplemental RI, TSCA regulations are not 

applicable to OU2 because PCB concentrations in soil are less than 50 mg/kg.  TSCA regulations provide 

guidelines for PCB site cleanup for high occupancy areas (such as the residential area in OU2) and low 

occupancy areas (such as the remainder of OU2, excluding the residential area).  High occupancy 

guidelines are 1 mg/kg without restrictions and 10 mg/kg with a cap.  Low occupancy guidelines are 25 

mg/kg without restrictions, 25 to 50 mg/kg if fenced and marked, and 25 to 100 mg/kg with a cap.  Only 

one soil sample had concentrations greater than 25 mg/kg within OU2, at TP-105 (concentrations was 

approximately 36 mg/kg), which is within the capped area at OU2.  The risk-based PRGs (see table 

below) are generally consistent with or less than the TSCA guideline.    

 

The following risk-based PRGs for OU2 were evaluated for the targeted receptors: 

 

COC 

PRG for Receptor (1)

Construction 

Worker (mg/kg) 

Occupational 

User (mg/kg) 

Recreational User 

(mg/kg) 
Resident (mg/kg) 

Antimony (N) 516 681 3930 73 

Copper (N) 51,600(2) 68,100(2) 393,000(2) 7,300 

Lead 4,000 (30-day) 

2,000 (60-day) 

1,600 4,600 400 

Nickel (N) 25,800(2) 34,100(2) 21,100(2) 3,650 

PAH (BaPeq) (C) 45(2) 2.0 5.0 0.676 

PCB (total) (C) 155(2) 6.0 34 1 

 

1  PRGs are based on 5 x 10-6 risk for carcinogens (C), and based on an Hazard Index (HI) of 1 for non-

carcinogens (N).  Lead is based on lead exposure modeling as discussed in Attachment 2.  All exposure 

assumptions and toxicity data used to calculate PRGs are included in Attachment 2.   

2.  The maximum detection in soil was less than the PRG for this receptor.  

 

As discussed in the OU2 Supplemental RI, lead is the primary contaminant for delineating the extent of 

OU2 contamination.  Therefore, lead was the primary contaminant used for delineating remediation areas 

and volumes based on the PRGs.  Other COCs were considered as discussed below.   
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Review of OU2 antimony data shows that antimony concentrations greater than 73 mg/kg were detected 

within occupational areas (within the DRMO Storage Yard or Building 310 area) where lead 

concentrations were greater than approximately 3,000 mg/kg.  Antimony concentrations greater than 

construction worker, occupational user, or recreational user PRGs were in samples with lead 

concentrations were greater than 30,000 mg/kg, which is greater than the lead PRGs for these receptors.  

Therefore, antimony contamination is within any area that would be delineated for lead contamination. 

 

Except for north of former Building 146, copper concentrations greater than 7,300 mg/kg (residential 

PRG) were found in occupational areas within OU2 where lead also exceeded the residential PRG.  North 

of Building 146, copper concentrations greater than 7,300 mg/kg (but less than 8,000 mg/kg) were 

detected.  The maximum detection of copper (47,800 mg/kg at TPI-SB04 within the waste disposal area) 

was less than the construction worker, occupational user, and recreational PRGs. 

 

Nickel concentrations exceeding the residential PRG (3,650 mg/kg) were only found in the capped area 

and waste disposal area.  The maximum detection of nickel (15,800 mg/kg at FCS-43 within the capped 

area) was less than the construction worker, occupational user, and recreational PRGs.  No nickel 

concentrations exceeded occupational or recreational user PRG numbers.  Lead concentrations 

exceeded PRGs in these locations in the capped area and waste disposal area; therefore, nickel 

contamination is within any area that would be delineated based on lead contamination. 

 

PAH concentrations (based on BAPeq) exceeding the construction worker, occupational user, or 

recreational user PRGs (45 mg/kg, 2 mg/kg, and 5 mg/kg, respectively) were found in the DRMO Storage 

Yard, capped area, and waste disposal area.  PAH concentrations outside of these areas were all less 

than 1 mg/kg, and were within the range of facility background (TtNUS, May 2000).  Benzo(a)pyrene 

concentrations in facility background soil samples ranged from 0.036 to 1.1 mg/kg.  PCB concentrations 

greater than 1 mg/kg (residential PRG) were not detected within the residential area.  PCB concentrations 

greater than 1 mg/kg were near the entrance to the DRMO Storage Yard, within the DRMO Storage Yard, 

in the capped area, and Buildings 298 and 310 areas.  PCB concentrations greater than the occupational 

user PRG (6 mg/kg) were detected in samples within the DRMO Storage Yard, capped area and waste 

disposal aera.  Only the maximum detection (36.8 mg/kg at TP-105 in the capped area) was greater than 

the recreational user PRG.  There were no exceedances of the construction worker PRG.  Based on the 

distribution of PAH and PCB contamination, remediation areas delineated based on lead contamination 

would address PAH and PCB contamination. 

 

Based on the evaluation of the data for COCs for OU2, lead is the primary contaminant and copper the 

secondary contaminant for estimating remediation areas and volumes for OU2.  Remediation areas that 

address lead and copper contamination will also address contamination from the other OU2 COCs. 
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ESTIMATION OF AREAS AND VOLUMES OF SOIL 

Areas and volumes of soil for each receptor were estimated by evaluating the area and volume of soil that 

would need to be remediated so that the lead and copper EPC for the exposure unit would be equal to or 

less than the PRG concentrations.  Based on the distribution of antimony, nickel, PAHs, and PCBs, 

remediation areas based on lead and copper would result in EPCs for antimony, nickel, PAHs, and PCBs 

less than the PRG concentrations.  GIS estimation of areas was used to calculate areas and volumes.  

The figures and calculations supporting estimation of the areas and volumes are included in Appendix D. 

 

For the estimation of remediation areas and volumes for the OU2 FS, it was assumed that lead and 

copper contamination in the backyards of Quarters S and N (north of the DRMO Storage Yard) will be 

addressed as part of a removal action that will be conducted before selection of a final remedy for OU2.  

Therefore, the discussion herein does not include the area that would be addressed as part of the 

removal action. 

 

Figures A-1 through A-7 show the sample locations that have lead concentrations in soil greater than 400 

mg/kg (residential PRG), 800 mg/kg (twice the residential PRG), 1,000 mg/kg (upper end of facility 

background range), 1,600 mg/kg (occupational worker PRG), 2,000 mg/kg (construction worker 60 day 

PRG), 4,000 mg/kg (construction worker 30 day PRG), and 8,000 mg/kg (twice the construction worker 30 

day PRG).  Figure A-8 shows the sample locations that have copper concentrations in soil greater than 

7,300 mg/kg. 

 

Figures A-9, A-10, and A-11 show the remediation areas for residential, occupational, and construction 

worker exposure, respectively.  The area that is being evaluated as part of a removal action separate 

from the OU2 FS, shown on these figures, is not part of the remediation area discussion herein.  The 

remediation areas for the OU2 FS on these figures were based on the distribution of contamination and 

current site features and include the DRMO, interim capped, waste disposal, and shoreline protection 

areas.  The DRMO areas on these figures are locations where DRMO Storage Yard activities occurred or 

were likely impacted by DRMO Storage Yard activities (such as by snow plowing of contaminated 

materials into areas adjacent to the DRMO Storage Yard) that have OU2 contamination that has not been 

capped (i.e., excludes the capped area).  The interim capped area is based on the extent of the cap 

placed as part of the 1993 interim remedy and is included in the DRMO Area remediation areas for 

residential, occupational, and construction worker exposure.  Contaminated soil in the DRMO area may 

extend under the upper portion of the shoreline revetment and is included in the remediation area as 

discussed in the evaluation of remedial alternatives in the FS.  The boundary of the waste disposal area 

is based on the extent of waste material observed in borings and contaminant distribution around the 

waste disposal area.  A Pre-Design Investigation will be conducted in 2011.  The results from the 
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investigation will determine the extent of contamination in the western portion of the DRMO area as 

discussed further in the evaluation of remedial alternatives in the FS.  

 

Remediation Areas Based on Residential Exposure 
 

The distribution of locations with lead concentrations exceeding 400, 800, and 1,000 mg/kg (Figures A-1, 

A-2, and A-3) were not significantly different.  Therefore, the remediation area for residential exposure for 

the OU2 FS (see Figure A-9) was developed based on lead concentrations exceeding 400 mg/kg, with 

the following exceptions: 

• The entire fenced area used for dumpster storage was included in the remediation area for 

residential exposure because any remedial action based on residential exposure would include 

the entire area and would not likely address a portion of the area. 

• The area approximately 300 feet west of the DRMO Storage Yard was not included because it 

was not likely impacted by DRMO Storage Yard activities; there was a railroad, road, and building 

here.  However, the area near the entrance to the DRMO Storage Yard that may have been 

impacted by snow plowing was included in the remediation area. 

• The area around Building 348 was not included for the FS because sampling in the area and 

adjacent to the east-southeast did not indicate there was significant lead contamination or that the 

DRMO Storage Yard activities impacted this area.  

 

Figure A-9 shows the boundaries of the remediation areas based on residential exposure for the OU2 FS.  

Most of the contamination in the DRMO area is in the surface or shallow surface soils or does not contain 

waste materials.  The DRMO area includes the portion of Site 29 that does not contain waste materials 

(i.e., area outside of the waste disposal area).  The capped area and waste disposal area were identified 

as separate areas because these areas contain waste materials (metal debris in the capped area and 

various waste materials in the waste disposal area) at depths 10 feet bgs or greater.  The DRMO area 

(152,000 square feet, including the interim capped area of 27,500 square feet) and the waste disposal 

area (33,600 square feet) encompasses a total area of 185,600 square feet, as shown on Figure A-9. 

 

For estimating the volume of soil for residential exposure, surface and shallow subsurface lead 

concentrations were considered in the DRMO and waste disposal areas.  The entire DRMO and waste 

disposal areas were included in the residential exposure area.  Including shallow subsurface soil in the 

remediation volume for residential exposure would address the potential for exposure to shallow 

subsurface soil if this soil was excavated and deposited on the ground surface (and thus becoming 

surface soil).  The depth of excavation of soil would be to the top of the rock fragment fill layer within the 

DRMO area.  This would achieve the remedial goal of the removal of contaminants to a depth where the 

material is predominantly rock, not soil, for excavation alternatives.  In the DRMO area, on average, rock 
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fragment fill with little soil was found approximately 6 feet bgs; therefore a depth of 6 feet bgs was used 

for volume calculations (although there are locations in the interim capped area and west of Building 298 

where contaminated soil extends deeper than 6 feet).  In the waste disposal area, surface fill was found 

from approximately 2 to 10 feet bgs and underlain by 2 to 40 feet of waste material.  Contaminated 

material was deeper by the shoreline and decreased inland.  For estimation of the volume for the waste 

disposal area, an average depth of 15 feet bgs was used, although the volume could be larger.  The 

estimated volume of soil requiring removal from the OU2 area to achieve residential exposure would be 

32,000 cubic yards from the DRMO area, of which 6,100 cubic yards would be from the interim capped 

area.  The estimated volume of soil removal from the waste disposal area to achieve residential exposure 

would be 18,700 cubic yards. 

 

Remediation through implementation and maintenance of access controls or surface protection and 

requirements for management of excavated soil for the entire site would prevent residential exposure to 

unacceptable levels of lead.  This assumes that the controls, protection, and requirements would be 

effectively maintained in the long term.  Remediation through excavation of all of the soil and backfilling 

with clean fill would reduce the lead concentrations in soil at the site to the concentration in the soil used 

for backfilling, which is assumed to be 40 mg/kg or less.  Reduction of lead concentrations through 

treatment (in situ or ex situ with backfilling) would depend on the treatment goals for the treatment 

technology.  However, to meet residential use requirements, treatment goals for in-situ treatment or 

backfill of treated material would likely need to be 400 mg/kg or less to meet the residential PRG of 400 

mg/kg.   

 

Remediation Areas based on Occupational User and Construction Worker Exposure 
 

The distribution of locations with lead concentrations exceeding 1,600, 2,000, and 4,000 mg/kg (Figures 

A-4, A-5, and A-6) is not significantly different when considering current occupational uses of OU2.  

Therefore, for occupational exposure, the remediation area (see Figure A-10) was developed based on 

lead concentrations exceeding 1,600 mg/kg, with the following exceptions: 

• The entire area fenced area used for dumpster storage was not included in the remediation area 

for occupational exposure because there was only one location that exceeded 1,600, but was 

less than 2,000 mg/kg, indicating that a lead exposure concentration for this area would not 

exceed the PRG of 1,600 mg/kg.   

• The area west of the DRMO Storage Yard entrance was not included because it is not within the 

area used for occupational uses and lead concentrations slightly exceeded 1,600 mg/kg, 

indicating that it would not represent a significant risk to occupational workers. 

Appendix A, OU2 PRG and Remediation Areas 7  



  REVISION 0 
  MARCH 2011 

• The area around Building 348 was not included because sampling in the area and adjacent to the 

east-southeast did not indicate there was lead contamination or that the DRMO Storage Yard 

activities impacted this area.  

 

For evaluation of remediation areas for construction worker exposure, the areas with lead concentrations 

exceeding 4,000 mg/kg was used.  Addressing the area contaminated with lead at concentrations greater 

than 4,000 mg/kg would likely result in exposure concentrations less than the construction worker PRG 

based on 60-day exposure and less than the occupational user PRG.  

 

Figures A-10 and A-11 show the remediation areas based on occupational and construction worker 

exposure.  The area designations used as part of the OU2 FS for identification and evaluation of remedial 

alternatives are also shown.  For occupational exposure the areas are similar to the residential exposure; 

however, the construction worker exposure remediation area is considerably less within the DRMO area.  

The portion of the DRMO area that exceeds construction worker exposure is 52,300 square feet, of which 

the interim capped area accounts for 27,500 square feet.  The portion of the waste disposal area 

exceeding construction worker exposure is approximately 33,600 square feet. 

 

For estimating the volume of soil for construction worker exposure, surface and shallow subsurface lead 

concentrations were considered in the DRMO area and the interim capped area, to the top of the rock 

fragment fill layer (average depth of approximately 6 feet bgs).  The waste disposal area averages a 

depth of 15 feet bgs.  The volume of soil requiring removal from the OU2 area to achieve the occupational 

and construction worker exposure would be 11,600 cubic yards from the DRMO area, of which 6,100 

cubic yards is from the interim capped area and 18,700 cubic yards from the waste disposal area.   

 

Remediation through implementation and maintenance of access controls or surface protection and 

requirements for management of excavated soil for the entire site would prevent construction worker and 

occupational exposure to unacceptable levels of COCs.  This assumes that the controls, protection, and 

requirements would be effectively maintained in the long term.  Remediation through excavation of soil in 

the construction worker remediation area shown on Figure A-11 and backfilling with clean fill would 

reduce the lead concentrations at the site.  Because of the depth of the waste material in the waste 

disposal area, complete excavation is not a likely scenario.  Excavation of contaminated soil in the 

construction worker remediation area in the DRMO area is a potential scenario.  An evaluation of 

potential post-excavation concentrations was conducted to show whether the construction worker 

remediation area would reduce the exposure point concentrations (EPC) for the DRMO area to less than 

the construction worker PRGs.  The following provides the estimated post-excavation EPCs: 
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COC 

Estimated Post-Excavation EPC for 

DRMO Area under 

Construction Worker Excavation (mg/kg) 

Antimony (N) 35 

Lead 587 

PAH (BaPeq) (C) 0.4 

PCB (total) (C) 1.0 

 

Attachment 3 provides the calculation of post-excavation EPCs and assumptions used for the calculation.  

Based on this conservative estimate of post-excavation EPCs for the DRMO area, the EPCs for all COCs 

would be less than the PRGs for construction worker, occupational user, and recreational user.  EPCs 

were not calculated for copper and nickel because the maximum detections in the DRMO area did not 

exceed the PRGs for construction worker, occupational user, or recreational user. 
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REMEDIATION AREAS BASED ON RESIDENTIAL EXPOSURE

OPERABLE UNIT 2

PORTSMOUTH NAVAL SHIPYARD

KITTERY, MAINE

P:\GIS\PORTSMOUTH_NSY\MAPDOCS\MXD\OU2_RESIDENTIAL_EXCEEDANCES.MXD 2/2/11 KM

Notes:
BAP > PRG (0.7 mg/kg)
PCB > PRG (1 mg/kg)
1.) The maximum lead result is indicated for each location presented.
2.) Where there are duplicate pairs, the average result is shown.
3.) All results shown in mg/kg.
4.) Vertical Datum is PNS 2002 Datum.
5.) Mean Low Water line elevation 92.23 feet.
6.) Mean High Water line elevation 10.36 feet.
7.) Topographic information from July 2001 aerial survey.
8.) Basemap is from November 2010, provided by PNS.
9.) Building 146 was removed in 2003/2004.

Legend

Lead Results (mg/kg)

!( < 400 mg/kg

!( > 400 mg/kg

! BAP Equivalents > PRG

! PCBs > PRG

!< PCB/BAP > PRGs
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Mean Low Water (92.23 feet)



!

!!!!

!!
!!

!!!
!<

!!!

!<!<

!<!<

!!

!!

!!

!!!

!!!!!!!

!!!!!!!

!

!

!
!

!!!!!

!!!!<

!!!!!
!

!!

!

!

!<
!

!

!<

!!

!
!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

! !!

!

! !!!

!!!!

!! !!

! !!

! !

!! !!

!!!

!

!

!

!

!!

!!

!!

!!

!!

!!

!

!!

!!

!!

!!
!!!!!!!!!!!!!

!!

!!!

!

!!!

!!

!!!

!! !! !! !!

!! !!

!! !!

! ! !

!! !! !!

!

!!
!!

!! !!
!!

!!

!!

!!

!

!

!!

!!

!!

!

!!
!

!!

!!

!!

!

!!

!!

!

!!
!

!! !

!
!!

!

!!
!!

!!

!

!!

!
!!

!

!

!!

!!!

!!!

!!

!

!

!!!!! !!!!!!

!!!!

!

!

!

!

!

!

!

!

!!

!

!

!!

!

!!

!!

!

! !!

!

!!!

!
!

!

!

!!!

!

!

!

!

!

!
!

!

!!!

!!!
!!!

!!!!!

!!

!!!

!!

!!!!!!!!

!!

!!!!

!!

!!!!
!!!

!

!

!

!!!

!!!!!

!!!

!!!

!!!!!!!

!!!

!!!!

!!!

!!

!

!

!

!!!!

!

!

!

!!!

!

!

!

!!!

!!

!!!

!!!

!!!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

! !

! !

!

!

!

!

(

(

(

(

(

(

((

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

((

(

( ((

(

( (((

((((

(( ((

( ((

( (

(( ((

(((

(

(

(

(

((

((

((

((

((

((

(

((

((

((

((
(((((((((((((

((

(((

(

(((

((

(((

(( (( (( ((

(( ((

(( ((

( ( (

(( (( ((

(

((
((

(( ((
((

((

((

((

(

(

((

((

((

(

((
(

((

((

((

(

((

((

(

((
(

(( (

(
((

(

((
((

((

(

((

(
((

(

(

((

(((

(((

((

(

(

((((( ((((((

((((

(

(

(

(

(

(

(

(

((

(

(

((

(

((

((

(

( ((

(

(((

(
(

(

(

(((

(

(

(

(

(

(
(

(

(((

(((
(((

(((((

((

(((

((

((((((((

((

((((

((

((((
(((

(

(

(

(((

(((((

(((

(((

(((((((

(((

((((

(((

((

(

(

(

((((

(

(

(

(((

(

(

(

(((

((

(((

(((

(((

(

(

(

(

(

(

(

(

(

(
(

(

(

(

(

(

((

(

(

(

((

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

((

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(
(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

((

( (

( (

(

(

(

(

!

!

!!

!
!

!

!

!

!!

!!!!!
!

!!

!!

!!!!!

!

!!!

!!

!!

!

!

!

! !!!

!!

!

!

!

!!!

!

!

!!

!

!!!!

!!
!!!

!

!

!!

!
!

!
!

!!

!

!

!

!!

!!

!!

!!

!!

!!

!!!! !!!!!

!!

!!

!!!

!!!

!!!!!

!
!

!!

!

!

!

!

!

!

!!!

!!!!

!

!!

!

!!!

!!!!

!!!!!!

!!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!!!

!

!

!

!

!

!

!

!
!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!!

!!

!

!

!

!

(

(

((

(
(

(

(

(

((

(((((
(

((

((

(((((

(

(((

((

((

(

(

(

( (((

((

(

(

(

(((

(

(

((

(

((((

((
(((

(

(

((

(
(

(
(

((

(

(

(

((

((

((

((

((

((

(((( (((((

((

((

(((

(((

(((((

(
(

((

(

(

(

(

(

(

(((

((((

(

((

(

(((

((((

((((((

((

(

(

(

(

(

(

((

(

(

(

(

(

(

(((

(

(

(

(

(

(

(

(
(

(

(

(

((

(

(

(

(

(

(

(

(

(

(

(

(

(

(

((

(

((

((

(

(

(

(

PISCATAQUA RIVER

J
o
h
n
 P

a
u
l J

o
n
e
s
 A

v
e

S
lo

a
t A

v
e S

e
a
v
e
y
 A

v
e

L
an

m
an

 S
t

Former 
Building 314

Former 
Incinerator 

Location

Former 
Tank

Location

QTRS N

QTRS S

A 47

348

A 20

172

298
310

68

A 25

QTRS X

A 75

Small Pockets of Soil 
on Bedrock Outcrop

Small Pockets of Waste
Material Found at

4 to 8 feet bgs.

95

1
3

5

120

130

140

125

100

11
0

115

105

145

155

150

160

12
5

110

120

125

130

12
0

110

1
2
0

110

13
5

105

105

120

1
2
0

125

115

140

95

1
3

0

11
0

95

1
1
0

110
110

1
3
5

1
2
0

145

105

110

100

115

100

1
1

5

115

115

115

115

1
2
5

140

140

1
1
0

13
5

100

105

135

1
1

5

145

115

1
0
5

95

120

105

95

1
0
0

125

95 130

125

105

13
0

130

120

1
1
0

95

100

11
0

1
2
0

120

140

1
2
5

110

11
0

1
3
0

14
0

125

1
0

0

105

120

CONTRACT NUMBER

0

APPROVED BY

REVFIGURE NO.

APPROVED BY

DATE

DATE

DATE

AS NOTED

SCALE

COST/SCHEDULE-AREA

DATECHECKED BY

DRAWN BY

T. WHEATON 092411/17/10

__J. SPEAKMAN __2/2/11

OWNER NUMBER

CTO 444

FIGURE A-10

__ __

90 900

Feet

³

REMEDIATION AREAS BASED ON OCCUPATIONAL EXPOSURE

OPERABLE UNIT 2

PORTSMOUTH NAVAL SHIPYARD

KITTERY, MAINE

P:\GIS\PORTSMOUTH_NSY\MAPDOCS\MXD\OU2_OCCUPATIONAL_EXCEEDANCES.MXD  2/2/11 KM

Notes:
BAP > PRG (2 mg/kg)
PCB > PRG (6 mg/kg)
1.) The maximum lead result is indicated for each location presented.
2.) Where there are duplicate pairs, the average result is shown.
3.) All results shown in mg/kg.
4.) Vertical Datum is PNS 2002 Datum.
5.) Mean Low Water line elevation 92.23 feet.
6.) Mean High Water line elevation 10.36 feet.
7.) Topographic information from July 2001 aerial survey.
8.) Basemap is from November 2010, provided by PNS.
9.) Building 146 was removed in 2003/2004.
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Notes:
1) The maximum lead result is indicated for each location presented.
2) Where there are duplicate pairs, the average result is shown.
3) All results are in mg/kg.
4) Vertical datum is PNS 2002 datum. 
5) Mean Low Water line elevation 92.23 feet.
6) Mean High Water line elevation 100.36 feet.
7) Topographic information from July 2001 aerial survey.
8) Basemap is from October 2006, provided by PNS.
9) Building 146 was removed in 2003/2004.
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ATTACHMENT 1 
COPC AND COC SCREENING UPDATE  

 
As discussed in the OU2 Supplemental RI Report, a human health risk assessment (HHRA) was 

conducted in 2000 (TtNUS, November 2000) and an update to the conclusions based on the 2007 and 

2008 additional investigation was provided.  The main update was the addition of copper as a COC for 

OU2.  Since the 2000 HHRA, there have been updates to screening criteria used for selection of 

chemicals of potential concern (COPCs) for evaluation in risk assessment.  The 2000 OU2 HHRA COPC 

soil screening was performed using United States Environmental Protection Agency (USEPA) Region 9 

PRGs as screening criteria.  USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at 

Superfund Sites replaced the USEPA Region 9 PRGs and were most recently updated in November 

2010.  Based on the updated screening criteria, an evaluation of potential changes to COPCs was 

conducted herein to determine whether or not any additional chemicals should be identified as COPCs for 

further evaluation to determine whether any additional COCs should be identified for OU2 (Sites 6 and/or 

29).  The COPC screening results and further evaluation of the COPCs are provided herein. 

 

COPC SCREENING UPDATE METHODOLOGY 
 
COPC screening update results for Site 6 and Site 29 are shown in Tables A.1 and A.2, respectively.  

COPC screening tables for Sites 6 and 29 from the 2000 OU2 HHRA (Tables B.1-2.3 and B.2-2.3) were 

used to provide information on screening criteria used and COPCs selected in 2000.  Residential 

exposure to surface and subsurface soil was used to identify whether there are new COPCs because this 

receptor has the lowest screening criteria for COPC selection (i.e., most conservative screening). 

 

The first step of updating the COPC screening was compared the November 2010 USEPA RSLs to the 

USEPA Region 9 PRGs used in the 2000 HHRA.  Chemicals for which the 2010 USEPA Residential 

RSLs were less than the USEPA Region 9 PRGs were retained for further evaluation as shown in Tables 

A.1 and A.2.  Chemicals selected as COPCs based on the updated COPC screening that were not 

COPCs in the original 2000 HHRA are bolded and highlighted gray in Tables A.1 and A.2 for Site 6 and 

29, respectively.  Chemicals selected as COPCs based on this update that were not selected as COPCs 

during the 2000 HHRA are benzo(k)fluoranthene, chrysene, aluminum, cobalt, copper, and iron.   

 

COC SCREENING UPDATE METHODOLOGY 
 
The new COPCs were evaluated to determine whether any should be added as COCs for OU2 (Sites 6 

and 29).  Copper was identified as a COC in the Supplemental RI Report, based on the results of the 

2007 and 2008 investigation.  Benzo(k)fluoranthene and chrysene are polycyclic aromatic hydrocarbons 
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(PAHs) and are accounted for under the bezno(a)pyrene equivalent toxicity (BAPeq) for carcinogenic 

PAHs.  Therefore, no update to COCs is needed for these chemicals. 

 

Aluminum, cobalt, and iron were further evaluated to determine whether an update was needed for these 

chemicals.  Table A.3 provides the aluminum, cobalt, and iron results for soil samples in Sites 6 and 29.  

Lead concentrations for these samples are also provided.  The results for aluminum, cobalt, and iron that 

exceed the USEPA residential RSL (based on an HI of 1) are identified in Table A.3.  As provided below, 

no update to COCs is needed for these chemicals. 

 

Aluminum 

 
The USEPA residential RSL is 77,000 mg/kg.  The USEPA industrial RSL is 990,000 mg/kg.  The facility 

background range is 4,930 to 33,500 mg/kg and the 95 percent UCL is 21,000 mg/kg.  The maximum 

detected concentration was 32,600 mg/kg (at DS-01), is less than the residential RSL; therefore, 

aluminum would not be a risk driver for Sites 6 and 29. 

 

Cobalt 

 
The USEPA residential RSL is 23 mg/kg.  The USEPA industrial RSL is 300 mg/kg.  The facility 

background range is 3.1 to 24 mg/kg and the 95 percent UCL is 13 mg/kg.  The maximum detection was 

122 mg/kg (at 99PT-07).  Most detected concentrations (72 of 89) were less than the USEPA residential 

RSL and all were less than the industrial RSL.  Comparison of locations with cobalt concentrations 

greater than the residential RSL shows that all but one location are within the construction worker 

remediation area (based on lead concentrations exceeding the construction worker PRG).  Based on the 

relatively low concentrations of cobalt in comparison to screening levels and lead concentrations at OU2, 

cobalt would not be a risk driver for Sites 6 and 29. 

 

Iron 

 
The USEPA residential RSL is 55,000 mg/kg.  The USEPA industrial RSL is 720,000 mg/kg.  The facility 

background range is 9,000 to 45,000 mg/kg and the 95 percent UCL is 25,000 mg/kg.  The maximum 

detection was 258,000 mg/kg (at TPI-SB04).  Most detected concentrations (62 of 82) were less than the 

USEPA residential RSL and all were less than the industrial RSL.  Comparison of locations with iron 

concentrations greater than the residential RSL shows that all locations are within the construction worker 

remediation area (based on lead concentration exceeding the construction worker PRG).  Based on the 

relatively low concentrations of iron in comparison to screening levels and lead concentrations at OU2, 

iron would not be a risk driver for Sites 6 and 29. 

 



TABLE A.1 - APP A, ATT 1

SITE 6 - DRMO
PORTSMOUTH NAVAL SHIPYARD, KITTERY MAINE

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface and Subsurface Soil
Exposure Point: Entire Site 6

CAS Number Chemical
Concentration 

Used for 
Screening

2000 COPC 
Screening Level(1)

2010 COPC 
Screening Level(2)

2000 COPC 
Flag

2010 COPC 
Flag

Rationale for 
2010 COPC Flag

Volatile Organic Compounds (mg/kg)
108-88-3 Toluene 0.002 520 sat 500 N No No BSL

Semivolatile Organics (mg/kg)
83-32-9 Acenaphthene 0.4 370 N 340 N No No BSL
120-12-7 Anthracene 9.7 2200 N 1700 N No No BSL
56-55-3 Benzo(a)anthracene 19 0.62 C 0.15 C Yes Yes ASL
50-32-8 Benzo(a)pyrene 16 0.062 C 0.015 C Yes Yes ASL
205-99-2 Benzo(b)fluoranthene 17 0.62 C 0.15 C Yes Yes ASL
207-08-9 Benzo(k)fluoranthene 18 6.2 C 1.5 C Yes Yes ASL
100-51-6 Benzyl Alcohol 0.28 1800 N 610 N No No BSL
85-68-7 Butylbenzyl phthalate 0.23 1200 N 260 C No No BSL
218-01-9 Chrysene 19 62 C 15 C No Yes ASL
53-70-3 Dibenzo(a,h)anthracene 0.38 0.062 C 0.015 C Yes Yes ASL
132-64-9 Dibenzofuran 2.3 29 N 7.8 N No No BSL
86-73-7 Fluorene 3.5 260 N 230 N No No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 5.7 0.62 C 0.15 C Yes Yes ASL
91-20-3 Naphthalene 1 5.6 N 3.6 C No No BSL
62-44-2 Phenacetin 0.42 NA NA 220 C No No BSL

129-00-0 Pyrene 14 230 N 170 N No No BSL
Pesticides/PCBs (mg/kg)

72-54-8 4,4'-DDD 0.18 2.4 C 2 C No No BSL
72-55-9 4,4'-DDE 0.24 1.7 C 1.4 C No No BSL

11097-69-1 Aroclor-1254 43 0.22 C 0.11 N Yes Yes ASL
Inorganics (mg/kg)

7429-90-5 Aluminum 32600 7600 N 7700 N No Yes ASL
7440-48-4 Cobalt 122 470 N 2.3 N No Yes ASL
7440-50-8 Copper 9480 290 N 310 N No Yes ASL
7439-89-6 Iron 90600 2300 N 5500 N No Yes ASL
7439-97-6 Mercury 20 2 3 N 0 56 N Yes Yes ASL

UPDATED SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR RESIDENTIAL EXPOSURES - SURFACE AND SUBSURFACE SOIL (0 to 10 feet)

7439-97-6 Mercury 20 2.3 N 0.56 N Yes Yes ASL
7440-02-0 Nickel 2670 160 N 150 N Yes Yes ASL
7440-62-2 Vanadium(3) 67.6 55 N 39 N Yes Yes ASL

Bolded rows indicate that the chemical was selected as a COPC in the 2000 HHRA.  (TtNUS, November, 2000) 

Chemicals with 2010 COPC screening levels less than 2000 COPC screeing levels or with change in COPC selection methodology are shown in this table.

Footnotes:
1 - The risk-based soil COPC screening level for residential land use is presented.   The value is based on a target hazard quotient of 0.1 for noncarcinogens
(denoted with a "N" flag) or an incremental cancer risk of 1E-6 for carcinogens (denoted with a "C" flag) (USEPA, Region IX, October 1999).

3 - The 2010 screening level presented is for vanadium and compounds. 

Definitions: Rationale Codes:
C = Carcinogen For Selection as a COPC:
CAS = Chemical Abstract Services   ASL = Above COPC Screening Level
COPC = Chemical of Potential Concern
N = Nocarcinogen For Elimination as a COPC:
NA = Not Available   BSL = Below COPC Screening Level
sat - saturated concentration

Bolded and shaded rows indicate that the chemical was not selected as a COPC in the 2000 HHRA but is now selected as a COPC due to updated screening 
values or change in COPC selection methodology. 

2 - United States Environmental Protection Agency Regional Screening Levels for Chemical Contaminants at Superfund Sites (November 2010). 
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm.   The value is based on a target hazard quotient of 0.1 for noncarcinogens (denoted 
with a "N" flag) or an incremental cancer risk of 1E-6 for carcinogens (denoted with a "C" flag).



TABLE A.2 - APP A, ATT 1

SITE 29
PORTSMOUTH NAVAL SHIPYARD, KITTERY MAINE

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface and Subsurface Soil
Exposure Point: Entire Site 29

CAS Number Chemical
Concentration 

Used for 
Screening

2000 COPC Flag 2010 COPC Flag Rational for 2010 COPC Flag

Volatile Organics Compounds (mg/kg)
100-41-4 Ethylbenzene 0.004 230 sat 5.4 C No No BSL
76-13-1 Freon-113 0.014 5600 sat 4300 N No No BSL
127-18-4 Tetrachloroethene 0.008 5.7 C 0.55 C No No BSL
108-88-3 Toluene 0.002 520 sat 500 N No No BSL

1330-20-7 Xylenes, Total 0.022 210 sat 63 N No No BSL
Semivolatile Organics (mg/kg)

120-82-1 1,2,4-Trichlorobenzene 0.12 65 N 6.2 N No No BSL
95-50-1 1,2-Dichlorobenzene 0.092 370 sat 190 N No No BSL
106-46-7 1,4-Dichlorobenzene 0.49 3.4 C 2.4 C No No BSL
83-32-9 Acenaphthene 2.3 370 N 340 N No No BSL
120-12-7 Anthracene 2.5 2200 N 1700 N No No BSL
56-55-3 Benzo(a)anthracene 8.8 0.62 C 0.15 C Yes Yes ASL
50-32-8 Benzo(a)pyrene 8.3 0.062 C 0.015 C Yes Yes ASL
205-99-2 Benzo(b)fluoranthene 8.6 0.62 C 0.15 C Yes Yes ASL
207-08-9 Benzo(k)fluoranthene 3 6.2 C 1.5 C No Yes ASL
85-68-7 Butylbenzyl phthalate 0.4 1200 N 260 C No No BSL
218-01-9 Chrysene 10 62 C 15 C No No BSL
53-70-3 Dibenzo(a,h)anthracene 2 0.062 C 0.015 C Yes Yes ASL
132-64-9 Dibenzofuran 0.85 29 N 7.8 N No No BSL
86-73-7 Fluorene 1.7 260 N 230 N No No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 5.8 0.62 C 0.15 C Yes Yes ASL
91-20-3 Naphthalene 0.89 5.6 N 3.6 N No No BSL
108-95-2 Phenol 0.41 3700 N 1800 N No No BSL
129-00-0 Pyrene 22 230 N 170 N No No BSL

Pesticides/PCBs (mg/kg)
72-54-8 4,4'-DDD 0.047 2.4 C 2 C No No BSL
72-55-9 4,4'-DDE 0.071 1.7 C 1.4 C No No BSL

11097-69-1 Aroclor-1254 6.6 0.22 C 0.11 C Yes Yes ASL
Inorganics (mg/kg)

7429-90-5 Aluminum 30700 7600 N 7700 N No Yes ASL
7440-48-4 Cobalt 42.2 470 N 2.3 N No Yes ASL
7440-50-8 Copper 13900 290 N 310 N No Yes ASL
7439-89-6 Iron 112000 2300 N 5500 N No Yes ASL
7439-97-6 Mercury 8.4 2.3 N 0.56 N Yes Yes ASL
7440-02-0 Nickel 4970 160 N 150 N Yes Yes ASL
7440-62-2 Vanadium(3) 250 55 N 39 N Yes Yes ASL

Bolded rows indicate that the chemical was selected as a COPC in the 2000 HHRA.  (TtNUS, November, 2000) 

UPDATED SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR RESIDENTIAL EXPOSURES - SURFACE AND SUBSURFACE SOIL (0 to 10 feet )

2000 COPC Screening 
Level(1)

2010 COPC Screening 
Level(2)

( , , )

Chemicals with 2010 COPC screening levels less than 2000 COPC screeing levels or with change in COPC selection methodology are shown in this table.

Footnotes:
1 - The risk-based soil COPC screening level for residential land use is presented.   The value is based on a target hazard quotient of 0.1 for noncarcinogens
(denoted with a "N" flag) or an incremental cancer risk of 1E-6 for carcinogens (denoted with a "C" flag) (USEPA, Region IX, October 1999).

3 - The 2010 screening level presented is for vanadium and compounds. 

Definitions: Rationale Codes:
C = Carcinogen For Selection as a COPC:
CAS = Chemical Abstract Services   ASL = Above COPC Screening Level
COPC = Chemical of Potential Concern
N = Nocarcinogen For Elimination as a COPC:
NA = Not Available   BSL = Below COPC Screening Level
sat - saturated concentration

Bolded and shaded rows indicate that the chemical was not selected as a COPC in the 2000 HHRA but is now selected as a COPC due to updated screening values or change in COPC selection 
methodology. 

2 - United States Environmental Protection Agency Regional Screening Levels for Chemical Contaminants at Superfund Sites (November 2010). http://www.epa.gov/reg3hwmd/risk/human/rb-
concentration_table/index.htm.   The value is based on a target hazard quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer risk of 1E-6 for carcinogens (denoted with a 
"C" flag)



Table A.3 - App A, Att 1
Evaluation of New COPCs

Operable Unit 2 - Sites 6 and 29

location_id site Area sample_id units
Aluminum_

res
Al_ 
qual

Cobalt_re
s

Cobalt_
qual Iron_res

Iron_
qual Lead_res

Lead_
qual

TPI-SB11 29 DRMO Area (near cap) TPI-SB-11-0002-02 MG/KG 10800 9.6 22500 2080 J
TPI-SB11 29 DRMO Area (near cap) TPI-SB-11-0002-02-D MG/KG 9440 9.1 20800 1840
TPI-SB11 29 DRMO Area (near cap) TPI-SB-11-0205-02 MG/KG 14600 28 30400 993
TPI-SB12 29 DRMO Area (near cap) TPI-SB-12-0002-02 MG/KG 10000 13.1 28000 26800
TPI-SB12 29 DRMO Area (near cap) TPI-SB-12-0206-02 MG/KG 12800 15.1 32400 24200
TPI-SB12 29 DRMO Area (near cap) TPI-SB-12-0608-02 MG/KG 12100 10.5 21000 3680
SS-01-03 6 DRMO Area (western) SS-01-03 MG/KG NA 8.9 J NA 2190
DS-01 6 DRMO Storage Yard DS-1 (0-1) MG/KG 32600 22.1 39300 371 J
DS-02 6 DRMO (cap) DS-2(0-1)-D MG/KG 12500 14.7 20800 2870 J
DS-02 6 DRMO (cap) DS-2(0-1) MG/KG 14600 17.7 22300 786 J
DS-03 6 DRMO (cap) DS-3(0-0.5) MG/KG 6110 15.2 25200 255000 J
DS-04 6 DRMO (cap) DS-4(0-0.5) MG/KG 14400 18.1 45500 6130 J
DS-05 6 DRMO Storage Yard DS-5(0-0.5) MG/KG 9680 22.9 30400 3070 J
DS-06 6 DRMO Storage Yard DS-6(0-1) MG/KG 8370 9.8 J 36500 7700 J
DS-07 6 DRMO Storage Yard DS-7(0-1) MG/KG 7420 9.1 J 18300 74600 J
DS-08 6 DRMO Storage Yard DS-8(0-1) MG/KG 10000 9.6 J 17000 1260 J
DS-09 6 DRMO Storage Yard DS-9(0-2) MG/KG 12.7 U 10.9 27900 25700 J
DSB-1B 6 DRMO Storage Yard DSB-01B(0-2) MG/KG NA 16.6 NA 1320 J
DSB-1B 6 DRMO Storage Yard DSB-01B(0-2)-D MG/KG NA 13.1 NA 605 J
DSB-2B 6 DRMO Storage Yard DSB-02B(0-2) MG/KG NA 8.3 J NA 44.4 J
DSB-5 6 DRMO Storage Yard DSB-05(7.5-8.5) MG/KG 15800 19 U 23400 114.6
DSB-5 6 DRMO Storage Yard DSB-05(7.5-8.5)-D MG/KG 15800 19 U 23400 98.2
DSB-7B 6 DRMO Storage Yard DSB-07B(0-2) MG/KG NA 11.7 NA 9990
99PT-01 6 DRMO - Shoreline/cap 99PT01071-001 MG/KG 12600 12.8 J 29800 11600 J
99PT-02 6 DRMO - Shoreline/cap 99PT01071-002 MG/KG 9980 30 J 70800 110000 J
99PT-03 6 DRMO - Shoreline/cap 99PT01071-003 MG/KG 15000 18.8 J 31300 55200 J
99PT-04 6 DRMO - Shoreline/cap 99PT01071-004 MG/KG 15400 14.8 J 26700 18900 J
99PT 05 6 DRMO Shoreline/cap 99PT01071 005 MG/KG 13300 17 7 J 37200 4630 J99PT-05 6 DRMO - Shoreline/cap 99PT01071-005 MG/KG 13300 17.7 J 37200 4630 J
99PT-06 6 DRMO - Shoreline/cap 99PT01071-006 MG/KG 13400 19.2 J 26900 560 J
99PT-07 6 DRMO - Shoreline/cap 99PT01071-007 MG/KG 16200 122 J 90600 6860 J
99PT-08 6 DRMO - Shoreline/cap 99PT01071-008 MG/KG 16500 92.4 J 76800 4450 J
TPI-SB01 29 TeePee Incnrtr - WDA TPI-SB01-0103-98 MG/KG 11800 20.9 28000 4300
TPI-SB01 29 TeePee Incnrtr - WDA TPI-SS01-0001-98 MG/KG 8440 11.5 24800 1810
TPI-SB01 29 TeePee Incnrtr - WDA TPI-SB01-0305-98 MG/KG 12200 13.1 27000 1400
TPI-SB01 29 TeePee Incnrtr - WDA TPI-SB01-0709-98 MG/KG 14000 19.3 34300 1210
TPI-SB01 29 TeePee Incnrtr - WDA TPI-SB01-0507-98 MG/KG 10200 14.4 22100 418
TPI-SB02 29 TeePee Incnrtr (DRMO area) TPI-SB02-0103-98 MG/KG 14100 13.6 41400 270
TPI-SB02 29 TeePee Incnrtr (DRMO area) TPI-SS02-0001-98 MG/KG 9070 8 23200 264
TPI-SB02 29 TeePee Incnrtr (DRMO area) TPI-SB02-1113-98 MG/KG 20000 16.7 35000 62.2 J
TPI-SB02 29 TeePee Incnrtr (DRMO area) TPI-SB02-0305-98 MG/KG 11000 16.5 28000 45.4
TPI-SB02 29 TeePee Incnrtr (DRMO area) TPI-SB02-1315-98 MG/KG 14700 14.6 24600 14 J
TPI-SB08 29 Trench Area - soil removed TPI-SB-08-0810-02 MG/KG 13600 15.7 30700 438 J
TPI-SB08 29 Trench Area - soil removed TPI-SB-08-0206-02 MG/KG 7780 7.6 17500 198 J
TPI-SB08 29 Trench Area - soil removed TPI-SB-08-0002-02 MG/KG 6490 5.9 13200 14.2 J
TPI-SB09 29 Trench Area - soil removed TPI-SB-09-0002-02 MG/KG 8300 9 18700 1530 J
TPI-SB09 29 Trench Area - soil removed TPI-SB-09-0203-02 MG/KG 5900 6.2 13300 302 J
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Table A.3 - App A, Att 1
Evaluation of New COPCs

Operable Unit 2 - Sites 6 and 29

location_id site Area sample_id units
Aluminum_

res
Al_ 
qual

Cobalt_re
s

Cobalt_
qual Iron_res

Iron_
qual Lead_res

Lead_
qual

TPI-SB10 29 Trench Area - soil removed TPI-SB-10-0001-02 MG/KG 13400 34.5 33300 3800 J
TPI-SB10 29 Trench Area - soil removed TPI-SB-10-0001-02-D MG/KG 15700 29 38700 1590 J
DSB-8 29 WDA DSB-08(22-24) MG/KG 5550 27.8 206000 19700
DSB-8 29 WDA DSB-08(37-39) MG/KG 13900 15.2 47200 7300
DSB-8 29 WDA DSB-08(27.5-29) MG/KG 4470 24.5 177000 4300
DSB-8 29 WDA DSB-08(0-2) MG/KG 12200 27.3 55600 3320
DSB-8 29 WDA DSB-08(15-17) MG/KG 4680 22.3 254000 3260
DSB-8B 29 WDA DSB-08B(4-6) MG/KG 5530 41.2 102000 5650
DSB-8B 29 WDA DSB-08B(0-2) MG/KG 10500 11.6 17200 726 J
DSB-9 29 WDA DSB-09(6-8) MG/KG 30700 42.2 112000 4720 J
DSB-9 29 WDA DSB-09(11-13) MG/KG 7530 11.6 65100 1990 J
DSB-9 29 WDA DSB-09(0-2) MG/KG 9310 7.6 J 14300 18.2 J
DSB-9 29 WDA DSB-09(0-2)-D MG/KG 9560 6.4 J 13100 15 J
SS-12-03 29 WDA SS-12-03-D MG/KG NA 2.5 J NA 67.4
SS-12-03 29 WDA SS-12-03 MG/KG NA 2.5 J NA 47.4
TPI-SB03 29 WDA TPI-SB03-0103-98 MG/KG 19400 18.7 31700 466
TPI-SB03 29 WDA TPI-SS03-0001-98 MG/KG 9860 7.2 14600 437
TPI-SB03 29 WDA TPI-SB03-0305-98 MG/KG 21300 14.8 23200 24.9
TPI-SB04 29 WDA TPI-SB04-0507-98 MG/KG 4720 18.4 43400 116000
TPI-SB04 29 WDA TPI-SB04-1113-98 MG/KG 5200 35.6 258000 7180
TPI-SB04 29 WDA TPI-SB04-1517-98 MG/KG 6160 20.8 J 180000 3340
TPI-SB04 29 WDA TPI-SB04-0305-98 MG/KG 16400 27.8 83900 3080
TPI-SB04 29 WDA TPI-SB04-0103-98 MG/KG 7820 8.3 37100 1050
TPI-SB04 29 WDA TPI-SB04-1921-98 MG/KG 10500 10.4 77300 626
TPI-SB04 29 WDA TPI-SS04-0001-98 MG/KG 9860 5.8 15100 173 J
TPI-SB05 29 WDA TPI-SB05-0103-98 MG/KG 5720 4.9 12600 583 J
TPI-SB05 29 WDA TPI-SB05-0305-98 MG/KG 5840 5.8 19100 448 J
TPI SB05 29 WDA TPI SB05 0305 98 D MG/KG 8650 6 3 18200 407 JTPI-SB05 29 WDA TPI-SB05-0305-98-D MG/KG 8650 6.3 18200 407 J
TPI-SB05 29 WDA TPI-SS05-0001-98-D MG/KG 5220 3.4 10000 23 J
TPI-SB05 29 WDA TPI-SS05-0001-98 MG/KG 5200 3.8 10700 20 J
TPI-SB06 29 WDA TPI-SB06-0305-98 MG/KG 11700 17.3 42900 6230 J
TPI-SB06 29 WDA TPI-SB06-0507-98 MG/KG 15900 33.2 75000 4320
TPI-SB06 29 WDA TPI-SB06-1820-98 MG/KG 4750 25.6 246000 2910
TPI-SB06 29 WDA TPI-SB06-1012-98 MG/KG 9900 18 81700 1710
TPI-SB06 29 WDA TPI-SB06-1012-98-D MG/KG 8720 20.7 75900 1560
TPI-SB06 29 WDA TPI-SS06-0001-98 MG/KG 9310 3.8 10200 57
TPI-SB06 29 WDA TPI-SB06-0103-98 MG/KG 6490 6.5 10600 11.7 J
TPI-SB07 29 WDA TPI-SB07-1517-98 MG/KG 11800 28.4 112000 5870
TPI-SB07 29 WDA TPI-SB07-0103-98 MG/KG 12400 28 82900 4230
TPI-SB07 29 WDA TPI-SB07-1113-98 MG/KG 11300 8.2 21200 31.1
TPI-SB07 29 WDA TPI-SS07-0001-98 MG/KG 10700 4.4 12800 20.2 J
TPI-SB07 29 WDA TPI-SB07-0507-98 MG/KG 7600 5.8 13800 13.4
TPI-SB07 29 WDA TPI-SB07-0305-98 MG/KG 8110 6.4 14100 5.3

USEPA Residential RSLs (November 2010)  - Aluminum (77,000 mg/kg); Cobalt (23 mg/kg); Iron (55,000 mg/kg)
Highlighted cells have concentrations greater than the Residential RSL.  Bold/Italic results are for samples within the construction worker remediation area.
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DEVELOPMENT OF RISK-BASED PRELIMINARY REMEDIAL GOALS 



ATTACHMENT 2 
DEVELOPMENT OF RISK-BASED PRELIMINARY REMEDIAL GOALS 

 
Methodology used to develop risk-based preliminary remedial goals (PRGs) for chemicals of concern 

(COCs) is described herein.  Risk-based PRGs were calculated for PAHs (expressed as benzo(a)pyrene 

equivalents), total PCBs, antimony, copper, lead, and nickel in surface/subsurface soil are the COCs and 

media of concern.  Construction workers, occupational (commercial) workers, adult recreational users, 

and child and adult residents were identified as the receptors of concern based on current, future, and 

hypothetical future land uses.   

 

DEVELOPMENT OF PRELIMINARY REMEDIAL GOALS FOR DIRECT CONTACT WITH SOIL 
The assumption was made that exposure to chemicals in soil occurred through incidental ingestion, 

dermal contact, and inhalation of fugitive dust and volatiles.  The incremental lifetime cancer risk (ILCR) is 

calculated from: 

 

[ ])CSF)(Intake()CSF)(Intake()CSF)(Intake(CILCR inhinhdermdermoralingS ++=  

 

and the hazard index (HI) is calculated from: 
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where:  CS  = chemical concentration in soil (mg/kg) 

  Intakeing  = intake through incidental ingestion (kg/kg/day) 

  Intakederm = dermally absorbed dose (kg/kg/day) 

  Intakeinh  = intake through inhalation (kg/kg/day) 

  CSForal  = oral cancer slope factor (mg/kg/day)-1 

  RfDoral  = oral reference dose (mg/kg/day) 

  CSFderm  = dermal cancer slope factor (mg/kg/day)-1 

  RfDderm  = dermal reference dose (mg/kg/day) 

  CSFinh  = inhalation cancer slope factor (mg/kg/day)-1 

  RfDinh  = inhalation reference dose (mg/kg/day) 

 

A soil concentration (PRGSoil) corresponding to a target cancer risk (TCR) or target hazard index (THI) 

can be calculated by rearranging the above equations and solving for the soil concentration.  The PRGSoil 

for carcinogens is calculated from: 
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The intake through incidental ingestion of soil is calculated from: 

 

(BW)(AT)
ED)(CF))(FI)(EF)((IR  =  Intake s

ing  

 

 where:  Intakeing  = intake of contaminant from soil (kg/kg/day) 

   IRs  = ingestion rate (mg/day) 

   FI  = fraction ingested from contaminated source  

      (dimensionless) 

   EF  = exposure frequency (days/yr) 

   ED  = exposure duration (yr) 

   CF  = conversion factor (1 x10-6 kg/mg) 

   BW  = body weight (kg) 

   AT  = averaging time (days); 

      for noncarcinogens, AT = ED x 365 days/yr; 

      for carcinogens, AT = 70 yr x 365 days/yr 

 

Exposure assumptions used to calculate the intake through incidental ingestion of soil were updated as 

appropriate based on updates since the Revised OU2 Risk Assessment (TtNUS, November 2000). 

 

The intake from dermal contact with soil is calculated from: 

 

 

(BW)(AT)
)(ED)BS)(CF)(EF(SA)(AF)(A  =  Intakederm  

 where: Intakederm = amount of chemical absorbed during contact 

     with soil (kg/kg/day) 

  SA  = skin surface area available for contact (cm2/day) 

  AF  = skin adherence factor (mg/cm2) 

  ABS  = absorption factor (dimensionless) 
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  CF  = conversion factor (1 x 10-6 kg/mg) 

  EF  = exposure frequency (days/yr) 

  ED  = exposure duration (yr) 

  BW  = body weight (kg) 

  AT  = averaging time (days);  

     for noncarcinogens, AT = ED x 365 days/yr; 

     for carcinogens, AT = 70 yr x 365 days/yr 

 

Exposure assumptions used to calculate the intake through dermal contact of soil were updated as 

appropriate based on updates since the Revised OU2 Risk Assessment (TtNUS, November 2000). 

 

And the intake through inhalation of chemicals that have volatilized from soil is calculated from: 
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 where: Intakeinh = intake of chemical from air via inhalation (kg/kg/day) 

   IRa  = inhalation rate (m3/hr) 

   ET   = exposure time (hours/day) 

   EF  = exposure frequency (days/yr) 

   ED   = exposure duration (yr) 

   VF  = volatilization factor (kg/m3) 

   PEF  = particulate emission factor (kg/m3) 

   BW  = body weight (kg) 

   AT  = averaging time (days); 

      for noncarcinogens, AT = ED x 365 days/yr; 

      for carcinogens, AT = 70 yr x 365 days/yr 

 

The particulate emissions factor, PEF, relates the concentration of the chemical in soil with the 

concentration of dust particles in air.  A value of 1.1 x 10+10 m3/kg for PEF was calculated using the 

methodology presented in USEPA’s Soil Screening Guidance (1996).   The volatilization factor (VF) is 

chemical specific factor and was also calculated using the methodology present in the Soil Screening 

guidance.  Exposure assumptions used to calculate the intake through inhalation of fugitive dust and 

volitates were updated as appropriate based on updates since the Revised OU2 Risk Assessment 

(TtNUS, November 2000). 
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The PRGs were developed for target cancer risk levels of 1 x 10-5 and 1 x 10-6, and a target hazard index 

of 1.  The PRGs are presented in Table 1. 

 

The methodology for calculating carcinogenic PRGs was performed in accordance with USEPA risk 

assessment guidance (USEPA 2005a and 2005b).  

 

DEVELOPMENT OF PRELIMINARY REMEDIAL GOALS FOR LEAD 
 

PRGs for exposures to lead by construction workers, industrial workers, and adult recreational users were 

developed using USEPA’s TRW for Model for lead (USEPA, January 2003).  The OSWER soil screening 

level of 400 mg/kg for residential land use (USEPA, February 1994) was used as the PRG for residents. 
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EXPOSURE ASSUMPTIONS FOR PRG CALCULATIONS 





VALUES USED FOR DAILY INTAKE PRG CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CONSTRUCTION WORKERS - SOILS TO AIR

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

enat10 Trneframe: CurrentlFuture

: SUrfacelSubsuriace Soil

e MedIum: Air

E_eRoute Receptor Population Receptor Age Exposure POint Parameter Parameter Definition Value Units Ratlonalel Intake EquatiOn!
Code Reference Model Name

Inhatation ConstrucIIon WOIkets Adult 0U2 ET Exposure Tine 8 hoo's/day (1) Intake (kg/kg-day) =
InR InhaJatlon Rele 2.5 m3IIv USEPA. 2OO2a

EF Exposure Frequency 150 dayslyear (2), USEPA, 1991 InR x ET x EF x ED x (]NFJ + 11tpEFl

ED Exposure Duration 1 years USEPA,2OO2b BWxAT

BW BodyWeighl 70 kg USEPA.1997

AT-G Averaging TIme (Cancer) 25550 days USEPA,l989

AT-N Averaging Time (Non-Cancer) 365 days USEPA,1989

PEF Particulate Emission Factor 1.62E<OO Ill3Ikg USEPA,2002a

VF Volatilization Factor Chemical-soecific m3Iko USEPA. 2OO2a

Notes:

1. Prolessional judgement: Average length 01 a work day.

2. OCCupational defaull based on USEPA, 1991.

Sources:

USEPA, 1989: Risk AsSessment Guidance for Superfund. Vol 1: Human Health evaluation Manual, Part A. EPA/54Co'1-88I08O.

USEPA. 1991: Risk Aesessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Standard Defaun Exposure Factors, OSWER Directive 9285.6-03. March,I991.

USEPA. 1997: Exposure Factors Handbook. USEPA/6OOI8-951002FA.

USEPA, 2OO2a: SUpplemental Guidance for Developing Soil SCreening Levals for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:C8lculatlng Upper Confidence Uni1s for Exposure Point Concentrations at Hazardous Weste Siles. OSWER 9285.8-10, December.







VAlUES USED FOR DAILY INTAKE PRG CALCULATIONS

REASONABLE MAXIMUM EXPOSURE· ADULT RECREATIONAL USER· SOILS

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

Scenario TmefJame: Future

Medium: SurfacelSubsurfac.. Soil

Exposure Medium: Surface/Subsurface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Delinilion Value Units Rationale! Intake Equationl

Code Reference Model Name

Ingestion Recreational User AduR 002 IR·S Ingestlon Rate 100 mglday USEPA, 2002 Intake(k~)=

CF3 Conversion Factor 3 1.0E-06 kg!mg -
FI Fraction IngesI9d 0.5 unilless - IRS x CF3 x FI x EF x ED

EF Exposure Frequency 52 days!year USEPA,l994 BWxAT

EDl Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 1989,2005

ED2 Exposure Duration (Age 16 • 30) 14 years (1), USEPA, 1989, 2005

BW Body Weight 70 k9 USEPA, 1997

AT-G Averaging Tone (Cancer) 25,550 days USEPA, 1989

AT·N Averaooa Tme (Non-Gancerl 8,760 davs USEPA, 1989

Dermal Recreational User AduR 002 CF3 Conv9lSion Factor 3 1.0E-06 kgfmg - DerrnaJly Absorbed Dose (kg/kg-day) =

SA Skin Surface Avalable for Contact 5,700 c:m2 USEPA, 2004

SSAF SolI to Skin Adherence Factor 0.07 mglcm2levent USEPA,2004 CF3 x SA x SSAf x DABS x EF x ED

DABS Absorption Factor ChemiCal Specilic unitless USEPA,2004 BWxAT

EF Exposure Frequency 52 dayslyear USEPA,l994

EDl Exposure Duration (Age 6 • 16) 10 years (1), USEPA, 1989,2005

ED2 Exposure Duration (Age 18- 30) 14 years (1), USEPA, 1989,2005

BW BodyWeigh1 70 kg USEPA.1997

AT-G AVeraging T1me (Cancer) 25.550 days USEPA, 1989

AT.N Averaging llme (Non-Gancer) 8,760 davs USEPA, 1989

Nates:

1 • Adults were evaluated as one age group (7 • 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residantial adults were evaluated as two age groups. 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Ear1y·L1fe Exposure to Carcinogens (USEPA. 2005).

Sources:

USEPA. 1989: Risk Assessment Guidance for Superfund. Vol 1: Human HeaRh Evaluation Manual, Part A.

USEPA, 1994: USEPA Region I RiSk Updates, August 1994.

USEPA, 1997: Exposure Factors Handbook. USEPAf6OOIIl..95IOO2FA.

USEPA, 2002: Supplemental Guidance for Developing SolI Screening Levels for Superfund Sltes. OSWER 9355.4-24.

USEPA, 2004: RiSk Assessment Guidance lor Superfund (Part E, Supplemental Guidance lor Dermal Risk Assessment) FInal. EPAI54OIRI99IOO5.

---~ ..._---------------------
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ATTACHMENT 3 

POST‐REMEDIATION EXPOSURE POINT CONCENTRATION EVALUATION FOR 
OPERABLE UNIT 2 FEASIBILITY STUDY 

 

A quantitative evaluation of post-remedial exposure point concentrations (EPCs) for COCs was 

conducted to determine whether COC concentrations would be less than current and anticipated future 

use scenarios if the contamination in the construction worker remediation area were removed.  To 

perform this evaluation, all data for the DRMO was queried and those samples in that dataset within the 

construction worker remediation area were labeled as DRMO-construction, and all other samples within 

the DRMO were labeled as DRMO-non (samples not within the construction worker remediation area).  

The concentration of COCs at locations within the construction worker remediation area were replaced 

with corresponding November 2010, residential USEPA Regional Screening Levels (RSLs).  The 

residential RSLs were used as post-remediation concentrations because under an excavation alternative 

the clean backfill soil are expected to at least have concentrations less than the residential RSLs for OU2 

COCs.  Use of residential RSLs for this evaluation is considered conservative and should bias EPCs to 

higher concentrations than expected after a removal action.  After replacing COC concentrations for 

samples within the removal action area with corresponding residential RSLs, EPCs were calculated for 

site COCs using USEPA software (ProUCL version 4.1.00).  Table A.1 of this attachment lists the data 

used for this evaluation, and Table A.2 lists the EPCs results for site COCs.  ProUCL outputs are included 

at the end of this attachment.  

 

In Table A.1, observed concentration column represents the data for the sample location.  The excavated 

concentration is the residential RSL.  For duplicate pairs, the average result was used in the ProUCL 

calculation. 



 
 

DATASET AND PROUCL OUTPUTS 
 



TABLE A.1 - APP A, ATT 3
OBSERVED AND ESTIMATED EXCAVATION DATA SETS

OPERABLE UNIT 2 FEASABILITY STUDY
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

LOCATION(1) SAMPLE ID
OBSERVED 
[ANTIMONY] 

(mg/kg)

EXCAVATED 
[ANTIMONY] 

(mg/kg)

OBSERVED 
[COPPER] 

(mg/kg)

EXCAVATED 
[COPPER] 

(mg/kg)

OBSERVED 
[LEAD] 
(mg/kg)

EXCAVATED 
[Lead] (mg/kg)

OBSERVED [BAP 
EQUIVALENT](2,3) 

(µg/kg)

EXCAVATED [BAP 
EQUIVALENT](2, 3)  

(µg/kg)

OBSERVED 
TOTAL 

AROCLOR(2)  

(µg/kg)

EXCAVATED 
TOTAL 

AROCLOR(2)  

(µg/kg)

OBSERVED 
TOTAL PCB 

CONGENERS(2)  

(µg/kg)

EXCAVATED 
TOTAL PCB 

CONGENERS(2)  

(µg/kg)

TOTAL 
PCBS(4)

DRMO - construction 99PT01071-002 279 31.0 1220  J 3100 110000  J 400
DRMO - construction 99PT01071-003 72.7 31.0 9480  J 3100 55200  J 400
DRMO - construction 99PT01071-004 47.0 31.0 716  J 3100 18900  J 400
DRMO - construction 99PT01071-005 7.5 31.0 604  J 3100 4630  J 400
DRMO - construction 99PT01071-006 2.8  J 31.0 123  J 3100 560  J 400
DRMO - construction 99PT01071-007 20.2 31.0 2960  J 3100 6860  J 400
DRMO - construction 99PT01071-008 74.0 31.0 2490  J 3100 4450  J 400
DRMO - construction DS-2(0-1) 7.7  R 31.0 278 3100 786  J 400 310 15 0 220 220
DRMO - construction DS-2(0-1)-AVG 17.1  J 31.0 220 3100 1828  J 400 310 15 0 220 220
DRMO - construction DS-2(0-1)-D 17.1  J 31.0 161 3100 2870  J 400 0 220 220
DRMO - construction DS-3(0-0.5) 580  J 31.0 568 3100 255000  J 400 460 15 6000 220 220
DRMO - construction DS-4(0-0.5) 19.6  R 31.0 1840 3100 6130  J 400 240 15 7500 220 220
DRMO - construction DS-6(0-1) 12 4 R 31 0 246 3100 7700 J 400 16000 15 0 220 220DRMO - construction DS-6(0-1) 12.4  R 31.0 246 3100 7700  J 400 16000 15 0 220 220
DRMO - construction DS-7(0-1) 6.4  R 31.0 87.1 3100 74600  J 400 0 15 0 220 220
DRMO - construction DS-9(0-2) 30.4  R 31.0 466 3100 25700  J 400 0 15 0 220 220
DRMO - construction DSB-02(0-2) 23.0 31.0 1460 3100 26300 400 4800 220 220
DRMO - construction DSB-02(0-2)-AVG 25.9 31.0 1440 3100 26500 400 5800 220 220
DRMO - construction DSB-02(0-2)-D 28.8 31.0 1410 3100 26600 400 6800 220 220
DRMO - construction DSB-02(5-7) 13.6 31.0 979 3100 9310 400 3200 220 220
DRMO - construction DSB-03(0-2) 2470 31.0 412 3100 130000 400 7700 220 220
DRMO - construction DSB-05(0-2) 8.3  B 31.0 113 3100 1960 400
DRMO - construction DSB-05(5-7) 6.7  U 31.0 109 3100 2360 400 18000 220 220
DRMO - construction DSB-05(7.5-8.5) 0.60  U 31.0 24.9 3100 115 400 0 220 220
DRMO - construction DSB-05(7.5-8.5)-AVG 0.60  U 31.0 24.8 3100 106 400 0 220 220
DRMO - construction DSB-05(7.5-8.5)-D 0.60  U 31.0 24.8 3100 98.2 400 0 220 220
DRMO - construction DSB-06A(0-2) 6510 31.0 193 3100 59500 400 1800 220 220
DRMO - construction DSB-06C(0-2) 5.1  J 31.0 541 3100 2680 400 0 220 220
DRMO - construction DSB-06C(0-2)-AVG 9.2  J 31.0 382 3100 4010 400 420 220 220
DRMO - construction DSB-06C(0-2)-D 13.3  B 31.0 223 3100 5330 400 830 220 220
DRMO - construction DSB-07B(0-2) 26.5  J 31.0 688  J 3100 9990 400 21000 15 18000 220 220DRMO  construction DSB 07B(0 2) 26.5  J 31.0 688  J 3100 9990 400 21000 15 18000 220 220
DRMO - construction FCS-38-0005-1184 1600 400
DRMO - construction FCS-38-0102-1184 344 400
DRMO - construction FCS-38-0501-1184 4.8 400
DRMO - construction FCS-42-0005-1184 35400 400
DRMO - construction FCS-42-0005-1184-AVG 26700 400
DRMO - construction FCS-42-0005-1184-D 18000 400
DRMO - construction FCS-42-0102-1184 3210 400
DRMO - construction FCS-42-0501-1184 35600 400
DRMO - construction FCS-43-0005-1184 10700 400
DRMO - construction FCS-43-0102-1184 9.6 400
DRMO - construction FCS-43-0501-1184 13.5 400
DRMO - construction FCS-44-0005-1184 5.0 400
DRMO - construction FCS-44-0102-1184 80800 400
DRMO - construction FCS-44-0501-1184 147000 400
DRMO - construction FCS-45-0005-1184 62.0 400
DRMO - construction FCS-45-0102-1184 17300 400
DRMO - construction FCS-45-0501-1184 35200 400

O CS 46 000 1184 3060 00DRMO - construction FCS-46-0005-1184 3060 400
DRMO - construction FCS-46-0005-1184-AVG 2890 400
DRMO - construction FCS-46-0005-1184-D 2720 400
DRMO - construction FCS-46-0102-1184 9010 400
DRMO - construction FCS-46-0501-1184 5340 400
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TABLE A.1 - APP A, ATT 3
OBSERVED AND ESTIMATED EXCAVATION DATA SETS

OPERABLE UNIT 2 FEASABILITY STUDY
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

LOCATION(1) SAMPLE ID
OBSERVED 
[ANTIMONY] 

(mg/kg)

EXCAVATED 
[ANTIMONY] 

(mg/kg)

OBSERVED 
[COPPER] 

(mg/kg)

EXCAVATED 
[COPPER] 

(mg/kg)

OBSERVED 
[LEAD] 
(mg/kg)

EXCAVATED 
[Lead] (mg/kg)

OBSERVED [BAP 
EQUIVALENT](2,3) 

(µg/kg)

EXCAVATED [BAP 
EQUIVALENT](2, 3)  

(µg/kg)

OBSERVED 
TOTAL 

AROCLOR(2)  

(µg/kg)

EXCAVATED 
TOTAL 

AROCLOR(2)  

(µg/kg)

OBSERVED 
TOTAL PCB 

CONGENERS(2)  

(µg/kg)

EXCAVATED 
TOTAL PCB 

CONGENERS(2)  

(µg/kg)

TOTAL 
PCBS(4)

DRMO - construction FCS-47-0002-1184 580 400
DRMO - construction FCS-47-0204-1184 4040 400
DRMO - construction FCS-47-0810-1184 15.9 400
DRMO - construction FCS-48-0002-1184 42.9 400
DRMO - construction FCS-48-0204-1184 1370 400
DRMO - construction FCS-49-0002-1184 1580 400
DRMO - construction FCS-49-0406-1184 383 400
DRMO - construction FCS-49-0608-1184 589 400
DRMO - construction FCS-49-0810-1184 82.5 400
DRMO - construction FCS-50-0002-1184 11200 400
DRMO - construction FCS-50-0204-1184 18200 400
DRMO - construction FCS-50-0608-1184 3670 400
DRMO - construction FCS-53-0608-1184 3320 400DRMO - construction FCS-53-0608-1184 3320 400
DRMO - construction FCS-54-0406-1184 14300 400
DRMO - construction OU2-SB-121-0204 683  J 3100 16200  J 400 120 15 1800 16 220
DRMO - construction OU2-SB-121-0406 1170  J 3100 19800  J 400 190 15 2300 16 220
DRMO - construction OU2-SB-121-0608 806 3100 8480 400
DRMO - construction OU2-SB-121-0810 587 3100 6740 400
DRMO - construction OU2-SB-122-0204 943  J 3100 42300  J 400 170 15 2400 16 220
DRMO - construction OU2-SB-122-0406 169 3100 21400 400
DRMO - construction OU2-SB-122-0608 98.2 3100 30000 400
DRMO - construction OU2-SB-122-0810 196 3100 19400 400
DRMO - construction OU2-SB-125-0204 194 3100 29600 400
DRMO - construction OU2-SB-126-0204 220 3100 7110 400
DRMO - construction OU2-SB-126-0406 210 3100 3940 400
DRMO - construction OU2-SB-127-0204 279 3100 16200 400
DRMO - construction OU2-SB-127-0406 121 3100 5150 400
DRMO - construction OU2-SB-128-0204 75.3 3100 6500 400
DRMO - construction OU2-SB-128-0406 70.8 3100 278 400
DRMO - construction OU2-SB-128-0810 66.8 3100 155 400DRMO  construction OU2 SB 128 0810 66.8 3100 155 400
DRMO - construction OU2-SB-141-0204 20600 3100 14600 400
DRMO - construction OU2-SB-141-0406 1040 3100 2830 400
DRMO - construction OU2-SB-142-0204 320  J 3100 881  J 400
DRMO - construction OU2-SB-142-0406 48.5 3100 149 400
DRMO - construction OU2-SB-143-0204 109 3100 1330 400
DRMO - construction OU2-SB-143-0406 94.7 3100 1120 400
DRMO - construction OU2-SB-144-0204 4370  J 3100 5650 400 500 15 500 16 220
DRMO - construction OU2-SB-144-0406 689 3100 3990 400
DRMO - construction OU2-SB-147-0204 149  J 3100 1220  J 400 36 15 8400 16 220
DRMO - construction OU2-SB-147-0406 66.4  J 3100 450  J 400 15 15 5100 16 220
DRMO - construction OU2-SB-148-0204 4400  J 3100 5540  J 400
DRMO - construction OU2-SB-148-0406 514 3100 4410 400
DRMO - construction OU2-SB-150-0204 109 3100 301 400
DRMO - construction OU2-SB-150-0406 45.7 3100 122 400
DRMO - construction OU2-SB-151-0204 217 3100 1150 400
DRMO - construction OU2-SB-151-0406 242 3100 401 400
DRMO - construction OU2-SB-152-0204 238 3100 4530 400

O O 2 S 1 2 0406 1830 3100 8 3 00DRMO - construction OU2-SB-152-0406 1830 3100 873 400
DRMO - construction OU2-SB-166-0204 260 3100 1340 400
DRMO - construction OU2-SB-166-0406 38.9  U 3100 186 400
DRMO - construction OU2-SB-166-0607 37.9  U 3100 103 400
DRMO - construction OU2-SB-167-0204 19600 3100 2120 400
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TABLE A.1 - APP A, ATT 3
OBSERVED AND ESTIMATED EXCAVATION DATA SETS

OPERABLE UNIT 2 FEASABILITY STUDY
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

LOCATION(1) SAMPLE ID
OBSERVED 
[ANTIMONY] 

(mg/kg)

EXCAVATED 
[ANTIMONY] 

(mg/kg)

OBSERVED 
[COPPER] 

(mg/kg)

EXCAVATED 
[COPPER] 

(mg/kg)

OBSERVED 
[LEAD] 
(mg/kg)

EXCAVATED 
[Lead] (mg/kg)

OBSERVED [BAP 
EQUIVALENT](2,3) 

(µg/kg)

EXCAVATED [BAP 
EQUIVALENT](2, 3)  

(µg/kg)

OBSERVED 
TOTAL 

AROCLOR(2)  

(µg/kg)

EXCAVATED 
TOTAL 

AROCLOR(2)  

(µg/kg)

OBSERVED 
TOTAL PCB 

CONGENERS(2)  

(µg/kg)

EXCAVATED 
TOTAL PCB 

CONGENERS(2)  

(µg/kg)

TOTAL 
PCBS(4)

DRMO - construction OU2-SB-167-0406 61.7 3100 125 400
DRMO - construction OU2-SB-167-0608 143 3100 161 400
DRMO - construction OU2-SB-168-0204 372 3100 164 400
DRMO - construction OU2-SB-168-0406 252 3100 1120 400
DRMO - construction OU2-SB-169-0204 82.2 3100 107 400
DRMO - construction OU2-SB-170-0204 6920  J 3100 1050 400 160 15 0  U 16 220
DRMO - construction OU2-SB-170-0405 82.8  J 3100 147 400
DRMO - construction OU2-SB-171-0204 907  J 3100 2340 400 160 15 25 16 220
DRMO - construction OU2-SB-171-0405 32.7  J 3100 236 400 84 15 0  U 16 220
DRMO - construction OU2-SB-171-0507 41.3  U 3100 134 400
DRMO - construction OU2-SB-178-0204 281 3100 9090 400
DRMO - construction OU2-SB-178-0405 110 3100 565 400
DRMO - construction OU2-SB-179-0204 2860 J 3100 1380 400 90 15 75 16 220DRMO - construction OU2-SB-179-0204 2860  J 3100 1380 400 90 15 75 16 220
DRMO - construction OU2-SB-179-0405 449  J 3100 46.1 400
DRMO - construction OU2-SB-179-0507 261 3100 421 400
DRMO - construction OU2-SB-179-0709 45.7  U 3100 140 400
DRMO - construction OU2-SS-121-0002 40  U 3100 103 400
DRMO - construction OU2-SS-122-0002 94.0 3100 28200 400
DRMO - construction OU2-SS-125-0002 316  J 3100 37300  J 400 760 15 520 16 220
DRMO - construction OU2-SS-126-0002 580 3100 14800 400
DRMO - construction OU2-SS-127-0002 681  J 3100 11000  J 400 140 15 2000 16 220
DRMO - construction OU2-SS-127-0002-AVG 686.5  J 3100 20650  J 400 140 15 2000 16 220
DRMO - construction OU2-SS-127-0002-D 692  J 3100 30300  J 400
DRMO - construction OU2-SS-128-0002 307  J 3100 14800  J 400 280 15 590 16 220
DRMO - construction OU2-SS-141-0002 19900 3100 14400 400
DRMO - construction OU2-SS-142-0002 4910  J 3100 3890  J 400 780 15 370 16 220
DRMO - construction OU2-SS-143-0002 275 3100 10400 400
DRMO - construction OU2-SS-144-0002 1170 3100 10800  J 400 700 15 430 16 220
DRMO - construction OU2-SS-144-0002-AVG 1400 3100 10950  J 400 560 15 430 16 220
DRMO - construction OU2-SS-144-0002-D 1620 3100 11100  J 400 420 15 440 16 220DRMO  construction OU2 SS 144 0002 D 1620 3100 11100  J 400 420 15 440 16 220
DRMO - construction OU2-SS-147-0002 40.7  U 3100 214 400
DRMO - construction OU2-SS-148-0002 1570  J 3100 3090  J 400 370 15 4200 16 220
DRMO - construction OU2-SS-150-0002 67.7 3100 309 400
DRMO - construction OU2-SS-151-0002 226  J 3100 2240  J 400 610 15 4300 16 220
DRMO - construction OU2-SS-151-0002-AVG 248  J 3100 2475  J 400 610 15 4300 16 220
DRMO - construction OU2-SS-151-0002-D 270  J 3100 2710  J 400
DRMO - construction OU2-SS-152-0002 939  J 3100 7100  J 400 2600 15 9700 16 220
DRMO - construction OU2-SS-166-0002 687 3100 859 400
DRMO - construction OU2-SS-167-0002 15700 3100 1140 400
DRMO - construction OU2-SS-168-0002 9060 3100 1910 400
DRMO - construction OU2-SS-169-0002 243 3100 497 400
DRMO - construction OU2-SS-170-0002 294 3100 2850  J 400 390 15 1300 16 220
DRMO - construction OU2-SS-171-0002 170 3100 2000  J 400 300 15 400 16 220
DRMO - construction OU2-SS-178-0002 562 3100 21500 400
DRMO - construction OU2-SS-179-0002 773 3100 1210  J 400 160 15 15000 16 220
DRMO - construction OU2-TS-101-B 23.8  U 31.0 7960 400 7300 15 21000 220 220
DRMO - construction OU2-TS-101-C 16500 400 9200 15

O O 2 S 102 101 31 0 2 100 00 3300 1 9 00 220 220DRMO - construction OU2-TS-102-B 101  J 31.0 25100 400 3300 15 9400 220 220
DRMO - construction OU2-TS-102-C 30500 400 4300 15
DRMO - construction OU2-TS-104-B 944  J 31.0 30500 400 500 15 9700 220 220
DRMO - construction OU2-TS-104-C 33400 400 930 15
DRMO - construction OU2-TS-105-B 93.7  J 31.0 12600 400 460 15 37000 220 220
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TABLE A.1 - APP A, ATT 3
OBSERVED AND ESTIMATED EXCAVATION DATA SETS

OPERABLE UNIT 2 FEASABILITY STUDY
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

LOCATION(1) SAMPLE ID
OBSERVED 
[ANTIMONY] 

(mg/kg)

EXCAVATED 
[ANTIMONY] 

(mg/kg)
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CONGENERS(2)  

(µg/kg)
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PCBS(4)

DRMO - construction OU2-TS-105-C 13500 400 470 15
DRMO - construction TP-201-0002-P10 33400 3100 16300 400
DRMO - construction TP-201-0002-R10 26900 3100 16300 400
DRMO - construction TP-201-0206-P10 24700 3100 15600 400
DRMO - construction TP-201-0206-R10 23900 3100 15700 400
DRMO - construction TP-202-0002-P10 1430 3100 4410 400
DRMO - construction TP-202-0002-R10 1040 3100 2850 400
DRMO - construction TP-202-0206-P10 476 3100 3090 400
DRMO - construction TP-202-0206-R10 545 3100 3030 400
DRMO - construction TPI-SB-12-0002-02 62.6 31.0 476 3100 26800  J 400 370 15
DRMO - construction TPI-SB-12-0206-02 49.4 31.0 589 3100 24200  J 400 150 15
DRMO - construction TPI-SB-12-0608-02 5.7 31.0 74.1 3100 3680  J 400 34 15

DRMO - non DS-1 (0-1) 9 1 J 9 1 J 539 539 371 J 371 J 3000 3000 690 690 690DRMO - non DS-1 (0-1) 9.1  J 9.1  J 539 539 371  J 371  J 3000 3000 690 690 690
DRMO - non DS-5(0-0.5) 9.7  R 9.7  R 1580 1580 3070  J 3070  J 750 750 6000 6000 6000
DRMO - non DS-8(0-1) 7.5  R 7.5  R 329 329 1260  J 1260  J 290 290 0 0 0
DRMO - non DSB-01(0-2) 6.7  U 6.7  U 410 410 3140 3140 0 0 0
DRMO - non DSB-01(0-2)-AVG 80.2 80.2 376 376 3740 3740 0 0 0
DRMO - non DSB-01(0-2)-D 157 157 341 341 4330 4330 0 0 0
DRMO - non DSB-01B(0-2) 12.6  J 12.6  J 518  J 518  J 1320  J 1320  J 280 280 540 540 540
DRMO - non DSB-01B(0-2)-AVG 10.4  J 10.4  J 478.5  J 478.5  J 962.5  J 962.5  J 320 320 1400 1400 1400
DRMO - non DSB-01B(0-2)-D 8.2  J 8.2  J 439  J 439  J 605  J 605  J 360 360 2200 2200 2200
DRMO - non DSB-02B(0-2) 5.1  U 5.1  U 19.3  U 19.3  U 44.4  J 44.4  J 0 360 U 0 0 0
DRMO - non DSB-04(1-3) 2.1  B 2.1  B 542 542 911 911 0 0 0
DRMO - non DSB-06B(5-7) 1.2  B 1.2  B 29.2 29.2 138 138 0 0 0
DRMO - non DW-12I-0002 220 220 1190 1190
DRMO - non DW-12I-0204 50.3 50.3 180 180
DRMO - non DW-12I-0406 99.8 99.8 433 433
DRMO - non DW-12I-0608 67.5 67.5 230 230
DRMO - non DW-13I-0002 35.3  U 35.3  U 106 106
DRMO - non DW-13I-0204 10200 10200 1180 1180DRMO  non DW 13I 0204 10200 10200 1180 1180
DRMO - non DW-13I-0406 187 187 327 327
DRMO - non DW-13I-0608 100 100 215 215
DRMO - non DW-13I-0810 193 193 410 410
DRMO - non FCS-36-0005-1184 21.0 21.0
DRMO - non FCS-36-0102-1184 608 608
DRMO - non FCS-36-0501-1184 205 205
DRMO - non FCS-37-0005-1184 33.0 33.0
DRMO - non FCS-37-0102-1184 131 131
DRMO - non FCS-37-0501-1184 740 740
DRMO - non FCS-40-0005-1184 1270 1270
DRMO - non FCS-40-0102-1184 649 649
DRMO - non FCS-40-0501-1184 50.1 50.1
DRMO - non OU2-SB-105-0204 88.4 88.4 364 364
DRMO - non OU2-SB-105-0406 87.9 87.9 206 206
DRMO - non OU2-SB-114-0204 66.2 66.2 390 390
DRMO - non OU2-SB-114-0406 48.0 48.0 220 220
DRMO - non OU2-SB-116-0204 99.8 99.8 536 536

O O 2 S 116 0406 112 112 816 816DRMO - non OU2-SB-116-0406 112 112 816 816
DRMO - non OU2-SB-116-0608 117 117 577 577
DRMO - non OU2-SB-116-0810 136 136 463 463
DRMO - non OU2-SB-117-0204 100 100 252 252
DRMO - non OU2-SB-117-0406 96.4 96.4 263 263
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DRMO - non OU2-SB-118-0204 782  J 782  J 1190  J 1190  J 330 330 1000 1000 1000
DRMO - non OU2-SB-118-0406 153 153 340 340
DRMO - non OU2-SB-119-0204 65.2 65.2 419 419
DRMO - non OU2-SB-119-0406 66.3  J 66.3  J 227  J 227  J
DRMO - non OU2-SB-120-0204 257 257 1340 1340
DRMO - non OU2-SB-120-0406 262 262 1160 1160
DRMO - non OU2-SB-123-0204 268 268 325 325
DRMO - non OU2-SB-123-0406 36.4  U 36.4  U 123 123
DRMO - non OU2-SB-124-0204 52.4 52.4 172 172
DRMO - non OU2-SB-129-0204 65.1 65.1 321 321
DRMO - non OU2-SB-129-0406 74.8 74.8 515 515
DRMO - non OU2-SB-130-0204 260 260 945 945
DRMO - non OU2-SB-130-0406 102 102 376 376DRMO - non OU2-SB-130-0406 102 102 376 376
DRMO - non OU2-SB-131-0204 75.7 75.7 260 260
DRMO - non OU2-SB-131-0406 56.0 56.0 186 186
DRMO - non OU2-SB-131-0608 387  J 387  J 1070  J 1070  J
DRMO - non OU2-SB-131-0810 120 120 347 347
DRMO - non OU2-SB-132-0406 41  U 41  U 115 115
DRMO - non OU2-SB-133-0204 42.4 42.4 112 112
DRMO - non OU2-SB-133-0406 57.7 57.7 112 112
DRMO - non OU2-SB-133-0608 46.7 46.7 112 112
DRMO - non OU2-SB-134-0204 93.0 93.0 460 460
DRMO - non OU2-SB-134-0406 135 135 411 411
DRMO - non OU2-SB-135-0204 234 234 526 526
DRMO - non OU2-SB-135-0406 233 233 556 556
DRMO - non OU2-SB-136-0204 57.1 57.1 110 110
DRMO - non OU2-SB-136-0406 42.7 42.7 114 114
DRMO - non OU2-SB-137-0204 62.2 62.2 115 115
DRMO - non OU2-SB-137-0406 63.5 63.5 115 115
DRMO - non OU2-SB-138-0204 248 248 661 661DRMO  non OU2 SB 138 0204 248 248 661 661
DRMO - non OU2-SB-138-0406 330 330 626 626
DRMO - non OU2-SB-139-0204 81.6 81.6 226 226
DRMO - non OU2-SB-139-0406 131 131 368 368
DRMO - non OU2-SB-140-0204 10600 10600 1480 1480
DRMO - non OU2-SB-140-0406 25400  J 25400  J 1550 1550 47 47 0  U 0  U 0  U
DRMO - non OU2-SB-145-0204 850 850 1080 1080
DRMO - non OU2-SB-145-0406 288 288 265 265
DRMO - non OU2-SB-146-0204 624 624 612 612
DRMO - non OU2-SB-149-0204 168 168 740 740
DRMO - non OU2-SB-149-0406 49.3 49.3 364 364
DRMO - non OU2-SB-153-0204 61.7 61.7 190 190
DRMO - non OU2-SB-153-0406 308  J 308  J 1030  J 1030  J
DRMO - non OU2-SB-154-0204 85.6 85.6 745 745
DRMO - non OU2-SB-154-0406 161 161 370 370
DRMO - non OU2-SB-155-0204 93.0 93.0 229 229
DRMO - non OU2-SB-155-0406 51.0 51.0 171 171
DRMO - non OU2-SB-156-0204 56.0 56.0 182 182

O O 2 S 1 6 0406 60 1 60 1 1 8 1 8DRMO - non OU2-SB-156-0406 60.1 60.1 178 178
DRMO - non OU2-SB-157-0204 59.4 59.4 422 422
DRMO - non OU2-SB-158-0204 94.7 94.7 130 130
DRMO - non OU2-SB-160-0204 33.2  U 33.2  U 508 508
DRMO - non OU2-SB-160-0406 33  U 33  U 130 130
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TABLE A.1 - APP A, ATT 3
OBSERVED AND ESTIMATED EXCAVATION DATA SETS

OPERABLE UNIT 2 FEASABILITY STUDY
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

LOCATION(1) SAMPLE ID
OBSERVED 
[ANTIMONY] 

(mg/kg)

EXCAVATED 
[ANTIMONY] 

(mg/kg)

OBSERVED 
[COPPER] 

(mg/kg)

EXCAVATED 
[COPPER] 

(mg/kg)

OBSERVED 
[LEAD] 
(mg/kg)

EXCAVATED 
[Lead] (mg/kg)

OBSERVED [BAP 
EQUIVALENT](2,3) 

(µg/kg)

EXCAVATED [BAP 
EQUIVALENT](2, 3)  

(µg/kg)

OBSERVED 
TOTAL 

AROCLOR(2)  

(µg/kg)

EXCAVATED 
TOTAL 

AROCLOR(2)  

(µg/kg)

OBSERVED 
TOTAL PCB 

CONGENERS(2)  

(µg/kg)

EXCAVATED 
TOTAL PCB 

CONGENERS(2)  

(µg/kg)

TOTAL 
PCBS(4)

DRMO - non OU2-SB-161-0204 32.2  J 32.2  J 59.2  J 59.2  J
DRMO - non OU2-SB-161-0406 65.1 65.1 206 206
DRMO - non OU2-SB-165-0204 219 219 294 294
DRMO - non OU2-SB-165-0406 51.4 51.4 134 134
DRMO - non OU2-SB-165-0608 44.4 44.4 116 116
DRMO - non OU2-SB-172-0204 69.2 69.2 272 272
DRMO - non OU2-SB-172-0405 121 121 339 339
DRMO - non OU2-SB-172-0507 45.7 45.7 668 668
DRMO - non OU2-SB-172-0709 50.7 50.7 646 646
DRMO - non OU2-SB-173-0204 43.8 43.8 224 224
DRMO - non OU2-SB-173-0405 67.5 67.5 102 102
DRMO - non OU2-SB-174-0204 46.8  U 46.8  U 102 102
DRMO - non OU2-SB-176-0204 48 0 48 0 501 501DRMO - non OU2-SB-176-0204 48.0 48.0 501 501
DRMO - non OU2-SB-176-0405 66.2 66.2 240 240
DRMO - non OU2-SB-176-0507 113 113 852 852
DRMO - non OU2-SB-176-0709 41.7  U 41.7  U 193 193
DRMO - non OU2-SB-177-0204 110 110 720 720
DRMO - non OU2-SB-177-0405 42.8 42.8 150 150
DRMO - non OU2-SB-177-0507 37.3  U 37.3  U 114 114
DRMO - non OU2-SB-180-0204 161 161 945 945
DRMO - non OU2-SB-180-0405 41.7  U 41.7  U 104 104
DRMO - non OU2-SB-181-0204 176 176 221 221
DRMO - non OU2-SB-181-0405 37.3  U 37.3  U 109 109
DRMO - non OU2-SB-181-0507 76.1 76.1 133 133
DRMO - non OU2-SB-182-0204 234 234 274 274
DRMO - non OU2-SS-103-0002 82.9  J 82.9  J 94.4  J 94.4  J 78 78 310 310 310
DRMO - non OU2-SS-104-0002 270 270 330 330
DRMO - non OU2-SS-105-0002 98.6  J 98.6  J 210  J 210  J
DRMO - non OU2-SS-114-0002 19.5  J 19.5  J 194  J 194  J 0 3.5 U 9.1 9.1 9.1
DRMO - non OU2-SS-116-0002 54.6 54.6 217 217DRMO  non OU2 SS 116 0002 54.6 54.6 217 217
DRMO - non OU2-SS-117-0002 -23.0 -23.0 373 373
DRMO - non OU2-SS-118-0002 73.0 73.0 202 202
DRMO - non OU2-SS-119-0002 113 113 1230 1230
DRMO - non OU2-SS-120-0002 59.9 59.9 309 309
DRMO - non OU2-SS-123-0002 278 278 297 297
DRMO - non OU2-SS-124-0002 244  J 244  J 3830  J 3830  J 230 230 230 230 230
DRMO - non OU2-SS-129-0002 82.7 82.7 578 578
DRMO - non OU2-SS-130-0002 223 223 1190 1190
DRMO - non OU2-SS-131-0002 102  J 102  J 250  J 250  J 60 60 490 490 490
DRMO - non OU2-SS-132-0002 33.9  U 33.9  U 111 111
DRMO - non OU2-SS-133-0002 58.1  U 58.1  U 126 126
DRMO - non OU2-SS-134-0002 388  J 388  J 1650  J 1650  J 73 73 3200 3200 3200
DRMO - non OU2-SS-135-0002 2710 2710 1610 1610
DRMO - non OU2-SS-136-0002 50.4 50.4 144 144
DRMO - non OU2-SS-137-0002 50.3 50.3 156 156
DRMO - non OU2-SS-138-0002 955  J 955  J 1080  J 1080  J 25 25 0  U 0  U 0  U
DRMO - non OU2-SS-139-0002 152  J 152  J 373  J 373  J

O O 2 SS 140 0002 18 00 18 00 2390 2390 3 3 290 290 290DRMO - non OU2-SS-140-0002 18700 18700 2390  J 2390  J 37 37 290 290 290
DRMO - non OU2-SS-140-0002-AVG 20900 20900 1850  J 1850  J 33 33 290 290 290
DRMO - non OU2-SS-140-0002-D 23100 23100 1310  J 1310  J 28 28 290 290 290
DRMO - non OU2-SS-145-0002 255 255 765 765
DRMO - non OU2-SS-146-0002 504  J 504  J 746  J 746  J 920 920 130 130 130
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TABLE A.1 - APP A, ATT 3
OBSERVED AND ESTIMATED EXCAVATION DATA SETS

OPERABLE UNIT 2 FEASABILITY STUDY
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

LOCATION(1) SAMPLE ID
OBSERVED 
[ANTIMONY] 

(mg/kg)

EXCAVATED 
[ANTIMONY] 

(mg/kg)

OBSERVED 
[COPPER] 

(mg/kg)

EXCAVATED 
[COPPER] 

(mg/kg)

OBSERVED 
[LEAD] 
(mg/kg)

EXCAVATED 
[Lead] (mg/kg)

OBSERVED [BAP 
EQUIVALENT](2,3) 

(µg/kg)

EXCAVATED [BAP 
EQUIVALENT](2, 3)  

(µg/kg)

OBSERVED 
TOTAL 

AROCLOR(2)  

(µg/kg)

EXCAVATED 
TOTAL 

AROCLOR(2)  

(µg/kg)

OBSERVED 
TOTAL PCB 

CONGENERS(2)  

(µg/kg)

EXCAVATED 
TOTAL PCB 

CONGENERS(2)  

(µg/kg)

TOTAL 
PCBS(4)

DRMO - non OU2-SS-146-0002-AVG 504  J 504  J 746  J 746  J 970 100 100 100
DRMO - non OU2-SS-146-0002-D 1000 76 76 76
DRMO - non OU2-SS-149-0002 215 215 1790 1790
DRMO - non OU2-SS-153-0002 170 170 845 845
DRMO - non OU2-SS-154-0002 77.8 77.8 331 331 130 130 57 57 57
DRMO - non OU2-SS-155-0002 59.8 59.8 282 282
DRMO - non OU2-SS-156-0002 61.5 61.5 235 235
DRMO - non OU2-SS-157-0002 398  J 398  J 720  J 720  J 270 270 99 99 99
DRMO - non OU2-SS-158-0002 56.0 56.0 291 291
DRMO - non OU2-SS-159-0002 33.2  U 33.2  U 108 108
DRMO - non OU2-SS-160-0002 36  U 36  U 243 243
DRMO - non OU2-SS-161-0002 45.3 45.3 206 206
DRMO - non OU2-SS-165-0002 38 7 38 7 112 112DRMO - non OU2-SS-165-0002 38.7 38.7 112 112
DRMO - non OU2-SS-172-0002 33.9  U 33.9  U 109 109
DRMO - non OU2-SS-173-0002 78.7 78.7 276 276
DRMO - non OU2-SS-174-0002 77.4 77.4 802 802
DRMO - non OU2-SS-175-0002 56.9 56.9 402 402
DRMO - non OU2-SS-176-0002 38.5  U 38.5  U 966 966
DRMO - non OU2-SS-177-0002 50.4 50.4 434 434
DRMO - non OU2-SS-180-0002 235 235 730 730
DRMO - non OU2-SS-181-0002 2580 2580 679 679
DRMO - non OU2-SS-182-0002 283 283 226 226
DRMO - non SS-01 35.5  J 35.5  J 250  J 250  J 2290 2290 790 790 790
DRMO - non SS-01-03 5.2  U 5.2  U 196  J 196  J 2190 2190 700 700 2300 2300 2300
DRMO - non SS-26 6.1  J 6.1  J 179 179 230 230 760 760 760
DRMO - non TPI-SB02-0103-98 10.8  J 10.8  J 257 257 270  J 270  J 93 93 880 880 880
DRMO - non TPI-SB02-0305-98 0.34  UR 0.34  UR 62.9 62.9 45.4  J 45.4  J 49 49 120 120 120
DRMO - non TPI-SB-11-0002-02 6.2  U 6.2  U 256 256 2080  J 2080  J 0 3600 U
DRMO - non TPI-SB-11-0002-02-AVG 4.3 4.3 237 237 1960  J 1960  J 0 3600 U
DRMO - non TPI-SB-11-0002-02-D 4.3 4.3 217 217 1840  J 1840  J 0 3600 UDRMO  non TPI SB 11 0002 02 D 4.3 4.3 217 217 1840  J 1840  J 0 3600 U
DRMO - non TPI-SB-11-0205-02 3.5  U 3.5  U 379 379 993  J 993  J 210 210
DRMO - non TPI-SS02-0001-98 5.7  J 5.7  J 332 332 264  J 264  J 150 150 180 180 180

Notes Acronyms 
1  DRMO - construction: samples located in the proposed construction worker removal action area of the DRMO. BAP - Benzo(a)pyrene
DRMO - non: samples located in the DRMO that would not be removed if the proposed construction worker removal action took place. DRMO - Defense Reutilization Marketing Office
2 Non-detected values treated as zero. J - concentration was qualified as estimated during data validation
3 If all carcinogenic PAHs are not detected then the detection limit for benzo(a)pyrene used for the BAP equivalent concentration. ID = indentification
4 Values from total Aroclor and total PCB congener calculations. PCB = polychlorinated biphenyl 

R - the reported concentration was qualified as rejected during data validation. 
U - a concentration was not detected.  The value corresponds to a laboratory reporting limit. 
UJ - the non-detected concentration was qualified as estimated during data validation.
UR - the non-detected concentration was qualified as rejected during data validation. 
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TABLE A.2 - APP A, ATT 3
DRMO POST-REMEDIATION EXPOSURE POINT CONCENTRATIONS

OPERABLE UNIT 2 FEASABILITY STUDY
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

Exposure Point Concentration
Chemical of 95%  UCL

Potential Concern (Distribution) Value Units Statistic Rationale

ANTIMONY 34.7 (NP) 34.7 mg/kg 95% KM (Chebyshev) UCL ProUCL version 4.1.00
COPPER 2605 (NP) 2605 mg/kg 97.5% KM (Chebyshev) UCL ProUCL version 4.1.00
LEAD 587 (NP) 587 mg/kg 95% Chebyshev (Mean, Sd) UCL ProUCL version 4.1.00
BAP EQUIVALENT 370 (NP) 370 ug/kg 95% KM (Chebyshev) UCL ProUCL version 4.1.00
TOTAL PCBs 977 (NP) 977 ug/kg 95% Chebyshev (Mean, Sd) UCL ProUCL version 4.1.00

Acronyms 
BAP - Benzo(a)pyrene
mg/kg - millgram per kilogram
NP - Nonparametric
PCBs - polychlorinated biphenyls
ug/kg - microgram per kilogram
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ALTERNATIVE WDA-1: NO ACTION 
CHEMICAL, LOCATION AND ACTION-SPECIFIC ARARs 

OPERABLE UNIT 2- FEASIBILITY STUDY REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
FEDERAL CHEMICAL-SPECIFIC ARARs and TBCs 
Soil/Risk 
Assessment 

Office of Solid Waste and 
Emergency Response 
(OSWER) Directive 9355.4-
12 

To be 
considered 
(TBC) 

United States Environmental Protection 
Agency (USEPA) has provided recommended 
methodology for assessing risk caused by 
exposure to lead in surface soil under 
residential scenarios. 

Guidelines were used to develop risk-based 
cleanup goals for lead in soil. 

Recommendations of the 
Technical Review 
Workgroup for Lead for an 
Approach to Assessing 
Risks Associated with Adult 
Exposures to Lead in Soil. 
(USEPA, January 2003) 

TBC USEPA has provided recommended 
methodology for assessing risks to adult 
receptors caused by exposure to lead in soil 
under residential and commercial/industrial 
scenarios. 

Guidelines were used to develop risk-based 
cleanup goals for lead in soil. 

USEPA Risk Reference 
Doses (RfDs) from 
Integrated Risk Information 
System (IRIS) 

TBC RfDs are estimates of daily exposure for 
human populations (including sensitive 
subpopulations) considered unlikely to cause 
significant adverse health effects associated 
with a threshold mechanism of action in 
human exposure over a lifetime. 

RfDs were used to develop risk-based soil 
cleanup goals for non-carcinogenic contaminants 
of concern (COCs). 

USEPA Human Health 
Assessment Group Cancer 
Slope Factors (CSFs) from 
IRIS 

TBC CSFs present the most up-to-date information 
on cancer risk potency for known and 
suspected carcinogens. 

CSFs were used to develop risk-based soil 
cleanup goals for carcinogenic COCs. 

Guidelines for Carcinogen 
Risk Assessment  
EPA/630/P-03/001F (March 
2005) 
 

TBC These guidelines are used to perform Human 
Health Risk Assessment (HHRA).  They 
provide a framework for assessing possible 
cancer risks from exposures to pollutants or 
other agents in the environment. 

These guidelines were used to develop risk-based 
soil cleanup goals for carcinogenic COCs. 



TABLE B-1 
 

ALTERNATIVE WDA-1: NO ACTION 
CHEMICAL, LOCATION AND ACTION-SPECIFIC ARARs 

OPERABLE UNIT 2- FEASIBILITY STUDY REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
 Supplemental Guidance for 

Assessing Susceptibility 
from Early-Life Exposure to 
Carcinogens EPA/630/R-
03/003F  (March 2005)  

TBC These guidelines are used to perform HHRA 
and address a number of issues pertaining to 
cancer risks associated with early-life 
exposures in general and provide specific 
guidance on potency adjustment for 
carcinogens acting through a mutagenic mode 
of action. 

This guidance was used to develop risk-based soil 
cleanup goals for carcinogenic COCs. 

 

STATE CHEMICAL-SPECIFIC ARARs and TBCs  
Soil/Risk 
Assessment 

Maine Remedial Action 
Guidelines (RAGs) for Soil 
Contaminated with 
Hazardous Substances 
(Section V.H) [Maine 
Department of 
Environmental Protection 
(MEDEP), January 2010] 

TBC The Maine RAGs provide procedures to 
determine soil cleanup levels unless site-
specific risk-based cleanup levels are 
calculated.  Chemical-specific guidelines that 
may assist in making remedial decisions are 
also provided.  Guidelines are presented for 
four exposure scenarios. 

Per Section V.H, site-specific risk-based cleanup 
levels are used instead of RAGs table values. 

FEDERAL LOCATION-SPECIFIC ARARs and TBCs : No ARARs or TBCs 
 
STATE LOCATION-SPECIFIC ARARs and TBCs: No ARARs or TBCs 
 
FEDERAL ACTION-SPECIFIC ARARs and TBCs: No ARARs or TBCs  
 
STATE ACTION-SPECIFIC ARARs and TBCs: No ARARs or TBCs 
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MEDEP –  Maine Department of Environmental Protection         RAG – Remedial Action Guideline                   
OSWER – Office of Solid Waste and Remedial Response     TBC – To be considered 
COC – Contaminant of concern       IRIS – Integrated Risk Information System 
HHRA – Human Health Risk Assessment      CSF – Cancer slope factor 
RfD – Reference Dose         
USEPA – United States Environmental Protection Agency 
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ALTERNATIVE WDA-2: LAND USE CONTROLS AND MONITORING 
CHEMICAL, LOCATION AND ACTION-SPECIFIC ARARs 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
FEDERAL CHEMICAL-SPECIFIC ARARs and TBCs 
Soil/Risk 
Assessment 

Office of Solid Waste and 
Emergency Response 
(OSWER) Directive 9355.4-
12 

To be 
considered 
(TBC) 

United States Environmental Protection Agency 
(USEPA) has provided recommended 
methodology for assessing risk caused by 
exposure to lead in surface soil under residential 
scenarios. 

Guidelines were used to develop risk-based 
cleanup goals for lead in soil. 

Recommendations of the 
Technical Review Workgroup 
for Lead for an Approach to 
Assessing Risks Associated 
with Adult Exposures to Lead 
in Soil.  (USEPA, January 
2003) 

TBC USEPA has provided recommended 
methodology for assessing risks to adult 
receptors caused by exposure to lead in soil 
under residential and commercial/industrial 
scenarios. 

Guidelines were used to develop risk-based 
cleanup goals for lead in soil.  

USEPA Risk Reference 
Doses (RfDs) from Integrated 
Risk Information System  
(IRIS) 

TBC RfDs are estimates of daily exposure for human 
populations (including sensitive subpopulations) 
considered unlikely to cause significant adverse 
health effects associated with a threshold 
mechanism of action in human exposure over a 
lifetime. 

RfDs were used to develop risk-based soil 
cleanup goals for non-carcinogenic contaminants 
of concern (COCs).  

USEPA Human Health 
Assessment Group Cancer 
Slope Factors (CSFs) from 
IRIS 

TBC CSFs present the most up-to-date information 
on cancer risk potency for known and suspected 
carcinogens. 

CSFs were used to develop risk-based soil 
cleanup goals for carcinogenic COCs. 

Guidelines for Carcinogen 
Risk Assessment  
EPA/630/P-03/001F (March 
2005) 
 

TBC These guidelines are used to perform Human 
Health Risk Assessment (HHRA).  They provide 
a framework for assessing possible cancer risks 
from exposures to pollutants or other agents in 
the environment. 

These guidelines were used to develop risk-based 
soil cleanup goals for carcinogenic COCs. 
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ALTERNATIVE WDA-2: LAND USE CONTROLS AND MONITORING 
CHEMICAL, LOCATION AND ACTION-SPECIFIC ARARs 

OPERABLE UNIT 2- FEASIBILITY STUDY REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
Supplemental Guidance for 
Assessing Susceptibility from 
Early-Life Exposure to 
Carcinogens EPA/630/R-
03/003F  (March 2005)  

TBC These guidelines are used to perform HHRA 
and address a number of issues pertaining to 
cancer risks associated with early-life exposures 
in general and provide specific guidance on 
potency adjustment for carcinogens acting 
through a mutagenic mode of action. 

This guidance was used to develop risk-based 
soil cleanup goals for carcinogenic COCs. 

STATE CHEMICAL-SPECIFIC ARARs and TBCs  
Soil/Risk 
Assessment 

Maine Remedial Action 
Guidelines (RAGs) for Soil 
Contaminated with 
Hazardous Substances 
(Section V.H) [Maine 
Department of Environmental 
Protection (MEDEP), January 
2010] 

TBC The Maine RAGs provide procedures to 
determine soil cleanup levels unless site-specific 
risk-based cleanup levels are calculated.  
Chemical-specific guidelines that may assist in 
making remedial decisions are also provided.  
Guidelines are presented for four exposure 
scenarios. 

Per Section V.H, site-specific risk-based cleanup 
levels are used instead of RAGs table values. 

FEDERAL LOCATION-SPECIFIC ARARs and TBCs : No ARARs or TBCs 
 
STATE LOCATION-SPECIFIC ARARs and TBCs: No ARARs or TBCs 
 
FEDERAL ACTION-SPECIFIC ARARs and TBCs: No ARARs or TBCs  
 
STATE ACTION-SPECIFIC ARARs and TBCs: No ARARs or TBCs 

 
MEDEP – Maine Department of Environmental Protection         RAG – Remedial Action Guideline                   
OSWER – Office of Solid Waste and Remedial Response     TBC – To be considered 
COC – Contaminant of concern       IRIS – Integrated Risk Information System 
HHRA – Human Health Risk Assessment      CSF – Cancer slope factor 
RfD – Reference Dose         
USEPA – United States Environmental Protection Agency         
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ALTERNATIVE WDA-3: SURFACE SOIL REMOVAL AND SOIL COVER WITH LAND USE CONTROLS AND MONITORING 
CHEMICAL, LOCATION AND ACTION-SPECIFIC ARARs 

OPERABLE UNIT 2- FEASIBILITY STUDY REPORT 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
FEDERAL CHEMICAL-SPECIFIC ARARs and TBCs 
Soil/Risk 
Assessment 

Office of Solid Waste and 
Emergency Response 
(OSWER) Directive 
9355.4-12 

To be 
considered 
(TBC) 

United States Environmental Protection Agency (USEPA) 
has provided recommended methodology for assessing 
risk caused by exposure to lead in surface soil under 
residential scenarios. 

Guidelines were used to develop preliminary 
remediation goals (PRGs) for lead. 

Recommendations of the 
Technical Review 
Workgroup for Lead for 
an Approach to 
Assessing Risks 
Associated with Adult 
Exposures to Lead in 
Soil.  (USEPA, January 
2003) 

TBC USEPA has provided recommended methodology for 
assessing risks to adult receptors caused by exposure to 
lead in soil under residential and commercial/industrial 
scenarios. 

Guidelines were used to develop risk-based 
cleanup goals for lead in soil.  

USEPA Risk Reference 
Doses (RfDs) from 
Integrated Risk 
Information System 
(IRIS) 

TBC RfDs are estimates of daily exposure for human 
populations (including sensitive subpopulations) 
considered unlikely to cause significant adverse health 
effects associated with a threshold mechanism of action in 
human exposure over a lifetime. 

RfDs were used to develop risk-based soil 
cleanup goals for non-carcinogenic 
contaminants of concern (COCs). 

USEPA Human Health 
Assessment Group 
Cancer Slope Factors 
(CSFs) from IRIS 

TBC CSFs present the most up-to-date information on cancer 
risk potency for known and suspected carcinogens. 

CSFs were used to develop risk-based soil 
cleanup goals for carcinogenic COCs. 

Guidelines for 
Carcinogen Risk 
Assessment  EPA/630/P-
03/001F (March 2005) 

TBC These guidelines are used to perform Human Health Risk 
Assessment (HHRA).  They provide a framework for 
assessing possible cancer risks from exposures to 
pollutants or other agents in the environment. 

These guidelines were used to develop risk-
based soil cleanup goals for carcinogenic 
COCs. 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
Supplemental Guidance 
for Assessing 
Susceptibility from Early-
Life Exposure to 
Carcinogens EPA/630/R-
03/003F  (March 2005)  

TBC These guidelines are used to perform HHRA and address 
a number of issues pertaining to cancer risks associated 
with early-life exposures in general and provide specific 
guidance on potency adjustment for carcinogens acting 
through a mutagenic mode of action. 

This guidance was used to develop risk-
based soil cleanup goals for carcinogenic 
COCs. 

STATE CHEMICAL-SPECIFIC ARARs and TBCs  
Soil/Risk 
Assessment 

Maine Remedial Action 
Guidelines (RAGs) for 
Soil Contaminated with 
Hazardous Substances 
(Section V.H) (MEDEP, 
January 2010)  

TBC The Maine RAGs provide procedures to determine soil 
cleanup levels unless site-specific risk-based cleanup 
levels are calculated.  Chemical-specific guidelines that 
may assist in making remedial decisions are also 
provided.  Guidelines are presented for four exposure 
scenarios. 

Per Section V.H, site-specific risk-based 
cleanup levels are used instead of RAGs 
table values. 

FEDERAL LOCATION-SPECIFIC ARARs and TBCs  
Coastal Zone 
Management 

Coastal Zone 
Management Act [16 
United States Code 
(USC) 1451 et seq.] 

Applicable This act provides for the preservation and protection of 
coastal zone areas.  Federal activities that are in or 
directly affecting the coastal zone must be consistent, to 
the maximum extent practicable, with a federally approved 
state management program. 

Applicable for onshore remedial actions at 
Operable Unit (OU) 2 that would impact the 
coastal zone.  Activities that would reduce 
adverse impacts would be considered and 
implemented, as appropriate to meet the 
substantive requirements of this act.  Maine 
Department of Environmental Protection 
(MEDEP) would be included in the review of 
remedial designs and work plans to meet the 
substantive requirements of this act. 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
Wetlands and US 
Waters 

Clean Water Act (CWA) 
Section 404(b)(1) 
Guidelines for 
Specification of Disposal 
Sites for Dredged or Fill 
Material [40 Code of 
Federal Regulations 
(CFR) Parts 230-232; 33 
CFR Parts 320-330] 

Applicable These regulations outline the requirements for the 
discharge of dredged or fill material into US waters, 
including wetlands.  No activity that adversely affects a US 
waters is permitted if a practicable alternative that has less 
effect is available.  If there is no other practicable 
alternative, impacts must be mitigated. 

This act would be applicable to remedial 
actions that could potentially include 
discharge of excavated material or 
wastewater to the offshore area adjacent to 
the site.   

Other 
Natural  
Resources 

The Endangered Species 
Act of 1973 (16 USC 
1531 et seq.; 50 CFR 
Parts 17 and 402) 

Applicable Provides for consideration of the impacts on endangered 
and threatened species and their critical habitats.  
Requires federal agencies to ensure that any action 
carried out by the agency is not likely to jeopardize the 
continued existence of any endangered or threatened 
species or adversely affect its critical habitat.  The entire 
state of Maine is considered a habitat of the federally-
listed endangered short-nosed sturgeon.   

Remedial activities would be conducted so as 
to avoid any adverse effect under the Act to 
the short-nosed sturgeon.   

Fish and Wildlife 
Coordination Act 
(16 USC 661 et seq.) 

Applicable This act requires any federal agency proposing to modify 
a body of water to coordinate with the United States Fish 
and Wildlife Service (USFWS) or National Marine 
Fisheries Service (NMFS) and appropriate state agencies 
if alteration of a body of water, including discharge of 
pollutants into a wetland or construction in a wetland, will 
occur as a result of offsite remedial activities.   

This act would be applicable to remedial 
actions at OU2 that may impact the coastal 
flood plain or adjacent river.  Activities that 
would reduce adverse impacts would be 
implemented as appropriate after 
coordination with USFWS and NMFS. 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
STATE LOCATION-SPECIFIC ARARs and TBCs 

Natural Resources Maine Natural Resources 
Protection Act Permit by 
Rule Standards [38 
Maine Revised Statutes 
Annotated (MRSA) 480 
et seq.; 06-096 Code of 
Maine Rules (CMR) Part 
305, 1, 2, and 8] 

Applicable  This act regulates activity conducted in, on, or over any 
protected natural resource or any activity conducted 
adjacent to and operated in such a way that material or 
soil may be washed into any freshwater or coastal 
wetland, great pond, river, stream or brook. 

This act would be applicable to remedial 
activities that may disturb soil material near 
the shoreline of OU2.  Remedial actions 
would be performed in compliance with the 
substantive requirements of this act.  
Potential adverse effects to existing natural 
resources would be evaluated. 

Wetlands Maine Wetland 
Protection Rules (06-096 
CMR Part 310) 

Applicable Standards are provided for protection of wetlands, as 
defined in MEDEP Ch. 1000 Guidelines for Municipal 
Shoreline Zoning Ordinances.  Jurisdiction under the 
Rules includes the area adjacent to the wetlands, which is 
the area within 75 feet of the normal high water line.  
Activities that have an unreasonable impact on wetlands 
are prohibited.  

A wetlands functions and values assessment 
would be conducted to guide restorative 
efforts for adjacent wetlands that may be 
adversely impacted by remedial activities. 

Coastal Zone Maine Coastal 
Management Policies (38 
MRSA 1801 et seq.) (06-
096 CMR chapter 1000) 

Applicable Regulates activities near great ponds, rivers and larger 
streams, coastal areas, and wetlands.  Regulates 
shoreland activities and development, including (but not 
limited to) water pollution prevention and control, wildlife 
habitat protection, and freshwater and coastal wetlands 
protection.  The law is administered at the local 
government level.  Shoreland areas include areas within 
250 feet of the normal high-water line of any river or 
saltwater body and areas within 75 feet of the high-water 
line of a stream. 

Remedial activities, such as excavation and 
backfilling that may affect storm water runoff, 
erosion and sedimentation, and surface 
water quality will be controlled according to 
these regulations. 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
FEDERAL ACTION-SPECIFIC ARARs and TBCs  

Surface Water CWA [33 USC § 1251 et 
seq.]; National 
Recommended Water 
Quality Criteria 
(NRWQC) (40 CFR Part 
122.44) 

Relevant 
and 
Appropriate 

These criteria are used to establish water quality 
standards for the protection of aquatic life. 

These standards are relevant and 
appropriate to alternatives that may impact 
the water quality of the Piscataqua River.  
Remedial activities would be conducted to 
reduce adverse impacts to the offshore.  
Stormwater management, erosion controls, 
and management of water discharges will be 
included in remedial alternatives, as 
appropriate. 

Water Management CWA Section 402 
National Pollutant 
Discharge Elimination 
System (NPDES) (40 
CFR, 22, 26) 

Applicable CWA Section 402 requires NPDES permits for stormwater 
discharges to navigable waters.  

The stormwater portion of these regulations 
would be applicable to alternatives that 
require stormwater management during soil 
excavation.  

Hazardous Waste Resource Conservation 
and Recovery Act 
(RCRA) Subtitle C – 
Identification and Listing 
of Hazardous Wastes (40 
CFR Part 261), 
Standards Applicable to 
Generators of Hazardous 
Waste (40 CFR Part 262) 
 

Applicable  RCRA regulations govern the generation of hazardous 
waste.  The State of Maine has RCRA delegation, and the 
Maine Hazardous Waste Management Rules provide 
references to the federal RCRA regulations where 
appropriate. 

These performance standards would be 
applicable if hazardous waste is generated, 
transported, treated, disposed, or stored as 
part of a remedial action at Operable Unit 
(OU) 2.  Wastes generated during remedial 
actions would be analyzed to determine 
whether they are RCRA characteristic 
hazardous wastes.  If analytical results 
exceed the standards in 40 CFR Part 261.24, 
the waste would be managed in accordance 
with RCRA Subtitle C requirements. 
  



TABLE B-3 
 

ALTERNATIVE WDA-3: SURFACE SOIL REMOVAL AND SOIL COVER WITH LAND USE CONTROLS AND MONITORING 
CHEMICAL, LOCATION AND ACTION-SPECIFIC ARARs 

OPERABLE UNIT 2- FEASIBILITY STUDY REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 6 OF 7 
 

Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
STATE ACTION-SPECIFIC ARARs and TBCs  

Hazardous Waste Identification of 
Hazardous Wastes 06-
096 Part 850 

Applicable These standards establish requirements for determining 
whether wastes are hazardous based on either 
characteristic or listing.  Wastes with PCB concentrations 
greater than or equal to 50 ppm are hazardous wastes in 
Maine. 

Wastes generated as part of remedial 
activities would be characterized as 
hazardous or non-hazardous.  If determined 
to be hazardous waste, then the waste would 
be managed in accordance with regulatory 
requirements.   

Standards for Generators 
of Hazardous Waste (38 
MRSA 1301 et seq., 06-
096 Part 851) 

Applicable These regulations contain requirements for the generators 
of hazardous waste. 

Waste determined to be hazardous would be 
managed on-site according to the regulation 
until disposed of off-site.   

Water Management Maine Discharge 
Licenses (38 MRSA 413 
et seq.) and Waste 
Discharge Permitting 
Program (06-096 CMR 
520-629) 

Applicable These standards regulate the discharge of pollutants from 
point sources 

These regulations would be applicable to 
alternatives that require water management 
during soil excavation and where discharges 
of treated water to a surface water body may 
occur.  The substantive requirements would 
be met if any discharges of treated water to 
surface water bodies are required. 

Erosion & 
Sedimentation 
Control 

Erosion and 
Sedimentation Control 
(38 MRSA Part 420-C)  
 

Applicable Erosion control measures must be in place before 
activities such as filling, displacing, or exposing soil or 
other earthen materials occur.  Prior MEDEP approval is 
required if the disturbed area is in the direct watershed of 
a body of water most at risk for erosion or sedimentation.   

These controls would be applicable to 
excavation and soil cover placement.  
Applicable plans would be coordinated with 
MEDEP before implementation. 

Storm Water 
Management 

Storm Water 
Management (38 MRSA 
Part 420-D; 06-096 CMR 
Part 500) 

Applicable Storm water management measures must be in place 
before activities such as filling, displacing, or exposing soil 
or other earthen material occur on land greater than or 
equal to one acre.  

These controls would be applicable to 
excavation and soil cover placement.  
Applicable plans would be coordinated with 
MEDEP before implementation.  
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
Air Emissions Visible Emissions 

Regulation (38 MRSA 
Part 584; 06-096 CMR 
Part 101) 

TBC These regulations establish opacity limits for emissions 
from several categories of air contaminant sources, 
including fugitive emissions.  

These regulations would be considered for 
excavation and soil cover placement.  These 
standards would be met if any of the 
alternatives result in emission of particulate 
matter and fugitive matter to the atmosphere 
(e.g., dust generation). 

 
 

CFR – Code of Federal Regulations     RCRA – Resource Conservation and Recovery Act  
CMR – Code of Maine Rules      TSD – Treatment, storage, and disposal 
MEDEP – Maine Department of Environmental Protection   MRSA – Maine Revised Statutes Annotated      
OSWER – Office of Solid Waste and Emergency Response  TBC – To be considered 
USEPA – United States Environmental Protection Agency   RfD – Reference dose 
PRG – Preliminary remediation goal     IRIS – Integrated Risk Information System 
COC – Contaminant of concern      CSF – Cancer Slope Factor 
HHRA – Human Health Risk Assessment    USC – United States Code 
RAG – Remedial Action Guideline     USFWS – United States Fish and Wildlife Service 
CWA – Clean Water Act      WDA – Waste Disposal Area 
NMFS – National Marine Fisheries Service    NPDES – National Pollutant Discharge Elimination System 
SHPO – State Historic Preservation Officer     
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
FEDERAL CHEMICAL-SPECIFIC ARARs and TBCs 
Soil/Risk 
Assessment 

Office of Solid Waste and 
Emergency Response 
(OSWER) Directive 
9355.4-12 

To be 
considered 
(TBC) 

United States Environmental Protection Agency 
(USEPA) has provided recommended methodology for 
assessing risk caused by exposure to lead in surface 
soil under residential scenarios. 

Guidelines were used to develop preliminary 
remediation goals (PRGs) for lead. 

Recommendations of the 
Technical Review 
Workgroup for Lead for 
an Approach to 
Assessing Risks 
Associated with Adult 
Exposures to Lead in 
Soil.  (USEPA, January 
2003) 

TBC USEPA has provided recommended methodology for 
assessing risks to adult receptors caused by exposure 
to lead in soil under residential and 
commercial/industrial scenarios. 

Guidelines were used to develop risk-based 
cleanup goals for lead in soil.  

USEPA Risk Reference 
Doses (RfDs) from 
Integrated Risk 
Information System 
(IRIS) 

TBC RfDs are estimates of daily exposure for human 
populations (including sensitive subpopulations) 
considered unlikely to cause significant adverse health 
effects associated with a threshold mechanism of 
action in human exposure over a lifetime. 

RfDs were used to develop risk-based soil 
cleanup goals for non-carcinogenic 
contaminants of concern (COCs). 

USEPA Human Health 
Assessment Group 
Cancer Slope Factors 
(CSFs) from IRIS 

TBC CSFs present the most up-to-date information on 
cancer risk potency for known and suspected 
carcinogens. 

CSFs were used to develop risk-based soil 
cleanup goals for carcinogenic  COCs. 

Guidelines for 
Carcinogen Risk 
Assessment  EPA/630/P-
03/001F (March 2005) 

TBC These guidelines are used to perform Human Health 
Risk Assessment (HHRA).  They provide a framework 
for assessing possible cancer risks from exposures to 
pollutants or other agents in the environment. 

These guidelines were used to develop risk-
based soil cleanup goals for carcinogenic 
COCs. 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
Supplemental Guidance 
for Assessing 
Susceptibility from Early-
Life Exposure to 
Carcinogens EPA/630/R-
03/003F  (March 2005)  

TBC These guidelines are used to perform HHRA and 
address a number of issues pertaining to cancer risks 
associated with early-life exposures in general and 
provide specific guidance on potency adjustment for 
carcinogens acting through a mutagenic mode of 
action. 

This guidance was used to develop risk-
based soil cleanup goals for carcinogenic 
COCs. 

STATE CHEMICAL-SPECIFIC ARARs and TBCs  
Soil/Risk 
Assessment 

Maine Remedial Action 
Guidelines (RAGs) for 
Soil Contaminated with 
Hazardous Substances 
(Section V.H) [Maine 
Department of 
Environmental Protection 
(MEDEP), January 2010] 

TBC The Maine RAGs provide procedures to determine soil 
cleanup levels unless site-specific risk-based cleanup 
levels are calculated.  Chemical-specific guidelines 
that may assist in making remedial decisions are also 
provided.  Guidelines are presented for four exposure 
scenarios. 

Per Section V.H, sit-specific risk-based 
cleanup levels are used instead of RAGs 
table values. 

FEDERAL LOCATION-SPECIFIC ARARs and TBCs  
Coastal Zone 
Management 

Coastal Zone 
Management Act [16 
United States Code 
(USC) 1451 et seq.] 

Applicable This act provides for the preservation and protection of 
coastal zone areas.  Federal activities that are in or 
directly affecting the coastal zone must be consistent, 
to the maximum extent practicable, with a federally 
approved state management program. 

Applicable for onshore remedial actions at 
Operable Unit (OU) 2 that would impact the 
coastal zone.  Activities that would reduce 
adverse impacts would be considered and 
implemented, as appropriate to meet the 
substantive requirements of this act.  Maine 
Department of Environmental Protection 
(MEDEP) would be included in the review of 
remedial designs and work plans to meet the 
substantive requirements of this act. 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
Wetlands and US 
Waters 

Clean Water Act (CWA) 
Section 404(b)(1) 
Guidelines for 
Specification of Disposal 
Sites for Dredged or Fill 
Material [40 Code of 
Federal Regulations 
(CFR) Parts 230-232; 33 
CFR Parts 320-330] 

Applicable These regulations outline the requirements for the 
discharge of dredged or fill material into US waters, 
including wetlands.  No activity that adversely affects a 
US waters is permitted if a practicable alternative that 
has less effect is available.  If there is no other 
practicable alternative, impacts must be mitigated. 

This act would be applicable to remedial 
actions that could potentially include 
discharge of excavated material or 
wastewater to the offshore area adjacent to 
the site. 

Other 
Natural  
Resources 

The Endangered Species 
Act of 1973 (16 USC 
1531 et seq.; 50 CFR 
Parts 17 and 402) 

Applicable Provides for consideration of the impacts on 
endangered and threatened species and their critical 
habitats.  Requires federal agencies to ensure that any 
action carried out by the agency is not likely to 
jeopardize the continued existence of any endangered 
or threatened species or adversely affect its critical 
habitat.  The entire state of Maine is considered a 
habitat of the federally-listed endangered short-nosed 
sturgeon.   

Remedial activities would be conducted so as 
to avoid any adverse effect under the Act to 
the short-nosed sturgeon.   

Fish and Wildlife 
Coordination Act 
(16 USC 661 et seq.) 

Applicable This act requires any federal agency proposing to 
modify a body of water to coordinate with the United 
States Fish and Wildlife Service (USFWS) or National 
Marine Fisheries Service (NMFS) and appropriate 
state agencies if alteration of a body of water, 
including discharge of pollutants into a wetland or 
construction in a wetland, will occur as a result of 
offsite remedial activities.   

This act would be applicable to remedial 
actions at OU2 that may impact the coastal 
flood plain or adjacent river.  Activities that 
would reduce adverse impacts would be 
implemented as appropriate after 
coordination with USFWS and NMFS. 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
STATE LOCATION-SPECIFIC ARARs and TBCs 

Natural Resources Maine Natural Resources 
Protection Act Permit by 
Rule Standards [38 
Maine Revised Statutes 
Annotated (MRSA) 480 
et seq.; 06-096 Code of 
Maine Rules (CMR) Part 
305, 1, 2, and 8] 

Applicable  This act regulates activity conducted in, on, or over 
any protected natural resource or any activity 
conducted adjacent to and operated in such a way that 
material or soil may be washed into any freshwater or 
coastal wetland, great pond, river, stream or brook. 

This act would be applicable to remedial 
activities that may disturb soil material near 
the shoreline of OU2.  Remedial actions 
would be performed in compliance with the 
substantive requirements of this act.  
Potential adverse effects to existing natural 
resources would be evaluated. 

Wetlands Maine Wetland 
Protection Rules (06-096 
CMR Part 310) 

Applicable Standards are provided for protection of wetlands, as 
defined in MEDEP Ch. 1000 Guidelines for Municipal 
Shoreline Zoning Ordinances.  Jurisdiction under the 
Rules includes the area adjacent to the wetlands, 
which is the area within 75 feet of the normal high 
water line.  Activities that have an unreasonable 
impact on wetlands are prohibited.  

A wetlands functions and values assessment 
would be conducted to guide restorative 
efforts for adjacent wetlands that may be 
adversely impacted by remedial activities. 

Coastal Zone Maine Coastal 
Management Policies (38 
MRSA 1801 et seq.) (06-
096 CMR chapter 1000) 

Applicable Regulates activities near great ponds, rivers and larger 
streams, coastal areas, and wetlands.  Regulates 
shoreland activities and development, including (but 
not limited to) water pollution prevention and control, 
wildlife habitat protection, and freshwater and coastal 
wetlands protection.  The law is administered at the 
local government level.  Shoreland areas include 
areas within 250 feet of the normal high-water line of 
any river or saltwater body and areas within 75 feet of 
the high-water line of a stream. 

Remedial activities, such as excavation and 
backfilling that may affect storm water runoff, 
erosion and sedimentation, and surface 
water quality will be controlled according to 
these regulations. 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
FEDERAL ACTION-SPECIFIC ARARs and TBCs  

Surface Water CWA [33 USC § 1251 et 
seq.]; National 
Recommended Water 
Quality Criteria 
(NRWQC) (40 CFR Part 
122.44) 

Relevant and 
Appropriate 

These criteria are used to establish water quality 
standards for the protection of aquatic life. 

These standards are relevant and 
appropriate to alternatives that may impact 
the water quality of the Piscataqua River.  
Remedial activities would be conducted to 
reduce adverse impacts to the offshore.  
Stormwater management, erosion controls, 
and management of water discharges will be 
included in the remedial alternatives, as 
appropriate. 

Water Management CWA Section 402 
National Pollutant 
Discharge Elimination 
System (NPDES) (40 
CFR, 22, 26) 

Applicable CWA Section 402 requires NPDES permits for 
stormwater discharges to navigable waters.  

The stormwater portion of these regulations 
would be applicable to alternatives that 
require stormwater management during soil 
excavation.  

Hazardous Waste Resource Conservation 
and Recovery Act 
(RCRA) Subtitle C – 
Identification and Listing 
of Hazardous Wastes (40 
CFR Part 261), 
Standards Applicable to 
Generators of Hazardous 
Waste (40 CFR Part 262) 
 

Applicable  RCRA regulations govern the generation of hazardous 
waste.  The State of Maine has RCRA delegation, and 
the Maine Hazardous Waste Management Rules 
provide references to the federal RCRA regulations 
where appropriate. 

These performance standards would be 
applicable if hazardous waste is generated, 
transported, treated, disposed, or stored as 
part of a remedial action at Operable Unit 
(OU) 2.  Wastes generated during remedial 
actions would be analyzed to determine 
whether they are RCRA characteristic 
hazardous wastes.  If analytical results 
exceed the standards in 40 CFR Part 261.24, 
the waste would be managed in accordance 
with RCRA Subtitle C requirements. 
  



TABLE B-4 
 

ALTERNATIVE WDA-4: UNSATURATED SOIL REMOVAL AND SOIL COVER WITH LAND USE CONTROLS AND MONITORING 
CHEMICAL, LOCATION AND ACTION-SPECIFIC ARARs 

OPERABLE UNIT 2- FEASIBILITY STUDY REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 6 OF 7 
 

Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
STATE ACTION-SPECIFIC ARARs and TBCs  

Hazardous Waste Identification of 
Hazardous Wastes 06-
096 Part 850 

Applicable These standards establish requirements for 
determining whether wastes are hazardous based on 
either characteristic or listing.  Wastes with PCB 
concentrations greater than or equal to 50 ppm are 
hazardous wastes in Maine. 

Wastes generated as part of remedial 
activities would be characterized as 
hazardous or non-hazardous.  If determined 
to be hazardous waste, then the waste would 
be managed in accordance with regulatory 
requirements.   

Standards for Generators 
of Hazardous Waste (38 
MRSA 1301 et seq., 06-
096 Part 851) 

Applicable These regulations contain requirements for the 
generators of hazardous waste. 

Waste determined to be hazardous would be 
managed on-site according to the regulation 
until disposed of off-site.   

Water Management Maine Discharge 
Licenses (38 MRSA 413 
et seq.) and Waste 
Discharge Permitting 
Program (06-096 CMR 
520-629) 

Applicable These standards regulate the discharge of pollutants 
from point sources 

These regulations would be applicable to 
alternatives that require water management 
during soil excavation and where discharges 
of treated water to a surface water body may 
occur.  The substantive requirements would 
be met if any discharges of treated water to 
surface water bodies are required. 

Erosion & 
Sedimentation 
Control 

Erosion and 
Sedimentation Control 
(38 MRSA Part 420-C)  
 

Applicable Erosion control measures must be in place before 
activities such as filling, displacing, or exposing soil or 
other earthen materials occur.  Prior MEDEP approval 
is required if the disturbed area is in the direct 
watershed of a body of water most at risk for erosion 
or sedimentation.   

These controls would be applicable to 
excavation and soil cover placement.  
Applicable plans would be coordinated with 
MEDEP before implementation. 

Storm Water 
Management 

Storm Water 
Management (38 MRSA 
Part 420-D; 06-096 CMR 
Part 500) 

Applicable Storm water management measures must be in place 
before activities such as filling, displacing, or exposing 
soil or other earthen material occur on land greater 
than or equal to one acre.  

These controls would be applicable to 
excavation and soil cover placement.  
Applicable plans would be coordinated with 
MEDEP before implementation.  
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
Air Emissions Visible Emissions 

Regulation (38 MRSA 
Part 584; 06-096 CMR 
Part 101) 

TBC These regulations establish opacity limits for 
emissions from several categories of air contaminant 
sources, including fugitive emissions.  

These regulations would be considered for 
excavation and soil cover placement.  These 
standards would be met if any of the 
alternatives result in emission of particulate 
matter and fugitive matter to the atmosphere 
(e.g., dust generation). 

 
 

CFR – Code of Federal Regulations     RCRA – Resource Conservation and Recovery Act  
CMR – Code of Maine Rules      TSD – Treatment, storage, and disposal 
MEDEP – Maine Department of Environmental Protection   MRSA – Maine Revised Statutes Annotated      
OSWER – Office of Solid Waste and Emergency Response  TBC – To be considered 
USEPA – United States Environmental Protection Agency   RfD – Reference dose 
PRG – Preliminary remediation goal     IRIS – Integrated Risk Information System 
COC – Contaminant of concern      CSF – Cancer Slope Factor 
HHRA – Human Health Risk Assessment    USC – United States Code 
RAG – Remedial Action Guideline     USFWS – United States Fish and Wildlife Service 
CWA – Clean Water Act      WDA – Waste Disposal Area 
NMFS – National Marine Fisheries Service    NPDES – National Pollutant Discharge Elimination System 
SHPO – State Historic Preservation Officer     
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
FEDERAL CHEMICAL-SPECIFIC ARARs and TBCs 
Soil/Risk 
Assessment 

Office of Solid Waste and 
Emergency Response 
(OSWER) Directive 9355.4-
12 

To be 
considered 
(TBC) 

United States Environmental Protection 
Agency (USEPA) has provided recommended 
methodology for assessing risk caused by 
exposure to lead in surface soil under 
residential scenarios. 

Guidelines were used to develop risk-based 
cleanup goals for lead in soil. 

Recommendations of the 
Technical Review 
Workgroup for Lead for an 
Approach to Assessing 
Risks Associated with Adult 
Exposures to Lead in Soil. 
(USEPA, January 2003) 

TBC USEPA has provided recommended 
methodology for assessing risks to adult 
receptors caused by exposure to lead in soil 
under residential and commercial/industrial 
scenarios. 

Guidelines were used to develop risk-based 
cleanup goals for lead in soil. 

USEPA Risk Reference 
Doses (RfDs) from 
Integrated Risk Information 
System (IRIS) 

TBC RfDs are estimates of daily exposure for 
human populations (including sensitive 
subpopulations) considered unlikely to cause 
significant adverse health effects associated 
with a threshold mechanism of action in 
human exposure over a lifetime. 

RfDs were used to develop risk-based soil 
cleanup goals for non-carcinogenic contaminants 
of concern (COCs). 

USEPA Human Health 
Assessment Group Cancer 
Slope Factors (CSFs) from 
IRIS 

TBC CSFs present the most up-to-date information 
on cancer risk potency for known and 
suspected carcinogens. 

CSFs were used to develop risk-based soil 
cleanup goals for carcinogenic COCs. 

Guidelines for Carcinogen 
Risk Assessment  
EPA/630/P-03/001F (March 
2005) 
 

TBC These guidelines are used to perform Human 
Health Risk Assessment (HHRA).  They 
provide a framework for assessing possible 
cancer risks from exposures to pollutants or 
other agents in the environment. 

These guidelines were used to develop risk-based 
soil cleanup goals for carcinogenic COCs. 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
 Supplemental Guidance for 

Assessing Susceptibility 
from Early-Life Exposure to 
Carcinogens EPA/630/R-
03/003F  (March 2005)  

TBC These guidelines are used to perform HHRA 
and address a number of issues pertaining to 
cancer risks associated with early-life 
exposures in general and provide specific 
guidance on potency adjustment for 
carcinogens acting through a mutagenic mode 
of action. 

This guidance was used to develop risk-based soil 
cleanup goals for carcinogenic COCs. 

 

STATE CHEMICAL-SPECIFIC ARARs and TBCs  
Soil/Risk 
Assessment 

Maine Remedial Action 
Guidelines (RAGs) for Soil 
Contaminated with 
Hazardous Substances 
(Section V.H) [Maine 
Department of 
Environmental Protection 
(MEDEP), January 2010] 

TBC The Maine RAGs provide procedures to 
determine soil cleanup levels unless site-
specific risk-based cleanup levels are 
calculated.  Chemical-specific guidelines that 
may assist in making remedial decisions are 
also provided.  Guidelines are presented for 
four exposure scenarios. 

Per Section V.H, site-specific risk-based cleanup 
levels are used instead of RAGs table values. 

FEDERAL LOCATION-SPECIFIC ARARs and TBCs : No ARARs or TBCs 
 
STATE LOCATION-SPECIFIC ARARs and TBCs: No ARARs or TBCs 
 
FEDERAL ACTION-SPECIFIC ARARs and TBCs: No ARARs or TBCs  
 
STATE ACTION-SPECIFIC ARARs and TBCs: No ARARs or TBCs 
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MEDEP –  Maine Department of Environmental Protection         RAG – Remedial Action Guideline                   
OSWER – Office of Solid Waste and Remedial Response     TBC – To be considered 
COC – Contaminant of concern       IRIS – Integrated Risk Information System 
HHRA – Human Health Risk Assessment      CSF – Cancer slope factor 
RfD – Reference Dose        USEPA – United States Environmental Protection Agency 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
FEDERAL CHEMICAL-SPECIFIC ARARs and TBCs 
Soil/Risk 
Assessment 

Office of Solid Waste and 
Emergency Response 
(OSWER) Directive 9355.4-
12 

To be 
considered 
(TBC) 

United States Environmental Protection Agency 
(USEPA) has provided recommended 
methodology for assessing risk caused by 
exposure to lead in surface soil under residential 
scenarios. 

Guidelines were used to develop risk-based 
cleanup goals for lead in soil. 

Recommendations of the 
Technical Review Workgroup 
for Lead for an Approach to 
Assessing Risks Associated 
with Adult Exposures to Lead 
in Soil.  (USEPA, January 
2003) 

TBC USEPA has provided recommended 
methodology for assessing risks to adult 
receptors caused by exposure to lead in soil 
under residential and commercial/industrial 
scenarios. 

Guidelines were used to develop risk-based 
cleanup goals for lead in soil.  

USEPA Risk Reference 
Doses (RfDs) from Integrated 
Risk Information System  
(IRIS) 

TBC RfDs are estimates of daily exposure for human 
populations (including sensitive subpopulations) 
considered unlikely to cause significant adverse 
health effects associated with a threshold 
mechanism of action in human exposure over a 
lifetime. 

RfDs were used to develop risk-based soil 
cleanup goals for non-carcinogenic contaminants 
of concern (COCs).  

USEPA Human Health 
Assessment Group Cancer 
Slope Factors (CSFs) from 
IRIS 

TBC CSFs present the most up-to-date information 
on cancer risk potency for known and suspected 
carcinogens. 

CSFs were used to develop risk-based soil 
cleanup goals for carcinogenic COCs. 

Guidelines for Carcinogen 
Risk Assessment  
EPA/630/P-03/001F (March 
2005) 

TBC These guidelines are used to perform Human 
Health Risk Assessment (HHRA).  They provide 
a framework for assessing possible cancer risks 
from exposures to pollutants or other agents in 
the environment. 

These guidelines were used to develop risk-based 
soil cleanup goals for carcinogenic COCs. 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
Supplemental Guidance for 
Assessing Susceptibility from 
Early-Life Exposure to 
Carcinogens EPA/630/R-
03/003F  (March 2005)  

TBC These guidelines are used to perform HHRA 
and address a number of issues pertaining to 
cancer risks associated with early-life exposures 
in general and provide specific guidance on 
potency adjustment for carcinogens acting 
through a mutagenic mode of action. 

This guidance was used to develop risk-based 
soil cleanup goals for carcinogenic COCs. 

STATE CHEMICAL-SPECIFIC ARARs and TBCs  
Soil/Risk 
Assessment 

Maine Remedial Action 
Guidelines (RAGs) for Soil 
Contaminated with 
Hazardous Substances 
(Section V.H) [Maine 
Department of Environmental 
Protection (MEDEP), January 
2010] 

TBC The Maine RAGs provide procedures to 
determine soil cleanup levels unless site-specific 
risk-based cleanup levels are calculated.  
Chemical-specific guidelines that may assist in 
making remedial decisions are also provided.  
Guidelines are presented for four exposure 
scenarios. 

Per Section V.H, site-specific risk-based cleanup 
levels are used instead of RAGs table values. 

FEDERAL LOCATION-SPECIFIC ARARs and TBCs : No ARARs or TBCs 
 
STATE LOCATION-SPECIFIC ARARs and TBCs: No ARARs or TBCs 
 
FEDERAL ACTION-SPECIFIC ARARs and TBCs: No ARARs or TBCs  
 
STATE ACTION-SPECIFIC ARARs and TBCs: No ARARs or TBCs 

 
MEDEP – Maine Department of Environmental Protection         RAG – Remedial Action Guideline                   
OSWER – Office of Solid Waste and Remedial Response     TBC – To be considered 
COC – Contaminant of concern       IRIS – Integrated Risk Information System 
HHRA – Human Health Risk Assessment      CSF – Cancer slope factor 
RfD – Reference Dose         
USEPA – United States Environmental Protection Agency         
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
FEDERAL CHEMICAL-SPECIFIC ARARs and TBCs 
Soil/Risk 
Assessment 

Office of Solid Waste and 
Emergency Response 
(OSWER) Directive 9355.4-12 

To be 
considered 
(TBC) 

United States Environmental Protection Agency 
(USEPA) has provided recommended methodology 
for assessing risk caused by exposure to lead in 
surface soil under residential scenarios. 

Guidelines were used to develop risk-based 
cleanup goals for lead in soil. 

Recommendations of the 
Technical Review Workgroup 
for Lead for an Approach to 
Assessing Risks Associated 
with Adult Exposures to Lead 
in Soil.  (USEPA, January 
2003) 

TBC USEPA has provided recommended methodology 
for assessing risks to adult receptors caused by 
exposure to lead in soil under residential and 
commercial/industrial scenarios. 

Guidelines were used to develop risk-based 
cleanup goals for lead in soil.  

USEPA Risk Reference Doses 
(RfDs) from Integrated Risk 
Information System  
(IRIS) 

TBC RfDs are estimates of daily exposure for human 
populations (including sensitive subpopulations) 
considered unlikely to cause significant adverse 
health effects associated with a threshold 
mechanism of action in human exposure over a 
lifetime. 

RfDs were used to develop risk-based soil 
cleanup goals for non-carcinogenic 
contaminants of concern (COCs).  

USEPA Human Health 
Assessment Group Cancer 
Slope Factors (CSFs) from 
IRIS 

TBC CSFs present the most up-to-date information on 
cancer risk potency for known and suspected 
carcinogens. 

CSFs were used to develop risk-based soil 
cleanup goals for carcinogenic COCs. 

Guidelines for Carcinogen 
Risk Assessment  EPA/630/P-
03/001F (March 2005) 
 

TBC These guidelines are used to perform Human 
Health Risk Assessment (HHRA).  They provide a 
framework for assessing possible cancer risks from 
exposures to pollutants or other agents in the 
environment. 

These guidelines were used to develop risk-
based soil cleanup goals for carcinogenic COCs. 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
 Supplemental Guidance for 

Assessing Susceptibility from 
Early-Life Exposure to 
Carcinogens EPA/630/R-
03/003F  (March 2005)  

TBC These guidelines are used to perform HHRA and 
address a number of issues pertaining to cancer 
risks associated with early-life exposures in general 
and provide specific guidance on potency 
adjustment for carcinogens acting through a 
mutagenic mode of action. 

This guidance was used to develop risk-based 
soil cleanup goals for carcinogenic COCs. 

STATE CHEMICAL-SPECIFIC ARARs and TBCs  
Soil/Risk 
Assessment 

Maine Remedial Action 
Guidelines (RAGs) for Soil 
Contaminated with Hazardous 
Substances (Section V.H) 
[Maine Department of 
Environmental Protection 
(MEDEP), January 2010] 

TBC The Maine RAGs provide procedures to determine 
soil cleanup levels unless site-specific risk-based 
cleanup levels are calculated.  Chemical-specific 
guidelines that may assist in making remedial 
decisions are also provided.  Guidelines are 
presented for four exposure scenarios. 

Per Section V.H, site-specific risk-based cleanup 
levels are used instead of RAGs table values. 

FEDERAL LOCATION-SPECIFIC ARARs and TBCs  
Coastal Zone 
Management 

Coastal Zone Management 
Act [16 United States Code 
(USC) 1451 et seq] 

Applicable This act provides for the preservation and 
protection of coastal zone areas.  Federal activities 
that are in or directly affecting the coastal zone 
must be consistent, to the maximum extent 
practicable, with a federally approved state 
management program. 

Applicable for onshore remedial actions at 
Operable Unit (OU) 2 that would impact the 
coastal zone.  Activities that would reduce 
adverse impacts would be considered and 
implemented, as appropriate to meet the 
substantive requirements of this act.  Maine 
Department of Environmental Protection 
(MEDEP) would be included in the review of 
remedial designs and work plans to meet the 
substantive requirements of this act. 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
Wetlands and 
US Waters 

Clean Water Act (CWA) 
Section 404(b)(1) Guidelines 
for Specification of Disposal 
Sites for Dredged or Fill 
Material [40 Code of Federal 
Regulations (CFR) Parts 230-
232; 33 CFR Parts 320-330] 

Applicable These regulations outline the requirements for the 
discharge of dredged or fill material into US waters, 
including wetlands.  No activity that adversely 
affects a US waters is permitted if a practicable 
alternative that has less effect is available.  If there 
is no other practicable alternative, impacts must be 
mitigated. 

This act would be applicable to remedial actions 
that could potentially include discharge of 
excavated material or wastewater to the offshore 
area adjacent to the site.   

Other 
Natural  
Resources 

The Endangered Species Act 
of 1973 (16 USC 1531 et seq.; 
50 CFR Parts 17 and 402) 

Applicable Provides for consideration of the impacts on 
endangered and threatened species and their 
critical habitats.  Requires federal agencies to 
ensure that any action carried out by the agency is 
not likely to jeopardize the continued existence of 
any endangered or threatened species or 
adversely affect its critical habitat.  The entire state 
of Maine is considered a habitat of the federally-
listed endangered short-nosed sturgeon.   

Remedial activities would be conducted so as to 
avoid any adverse effect under the Act to the 
short-nosed sturgeon.   

Fish and Wildlife Coordination 
Act (16 USC 661 et seq.) 

Applicable This act requires any federal agency proposing to 
modify a body of water to coordinate with the 
United States Fish and Wildlife Service (USFWS) 
or National Marine Fisheries Service (NMFS) and 
appropriate state agencies if alteration of a body of 
water, including discharge of pollutants into a 
wetland or construction in a wetland, will occur as a 
result of offsite remedial activities.   

This act would be applicable to remedial actions 
at OU2 that may impact the coastal flood plain or 
adjacent river.  Activities that would reduce 
adverse impacts would be implemented as 
appropriate after coordination with USFWS and 
NMFS. 



TABLE B-7 
 

ALTERNATIVE DRMO-3: RESIDENTIAL EXCAVATION WITH OFF-YARD DISPOSAL, LAND USE CONTROLS, AND MONITORING 
CHEMICAL, LOCATION AND ACTION-SPECIFIC ARARs 

OPERABLE UNIT 2- FEASIBILITY STUDY REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 4 OF 8 
 

Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
Historic 
Preservation 

National Historic Preservation 
Act (16 USC 470 et seq.; 36 
CFR Part 800) 

Applicable Provides requirements relating to potential loss or 
destruction of significant scientific, historic, or 
archaeological data due to remedial actions at a 
site. 

Prehistoric and historic archeological resource 
sensitivity for the Defense Reutilization and 
Marketing Office (DRMO) Impact Area 
(particularly near Quarters S and N) are 
moderate and high, respectively.  If excavation 
activities are included in the portion of the 
DRMO identified by PNS as an area of 
archaeological potential, then the State Historic 
Preservation Officer (SHPO) would be contacted 
and the remedial design and work plans would 
be developed to meet the substantive 
requirements of this act. 
 

STATE LOCATION-SPECIFIC ARARs and TBCs 

Natural 
Resources 

Maine Natural Resources 
Protection Act Permit by Rule 
Standards [38 Maine Revised 
Statutes Annotated (MRSA) 
480 et seq.; 06-096 Code of 
Maine Rules (CMR) Part 305, 
1, 2, and 8] 

Applicable  This act regulates activity conducted in, on, or over 
any protected natural resource or any activity 
conducted adjacent to and operated in such a way 
that material or soil may be washed into any 
freshwater or coastal wetland, great pond, river, 
stream or brook. 

This act would be applicable to remedial 
activities that may disturb soil material near the 
shoreline of OU2.  Remedial actions would be 
performed in compliance with the substantive 
requirements of this act.  Potential adverse 
effects to existing natural resources would be 
evaluated. 

Wetlands Maine Wetland Protection 
Rules(06-096 CMR Part 310) 

Applicable Standards are provided for protection of wetlands, 
as defined in MEDEP Ch. 1000 Guidelines for 
Municipal Shoreline Zoning Ordinances.  
Jurisdiction under the Rules includes the area 
adjacent to the wetlands, which is the area within 
75 feet of the normal high water line.  Activities that 
have an unreasonable impact on wetlands are 
prohibited.  

A wetlands functions and values assessment 
would be conducted to guide restorative efforts 
for adjacent wetlands that may be adversely 
impacted by remedial activities. 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
Coastal Zone Maine Coastal Management 

Policies (38 MRSA 1801 et 
seq.) (06-096 CMR chapter 
1000) 

Applicable  Regulates activities near great ponds, rivers and 
larger streams, coastal areas, and wetlands.  
Regulates shoreland activities and development, 
including (but not limited to) water pollution 
prevention and control, wildlife habitat protection, 
and freshwater and coastal wetlands protection.  
The law is administered at the local government 
level.  Shoreland areas include areas within 250 
feet of the normal high-water line of any river or 
saltwater body and areas within 75 feet of the high-
water line of a stream. 
 

 Remedial activities, such as excavation and 
backfilling that may affect storm water runoff, 
erosion and sedimentation, and surface water 
quality will be controlled according to these 
regulations. 
 
 
 
 

FEDERAL ACTION-SPECIFIC ARARs and TBCs  

Surface Water CWA [33 USC § 1251 et seq.]; 
National Recommended 
Water Quality Criteria 
(NRWQC) (40 CFR Part 
122.44) 

Relevant and 
Appropriate 

These criteria are used to establish water quality 
standards for the protection of aquatic life. 

These standards are relevant and appropriate to 
alternatives that may impact the water quality of 
the Piscataqua River.  Remedial activities would 
be conducted to reduce adverse impacts to the 
offshore.  Stormwater management, erosion 
controls, and management of water discharges 
will be included in remedial alternatives, as 
appropriate. 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
Water 
Management 

CWA Section 402 National 
Pollutant Discharge 
Elimination System (NPDES) 
(40 CFR, 22, 26) 

Applicable CWA Section 402 requires NPDES permits for 
stormwater discharges to navigable waters.  

The stormwater portion of these regulations 
would be applicable to alternatives that require 
stormwater management during soil excavation.  

Hazardous 
Waste 

Resource Conservation and 
Recovery Act (RCRA) Subtitle 
C – Identification and Listing 
of Hazardous Wastes (40 CFR 
Part 261), Standards 
Applicable to Generators of 
Hazardous Waste (40 CFR 
Part 262) 
 

Applicable  RCRA regulations govern the generation of 
hazardous waste.  The State of Maine has RCRA 
delegation, and the Maine Hazardous Waste 
Management Rules provide references to the 
federal RCRA regulations where appropriate. 

These performance standards would be 
applicable if hazardous waste is generated, 
transported, treated, disposed, or stored as part 
of a remedial action at Operable Unit (OU) 2.  
Wastes generated during remedial actions would 
be analyzed to determine whether they are 
RCRA characteristic hazardous wastes.  If 
analytical results exceed the standards in 40 
CFR Part 261.24, the waste would be managed 
in accordance with RCRA Subtitle C 
requirements.  

STATE ACTION-SPECIFIC ARARs and TBCs  

Hazardous 
Waste 

Identification of Hazardous 
Wastes 06-096 Part 850 

Applicable These standards establish requirements for 
determining whether wastes are hazardous based 
on either characteristic or listing.  Wastes with PCB 
concentrations greater than or equal to 50 ppm are 
hazardous wastes in Maine. 

Wastes generated as part of remedial activities 
would be characterized as hazardous or non-
hazardous.  If determined to be hazardous 
waste, then the waste would be managed in 
accordance with regulatory requirements.   

Standards for Generators of 
Hazardous Waste (38 MRSA 
1301 et seq., 06-096 Part 851) 

Applicable These regulations contain requirements for the 
generators of hazardous waste. 

Waste determined to be hazardous would be 
managed on-site according to the regulation until 
disposed of off-site.   
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
Water 
Management 

Maine Discharge Licenses (38 
MRSA 413 et seq.) and Waste 
Discharge Permitting Program 
(06-096 CMR 520-629) 

Applicable These standards regulate the discharge of 
pollutants from point sources 

These regulations would be applicable to 
alternatives that require water management 
during soil excavation and where discharges of 
treated water to a surface water body may occur.  
The substantive requirements would be met if 
any discharges of treated water to surface water 
bodies are required. 

Erosion & 
Sedimentation 
Control 

Erosion and Sedimentation 
Control (38 MRSA Part 420-C) 
 

Applicable Erosion control measures must be in place before 
activities such as filling, displacing, or exposing soil 
or other earthen materials occur.  Prior MEDEP 
approval is required if the disturbed area is in the 
direct watershed of a body of water most at risk for 
erosion or sedimentation.   

These controls would be applicable to 
excavation.  Applicable plans would be 
coordinated with MEDEP before implementation. 

Storm Water 
Management 

Storm Water Management (38 
MRSA Part 420-D; 06-096 
CMR Part 500) 

Applicable Storm water management measures must be in 
place before activities such as filling, displacing, or 
exposing soil or other earthen material occur on 
land greater than or equal to one acre.  

These controls would be applicable to 
excavation.  Applicable plans would be 
coordinated with MEDEP before implementation.  

Waste 
Management 

Additional Standards 
Applicable to Waste Facilities 
Located in a Flood Plain (06-
096 CMR 854.16) 

Relevant and 
Appropriate 

Any facility located or to be located within 300 feet 
of a 100 year flood zone must be constructed, 
operated, and maintained to prevent wash-out of 
any hazardous waste by a 100 year flood or have 
procedures in place which will cause the waste to 
be removed to a location where the waste will not 
be vulnerable to flood waters and to a location 
which is authorized to manage hazardous waste 
safely before flood water can reach the facility. 

Portions of the DRMO area are within 300 feet of 
the 100 year flood zone.  Waste managed within 
300 feet of the 100 year flood zone would be 
managed in compliance with these standards. 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 
Air Emissions Visible Emissions Regulation 

(38 MRSA Part 584; 06-096 
CMR Part 101) 

TBC These regulations establish opacity limits for 
emissions from several categories of air 
contaminant sources, including general fugitive 
emissions.  

These regulations would be considered for 
excavation.  These standards would be met if 
any of the alternatives result in emission of 
particulate matter and fugitive matter to the 
atmosphere (e.g., dust generation). 

 
CFR – Code of Federal Regulations     RCRA – Resource Conservation and Recovery Act  
CMR – Code of Maine Rules      TSD – Treatment, storage, and disposal 
MEDEP – Maine Department of Environmental Protection   MRSA – Maine Revised Statutes Annotated 
OSWER – Office of Solid Waste and Emergency Response  TBC – To be considered 
USEPA – United States Environmental Protection Agency   RfD – Reference dose 
PRG – Preliminary remediation goal     IRIS – Integrated Risk Information System 
COC – Contaminant of concern      CSF – Cancer Slope Factor 
HHRA – Human Health Risk Assessment    USC – United States Code 
RAG – Remedial Action Guideline     USFWS – United States Fish and Wildlife Service 
CWA – Clean Water Act      WDA – Waste Disposal Area 
NMFS – National Marine Fisheries Service    NPDES – National Pollutant Discharge Elimination System 
SHPO – State Historic Preservation Officer     
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 

FEDERAL CHEMICAL-SPECIFIC ARARs and TBCs 
Soil/Risk 
Assessment 

Office of Solid Waste and 
Emergency Response 
(OSWER) Directive 9355.4-12 

To be 
considered 
(TBC) 

United States Environmental Protection Agency 
(USEPA) has provided recommended methodology 
for assessing risk caused by exposure to lead in 
surface soil under residential scenarios. 

Guidelines were used to develop risk-based 
cleanup goals for lead in soil. 

Recommendations of the 
Technical Review Workgroup 
for Lead for an Approach to 
Assessing Risks Associated 
with Adult Exposures to Lead 
in Soil.  (USEPA, January 
2003) 

TBC USEPA has provided recommended methodology 
for assessing risks to adult receptors caused by 
exposure to lead in soil under residential and 
commercial/industrial scenarios. 

Guidelines were used to develop risk-based 
cleanup goals for lead in soil.  

USEPA Risk Reference Doses 
(RfDs) from Integrated Risk 
Information System  
(IRIS) 

TBC RfDs are estimates of daily exposure for human 
populations (including sensitive subpopulations) 
considered unlikely to cause significant adverse 
health effects associated with a threshold 
mechanism of action in human exposure over a 
lifetime. 

RfDs were used to develop risk-based soil 
cleanup goals for non-carcinogenic 
contaminants of concern (COCs).  

USEPA Human Health 
Assessment Group Cancer 
Slope Factors (CSFs) from 
IRIS 

TBC CSFs present the most up-to-date information on 
cancer risk potency for known and suspected 
carcinogens. 

CSFs were used to develop risk-based soil 
cleanup goals for carcinogenic COCs. 

Guidelines for Carcinogen 
Risk Assessment  EPA/630/P-
03/001F (March 2005) 
 

TBC These guidelines are used to perform Human 
Health Risk Assessment (HHRA).  They provide a 
framework for assessing possible cancer risks from 
exposures to pollutants or other agents in the 
environment. 

These guidelines were used to develop risk-
based soil cleanup goals for carcinogenic COCs. 
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 Supplemental Guidance for 
Assessing Susceptibility from 
Early-Life Exposure to 
Carcinogens EPA/630/R-
03/003F  (March 2005)  

TBC These guidelines are used to perform HHRA and 
address a number of issues pertaining to cancer 
risks associated with early-life exposures in general 
and provide specific guidance on potency 
adjustment for carcinogens acting through a 
mutagenic mode of action. 

This guidance was used to develop risk-based 
soil cleanup goals for carcinogenic COCs. 

STATE CHEMICAL-SPECIFIC ARARs and TBCs  
Soil/Risk 
Assessment 

Maine Remedial Action 
Guidelines (RAGs) for Soil 
Contaminated with Hazardous 
Substances (Section V.H) 
[Maine Department of 
Environmental Protection 
(MEDEP), January 2010] 

TBC The Maine RAGs provide procedures to determine 
soil cleanup levels unless site-specific risk-based 
cleanup levels are calculated.  Chemical-specific 
guidelines that may assist in making remedial 
decisions are also provided.  Guidelines are 
presented for four exposure scenarios. 

Per Section V.H, site-specific risk-based cleanup 
levels are used instead of RAGs table values. 

FEDERAL LOCATION-SPECIFIC ARARs and TBCs  
Coastal Zone 
Management 

Coastal Zone Management 
Act [16 United States Code 
(USC) 1451 et seq.] 

Applicable This act provides for the preservation and 
protection of coastal zone areas.  Federal activities 
that are in or directly affecting the coastal zone 
must be consistent, to the maximum extent 
practicable, with a federally approved state 
management program. 

Applicable for onshore remedial actions at 
Operable Unit (OU) 2 that would impact the 
coastal zone.  Activities that would reduce 
adverse impacts would be considered and 
implemented, as appropriate to meet the 
substantive requirements of this act.  Maine 
Department of Environmental Protection 
(MEDEP) would be included in the review of 
remedial designs and work plans to meet the 
substantive requirements of this act. 
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Wetlands and 
US Waters 

Clean Water Act (CWA) 
Section 404(b)(1) Guidelines 
for Specification of Disposal 
Sites for Dredged or Fill 
Material [40 Code of Federal 
Regulations (CFR) Parts 230-
232; 33 CFR Parts 320-330] 

Applicable These regulations outline the requirements for the 
discharge of dredged or fill material into US waters, 
including wetlands.  No activity that adversely 
affects a US waters is permitted if a practicable 
alternative that has less effect is available.  If there 
is no other practicable alternative, impacts must be 
mitigated. 

This act would be applicable to remedial actions 
that could potentially include discharge of 
excavated material or wastewater to the offshore 
area adjacent to the site.   

Other 
Natural  
Resources 

The Endangered Species Act 
of 1973 (16 USC 1531 et seq.; 
50 CFR Parts 17 and 402) 

Applicable Provides for consideration of the impacts on 
endangered and threatened species and their 
critical habitats.  Requires federal agencies to 
ensure that any action carried out by the agency is 
not likely to jeopardize the continued existence of 
any endangered or threatened species or 
adversely affect its critical habitat.  The entire state 
of Maine is considered a habitat of the federally-
listed endangered short-nosed sturgeon.   

Remedial activities would be conducted so as to 
avoid any adverse effect under the Act to the 
short-nosed sturgeon.   

Fish and Wildlife Coordination 
Act (16 USC 661 et seq.) 

Applicable This act requires any federal agency proposing to 
modify a body of water to coordinate with the 
United States Fish and Wildlife Service (USFWS) 
or National Marine Fisheries Service (NMFS) and 
appropriate state agencies if alteration of a body of 
water, including discharge of pollutants into a 
wetland or construction in a wetland, will occur as a 
result of offsite remedial activities.   

This act would be applicable to remedial actions 
at OU2 that may impact the coastal flood plain or 
adjacent river.  Activities that would reduce 
adverse impacts would be implemented as 
appropriate after coordination with USFWS and 
NMFS. 
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Historic 
Preservation 

National Historic Preservation 
Act (16 USC 470 et seq.; 36 
CFR Part 800) 

Applicable Provides requirements relating to potential loss or 
destruction of significant scientific, historic, or 
archaeological data due to remedial actions at a 
site. 

Prehistoric and historic archeological resource 
sensitivity for the Defense Reutilization and 
Marketing Office (DRMO) Impact Area 
(particularly near Quarters S and N) are 
moderate and high, respectively.  If excavation 
activities are included in the portion of the 
DRMO identified by PNS as an area of 
archaeological potential, then the State Historic 
Preservation Officer (SHPO) would be contacted 
and the remedial design and work plans would 
be developed to meet the substantive 
requirements of this act. 
 

STATE LOCATION-SPECIFIC ARARs and TBCs 

Natural 
Resources 

Maine Natural Resources 
Protection Act Permit by Rule 
Standards [38 Maine Revised 
Statutes Annotated (MRSA) 
480 et seq.; 06-096 Code of 
Maine Rules (CMR) Part 305, 
1, 2, and 8] 

Applicable  This act regulates activity conducted in, on, or over 
any protected natural resource or any activity 
conducted adjacent to and operated in such a way 
that material or soil may be washed into any 
freshwater or coastal wetland, great pond, river, 
stream or brook. 

This act would be applicable to remedial 
activities that may disturb soil material near the 
shoreline of OU2.  Remedial actions would be 
performed in compliance with the substantive 
requirements of this act.  Potential adverse 
effects to existing natural resources would be 
evaluated. 

Wetlands Maine Wetland Protection 
Rules (06-096 CMR Part 310) 

Applicable Standards are provided for protection of wetlands, 
as defined in MEDEP Ch. 1000 Guidelines for 
Municipal Shoreline Zoning Ordinances.  
Jurisdiction under the Rules includes the area 
adjacent to the wetlands, which is the area within 
75 feet of the normal high water line.  Activities that 
have an unreasonable impact on wetlands are 
prohibited.  

A wetlands functions and values assessment 
would be conducted to guide restorative efforts 
for adjacent wetlands that may be adversely 
impacted by remedial activities. 
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Coastal Zone Maine Coastal Management 
Policies (38 MRSA 1801 et 
seq.) (06-096 CMR chapter 
1000) 

Applicable Regulates activities near great ponds, rivers and 
larger streams, coastal areas, and wetlands.  
Regulates shoreland activities and development, 
including (but not limited to) water pollution 
prevention and control, wildlife habitat protection, 
and freshwater and coastal wetlands protection.  
The law is administered at the local government 
level.  Shoreland areas include areas within 250 
feet of the normal high-water line of any river or 
saltwater body and areas within 75 feet of the high-
water line of a stream. 
 

Remedial activities, such as excavation and 
backfilling that may affect storm water runoff, 
erosion and sedimentation, and surface water 
quality will be controlled according to these 
regulations 
 
 
 

FEDERAL ACTION-SPECIFIC ARARs and TBCs  

Surface Water CWA [33 USC § 1251 et seq.]; 
National Recommended 
Water Quality Criteria 
(NRWQC) (40 CFR Part 
122.44) 

Relevant and 
Appropriate 

These criteria are used to establish water quality 
standards for the protection of aquatic life. 

These standards are relevant and appropriate to 
alternatives that may impact the water quality of 
the Piscataqua River.  Remedial activities would 
be conducted to reduce adverse impacts to the 
offshore.  Stormwater management, erosion 
controls, and management of water discharges 
will be included in remedial alternatives, as 
appropriate. 
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Water 
Management 

CWA Section 402 National 
Pollutant Discharge 
Elimination System (NPDES) 
(40 CFR, 22, 26) 

Applicable CWA Section 402 requires NPDES permits for 
stormwater discharges to navigable waters.  

The stormwater portion of these regulations 
would be applicable to alternatives that require 
stormwater management during soil excavation.  

Hazardous 
Waste 

Resource Conservation and 
Recovery Act (RCRA) Subtitle 
C – Identification and Listing 
of Hazardous Wastes (40 CFR 
Part 261), Standards 
Applicable to Generators of 
Hazardous Waste (40 CFR 
Part 262) 
 

Applicable  RCRA regulations govern the generation of 
hazardous waste.  The State of Maine has RCRA 
delegation, and the Maine Hazardous Waste 
Management Rules provide references to the 
federal RCRA regulations where appropriate. 

These performance standards would be 
applicable if hazardous waste is generated, 
transported, treated, disposed, or stored as part 
of a remedial action at Operable Unit (OU) 2.  
Wastes generated during remedial actions would 
be analyzed to determine whether they are 
RCRA characteristic hazardous wastes.  If 
analytical results exceed the standards in 40 
CFR Part 261.24, the waste would be managed 
in accordance with RCRA Subtitle C 
requirements.  

STATE ACTION-SPECIFIC ARARs and TBCs  

Hazardous 
Waste 

Identification of Hazardous 
Wastes 06-096 Part 850 

Applicable These standards establish requirements for 
determining whether wastes are hazardous based 
on either characteristic or listing.  Wastes with PCB 
concentrations greater than or equal to 50 ppm are 
hazardous wastes in Maine. 

Wastes generated as part of remedial activities 
would be characterized as hazardous or non-
hazardous.  If determined to be hazardous 
waste, then the waste would be managed in 
accordance with regulatory requirements.   

Standards for Generators of 
Hazardous Waste (38 MRSA 
1301 et seq., 06-096 Part 851) 

Applicable These regulations contain requirements for the 
generators of hazardous waste. 

Waste determined to be hazardous would be 
managed on-site according to the regulation until 
disposed of off-site.   
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Water 
Management 

Maine Discharge Licenses (38 
MRSA 413 et seq.) and Waste 
Discharge Permitting Program 
(06-096 CMR 520-629) 

Applicable These standards regulate the discharge of 
pollutants from point sources 

These regulations would be applicable to 
alternatives that require water management 
during soil excavation and where discharges of 
treated water to a surface water body may occur.  
The substantive requirements would be met if 
any discharges of treated water to surface water 
bodies are required. 

Erosion & 
Sedimentation 
Control 

Erosion and Sedimentation 
Control (38 MRSA Part 420-C) 
 

Applicable Erosion control measures must be in place before 
activities such as filling, displacing, or exposing soil 
or other earthen materials occur.  Prior MEDEP 
approval is required if the disturbed area is in the 
direct watershed of a body of water most at risk for 
erosion or sedimentation.   

These controls would be applicable to 
excavation.  Applicable plans would be 
coordinated with MEDEP before implementation. 

Storm Water 
Management 

Storm Water Management (38 
MRSA Part 420-D; 06-096 
CMR Part 500) 

Applicable Storm water management measures must be in 
place before activities such as filling, displacing, or 
exposing soil or other earthen material occur on 
land greater than or equal to one acre.  

These controls would be applicable to 
excavation.  Applicable plans would be 
coordinated with MEDEP before implementation.  

Waste 
Management 

Additional Standards 
Applicable to Waste Facilities 
Located in a Flood Plain (06-
096 CMR 854.16) 

Relevant and 
Appropriate 

Any facility located or to be located within 300 feet 
of a 100 year flood zone must be constructed, 
operated, and maintained to prevent wash-out of 
any hazardous waste by a 100 year flood or have 
procedures in place which will cause the waste to 
be removed to a location where the waste will not 
be vulnerable to flood waters and to a location 
which is authorized to manage hazardous waste 
safely before flood water can reach the facility. 

Portions of the DRMO area are within 300 feet of 
the 100 year flood zone.  Waste managed within 
300 feet of the 100 year flood zone would be 
managed in compliance with these standards. 
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Air Emissions Visible Emissions Regulation 
(38 MRSA Part 584; 06-096 
CMR Part 101) 

TBC These regulations establish opacity limits for 
emissions from several categories of air 
contaminant sources, including general fugitive 
emissions.  

These regulations would be considered for 
excavation.  These standards would be met if 
any of the alternatives result in emission of 
particulate matter and fugitive matter to the 
atmosphere (e.g., dust generation). 

 
CFR – Code of Federal Regulations     RCRA – Resource Conservation and Recovery Act  
CMR – Code of Maine Rules      TSD – Treatment, storage, and disposal 
MEDEP – Maine Department of Environmental Protection   MRSA – Maine Revised Statutes Annotated      
OSWER – Office of Solid Waste and Emergency Response  TBC – To be considered 
USEPA – United States Environmental Protection Agency   RfD – Reference dose 
PRG – Preliminary remediation goal     IRIS – Integrated Risk Information System 
COC – Contaminant of concern      CSF – Cancer Slope Factor 
HHRA – Human Health Risk Assessment    USC – United States Code 
RAG – Remedial Action Guideline     USFWS – United States Fish and Wildlife Service 
CWA – Clean Water Act      WDA – Waste Disposal Area 
NMFS – National Marine Fisheries Service    NPDES – National Pollutant Discharge Elimination System 
SHPO – State Historic Preservation Officer     
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FEDERAL CHEMICAL-SPECIFIC ARARs and TBCs 
Soil/Risk 
Assessment 

Office of Solid Waste and 
Emergency Response 
(OSWER) Directive 9355.4-12 

To be 
considered 
(TBC) 

United States Environmental Protection Agency 
(USEPA) has provided recommended methodology 
for assessing risk caused by exposure to lead in 
surface soil under residential scenarios. 

Guidelines were used to develop risk-based 
cleanup goals for lead in soil. 

Recommendations of the 
Technical Review Workgroup 
for Lead for an Approach to 
Assessing Risks Associated 
with Adult Exposures to Lead 
in Soil.  (USEPA, January 
2003) 

TBC USEPA has provided recommended methodology 
for assessing risks to adult receptors caused by 
exposure to lead in soil under residential and 
commercial/industrial scenarios. 

Guidelines were used to develop risk-based 
cleanup goals for lead in soil.  

USEPA Risk Reference Doses 
(RfDs) from Integrated Risk 
Information System  
(IRIS) 

TBC RfDs are estimates of daily exposure for human 
populations (including sensitive subpopulations) 
considered unlikely to cause significant adverse 
health effects associated with a threshold 
mechanism of action in human exposure over a 
lifetime. 

RfDs were used to develop risk-based soil 
cleanup goals for non-carcinogenic 
contaminants of concern (COCs).  

USEPA Human Health 
Assessment Group Cancer 
Slope Factors (CSFs) from 
IRIS 

TBC CSFs present the most up-to-date information on 
cancer risk potency for known and suspected 
carcinogens. 

CSFs were used to develop risk-based soil 
cleanup goals for carcinogenic COCs. 

Guidelines for Carcinogen 
Risk Assessment  EPA/630/P-
03/001F (March 2005) 
 

TBC These guidelines are used to perform Human 
Health Risk Assessment (HHRA).  They provide a 
framework for assessing possible cancer risks from 
exposures to pollutants or other agents in the 
environment. 

These guidelines were used to develop risk-
based soil cleanup goals for carcinogenic COCs. 
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 Supplemental Guidance for 
Assessing Susceptibility from 
Early-Life Exposure to 
Carcinogens EPA/630/R-
03/003F  (March 2005)  

TBC These guidelines are used to perform HHRA and 
address a number of issues pertaining to cancer 
risks associated with early-life exposures in general 
and provide specific guidance on potency 
adjustment for carcinogens acting through a 
mutagenic mode of action. 

This guidance was used to develop risk-based 
soil cleanup goals for carcinogenic COCs. 

STATE CHEMICAL-SPECIFIC ARARs and TBCs  
Soil/Risk 
Assessment 

Maine Remedial Action 
Guidelines (RAGs) for Soil 
Contaminated with Hazardous 
Substances (Section V.H) 
[Maine Department of 
Environmental Protection 
(MEDEP), January 2010] 

TBC The Maine RAGs provide procedures to determine 
soil cleanup levels unless site-specific risk-based 
cleanup levels are calculated.  Chemical-specific 
guidelines that may assist in making remedial 
decisions are also provided.  Guidelines are 
presented for four exposure scenarios. 

Per Section V.H, site-specific risk-based cleanup 
levels are used instead of RAGs table values. 

FEDERAL LOCATION-SPECIFIC ARARs and TBCs  
Coastal Zone 
Management 

Coastal Zone Management 
Act [16 United States Code 
(USC) 1451 et seq] 

Applicable This act provides for the preservation and 
protection of coastal zone areas.  Federal activities 
that are in or directly affecting the coastal zone 
must be consistent, to the maximum extent 
practicable, with a federally approved state 
management program. 

Applicable for onshore remedial actions at 
Operable Unit (OU) 2 that would impact the 
coastal zone.  Activities that would reduce 
adverse impacts would be considered and 
implemented, as appropriate to meet the 
substantive requirements of this act.  Maine 
Department of Environmental Protection 
(MEDEP) would be included in the review of 
remedial designs and work plans to meet the 
substantive requirements of this act. 
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Wetlands and 
US Waters 

Clean Water Act (CWA) 
Section 404(b)(1) Guidelines 
for Specification of Disposal 
Sites for Dredged or Fill 
Material [40 Code of Federal 
Regulations (CFR) Parts 230-
232; 33 CFR Parts 320-330] 

Applicable These regulations outline the requirements for the 
discharge of dredged or fill material into US waters, 
including wetlands.  No activity that adversely 
affects a US waters is permitted if a practicable 
alternative that has less effect is available.  If there 
is no other practicable alternative, impacts must be 
mitigated. 

This act would be applicable to remedial actions 
that could potentially include discharge of 
excavated material or wastewater to the offshore 
area adjacent to the site.   

Other 
Natural  
Resources 

The Endangered Species Act 
of 1973 (16 USC 1531 et seq.; 
50 CFR Parts 17 and 402) 

Applicable Provides for consideration of the impacts on 
endangered and threatened species and their 
critical habitats.  Requires federal agencies to 
ensure that any action carried out by the agency is 
not likely to jeopardize the continued existence of 
any endangered or threatened species or 
adversely affect its critical habitat.  The entire state 
of Maine is considered a habitat of the federally-
listed endangered short-nosed sturgeon.   

Remedial activities would be conducted so as to 
avoid any adverse effect under the Act to the 
short-nosed sturgeon.   

Fish and Wildlife Coordination 
Act (16 USC 661 et seq.) 

Applicable This act requires any federal agency proposing to 
modify a body of water to coordinate with the 
United States Fish and Wildlife Service (USFWS) 
or National Marine Fisheries Service (NMFS) and 
appropriate state agencies if alteration of a body of 
water, including discharge of pollutants into a 
wetland or construction in a wetland, will occur as a 
result of offsite remedial activities.   

This act would be applicable to remedial actions 
at OU2 that may impact the coastal flood plain or 
adjacent river.  Activities that would reduce 
adverse impacts would be implemented as 
appropriate after coordination with USFWS and 
NMFS. 
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Historic 
Preservation 

National Historic Preservation 
Act (16 USC 470 et seq.; 36 
CFR Part 800) 

Applicable Provides requirements relating to potential loss or 
destruction of significant scientific, historic, or 
archaeological data due to remedial actions at a 
site. 

Prehistoric and historic archeological resource 
sensitivity for the Defense Reutilization and 
Marketing Office (DRMO) Impact Area 
(particularly near Quarters S and N) are 
moderate and high, respectively.  If excavation 
activities are included in the portion of the 
DRMO identified by PNS as an area of 
archaeological potential, then the State Historic 
Preservation Officer (SHPO) would be contacted 
and the remedial design and work plans would 
be developed to meet the substantive 
requirements of this act. 
 

STATE LOCATION-SPECIFIC ARARs and TBCs 

Natural 
Resources 

Maine Natural Resources 
Protection Act Permit by Rule 
Standards [38 Maine Revised 
Statutes Annotated (MRSA) 
480 et seq.; 06-096 Code of 
Maine Rules (CMR) Part 305, 
1, 2, and 8] 

Applicable  This act regulates activity conducted in, on, or over 
any protected natural resource or any activity 
conducted adjacent to and operated in such a way 
that material or soil may be washed into any 
freshwater or coastal wetland, great pond, river, 
stream or brook. 

This act would be applicable to remedial 
activities that may disturb soil material near the 
shoreline of OU2.  Remedial actions would be 
performed in compliance with the substantive 
requirements of this act.  Potential adverse 
effects to existing natural resources would be 
evaluated. 

Wetlands Maine Wetland Protection 
Rules (06-096 CMR Part 310) 

Applicable Standards are provided for protection of wetlands, 
as defined in MEDEP Ch. 1000 Guidelines for 
Municipal Shoreline Zoning Ordinances.  
Jurisdiction under the Rules includes the area 
adjacent to the wetlands, which is the area within 
75 feet of the normal high water line.  Activities that 
have an unreasonable impact on wetlands are 
prohibited.  

A wetlands functions and values assessment 
would be conducted to guide restorative efforts 
for adjacent wetlands that may be adversely 
impacted by remedial activities. 
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Coastal Zone Maine Coastal Management 
Policies (38 MRSA 1801 et 
seq.) (06-096 CMR chapter 
1000) 

Applicable  Regulates activities near great ponds, rivers and 
larger streams, coastal areas, and wetlands.  
Regulates shoreland activities and development, 
including (but not limited to) water pollution 
prevention and control, wildlife habitat protection, 
and freshwater and coastal wetlands protection.  
The law is administered at the local government 
level.  Shoreland areas include areas within 250 
feet of the normal high-water line of any river or 
saltwater body and areas within 75 feet of the high-
water line of a stream. 

Remedial activities, such as excavation and 
backfilling that may affect storm water runoff, 
erosion and sedimentation, and surface water 
quality will be controlled according to these 
regulations. 

FEDERAL ACTION-SPECIFIC ARARs and TBCs  

Surface Water CWA [33 USC § 1251 et seq.]; 
National Recommended 
Water Quality Criteria 
(NRWQC) (40 CFR Part 
122.44) 

Relevant and 
Appropriate 

These criteria are used to establish water quality 
standards for the protection of aquatic life. 

These standards are relevant and appropriate to 
alternatives that may impact the water quality of 
the Piscataqua River.  Remedial activities would 
be conducted to reduce adverse impacts to the 
offshore.  Stormwater management, erosion 
controls, and management of water discharges 
will be included in remedial alternatives, as 
appropriate. 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 

Water 
Management 

CWA Section 402 National 
Pollutant Discharge 
Elimination System (NPDES) 
(40 CFR, 22, 26) 

Applicable CWA Section 402 requires NPDES permits for 
stormwater discharges to navigable waters.  

The stormwater portion of these regulations 
would be applicable to alternatives that require 
stormwater management during soil excavation.  

Hazardous 
Waste 

Resource Conservation and 
Recovery Act (RCRA) Subtitle 
C – Identification and Listing 
of Hazardous Wastes (40 CFR 
Part 261), Standards 
Applicable to Generators of 
Hazardous Waste (40 CFR 
Part 262) 
 

Applicable  RCRA regulations govern the generation of 
hazardous waste.  The State of Maine has RCRA 
delegation, and the Maine Hazardous Waste 
Management Rules provide references to the 
federal RCRA regulations where appropriate. 

These performance standards would be 
applicable if hazardous waste is generated, 
transported, treated, disposed, or stored as part 
of a remedial action at Operable Unit (OU) 2.  
Wastes generated during remedial actions would 
be analyzed to determine whether they are 
RCRA characteristic hazardous wastes.  If 
analytical results exceed the standards in 40 
CFR Part 261.24, the waste would be managed 
in accordance with RCRA Subtitle C 
requirements.  

Standards for Hazardous 
Waste Treatment, Storage, 
and Disposal (TSD) Facilities 
(40 CFR Part 264) 

Relevant and 
Appropriate 

These standards apply to facilities which treat, 
store, or dispose of hazardous waste. 

RCRA regulations for capping would be relevant 
and appropriate for the upgrade of the interim 
cap to a permanent low permeability cap. 
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 

STATE ACTION-SPECIFIC ARARs and TBCs  

Hazardous 
Waste 

Identification of Hazardous 
Wastes 06-096 Part 850 

Applicable These standards establish requirements for 
determining whether wastes are hazardous based 
on either characteristic or listing.  Wastes with PCB 
concentrations greater than or equal to 50 ppm are 
hazardous wastes in Maine. 

Wastes generated as part of remedial activities 
would be characterized as hazardous or non-
hazardous.  If determined to be hazardous 
waste, then the waste would be managed in 
accordance with regulatory requirements.   

Standards for Generators of 
Hazardous Waste (38 MRSA 
1301 et seq., 06-096 Part 851) 

Applicable These regulations contain requirements for the 
generators of hazardous waste. 

Waste determined to be hazardous would be 
managed on-site according to the regulation until 
disposed of off-site.   

Water 
Management 

Maine Discharge Licenses (38 
MRSA 413 et seq.) and Waste 
Discharge Permitting Program 
(06-096 CMR 520-629) 

Applicable These standards regulate the discharge of 
pollutants from point sources 

These regulations would be applicable to 
alternatives that require water management 
during soil excavation and where discharges of 
treated water to a surface water body may occur.  
The substantive requirements would be met if 
any discharges of treated water to surface water 
bodies are required. 

Erosion & 
Sedimentation 
Control 

Erosion and Sedimentation 
Control (38 MRSA Part 420-C) 
 

Applicable Erosion control measures must be in place before 
activities such as filling, displacing, or exposing soil 
or other earthen materials occur.  Prior MEDEP 
approval is required if the disturbed area is in the 
direct watershed of a body of water most at risk for 
erosion or sedimentation.   

These controls would be applicable to 
excavation and capping.  Applicable plans would 
be coordinated with MEDEP before 
implementation. 

Storm Water 
Management 

Storm Water Management (38 
MRSA Part 420-D; 06-096 
CMR Part 500) 

Applicable Storm water management measures must be in 
place before activities such as filling, displacing, or 
exposing soil or other earthen material occur on 
land greater than or equal to one acre.  

These controls would be applicable to 
excavation and capping.  Applicable plans would 
be coordinated with MEDEP before 
implementation.  
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Requirement Citation Status (1) Synopsis Evaluation/Action To Be Taken 

Waste 
Management 

Additional Standards 
Applicable to Waste Facilities 
Located in a Flood Plain (06-
096 CMR 854.16) 

Relevant and 
Appropriate 

Any facility located or to be located within 300 feet 
of a 100 year flood zone must be constructed, 
operated, and maintained to prevent wash-out of 
any hazardous waste by a 100 year flood or have 
procedures in place which will cause the waste to 
be removed to a location where the waste will not 
be vulnerable to flood waters and to a location 
which is authorized to manage hazardous waste 
safely before flood water can reach the facility. 

Portions of the DRMO area are within 300 feet of 
the 100 year flood zone.  Waste managed within 
300 feet of the 100 year flood zone would be 
managed in compliance with these standards. 

Air Emissions Visible Emissions Regulation 
(38 MRSA Part 584; 06-096 
CMR Part 101) 

TBC These regulations establish opacity limits for 
emissions from several categories of air 
contaminant sources, including general fugitive 
emissions.  

These regulations would be considered for 
excavation and capping.  These standards would 
be met if any of the alternatives result in 
emission of particulate matter and fugitive matter 
to the atmosphere (e.g., dust generation). 

 
CFR – Code of Federal Regulations     RCRA – Resource Conservation and Recovery Act  
CMR – Code of Maine Rules      TSD – Treatment, storage, and disposal 
MEDEP – Maine Department of Environmental Protection   MRSA – Maine Revised Statutes Annotated      
OSWER – Office of Solid Waste and Emergency Response  TBC – To be considered 
USEPA – United States Environmental Protection Agency   RfD – Reference dose 
PRG – Preliminary remediation goal     IRIS – Integrated Risk Information System 
COC – Contaminant of concern      CSF – Cancer Slope Factor 
HHRA – Human Health Risk Assessment    USC – United States Code 
RAG – Remedial Action Guideline     USFWS – United States Fish and Wildlife Service 
CWA – Clean Water Act      WDA – Waste Disposal Area 
NMFS – National Marine Fisheries Service    NPDES – National Pollutant Discharge Elimination System 
SHPO – State Historic Preservation Officer     
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EXECUTIVE SUMMARY 

This report for the Operable Unit (OU) 2 treatability study at Portsmouth Naval Shipyard (PNS) in Kittery, 

Maine was prepared for the United States Department of Navy, Engineering Field Activity Northeast 

(EFANE) by Tetra Tech NUS, Inc. (TtNUS) under the Comprehensive Long-Term Environmental Action 

Navy (CLEAN), Contract Number N62472-03-D-0057, Contract Task Order (CTO) 015.  The treatability 

study and associated soil sampling were conducted under the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) as part of the PNS Installation Restoration Program (IRP). 

 

This document provides the results of the treatability study and discusses the associated soil sample 

collection and analytical results.  The soil sampling and selection of samples for the study were 

conducted in accordance with the Operable Unit 2 Soil Sampling and Treatability Study Work Plan 

(TtNUS, November 2004).  The soil samples collected were used to conduct a screening-level, bench-

scale soil washing treatability study, also known as a "jar test" (USEPA, September 1991).  The study 

was conducted to obtain a reasonable indication of the feasibility of using physical separation and 

chemical leaching to remediate contaminated soil at OU2.  The treatability study activities focused on 

Sites 6 and 29, where elevated levels of OU2 chemicals of concern (COCs) were detected.  The 

screening-level treatability study was conducted in two phases by ART Engineering, LLC (ART) under 

subcontract to TtNUS.  Chemical analysis was conducted by Katahdin Analytical Services under 

subcontract to TtNUS during Phase 1, and by Millennium Laboratories, Inc. under subcontract to ART 

during Phase 2.   

 

This document also provides the results of the testing of pieces of the geocomposite clay liner (GCL) 

collected from test pits in the capped area at Site 6.  The GCL samples were tested by Geotesting 

Express under subcontract to TtNUS.   

 

The treatability study was conducted in two phases with semi-quantitative treatment goals designed to 

provide a “proof-of-principle” of process efficiency.  Phase 1 tested the potential for physical separation to 

remove soil fractions containing levels of OU2 COCs, particularly lead, from individual test pit soils.  

Results from Phase 1 indicated that soil contains lead as physically separable metal debris that is 

amenable to particle size-based separation and specific gravity (i.e., density-based) separation.  

However, the soil underwent only a limited treatment for lead using the physical separation processes.  

Therefore, in Phase 2, additional processes were included to aggressively scrub (i.e., cause attrition of) 

the particle surfaces, followed by chemical leaching of lead from the particles.  Phase 2 also included an 

evaluation of the potential for recycling of wastes produced from the separation process. 
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The results of Phase 2 indicated that particle size-based separation followed by density-based separation 

could be used to create a highly concentrated waste stream that may be amenable to recycling.  Further 

treatment of the soil using attrition grinding could be used to reduce lead concentrations by approximately 

50 percent. However, following attrition grinding, additional treatment using chemical leaching would be 

less effective in reducing total lead concentrations.  Phase 2 also included an evaluation of the mobility of 

lead from soil under conditions similar to the Synthetic Precipitation Leaching Procedure (SPLP), which is 

designed to simulate the effect of acid rain on the environment.  The results of this modified SPLP test 

showed that lead present in the soil has very limited mobility. 

 

The following are the recommendations based on the results of Phase 1 and Phase 2 of the soil washing 

treatability study for OU2: 

 

1. Particle size-based separation and density-based separation have potential use as part of an ex-

situ remedy for soil.  The specific particle-size range that can be replaced at the site based on 

SPLP testing results (as opposed to total lead concentrations) as the criterion for reuse would 

need to be determined.  Also, the potential acceptance criteria at recycling facilities for lead that 

may be separated from the soil would need to be determined. 

 

2. The Phase 1 and Phase 2 test results should be re-evaluated after the extent of lead-

contaminated soil is more accurately determined.  As part of additional extent of contamination 

investigation, it is expected that concentration zones would be delineated based on chemical 

concentrations observed (e.g., high, medium, low).  The ability of soil washing to achieve the 

appropriate treatment goals for reuse of the soil on site for the identified contamination zones 

would need to be re-evaluated.  If necessary, additional testing of soil washing may be 

recommended. 

 

3. Soil washing is not expected to be effective for treatment of contamination zones with high 

concentrations of lead if the objective is attainment of cleanup goals for unrestricted reuse (i.e., 

cleanup goals based on residential use).  However, soil washing of material from these zones 

could reduce (or eliminate) the quantity of soil that may need to be disposed as hazardous waste 

or it could reduce the quantity of soil that may need to undergo a separate treatment process to 

render it nonhazardous.   
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1.0  INTRODUCTION 

This section provides the objective and scope of the report and treatability study, the report organization, 

background information for the project and project definition, and deviations from the treatability study 

work plan. 

 

1.1 OBJECTIVE AND SCOPE 

This report for the Operable Unit (OU) 2 treatability study at Portsmouth Naval Shipyard (PNS) in Kittery, 

Maine was prepared for the United States Department of Navy, Engineering Field Activity Northeast 

(EFANE) by Tetra Tech NUS, Inc. (TtNUS) under the Comprehensive Long-Term Environmental Action 

Navy (CLEAN), Contract Number N62472-03-D-0057, Contract Task Order (CTO) 015.  The treatability 

study and associated soil sampling were conducted under the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) as part of the PNS Installation Restoration Program (IRP). 

 

This document provides the results of the treatability study and discusses the associated soil sample 

collection and analytical results.  The soil sampling and selection of samples for the study were 

conducted in accordance with the Operable Unit 2 Soil Sampling and Treatability Study Work Plan 

(TtNUS, November 2004).  The soil samples collected were used to conduct a screening-level, bench-

scale soil washing treatability study, also known as a "jar test" (USEPA, September 1991).  The study 

was conducted to obtain a reasonable indication of the feasibility of using physical separation and 

chemical leaching to remediate contaminated soil at OU2.  The treatability study activities focused on 

Sites 6 and 29, where elevated levels of OU2 chemicals of concern (COCs) were detected.  The 

screening-level treatability study was conducted in two phases by ART Engineering, LLC (ART) under 

subcontract to TtNUS.  Chemical analysis was conducted by Katahdin Analytical Services under 

subcontract to TtNUS during Phase 1, and by Millennium Laboratories, Inc. under subcontract to ART 

during Phase 2.  The treatability studies were conducted using semi-quantitiative treatment goals 

designed to provide a “proof-of-principle” of the efficiency of the treatment processes. 

 

This document also provides the results of the testing of pieces of the geocomposite clay liner (GCL) 

collected from test pits in the capped area at Site 6.  The GCL samples were tested by Geotesting 

Express under subcontract to TtNUS.   
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1.2 REPORT ORGANIZATION 

The report consists of the following sections and appendices: 

 

• Section 1.0 is this introduction. 

 

• Section 2.0 discusses the sample collection and treatability study activities.  Data analysis activities 

and results are also discussed. 

 

• Section 3.0 discusses the Phase 1 initial characterization and soil washing results and the Phase 2 

soil washing results. 

 

• Section 4.0 provides conclusions and recommendations based on the treatability study. 

 

• Appendix A contains field information including test pit and sample log sheets, chain-of-custody forms 

for shipment of test pit samples to the treatability study laboratory, and photographs of test pits. 

 

• Appendix B contains analytical information including database print out, data quality review, and 

graphical presentations of the data from Phase 1 and database print out from Phase 2.  Validation 

reports for Phase 1 and Phase 2 data are included as electronic files on a compact disc (CD).  

Appendix B also contains results of the GCL testing.   

 

• Appendix C provides the Phase 1 screening level soil washing treatability study results (Screening 

Level Soil Washing Treatability Study Report prepared by ART). 

 

• Appendix D provides the Phase 2 screening level soil washing treatability study results (Enhanced 

Soil Washing Bench-Scale Treatability Study Report prepared by ART).  

 

1.3 BACKGROUND INFORMATION 

The following background information for PNS and OU2 was provided in the Treatability Study Work Plan 

(TtNUS, November 2004).  This section also provides background information related to the treatability 

study, which is based on the problem definition provided in the work plan. 

 

1.3.1 Facility Location and Description 

PNS is a military facility with restricted access located on an island in the Piscataqua River, as shown on 

Figure 1-1.  PNS is referred to on National Oceanic and Atmospheric Administration (NOAA) nautical 
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charts as Seavey Island, with the eastern tip given the name Jamaica Island.  Attached to Seavey Island 

by a rock causeway is Clark's Island.  The Piscataqua River is a tidal estuary that forms the southern 

boundary between Maine and New Hampshire.  PNS is located in Kittery, Maine, north of Portsmouth, 

New Hampshire, at the mouth of the Great Bay Estuary (commonly referred to as Portsmouth Harbor).   

 

PNS is engaged in the conversion, overhaul, and repair of submarines for the Navy.  The long history of 

shipbuilding in Portsmouth Harbor dates back to 1690, when the first warship launched in North America, 

the Falkland, was built.  PNS was established as a government facility in 1800, and it served as a repair 

and building facility for ships during the Civil War.  The first government-built submarine was designed 

and constructed at PNS during World War I.  A large number of submarines have been designed, 

constructed, and repaired at this facility since 1917.  PNS continues to service submarines as its primary 

military focus.   

 

1.3.2 OU2 Description and History 

OU2 consists of Site 6 (Defense Reutilization and Marketing Office Storage Yard or DRMO) and Site 29 

(former Teepee Incinerator Site).  The DRMO Impact Area, in which Quarters S, N, and 68 are located, is 

also included in OU2 because this area was thought to be impacted by particulate deposition from the 

DRMO.  OU2 is located in the south-central portion of PNS, as shown on Figure 1-1.  Figure 1-2 shows 

the locations of Sites 6, 29, and the DRMO Impact Area. 

 

Site 6 - DRMO 

The DRMO was established in 1920.  This area was originally known as Henderson’s Point, named after 

a portion of land that protruded approximately 350 feet into the Piscataqua River.  The point was 

excavated in 1905 to widen the channel.  The excavated fill was deposited along the shore of the 

Shipyard, adjacent to Henderson’s Point, including the area encompassed by Sites 6 and 29.   

 

Site 6 is approximately 2 acres in area and has served multiple purposes from a stone crusher facility to 

its current use as a temporary storage area since approximately 1960.  Previous visual inspection 

indicated ponding of precipitation in some areas and direct runoff to the Piscataqua River in other areas.  

Site operations, such as open storage of batteries, which could cause contaminants to be leached or 

otherwise released by pathways such as infiltration or runoff, were terminated approximately in 1983. 

 

In 1993, interim corrective measures at Site 6 included the capping and paving of sections of the site, 

installation of storm water controls, and installation of a new concrete curb.  The cap consists of 12 inches 

of compacted, crushed stone aggregate stabilized with Portland cement, two layers of 16-ounce, non-

woven, needled-punched geotextile, and a GCL.  An area on the northwestern side of Site 6 was paved 
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with 2 inches of asphalt.  Details of the interim corrective measures are presented in the Interim 

Corrective Measures at the DRMO report (McLaren/Hart, April 1993).   

 

Periodic shoreline inspections were conducted at OU2.  In the summer of 1999, erosion was discovered 

along the shoreline of the Piscataqua River adjacent to Site 6.  The existing embankment rock had 

sloughed, exposing lead-contaminated soil from the site, and so in July 1999, eight surface soil samples 

of the eroding soil were collected.  In September 1999, the exposed soil was covered with hydromulch as 

an interim erosion control measure until slope stabilization could be conducted.  An emergency removal 

action under CERCLA was implemented to protect human health and the environment from a release of 

lead contamination.  Keel blocks and other materials from the shoreline slope were removed, and the 

bank was regraded with existing rock.  Pea gravel was placed over existing soil as necessary to provide a 

level surface, and a geotextile layer was placed over the gravel.  The geotextile was covered with a layer 

of coarser stone then a layer of armor stone for wave action protection.  A curb and fence were also 

installed (FWENC, June 2001). 

 

Most of the site is situated on filled land and is covered by asphalt or a clay/concrete cap.  Fill material 

encountered during soil borings and monitoring well installations was noted as large angular rock 

fragments (from the blasting of Henderson's Point), scrap metal, wood debris, sand and gravel, and 

sandblasting grit.  Groundwater is influenced by tidal fluctuations of the Piscataqua River. 

 

Site 29 - Teepee Incinerator Site 

The area described as the Teepee Incinerator was at one time part of the DRMO (Site 6).  The site 

encompasses the area surrounding a former open burning area, a former industrial incinerator (Teepee 

Incinerator), and an ash disposal area.  The first reported activity at Site 29 began in 1918 with open 

burning of Shipyard refuse.  The open burning area was reportedly used to burn Shipyard solid waste and 

as a dumping area for residual waste (i.e., paper, wood, and rubbish).  Open burning continued at Site 29 

until the construction of the Teepee Incinerator at the site in 1965.  Approximately 75,000 cubic yards of 

refuse were burned annually in open fires prior to construction of the incinerator (TtNUS, March 2000). 

 

The incinerator included a teepee-type steel frame with a metal-covered refuse burner, a top catwalk, 

access ladder, steel inner liner, entrance and clean-out doors, forced draft blowers and piping, stainless-

steel fire screen and foundation, and bucket slip rails.  It was located near the boundary of fill and natural 

material in the vicinity of Building 314 as shown on Figure 1-2.  It had a diameter of approximately 

67.5 feet and a height of approximately 72.5 feet.  The Teepee Incinerator was used primarily for disposal 

of wood, paper, and rubbish, with occasional burning of cans of paint and solvents.  Reportedly, in 1971, 

approximately 1,150 cubic yards of combustible waste were burned a week at the incinerator.  Ash from 

the incinerator was deposited south of the incinerator until 1971 when the residue began to be landfilled 
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in the Jamaica Island Landfill (Site 8) and the Kittery municipal landfill.  The incinerator ceased operations 

in 1975 (TtNUS, March 2000). 

 

Site 29 includes the area surrounding Buildings 310, 314, and 298 along the southern shoreline of PNS, 

as illustrated on Figure 1-2.  The site slopes gently south to the Piscataqua River from the base of a steep 

bedrock outcrop that has approximately 20 to 30 feet of relief to the north and east of the site.  Two 

buildings, 310 and 314, were located on the site.  The former pesticide handling building (Building 314) 

was a modern facility constructed in 1982 and operated by two State of Maine-certified pest control 

personnel.  Operations ceased at Building 314 in March 1995 when pesticide control services were 

contracted out by the Shipyard.  Between 1982 and March 1995, Building 314 was used to store small 

quantities of pesticides prior to mixing for use at the Shipyard.  Any expired or unusable pesticides and 

herbicides were disposed through the Shipyard’s hazardous waste facility.  No waste was stored in this 

building.  There were no floor drains within the building; however, there was a lavatory within the building 

that was connected to the sanitary sewer.  There was also a catch basin equipped with a "flap valve," 

located in the apron outside the building, to the garage that was used as a containment basin in the event 

there was a spill.  There is no record of any spills at or near Building 314.  The building was demolished in 

December 1998.  The area around the buildings is grassy, and asphalt pavement extends from Buildings 

310 and 314 in the eastern portion of the site to Building 298, in the western portion of the site (TtNUS, 

March 2000). 

 

DRMO Impact Area – Quarters S, N, and 68 

The DRMO Impact Area is an area north of Site 6 identified in the Resource Conservation and Recovery 

Act (RCRA) Facility Investigation (RFI) as potentially being impacted by wind dispersal of contaminants 

from the DRMO (McLaren/Hart, July 1992).  The area is a residential area for military personnel and 

includes Quarters S, N, and 68. 

 

1.3.3 Problem Definition for Treatability Study 

Based on the risk assessment for OU2 (TtNUS, November 2000), chemical concentrations in soil at Sites 

6 and 29 are at levels that may pose a potential risk for site users.  The DRMO Impact Area soils did not 

have site-related chemical concentrations that may pose potential human health risks.  The site-related 

COCs identified for Sites 6 and/or 29 are lead, antimony, Aroclor-1254 [a polychlorinated biphenyl (PCB)], 

benzo(a)pyrene [a polycyclic aromatic hydrocarbon (PAH)], and 2,3,7,8-tetrachloro dibenzo dioxin 

(2,3,7,8-TCDD).  A Feasibility Study (FS) is being prepared for OU2 to identify and evaluate potential 

remedial options for soil remediation, including treatment of soil using ex-situ soil washing.  Soil washing 

(with particle size-based separation using dry and water-based wet screening and density-based 

separation) may be appropriate for the COCs at Sites 6 and 29 depending on the physical conditions of 
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the soil.  Therefore, the Navy conducted a screening-level, bench-scale treatability study to provide a 

reasonable indication of the feasibility of soil washing as a remedial option for OU2. 

 

Large volume soil samples were used in the treatability study to determine whether the treatment is 

feasible.  Soil sampling locations and soil samples selected for the study were representative of the 

contaminants and physical characteristics of the surface and subsurface material at Sites 6 and 29. 

 

A screening-level treatability study was conducted to provide a semi-quantitative evaluation of the 

potential effectiveness of the technology for the removal of COCs and for the recovery of clean soil mass 

to provide an indication of whether more detailed testing is warranted.  During Phase 1 of the testing, 

physical separation processes alone were used.  Subsequent to the evaluation of the results from Phase 

1, the Navy determined that additional screening-level testing could provide useful information for further 

evaluation of the technology.  Therefore, during Phase 2, an aggressive surface scrubbing (i.e., attrition) 

process was added, followed by acid leaching, to evaluate further removal of contaminants, especially 

lead.   

 

Soil sample collection, analysis, and treatability study activities are discussed in Section 2.0, and the 

initial characterization and treatability study results are discussed in Section 3.0. 

 

1.3.4 Deviations from Work Plan 

No major deviations from the Treatability Study Work Plan (TtNUS, November 2004) were necessary for 

field activities; however, the depth of several test pits varied from the work plan.  Most test pits were not 

excavated to a depth of 10 feet even though bedrock or groundwater was not encountered.  The test pit 

excavations were terminated before reaching 10 feet either because large chunks (greater than 2 feet in 

size) of blast rock material were encountered making further excavation difficult or no recoverable soil 

material was available for sampling.  In addition, the bulk composite sample volume collected from each 

test pit was less than planned because the sample bucket size chosen was smaller to facilitate shipping 

of the sample.  However, adequate sample volume was supplied to conduct both phases of the 

treatability study. 

 

As discussed in the Navy correspondence dated February 25, 2005, there were minor deviations in the 

treatability study, summarized as follows: 

 

• A water-based gravity separation technique was used instead of Sodium-Meta Tungstate solution for 

the soil washing. 
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• Density separation of the oversize fraction (+ 10 mesh) was conducted, and the sample for analysis 

(Sample D) was collected from the resulting gravel/soil (i.e., the remaining material after the lights 

and heavies were removed). 

 

• The debris (+½ inch) was hand separated to determine the percentages of different types of debris 

(lead pieces, plastic, wood, rock, etc); however, a sample (Sample A) was not submitted for chemical 

analysis because the material was too heterogeneous to obtain a representative sample. 

 

• A representative sample of waste material at Site 29 (TS-103, collected from the waste disposal area) 

was not included in the soil washing study because the sample had too much debris (ash and waste) 

to effectively recover clean material using soil washing. 

 

The work plan was originally written for Phase 1 of the treatability study; however, the Navy determined 

that additional testing should be conducted to obtain additional information to make a more informed 

decision regarding the use of soil washing for the OU2.  Therefore, Phase 2 of the treatability study was 

conducted as discussed in Section 2.4. 
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2.0  SAMPLE COLLECTION, ANALYSIS, AND TREATABILITY STUDY ACTIVITIES 

The field work was performed in December 2004 and is discussed in Section 2.1.  The analysis of test pit 

samples was completed in January 2005.  Phase 1 of the soil washing treatability study was conducted in 

February 2005, and analysis of the samples was completed in March 2005.  After evaluation of the 

Phase 1 results, the Navy recommended Phase 2 testing.  Phase 2 of the soil washing treatability study 

was conducted in July 2005.  The data were validated, the database updated, and a data quality review 

conducted.  The Phase 1 activities and analytical results are discussed in Sections 2.2 and 2.3, 

respectively.  The Phase 2 activities and analytical results are discussed in Sections 2.4 and 2.5, 

respectively. 

 

Appendix A provides field documentation including test pit logs and photographs.  Appendix B provides 

the analytical results for Phase 1 (including the initial characterization) and Phase 2 of the treatability 

study.  Appendices C and D provide the details of the soil washing treatability study and results for Phase 

1 and Phase 2, respectively. 

 

2.1 FIELD INVESTIGATION AND SAMPLE COLLECTION ACTIVITIES 

Except as discussed in Section 1.3.4, test pitting, sample collection, site restoration, and other field 

investigation activities [site utility clearance, cleaning and decontaminating equipment, inspecting and 

accepting supplies and sample containers, and management of investigative-derived waste (IDW)] were 

conducted in accordance with the work plan (TtNUS, November 2004). 

 

Test pitting was conducted to expose a sufficient portion of the subsurface at the selected locations to 

obtain samples of soil and other associated material potentially containing COCs for treatability study 

testing.  Soil samples from test pitting were collected to reflect the physical and chemical characteristics 

of material that could be excavated during an actual remediation.  Therefore, the soil washing treatability 

study was conducted on materials expected to be similar to those encountered during the treatment 

process of a full-scale remediation system.   

 

Five test pits were excavated and a bulk volume of 4 gallons of composite sample from each test pit was 

collected and shipped to the treatability study laboratory for preparation before analysis and soil washing 

activities.  The composite samples were collected by placing excavated material into segregated 

stockpiles.  Each 2-foot layer or distinct stratum was stockpiled by the excavator as the test pit was 

advanced.  Representative material from each stockpile was collected manually using shovels or the 

excavator's bucket to the extent practical, and placed into a separate stockpile and homogenized to form 

a stockpile representative of each of the various strata from the test pit.  The materials encountered within 
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each test pit were visually classified and detailed on test pit log forms.  The physical characteristics of the 

test pits, such as pit dimensions, location coordinates, excavation depths, and soil sample characteristics, 

are summarized in Table 2-1.  Figure 2-1 shows the locations of the test pits.  Test pit logs, sample log 

sheets, and photographs taken in the field are provided in Appendix A.   

 

The following summarizes field observations at each test pit: 

 

• Test Pit OU2-TP101 was located near the shoreline fence in the vicinity of wells DW-7 and DW-7B.  

The following materials were observed during test pit excavation:  angular block and gravel [0 to 1 

foot below ground surface (bgs)]; fine-grained sediment (1 to 2 feet bgs); debris including pipe, 

corroded sheet metal, nuts, bolts, a railroad spike, and blast rock (2 to 3 feet bgs) and increasing 

larger-sized blast rock from 3 to 4.5 feet bgs (the bottom of the excavation).  A strong creosote odor 

was noted around 1 foot bgs, where railroad ties were also found.  No groundwater was encountered 

during pit excavation.  The boring log for DW-7 indicated the presence of some of the same waste 

materials (sand and cinders to a depth of about 5 feet bgs) encountered during test pitting.  

 

• Test Pit OU2-TP102 was located close to previously detected high concentrations of lead in 

subsurface soils in the capped area of Site 6.  The cap (approximate 6 inches of grass/top soil, 1 foot 

of concrete, and geotextile above and below GCL) is about 2 feet thick in this area.  Fill material 

mixed with debris including various types of metal debris, wood timbers, slag, and glass was found 

under the cap to approximately 6 feet bgs.  Fill mixed with angular rock fragments (blast rock) 

transitioned to blast rock only around 6 to 7 feet bgs (the bottom of the excavation).  The possible 

edge of former railroad tracks was encountered on the western side of the excavation.  No 

groundwater was encountered during excavation. 

 

• Test Pit OU2-TP103 was located near the shoreline of Site 29, west of wells DW-8 and DW-8B.  

Grass and trees cover the area of the test pit.  Fill material including fine to coarse sand, silt, and 

gravel mixed with ash and other burned debris was found from approximately 1 to 6.5 feet bgs 

(bottom of the excavation).  Debris was noted to be very compacted and included metal containers, 

stainless-steel shavings, wire, copper tubing, fiberglass (possibly asbestos), slag, glass, and wood in 

a dense ash/soil matrix.  Previous borings in the area indicated similar types of debris.  Groundwater 

was encountered around 6 feet bgs, and no sheen on the water was noted.   

 

• Test Pit OU2-TP104 was located in the capped area at Site 6.  As with OU2-TP102, the cap is about 

2 feet thick in this area.  Fill material (sand and gravel) mixed with debris was found under the cap to 

approximately 6.5 feet bgs.  The debris included various types of metal debris, glass, fire brick, hose, 

foam, rubber, and wood.  From 6.5 to 9 feet bgs, rock fragments (blast rock) ranging in size from 
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sand to boulders of approximately 2.5 feet in diameter were noted.  The rock size increased with 

depth until it was too difficult to excavate deeper.  No groundwater was encountered during 

excavation.   

 

• Test Pit OU2-TP105 was located in the capped area at Site 6.  As with OU2-TP102, the cap is about 

2 feet thick in this area.  Fill material consisting mostly of angular gravel and cobbles (blast rock) was 

noted from about 2 to 4.5 feet bgs.  Some metal scraps were observed toward the top of the fill layer 

underlying the cap.  The blast rock size increased with depth until it was too difficult to excavate 

deeper.  No groundwater was encountered during pit excavation. 

 

Samples of GCL from the test pit excavations at OU2-TP102 and OU2-TP104 were collected for hydraulic 

conductivity testing.  A sample of the GCL from OU2-TP105 could not be collected because the GCL was 

damaged during removal of the overlying concrete.  The testing was conducted to determine whether the 

cement in the concrete may have compromised the integrity of the sodium bentonite in the GCL.  The 

GCL samples were shipped to TtNUS Pittsburgh, and photographs were taken to document the condition 

of the samples.  The samples were then shipped to Geotesting Express in Boxborough, Massachusetts 

for testing.  The samples were tested for hydraulic conductivity in accordance with American Standards 

for Materials and Testing (ASTM) Standard Test Method D5887-04 Measurement of Index Flux through 

Saturated Geosynthetic Clay Liner Specimens using a Flexible Wall Permeameter.   

 

The test pits were backfilled and the surfaces restored to match the existing conditions to the extent 

practicable.  At locations OU2-TP102 and OU2-TP104, new GCL was placed over the openings in the old 

GCL with adequate overlap to provide a continuous hydraulic barrier.  The surface was then restored with 

a mixture of rock and cement to match the previous cap to the extent practicable. 

 

2.2 PHASE 1 INITIAL CHARACTERIZATION AND TREATABILITY STUDY ACTIVITIES 

Phase 1 consisted of the following general tasks as depicted in the treatability study process flow diagram 

(Figure 1 of Appendix C): 

 

1. Pre-screening: Mechanical screening of the five test soil samples to remove debris and natural 

material larger than 12.5 mm (Sample A).  (Material greater than approximately 50 mm was removed 

before pre-screening.) 

 

2. Analyses of soil fractions of five test pit soil samples for initial chemical characterization (Sample B 

was whole soil and Sample C was sieved soil less than 2-mm particle size) and selection of three 

samples for use in the treatability study.  Sample B results represented the untreated concentrations 

of soil for Phase 1. 
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3. The first stage of treatment consisted of an initial stage of wet screening of the three selected test pit 

soil samples to separate particles in the 2- to 12.5-mm size range ("oversize fraction") from smaller 

particles (finer-grained material and sand fraction) 

 

4. The second stage of treatment consisted of an initial stage of density separation of the oversize 

fraction (obtained from Step 3) to remove particles of lighter specific gravity and those of heavier 

specific gravity in a water mixture to yield coarse soil (Sample D).  Sample D results represented the 

post-treatment oversize soil fraction for Phase 1. 

 

5. The third stage of treatment consisted of wet screening of the undersize soil particles (finer-grained 

material and sand fractions) to separate the sand fraction (2- to 0.075-mm particles) (Sample E) from 

the finer-grained material (smaller than 0.075-mm particle size).  Sample E results represented the 

untreated sand fraction for Phase 1. 

 

6. Sedimentation and thickening of the finer-grained material (from Step 5) were conducted to form the 

waste sludge (Sample F). 

 

7. The fourth stage of treatment consisted of density separation of the sand fraction (from Step 4) to 

remove particles of lighter specific gravity (Sample J) and those of heavier specific gravity (Sample I) 

in a water mixture to yield sand before removal of the heavier fraction (Sample G) and sand after 

removal of the heavier fraction (Sample H).  Sample H results represented the post-treatment sand 

fraction for Phase 1. 

 

2.3 PHASE 1 DATA ANALYSIS ACTIVITIES AND RESULTS 

During Phase 1, sample analysis, a limited data validation (Tier II), database update, and data quality 

review activities were conducted in accordance with the work plan (TtNUS, November 2004).  The 

database print out, data quality review report, and graphical presentation of the data are provided in 

Appendix B.  Validation reports (including the laboratory-signed chain-of-custody forms for the treatability 

study samples) are included on the CD in Appendix B. 

 

As discussed in Section 2.2, the sampling and analysis activities associated with Phase 1 consisted of 

initial characterization test pit samples (Samples B and C) and samples generated during treatment 

(Samples D through J).  As discussed in Section 1.3.4, the A samples were not analyzed.  Table 2-2 

summarizes the analytical program for samples collected during Phase 1 of the treatability study.  As 

presented in the work plan, the samples were analyzed for risk-driving COCs identified in the OU2 risk 

assessment (TtNUS, November 2000).  The primary COCs are benzo(a)pyrene and lead, and the 
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secondary COCs are antimony, Aroclor-1254, and 2,3,7,8-TCDD.  Samples were analyzed for PAHs, 

PCBs, lead, antimony, and/or 2,3,7,8-TCDD as shown in Table 2-2.  Samples B through J were analyzed 

for the analytes indicated in the work plan except when sample volume was not sufficient.  This situation 

was encountered for the I samples from test pit locations OU2-TP101 and OU2-TP105.  The impact of not 

analyzing these samples is discussed in the data quality review provided as part of Appendix B.   

  

In general, the data quality review (summarized as follows) indicates that the analytical data are 

considered valid and acceptable for making decisions regarding the screening level treatability study:   

 

• All reported data adequately represent site conditions.  Sample collection and measurement practices 

were consistent, thereby supporting the ability to compare untreated to treated soil.   

 

• A large degree of sample heterogeneity was evident for lead as indicated by the poor matrix spike 

(MS)/matrix spike duplicate (MSD) precision.  However, the data were still useful to support decision 

making because the before- and after-treatment samples consistently showed that the soil washing 

did not remove enough lead to meet project objectives.  Slight measurement imprecision was 

observed for several PAHs.  As discussed in the data quality review however, these observations do 

not necessarily indicate a data quality deficiency (see Appendix B). 

 

• Overall poor accuracy data were obtained for PAHs, PCBs, and lead due to high levels of target 

compounds in the samples selected for MS/MSD analyses.  This limits the utility of the MSs as 

measures of data accuracy, but re-analyzing the samples would not be expected to change the 

conclusions; therefore, re-analysis was not recommended.  Antimony recoveries indicate a severe 

low bias suggesting that antimony probably could not be recovered from some samples.  However, 

antimony was not a primary measure of soil washing performance so there is no need to re-analyze 

samples for antimony. 

 

• Laboratory measurement completeness (non-rejected data) was greater than the required 95-percent 

completeness goal.  Only two sample analyses could not be conducted, Sample I from OU2-TP101 

and OU2-TP105, which were optional samples if sufficient sample volume was available.  Despite this 

minor data loss, all decisions could be made with adequate confidence.  Sensitivity was sufficient to 

support all decision making. 

 

The concentration data for primary and secondary COCs detected in the samples are provided in Table 

2-3.  The concentration data for all parameters included in chemical analyses are presented in the 

analytical results table in Appendix B.  Graphs showing the analytical results are also provided in 

Appendix B.  The analytical results are discussed further in Section 3.0.  
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Physical data (particle size distribution, mass, and moisture content) of various fractions generated from 

the soil washing process during Phase 1 were meausred and evaluated by the soil washing 

subcontractor, and the results are provided in Appendix C.  Table 2-4 provides a summary of the particle 

size range for the soil as received from the field and for the soil after removal of debris and natural 

material greater than 12.5 mm.  The results of the physical separation are discussed further in 

Section 3.0. 

 

Results of the hydraulic conductivity testing of the GCL samples were similar to the index flux design 

specifications (10-7 cm/sec) for a hydraulic barrier layer in capping material.  The average index flux for 

the samples from OU2-TP102 (OU2-GCL102-000) and OU2-TP104 (OU2-GCL104-000) were 1.8 x 10-7 

cm/sec and 1.2 x 10-7 cm/sec, respectively. 

 

2.4  PHASE 2 TREATABILITY STUDY ACTIVITIES 

Phase 2 consisted of the following general tasks (shown schematically in Figure 2-2), details of which are 

provided in the treatability study flow diagrams for Phase 2 (Figures 1 and 2 of Appendix D): 

 

1. Preparation of a composite of the test pit soil samples that were selected in Phase 1 after initial 

characterization (i.e., composite of TS-101, TS-104, and TS-105 representing soil from areas with 

relatively higher concentrations of contaminants at OU2).  (Task 1 - Sample TS-BC representing the 

untreated soil was generated.) 

 

2. First wet screening of the composite soil sample to separate particles in the 2- to 12.5-mm size range 

(oversize fraction) from smaller particles (finer-grained material and sand fraction).  (Task 1 -

continued). 

 

3. Density separation of the oversize particles (from the first wet screening process) to remove particles 

of lighter specific gravity and those of heavier specific gravity in a water mixture, to yield the “fine 

oversize” soil fraction.  (Task 2 - Sample TS-BC-K consisting of the fine oversize soil after density 

separation was generated and after the lead content of the heavier fraction was estimated.)  

 

4. Attrition grinding of the fine oversize soil fraction resulting from Step 3 using ceramic balls in a rotary 

mill with periodic sampling and analysis of the contaminated layers removed over a total duration of 

60 minutes.  A preliminary evaluation of the grinding kinetics was conducted using samples that were 

collected periodically and analyzed for lead.  (Task 4 - Sample TS-BC-L2, 60-minute attrition-ground 

treated soil was generated for further testing.  Sample TS-BC-L1, 30-minute attrition-ground treated 

soil was generated but not used for further testing.) 
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5. Chemical leaching of the attrition-ground soil resulting from Step 4, for further removal of lead.  The 

leaching was conducted in separate trials using three commercially available acids and a 

commercially available chelating agent.  Hydrochloric acid (HCl), acetic acid, nitric acid (HNO3), and 

ethylene diamine tetra acetic acid (EDTA) were evaluated in a process where the soil was mixed with 

these leaching agents over a total duration of 90 minutes.  A preliminary evaluation of the leaching 

kinetics was conducted using samples of leachate that were collected periodically and analyzed for 

lead.  (Task 6 - Samples TS-BC-M1, TS-BC-M2, TS-BC-M3, and TS-BC-M4 corresponding to treated 

soil using HCl, acetic acid, EDTA, and HNO3, respectively, were generated). 

 

6. Second wet screening of the undersize particles from Step 2 to separate sand-sized particles (0.1- to 

2-mm size range) from finer-grained material (less than 0.1 mm).  [Task 1 – continued; samples 

TS-BC-E corresponding to the untreated sand fraction, and TS-BC-FC corresponding to the finer-

grained waste material (thickened fines) were generated.] 

 

7. Density separation of the sand-sized particles obtained from Step 6.  (The process was similar to 

Step 3 above).  (Task 3 - Sample TS-BC-N corresponding to the sand fraction after density 

separation was generated and after the lead content of the heavier fraction was estimated.) 

 

8. Attrition grinding of the sand fraction obtained from Step 7 over a total duration of 30 minutes.  (The 

process was similar to Step 4 above).  (Task 5 - Sample TS-BC-P1 corresponding to the attrition-

ground treated sand fraction was generated.) 

 

9. Chemical leaching of the attrition-ground sand fraction resulting from Step 8.  (The process was 

similar to Step 5 above).  (Task 7 - Samples TS-BC-Q1, TS-BC-Q2, TS-BC-Q3, and TS-BC-Q4 

corresponding to treated sand fraction using HCl, acetic acid, EDTA, and HNO3, respectively, were 

generated). 

 

10. Mechanical screening of the composite soil generated in Step 1 to remove debris and natural material 

(rock/gravel) larger than 12.5 mm in size followed by washing of the adhered soil particles with plain 

water and hand-sorting of the washed material to separate the rocks/gravel from the waste.  (Task 8 - 

Samples TS-BC-AW and TS-BC-AWF were generated.) 

 

Chemical analyses of various soil fractions or leachates were conducted primarily for lead as the main 

parameter for evaluating the efficiencies of the processes for the removal of the primary COC.  Chemical 

analyses of selected soil fractions were also conducted for PCBs (Aroclors) and PAHs to evaluate the 

efficiency of the process for removal of these secondary COCs.  Synthetic Precipitation Leaching 
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Procedure (SPLP) [United States Environmental Protection Agency (USEPA) Method 1312] analysis with 

a minor modification was conducted to evaluate the mobile fraction of lead attached to those soil particles 

that would be considered too large (i.e., larger than 2 mm in size) for human health risk concern. 

 

Other tasks were also conducted to provide additional information for evaluation of future remedies for 

OU2.  These tasks included the estimation of the lead content in the heavier fraction of material 

separated during the density separation tasks (Steps 3 and 7 described above) and analysis of the 

hazardous waste leachability characteristic of waste material produced from the separation of fines from 

the soil.  

 

2.5 PHASE 2 DATA ANALYSIS ACTIVITIES AND RESULTS 

Sample analysis, a limited data validation (Tier II), and database update activities were conducted during 

Phase 2 similar to the Phase 1 activities.  The database print out is provided in Appendix B.  Validation 

reports (including the laboratory-signed chain-of-custody forms for the treatability study samples) are 

included on a CD in Appendix B. 

 

As discussed in Section 2.4, the samples associated with the Phase 2 study consisted of a composite 

sample (TS-BC) and 73 sub-samples collected from various stages of the enhanced soil washing 

process.  These samples were submitted for the analytical program consisting of lead, PAHs, and PCBs 

as summarized on Table 2-5.  In addition to total lead concentrations, certain samples were processed 

using a modified USEPA SPLP method, and one sample was processed using USEPA’s Toxicity 

Characteristics Leaching Procedure (TCLP).  The resultant leachates were collected, given unique 

sample identifiers, and submitted to the laboratory for lead analysis. 

 

Based on the Tier II data validation review (summarized as follows), the analytical data are considered 

valid and acceptable for making decisions regarding the Phase 2 study: 

 

• No major data quality issues were noted during the inorganics data review.  Minor recovery non-

compliances were noted for lead in several calibration verification standards, MS/MSDs and one 

Laboratory Control Sample (LCS), resulting in qualification of the data as estimated (J).  Due to the 

wide range of lead concentrations, several samples were re-analyzed based on calibration range 

exceedances (diluted) or to achieve better detection limits (on lower-level calibration curves).  For 

these cases, the data reviewer reported the most reliable results. 

 

• No major data quality issues were noted during the organics data review.  The wide range of PAHs 

and/or PCBs present in some samples resulted in sample dilutions and consequently, surrogate 

recovery non-compliances.  However, no data were qualified on this basis.  A minor recovery non-
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compliance was noted for Aroclor-1260 in one MS/MSD sample resulting in the qualification of data 

as estimated (J). 

 

The concentration data for chemicals detected in the Phase 2 samples are provided in Table 2-6.  The 

analytical results regarding the performance of Phase 2 study are discussed in Section 3.3.  
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3.0  TREATABILITY STUDY RESULTS 

The following provides the results of the initial characterization and soil washing treatability study 

conducted on OU2 soil samples.  The discussion provides an evaluation of the data based on the 

decision rules provided in the work plan (TtNUS, November 2004).  Details of the Phase 1 soil washing 

laboratory activities, including the treatability study process flow diagram (see Appendix C, Figure 1) are 

provided in Appendix C.  Details of the Phase 2 soil washing laboratory activities, including the treatability 

study flow diagrams for this phase (see Appendix D, Figures 1 and 2) are provided in Appendix D. 

 

3.1   PHASE 1 INITIAL CHARACTERIZATION RESULTS 

The initial characterization phase of the treatability study was conducted to ensure that soil representative 

of OU2 soil conditions would be included in the soil washing treatability study.  During this phase, the test 

pit bulk soil sample was pre-screened to remove oversized debris (Sample A, greater than 12.5 mm), and 

a sample of the remaining soil fraction (Sample B) was sent to the laboratory for analysis.  In addition, a 

sample of the dry screen (at 2 mm or 10 mesh) of the soil fraction (Sample C) was sent to the laboratory 

for analysis.  Table 2-2 lists the analytical parameters for each sample.  Samples B and C from each of 

the five test pits were sent to the laboratory for analysis, and the results were used to select the three test 

pit samples that would be used for the soil washing study (as discussed herein).  The analytical results 

are presented in Appendix B, and photographs of the samples are provided in Appendix C.  The following 

summarizes the analytical results: 

 

• Test Pit OU2-TP101, near the shoreline fence in the vicinity of wells DW-7 and DW-7B, had the 

highest concentrations of benzo(a)pyrene and high concentrations of PCBs compared to the other 

locations. 

 

• Test Pit OU2-TP102, located in capped area, had high concentrations of lead (as expected in the 

area where some of the highest concentrations of lead had been detected in previous investigations) 

and medium concentrations of benzo(a)pyrene and PCBs. 

 

• Test Pit OU2-TP103, located near the shoreline of Site 29, had the highest concentrations of 

2,3,7,8-TCDD (as expected in the former incinerator location) and moderate concentrations of the 

other COCs. 

 

• Test Pit OU2-TP104, located in capped area had the highest concentrations of lead and antimony (as 

expected in the area where some of the highest concentrations of lead had been detected in previous 

investigations) and moderate levels of PCBs. 
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• Test Pit OU2-TP105, located in capped area, had the highest concentrations of PCBs, which was 

unexpected based on the knowledge of site history.  The sample also had moderate concentrations of 

lead. 

 

The decision rules for initial characterization include two criteria for selecting three of the five samples for 

the treatability study; chemical concentrations and representativeness.  As discussed in the work plan, 

the action levels for selection were 10 times the USEPA Region 9 residential soil risk screening levels.  

This is because it is expected that concentrations at least an order of magnitude greater than the risk 

screening levels are elevated enough to warrant testing in a treatability study.  The action levels are as 

follows: 

 

COC Action Level for 
Sample Selection 

Lead 4,000 mg/kg 
Antimony 310 mg/kg 
Benzo(a)pyrene 620 µg/kg 
Aroclor-1254 2,200 µg/kg 
2,3,7,8-TCDD 39 ng/kg 

 

Concentrations of lead and Aroclor-1254 in all samples exceeded the selection action levels.  

Concentrations of benzo(a)pyrene in three samples (TS-101, TS-102, and TS-103) and antimony in one 

sample (TS-104) also exceeded the selection action levels.  However, as noted in Section 2.2, antimony 

concentrations in some samples were likely biased low.  Concentrations of 2,3,7,8-TCDD in all samples 

were less than the action level, although the sample exhibiting the maximum concentration was collected 

from the test pit at Site 29, within the waste disposal area. 

 

Evaluation of the physical characteristics of the material to evaluate representativeness indicated that the 

samples from OU2-TP102, OU2-TP104, and OU2-TP105 were generally different in amount and type of 

debris.  All three had blast rock with sand and gravel, and two had significant fractions of debris (in 

OU2-TP102 and OU2-TP104), one had significant fractions of lead battery mesh components 

(OU2-TP104), and one with fill mixed with very little debris (OU2-TP105).  OU2-TP101 had debris 

including railroad wood and fine-grained soil mixed with blast rock fragments, exhibited a creosote odor, 

and is considered representative of the western portion of Site 6.  OU2-TP103 was collected from the 

waste disposal area at Site 29 and had fill mixed with ash and burnt debris.  

 

Based on consideration of analytical results and physical characteristics, samples from OU2-TP101, 

OU2-TP104, and OU2-TP105 were selected for soil washing for the following reasons: 
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• TS-101 represents the western portion of Site 6, had the greatest benzo(a)pyrene concentrations, 

had moderate to high PCB, and moderate lead concentrations. 

 

• TS-104 and TS-105 represent the capped area at Site 6, containing the types of materials observed 

in test pits in the capped area and having higher PCB, lead, and antimony concentrations detected in 

test pit samples.  TS-102 had some differences in types of material; however, the information that is 

necessary for this treatability study (Go/No-Go) can be obtained from testing TS-104 and TS-105. 

 

• TS-103 had too much debris (ash and waste) to effectively recover clean material as part of soil 

washing.  Based on TS-103, the material in the waste disposal area is not likely amenable to soil 

washing as a treatment technology. 

 

Recommendations for selection of samples for the treatability study and several minor changes to the 

treatability study based on the initial characterization results were provided in the Navy’s letter dated 

February 25, 2005.  The changes are as follows: 

 

• A water-based gravity separation technique was used instead of the Sodium-Meta Tungstate solution.  

The water-based gravity separation technique is a panning technique commonly used for separation 

of heavy minerals that allows for larger samples to be processed with no chemical interaction with 

samples.  The type of rock observed in test pit samples could chemically interact with the Sodium-

Meta Tungstate solution.  Also, use of this heavy solution in the processing would reduce the sample 

volume that could be tested. 

 

• Density separation of the oversize fraction (+10 mesh) was added.  This is an additional treatment 

step, similar to the separation for the sand fraction (-10 to +200 mesh).  The oversize fraction (+10 

mesh to ½ inch) makes up about 30 percent of the observed soil matrix and contains metallic 

particles.  The quality of this fraction after treatment will be important in making an assessment of the 

potential benefits of soil washing and volume reduction.  The density separation on this fraction 

provides additional information on the weight of the lights, heavies, and potentially clean material 

(gravel/rock remaining).  The sample for analysis (Sample D) was collected after the separation from 

the remaining potentially clean material. 

 

• Chemical analysis was not conducted on the debris fraction (+ ½ inch).  The debris in the test pit 

samples was very heterogeneous, and it would be difficult to obtain a representative sample for 

analysis (Sample A).  However, understanding the different amounts of the different types of debris 

(lead pieces, plastic, wood, rock, etc.) would assist in understanding the potential for recycling, 
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particularly for the lead pieces.  Therefore, hand separation of the different types of debris and 

weighing was conducted on this fraction. 

 

3.2 PHASE 1 SOIL WASHING RESULTS 

This section discusses the findings from Phase 1 of the soil washing treatability study.  The results are 

evaluated using a “proof-of-principle” approach using semi-quantitative techniques to obtain a general 

understanding of the effectiveness of the processes employed in this phase.  The intent is not to evaluate 

the process efficiency or attainment of certain final cleanup goals at predefined statistical confidence 

levels. 

 

The methodology and results of the soil washing treatability study are provided in Appendix C.  

Photographs of the treatability samples are also included in Appendix C.  The following provides a 

summary of the results and evaluation based on the decision rule provided in Section 2.3.2.2 of the work 

plan.  The analytical results for COCs in the treatability study samples from Phase 1 are provided in Table 

2-3 and shown on graphs provided in Appendix B.  Analytical results for all target compounds analyzed 

as part of the treatability study are provided in the database table in Appendix B. 

 

As shown on the flow diagram (Figure 1 of Appendix C), three soil samples (TS-101, TS-104, and 

TS-105) underwent particle size-based dry screening and various stages of particle size-based wet 

screening and density-based separation.  The resulting fractions showed that contaminants generally 

tended to accumulate in the finer-grained fractions (i.e., concentrations of lead in Samples E through I 

were typically greater than Sample B), as expected from previous studies performed by others in the 

industry.  Furthermore, the concentrations of lead in the finer-grained, heavier fractions (Sample I) were 

greater than Sample B for two samples (TS-101 and TS-105) (i.e., ‘enriched’ in lead), as expected 

because lead particles have a higher specific gravity than the metal silicates that constitute typical soil 

particles.  The exception to this observed enrichment of lead was TS-104, wherein the light fraction 

Sample J was enriched, instead of Sample I.  No reason for this reversal of expectation was apparent.  

The concentrations of benzo(a)pyrene were typically greater in the light fraction Sample J of the finer-

grained fractions of the samples, as expected because organic particles have a lower specific gravity than 

metal silicates.  

 

The results of Phase 1 of the soil washing study were evaluated based on the overall project objectives 

discussed in Section 2.0 and detailed in the decision rules presented in Section 2.3.2.2 of the Soil 

Sampling and Treatability Study Work Plan (TtNUS, November 2004).  To recommend further testing of 

the technology, the decision rules required that contaminant levels in the soil fraction be compared to 

those of potentially cleaner fractions resulting from wet screening.  The decision rules also required that a 

significant fraction of the untreated soil mass be recovered in the potentially cleaner fraction. 
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Sample B is considered to be the untreated soil, and Samples D and H are considered to be the 

potentially treated fractions.  Sample B was obtained from dry screening to remove debris greater than 

12.5 mm (0.5 inch) in size.  Sample D is a finer-grained soil than Sample B, and it was obtained as the 

oversize fraction during wet screening (at 2-mm screen opening size) and was further treated by the 

removal of “heavy” and “light” contaminants by density separation techniques.  Sample H is a much finer-

grained fraction of soil than Sample D, and it was obtained as the oversize fraction during wet screening 

(at 0.075-mm screen opening size) and was also further treated by the removal “heavy” and “light” 

contaminants by density separation techniques. 

 

A comparison of the lead concentrations in the Samples B, D, and H for TS-101, TS-104, and TS-105 is 

presented in the table below.  A reduction of at least 50 percent in concentrations of lead was found in 

two of the samples (TS-101 and TS-105) when the untreated soil data (B) were compared to data 

resulting from the density separation of the coarser (2 mm) wet-screened fraction (D).  A more modest 

reduction (less than 50 percent) in lead concentrations was found in TS-104 when the untreated soil (B) 

was compared to D.  A comparison of lead concentrations in the much finer-grained soil after the second 

stage of density separation (H) to the untreated soil (B) showed a reduction of at least 50 percent only in 

one sample (TS-105) but not in TS-101 and TS-104.  Therefore, the sand resulting from the final 

treatment step of the soil washing process (H) did not meet the criteria for TS-101 and TS-104.  One of 

the reasons for this finer-grained sand fraction not undergoing adequate reduction in lead concentrations 

is suspected to be the possible presence of lead in a chemically adsorbed form, rather than as discrete 

particles that are more amenable to physical separation. 

 

Test Pit Concentration of Lead 
in B (mg/kg) 

Concentration of Lead 
in D (mg/kg) 

Concentration of Lead 
in H (mg/kg) 

TS-101 7,960 2,500 11,400 
TS-104 30,500 20,100 35,000 
TS-105 12,600 710 5,500 

 

Benzo(a)pyrene concentrations for TS-101 are as follows: 4,600 µg/kg for Sample B, 1,900 µg/kg for 

Sample D, and 2,300 µg/kg for Sample H.  A reduction of at least 50 percent in concentrations was noted 

in TS-101 when the untreated soil data (B) were compared to D resulting from the density separation of 

the coarser (2 mm) wet-screened fraction and in the much finer-grained soil after the second stage of 

density separation (H).  Samples TS-104 and TS-105 did not contain benzo(a)pyrene at concentrations 

exceeding the action level selected for this test and therefore the results were not evaluated against the 

decision rule. 

 

100505/P 3-5 CTO 015 



  REVISION 0 
  OCTOBER 2005 
 
The decision rules also required that 50-percent or greater fraction of the untreated soil should be 

recovered as “potentially clean” soil fractions.  The untreated soil was obtained by “pre-screening” to 

remove material larger than 0.5 inch in size.  During this pre-screening process, a significant fraction 

(ranging from 25 percent to 44 percent by mass) of the material excavated from the test pits containing 

large gravel/rock fragments was removed.  These large fragments were removed using dry mechanical 

screening, without the need for soil washing.  After the large fragments were removed, the remaining soil 

(Sample B) was wet screened using a 2-mm opening mesh size.  The soil that was within the oversize 

fraction after wet screening at 2 mm, and that underwent density separation, constituted less than 

50 percent of the mass of the soil constituting Sample B.  Consequently, the fractions of potentially ‘clean’ 

soil that were recovered (i.e., Sample D) constituted less than 50 percent of their corresponding B 

fractions.  Therefore, the criterion for recovery of clean soil volume exceeding 50 percent of the untreated 

soil mass was not met. 

 

The removal of Aroclor-1254 (a secondary organic COC) present in the untreated soil (B) was evaluated 

by comparing it to the much finer-grained soil after the second stage of density separation (H).  The 

evaluation showed a reduction (exceeding 50 percent) in Aroclor-1254 concentrations in the TS-101 and 

TS-105 samples.  The reduction in Aroclor-1254 concentration in the TS-104 sample was marginally less 

than 50 percent.  However, these results are consistent with the expectation that PCBs preferentially 

adhere to finer-grained soil fractions.   

 

3.3   PHASE 2 SOIL WASHING RESULTS 

In Phase 2 of the treatability study, additional testing for the removal of lead was conducted, as discussed 

in Section 2.4.  Phase 2 consisted of not only the particle size-based separation processes and density-

based separation processes employed during Phase 1, but also additional enhanced physical and 

chemical treatment processes.  Phase 2 also included an evaluation of the potential for recycling of 

wastes produced from the separation process.  The results from Phase 2 are intended to be used for 

evaluation of the general effectiveness of the processes (i.e., as a “proof-of-principle”) using a semi-

quantitative approach, similar to Phase 1.  As discussed in Section 2.4, this phase of the treatability study 

was conducted on a composite of soil present in the areas of the site with relatively high concentrations of 

contaminants at OU2. 

 

In the Phase 2 evaluation, it was recognized that the goals for removal of lead depended on the particle 

sizes of the soil being tested.  This realization was based on the fact that the goals that would need to be 

attained in a full-scale remediation of excavated soil from OU2 would depend on whether the soil is 

considered to be of a particle size that could be of concern for human health risk or of concern for mobility 

in the environment.  The particle size of 2 mm is assumed to be upper limit for soil that would of concern 

for human health based on guidance (USEPA, April 2000).  Therefore, concentrations of lead in soil 
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would be of human health concern for soil of a particle size smaller than 2 mm.  For all other soil, only the 

mobile fraction of lead would be of concern, and not total concentrations. 

  

Accordingly, the Phase 2 evaluation included comparisons of the concentrations of lead in the untreated 

soil to the treated soil in the particle size range smaller than 2 mm up to a lower limit (approximately 

0.1 mm) below which the accumulation of contamination is expected to be too high for practical 

decontamination.  Also, according to the rationale presented in the previous paragraph, the evaluation 

compared the mobile fraction of lead in soil within the larger particle size range (fine oversize, rocks, 

gravel, etc.) to an assumed allowable concentration in groundwater at OU2.  The mobile fraction was 

measured using a modified SPLP test procedure, as discussed in Appendix D.  In both cases, the lead 

concentration was measured using standard USEPA test methods (SW-846 7421) with some project-

specific adjustments, as discussed in Appendix D. 

 

The following is a summary of the evaluation of the results from Phase 2: 

 

• Comparison of lead concentrations in the untreated composite soil sample (TS-BC containing 

97,500 mg/kg) to the density-separated sand (TS-BC-N containing 42,500 mg/kg) followed by the 

attrition-ground sand (TS-BC-P1 containing 20,400 mg/kg) indicates that this combination of 

processes could be effective in reducing concentrations of lead.  Concentrations of Aroclor-1254 were 

also reduced from 16.9 mg/kg in TS-BC to 2.66 mg/kg in TS-BC-P1, and concentrations of 

benzo(a)pyrene were reduced from 2,760 µg/kg in TS-BC to 618 µg/kg in TS-BC-P1.  Density-based 

separation yielded highly concentrated portions of enriched lead as discussed towards the end of this 

summary. 

 

• Further treatment of the attrition-ground sand fraction (soil within the 0.1- to 2-mm particle size range) 

using acid leaching or EDTA did not reduce the concentrations of lead in all cases.  Some reductions 

in concentrations were noted for the HCl-leached sand (11,400 mg/kg) and EDTA-leached sand 

(9,730 mg/kg).   

 

• Concentrations of SPLP lead concentrations in the fine oversize fraction (soil within the 2- to 12.5-mm 

particle size range) were low following density separation, and continued to be unaffected by attrition 

grinding or acid leaching.  SPLP concentrations of lead were typically less than 100 µg/L, which is 

less than the ambient water quality criterion for lead in salt water (8.5 µg/L) allowing for a dilution 

factor of approximately 50 for OU2 groundwater in the Piscataqua River.  One exception to the effect 

of acid leaching on SPLP values for the fine oversize fraction is in the case of HNO3, wherein the 

SPLP concentration in the leached oversize fraction (TS-BC-M4) was 457 µg/L.  No explanation for 

the deviation in the behavior of the HNO3-leached soil is apparent.   
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• The thickened fines (i.e., the smallest particle size, less than 0.1 mm), which would form the waste 

(sludge) in a treatment process, contained the highest concentrations of lead, as expected, and failed 

the TCLP criterion for lead.  The concentration of lead in TS-BC-FC was 134,000 mg/kg, and it 

yielded a TCLP result of 644 mg/L, which exceeded the RCRA characteristic limit of 5 mg/L.   

 

• Density-based separation yielded highly enriched heavy fractions.  The heavy fractions separated 

from the large-size particles (2- to 12.5-mm range) were estimated to contain 77 to 94 percent by 

weight of lead.  The heavy fractions separated from the small-size particles (0.1- to 2.0-mm range) 

were estimated to contain 44 to 64 percent by weight of lead. 

 

• An assessment of the mass fractions of the composite samples indicated that roughly 28 percent by 

weight of all excavated material larger than 12.5 mm but less than 50 mm consists of debris and 

rocks that need not be treated.  

 

Figure 3-1 shows an overall summary of the lead concentrations in selected soil samples that were 

generated during the treatment process of the Phase 2 treatability study.  This figure depicts the changes 

in concentrations starting from the composite soil sample representing the areas of the site with the 

highest known levels of contamination to soil following density separation, attrition grinding, and acid 

leaching. 
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4.0  CONCLUSIONS AND RECOMMENDATIONS 

Test pit samples were collected at four locations at Site 6 and one location at Site 29.  Based on the initial 

characterization results (comparison to action levels), all samples had elevated lead and PCB 

concentrations and most had elevated benzo(a)pyrene concentrations.  Antimony concentrations were 

only elevated in one sample; however, as discussed in Section 2.3, antimony was most likely not 

recoverable from some samples.  No 2,3,7,8-TCDD concentrations were elevated.  Three of the four 

samples from Site 6 were selected for further study.  Based on observations for the test pit at Site 29 

(OU2-TP103), the material in the waste disposal area is not likely amenable to soil washing as a 

treatment technology.  The test pit material indicated the presence of predominantly coarse-grained soil 

and rock mixed with debris at OU2.   

 

Results from Phase 1 of the soil washing study provided an indication that wet screening followed by 

density separation could result in reductions in concentrations of lead of at least 50 percent; however, it is 

likely to be more successful in the coarser soil fraction (exceeding 2 mm in particle size) and less likely in 

the sand fraction.  Also during Phase 1, results from hydraulic conductivity testing of the GCL samples 

overlying the test pits in the areas where interim corrective measures were conducted indicated that the 

overlying cement (within the cap) has not adversely affected its hydraulic conductivity.  Therefore, the 

GCL with the protective cement-choked rock layer giving it protection from the weather is expected to be 

effective in functioning as a barrier minimizing infiltration of incidental rainfall. 

 

The following summary and conclusions are based on the results from Phase 2 of the soil washing 

treatability study that was conducted on soil from areas representing relatively high concentrations of 

contaminants at OU2.  Table 4-1 summarizes the characteristics of the excavated material and potential 

options for onsite reuse, offsite recycling, treatment, and/or disposal based on the Phase 2 results.  The 

percentages indicated in Table 4-1 and the bullets that follow are based on the weight of the excavated 

material with particle sizes less than 50 mm (2 inches) excluding coarse oversize lead, metal pieces and 

other man-made debris in 12.5- to 50-mm (0.5- to 2.0 inches) size range. 

 

• Treatment using particle-size separation, density separation, and attrition grinding could result in 

significant reduction in the concentrations of lead and other COCs.  An approximately 5-fold reduction 

in lead concentrations was noted, and similar reductions in concentrations of Aroclor-1254 and 

benzo(a)pyrene (secondary COCs) were also noted.   

 

• Treatment of the fine oversize fraction (particles in the 2.0- to 12.5-mm size range) other than 

washing with water to remove soil adhered to the surfaces is not necessary to reduce leachable 

levels of lead.  Therefore, soil within this size range (approximately 36 percent by weight) could be 
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treated using physical separation for removal of heavier metallic particles (including lead) and less 

dense waste materials (sintered slag-like particles, plastic, wood chips, etc.) (see Table 23 of 

Appendix D).  

 

• Although the treatment of coarse oversize fraction (12.5- to 50-mm size range) debris and rocks was 

not included, this portion of the excavated material (approximately 28 percent by weight) should be 

amenable to gross physical separation of rocks/natural material and waste debris (see Table 23 of 

Appendix D).  Natural material should be amenable to rinsing and reuse on site, and debris should be 

disposed in an offsite landfill. 

 

• Treatment of the sand fraction (soil particles in the range of 0.1 to 2 mm) using attrition grinding may 

result in some reduction in lead concentrations.  An approximately 50-percent reduction in total lead 

concentrations was noted. 

 

• Treatment of the sand fraction using acid leaching following attrition grinding yielded mixed results 

that depended on the leaching solution.  Approximately 50 percent of lead was removed in the HCl 

trial and the EDTA trial.  The other acids (HNO3 and acetic acid) were less effective.  The final 

concentrations in the best case following attrition grinding and EDTA leaching were more than an 

order of magnitude greater than 400 mg/kg (the treatability testing target goal based on USEPA 

Region 9 soil screening level).  In ART's experience and best professional judgment, prolonged 

leaching (i.e., beyond 90 minutes) is unlikely to achieve this target goal.  Therefore, the treatment of 

this fraction of soil (approximately 27 percent by weight) within the more highly contaminated areas of 

OU2 using the tested soil washing technologies is not recommended. 

 

• The thickened fines (i.e., the smallest particle size, less than 0.1 mm), which would form the waste 

(sludge) in a treatment process, contained the highest concentrations of lead, as expected, and failed 

TCLP.  This portion of soil (approximately 10 percent by weight) would need to be chemically 

fixated/solidified and disposed off site. 

 

• Density-based separation yielded highly concentrated lead that may be of use for some type of 

recycling.  For example, the fine oversize fraction (2- to 12.5-mm range) was estimated to contain 77 

to 94 percent by weight of lead (see Table 5 of Appendix D).  The sand fraction (0.1- to 2-mm range) 

was estimated to contain 44 to 64 percent by weight of lead (see Table 7 of Appendix D). 

 

The following are the recommendations based on the results of Phase 1 and Phase 2 of the soil washing 

treatability study for OU2: 
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1. Particle size-based separation and density-based separation have potential use as part of an ex-situ 

remedy for soil.  The specific particle-size range that can be replaced at the site based on SPLP 

testing results (as opposed to total lead concentrations) as the criterion for reuse would need to be 

determined.  Also, the potential acceptance criteria at recycling facilities for lead that may be 

separated from the soil would need to be determined. 

 

2. The Phase 1 and Phase 2 test results should be re-evaluated after the extent of lead-contaminated 

soil is more accurately determined.  As part of an additional investigation to determine the extent of 

contamination, it is expected that concentration zones would be delineated based on the chemical 

concentrations observed (e.g., high, medium, low).  The ability of soil washing to achieve the 

appropriate treatment goals for reuse of the soil on site for the identified contamination zones would 

need to be re-evaluated.  If necessary, additional testing of soil washing may be recommended. 

 

3. Soil washing is not expected to be effective for treatment of contamination zones with high 

concentrations of lead if the objective is attainment of cleanup goals for unrestricted reuse (i.e., 

cleanup goals based on residential use).  However, soil washing of material from these zones could 

reduce (or eliminate) the quantity of soil that may need to be disposed as hazardous waste or it could 

reduce the quantity of soil that may need to undergo a separate treatment process to render it 

nonhazardous.   
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TABLE 4-1 

SUMMARY OF SOIL CHARACTERISTICS BASED ON PHASE 2 RESULTS 
OU2 TREATABILITY STUDY 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

Estimated 
Lead 

Content 

Particle 
Size Range 

(mm) 

12.5 to 50 

Soil 
Fraction 

Average Mass Fraction of Excavated I Potential 
Material (a) Treatment and 

Reuse/Recycle/ 
Disposal 
Options 

Coarse 
Oversize 

28 
percent 

Excludes debris (see Table Wash and Reuse 
22 of Appendix D) 

Not 
applicable 

77 to 94 
percent 

Fine 
Oversize 

36 
percent 

Heavier 4 percent Recycle offsite 
subfraction (see I I 
Table 5 of 
Appendix D) 

Lighter 
subfraction (see 
Table 5 of 
Appendix D) 

Fine oversize 
subfraction after 
density 
separation (see 
Table 5 of 
Appendix D) 

Heavier 
subfraction (see 
Table 7 of 
Appendix D) 

5 percent 

27 
percent 

2 percent 

Waste - dispose 
offsite 

Not 
applicable 

1 percent 

44 to 64 
percent 

Treatment (using 
other 
technologies) 
tonsite reuse or 
offsite disposal 

Sand 

Fines 

27 
percent 

10 
percent 

Recycle offsite 

Waste - 
treatment1 offsite 
disposal 

Lighter 
subfraction (see 
Table 7 of 
Appendix D) 

Sand 
subfraction after 
density 
separation (see 
Table 7 of 
Appendix D) 

Not 
applicable 

3 percent 

22 
percent 

Treatment (using 
other 
technologies)/ 
onsite reuse or 
offsite disposal 

Fine material (see Table 4 of 
Appendix D) 

4 percent 

Less than 
0.1 

Waste- 
treatmentloffsite 
dis~osal 

13 percent 

Notes: 
a. Mass fractions corresponding to each particle-size range were obtained from Table 4 of Appendix D. 

All mass fractions are based on excavated material of size less than 50 mm excluding coarse 
oversize lead, metal pieces, and other man-made debris in the 12.5- to 50-mm size range. 
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EXECUTIVE SUMMARY 

 

ART Engineering, LLC (ART) was contracted by TtNUS to perform screening level bench 
tests to obtain an indication of the feasibility of using ex-situ soil washing techniques to remediate 
contaminated soil at Portsmouth Naval Shipyard (PNS), Operable Unit (OU) 2 in Kittery, Maine.  
The OU-2 soil is contaminated with 2 primary chemicals of concern (COCs): Lead and Benzo-A-
Pyrene.  The secondary COCs include: Antimony, PCB, Aroclor-1254, Dioxin (2, 3, 7, 8 - TCDD). 

Physical separation and density separation techniques were found to be effective in 
removing slag-type material and metallic Lead from the soil.  The target goals for primary 
contaminants of concern: 400 mg/kg Lead and 260 ug/kg Benzo-A-Pyrene were not achieved in 
this screening level study.  It is believed that a significant fraction of Lead is chemically adsorbed 
(bound) to the surface of the sand and coarse soil fractions. 

The results of this study show that from a particle-size distribution standpoint, the material 
could potentially be favorable to soil washing.  The study also showed that after physical and 
density separation only, and without further treatment, the treatment goals for contaminants of 
concern could not be met.  However, that does not mean that the treatment goals can not be 
achieved through soil washing.  It is an indication that further treatment of the fractions after 
physical and density separation is required.  This additional treatment is referred to as “enhanced’ 
treatment.  To evaluate enhanced treatment, ART Engineering is proposing a follow-up study as 
outlined in Section 7 of this report.  The outcome of this follow-up study would provide 
information on enhancement necessary for soil washing to be a viable treatment technology for 
OU-2. 
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1.0 Background and Study Objectives 

ART Engineering, LLC (ART) was contracted by TtNUS to perform screening level bench 
tests to obtain a reasonable indication of feasibility of using ex-situ screening and soil washing to 
remediate contaminated soil at the Operable Unit (OU) 2 within the Portsmouth Naval Shipyard 
(PNS) in Kittery, Maine.  The OU-2 soil is contaminated with 2 primary chemicals of concern 
(COCs): Lead and Benzo-A-Pyrene.  The secondary COCs include: Antimony, PCB, Aroclor-
1254, Dioxin (2, 3, 7, 8 - TCDD). 

In this study, mechanical and density separation techniques were evaluated for 
effectiveness in cleaning the soil.  These techniques are generally more cost effective as compared 
to chemical treatment approaches. 

The main objectives for this screening level soil washing bench-scale study were to: 

1) Evaluate mechanical separation techniques for effectiveness in cleaning of 
the soil; 

2) Determine the degree of mass reduction that can potentially be achieved 
through soil washing. 

The treatability study was performed in accordance with the approved “Screening Level 
Soil Washing Treatability Study Work Plan” prepared by ART Engineering LLC, November 2004. 

Samples were collected from 5 test pits installed at the project site during the period of 
December 13, 2004, through December 16, 2004.  A total of 5 samples of approximately 50 lbs 
each were collected from the project site and shipped via overnight delivery to the treatability study 
laboratory in Tampa, Florida. 

The study was performed in 2 phases.  In the first phase, an initial characterization was 
performed on each of the 5 soil samples.  The initial characterization included soil homogenization, 
pre-screening at 12.5 mm (½”), sampling and chemical analysis of the soil fraction that is less than 
12.5 mm (½”) and determination of the soil particle size distribution.  The results of the initial 
characterization were summarized in the “Interim Report - Screening Level Soil Washing 
Treatability Study”, ART Engineering, February 2, 2005 (Attachment D).  In the second phase, 
bench-testing was performed on 3 selected samples: TS-101, TS-104 and TS-105.  Bench-testing 
was performed during the period of February 10, 2005, through February 16, 2005. 
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A schematic representation of the Treatability Study Program is provided in Figure 1. 

During the characterization phase, it was determined that about one third of the soil mass 
existed in the size fraction - 12.5 mm +2.0 mm.  In determining the potential volume/mass 
reduction achievable through soil washing, the amenability of this fraction to soil washing 
treatment would be an important factor.  Since the size fraction -12.5 mm +2.0 mm was found to 
consist of predominantly natural rock/gravel along with variable amounts of ferrous metals, 
metallic Lead, slag-type material, plastics and small quantity of wood and other materials, it was 
recommended in the interim report that density separation was also evaluated for treatment of this 
soil fraction. This recommendation was accepted and density separation of this soil fraction was 
performed as part of the bench-testing. Results of the complete study are presented in this report. 

 

2.0 Sample Collection and Shipment 

Samples were collected from 5 test pits installed at the project site during the period of 
December 13, 2004, through December 16, 2004.  A map with sample locations and test pit logs 
recorded by TtNUS during sample collection activities are provided in Attachment E.  A brief 
description of each of test pits is provided below. 

Test Pit  Description 

TP-101: Debris including railroad (RR) wood, fine-grained soil mixed with blast 
rock fragments.  Creosote odor noted. 

TP-102: Sand and gravel mixed with debris, including RR wood and blast rock.  
Highest fraction of debris compared to other locations. 

TP-103: Fill mixed with ash and burnt debris.  Very densely compacted.  Smaller 
size debris as compared to TP-104.  

Note: Based on characterization of this sample in the treatability study it 
was noted that this material consisted of a mixture of sand and gravel with 
burnt debris. 

TP-104: Debris mixed with sand and gravel sized particles, rock fragments and 
presence of Lead battery mesh components noted. 

TP-105: Fill and blast rock.  Very little debris. 
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A composite sample of approximately 50 lbs was collected from each test pit and shipped 
for overnight delivery to the treatability study laboratory in Tampa, Florida.  Samples were 
received at the laboratory on December 17, 2004.  Upon receipt of the samples, samples were 
placed in a refrigerated storage area at the treatability laboratory. 

 

3.0 Chemical Analysis 

All chemical analysis, except Dioxin analysis, was performed by Katahdin Analytical 
Services, Westbrook, Maine, under contract to TtNUS.  Dioxin analysis was performed by Eno 
River Labs, Durham, North Carolina, under contract to Katahdin Analytical Services.  All 
analytical data reported in this report were validated by TtNUS.  Analytical data reports are 
included in Attachment F of this report. 

 

 

4.0 Study Phase I: Initial Soil Characterization 

4.1 Description of Testing 

As part of the initial characterization, the following tasks were performed: 

- Pre-Screening at 12.5 mm (Debris Removal); 

- Particle Size Distribution Analysis; 

- Soil Chemical Analysis. 

A brief description on each of the tasks is provided following. 

4.1.1 Pre-Screening (Debris Removal) 

Upon receipt of the samples at the treatability study laboratory, the samples 
were homogenized and dry screened at 12.5 mm to remove debris greater than 12.5 
mm from the soil.  For each test sample, the total dry mass of soil was determined 
prior to screening as well as the total dry mass of the soil fraction retained on the 
screen.  The fraction passing through the screen was calculated by difference. 
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4.1.2 Particle Size Distribution Analysis 

A particle size distribution analysis on each of the 5 soil composite samples 
was performed using wet screening (modified ASTM D 422 method).  The 
following sieve sizes were used: 2.0 mm (No. 10), 1.0 mm (No. 18), 0.5 mm (No. 
35), 0.25 mm (No. 60), 0.125 mm (No. 120) and 0.075 mm (No. 200).  Fractions 
retained on the screens were dried and weighed to determine the particle size 
distribution.  The fraction passing through 0.075 mm sieve was collected, 
flocculated, water decanted and settled fines were dried and weighed. 

4.1.3 Soil Chemical Analysis 

A small subsample of the soil fraction less than 12.5 mm was collected and 
crushed to 95% passing a 2.0 mm sieve.  The crushed soil fraction passing through 
the 2.0 mm sieve (Sample “B”) was submitted to the analytical laboratory for 
analysis for full list of COCs including Lead, Antimony, Polycyclic Aromatic 
Hydrocarbons (PAH), Polychlorinated Biphenyls (PCB) and Dioxin (2, 3, 7, 8 - 
TCDD).  Another subsample of the soil fraction that was less than 12.5 mm was 
dry-screened to pass a 2.0 mm sieve and soil fraction passing the sieve (Sample 
“C”) was submitted for chemical analysis for primary COCs (Lead and PAH). 

4.2 Results 

Results for soil particle size distribution analysis for the soil fraction less than12.5 
mm are provided in Table 1.  Results of the soil particle size distribution for the whole soil, 
with inclusion of soil fraction greater than 12.5 mm, are presented in Table 2.  Results of 
the initial chemical analysis are provided in Table 3.  Photos 1 through 15 (Attachment A) 
show soil before and after pre-screening.  Raw data for pre-screening and particle size 
distribution analysis are provided in Attachment B. 

Most of the coarse material appears to consist of apparently native gravel and 
crushed rock mixed with various types of debris.  It is expected that contamination has not 
penetrated into the large rock material, and that this rock material may potentially be 
recoverable as “clean.” 
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The results of the soil particle size distribution indicate that the soil is very coarse. 
Average particle size distribution is as follows: 

Fraction +12.5 mm   33.3% 

Fraction -12.5 +2.0 mm   31.9% 

Fraction -2.0 +0.075 mm  27.6% 

Fraction < 0.075 mm     7.1% 

         100.0% 

A summary of the analytical results on soil fraction less than 12.5 mm indicates the 
following: 

• Sample TS101 has the highest level of Benzo-A-Pyrene, high 
PCBs and moderate to low level Lead; 

  
• Sample TS102 has moderate level Benzo-A-Pyrene, moderate 

PCBs and high level Lead; 
 

• Sample TS103 has moderate level Benzo-A-Pyrene, moderate 
PCBs and moderate to low level Lead and highest level of Dioxin; 

 
• Sample TS104 has low level Benzo-A-Pyrene, moderate PCBs, 

highest level of Lead and Antimony; 
 

• Sample TS105 has low level Benzo-A-Pyrene, highest PCBs and 
moderate level Lead. 
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All of the samples exceeded the preliminary treatment goals of 400 mg/kg for Lead, 
4.98 mg/kg for Antimony, 260 ug/kg for Benzo-A-Pyrene and 40 ug/kg for Aroclor-1254. 
Only sample TS-103 exceeded the preliminary treatment goal of 3.9 ng/kg for Dioxin (2, 3, 
7, 8 - TCDD). 

When comparing results for primary COCs Lead and Benzo-A-Pyrene, in the soil 
fraction less than 12.5 mm against the soil fraction less than 2.0 mm, the data indicates that 
for soil samples TS-101, TS-102, TS-104 and TS-105, contaminant levels in soil fraction 
less than 2.0 mm appear to be higher as compared to soil fraction less than 12.5 mm.  This 
is a first indication that the contamination is more concentrated in the finer soil fraction less 
than 2.0 mm. 

For sample TS-103, the soil fraction less than 2.0 mm appears to be less 
contaminated as compared to the soil fraction less than 12.5 mm.  This indicates that in 
sample TS-103, the contamination appears to be more concentrated in the coarse soil 
fraction - 12.5 mm + 2.0 mm as compared to the finer soil fraction less than 2.0 mm.  These 
findings appear to be consistent with the fact that sample TS-103 was collected from a test 
pit containing a significant amount of (incinerator) ash and burnt debris as also noted in 
field observations. 

4.3 Selection of Samples for Bench Testing 

Based on the results of the initial characterization, 3 samples (TS-101, TS-104 and 
TS-105) were selected for evaluation in bench-testing.  These 3 samples were selected 
because they contained elevated levels of primary contaminants of concern, Lead and 
Benzo-A-Pyrene, and were considered to be representative of the types of soil and 
contaminant mixture present at the site.  TS-102 was also considered for bench-testing; 
however, the information necessary for the treatability study could be obtained from testing 
TS-104 and TS-105. TS-103 was not selected for evaluation because this sample contained 
a large fraction of ash and burnt debris, and was not considered a good candidate for 
treatment. 

 

5.0 Study Phase II: Bench Testing 

5.1 Description of Testing 

As part of the bench testing, the following tasks were performed: 
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- Characterization of Debris Greater Than12.5 mm; 

- Mechanical Wet Screening at 2.0 mm; 

- Density Separation of Oversize Fraction -12.5 mm +2.0 mm; 

- Density Separation of Sand Fraction -2.0 mm +0.075 mm. 

A brief description on each of the tasks is provided in the following sections. 

 

5.1.1 Characterization of Debris Greater Than 12.5 mm 

The soil fraction greater than 12.5 mm was characterized to determine the 
nature of this fraction (Sample “A”).  The debris was first washed on a 12.5 mm 
screen and then hand-sorted into several fractions, e.g. rock, iron, metallic Lead, 
slag-type material, plastic, wood, etc.  The mass of each sorted fractions was 
determined.  Each fraction was photographed and described. 

Because of the heterogeneity of this coarse fraction greater than12.5 mm, no 
chemical analysis was performed on this fraction.  Because of the impermeable 
nature of the natural rock/gravel, it is expected that this fraction would be clean 
after washing and separation of slag-type material, metallic Lead and other debris. 

5.1.2 Mechanical Wet Screening 

For each of the three samples TS-101, TS104 and TS-105, the soil fraction 
less than 12.5 mm was processed separately through a mechanical wet screening.  
Approximately 2.5 kg of soil fraction less than 12.5 mm was wet screened using 2.0 
mm, 0.15 mm and 0.075 mm sieves.  The 0.15 mm sieve was used to prevent 
overloading the fine 0.075 mm sieve with coarse sand particles.  The soil particles 
retained on the 0.15 mm sieve were recombined with the soil fraction retained on 
0.075 mm sieve into a single sand product.  The wet screening produced three soil 
fractions: 1) oversize -12.5 +2.0 mm, 2) sand fraction -2.0 +0.075 mm and 3) wash 
water and fines fraction that are less than 0.075 mm.  The wash water and fines 
passing through the 0.075 mm sieve were flocculated and the wash water was 
decanted.  The total mass and moisture content of each of the oversize, sand and 
fines fractions were determined to allow for determination of mass balance on a 
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dry-weight-basis resulting from the separation. Samples of sand fraction (Samples 
“E”) and fines fraction (Sample “F”) were submitted for chemical analysis. 

5.1.3 Density Separation – Sand Fraction -2.0 mm +0.075 mm 

The overall objective of density separation was to separate light material, 
porous slag-type material and organic matter (also referred to as “lights”), and 
heavy particles (also referred to as “heavies”) from the sand fraction.  It was 
anticipated that contaminants would be predominantly associated with the light and 
heavy particles in the soil. 

Initially, it was proposed to use a heavy liquid such as Sodium-Meta 
Tungstate to separate heavies and lights.  Based on limitations on sample size that 
can be tested and possibility of chemical interaction of the Sodium-Meta Tungstate 
with the samples, it was decided to use a water based gravity separation panning 
technique to separate lights and heavies.  This panning technique is commonly used 
for separation of heavy minerals.  Use of the panning technique provided the 
following benefits: 1) allows for processing larger sample quantities, generating 
enough material for chemical analysis of all treated soil fractions and concentrate 
fractions, 2) eliminate potential for chemical interaction with samples, and 3) 
provide a better indication of potential recovery/separation performance that may be 
achievable in a full-scale water based physical separation process. 

Density separation was performed in 2 steps.  In the first step, the light 
material was separated from the sand.  The mass of the sand fraction after and light 
fraction after separation were determined as well as the percent of moisture in each 
fraction. This data was used to reconstruct a mass balance on a dry-weight-basis 
resulting for the separation. Samples of the light fraction (Sample “J”) and sand 
after separation (Sample “G”) were collected for chemical analysis. 

In the second step, the sand after removal of lights was separated again to 
separate heavy (metallic) particles from the sand.  The mass of the sand fraction 
after separation and light fraction were determined and the percent of moisture 
determined to allow for determination of mass balance on a dry-weight-basis 
resulting from the separation.  Samples of the heavy fraction (Sample “I”) and sand 
after separation (Sample “H”) were collected for chemical analysis. 
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5.1.4 Density Separation – Oversize Fraction -12.5 mm +2.0 mm 

During the initial soil characterization, it was determined that about one 
third of the soil mass is present in the size fraction -12.5 mm +2.0 mm.  This 
fraction consists of predominantly natural rock/gravel along with ferrous metals, 
metallic Lead, slag-type material, plastics and small quantity of wood and other 
materials.  The amenability of this fraction to soil washing treatment would be an 
important factor in determining the potential mass reduction achievable through soil 
washing.  For this reason, it was recommended in the interim report that density 
separation was also performed for treatment of the soil fraction -12.5 mm +2.0 mm.  
This recommendation was accepted and density separation of this soil fraction was 
performed as part of the bench-testing. 

The density separation for the coarse fraction was performed in similar way 
as for the sand fraction with a difference that the oversize was first separated into 2 
size fractions, fraction -12.5 mm +6.7 mm and fraction -6.7 mm +2.0 mm.  Each 
fraction was then treated separately for removal of lights and heavies.  The 
additional separation of the oversize fraction at 6.7 mm was performed in order to 
achieve more efficient density separation.  Since both particle size and material 
density play a role in the density separation process, best density separation results 
are obtained when material is narrowly sized.  To perform the density separation in 
the laboratory, a panning technique was used for separation of lights and a “jigging” 
technique was used for separation of heavies.  The “jigging” technique involves 
separation of a bed material resting on a screen which is moved up and down in 
water.  After frequent cycles of up and down movement, the material will stratify 
itself according to density.  The “jigging” technique is commonly used in mining 
and mineral processing industry for separation of materials according to density. 
This technique would also be used to perform density separation in any full-scale 
soil treatment process as considered for potential future remediation at OU-2. 

For the final sample of treated oversize after density separation, split sample 
were collected from each of the 2 size fractions: -12.5 mm +6.7 mm and -6.7 mm 
+2.0 mm.  After separation, these fractions were recombined in their respective 
ratios.  The split sample was crushed to 95% passing 2.0 mm sieve.  The crushed 
sample passing through the 2.0 mm sieve (Sample “D”) was submitted for chemical 
analysis. 
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5.2 Results 

5.2.1 Characterization of Debris Greater Than 12.5 mm 

Results for hand-sorting of the oversize fraction greater than 12.5 mm into 
various fractions such as gravel/rock fragments, metallic Lead, ferrous metals, slag-
type material, rubber, wood, etc. are provided in Table 4, and in Photos 16A 
through 18D (Attachment A). 

For soil samples TS-101, TS-104 and TS-105, the soil fraction greater than 
12.5 mm makes up respectively 44.1%, 27.7% and 28.9% of the total mass of the 
soil.  The results of hand-sorting indicate that 70.7% to 98.7% of the coarse soil 
fraction greater than 12.5 mm consists of visually non-contaminated gravel rock 
material.  This fraction would potentially be recoverable as a clean soil fraction. 
Due to heterogeneity associated with this coarse material, no chemical analysis was 
performed on this fraction. 

5.2.2 Mechanical Wet Screening 

The soil mass distribution resulting from the wet screening is presented in 
Table 5. 

The results indicate that the soil consists of approximately 33% coarse 
oversize (fraction +12.5 mm), 31% fine oversize (fraction -12.5 +2.0 mm), 28% 
sand (fraction -2.0 +0.075 mm) and 7% fines (< 0.075 mm). 

Results of chemical analysis for each soil fraction after wet screening are 
presented in Tables 6 through 8. 

The results indicate that all soil fractions exceed treatability study treatment 
goal of 400 mg/kg for Lead.  In samples TS-101 and TS-105, the lowest Lead levels 
were analyzed in the fine oversize fraction (-12.5 +2.0 mm), respectively 2,500 and 
710 mg/kg.  Since the sample of oversize fraction was analyzed after density 
separation, the Lead analyzed in this fraction is present in non-metallic form, and 
possibly chemically bound to this fraction.   

The sand and the fines fractions in all the samples ranged from about 9,890 
mg/kg Lead to 45,800 mg/kg Lead.  For samples TS-101 and TS-105, the Lead 
concentration in the fines fraction was higher as compared to the sand fraction; this 
would be expected since the specific surface area of the fines fraction is highest.  
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For sample TS-104, the Lead content in the sand fraction was higher as compared to 
the fines fraction.  This can be explained by the presence of metallic Lead particles 
observed in the sand fraction for sample TS-104. 

Regarding Benzo-A-Pyrene, all soil fractions of sample TS-101 contained 
levels of Benzo-A-Pyrene greater than the treatment goal of 260 ug/kg.  The fine 
oversize fraction of sample TS-104 and TS-105 analyzed below the treatment goal 
as well as the sand fraction of sample TS-105. 

5.2.3 Density Separation – Sand Fraction -2.0 +0.075 mm 

The results of the density separation performed on the sand fraction -2.0 
+0.075 mm are presented in Tables 9a, 9b and 9c.  Photos of selected fractions are 
shown in Photos 19 and 20.   

For sample TS-101, only a minor reduction in Lead concentration was 
achieved through density separation.  The Lead concentration was reduced from 
12,200 mg/kg before density separation (Sample “E”) to 11,400 mg/kg after density 
separation (Sample “H”). For Benzo-A-Pyrene, a reduction in concentration was 
achieved from 6,400 ug/kg before density separation (Sample “E”) to 2,300 ug/kg 
after density separation (Sample “H”). For sample TS-101, the cumulative removal 
efficiency for density separation was 6.6% for Lead and 64.1% for Benzo-A-
Pyrene.  

For sample TS-104, the concentration of Lead was reduced from 45,800 
mg/kg before density separation (Sample “E”) to 35,000 mg/kg after density 
separation (Sample “H”). For Benzo-A-Pyrene, only a minor reduction in 
concentration was achieved from 730 ug/kg before density separation (Sample “E”) 
to 660 ug/kg after density separation (Sample “H”). When comparing the 
concentration of Benzo-A-Pyrene in the sand fraction before density separation 
(Sample “E”) with the concentration of Benzo-A-Pyrene in the sand fraction after 
density separation (Sample “H”), the results are inconsistent. If after lights 
separation the concentration of Benzo-A-Pyrene is reduced to 120 ug/kg, it is not 
logical for concentration of Benzo-A-Pyrene to increase to 660 ug/kg after heavies 
separation. Considering the concentration of Benzo-A-Pyrene in the lights fraction 
(Sample “J”) is enriched in Benzo-A-Pyrene by a factor of ten, and the total mass of 
the lights concentrate is only 3.2%, this would indicate that approximately 30% of 
total mass of Benzo-A-Pyrene was removed. This does not correspond with the low 
concentration of 120 ug/kg Benzo-A-Pyrene analyzed in sand fraction after lights 
separation. Therefore, the low concentration of 120 ug/kg Benzo-A-Pyrene 
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measured in the sand fraction after lights separation (Sample “G”) seems to be 
biased low. The low bias may be caused by sample heterogeneity and/or analytical 
variation. For sample TS-104, the cumulative removal efficiency for density 
separation was 23.6% for Lead and only 9.6% for Benzo-A-Pyrene.  

For sample TS-105, the concentration of Lead was reduced from 9,890 
mg/kg before density separation (Sample “E”) to 5,500 mg/kg after density 
separation (Sample “H”). For Benzo-A-Pyrene, only a minor reduction in 
concentration was achieved from 180 ug/kg before density separation (Sample “E”) 
to 140 ug/kg after density separation (Sample “H”). When comparing the 
concentration of Benzo-A-Pyrene in the sand fraction before density separation 
(Sample “E”) with the concentration of Benzo-A-Pyrene in the sand fraction after 
lights separation (Sample “G”), the results are inconsistent. It is not logical for 
concentration of Benzo-A-Pyrene to increase from 180 to 200 ug/kg after lights 
separation. Considering the concentration of Benzo-A-Pyrene in the lights fraction 
(Sample “J”) is enriched in Benzo-A-Pyrene by a factor of ten, and the total mass of 
the lights concentrate is only 2.8%, this would indicate that approximately 30% of 
total mass of Benzo-A-Pyrene was removed. Therefore, the concentration of 200 
ug/kg Benzo-A-Pyrene measured in the sand fraction after lights separation (Sample 
“G”) seems to be biased high. The high bias may be caused by sample 
heterogeneity and/or analytical variation. For sample TS-105, the cumulative 
removal efficiency for density separation was 44.4% for Lead and 22.2% for 
Benzo-A-Pyrene.  

Results of density separation for removal of secondary contaminants of 
concern: Antimony, Aroclor-1254 and Dioxin (2, 3, 7, 8 - TCDD) are presented in 
Table 10. Results indicate that a reduction of contamination for secondary 
contaminants of concern was achieved, but that the sand after treatment does not 
meet the target treatment goal. 

The results indicate that the effectiveness of density separation for removal 
of both Lead and Benzo-A-Pyrene from the sand fraction was highly variable. 
Although density separation was found to be moderately effective, it is also 
apparent that additional treatment of the sand fraction using other physical and 
chemical techniques would be required to lower contaminant levels for both 
primary and secondary contaminants to below the current treatment goal. 
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Screening Level Soil Washing Treatability Study Report - Portsmouth Naval Shipyard

Table 1: Results Particle Size Distribution Soil Fraction <12.5 mm (Sample "B")
Fraction Fraction Fraction

(mm) (USA Sieve No.) (Tyler Mesh) TS-101 TS-102 TS-103 TS-104 TS-105 Average

2.0 - 12.5 mm -1/2" +10 -1/2" +9 Mesh 47.7% 48.2% 42.6% 47.9% 53.1% 47.9%

1.0 - 2.0 mm -10 +18 -9 +16 Mesh 11.6% 12.2% 14.0% 11.4% 11.6% 12.2%

0.5 - 1.0 mm -18 +35 -16 +32 Mesh 15.1% 9.7% 12.5% 8.8% 10.5% 11.3%

0.25 - 0.5 mm -35 +60 -32 +60 Mesh 9.7% 9.0% 9.9% 7.6% 7.9% 8.8%

0.125 - 0.25 mm -60 +120 -60 +115 Mesh 7.3% 7.2% 7.4% 6.4% 5.5% 6.8%

0.075 - 0.125 mm -120 +200 -115 +200 Mesh 1.9% 2.8% 2.6% 3.0% 2.3% 2.5%

<0.075 mm -200 -200 6.6% 10.9% 10.9% 14.9% 9.0% 10.5%

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Table 2: Results Particle Size Distribution - Whole Soil
Fraction Fraction Fraction

(mm) (USA Sieve No.) (Tyler Mesh) TS-101 TS-102 TS-103 TS-104 TS-105 Average

+ 12.5 mm +1/2" +1/2" 44.1% 40.4% 25.6% 27.7% 28.9% 33.3%

2.0 - 12.5 mm -1/2" +10 -1/2" +9 Mesh 26.7% 28.7% 31.7% 34.6% 37.8% 31.9%

1.0 - 2.0 mm -10 +18 -9 +16 Mesh 6.5% 7.3% 10.4% 8.2% 8.2% 8.1%

0.5 - 1.0 mm -18 +35 -16 +32 Mesh 8.4% 5.8% 9.3% 6.3% 7.5% 7.5%

0.25 - 0.5 mm -35 +60 -32 +60 Mesh 5.4% 5.4% 7.4% 5.5% 5.6% 5.9%

0.125 - 0.25 mm -60 +120 -60 +115 Mesh 4.1% 4.3% 5.5% 4.6% 3.9% 4.5%

0.075 - 0.125 mm -120 +200 -115 +200 Mesh 1.1% 1.7% 1.9% 2.1% 1.7% 1.7%

<0.075 mm -200 -200 Mesh 3.7% 6.5% 8.1% 10.8% 6.4% 7.1%

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Mass Distribution % 

Mass Distribution % 
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Table 3: Results Soil Chemical Analysis - Untreated Soil
Location

TS-101 TS-102 TS-103 TS-104 TS-105

Soil Fraction 
< 12.5 mm

Sample"B"

Soil Fraction
< 2.0 mm

Sample"C"

Soil Fraction 
< 12.5 mm

Sample"B"

Soil Fraction
< 2.0 mm

Sample"C"

Soil Fraction 
< 12.5 mm

Sample"B"

Soil Fraction
< 2.0 mm

Sample"C"

Soil Fraction 
< 12.5 mm

Sample"B"

Soil Fraction
< 2.0 mm

Sample"C"

Soil Fraction 
< 12.5 mm

Sample"B"

Soil Fraction
< 2.0 mm

Sample"C"

TOTAL SOLIDS % 76.8 77.2 79.9 84.5 76.2 73.6 88.3 82.9 79.7 79.1

METALS
Lead mg/kg 7,960 16,500 25,100 30,500 10,100 8,110 30,500 33,400 12,600 13,500 400
Antimony mg/kg nd 101 145 944 94 4.98

POLYCYCLIC AROMATIC HYDROCARBON (PAH)
2-Methylnaphthalene ug/kg 480 470 580 1,600 230 130 47 54 100 110
Acenaphthene ug/kg 1,100 1,500 2,200 3,400 210 220 24 64 12 10
Acenaphthylene ug/kg nd nd nd 210 nd 30 13 21 27 29
Anthracene ug/kg 760 1,200 4,700 3,300 820 670 39 190 60 72
Benzo(a)anthracene ug/kg 5,100 6,500 2,800 3,400 2,100 2,000 250 590 230 230
Benzo(a)pyrene ug/kg 4,600 5,700 2,100 2,700 2,000 1,700 300 590 270 280 260
Benzo(b)fluoranthene ug/kg 7,000 11,000 2,900 3,800 2,400 2,300 490 850 420 460
Benzo(g,h,i)perylene ug/kg 3,600 4,100 1,300 2,100 1,200 980 230 430 350 300
Benzo(k)fluoranthene ug/kg 4,500 5,200 2,300 2,600 1,600 1,300 280 490 110 220
Chrysene ug/kg 5,000 6,100 3,400 4,000 1,800 1,800 300 640 300 320
Dibenzo(a,h)anthracene ug/kg 1,100 1,400 450 650 460 330 100 150 94 96
Fluoranthene ug/kg 11,000 14,000 11,000 11,000 4,000 4,200 490 1,200 380 330
Fluorene ug/kg 490 650 2,300 2,700 310 300 26 54 18 15
Indeno(1,2,3-cd)pyrene ug/kg 2,900 3,400 1,200 1,800 1,100 820 200 380 270 250
Naphthalene ug/kg 450 360 940 2,800 250 250 35 44 44 50
Phenanthrene ug/kg 2,600 3,700 12,000 12,000 3,100 2,600 340 850 300 250
Pyrene ug/kg 11,000 13,000 8,900 8,400 2,800 3,100 380 960 360 370

POLYCHLORINATED BI-PHENYLS (PCB)
Aroclor-1016 ug/kg nd nd nd nd nd
Aroclor-1221 ug/kg nd nd nd nd nd
Aroclor-1232 ug/kg nd nd nd nd nd
Aroclor-1242 ug/kg 4,800 nd 990 840 nd
Aroclor-1248 ug/kg nd nd nd nd nd
Aroclor-1254 ug/kg 14,000 6,000 3,700 6,600 31,000 40
Aroclor-1260 ug/kg 2,600 3,400 4,100 2,300 5,800

Total Aroclor ug/kg 21,400 9,400 8,790 9,740 36,800

DIOXIN
2,3,7,8-TCDD ng/kg 1.7 1.5 28.6 2.6 1.2 3.9

Shading indicates fraction exceeds Treatability Study Treatment Goal
nd = not detected

UnitsParameter

Treatability 
Study 

Treatment 
Goals
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Table 4: Results Hand-sorting Oversize Fraction >12.5mm (1/2")

Composition of 
Soil Fraction 

>12.5mm 
(%)

Fraction of Total 
Soil  
(%) Comments

TS-101 - Oversize > 12.5 mm (Sample "A")
Gravel/rock fragments (includes weathered rock) 70.7% 31.2%

Metallic Lead 0.0% 0.0% No visual metallic lead identified
Metal (Ferrous) 1) 12.8% 5.6%
Slag 14.9% 6.6% Black slag present
Rubber, Wood and Miscellaneous 1.6% 0.7%

Total 100.0% 44.1%

TS-104 - Oversize > 12.5 mm (Sample "A")
Gravel/rock fragments 81.9% 22.7%

Metallic Lead 2.7% 0.7% Contains lead battery mesh fragments
Metal (Ferrous) 1) 11.2% 3.1%
Various Corroded Metals 2.9% 0.8%
Slag 0.6% 0.2%
Plastics 0.6% 0.2%
Wood 0.2% 0.1%

Total 100.0% 27.7%

TS-105 - Oversize > 12.5 mm (Sample "A")
Gravel/rock fragments 98.7% 28.5%

Metallic Lead 0.0% 0.0% No visual metallic lead identified
Metal (non-Lead) 0.3% 0.1%
Slag 1.0% 0.3% Slag appears different as compared to

black slag noted in sample TS-101
Total 100.0% 28.9%

Notes
1): Expected ferrous metal based on visual indication; includes stainless steel and other suspected iron based metals

Soil Fraction
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Table 5: Results Soil Mass Distribution after Wet Screening

Treatability
 Study Sample ID

Mass Distribution on Dry  
Weight Basis based on Wet 

Sceening
(%)

Mass Distribution on dry weight 
basis 

for Total Soil1)

(%)

TS-101
Oversize > 12.5 mm Sample "A" -- 44.1%
Fine Oversize -12.5mm +2.0 mm 48.3% 27.0%
Sand -2.0mm + 0.075 mm Sample "E" 44.9% 25.1%
Fines -0.075 mm Sample "F" 6.8% 3.8%

Total 100.0% 100.0%

TS-104
Oversize > 12.5 mm Sample "A" -- 27.7%
Fine Oversize -12.5mm +2.0 mm 45.0% 32.5%
Sand -2.0mm + 0.075 mm Sample "E" 36.5% 26.4%
Fines -0.075 mm Sample "F" 18.5% 13.4%

Total 100.0% 100.0%

TS-105
Oversize > 12.5 mm Sample "A" -- 28.9%
Fine Oversize -12.5mm +2.0 mm 48.3% 34.3%
Sand -2.0mm + 0.075 mm Sample "E" 44.9% 31.9%
Fines -0.075 mm Sample "F" 6.8% 4.8%

Total 100.0% 100.0%

Notes
1): Back-calculated values including fraction >12.5 mm.

Soil Fraction
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Table 6:  Results Wet Screening and Density Separation of Sand Fraction - Sample TS-101

Soil Before Treatment

Soil Fraction < 12.5 mm Sample "B" 7,960 4,600
Soil Fraction < 2.0 mm Sample "C" 16,500 5,700

Soil Fractions after Wet Screening

Sand Fraction  (- 2.0 mm +0.075 mm) Sample "E" 12,200 6,400
Fines Fraction (-0.075 mm) Sample "F" 24,000 6,200

Fine Oversize Fraction after Wet Screening & Density Separation

Fine Oversize Fraction (-12.5 mm + 2.0 mm) Sample "D" 2,500 1) 1,900 1)

Sand Fraction (-2.0 mm +0.075 mm) after Density Separation

Sand Fraction after Lights Separation Sample "G" 11,700 2,200
Sand Fraction after Lights & Heavies Separation Sample "H" 11,400 2,300

"Lights" Fraction Sample "J" 11,800 12,000
"Heavies" Fraction Sample "I" 32,600 NA 2)

Treatability Study Treatment Goals 400 260

Notes
1): Fine Oversize analyzed after Heavies and Lights Removal through Density Separation

Shading indicates fraction exceeds Treatability Study Treatment Goal
NA2): Not Analyzed; insufficient sample material available

Soil Fraction
Benzo-a-Pyrene 

(ug/kg)

Contaminant Concentration
Lead (Pb)
(mg/kg)

Treatability Study 
Sample ID
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Table 7:  Results Wet Screening and Density Separation of Sand Fraction - Sample TS-104

Soil Before Treatment

Soil Fraction < 12.5 mm Sample "B" 30,500 300
Soil Fraction < 2.0 mm Sample "C" 33,400 590

Soil Fractions after Wet Screening

Sand Fraction  (- 2.0 mm +0.075 mm) Sample "E" 45,800 730
Fines Fraction (-0.075 mm) Sample "F" 30,500 420

Fine Oversize Fraction after Wet Screening & Density Separation

Fine Oversize Fraction (-12.5 mm + 2.0 mm) Sample "D" 20,100 1) 78 1)

Sand Fraction (-2.0 mm +0.075 mm) after Density Separation

Sand Fraction after Lights Separation Sample "G" 27,500 120 2)

Sand Fraction after Lights & Heavies Separation Sample "H" 35,000 660

"Lights" Fraction Sample "J" 53,200 7,300
"Heavies" Fraction Sample "I" 21,600 67

Treatability Study Treatment Goals 400 260

Notes
1): Fine Oversize analyzed after Heavies and Lights Removal through Density Separation

Shading indicates fraction exceeds Treatability Study Treatment Goal

2) Result not consistent with analysis of sand after lights & heavies separation; refer to text discussion in section 5.2.3

Soil Fraction
Benzo-a-Pyrene 

(ug/kg)

Contaminant Concentration
Lead (Pb)
(mg/kg)

Treatability Study 
Sample ID
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Table 8:  Results Wet Screening and Density Separation of Sand Fraction - Sample TS-105

Soil Before Treatment

Soil Fraction < 12.5 mm Sample "B" 12,600 270
Soil Fraction < 2.0 mm Sample "C" 13,500 280

Soil Fractions after Wet Screening

Sand Fraction  (- 2.0 mm +0.075 mm) Sample "E" 9,890 180
Fines Fraction (-0.075 mm) Sample "F" 19,700 650

Fine Oversize Fraction after Wet Screening & Density Separation

Fine Oversize Fraction (-12.5 mm + 2.0 mm) Sample "D" 710 1) 24 1)

Sand Fraction (-2.0 mm +0.075 mm) after Density Separation

Sand Fraction after Lights Separation Sample "G" 7,840 200
Sand Fraction after Lights & Heavies Separation Sample "H" 5,500 140

"Lights" Fraction Sample "J" 11,100 1,800
"Heavies" Fraction Sample "I" 39,300 NA 2)

Treatability Study Treatment Goals 400 260

Notes
1): Fine Oversize analyzed after Heavies and Lights Removal through Density Separation

Shading indicates fraction exceeds Treatability Study Treatment Goal
NA2): Not Analyzed; insufficient sample material available

Soil Fraction
Benzo-a-Pyrene 

(ug/kg)

Contaminant Concentration
Lead (Pb)
(mg/kg)

Treatability Study 
Sample ID
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Table 9a: Results Density Separation Sand Fraction -2.0mm +0.075mm (Sample TS-101)

Lead 
(mg/kg)

Benzo-a-
Pyrene 
(ug/kg)

Lead
 (%)

Benzo-a-
Pyrene

(%)
Total Sand Fraction -2.0 mm +0.075 mm

before Separation Sample "E" 100.0% 25.1% 12,200 6,400

Sand Fraction after Lights Separation Sample "G" 77.9% 19.6% 11,700 2,200
Sand Fraction after Lights & Heavies Separation Sample "H" 71.7% 18.0% 11,400 2,300 6.6% 64.1%
Lights (-2.0mm +0.075 mm) Sample "J" 22.1% 5.5% 11,800 12,000
Heavies(-2.0mm +0.075 mm) Sample "I" 6.2% 1.6% 32,600 NA 3)

Treatability Study Treatment Goals 400 260

Table 9b: Results Density Separation Sand Fraction -2.0mm +0.075mm (Sample TS-104)

Lead 
(mg/kg)

Benzo-a-
Pyrene 
(ug/kg)

Lead
 (%)

Benzo-a-
Pyrene

(%)
Total Sand Fraction -2.0 mm +0.075 mm

before Separation Sample "E" 100.0% 26.4% 45,800 730

Sand Fraction after Lights Separation Sample "G" 96.8% 25.5% 27,500 1) 120 1)

Sand Fraction after Lights & Heavies Sep. Sample "H" 70.2% 18.5% 35,000 660 23.6% 9.6%
Lights (-2.0mm +0.075 mm) Sample "J" 3.2% 0.8% 53,200 7,300
Heavies(-2.0mm +0.075 mm) Sample "I" 26.6% 7.0% 21,600 2) 67

Treatability Study Treatment Goals 400 260
Note:

2) Result appears biased low; metallic lead was noticed in heavies fraction
3) NA: Not Analyzed; insufficient material available
Shading indicates fraction exceeds Treatability Study Treatment Goal

Relative Composition 
of Soil Fraction 

 -2.0mm +0.075mm 
(%)

Treatability 
Study 

Sample ID

1) Result not consistent with analysis of sand after lights & heavies separation; based on analysis of sand after lights and heavies separation, a removal 
efficiency for lights separation treatment cannot be determined. However, the lights concentrate was enriched for both lead and Benzo-a-Pyrene indicating the 
lights separation is partially effective. 

Cumulative Contaminant 
Removal Efficiency After 

Lights & Heavies 
Separation

Cumulative Contaminant 
Removal Efficiency After 

Lights & Heavies 
SeparationRelative Composition 

of Soil Fraction 
 -2.0mm +0.075mm 

(%)

Mass Fraction 
of Total Soil 

(%)

Contaminant 
Concentration

Treatability 
Study 

Sample ID

Contaminant 
Concentration

Mass Fraction 
of Total Soil 

(%)
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Table 9c: Results Density Separation Sand Fraction -2.0mm +0.075mm (Sample TS-105)

Lead 
(mg/kg)

Benzo-a-
Pyrene 
(ug/kg)

Lead
 (%)

Benzo-a-
Pyrene

(%)
Total Sand Fraction -2.0 mm +0.075 mm

before Separation Sample "E" 100.0% 31.9% 9,890 180

Sand Fraction after Lights Separation Sample "G" 91.7% 29.3% 7,840 1) 200 1)

Sand Fraction after Lights & Heavies Sep. Sample "H" 88.9% 28.4% 5,500 140 44.4% 22.2%
Lights (-2.0mm +0.075 mm) Sample "J" 2.8% 0.9% 11,100 1,800
Heavies(-2.0mm +0.075 mm) Sample "I" 8.3% 2.6% 39,300 2) NA 3)

Treatability Study Treatment Goals 400 260

Note:

2) Result appears biased low; metallic lead present in heavies fraction
3) NA: Not Analyzed; insufficient material available
Shading indicates fraction exceeds Treatability Study Treatment Goal

1) Result not consistent with analysis of sand after lights & heavies separation; based on analysis of sand after lights and heavies separation, a removal 
efficiency for lights separation treatment cannot be determined. However, the lights concentrate was enriched for both lead and Benzo-a-Pyrene indicating the 
lights separation is partially effective. 

Relative Composition 
of Soil Fraction 

 -2.0mm +0.075mm 
(%)

Mass Fraction 
of Total Soil 

(%)

Contaminant 
Concentration

Cumulative Contaminant 
Removal Efficiency After 

Lights & Heavies 
Separation

Treatability 
Study 

Sample ID
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Table 10: Contaminant levels in Sand fraction Before and After Treatment - all COC

TS-101 TS-104 TS-105

 Soil Fraction 
< 12.5mm

before Treatment
Sample "B"

Soil Fraction
-2.0 + 0.075mm
after Treatment

Sample "H"

 Soil Fraction 
< 12.5mm

before Treatment
Sample "B"

Soil Fraction
-2.0 + 0.075mm
after Treatment

Sample "H"

 Soil Fraction 
< 12.5mm

before Treatment
Sample "B"

Soil Fraction
-2.0 + 0.075mm
after Treatment

Sample "H"
TOTAL SOLIDS % 76.8 88.3 79.7
METALS

Lead mg/kg 7,960 11,400 30,500 35,000 12,600 5,500 400
Antimony mg/kg nd 82 944 233 94 43 4.98

POLYCYCLIC AROMATIC HYDROCARBON (PAH)
2-Methylnaphthalene ug/kg 480 54 47 20 100 100
Acenaphthene ug/kg 1,100 650 24 68 12 5.2
Acenaphthylene ug/kg nd nd 13 17 27 11
Anthracene ug/kg 760 520 39 520 60 29
Benzo(a)anthracene ug/kg 5,100 1900 250 780 230 93
Benzo(a)pyrene ug/kg 4,600 2300 300 660 270 140 260
Benzo(b)fluoranthene ug/kg 7,000 3300 490 1000 420 160
Benzo(g,h,i)perylene ug/kg 3,600 1500 230 290 350 150
Benzo(k)fluoranthene ug/kg 4,500 2400 280 510 110 88
Chrysene ug/kg 5,000 2800 300 640 300 140
Dibenzo(a,h)anthracene ug/kg 1,100 nd 100 nd 94 62
Fluoranthene ug/kg 11,000 4500 490 2000 380 120
Fluorene ug/kg 490 400 26 94 18 8.8
Indeno(1,2,3-cd)pyrene ug/kg 2,900 1600 200 320 270 160
Naphthalene ug/kg 450 90 35 23 44 53
Phenanthrene ug/kg 2,600 1500 340 1200 300 160
Pyrene ug/kg 11,000 3900 380 890 360 160

POLYCHLORINATED BI-PHENYLS (PCB)
Aroclor-1016 ug/kg nd nd nd nd nd nd
Aroclor-1221 ug/kg nd nd nd nd nd nd
Aroclor-1232 ug/kg nd nd nd nd nd nd
Aroclor-1242 ug/kg 4,800 nd 840 nd nd nd
Aroclor-1248 ug/kg nd 2,600 nd 1,400 nd nd
Aroclor-1254 ug/kg 14,000 5,700 6,600 3,900 31,000 9,000 40
Aroclor-1260 ug/kg 2,600 1,300 2,300 1,400 5,800 1,700

Total Aroclor ug/kg 21,400 9,600 9,740 6,700 36,800 10,700
DIOXIN

2,3,7,8-TCDD ng/kg 1.7 0.63 2.6 1.0 1.2 0.39 3.9

Shading indicates fraction exceeds Treatability Study Treatment Goal
nd = not detected

UnitsParameter

Treatability 
Study 

Treatment 
Goals

Sample
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Table 11a: Results Density Separation Oversize Fraction -12.5 mm +2.0 mm (Sample TS-101)

Treatability 
Study 

Sample ID
Lead 

(mg/kg)

Benzo-a-
Pyrene 
(ug/kg)

TS-101
Fine Oversize Fraction (-12.5mm +6.7mm) 
after separation of lights & heavies 25.6% 6.9%
Fine Oversize Fraction (-6.7mm +2.0mm)
after separation of lights & heavies 30.8% 8.3%

Total Fine Oversize (-12.5 + 2.0 mm)
after Separation of Lights & Heavies Sample "D" 56.4% 15.2% 2,500 1,900

Fine Oversize "Lights" (-12.5mm +6.7mm) 16.2% 4.4% Consists predominantly of dark slag

Fine Oversize "Lights" (-6.7mm +2.0mm) 15.6% 4.2% Consists predominantly of dark slag

Fine Oversize "Heavies" (-12.5mm +6.7mm) 4.9% 1.3% Contains no visible lead

Fine Oversize "Heavies" (-6.7mm +2.0mm) 7.0% 1.9%
Contains two lead battery mesh fragments; most of 
fraction appears to be natural gravel/rock

100.0% 27.0%

Treatability Study Treatment Goals 400 260

Notes:
Shading indicates fraction exceeds Treatability Study Treatment Goal

Comments

Total Fine Oversize Fraction (-12.5 + 2.0 mm) 
before Separation of Lights & Heavies

Soil Fraction

Concentration

Mass Fraction 
of Total Soil 

(%)

Relative 
Composition of Soil 

Fraction 
-12.5 mm +2.0 mm 

(%)
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Table 11b: Results Density Separation Oversize Fraction -12.5 mm +2.0 mm (Sample TS-104)

Treatability 
Study 

Sample ID
Lead 

(mg/kg)

Benzo-a-
Pyrene 
(ug/kg)

TS-104
Fine Oversize Fraction (-12.5mm +6.7mm) 
after separation of lights & heavies 24.2% 7.9%
Fine Oversize Fraction (-6.7mm +2.0mm)
after separation of lights & heavies 19.1% 6.2%

Total Fine Oversize (-12.5 + 2.0 mm)
after Separation of Lights & Heavies Sample "D" 43.3% 14.1% 20,100 78

Fine Oversize "Lights" (-12.5mm +6.7mm) 7.1% 2.3% Consists predominantly of battery casing fragments

Fine Oversize "Lights" (-6.7mm +2.0mm) 1.1% 0.4% Consists predominantly of battery casing fragments

Fine Oversize "Heavies" (-12.5mm +6.7mm) 25.0% 8.1%
Consists predominantly of lead battery 
mesh fragments

Fine Oversize "Heavies" (-6.7mm +2.0mm) 23.4% 7.6%
Consists predominantly of lead battery 
mesh fragments

100.0% 32.5%

Treatability Study Treatment Goals 400 260

Notes:
Shading indicates fraction exceeds Treatability Study Treatment Goal

Total Fine Oversize Fraction (-12.5 + 2.0 mm) 
before Separation of Lights & Heavies

Comments

Relative 
Composition of Soil 

Fraction 
-12.5 mm +2.0 mm 

(%)

Mass Fraction 
of Total Soil 

(%)

Concentration

Soil Fraction



Screening Level Soil Washing Treatability Study Report - Portsmouth Naval Shipyard

Table 11c: Results Density Separation Oversize Fraction -12.5 mm +2.0 mm (Sample TS-105)

Treatability 
Study 

Sample ID
Lead 

(mg/kg)

Benzo-a-
Pyrene 
(ug/kg)

TS-105
Fine Oversize Fraction (-12.5mm +6.7mm) 
after separation of lights & heavies 40.8% 14.0%
Fine Oversize Fraction (-6.7mm +2.0mm)
after separation of lights & heavies 50.0% 17.2%

Total Fine Oversize (-12.5 + 2.0 mm)
after Separation of Lights & Heavies Sample "D" 90.8% 31.2% 710 24

Fine Oversize "Lights" (-12.5mm +6.7mm) 0.6% 0.2% Consists predominantly of slag and some plastic

Fine Oversize "Lights" (-6.7mm +2.0mm) 0.5% 0.2% Consists predominantly of slag and some plastic

Fine Oversize "Heavies" (-12.5mm +6.7mm) 6.0% 2.1% Contains no visible lead

Fine Oversize "Heavies" (-6.7mm +2.0mm) 2.2% 0.8% Contains no visible lead

100.0% 34.3%

Treatability Study Treatment Goals 400 260

Notes:
Shading indicates fraction exceeds Treatability Study Treatment Goal

Total Fine Oversize Fraction (-12.5 + 2.0 mm) 
before Separation of Lights & Heavies

Soil Fraction

Relative 
Composition of Soil 

Fraction 
-12.5 mm +2.0 mm 

(%)

Mass Fraction 
of Total Soil 

(%)

Concentration

Comments
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Attachment A 
 

Treatability Study Photos 



 
 

Photo 1: TS-101 – Soil as Received 
 

 
 

Photo 2: TS-102 – Soil as Received 



 
 

Photo 3: TS-103 – Soil as Received 
 

 
 

Photo 4: TS-104 – Soil as Received 
 



 
 
 
 
 
 
 
 
 
 
 

 
 

Photo 5: TS-105 – Soil as Received 



 
 

Photo 6: TS-101 – Soil Fraction < ½” 
 

 
 

Photo 7: TS-101 – Soil Fraction > ½” (Not Washed) 



 
 

Photo 8: TS-102 – Soil Fraction < ½” 
 

 
 

Photo 9: TS-102 – Soil Fraction > ½” 



 
 

Photo 10: TS-103 – Soil Fraction < ½” 
 
 

 
 

Photo 11: TS-103 – Soil Fraction > ½” 



 
 

Photo 12: TS-104 – Soil Fraction < ½” 
 

 
 

Photo 13: TS-104 – Soil Fraction > ½” 



 
 

Photo 14: TS-105 – Soil Fraction < ½” 
 

 
 

 
Photo 15: TS-105 – Soil Fraction > ½” 



Photos Hand-sorted Fractions (>12.5mm) – Sample TS-101 
 

 

  
Photo 16A: Gravel 

 
Photo 16B: Weathered Rock  

 
 

Photo 16C: Slag 
 

Photo 16D: Metal (Ferrous) 
 

 

 
Photo 16E: Wood, Rubber, Miscellaneous 



Photos Hand-sorted Fractions (>12.5mm) – Sample TS-104 
 

 

Photo 17A: Gravel 
 

Photo 17B: Lead (Metallic)  
 
 
 

Photo 17C: Metal (Ferrous) 
 

Photo 17D: Other Metal (Oxidized) 
  
 

 

 
Photo 17E: Plastic Photo 17F: Slag Photo 17G: Wood 

 



 
 
 

Photos Hand-sorted Fractions (>12.5mm) – Sample TS-105 
 
 

 

  
Photo 18A: Gravel 

 

 
Photo 18B: Metal (Non-Lead)  

 
 
 

 

 
Photo 18C: Slag 

 

 
Photo 18D: Slag - Detail 

 
 

 



Photos Density Separation Sand – Sample TS-101 
 

 
Photo 19: Heavy Fraction (-2.0 mm +0.075 mm) –  

Long-shaped pieces are Metallic Lead (refer to arrows in photo) 
 
 

 
Photo 20: Lights Fraction (-2.0 mm +0.075mm) – Black Slag  



Photos Fine Oversize Density Separation – Sample TS-101 
 

 
Photo 21: Density Fractions (-12.5mm +6.7mm) 
From left to right: Heavies, Gravel and Lights 

 
 

 
Photo 22: Density Fractions (-6.7mm +2mm) 
From left to right: Heavies, Gravel and Lights 



Photos Fine Oversize Density Separation – Sample TS-101 
 

 
Photo 23: Heavy Fraction (-12.5mm +6.7mm) –  

Predominantly Gravel with some Iron – No visible Lead 

 
Photo 24: Gravel Fraction (-12.5mm +6.7mm) – No visible lead 



Photos Fine Oversize Density Separation – Sample TS-101  

 
Photo 25: Light Fraction (-12.5mm +6.7mm) – Predominantly Black Slag 

 

 
Photo 26: Heavies Fraction (-6.7mm +2.0mm) – Predominantly Gravel with 

some Pieces of Metallic Lead (refer to arrows in photo) 



Photos Fine Oversize Density Separation – Sample TS-101  

 
Photo 27: Gravel Fraction (-6.7mm +2.0mm) – No visible lead 

 

 
Photo 28: Light Fraction (-6.7mm +2.0mm) – Predominantly Black Slag 

 



Photos Fine Oversize Density Separation – Sample TS-104 
 

 
Photo 29: Density Fractions (-12.5mm +6.7mm) 
From left to right: Heavies, Gravel and Lights 

 

 
Photo 30: Density Fractions (-6.7mm +2.0mm) 

From left to right: Heavies, Gravel (2x) and Lights 



Photos Fine Oversize Density Separation – Sample TS-104 
 

 
Photo 31: Heavy Fraction (-12.5mm +6.7mm) –  

Predominantly Metallic Lead Pieces with some Iron and Gravel 
 

 
Photo 32: Gravel Fraction (-12.5mm +6.7mm) – No visible lead 



 
Photos Fine Oversize Density Separation – Sample TS-104  

 
Photo 33: Light Fraction (-12.5mm +6.7mm) –  

Predominantly Plastic with some Wood 
 

 
Photo 34: Heavies Fraction (-6.7mm +2mm) –  

Predominantly Metallic Lead with some Iron and some Gravel 



Photos Fine Oversize Density Separation – Sample TS-104 
 

 
Photo 35: Gravel Fraction (-6.7mm +2.0mm) – No visible lead 

 

 
 

Photo 36: Lights Fraction (-6.7mm +2.0mm) – Predominantly Plastic with 
some Slag and some Wood 



Photos Fine Oversize Density Separation – Sample TS-105 
 

 
Photo 37: Density Fractions (-12.5mm +6.7mm) 
From left to right: Heavies, Gravel and Lights 

 

 
 

Photo 38: Density Fractions (-6.7mm +2.0mm) 
From left to right: Heavies, Gravel and Lights 



 
Photos Fine Oversize Density Separation – Sample TS-105 

 

 
Photo 39: Heavy Fraction (-12.5mm +6.7mm) –  

Predominantly Gravel; no visible Lead 
 

 
Photo 40: Gravel Fraction (-12.5mm +6.7mm) – No visible lead 



 
Photos Fine Oversize Density Separation – Sample TS-105 

 
Photo 41: Light Fraction (-12.5mm +6.7mm) –  

Predominantly Slag with some Plastic 
 

 
Photo 42: Heavies Fraction (-6.7mm +2.0mm) –  

Predominantly Gravel and some Iron; no visible Lead 



Photos Fine Oversize Density Separation – Sample TS-105 
 

 
Photo 43: Gravel Fraction (-6.7mm +2.0mm) – No visible lead 

 

 
 

Photo 44: Lights Fraction (-6.7mm +2.0mm) –  
Predominantly Slag and some Wood 



 
 
 
 
 
 
 

Photos Water Clarification – Sample TS-101 
 
 

 
 

Photo 45: Settled Fines (fraction -0.075 mm) after Flocculation  



 
 
 
 

Attachment B 
 

Treatability Study Data Collection 
Worksheets – Soil Characterization 



ART Engineering, LLC

Soil Washing Treatability Study Data Sheet

Date:
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Particle Size Distribution Analysis - Raw Data
Fraction

Tare Gross Net Tare Gross Net Tare Gross Net Tare Gross Net Tare Gross Net
(g) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g)

2.0 - 12.5 mm 6.8 92.6 85.8 6.7 91.7 85.0 6.7 74.1 67.4 6.7 92.5 85.8 3.5 105.3 101.8
1.0 - 2.0 mm 2.2 23 20.8 2.2 23.8 21.6 2.2 24.3 22.1 2.2 22.6 20.4 2.3 24.5 22.2
0.5 - 2.0 mm 2.2 29.3 27.1 2.2 19.3 17.1 2.2 22.0 19.8 2.2 17.9 15.7 2.3 22.4 20.1
0.25 - 0.5 mm 2.2 19.6 17.4 2.2 18.1 15.9 2.2 17.9 15.7 2.2 15.9 13.7 2.3 17.4 15.1

0.125 - 0.25 mm 2.2 15.4 13.2 2.2 14.9 12.7 2.2 13.9 11.7 2.2 13.7 11.5 2.3 12.9 10.6
0.075 - 0.125mm 2.2 5.7 3.5 2.2 7.1 4.9 2.2 6.3 4.1 2.2 7.5 5.3 2.3 6.8 4.5

<0.075mm 6.8 18.7 11.9 6.7 26 19.3 6.8 24.1 17.3 13.4 40.1 26.7 107.7 125.0 17.3

Total 179.7 176.5 158.1 179.1 191.6

12/22/2004

TS-105 Sample "B"TS-101 Sample "B" TS-102 Sample "B" TS-103 Sample "B" TS-104 Sample "B"



ART Engineering, LLC 

Soil Washing Treatability Study Data Sheet - Sample TS-101

Date: 12/20/2004
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Sample ID Soil as Received Tare Weight Gross Weight Net Weight
(lb) (lb) (lb)

OU2-TP1010104 Bucket #1 1.2 24.6 23.4
OU2-TP1010104 Bucket #2 1.2 25.2 24.0

Total 47.4 (A)

Screening at 12.5 mm (1/2")

Tare Weight Gross Weight Net Weight
Net Weight

Dry
Distribution on

 Dry Weight Basis
(lb) (lb) (lb) (lb) (%)

TS-101-B Soil Fraction <12.5 mm na na 28.0 (A)-(B) 24.1 [(A)-(B)]*(G) 55.9%

TS-101-A
 Debris Fraction >12.5 mm 

after washing 1.2 20.6 19.4 (B) 19.0 (B)*(H) 44.1%

Moisture Analysis - Soil Fraction < 12.5 mm Total 43.2 100.0%
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

8.0 95.2 83.2

% Solids = [(F)-(D)] / [(E)-(D)] 86.24% (G)
% Moisture = 1- % Solids 13.76%

Moisture Analysis - Debris Fraction > 12.5 mm
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

% Solids = [(F)-(D)] / [(E)-(D)] 98.00% (H)  ASSUMED TYPICAL VALUE
% Moisture = 1- % Solids 2.00%



ART Engineering, LLC 

Soil Washing Treatability Study Data Sheet - Sample TS-102

Date: 12/20/2004
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Sample ID Soil as Received Tare Weight Gross Weight Net Weight
(lb) (lb) (lb)

OU2-TP1020207 Bucket #1 1.2 30.1 28.9
OU2-TP1020207 Bucket #2 1.2 31.0 29.8

Total 58.7 (A)

Screening at 12.5 mm (1/2")

Tare Weight Gross Weight Net Weight
Net Weight

Dry
Distribution on

 Dry Weight Basis
(lb) (lb) (lb) (lb) (%)

TS-102-B Soil Fraction <12.5 mm na na 36.3 (A)-(B) 32.4 [(A)-(B)]*(G) 59.6%

TS-102-A
 Debris Fraction >12.5mm 

after washing 1.2 23.6 22.4 (B) 22.0 (B)*(H) 40.4%

Moisture Analysis - Soil Fraction < 12.5 mm Total 54.3 100.0%
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

6.7 99.7 89.6

% Solids = [(F)-(D)] / [(E)-(D)] 89.14% (G)
% Moisture = 1- % Solids 10.86%

Moisture Analysis - Debris Fraction > 12.5 mm
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

% Solids = [(F)-(D)] / [(E)-(D)] 98.00% (H)  ASSUMED TYPICAL VALUE
% Moisture = 1- % Solids 2.00%



ART Engineering, LLC 

Soil Washing Treatability Study Data Sheet - Sample TS-103

Date: 12/21/2004
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Sample ID Soil as Received Tare Weight Gross Weight Net Weight
(lb) (lb) (lb)

OU2-TP1030006 Bucket #1 1.2 28.4 27.2
OU2-TP1030006 Bucket #2 1.2 27.8 26.6

Total 53.8 (A)

Screening at 12.5 mm (1/2")

Tare Weight Gross Weight Net Weight
Net Weight

Dry
Distribution on

 Dry Weight Basis
(lb) (lb) (lb) (lb) (%)

TS-103-B Soil Fraction <12.5mm na na 41.6 (A)-(B) 31.9 [(A)-(B)]*(G) 74.4%

TS-103-A
 Debris Fraction >12.5mm 

after washing 1.2 13.4 12.2 (B) 11.0 (B)*(H) 25.6%

Moisture Analysis - Soil Fraction < 12.5 mm Total 42.9 100.0%
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

8.0 101.4 79.7

% Solids = [(F)-(D)] / [(E)-(D)] 76.77% (G)
% Moisture = 1- % Solids 23.23%

Moisture Analysis - Debris Fraction > 12.5 mm
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)
493.3 1596.2 1485.9

% Solids = [(F)-(D)] / [(E)-(D)] 90.00% (H)
% Moisture = 1- % Solids 10.00%



ART Engineering, LLC 

Soil Washing Treatability Study Data Sheet - Sample TS-104

Date: 12/21/2004
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Sample ID Soil as Received Tare Weight Gross Weight Net Weight
(lb) (lb) (lb)

OU2-TP1040209 Bucket #1 1.2 33.4 32.2
OU2-TP1040209 Bucket #2 1.2 34.0 32.8

Total 65.0 (A)

Screening at 12.5 mm (1/2")

Tare Weight Gross Weight Net Weight
Net Weight

Dry
Distribution on

 Dry Weight Basis
(lb) (lb) (lb) (lb) (%)

TS-104-B Soil Fraction <12.5 mm na na 48.0 (A)-(B) 43.7 [(A)-(B)]*(G) 72.3%

TS-104-A
 Debris Fraction >12.5mm 

after washing 1.0 18.0 17.0 (B) 16.7 (B)*(H) 27.7%

Moisture Analysis - Soil Fraction < 12.5 mm Total 60.4 100.0%
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

8.1 117.3 107.5

% Solids = [(F)-(D)] / [(E)-(D)] 91.03% (G)
% Moisture = 1- % Solids 8.97%

Moisture Analysis - Debris Fraction > 12.5 mm
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)
365.5 1454.6 1436.8

% Solids = [(F)-(D)] / [(E)-(D)] 98.37% (H)
% Moisture = 1- % Solids 1.63%



ART Engineering, LLC 

Soil Washing Treatability Study Data Sheet - Sample TS-105

Date: 12/21/2004
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Sample ID Soil as Received Tare Weight Gross Weight Net Weight
(lb) (lb) (lb)

OU2-TP1050204 Bucket #1 1.2 25.4 24.2
OU2-TP1050204 Bucket #2 1.2 29.0 27.8

Total 52.0 (A)

Screening at 12.5 mm (1/2")

Tare Weight Gross Weight Net Weight
Net Weight

Dry
Distribution on

 Dry Weight Basis
(lb) (lb) (lb) (lb) (%)

TS-105-B Soil Fraction <12.5 mm na na 37.8 (A)-(B) 34.5 [(A)-(B)]*(G) 71.1%

TS-105-A
 Debris Fraction >12.5mm 

after washing 3.2 17.4 14.2 (B) 14.0 (B)*(H) 28.9%

Moisture Analysis - Soil Fraction < 12.5 mm Total 48.5 100.0%
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

6.8 98.8 90.7

% Solids = [(F)-(D)] / [(E)-(D)] 91.20% (G)
% Moisture = 1- % Solids 8.80%

Moisture Analysis - Debris Fraction > 12.5 mm
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)
493.3 1702.8 1686.7

% Solids = [(F)-(D)] / [(E)-(D)] 98.67% (H)
% Moisture = 1- % Solids 1.33%





ART Engineering, LLC 
Soil Washing Treatability Study Data Sheet - Sample TS-101

Date: 2/15/2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Oversize Sorting - Coarse Oversize Fraction > 12.5 mm (1/2")
Sample ID Fraction Tare Weight Gross Weight Net Weight Distribution

(gr) (gr) (gr) (%)

TS-101-A1 Gravel 1241.1 7047.4 5806.3 66.4%

TS-101-A2 Slag 11.8 1317.1 1305.3 14.9%

TS-101-A3 Metal (Ferrous) 6.7 1128.1 1121.4 12.8%

TS-101-A4

Weathered Rock
 (weathering maybe result of 

contact with Acid) 6.7 383.6 376.9 4.3%

TS-101-A5 Rubber, Wood, miscellaneous 6.7 145.3 138.6 1.6%

Total 8748.5 100.0%

Density Separation - Fine Oversize Fraction -12.5mm +2.0 mm
Sample ID Fraction Tare Weight Gross Weight Net Weight Distribution Distribution

(gr) (gr) (gr) (%) (%)
Fraction -12.5 +2.0mm 69 1193.2 1124.2

TS-101-D1 Gravel  -12.5 +6.7mm 6.7 261.9 255.2 25.6%
TS-101-D2 Gravel  -12.5 +6.7mm 6.7 313.9 307.2 30.8%

Total Gravel 56.3%
TS-101-D3A Lights -6.7 +2.0mm 6.7 167.9 161.2 16.2%
TS-101-D3B Lights  -12.5 +6.7mm 6.7 162.2 155.5 15.6%

Total Lights 31.7%
TS-101-D4A Heavies -6.7 +2.0mm 6.7 55.5 48.8 4.9%
TS-101-D4B Heavies  -12.5 +6.7mm 6.7 76.9 70.2 7.0%

Total Heavies 11.9%
Total 998.1 100.0% 100.0%



ART Engineering, LLC 
Soil Washing Treatability Study Data Sheet - Sample TS-101

Date: 2/15/2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Wet Screening Soil Fraction <12.5 mm (1/2")
Sample ID Soil Tare Weight Gross Weight Net Weight Solid Content Dry Weight Distribution

(gr) (gr) (gr) (%) (gr) (%)

TS-101- B Soil < 12.5 mm 69.2 2528.7 2459.5

Coarse  (-12.5 +2.0 mm) 69.0 1218.4 1149.4 90.0% 1034.0 48.3%

Sand (-2.0 +0.075 mm) 69.1 1372.2 1303.1 73.8% 962.2 44.9%

Fines (< 0.075 mm) 69.2 507.9 438.7 33.18% 145.5 6.8%

Total 2141.7 100.0%

Moisture Analysis - Oversize Fraction  (- 12.5mm +2.0 mm)
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 27.1 24.6
% Solids = [(F)-(D)] / [(E)-(D)] 89.96%
% Moisture = 1- % Solids 10.04%

Moisture Analysis - Sand Fraction (-2.0 mm +0.075 mm)
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 19.4 14.9
% Solids = [(F)-(D)] / [(E)-(D)] 73.8%
% Moisture = 1- % Solids 26.2%

Moisture Analysis - Fines Fraction (< 0.075 mm)
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 23.3 9.2
% Solids = [(F)-(D)] / [(E)-(D)] 33.2%
% Moisture = 1- % Solids 66.8%



ART Engineering, LLC 
Soil Washing Treatability Study Data Sheet - Sample TS-101

Date: 2/16/2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Density Separation Sand Fraction ( -2.0 +0.075 mm) - Lights Separation
Tare Weight Gross Weight Net Weight Solid Content Dry Weight Distribution

(gr) (gr) (gr) (%) (gr) (%)

Sand before separation 69.1 1192.8 1123.7 73.8% 829.7

Lights 6.7 286.1 279.4 63.4% 177.2 22.1%

Sand after lights separation 69.2 831.8 762.6 81.9% 624.9 77.9%

Total 802.1 100%
Moisture Analysis - Sand Fraction before Separation

Weight Wet  (E) Weight Dry (F) 
Tare Gross Gross

(gram) (gram) (gram)
2.2 19.4 14.9

% Solids = [(F)-(D)] / [(E)-(D)] 73.8%
% Moisture = 1- % Solids 26.2%

Moisture Analysis - Lights Fraction
Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 24.9 16.6

% Solids = [(F)-(D)] / [(E)-(D)] 63.4%
% Moisture = 1- % Solids 36.6%

Moisture Analysis - Sand Fraction after Lights Separation
Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 16.6 14.0

% Solids = [(F)-(D)] / [(E)-(D)] 81.9%
% Moisture = 1- % Solids 18.1%



ART Engineering, LLC 
Soil Washing Treatability Study Data Sheet - Sample TS-101

Date: 2/16/2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Density Separation Sand Fraction ( -2.0 + 0.075 mm) - Heavies Separation
Tare Weight Gross Weight Net Weight Solid Content Dry Weight Distribution

(gr) (gr) (gr) (%) (gr) (%)

Sand before separation 69.1 694.7 625.6 81.9% 512.6

Heavies 6.7 58.3 51.6 77.6% 40.0 8.0%

Sand after heavies separation 69.2 651.4 582.2 78.7% 458.0 92.0%

Total 498.0 100%
Moisture Analysis - Sand Fraction before separation

Weight Wet  (E) Weight Dry (F) 
Tare Gross Gross

(gram) (gram) (gram)
2.2 16.6 14

% Solids = [(F)-(D)] / [(E)-(D)] 81.9%
% Moisture = 1- % Solids 18.1%

Moisture Analysis - Heavies Fraction
Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 8.0 6.7

% Solids = [(F)-(D)] / [(E)-(D)] 77.6%
% Moisture = 1- % Solids 22.4%

Moisture Analysis - Sand Fraction after Separation
Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 18.6 15.1

% Solids = [(F)-(D)] / [(E)-(D)] 78.7%
% Moisture = 1- % Solids 21.3%



ART Engineering, LLC 
Soil Washing Treatability Study Data Sheet - Sample TS-104

Date: 2/14/2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Oversize Sorting - Coarse Oversize Fraction > 12.5 (1/2")
Sample ID Fraction Tare Weight Gross Weight Net Weight Distribution

(gr) (gr) (gr) (%)

TS-104-A1 Gravel 600 6000 5400 81.9%

TS-104-A2 Lead (Metallic) 6.7 183.6 176.9 2.7%

TS-104-A3 Metal (Ferrous) 6.7 742.4 735.7 11.2%

TS-104-A4 Corroded Metal 6.7 196.8 190.1 2.9%

TS-104-A5 Plastic 6.7 46.9 40.2 0.6%

TS-104-A6 Slag (Light) 6.7 48.8 42.1 0.6%

TS-104-A7 Wood 6.7 17.3 10.6 0.2%

Total 6595.6 100.0%

Density Separation - Fine Oversize Fraction -12.5mm +2.0 mm
Sample ID Fraction Tare Weight Gross Weight Net Weight Distribution Distribution

(gr) (gr) (gr) (%) (%)
Fraction -12.5 +2.0mm 69 1145.4 1076.4

TS-104-D1 Gravel  -12.5 +6.7mm 6.7 192.3 185.6 19.1%
TS-104-D2A Gravel  -12.5 +6.7mm 6.7 196.3 189.6 19.5%
TS-104-D2B Gravel  -12.5 +6.7mm (Middling) 6.7 52.6 45.9 4.7%

Total Gravel 43.4%
TS-104-D3A Lights -6.7 +2.0mm 6.7 75.3 68.6 7.1%
TS-104-D3B Lights  -12.5 +6.7 mm 6.7 17.5 10.8 1.1%

Total Lights 8.2%
TS-104-D4A Heavies -6.7 +2.0mm 6.7 249.6 242.9 25.0%
TS-104-D4B Heavies  -12.5 +6.7mm 6.7 233.5 226.8 23.4%

Total Heavies 48.4%
Total 970.2 100.0% 100.0%



ART Engineering, LLC 
Soil Washing Treatability Study Data Sheet - Sample TS-104

Date: 2/11/2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Wet Screening Soil Fraction  <12.5 mm (1/2")
Sample ID Soil Tare Weight Gross Weight Net Weight Solid Content Dry Weight Distribution

(gr) (gr) (gr) (%) (gr) (%)

TS-104 "B" Soil < 12.5 mm 69 2619.7 2550.7 91.0% 2321.8

Coarse  (-12.5 +2.0 mm) 69 1172.8 1103.8 93.8% 1035.1 45.0%

Sand (-2.0 +0.075 mm) 69 1139.2 1070.2 78.4% 838.8 36.5%

Fines (< 0.075 mm) 69 783.5 714.5 59.5% 424.8 18.5%

Total 2298.7 100.0%

Moisture Analysis - Oversize Fraction  (- 12.5mm +2.0 mm)
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 29.5 27.8
% Solids = [(F)-(D)] / [(E)-(D)] 93.8%
% Moisture = 1- % Solids 6.2%

Moisture Analysis - Sand Fraction (-2.0 mm +0.075 mm)
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 24.4 19.6
% Solids = [(F)-(D)] / [(E)-(D)] 78.4%
% Moisture = 1- % Solids 21.6%

Moisture Analysis - Fines Fraction (< 0.075mm)
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 17.0 11
% Solids = [(F)-(D)] / [(E)-(D)] 59.5%
% Moisture = 1- % Solids 40.5%



ART Engineering, LLC 
Soil Washing Treatability Study Data Sheet - Sample TS-104

Date: 2/11/2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Density Separation Sand Fraction ( - 2.0 +0.075mm) - Lights Separation
Tare Weight Gross Weight Net Weight Solid Content Dry Weight Distribution

(gr) (gr) (gr) (%) (gr) (%)

Sand before separation 69 932.6 863.6 78.4% 676.9

Lights 6.7 62.3 55.6 38.4% 21.3 3.2%

Sand after lights separation 69 857.8 788.8 80.8% 637.6 96.8%

Total 658.9 100%
Moisture Analysis - Sand Fraction before Separation

Weight Wet  (E) Weight Dry (F) 
Tare Gross Gross

(gram) (gram) (gram)
2.2 24.4 19.6

% Solids = [(F)-(D)] / [(E)-(D)] 78.4%
% Moisture = 1- % Solids 21.6%

Moisture Analysis - Lights Fraction
Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 9.5 5.0

% Solids = [(F)-(D)] / [(E)-(D)] 38.4%
% Moisture = 1- % Solids 61.6%

Moisture Analysis - Sand Fraction after Lights Separation
Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 21.5 17.8

% Solids = [(F)-(D)] / [(E)-(D)] 80.8%
% Moisture = 1- % Solids 19.2%



ART Engineering, LLC 
Soil Washing Treatability Study Data Sheet - Sample TS-104

Date: 2/11/2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Density Separation Sand Fraction ( -2.0 +0.075mm) - Heavies Separation
Tare Weight Gross Weight Net Weight Solid Content Dry Weight Distribution

(gr) (gr) (gr) (%) (gr) (%)

Sand before separation 69 693.9 624.9 80.8% 505.1

Heavies 6.6 155.9 149.3 92.6% 138.3 27.5%

Sand after heavies separation 69 525.9 456.9 79.6% 363.8 72.5%

Total 502.1 100%
Moisture Analysis - Sand Fraction before separation

Weight Wet  (E) Weight Dry (F) 
Tare Gross Gross

(gram) (gram) (gram)
2.2 21.5 17.8

% Solids = [(F)-(D)] / [(E)-(D)] 80.8%
% Moisture = 1- % Solids 19.2%

Moisture Analysis - Heavies Fraction
Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 15.8 14.8

% Solids = [(F)-(D)] / [(E)-(D)] 92.6%
% Moisture = 1- % Solids 7.4%

Moisture Analysis - Sand Fraction after Heavies Separation
Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 17.9 14.7

% Solids = [(F)-(D)] / [(E)-(D)] 79.6%
% Moisture = 1- % Solids 20.4%



ART Engineering, LLC 
Soil Washing Treatability Study Data Sheet -  Sample TS-105

Date: 2/14/2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Oversize Sorting - Coarse Oversize Fraction > 12.5mm (1/2")
Sample ID Fraction Tare Weight Gross Weight Net Weight Distribution

(gr) (gr) (gr) (%)

TS-105-A1 Gravel 600 10000 9400 98.7%

TS-105-A2 Metal (non-lead) 6.7 31.4 24.7 0.3%

TS-105-A3 Slag 6.7 104.3 97.6 1.0%

Total 9522.3 100.0%

Density Separation - Fine Oversize Fraction -12.5mm +2.0 mm
Sample ID Fraction Tare Weight Gross Weight Net Weight Distribution Distribution

(gr) (gr) (gr) (%) (%)
Fraction -12.5 +2.0mm 1256.8

TS-105-D1A Gravel  -12.5 +6.7mm 13.4 552.5 539.1 46.4%
TS-105-D1B Gravel  -12.5 +6.7mm (middling) 6.7 48 41.3 3.6%
TS-105-D2 Gravel -12.5 +6.7 mm 6.7 480.5 473.8 40.8%

Total Gravel 90.8%
TS-105-D3A Lights -6.7 +2.0mm 6.7 12.2 5.5 0.5%
TS-105-D3B Lights  -12.5 +6.7 mm 6.7 13.4 6.7 0.6%

Total Lights 1.1%
TS-105-D4A Heavies -6.7 +2.0mm 6.7 31.8 25.1 2.2%
TS-105-D4B Heavies  -12.5 +6.7mm 6.7 76.5 69.8 6.0%

Total Heavies 8.2%
Total 1161.3 100.0% 100.0%



ART Engineering, LLC 
Soil Washing Treatability Study Data Sheet -  Sample TS-105

Date: 2/14/2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Wet Screening Soil Fraction <12.5 mm (1/2")
Sample ID Soil Tare Weight Gross Weight Net Weight Solid Content Dry Weight Distribution

(gr) (gr) (gr) (%) (gr) (%)

TS-105 Soil < 12.5 mm 69.2 2565 2495.8 91.2% 2276.1

Coarse  (-12.5 +2.0 mm) 69.2 1359 1289.8 94.2% 1215.5 53.3%

Sand (-2.0 +0.075 mm) 69.2 1114.9 1045.7 79.6% 831.9 36.5%

Fines (< 0.075 mm) 69.0 552.2 483.2 48.1% 232.2 10.2%

Total 2279.6 100.0%

Moisture Analysis - Oversize Fraction  (- 12.5 +2.0 mm)
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 35.2 33.3
% Solids = [(F)-(D)] / [(E)-(D)] 94.2%
% Moisture = 1- % Solids 5.8%

Moisture Analysis - Sand Fraction (-2.0 +0.075 mm)
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 24.7 20.1
% Solids = [(F)-(D)] / [(E)-(D)] 79.6%
% Moisture = 1- % Solids 20.4%

Moisture Analysis - Fines Fraction (< 0.075 mm)
Pan Weight (D) Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 17.6 9.6
% Solids = [(F)-(D)] / [(E)-(D)] 48.1%
% Moisture = 1- % Solids 51.9%



ART Engineering, LLC 
Soil Washing Treatability Study Data Sheet - Sample TS-105

Date: 2/14/2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Density Separation Sand Fraction ( - 2.0 + 0.075 mm) - Lights Separation
Tare Weight Gross Weight Net Weight Solid Content Dry Weight Distribution

(gr) (gr) (gr) (%) (gr) (%)

Sand before separation 69.2 961.2 892 79.6% 709.6

Lights 6.7 40.8 34.1 54.2% 18.5 2.8%

Sand after lights separation 69.2 901.8 832.6 78.2% 651.4 97.2%

Total 669.9 100%
Moisture Analysis - Sand Fraction before Separation

Weight Wet  (E) Weight Dry (F) 
Tare Gross Gross

(gram) (gram) (gram)
2.2 24.7 20.1

% Solids = [(F)-(D)] / [(E)-(D)] 79.6%
% Moisture = 1- % Solids 20.4%

Moisture Analysis - Lights Fraction
Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 7.0 4.8

% Solids = [(F)-(D)] / [(E)-(D)] 54.2%
% Moisture = 1- % Solids 45.8%

Moisture Analysis - Sand Fraction after Lights Separation
Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 19.2 15.5

% Solids = [(F)-(D)] / [(E)-(D)] 78.2%
% Moisture = 1- % Solids 21.8%



ART Engineering, LLC 
Soil Washing Treatability Study Data Sheet - Sample TS-105

Date: 2/14/2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Density Separation Sand Fraction ( -2.0 + 0.075mm) - Heavies Separation
Tare Weight Gross Weight Net Weight Solid Content Dry Weight Distribution

(gr) (gr) (gr) (%) (gr) (%)

Sand before separation 69.2 775.1 705.9 78.2% 552.3

Heavies 6.7 67.1 60.4 77.5% 46.8 8.5%

Sand after heavies separation 69.2 688.2 619.0 81.3% 503.4 91.5%

Total 550.2 100%
Moisture Analysis - Sand Fraction before Separation

Weight Wet  (E) Weight Dry (F) 
Tare Gross Gross

(gram) (gram) (gram)
2.2 19.2 15.5

% Solids = [(F)-(D)] / [(E)-(D)] 78.2%
% Moisture = 1- % Solids 21.8%

Moisture Analysis - Heavies Fraction
Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 11.1 9.1

% Solids = [(F)-(D)] / [(E)-(D)] 77.5%
% Moisture = 1- % Solids 22.5%

Moisture Analysis - Sand Fraction after Heavies Separation
Weight Wet  (E) Weight Dry (F) 

Tare Gross Gross
(gram) (gram) (gram)

2.2 20.4 17

% Solids = [(F)-(D)] / [(E)-(D)] 81.3%
% Moisture = 1- % Solids 18.7%
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Phase 2 Screening Level Soil 
Washing Treatability Study 
Report  

Portsmouth Naval Shipyard 

EXECUTIVE SUMMARY 

This Phase 2 Screening Level Soil Washing Treatability Study was performed as a follow-up 
study to the Screening Level Soil Washing Treatability Study (Phase 1) as performed by ART 
Engineering, LLC (ART).  These studies are to investigate the soil washing treatment options for 
contaminated soil at Portsmouth Naval Shipyard (PNS), Operable Unit (OU-2) in Kittery, Maine. 

The Phase 1 study showed that after physical and density separation only, and without 
further treatment, the target treatment goals for total concentration of contaminants of concern 
could not be met.  Furthermore, in the Phase 1 study no evaluation was made of SPLP-Pb 
(leachable Lead). 

Although grinding and leaching as tested in Phase 2 study were moderately effective in 
reducing total concentration of Pb, the treatability study treatment goals for total Lead (400 mg/kg), 
Benzo-A-Pyrene (260 ug/kg), and Aroclor-1254 (40 ug/kg) were not achieved. 

It was demonstrated in the Phase 2 study that the oversize fraction after density separation 
and washing contained low levels of SPLP-Pb (leachable Lead) of 19 and 7.3 ug/l.  These levels 
are well below the preliminary target goal set for this treatability study of 400 ug/l.  Also, the 
oversize fractions +2.0 mm demonstrated a significant acid neutralizing capacity; pH values at end 
of SPLP extraction were consistently in the range of pH=7.4 to 9.0.  Although grinding was 
effective in reducing the total Lead, this treatment also increased the leachable Lead by probably 
exposing fresh surfaces.  Leaching of the sand fraction was marginally effective probably because 
the amount of Lead in that fraction was too high.  Therefore, grinding and sand leaching are not 
options for the treatment of material at this site. 

However, if the SPLP-Pb (leachable Lead) standard of 400 ug/l is selected as the treatment 
goal for defining limited reuse/replacement of the soil fraction +2.0 mm (+10 Mesh), it may be 
possible to achieve a mass reduction of contaminated soil in the range of 59% to 75%.  Figure 4 
presents a conceptual treatment flow diagram that would accomplish this goal.  The approach, 
which combines results of the Phase 1 and Phase 2 studies, consists of a combination of wet 
screening, washing and density separation for removal of metallic Lead from the oversize fraction 
(-50 mm +2.0 mm).  In the conceptual flowsheet, removal of lights fraction is optional.  If the 
SPLP-Pb standard of 400 ug/l is selected, it needs to be determined if removal of the lights 
fraction has any effect on the concentration of SPLP-Pb.  The fine soil fraction -2.0 mm (-10 Mesh) 
can be dewatered and stabilized for off-site disposal. 
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1.0 Background and Study Objectives 

This study was performed as follow-up study to the Screening Level Soil Washing 
Treatability Study (Phase 1) as performed by ART Engineering, LLC (ART) for treatment of 
contaminated soil at Portsmouth Naval Shipyard (PNS), Operable Unit (OU) 2 in Kittery, Maine. 
The Phase 1 study showed that after physical and density separation only, and without further 
treatment, the treatment goals for total concentration of contaminants of concern could not be met.  
Furthermore, in the Phase 1 study no evaluation was made of levels of leachable Lead using 
Synthetic Precipitation Leaching Procedure (SPLP-Pb) as potential criterion for coarse soil fraction 
+2.0 mm (+10 mesh).  ART recommended performing additional testing to evaluate if enhanced 
soil washing techniques would be more effective in treatment of the soil and determine levels of 
leachable Lead via SPLP. 

Phase 1 study has indicated that the soil at OU2 is very coarse grained, with 65% of 
material coarser than 2.0 mm (10 Mesh) and that in addition to presence of metallic Lead and 
slag, Lead appears to have stained or adsorbed onto the surface of the various soil fractions.  This 
adsorbed Lead can only be removed through physical attrition and chemical leaching. 
Effectiveness of physical attrition and chemical leaching for treatment of fine oversize fraction and 
sand fractions following physical separation was evaluated in this Phase 2 study.  Leachable Lead 
concentrations (SPLP-Pb) were determined for separated oversize fractions greater than 2.0 mm.  
For the sand fraction (-2.0mm +0.106 mm), the effectiveness of physical attrition and chemical 
leaching for further reduction of total concentration of Lead, PAH and PCB in the sand fraction 
were determined. 

Results of the Phase 2 study are presented in this report. 

2.0 Chemical Analysis 

2.1 Analytical Laboratory and Analytical Methods 

All chemical analysis was performed by Millennium Laboratories, Inc. of Tampa, 
Florida.  Millennium Laboratories is NELAC accredited by the Florida Department of 
Health. 

A list of analytical test methods is provided in Table 1. SPLP and TCLP extractions 
were performed by Thornton Laboratories, Inc. The SPLP and TCLP extracts were 
analyzed by Millennium Laboratories, Inc. 

Due to the expected high Lead levels in the samples, samples were first analyzed 
for Lead using a less sensitive modified version of EPA Method 7421 as a "screening" 
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method.   The purpose of using the less sensitive modified version of EPA Method 7421 
was to 1) avoid excessive dilutions which would increase the chances of contamination of 
samples at the analytical laboratory and 2) obtain analytical data within calibration limits of 
the instrument.  If usable data was gathered from the screening method, the results were 
reported from the screen.  If the initial results indicated that the sample concentration is 
below the lowest point in the screen calibration curve, the sample was re-analyzed using 
the more sensitive analytical method.   

For Lead analysis of treatability study samples, the following procedures were 
agreed upon between TtNUS, ART and Millennium Laboratories: 

- For the "screening" method, a less-responsive alternate wave length, a 
decreased sample volume in the auto-sampler, and a decreased slit width 
were used. 

- In order to minimize carryover, continuing calibration blanks were analyzed 
between samples. 

- The MS spikes were run on samples considered to be low in Pb 
concentrations, as designated by ART.  The spike amounts for post 
digestion spikes (PDS) were targeted in the range of 25% to 400% (ideally 
equal to 100%) of the native sample concentrations in the soil sample. 

- The sample volume analyzed was not changed from 10 ul, so that the auto-
diluter had the capability to perform up to 10X dilutions. 

- The sample weight digested remained at approximately 1.00 grams of 
sample. 

- The normal liquid calibration curve for Pb ranges from 2.0 ug/l to 40 ug/l.  
The screening calibration curve ranges from 1.25 mg/l to 10.0 mg/l. 

- The normal soil calibration curve for Pb ranges from 0.1 mg/kg to 2.0 
mg/kg.  The screening calibration curve ranges from 62.5 mg/kg to 500 
mg/kg. 
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2.2 QA/QC Procedures 

Standard QA/QC measures included Method Blank, Lab Control Spike/Lab Control 
Spike Duplicate (LCS/LCSD), Matrix Spike/ Matrix Spike Duplicate (MS/MSD), Surrogates 
(Organics only), Calibration check, Standards and GC/MS Tuning Checks. 

 

3.0 Bench-Scale Testing 

3.1 Description of Testing 

The study was broken down in the following tasks: 

- Task 1) Soil Compositing and Wet Screening 

- Task 2) Fine Oversize (-12.5 +2.0 mm) Density Separation 

- Task 3) Sand Density Separation 

- Task 4) Fine Oversize Attrition Grinding 

- Task 5) Sand Attrition Grinding 

- Task 6) Fine Oversize Leaching 

- Task 7) Sand Leaching 

- Task 8) Coarse Oversize (+12.5 mm) Washing 

A brief description on each of the tasks is provided in the following sections.  A 
schematic representation of the treatability study tasks is provided in Figures 1 and 2.  
Photos of the study are provided in Attachment A. 

 

3.1.1 Task 1: Soil Compositing and Wet Screening 

A composite sample was prepared through addition of equal weights 
(approximately 6 to 7 kg each) of each of soil samples TS-101 (-12.5 mm), TS-104 
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(-12.5 mm) and TS-105 (-12.5 mm) available from the Phase 1 study.  The soil 
composite sample (Sample “TS-BC”) was homogenized and sampled for chemical 
analysis for total Pb, PAH and PCB.  The composite Sample “TS-BC” was used for 
this study. 

The composite sample (approximately 20 kg total) was first processed 
through wet screening at 2.0 mm.  The washed oversize fraction retained on the 
2.0 mm sieve was photographed (Photo 1) and weighed.  The soil slurry fraction 
passing through the 2.0 mm sieve was wet screened using 0.25 mm, 0.15 mm and 
0.106 mm sieves.  The 0.25 and 0.15 mm sieves were used to prevent overloading 
the fine 0.106 mm sieve with coarse sand particles.  The soil particles retained on 
the 0.25 and 0.15 mm sieve were recombined with the soil fraction retained on 
0.106 mm sieve into a single sand product (Photo 2). 

The wash water and fines passing through the 0.106 mm sieve were 
allowed to settle and the wash water was decanted.  The total mass and moisture 
content of each of the oversize, sand and fines fractions were determined to allow 
for determination of mass balance on a dry-weight-basis resulting from the 
separation. 

After wet screening, the following 3 soil products were produced: 

1) Fine oversize fraction -12.5 +2.0 mm (Photo 1) 

2) Sand fraction -2.0 +0.075 mm (Photo 2) 

3) Fines fraction -0.106 mm (Photo 3) 

The fine oversize fraction was retained for subsequent density separation 
(Task 2).  Because of the heterogeneous nature of the oversize fraction, no 
analysis was performed at this stage.  The sand fraction (Sample “TS-BC-E”) was 
analyzed for total Pb, PAH and PCB.  A subsample of the settled fines was partially 
dried to simulate conditions of filter cake produced in a full-scale process.  The 
simulated filter cake (Sample “TS-BC-FC”) was submitted for chemical analysis for 
total Pb and TCLP-Pb. 

3.1.2 Task 2: Fine Oversize (-12.5 mm +2.0 mm) Density Separation 

The density separation for the coarse fraction was performed using the 
same procedure as used in the Phase 1 study.   
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The fine oversize fraction -12.5 mm +2.0 mm was first separated into 2 size 
fractions: fraction -12.5 mm +6.7 mm and fraction -6.7 mm +2.0 mm.  Since both 
particle size and material density play a role in the density separation process, best 
density separation results are obtained when material is narrowly sized.  Each 
fraction was then treated separately for removal of lights and heavies.  The lights 
were separated using a panning technique and heavies were removed using a 
jigging technique similar to techniques used in the Phase 1 study. The weights of 
each product from density separation were determined (Photos 4 through 12).  The 
average density of heavies concentrate was determined using a gravimetric and 
volume displacement method.  From this average density, the approximate metallic 
Lead content was calculated. 

The oversize fractions -12.5 mm +6.7 mm (Photo 4) and -6.7 mm +2.0 mm 
(Photos 5 and 6) after density separation were recombined into a single oversize 
product.  This product (Sample “TS-BC-K”) was analyzed for SPLP-Pb and was 
used for performance of subsequent attrition grinding tests. 

 

3.1.3 Task 3: Sand Density Separation 

The sand fraction after wet screening was subjected to density separation 
for removal of lights and heavies.  Density separation was performed using the 
same procedures used in the Phase 1 study.  Since both particle size and material 
density play a role in the density separation process, best density separation 
results are obtained when material is narrowly sized.  Therefore, each sand particle 
size fraction was treated separately for removal of lights and heavies (Photos 13, 
14 and 15). Weights of each of heavies and light fractions were determined. The 
sand fraction after density separation (Sample “TS-BC-N”) was analyzed for total 
Pb, PAH, PCB and particle size distribution.  Each of the particle size fractions was 
also submitted for total Pb analysis (Samples TS-BC-N1 to –N8). 

 

3.1.4 Task 4: Fine Oversize Attrition Grinding 

The fine oversize fraction -12.5 mm +2.0 mm after density separation was 
used to perform attrition grinding tests.  Attrition grinding tests were performed 
using a porcelain grinding cylinder and ceramic grinding media as shown in Photos 
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16 and 17 (Attachment A).  For each grinding test, test parameters were recorded 
(Attachment B). 

For the fine oversize fraction -12.5 mm +2.0 mm, two grinding tests were 
performed.  In the first test (L1), 30 minutes grinding was performed with evaluation 
of kinetics in 10 minutes intervals.  Based on the results of the first test, a second 
grinding test (L2) was performed with an increased (60 minutes) grinding time with 
evaluation of grinding kinetics in 20 minutes intervals (Photo 21). The type and size 
of grinding media was selected based on ART’s project experience in application of 
attrition grinding on other projects. For attrition grinding of the fine oversize fraction, 
5/8“ size high density alumina grinding balls were used.  The grinding kinetics were 
evaluated by determining the amount of grinding fines (less than 2.0 mm) 
generated during each grinding interval of respectively 10 or 20 minutes.  After 
each grinding interval, the grinding test was stopped and grinding fines less than 
2.0 mm were removed using a 2.0 mm sieve.  After screening, the ball charge and 
oversize retained on the 2.0 mm screen were recombined and put back in the 
grinding mill and grinding was restarted. 

  The grinding fines (<2.0 mm)  separated after each grinding interval were 
dried, weighed, and submitted for total Pb analyses to determine the total mass of 
Pb removed (Samples “TS-BC-L1A, L1B, L1C, L2A, L2B, L2C” - Photo 19, 20, 21).  
After completion of the each grinding test, the oversize fraction retained on the 2.0 
mm screen was split and submitted for SPLP-Pb (Samples “TS-BC-L1, L2” - Photo 
18).  Another subsample (approximately 250 gr) of oversize after grinding was 
crushed to 95% passing a 2.0 mm screen and submitted for total Pb analysis 
(Samples “TS-BC-L1, L2”).  For test L2 with total grinding time of 60 minutes, a 
sample of crushed oversize after grinding was also submitted for chemical analysis 
for PAH and PCB. 

  

3.1.5 Task 5: Sand Attrition Grinding 

The sand fraction -2.0 mm +0.106 mm after density separation was used to 
perform attrition grinding tests.  Attrition grinding tests were performed using similar 
procedure as described under Task 4: Fine Oversize Attrition Grinding (paragraph 
3.1.4) except that ½” size high density alumina grinding balls were used as grinding 
media and a 0.075 mm sieve was used to separate grinding fines. The ½” size high 
grinding media were selected based on ART’s project experience on previous 
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projects. The total grinding time for sand was 30 minutes.  Grinding kinetics was 
evaluated in 10 minutes intervals. 

The grinding fines less 0.075 mm after each 10 minutes grinding interval 
were dried and weighed, and submitted for total Pb analysis (Samples “TS-BC-
P1A, P1B, P1C” – Photo 22).  The sand fraction -2.0 mm +0.075 mm after grinding 
(Sample “TS-BC-P1” - Photos 23 and 24) was submitted for chemical analysis for 
total Pb, PAH and PCB and particle size distribution analysis.  Each particle size 
fraction (Samples “TS-BC-P1.1 to –P1.7”) was also submitted for total Pb analysis. 

 

3.1.6 Task 6: Fine Oversize Leaching 

The fine oversize fraction after 60 minutes attrition grinding (Test L2, 
Sample ”TS-BC-L2”) was used to perform leaching tests. The leaching was 
targeted to remove non-metallic and adsorbed Lead.  Considering the 
effectiveness of density separation for removal of metallic Lead from the fine 
oversize fraction (Task 2) and based on visual observations, no metallic Lead was 
believed to be present in the oversize fraction prior to leaching. 

In order to evaluate leaching efficiency related to various leaching reagents 
and different leaching mechanisms, 4 different leaching reagents were evaluated 
as follows: 1) Hydrochloric Acid; 2) Acetic Acid; 3) EDTA; and 4) Nitric Acid.  A brief 
rationale for selection of various reagents is as follows. 

Hydrochloric Acid was selected as a strong acid without oxidizing capacity. 
Acetic Acid was selected as weak acid which would form soluble complexes with 
Pb. The formation of soluble complexes of Lead ions with acetate would be 
expected to drive Lead from marginally soluble Lead salts (e.g. PbCO3 and PbSO4) 
into solution.  EDTA was selected as strong complexing agent for Pb which can be 
used at near neutral pH.  Use of EDTA would allow selective chemical extraction of 
Lead without dissolving Calcium Carbonate.  Nitric Acid was selected as a strong 
acid with oxidizing capacity. 

Test conditions were as follows: 

Test 1) Hydrochloric Acid, 0.1 M 

Test 2) Acetic Acid, 0.01 M (pK=4.75), pH ca. 3.4 
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Test 3) EDTA (di-Sodium salt), 0.01 M (pH=7.5) 

Test 4) Nitric Acid, 0.01 M 

Leach tests were conducted in a 2 liters polyethylene bottle at a solid to 
liquid ratio of 1:10 (Photo 26).  Approximately 180 grams of oversize was added to 
a 2 liter polyethylene bottle, then 1.8 liters of extractant solution was added.  During 
extraction, the polyethylene bottle was rotated using an “end-over-end” mixing 
apparatus (Photos 25 and 27).  The total extraction time was 1.5 hours.  After each 
30 minutes time interval, the extractant solution was decanted and submitted for 
analysis.  After each decantation, fresh extractant solution was added and 
extraction continued for the next 30 minutes and so forth.  Each extractant sample 
was submitted for total Pb analysis (Sample “TS-BC-M1A, M1B, M1C, M2A, M2B, 
M2C, M3A, M3B, M3C, M4A, M4B, M4C” - Photos 28 through 31).  After the final 
leaching interval, the extractant solution was decanted off, and then the oversize 
was double rinsed with deionized water and submitted for total SPLP-Pb analysis 
(Samples “TS-BC-M1, M2, M3, M4” - Photo 36).  For each test, the pH before and 
after extraction, and weight loss were determined and recorded (Attachment B). 

 

3.1.7 Task 7: Sand Leaching 

Sand after attrition grinding (Sample “TS-BC-P1”) was used to perform 
leaching tests using same reagents and in same manner as described under Task 
6 – Fine Oversize Leaching (refer to paragraph 3.1.6). After each 30 minutes 
leaching time interval, the extractant solution was decanted off (Photos 32 through 
35) and submitted for total Pb analysis (Sample “TS-BC-Q1A, Q1B, Q1C, Q2A, 
Q2B, Q2C, Q3A, Q3B, Q3C, Q4A, Q4B, Q4C”).  After the final leaching interval, 
the extractant solution was decanted off, and then the sand was double rinsed with 
deionized water and submitted for total Pb analysis (Samples “TS-BC-Q1, Q2, Q3, 
Q4”, Photos 37 and 38).  For each test, the pH before and after extraction, and 
weight loss were determined and recorded (Attachment B). 

 

3.1.8 Task 8: Coarse Oversize (+12.5 mm) Washing 

A composite sample of natural rock/gravel fraction (size fraction +12.5 mm -
50 mm) was prepared through addition of equal weights (approximately 0.5 kg 
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each) of each of hand-sorted natural rock material from samples TS-101, TS-104 
and TS-105 as available from the Phase 1 study (Figure 2). 

This composite sample was washed with water and nylon brush to wash off 
fines.  The washed off fines were dried, weighed and analyzed for total Pb (Sample 
“TS-BC-AWF” - Photo 40).  The washed composite sample (Sample “TS-BC-AW” - 
Photo 39) was analyzed for SPLP-Pb using a modified SPLP-extraction procedure 
as follows: 

Modified SPLP Extraction Procedure for Soil Fraction +12.5 mm: To 
allow for extraction of larger samples and avoid mechanical attrittioning of the large 
rocks/gravel, a modified EPA method 1312 SPLP extraction was conducted in a 
clean 5-gallon bucket equipped with stainless steel agitator (Photo 41).  SPLP 
leach solution consisted of a mixture of 60/40% weight mixture of Sulfuric and Nitric 
Acids in water (pH=4.2 +/- 0.05). In the modified SPLP extraction, a ratio of 1 part 
solids (1,500 gram) to 10 parts of SPLP solution (15 liters) was used. This 1 : 10 
ratio of solid to liquid was used in order to increase the total quantity of sample 
material used in the leaching test as compared to the standard SPLP test 
specifying a 1 : 20 solids to liquid ratio. Because of the larger amount of sample 
material used in the test, the results are believed to be more representative and 
have better reproducibility for coarse material greater than 12.5 mm. During the 
SPLP extraction, the bucket was kept stationary while a stainless steel agitator 
kept the SPLP liquid in continuous agitation.  The extraction was performed for 
standard time of 18 hours. After 18 hours extraction, the extract solution was 
decanted and analyzed similar to standard SPLP extract.  The results for SPLP-Pb 
are reported “as measured” and mathematically “standardized” for a 1:20 solids to 
liquid ratio (as per EPA method 1312) by dividing the measured results by factor of 
2. 

 

3.2 Results 

Results of the study are presented in following sections.  A summary table of 
results is provided in Table 2.  A schematic representation of Lead concentration in 
various soil fractions and mass distribution is provided in Figure 3. 
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3.2.1 Task 1: Soil Compositing and Wet Screening 

Details on preparation of the composite sample are shown in Table 3.  For 
samples TS-101 and TS-104, the target amount of 7.0 kg was used to prepare the 
composite sample.  For sample TS-105 (soil fraction <12.5 mm), all available 
material (6.3 kg) was used. 

The composite sample (approximately 20 kg total) was processed through 
wet screening.  The results of product distribution of fine oversize (-12.5 mm +2.0 
mm), sand (-2.0 +0.106 mm) and fines (<0.106 mm) after wet screening is 
provided in Table 4.  Photos of soil fractions are provided in Photos 1, 2 and 3. 

The composite sample consisted of 43.9% fine oversize (-12.5mm          
+2.0 mm), 37.0% sand (-2.0mm +0.106 mm) and 13.7% fines (-0.106 mm). 

A subsample of the untreated soil composite was crushed to pass through 
a 2.0 mm sieve and analyzed for total Lead, PAH and PCB.  The composite 
sample analyzed at 97,500 mg/kg Pb (9.8% Lead by weight), 2,760 ug/kg Benzo-a-
Pyrene and 16,900 ug/kg Aroclor-1254 (Table 4). 

The concentrations of total Pb, Benzo-a-Pyrene and Aroclor-1254 in the 
sand fraction were in similar ranges as for untreated soil, whereas the fines fraction 
appeared enriched in Lead at 134,000 mg/kg (13.4% Lead by weight).  The Lead 
concentration in the fine oversize fraction (-12.5mm +2.0mm) was not determined 
since this fraction was very heterogeneous in nature and contained metallic Lead 
pieces.  The fine oversize fraction was analyzed after removal of “lights” and 
“heavies” through density separation. 

A subsample of the thickened fines fraction was dried to approximately 
77% solids and analyzed for TCLP-Pb.  The results indicated 644 mg/l TCLP-Pb 
for the fines fraction.  This indicates that this fraction would require additional 
treatment or stabilization to reduce TCLP-Pb to below regulatory limit of 5 mg/l. 

 

3.2.2 Task 2: Fine Oversize (-12.5 mm +2.0 mm) Density Separation 

Results of density separation for fine oversize fraction are provided in 
Tables 5 and 6.  Photos of separated fractions are provided in Photos 4 through 12 
(Attachment A). 
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A total of 13% of the mass of fine oversize fraction was removed as “Lights” 
and 12% as “Heavies” (Table 5).  The lights fractions consisted primarily of dark 
(black) slag particles and some wood (Photo 7 through 10).  The heavies fractions 
consisted primarily of Lead fragments (Photos 11 and 12). The heavies fraction -
12.5 mm +6.7 mm consisted of 95% metallic Lead by weight as determined by 
gravimetric and volumetric displacement method. The heavies fraction -6.7 mm 
+2.0 mm consisted of 77% metallic Lead by weight.  The Lead content of the 
separated “heavies” fractions would be suitable for direct recycling. 

The fine oversize after density separation consisted primarily of natural rock 
material (Photo 4, 5 and 6) with some slag particles.  The slag particles appeared 
to be of a density close enough to natural rock material such that these slag 
particles were not removed through density separation.  The oversize fractions:      
-2.5 mm +6.7 mm and -6.7 mm +2.0 mm after density separation were recombined 
for SPLP-Pb analysis.  The combined fine oversize fraction -12.5 mm +2.0 mm 
analyzed at 19 ug/l SPLP-Pb (Table 6).  A duplicate extraction and analysis 
analyzed at 7.3 ug/l.  This SPLP-Pb concentration is well below the treatability 
study treatment goal of 400 ug/l. 

When comparing the pH value of pH=4.2 at start of the SPLP extraction 
and pH=8.3 and 9.0 at the end of the extraction, it appears that the gravel fraction 
has a natural acid neutralizing capacity which would be a beneficial factor in 
reducing Lead mobility. 

  

3.2.3 Task 3: Sand Density Separation 

Results of density separation for the sand fraction are provided in Table 7.  
A total of 9.8% of the mass of sand fraction was removed as “Lights” fraction and 
9.3% was removed as a “Heavies” fraction (Table 7).  The lights fraction consisted 
primarily of dark (black) slag particles and some wood.  The heavies fractions 
consisted primarily of metallic Lead. Photos of separated “heavies” fractions are 
provided in Photos 13 through 15. The concentration of metallic Lead in each 
fraction was determined by gravimetric and volumetric displacement method. The 
heavies fraction -2.0 mm +1.0 mm, -1.0 mm +0.5 mm and -0.5 mm +0.106 mm 
contained respectively 64%, 61% and 44% metallic Lead by weight (Table 7).  To 
determine if the lights fractions were also enriched in total Pb, the lights fractions 
were also analyzed for total Pb. The concentration of total Pb in the lights fraction 
ranged from 12,500 to 34,100 mg/kg Lead (Table 7).   
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The sand after density separation contained 42,500 mg/kg total Lead 
(Sample “TS-BC-N”, Table 7).  Some analytical variance was observed between 
duplicate sample extractions and analysis (Samples “TS-BC-N”, “TS-BC-NA”, “TS-
BC-NB” – Table 2).  This analytical variance may be an indicator of presence of 
particles with high Lead concentration causing a “hit or miss” effect in the extraction 
and analysis when analyzing small sample aliquots.  Through density separation, 
the Lead content in the sand fraction was reduced from 76,600 mg/kg (Sample 
“TS-BC-E”) before density separation to 42,500 mg/kg after density separation 
(Sample “TS-BC-N”). The concentration of Benzo-a-Pyrene in the sand fraction 
before and after density separation was reduced from 3,190 to 1,930 ug/kg and 
concentration of Aroclor-1254 reduced from 27,100 to 11,600 ug/kg. 

 

3.2.4 Task 4: Fine Oversize Attrition Grinding 

The results of fine oversize attrition grinding are provided in Tables 8, 9, 10 
and 11.  Photos of laboratory equipment used to perform grinding tests and various 
fractions are provided in Photos 16 through 21. 

The results indicate that after 30 minutes total grinding time (Test L1), a 
total of 9.8% by weight of secondary grinding fines (<2.0 mm) was produced. The 
concentration of Lead in fine oversize fraction was reduced from calculated 
concentration of 4,200 mg/kg Pb before grinding (Sample “TS-BC-K”) to 1,340 
mg/kg (Sample “TS-BC-L1”) after grinding (Table 8).  The lead concentration 
before grinding was calculated by adding the calculated Lead mass fraction (Pb-
load) in each product after grinding. The sum of the Pb-load in each product after 
grinding represents the back-calculated Pb concentration in the sample before 
grinding. The Pb-load for each product is calculated as follows: 

Pb-Load (mg/kg) = [Mass Fraction] * [Pb-concentration] (mg/kg) 

Based on the results of 30 minute grinding test, a second test (Test L2) was 
performed with a total of 60 minutes grinding time. After 60 minutes grinding, a total 
of 13% by weight of secondary grinding fines (<2.0 mm) was produced. The 
concentration of Lead in fine oversize fraction was reduced from a calculated 
concentration of 12,300 mg/kg before grinding (Sample “TS-BC-K”) to 8,460 mg/kg 
(Sample “TS-BC-L2”) after grinding (Table 9).   
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For oversize after 60 minutes grinding (Test  L2), a subsample was 
analyzed for PAH and PCB.  The results indicate that fine oversize after 60 minutes 
grinding contained low levels of PAH (53 ug/kg Benzo-a-Pyrene) and PCB (436 
ug/kg Arochlor-1254). 

The results of SPLP-Pb for oversize before and after grinding are provided 
in Tables 10 and 11.  After 30 minutes grinding (Test L1), the SPLP-Pb 
concentration was 57 ug/l.  After 60 minutes grinding (Test L2), the SPLP-Pb 
concentration was 36 ug/l.  When comparing the SPLP Lead concentrations before 
and after grinding, it may be concluded that the grinding, although effective in 
removing total Pb, negatively affected SPLP-Pb concentration.  Through grinding, 
the SPLP-Pb concentration increased from 19 ug/l before grinding to 36 to 57 ug/l 
after grinding. The increase in concentration of leachable Lead may result from 
exposure of fresh surfaces resulting from attrition grinding. 

 

3.2.5 Task 5: Sand Attrition Grinding 

Results of attrition grinding of the sand fraction are presented in Tables 12 
and 13.  Photos of various fractions are provided in Photos 22 through 24. 

The results indicate that after 30 minutes grinding, total Pb concentration 
was reduced from 42,500 mg/kg before grinding (Sample “TS-BC-N”) to 20,400 
mg/kg after grinding (Sample “TS-BC-P1”). A total of 9.5% by weight of secondary 
grinding fines (<0.075 mm) was produced (Table 12). Total Pb removal efficiency 
through grinding was 52% (Table 13).  The concentration of Benzo-a-Pyrene was 
reduced from 1930 ug/kg to 618 ug/kg (68% removal efficiency) and Aroclor-1254 
was reduced from 11,600 to 2,860 ug/kg (75% removal efficiency).  

A comparison of particle size distribution analysis before and after grinding 
and results of Pb concentration in each of the particle size fractions before and 
after grinding are provided in Table 14.  The results indicate that some shift in Lead 
concentration occurred from coarser to finer soil fractions, but Lead removal 
efficiencies for each of soil fractions less than 0.5 mm were generally low.  The 
highest Lead removal efficiencies are observed for coarse sand fraction -2.0 +1.0 
mm (23%) and for soil fraction -1.0 +0.5 mm (56%). 
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3.2.6 Task 6: Fine Oversize Leaching 

Results of leaching of the fine oversize are presented in Tables 15, 16 and 
17.  Photos of extractant solutions and fine oversize fraction -12.5 +2.0 mm after 
leaching are presented in Photos 28 through 31 and Photo 36.   

The leaching of the fine oversize was found to be only marginally effective. 
The highest Lead removal (14% of total Pb removed) was achieved using 0.01 M 
Nitric Acid. It was observed that some slag particles were present in oversize after 
leaching (Photo 36).  One possible explanation of why the chemical leaching was 
only marginally effective may be that a significant fraction of the Lead is not 
accessible to leaching reagents because it is locked up inside the slag matrix.  
Without dissolving the slag, this Lead locked up inside the slag cannot be 
extracted.  

 When comparing the results SPLP-Pb concentration before and after 
leaching (Table 17), leaching with Nitric Acid increased SPLP-Pb concentration by 
an order of magnitude.  One possible explanation why Nitric Acid increased the 
SPLP-Pb concentration could be that Nitric Acid partially dissolved (etched) the 
slag, thereby exposing fresh surfaces for leaching of Pb resulting in an increase in 
SPLP-Pb concentration. 

Based on the low Lead removal efficiency and no significant reduction or 
increase in SPLP-Pb concentration as compared to fine oversize after density 
separation alone, the leaching was not considered an effective treatment for the 
coarse fraction.  The low leaching efficiency indicates that a large amount of the 
Lead is strongly bound to this fraction or “locked up” inside the matrix which Lead 
may not be amenable to leaching.  This is a positive factor limiting natural 
leachability of Pb to the environment. 

 

3.2.7 Task 7: Sand Leaching 

The results of sand leaching tests are presented in Tables 18 and 19. 

The results indicate that leaching using EDTA and Hydrochloric Acid were 
most effective. After 1.5 hours leaching time, the sand after EDTA extraction 
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contained 9,730 mg/kg residual Lead and sand after Hydrochloric Acid extraction 
contained 11,400 mg/kg Lead (Table 18).  Table 18). The Lead removal efficiency 
for EDTA leaching was 52% and for Hydrochloric Acid leaching 44% (Table 19). 
Leaching tests using Nitric Acid and Acetic Acid were found to be less effective.  

For all leaching tests, lead leaching continued beyond 1.5 hours of 
extraction time tested.  However, because of the high Lead levels remaining after 
1.5 hours of extraction, it is unlikely that the target treatment goal of 400 mg/kg 
Lead can be achieved through leaching within reasonable time (less than 2 hours) 
as needed for cost effective application of a chemical extraction process as part of 
a soil treatment plant operation. 

It is interesting that the Nitric Acid was found to be less effective for 
leaching of the sand as compared to leaching of the fine oversize fraction. This 
maybe explained by the fact that the forms of Lead present in the sand fraction are 
different from the forms of Lead present in the fine oversize fraction.  However, 
since leaching is not recommended as treatment, no further investigation was 
performed within the context of this study to understand the various forms of Lead 
present and associated different leaching mechanisms. 

 

3.2.8 Task 8: Coarse Oversize (+12.5 mm) Washing 

Results of preparation of the composite sample and washing are provided 
in Table 20.  The total mass of washed fines was approximately 0.2% by weight.  
The washed fines contained 44,600 mg/kg Pb (Sample “TS-BC-AWF”). 

The washed composite sample (Sample “TS-BC-AW”) was analyzed for 
SPLP-Pb using a modified SPLP-extraction procedure (refer to section 3.1.8) using 
1.5 kg with 15 liters of SPLP solution in 5-gallon bucket.  Results of modified SPLP-
extraction are provided in Table 21. 

The results indicated a total amount of leachable Lead of 46.3 ug/l based 
on a 1:10 solids to liquid ratio.  When corrected for a standard 1:20 solids to liquid 
ratio as per SPLP procedure (EPA 1312), the total amount of SPLP-Pb was 23.2 
g/l, well below treatability study goal of 400 ug/l. 
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4.0 Potential Contaminated Soil Mass Reduction 

Based on the assumption that SPLP-Pb is selected as driver for re-deposition/re-
use of coarse fraction +2.0 mm (+10 mesh) at the site, a conceptual washing/separation 
approach for recovery of coarse soil fraction has been developed (Figure 4). This 
approach involves washing and separation of coarse soil fraction +2.0 mm to remove 
metallic Lead and slag to achieve SPLP-Pb level well below treatability study goal of 400 
ug/l.  It has also been assumed that the soil fraction -2.0 mm (-10 mesh) is considered as 
a residual fraction that would be dewatered and stabilized for disposal. 

Based on the results of wet screening and density separation of this treatability 
study, a calculation of the total mass of potentially recoverable soil fractions and 
recyclable Lead was performed (Table 23, 24 and Figure 4).  The results of hand-sorting 
of coarse soil fraction from the Phase 1 study (Table 22) were also considered in 
calculating the potential quantity of recoverable product for the coarse soil fraction – 50 
mm + 2.0 mm. In calculating the total mass of recoverable soil, a total mass of 35% 
coarse material +50 mm (+2”) was assumed. This assumption is based on test pit photos 
showing a significant amount of coarse material + 50 mm. The samples evaluated in this 
treatability study did not include material greater than roughly 50 mm (2”) as this coarse 
material was excluded from treatability study samples during sample collection. The exact 
quality and quantity of coarse material + 50 mm would need to be determined in a field 
(screening) study.  Based on the results of this study achieved for the soil fraction +12.5 – 
50 mm, it has been assumed that the coarse material +50 mm would meet SPLP-Pb 
criteria after washing off adhering soils.  

Based on these assumptions, a potential contaminated soil mass reduction (on-
dry-weight basis) in the range of 59% (no coarse material +50 mm) to 75% (assumed 
35% coarse material +50 mm) maybe achievable through soil washing/physical 
separation treatment at OU-2. 

 

5.0 Conclusions & Recommendations 

• The fine oversize fraction -12.5 +2.0 mm after washing and density separation 
exhibited very low levels of SPLP-Pb ranging from 19 to 7.3 ug/l, well below the 
treatability study target goal of 400 ug/l SPLP-Pb.  Also, the hand-sorted natural 
gravel/rock fraction (+12.5 mm) exhibited low levels of SPLP-Pb of 23 ug/l, as 
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measured using a modified SPLP procedure.  It was found that the (non-acid 
leached) oversize fractions +2.0 mm demonstrated a significant acid neutralizing 
capacity.  The pH values after SPLP extraction were consistently in the range of 
pH=7.4 to 9.0. This acid neutralizing capacity would be a beneficial factor in limiting 
Lead solubility to the environment. 

• For the fine oversize fraction, the attrition grinding was found to be effective for 
reduction of total Pb, PAH and PCB, but adversely affected the concentration of 
leachable Lead (SPLP-Pb). The increase in concentration of leachable Lead may 
be result of exposure of fresh surfaces resulting from attrition grinding. Grinding in 
combination with leaching did not reduce SPLP-Pb concentration as compared to 
washing and density separation.  

• Leaching of the fine oversize fraction was only marginally effective. The highest 
Lead removal efficiency (14% of total Pb removed) was achieved using 0.01 M 
Nitric Acid. Leaching with Hydrochloric Acid and Acetic Acid removed 
approximately 5% of total Pb and leaching with EDTA removed less than 1% of 
total Pb. Leaching with Nitric Acid significantly increased the concentration of 
leachable Pb (SPLP-Pb). Based on the low Lead removal efficiency and increase 
in SPLP-Pb concentration, leaching of the fine oversize fraction is not 
recommended as treatment in a possible soil treatment process. The low 
leachability of Lead in the fine oversize fraction suggests that a large amount of the 
Lead is strongly bound or locked up inside the soil matrix (e.g. slag material) and 
not amenable to leaching.   

• For the sand fraction, grinding and leaching were effective in reducing total 
concentration of Pb, but the target treatment goals for the treatability study for 
concentration of total Lead: 400 mg/kg, Benzo-A-Pyrene: 260 ug/kg, and Aroclor-
1254: 40 ug/kg were not achieved in this study.   

• For leaching of the sand fraction, EDTA and Hydrochloric acid were found to be 
most effective. Lead removal efficiency was 52% for leaching with EDTA and 44% 
for leaching with Hydrochloric Acid. Nitric Acid and Acetic Acid were found to be 
less effective. The concentration of residual Lead was 9,730 mg/kg after EDTA 
leaching and 11,400 mg/kg Pb after Hydrochloric Acid leaching. The high residual 
Lead concentration after leaching suggests that part of the Lead is not amenable to 
leaching or that leaching kinetics are slow. The treatability study treatment goal of 
400 mg/kg Lead was not achieved. 
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SPLP - Pb (1x) -2.0 mm SPLP Pb PAH - Sample "L2" only

Sample "TS-BC-L1, L2"

-2.0 mm W

W Pb SPLP-Pb Sample "TS-BC-M1"

Sample "TS-BC-L1A, L1B, L1C, L2A, L2B, L2C"
Pb, pH Sample "TS-BC-M1A, M1B, M1C"

SPLP-Pb Sample "TS-BC-M2"

W Pb, pH Sample "TS-BC-M2A, M2B, M2C"

Sample "TS-BC-E" SPLP-Pb Sample "TS-BC-M3"

W Pb 1) Pb, pH Sample "TS-BC-M3A, M3B, M3C"
M PAH 1)

PCB 1)

SPLP-Pb Sample "TS-BC-M4"

Pb, pH Sample "TS-BC-M4A, M4B, M4C"

Sample "TS-BC-N, NA, NB" ~2 kg per test Sample "TS-BC-P1, P1D, P1E"

Pb

after 30 min. PAH & PCB

P Pb 1) 0.075 mm Pb each size fraction2) 

W PAH 1) P

M PCB 1)

Pb for each size fraction W

Pb Pb Sample "TS-BC-Q1"

W Sample "TS-BC-P1A, P1B, P1C"
W Pb Pb, pH Sample "TS-BC-Q1A, Q1B, Q1C"

Pb Sample "TS-BC-Q2"

Sample "TS-BC-FC"
Pb, pH Sample "TS-BC-Q2A, Q2B, Q2C"

M

Pb

TCLP - Pb Pb Sample "TS-BC-Q3"
Legend

M Moisture Content Determined

W Weight determined Pb, pH Sample "TS-BC-Q3A, Q3B, Q3C"

P Particle Size Distribution Analysis (sieve sizes 1.0 mm, 0.5 mm, 0.25 mm, 0.212mm, 0.15 mm, 0.106 mm)

Notes: Pb Sample "TS-BC-Q4"
1) Sample crushed to 95% passing 2 mm (10 mesh) screen
2) In order to determine optimum size cut between sand and fines, lead concentration as function of particle size will be analyzed on sand after density separation (before attrition grinding) and after attrition grinding.
3) Lead content estimated by gravimetric and volume displacement method

Pb, pH Sample "TS-BC-Q4A, Q4B, Q4C"

Leaching EDTA (1.5hr) with kinetics 
evaluation every 30 min. 

Leaching HNO3(1.5hr) - 1 test; with 
kinetics evaluation every 30 min. 

Leaching HCl (1.5hr) with kinetics 
evaluation every 30 min. 

Leaching EDTA (1.5hr) with kinetics 
evaluation every 30 min. 

Leaching HNO3 (1.5hr) with kinetics 
evaluation every 30 min. 

Figure 1: Schematic Treatability Study Flow Diagram - Enhanced Soil Washing Bench Scale Treatability Study

Sand Size Separation 
(~ 0.106 mm)

Split sample

Select Oversize from 
"best" attrition Grinding 

test L2

Wet-Screening 
at  2 mm (10 mesh)

Leaching Acetic Acid (1.5hr) with 
kinetics evaluation every 30 min. 

Crush to pass 2.0 mm 

Soil Compositing

Leaching HCl (1.5hr) with kinetics 
evaluation every 30 min. 

+2 mm
 fractionDensity Separation -  

Heavies & Lights Removal Attrition Grinding with kinetics 
evaluation 

Partial Drying to approx. 50% 
solids by weight

Fines Settling and Wash Water 
Decantation

Lead Content Determination 
3)

Lead Content Determination 
3)

Density Separation -  
Heavies & Lights Removal Attrition Grinding with kinetics 

evaluation in 10 min intervals

+0.075 mm
 fraction

Leaching Acetic Acid (1.5 hr) with 
kinetics evaluation every 30 min. 

TS-101 Soil fraction
  less than 12.5 mm from Phase 

1 Study

TS-101, TS-104, TS-105 
soil Composite -12.5 mm 

Fraction 

Oversize Fraction 
after Heavies & 

Lights Separation

Sand Fraction 
-2.0mm +0.106 mm

Thickenend Fines
  - 0.106 mm 

Heavies Fractions
(-12.5 +6.7 mm and -

6.7 +2.0 mm)

Secondary Fines 

Attrition Ground 
Oversize - 2.0 

mm

Hydrochloric Acid 
Leached Oversize  (1x) 

Acetic Acid Leached 
Oversize  

EDTA Leached 
Oversize 

Leachate (3x)

Leachate (3x)

Leachate (3x)

Attition Fines after each 
10 min.

Attrition Ground 
Sand - 2.0 mm 

Hydrochloric Acid 
Leached Sand 

Acetic Acid Leached 
Sand

Leachate (3x)

Leachate (3x)

Sand after density 
separation (1x)

EDTA Leached Sand  

Leachate (3x)

Simulated Fines
  Filter Cake -

 0.106 mm 

TS-104 Soil fraction  
 less than 12.5 mm  from Phase 1 

Study

TS-105 Soil fraction
 less than 12.5 mm from Phase 1 

Study

Lights Fractions
(-12.5 +2.0 mm and -6.7 

+2.0 mm)

Lights Fractions:
-2.0 +1.0 mm, -1.0 +0.5 mm, -0.5 +0.25 

mm, -0.25 +0.075 mm

Attrition Ground 
Oversize + 2.0 mm

Nitric Acid Leached 
Sand

Leachate (3x)

Nitric Acid Leached 
Oversize

Leachate (3x)

Heavies Fractions:
-2.0 +1.0 mm, -1.0 +0.5 mm,

 -0.5  mm



Sample TS-101

~500 gr
Sample TS-104 Sample "TS-BC-AW"

~500 gr
Modified SPLP-Pb 1)

Sample TS-105 ~500 gr

Sample "TS-BC-AWF"

W
Pb

Notes:
1) Modified SPLP- Proposed method is to use 1500 gr gravel with 15 liters extractant solution (1:10 solid to liquid ratio) contacted in 5-gallon bucket with mixed continously for 18 hrs. 

A 1 :10 ratio of solids to extractant solution is used to expose more gravel to extraction while maintaining a practical volume. 
Reported results will be corrected for "standardized" 1:20 solid to liquid ratio.

Fines Drying

Prepare Gravel 
Composite 1.5 kg Wash Gravel with Water

Figure 2: Schematic Treatability Study Flow Diagram - Evaluation Coarse Oversize Fraction (- 50 mm +12.5 mm) 

~1.5 kg

Handsorted Natural Rock/Gravel - 50
mm + 12.5 mm from 

Phase 1 Study 

Handsorted Natural Rock/Gravel -50
mm + 12.5 mm from 

Phase 1 Study 

Handsorted Natural Rock/Gravel -50
mm + 12.5 mm from 

Phase 1 Study 

Handsorted Natural 
Rock/Gravel Composite

-50 mm +12.5 mm 

Washed Fines

Dried Fines



Sample "TS-101B" Sample "TS-104B" Sample "TS105B"

~7 kg ~7 kg ~6 kg

Sample "TS-BC"
Mass 1): 100% Sample: --
Pb: 97,500 mg/kg Mass 1): 49.3% Sample "TS-BC-K"
BAP: 2,760 µg/kg Pb: 112,900 mg/kg 3) Mass 1): 36.5%

Water PCB: 16,900 µg/kg Pb: 12,300 mg/kg 2)

~20 kg SPLP-Pb: 19 µg/l ~2 kg per test Sample "TS-BC-L2"

Pb: 8,460 mg/kg

-12.5 mm +2mm after grinding BAP: 53 µg/kg
PCB: 436 µg/kg

-2.0 mm

-2.0 mm Sample "TS-BC-M1"

SPLP-Pb: 5.9 µg/l

Sample -- Secondary Fines - Test L2 Sample "TS-BC-L2"

Mass 1): 5.9% Mass 1): 4.8% Pb: 8,460 mg/kg Leachate 

Metallic Pb: 84.5 % by weight TS-BC-L2A   Pb: 37,200 mg/kg SPLP-Pb: 36 µg/l Total Extracted Pb: 433 mg/kg (calculated)

TS-BC-L2B   Pb: 31,600 mg/kg

TS-BC-L2C   Pb: 45,300 mg/kg Sample "TS-BC-M2"

SPLP-Pb: 13.4 µg/l

Leachate 

Total Extracted Pb: 393 mg/kg (calculated)

Sample --
Sample "TS-BC-M3"

Sample "TS-BC-E" SPLP-Pb: 94 µg/l

Mass 1): 37.0%

Pb: 76,600 mg/kg Leachate 

BAP: 3,190 µg/kg Total Extracted Pb: 124 mg/kg (calculated)

PCB: 27,100 µg/kg

Sample "TS-BC-M4"
SPLP-Pb: 457 µg/l

Leachate 

Total Extracted Pb: 1,174 mg/kg (calculated)

~2 kg per test Sample "TS-BC-P1"

Pb: 20,400 mg/kg

after 30 min. BAP: 618 µg/kg

Sample "TS-BC-N" 0.075 mm PCB: 2,860 µg/kg

Mass 1): 29.9%

Pb: 42,500 mg/kg

BAP: 1,930 µg/kg Sample "TS-BC-Q1"
PCB: 11,600 µg/kg Pb: 11,400 mg/kg

Secondary Fines - Test P1 Leachate 

TS-BC-P1A   Pb: 107,000 mg/kg Total Extracted Pb: 7,190 mg/kg (calculated)

Heavies Fractions Lights Fractions TS-BC-P1B   Pb: 115,000 mg/kg

Mass 1): 3.6% Mass 1): 3.4% TS-BC-P1C   Pb: 93,200 mg/kg Sample "TS-BC-Q2"

Heavies 1.0-2.0mm  Metallic Pb : 64% by weight TS-BC-LIGHTS 1.0-2.0mm  Pb: 13,100 mg/kg Pb: 19,300 mg/kg

Heavies 0.5-1.0mm  Metallic Pb: 61% by weight TS-BC-LIGHTS 0.5-1.0mm  Pb: 12,500 mg/kg

Heavies < 0.5 mm    Metallic Pb: 44% by weight TS-BC-LIGHTS 0.25-0.5mm  Pb: 23,900 mg/kg

TS-BC-LIGHTS < 0.25mm   Pb: 34,100 mg/kg Leachate 

Total Extracted Pb: 1,954 mg/kg (calculated)

Sample "TS-BC-FC"
Mass 1): 13.7% Sample "TS-BC-Q3"
Pb: 134,000 mg/kg Pb: 9,730 mg/kg

TCLP-Pb: 644 mg/l

Legend

Leachate 

BAP Benzo-a-Pyrene Total Extracted Pb: 7,700 mg/kg (calculated)

PCB Arochlor-1254

Sample "TS-BC-Q4"
Notes: Pb: 18,500 mg/kg

1) Mass on dry-weight-basis
2) Calculated Value
3) Estimated Value calculated  based on Pb concentration in Fine Oversize before after density separation (Sample "TS-BC-K") and Pb content in heavies fractions from density separation  

Leachate 
Total Extracted Pb: 4,918 mg/kg (calculated)

Partial Drying to approx. 50% 
solids by weight

Fines Settling and Wash Water 
Decantation

Density Separation -  
Heavies & Lights Removal

Sand Size Separation 
(~ 0.106 mm)

Crush to pass 2.0 mm 

Soil Compositing

Leaching HCl (1.5hr) with kinetics 
evaluation every 30 min. 

+2 mm
 fraction

Attrition Grinding with kinetics 
evaluation 

Density Separation -  Heavies 
& Lights Removal

Split sampleWet-Screening 
at  2 mm (10 mesh)

Figure 3: Treatability Study Flow Diagram - Summary of Results

Attrition Grinding with kinetics 
evaluation in 10 min intervals

+0.075 mm
 fraction

Leaching EDTA (1.5hr) with kinetics 
evaluation every 30 min. 

Leaching Acetic Acid (1.5hr) with 
kinetics evaluation every 30 min. 

Mass 1): 6.4%

Leaching HNO3(1.5hr) - 1 test; with 
kinetics evaluation every 30 min. 

Leaching HCl (1.5hr) with kinetics 
evaluation every 30 min. 

Leaching HNO3 (1.5hr) with kinetics 
evaluation every 30 min. 

Leaching EDTA (1.5hr) with kinetics 
evaluation every 30 min. 

Leaching Acetic Acid (1.5 hr) with 
kinetics evaluation every 30 min. 

TS-101 Soil fraction
  less than 12.5 mm from Phase 

1 Study

TS-101, TS-104, TS-105 soil 
Composite -12.5 mm 

Fraction 

Oversize Fraction 
after Heavies & 

Lights Separation

Sand Fraction 
-2.0mm +0.106 mm

Thickenend Fines
  - 0.106 mm 

Heavies Fractions
(-12.5 +6.7 mm and -

6.7 +2.0 mm)

Secondary Fines 

Attrition Ground 
Oversize - 2.0 

mm

Hydrochloric Acid 
Leached Oversize  (1x) 

Acetic Acid Leached 
Oversize  

EDTA Leached 
Oversize 

Leachate 

Leachate

Leachate 

Attrition Fines after each 
10 min.

Attrition Ground 
Sand - 2.0 mm 

Hydrochloric Acid 
Leached Sand 

Acetic Acid Leached 
Sand

Leachate 

Leachate 

Sand after density 
separation 

EDTA Leached Sand  

Simulated Fines
  Filter Cake -

 0.106 mm 

TS-104 Soil fraction  
 less than 12.5 mm  from Phase 

1 Study

TS-105 Soil fraction
 less than 12.5 mm from Phase 1 

Study

Lights Fractions
(-12.5 +2.0 mm and -6.7 

+2.0 mm)

Lights Fractions:
-2.0 +1.0 mm, -1.0 +0.5 mm, -0.5 +0.25 

mm, -0.25 +0.075 mm

Attrition Ground 
Oversize + 2.0 mm

Nitric Acid Leached 
Sand

Leachate

Nitric Acid Leached 
Oversize

Leachate 

Heavies Fractions:
-2.0 +1.0 mm, -1.0 +0.5 mm,

 -0.5  mm

Oversize 
Fraction

Attrition Ground 
Oversize 

Leachate



Mass 1) (%): 100%

Backfill SPLP-Pb
<< 400 ug/l

Wash Water

To Wash Water Treatment Mass 1) (%): 35% 2)

Mass 1) (%): 65%

Recycling

Mass 1) (%): 2%

Recycle Water -50 mm +2.0 mm

Recycling Recycling Disposal

- 2.0 mm Wash Water
Mass 1) (%): 2% Mass 1) (%): 3% Mass 1) (%): 5%

Wash Water & Fines SPLP-Pb
<< 400 ug/l

Sand

Mass 1) (%): 35%

PRODUCT SUMMARY
Soil Fraction +50 mm (SPLP-Pb <<400 ug/l) 35%
Soil Fraction -50 +2.0 mm (SPLP-Pb <<400 ug/l) 35%

Mass 1) (%): 22% 3) Total Lead for recycling 3%
Ferrous Product for Recycling 2%

Notes: 75%
1): Mass on Dry-Weight-Basis Total Lights for disposal 5%

Total Stabilized soil for disposal 3) 22%

Total Products for disposal 27%
3): Assumed 10% mass increase through stabilization

2): Amount of coarse debris assumed at 35 %; Quality and quantity of 
coarse debris  to be determined in field screening study

Figure 4: Conceptual Soil Washing and Density Separation Process Flow Diagram 

2st STAGE DENSITY 
SEPARATION - 

(OPTIONAL)
(lights)

SLUDGE DEWATERING

LightsMetallic Lead Concentrate

Washed Coarse Debris
 Rock/Gravel

Water for Reuse in Process

TCLP-Pb
<5 mg/l

DEWATERING

STABILIZATION

WATER TREATMENT

Total Products Meeting SPLP-Pb <<400 ug/l 
and/or recycling

Excavated Soil

Stabilized Soil for Disposal

WET SCREENING

Magnetic (Ferrous) Metals

MAGNETIC SEPARATION
(ferrous metals)

Ferrous Metals

1st STAGE DENSITY 
SEPARATION

(heavies)

Washed & Separated
 Rock/Gravel 

DRY SCREENING at 50 mm

MAGNETIC SEPARATOR

Soil Fraction less 50 mm

Wet Screen Wash at 50 mm





Phase 2 Screening Level Soil Washing Treatability Study - Portsmouth Naval Shipyard OU-2

Table 1: Summary of Analytical Methods
Contaminant Analytical Method Reference

EPA Method 7421 

Lead Atomic Adsorption Furnace Technique

EPA Method 8270C-SIM 

Semivolatile Organic Compounds by Gas Chromatography/Mass 
Spectrometry – Selective Ion Monitoring

EPA Method 8080

Polychlorinated Biphenyls by Gas Chromatography

EPA Method 1311 and 7421

Toxicity Characteristic Leaching Procedure (TCLP) and Lead Atomic 
Adsorption Furnace Technique

EPA Method 1312 and 7421

Synthetic Precipitation Leaching Procedure (SPLP) and Lead Atomic 
Adsorption Furnace Technique

Total Lead SW-846 1)

Polycyclic Aromatic Hydrocarbon (PAH) SW-846 1)

SPLP Lead SW-846 1)

1) Ref.: Test Methods for Evaluating Solid Waste (SW-846), Update III, December 1996; 
United States Environmental Protection Agency, Office of Solid Waste and Emergency Response

Polychlorinated Biphenyls (PCBs) SW-846 1)

TCLP Lead SW-846 1)



Phase 2 Screening Level Soil Washing Treatability Study - Portsmouth Naval Shipyard OU-2

Table 2: Master List Sample ID and Analytical Results

Sample ID % Solids
Leachate
 Analyis

Pb 
(mg/kg)

PAH - 
Benzo(a)Pyrene

(ug/kg)

PCB-Aroclor 
1254

(ug/kg)
Pb 

(mg/l) 

Task 1: Soil Compositing and Wet Screening
Soil Composite TS-BC 90.6% 97,500
Soil Composite TS-BC 89.3% 2,760 16,900
Sand after Wet Screening TS-BC-E 73.6% 76,600
Sand after Wet Screening TS-BC-E 80.1% 3,190 27,100
Fines < 0.106 mm TS-BC-FC dry 134,000
Fines < 0.106 mm TS-BC-FC 77.3% 644

Task 2: Fine Oversize (-12.5 +2.0 mm) Density Separation 
Oversize after Density Separation TS-BC- K SPLP 19
Oversize after Density Separation (Duplicate Extraction and Analysis) TS-BC-K SPLP (Run2) 7.3

Task 3: Sand Density Separation
Sand after Density Separation TS-BC-N 78.4% 42,500
Sand after Density Separation TS-BC-N 81.5% 1,930 11,600
Sand after Density Separation - Blind Duplicate of TS-BC-N TS-BC-NA 80.8% 36,100
Sand after Density Separation - Blind Duplicate of TS-BC-N TS-BC-NB 80.3% 48,200
Sand after Density Separation - particle size fractions

Fraction 1.0 - 2.0 mm TS-BC-N1 dry 15,200
Fraction 0.5 - 1.0 mm TS-BC-N2 dry 33,800

Fraction 0.25 - 0.5 mm TS-BC-N3 dry 33,000
Fraction 0.212 - 0.25 mm TS-BC-N4 dry 44,700

Fraction 0.150 - 0.212 mm TS-BC-N5 dry 36,800
Fraction 0.106 - 0.150 mm TS-BC-N6 dry 34,000
Fraction 0.075- 0.106 mm TS-BC-N7 dry 41,400

Fraction < 0.075 TS-BC-N8 dry 84,000
Lights 1.0-2.0 mm TS-BC-LIGHTS1.0-2.0 dry 13,100
Lights 0.5-1.0 mm TS-BC-LIGHTS0.5-1.0 dry 12,500
Lights 0.25-0.5 mm TS-BC-LIGHTS0.25-0.5 dry 23,900
Lights <0.25 mm TS-BC-LIGHTS<0.25 dry 34,100

Notes
1): All results reported on dry-weight-basis

Analytical Result 1)

SPLP-
Lead 
(ug/l)

TCLP-
Lead 
(mg/l)

Task and Sample Description 



Phase 2 Screening Level Soil Washing Treatability Study - Portsmouth Naval Shipyard OU-2

Table 2: Master List Sample ID and Analytical Results (Continued)

Sample ID % Solids
Leachate
 Analyis

Pb 
(mg/kg)

PAH - 
Benzo(a)Pyrene

(ug/kg)

PCB-Aroclor 
1254

(ug/kg)
Pb 

(mg/l) 
Task 4: Fine Oversize (-12.5 +2.0 mm) Attrition Grinding
Attrition Ground Oversize - Test 1 TS-BC-L1 SPLP 57
Attrition Ground Oversize - Test 1 (sample crushed) TS-BC-L1 98.5% 1,340
Fines from Oversize Attr. Grinding Test 1 - after 1st 10 min. interval TS-BC-L1A dry 34,900
Fines from Oversize Attr. Grinding Test 1 - after 2nd 10 min. interval TS-BC-L1B dry 24,700
Fines from Oversize Attr. Grinding Test 1 - after 3rd 10 min. interval TS-BC-L1C dry 23,700
Attrition Ground Oversize - Test 2 TS-BC-L2 SPLP 36.3
Attrition Ground Oversize - Test 2 (sample crushed) TS-BC-L2 97.2% 8,460 52.6 436
Fines from Oversize Attr. Grinding Test 1 - after 1st 20 min. interval TS-BC-L2A dry 37,200
Fines from Oversize Attr. Grinding Test 1 - after 2nd 20 min. interval TS-BC-L2B dry 31,600
Fines from Oversize Attr. Grinding Test 1 - after 3rd 20 min. interval TS-BC-L2C dry 45,300

Task 5: Sand Attrition Grinding
Attrition Ground Sand - Test 1 TS-BC-P1 84.5% 20,400
Attrition Ground Sand - Test 1 85.7% 618 2,860
Attrition Ground Sand - Test 1 (Blind Duplicate of TS-BC-P1) TS-BC-P1D 84.9% 22,000
Attrition Ground Sand - Test 1 (Blind Duplicate of TS-BC-P1) TS-BC-P1E 84.2% 18,800
Attr. Fines from Sand Grinding - Test 1 after 1st 10 min. interval TS-BC-P1A dry 107,000
Attr. Fines from Sand Grinding - Test 1 after 2nd 10 min. interval TS-BC-P1B dry 115,000
Attr. Fines from Sand Grinding - Test 1 after 3rd 10 min. interval TS-BC-P1C dry 93,200
Particle Size Fractions - sand after attrition grinding 

Fraction 1.0 - 2.0 mm TS-BC-P1.1 dry 13,400
Fraction 0.5 - 1.0 mm TS-BC-P1.2 dry 15,000

Fraction 0.25 - 0.5 mm TS-BC-P1.3 dry 46,400
Fraction 0.212 - 0.25 mm TS-BC-P1.4 dry 26,100

Fraction 0.150 - 0.212 mm TS-BC-P1.5 dry 27,200
Fraction 0.106 - 0.150 mm TS-BC-P1.6 dry 28,400
Fraction 0.075 - 0.106 mm TS-BC-P1.7 dry 47,800

Task 6: Fine Oversize Leaching
Leached Oversize -0.1 M Hydrochloric Acid TS-BC-M1 SPLP 5.9
Leachate after 30 min. - 0.1 M Hydrochloric Acid TS-BC-M1A 28.7
Leachate after 60 min. - 0.1 M Hydrochloric Acid TS-BC-M1B 9.09
Leachate after 90 min. - 0.1 M Hydrochloric Acid TS-BC-M1C 5.55
Leached Oversize -0.01 M Acetic Acid TS-BC-M2 SPLP 13.4
Leachate after 30 min. - 0.01 M Acetic Acid TS-BC-M2A 15.8
Leachate after 60 min. - 0.01 M Acetic Acid TS-BC-M2B 12.1
Leachate after 90 min. - 0.01 M Acetic Acid TS-BC-M2C 11.4
Notes
1): All results reported on dry-weight-basis

Analytical Result 1)

SPLP-
Lead 
(ug/l)

TCLP-
Lead 
(mg/l)

Task and Sample Description 



Phase 2 Screening Level Soil Washing Treatability Study - Portsmouth Naval Shipyard OU-2

Table 2: Master List Sample ID and Analytical Results (Continued)

Sample ID % Solids
Leachate
 Analyis

Pb 
(mg/kg)

PAH - 
Benzo(a)Pyrene

(ug/kg)

PCB-Aroclor 
1254

(ug/kg)
Pb 

(mg/l) 
Task 6: Fine Oversize Leaching (continued)
Leached Oversize - 0.01M EDTA TS-BC-M3 SPLP 94
Leachate after 20 min. - 0.01 M EDTA TS-BC-M3A 7.27
Leachate after 60 min. - 0.01 M EDTA TS-BC-M3B 3.24
Leachate after 90 min. - 0.01 M EDTA TS-BC-M3C 1.87
Leached Sand- 0.01 M HNO3 TS-BC-M4 SPLP 457
Leachate after 20 min. - 0.01 M Nitric Acid TS-BC-M4A 34.1
Leachate after 60 min. - 0.01 M Nitric Acid TS-BC-M4B 49.3
Leachate after 90 min. - 0.01 M Nitric Acid TS-BC-M4C 34.0

Task 7: Sand Leaching
Leached Sand -0.1 M Hydrochloric Acid TS-BC-Q1 99.8% 11,400
Leachate after 30 min. - 0.1 M Hydrochloric Acid TS-BC-Q1A 470
Leachate after 60 min. - 0.1 M Hydrochloric Acid TS-BC-Q1B 160
Leachate after 90 min. - 0.1 M Hydrochloric Acid TS-BC-Q1C 89.3
Leached Sand -0.01 M Acetic Acid TS-BC-Q2 100% 19,300
Leachate after 30 min. - 0.01 M Acetic Acid TS-BC-Q2A 84.1
Leachate after 60 min. - 0.01 M Acetic Acid TS-BC-Q2B 64.8
Leachate after 90 min. - 0.01 M Acetic Acid TS-BC-Q2C 46.5
Leached Sand - 0.01M EDTA TS-BC-Q3 100% 9,730
Leachate after 30 min. - 0.01 M EDTA TS-BC-Q3A 460
Leachate after 60 min. - 0.01 M EDTA TS-BC-Q3B 188
Leachate after 90 min. - 0.01 M EDTA TS-BC-Q3C 122
Leached Sand- 0.01 M Nitric Acid TS-BC-Q4 100% 18,500
Leachate after 30 min. - 0.01 M Nitric Acid TS-BC-Q4A 287
Leachate after 60 min. - 0.01 M Nitric Acid TS-BC-Q4B 130
Leachate after 90 min. - 0.01 M Nitric Acid TS-BC-Q4C 74.8

Task 8: Coarse Oversize (+12.5mm)  Washing
Coarse Oversize Rock/Gravel TS-BC-AW na 46.3
Washed Fines TS-BC- AWF dry 44,600
Notes
1): All results reported on dry-weight-basis

Task and Sample Description 
Analytical Result 1)

SPLP-
Lead 
(ug/l)

TCLP-
Lead 
(mg/l)



Phase 2 Screening Level Soil Washing Treatability Study - Portsmouth Naval Shipyard OU-2

Table 3: Preparation of Composite Sample - Task 1
Sample ID Description Tare Weight Gross Weight Solids Content Moisture Content

(kg) (kg) (%) (%)

TS-101B Soil Fraction < 12.5mm from Phase 1 0.6 7.6 7.0

TS-104B Soil Fraction < 12.5mm from Phase 1 0.6 7.6 7.0

TS-105B Soil Fraction < 12.5mm from Phase 1 0.6 6.9 6.3 1)

Total 20.3 89.5% 10.5%
Notes:
1) Less than target amount of 7.0 kg (net) used because insufficient sample material  available.

Net Weight
(kg)



Phase 2 Screening Level Soil Washing Treatability Study - Portsmouth Naval Shipyard OU-2

Table 4: Results Wet Screening & Sand Separation Composite Sample "TS-BC"  - Task 1

Sample ID
 Soil Fraction
less 12.5 mm Pb

Benzo-(a)-
Pyrene Aroclor 1254 TCLP-Pb

(%) (mg/kg) (ug/kg) (ug/kg) (mg/l)

Untreated Soil (-12.5 mm) 3) TS-BC 97,500 2,760 16,900 --

Coarse Oversize -50 +12.5 mm 0% 27.5% 1) -- -- -- --

Fine Oversize - 12.5 +2.0 mm 49.3% 35.8% -- -- -- --

Sand -2.0 +0.106 mm TS-BC-E 37.0% 26.8% 76,600 3,190 27,100 --

Fines -0.106 mm TS-BC-FC 13.7% 9.9% 134,000 -- -- 644

Total 100.0% 100.0%
Notes:

2): Material greater than roughly 50 mm (2") was excluded from treatability samples during sample collection activities in the field. 
3): Sample crushed to 95% passing 2 mm (10 mesh) screen

Product Size Fraction

1): Includes natural rock/gravel fraction only. Value is calculated average for Soil Fraction + 12.5mm -50 mm as determined in Phase 1 study for samples 
TS-101, TS104 and TS-105 (also refer to Table 22)

Contaminant Concentration

Whole Soil 2)

( less 50 mm)
(%)

Mass Distribution on Dry-Weight-Basis
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Table 5: Results Density Separation Fine Oversize ( -12.5  +2.0 mm) - Task 2

Soil Fraction Mass Distribution

(%)
Non-Metallic Pb 

(mg/kg)
Metallic Pb

(mg/kg))

Total Fine Oversize after Density Separation 74% 12,300 -- 9,100  2)

Lights

Lights (-12.5 + 6.7 mm) 6% not analyzed --

Lights (-6.7 + 2.0 mm) 7% not analyzed --

Heavies

Heavies (-12.5 + 6.7 mm) 5% -- 940,000 46,400  2)

Heavies (-6.7 + 2.0 mm) 7% -- 769,000 57,400  2)

Fine Oversize Before Density Separation 100% 112,900
Notes:
1):Lead content determined by gravimetric and volume displacement method
2): Lead Load (mg/kg) calculated as: [mass fraction (%)] * [ Pb Content (mg/kg)]/100

Table 6: Results SPLP-Pb for Fine Oversize Fraction After Density Separation - Task 2

Sample Sample ID pH - Start pH - End SPLP-Pb 

(ug/l)

Oversize After Density Separation

Run 1 TS-BC-K SPLP 4.2 9.0 19

Run 2 1) TS-BC-KRun2 SPLP 4.2 8.3 7.3

Notes:
1): Duplicate Extraction and Analysis

 Pb Load

(mg/kg)

Pb Content 1) 
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Table 7: Results Density Separation Sand Fraction ( -2.0  +0.106 mm) - Task 3

Soil Fraction Sample ID
Metallic Pb 
Content 1) Total Pb

(%) (%) (%) (mg/kg) (mg/kg)

Sand After Density Separation TS-BC-N 80.9% 42,500 5) 1,930 11,600

Lights 1.0 - 2.0 mm TS-BC-LIGHTS1.0-2.0 3.9% -- 13,100 -- -- --

Lights 0.5 - 1.0 mm TS-BC-LIGHTS0.5-1.0 2.1% -- 12,500 -- -- --

Lights 0.25 - 0.5 mm TS-BC-LIGHTS0.25-0.5 2.1% -- 23,900 -- -- --

Lights 0.106 - 0.25 mm TS-BC-LIGHTS<0.25 1.7% -- 34,100 -- -- --

Total Lights 9.8%

Heavies 1.0 - 2.0 mm 4.1% 64% -- 25,900 3) -- --

Heavies 0.5 - 1.0 mm 2.3% 61% -- 13,900 3) -- --

Heavies 0.106 - 0.5 mm 2.9% 44% -- 12,800 3) -- --
Total Heavies 9.3%
Total (Sand Before Density 
Separation) TS-BC-E 100.0% 5.3% 2) 76,600 52,600 4) 3,190 27,100

Notes:
1) Lead Content Estimated based on Density Determination
2) Total % Lead as Sum of Load of Lead in Sand fraction (column 7): 52,623(mg/kg) / 10,000 [mg/kg]/[%] = 5.3% 
3) Calculated as: [Mass Distribution on Dry-Weight-Basis (3rd column)] * [Metallic Lead Content (5th column)]
4): Calculated Sum of metallic Pb-Loads in Heavies Fractions : 25,900 + 13,900 + 12,800 = 52,600 mg/kg
5): Blind duplicates of TS-BC-N: 36,100 mg/kg Pb (TS-BC-NA) and 48,200 mg/kg Pb (TS-BC-NB)

Mass Distribution 
on Dry-Weight-

Basis

Calculated Load of 
Metallic Lead in 
Sand Fraction 
0.106-2.0 mm

Benzo-(a)-
Pyrene

(ug/kg)

Aroclor-
1254

(ug/kg)

Lead Concentration  Mass 
Distribution 

on Dry-Weight-
Basis
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Table 8: Grinding Results Fine Oversize - Test 1: 30 min. Grinding Time - Task 4

Sample ID
Mass Distribution

(%)
Pb-Concentration

(mg/kg)

Secondary Fines (< 2.0 mm) after 1st 10 min TS-BC- L1A 5.6% 34,900 2,000 1)

Secondary Fines (<2.0 mm) after 2nd 10 min. TS-BC-L1B 2.2% 24,700 550 1)

Secondary Fines (<2.0 mm) after 3rd 10 min. TS-BC-L1C 2.0% 23,700 470 1)

Combined Secondary Fines after 30 min. Grinding
(Calculated Values) 9.8% 30,300 2)

Oversize Fraction ( -12.5 + 2.0 mm) After Grinding TS-BC-L1 90.2% 1,340 1,200 1)

Total Oversize Before Grinding (Calculated Values) 100.0% 4,200 4,200 3)

Notes:
1): Calculated Pb- Load: [Mass Distribution (%)] * [Pb Concentration (mg/kg)]
2): Calculated Weighted Average for Combined Secondary Fines: [5.6%*34,900 + 2.2%*24,700 + 2.0%*23,700] / 9.8% = 30,324 mg/kg
3): Calculated Sum of Pb-Loads in Secondary Fines and Oversize Fraction After Grinding : 2,000 + 550 + 470 + 1,200 = 4,220 (rounded to 4,200 mg/kg)

Table 9: Grinding Results Fine Oversize - Test 2: 60 min. Grinding Time - Task 4

Fraction Sample ID
Mass Distribution

(%)
Pb 

(mg/kg)

Benzo-a-
Pyrene
(ug/kg)

Aroclor-1254
(ug/kg)

Secondary Fines (< 2.0 mm) after 1st 20 min TS-BC- L2A 6.8% 37,200 2,500 1) -- --

Secondary Fines (<2.0 mm) after 2nd 20 min. TS-BC-L2B 3.7% 31,600 1,200 1) -- --

Secondary Fines (<2.0 mm) after 3rd 20 min. TS-BC-L2C 2.6% 45,300 1,200 1) -- --
Combined Secondary Fines after 60 min. Grinding
(Calculated Values) 13.1% 37,200 2) -- --

Oversize Fraction ( -12.5 + 2.0 mm) After Grinding TS-BC-L2 86.9% 8,460 7,400 1) 53 436

Total Oversize Before Grinding (Calculated Values) 100.0% 12,300 12,300 3)

Notes:
1): Calculated Pb- Load: [Mass Distribution (%)] * [Pb Concentration (mg/kg)]
2): Calculated Weighted Average for Combined Secondary Fines: [6.8%*37,200 + 3.7%*31,600 + 2.6%*45,300] / 13.1% = 37,226 mg/kg (rounded to 37,200 mg/kg)
3): Calculated Sum of Pb-Loads in Secondary Fines and Oversize Fraction After Grinding : 2,500 + 1,200 + 1,200 + 7,400 = 12,300 mg/kg

Pb - Load
(mg/kg)

Pb - Load
(mg/kg)
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Table 10: Oversize Fraction ( -12.5 + 2.0 mm) SPLP-Lead Results Before and After Grinding - Task 4

Sample Sample ID pH - Start pH - End SPLP-Pb 

(ug/l)

Oversize After Density Separation TS-BC-K SPLP 4.2 9.0 19

Oversize After Density Separation and Grinding

 after 30 min. Grinding (Test 1) TS-BC-L1 SPLP 4.2 8.8 57

 after 60 min. Grinding (Test 2) TS-BC-L2 SPLP 4.2 8.8 36

Table 11: Oversize Fraction ( -12.5 + 2.0 mm) Attrition Grinding Efficiency for SPLP-Lead - Task 4

Fraction

Before Grinding After Grinding

Oversize After Grinding Test 1: 30 min. 19 57 300%

Oversize After Grinding Test 2: 60 min. 19 36 189%

SPLP-Pb (ug/l) SPLP - Pb 
Increase 

(%)
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Table 12: Grinding Results Sand Fraction - Task 5

Fraction Sample ID

Mass 
Distribution

(%)
Pb

(mg/kg)
Benzo-a-Pyrene

(ug/kg)
Aroclor-1254

(ug/kg)

Secondary Fines (< 0.075 mm) after 1st 10 min TS-BC-P1A 5.2% 107,000 -- --

Secondary Fines (<0.075 mm) after 2nd 10 min. TS-BC-P1B 2.5% 115,000 -- --

Secondary Fines (<0.075 mm) after 3rd 10 min. TS-BC-P1C 1.8% 93,200 -- --

Combined Secondary Fines after 30 min. Grinding 9.5% 106,400 1) -- --

Sand Fraction ( -2.0 +0.075 mm)
After Grinding TS-BC-P1 90.5% 20,400 2) 618 2,860
Total Sand Fraction (-2.0 +0.106 mm) 
before grinding TS-BC-N 100.0% 42,500 3) 1,930 11,600
Notes:
1): Calculated Weighted Average for Combined Secondary Fines: [5.2%*107,000 + 2.5%*115,000 + 1.8%*93,200] / 9.5% = 106,400 mg/kg
2): Blind duplicates of TS-BC-P1: : 22,000 mg/kg Pb (TS-BC-P1D) and 18,200 mg/kg Pb (TS-BC-P1E) 
3): Blind duplicates of TS-BC-N: 36,100 mg/kg Pb (TS-BC-NA) and 48,200 mg/kg Pb (TS-BC-NB)

Table 13: Grinding Contaminant Removal Efficiency Sand Fraction - Task 5

Contaminant Units
Concentration 

Before Grinding
Sample "TS-BC-N"

Concentration 
After Grinding

Sample "TS-BC-P1"

Lead (Pb) mg/kg 42,500 20,400

Benzo-a-Pyrene ug/kg 1,930 618

Aroclor-1254 ug/kg 11,600 2,860

Grinding Contaminant Removal 
Efficiency

(%)

52%

68%

75%
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Table 14: Lead Distribution as Function of Particle Size - Sand before and after Grinding  - Task 5
Pb Removal 

Efficiency through 
Grinding

Sample ID Distr. Pb Concentration Sample ID Distr.
Pb 

Concentration
(%) (mg/kg) (%) (mg/kg) (%)

Total Sand TS-BC-N 42,500 20,400 52%

1.0 - 2.0 mm TS-BC-N1 26.2% 15,200 4,000 1) TS-BC-P1.1 23.1% 13,400 3,100 1) 23%

0.5 - 1.0 mm TS-BC-N2 30.4% 33,800 10,300 1) TS-BC-P1.2 30.2% 15,000 4,500 1) 56%

0.25 - 0.5 mm TS-BC-N3 24.9% 33,000 8,200 1) TS-BC-P1.3 25.1% 46,400 11,600 1) nil

0.212 - 0.25 mm TS-BC-N4 3.4% 44,700 1,500 1) TS-BC-P1.4 4.6% 26,100 1,200 1) nil

0.15 - 0.212 mm TS-BC-N5 7.7% 36,800 2,800 1) TS-BC-P1.5 8.8% 27,200 2,400 1) nil

0.106-0.15 mm TS-BC-N6 5.0% 34,000 1,700 1) TS-BC-P1.6 5.9% 28,400 1,700 1) nil

0.075 - 0.106mm TS-BC-N7 1.4% 41,400 570 1) TS-BC-P1.7 2.5% 47,800 1,200 1) nil

<0.075mm TS-BC-N8 1.0% 84,000 800 1) -- 0.0% -- -- 1) --

Total Sand 100.0% 100.0%

1): Calculated Pb- Load: [Mass Distribution (%)] * [Pb Concentration (mg/kg)]
Notes:

Sand Before Grinding Sand After Grinding

Size Fraction Pb - Load
(mg/kg)

Pb - Load
(mg/kg)
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Table 15:  Leaching Results Fine Oversize - Task 6

Test Parameters Sample ID Description Time
SPLP Lead 

After Leaching

Total Lead 
Removed Through 

Leaching 2)

pH Pb (mg/l) Pb (ug/l) Pb (mg/kg)

1 0.1 M Hydrochloric Acid TS-BC-M1A Leachate 30 min 1.3 28.7 -- 287

TS-BC-M1B Leachate 60 min 1.3 9.1 -- 91

TS-BC-M1C Leachate 90 min 1.3 5.6 -- 56
TS-BC-M1 SPLP Oversize 90 min -- -- 5.9 433

2 0.01 M Acetic Acid TS-BC-M2A Leachate 30 min 4.0 15.8 -- 158

TS-BC-M2B Leachate 60 min 3.9 12.1 -- 121

TS-BC-M2C Leachate 90 min 3.8 11.4 -- 114
TS-BC-M2 SPLP Oversize 90 min -- -- 13.4 393

3 0.01 M EDTA TS-BC-M3A Leachate 20 min 1) 7.5 7.27 -- 73

pH = 7.5 TS-BC-M3B Leachate 60 min 7.5 3.24 -- 32

TS-BC-M3C Leachate 90 min 7.6 1.87 -- 19
TS-BC-M3 SPLP Oversize 90 min -- -- 94 124

4 0.01 M Nitric Acid TS-BC-M4A Leachate 20 min 1) 2.1 34.1 -- 341

TS-BC-M4B Leachate 60 min 2.0 49.3 -- 493

TS-BC-M4C Leachate 90 min 2.0 34.0 -- 340
TS-BC-M4 SPLP Oversize 90 min -- -- 457 1,174

Notes
1) : Incidentially, a time of 20 min. was used for first leaching interval 
2) : Lead removal from oversize fraction calculated based on a solids to leachate ratio of 1 : 10

Leachate
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Table 16: Leaching Efficiency Fine Oversize for Total Pb - Task 6

Test
Total Pb Removed 

Through Leaching 2)
Total Pb Concentration

After Leaching 3)
Total Pb Removal 

Efficiency
Sample ID (mg/kg) (mg/kg) (mg/kg) (%)

Test 1: 0.1 M Hydrochloric Acid TS-BC-L2 8,460 433 8,027 5%
Test 2: 0.01 M Acetic Acid TS-BC-L2 8,460 393 8,067 5%
Test 3: 0.01 M EDTA (pH = 7.5) TS-BC-L2 8,460 124 8,336 1%
Test 4: 0.01 M Nitric Acid TS-BC-L2 8,460 1,174 7,286 14%
Notes:

Table 17: Leaching Results Fine Oversize for SPLP Lead - Task 6
SPLP-Pb SPLP-Pb 

(ug/l)

Decrease
(Increase)1)

(%)

After Density Separation

After Density Separation TS-BC-K SPLP 4.2 9.0 19 --
After Attrition Grinding

After Grinding Test 1 (30 min. grinding) TS-BC-L1 SPLP 4.2 8.8 57 (200%)
After Grinding Test 2 (60 min. grinding) TS-BC-L2 SPLP 4.2 8.8 36 (191%)

After Leaching
No Leaching TS-BC-L2 SPLP 4.2 8.8 36 --

Test 1: 0.1 M Hydrochloric Acid TS-BC-M1 SPLP 4.2 7.5 5.9 90%
Test 2: 0.01 M Acetic Acid TS-BC-M2 SPLP 4.2 8.6 13 76%
Test 3: 0.01 M EDTA (pH = 7.5) TS-BC-M3 SPLP 4.2 8.8 94 (394%)
Test 4: 0.01 M Nitric Acid TS-BC-M4 SPLP 4.2 6.3 457 (2305%)

Notes:
1) : Values in parenthesis indicate increase in SPLP-Pb concentration

Total Pb Concentration
Before Leaching 1)

2): Refer to total Pb (mg/kg) removed through leaching as calculated in Table 15

pH - Start pH - End

1): Refer to calculated Pb concentration in Fine Oversize Fraction TS-BC-L2

Sample Description Sample ID

3): Calculated as: [Lead concentration before leaching (column 3)] - [Total Pb Removed Through Leaching (column 4)]
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Table 18: Leaching Results Sand Fraction for Total Lead  - Task 7

Test Parameters Sample ID Description Time

Total Pb
After 

Leaching

Total Lead 
Removed Through 

Leaching 1)

Calculated Pb 
Concentration 

before Leaching 2)

pH Pb (mg/l) Pb (mg/kg) Pb (mg/kg) Pb (mg/kg)

1 0.1 M Hydrochloric Acid TS-BC-Q1A Leachate 30 min 1.6 470 -- 4,700 --

TS-BC-Q1B Leachate 60 min 1.5 160 -- 1,600 --

TS-BC-Q1C Leachate 90 min 1.5 89 -- 890 --
TS-BC-Q1 Sand 90 min -- -- 11,400 7,190 18,590

2 0.01 M Acetic Acid TS-BC-Q2A Leachate 30 min 4.4 84.1 -- 841 --

TS-BC-Q2B Leachate 60 min 4.1 64.8 -- 648 --

TS-BC-Q2C Leachate 90 min 4.1 46.5 -- 465 --
TS-BC-Q2 Sand 90 min -- -- 19,300 1,954 21,254

3 0.01 M EDTA TS-BC-Q3A Leachate 30 min 7.3 460 -- 4,600 --

pH = 7.5 TS-BC-Q3B Leachate 60 min 7.5 188 -- 1,880 --

TS-BC-Q3C Leachate 90 min 7.8 122 -- 1,220 --
TS-BC-Q3 Sand 90 min -- -- 9,730 7,700 17,430

4 0.01 M Nitric Acid TS-BC-Q4A Leachate 30 min 2.5 287 -- 2,870 --

TS-BC-Q4B Leachate 60 min 2.0 130 -- 1,300 --

TS-BC-Q4C Leachate 90 min 2.0 74.8 -- 748 --
TS-BC-Q4 Sand 90 min -- -- 18,500 4,918 23,418

Notes
1) : Lead removal calculated based on a solids to leachate ratio of 1 : 10
2) : Calculated as Sum of Total Pb analyzed after leaching (column 8) + Total Lead removed through Leaching (column 9)

Leachate
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Table 19: Leaching Efficiency Sand Fraction for Total Lead - Task 7

Description
Total Pb Removal 

Efficiency
Sample ID (mg/kg) Sample ID (mg/kg) (%)

Sand After Test 1: 0.1 M Hydrochloric Acid TS-BC-P1 20,400 TS-BC-Q1 11,400 44%

Sand After Test 2: 0.01 M Acetic Acid TS-BC-P1 20,400 TS-BC-Q2 19,300 5%

Sand After Test 3: 0.01 M EDTA (pH = 7.5) TS-BC-P1 20,400 TS-BC-Q3 9,730 52%

Sand After Test 4: 0.01 M Nitric Acid TS-BC-P1 20,400 TS-BC-Q4 18,500 9%

Before Leaching

Total Pb Concentration
After LeachingTotal Pb Concentration Before Leaching
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Table 20: Results Coarse Oversize Fraction (+12.5 mm) Washing - Task 8

Description Sample ID Net Weight - moist Net Weight-dry
Pb 

Concentration

(gr) (gr) (mg/kg)

Handsorted natural Rock/Gravel +12.5 mm TS-01A +12.5 mm 509.9 -- --

Handsorted natural Rock/Gravel +12.5 mm TS-04A +12.5 mm 500.2 -- --

Handsorted natural Rock/Gravel +12.5 mm TS-05A +12.5 mm 504.6 -- --

Total 1514.7

Washed Fines (dried) TS-BC-AWF 3.1 44,600

Table 21: Results Modified SPLP-Lead Coarse Oversize After Washing - Task 8

Parameter Sample ID Value Unit

Solids (Mass) 1,512 gram

Leachate (Mass) 15 liter

Solids to Liquid Ratio 1 : 10

Total Extraction Time 18 hrs

pH - start 4.2 pH-units

pH - end 7.4 pH-units

Measured Pb Concentration TS-BC-AW 46.3 ug/l
Modified SPLP-Pb Results 
(Measured Pb Concentration corrected for 1 : 20 Solid to 
Liquid Ratio for Standard SPLP) 23.2 ug/l
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Table 22: Composition Coarse Oversize Fraction -50 mm +12.5mm

TS-101 TS-104 TS-105 Average

Gravel/rock fragments (includes weathered rock) 31.2% 22.7% 28.5% 27.5%

Metallic Lead 0.0% 0.7% 0.0% 0.2%
Metal (Ferrous) 2) 5.6% 3.1% 0.0% 2.9%

Various Corroded Metals 0.0% 0.8% 0.1% 0.3%

Slag 6.6% 0.2% 0.3% 2.3%

Plastic, Rubber, Wood and Miscellaneous 0.7% 0.2% 0.0% 0.3%

% of Total Soil Mass 3) 44.1% 27.7% 28.9% 33.6%

Notes
1): Results from Phase I Study
2): Expected ferrous metal based on visual indication; includes stainless steel and other suspected iron based metals

Mass Distribution on Dry-Weight-Basis (%) 1)

Soil Fraction

3): Relates to soil fraction -50 mm; Material greater than roughly 50 mm (2") was excluded from treatability samples during 
sample collection activities in the field. 
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Table 23: Potential Contaminated Soil Mass Reduction 1)- Soil Fraction less than 50 mm (2")
"Lights"

Stabilized Soil 
Fractions for 
disposal 4)

(%)

Light Slag,
 Plastic & 

Wood

Metallic 
Lead for 

Recycling
Metal - 
Ferrous

Metal
other Total

Coarse Oversize (-50mm +12.5 mm)  27.5% 2) 2.6% 0.2% 2.9% 0.3% 33.5%

Fine Oversize (-12.5 +2.0 mm) 
Fine Oversize -12.5 + 6.7 mm 13.8% 2.3% 1.8% nil nil 17.8%

Fine Oversize -6.7 +2.0 mm 12.8% 2.5% 2.7% nil nil 18.0%

Total Recovered Product 54.1% 33.8% 7.4% 4.7% 2.9% 0.3% 103.1%

Total Potential Reusable Soil Products & 
Recyclable Lead 58.7%

Table 24: Potential Contaminated Soil Mass Reduction 1) - Includes Soil Fraction Greater than 50 mm (2") 
"Lights"

Light Slag,
 Plastic & 

Wood

Metallic 
Lead for 

Recycling
Metal - 
Ferrous

Metal
other Total

Coarse Debris +50 mm (assumed) 35.0% 3) 35.0%

Coarse Oversize (-50mm +12.5 mm)  17.9% 1.7% 0.2% 1.9% 0.2% 21.8%

Fine Oversize (-12.5 +2.0 mm) 
Fine Oversize -12.5 + 6.7 mm 9.0% 1.5% 1.1% nil nil 11.6%

Fine Oversize -6.7 +2.0 mm 8.3% 1.6% 1.7% nil nil 11.7%

Total Recovered Product 70.1% 21.9% 4.8% 3.0% 1.9% 0.2% 102.0%

Total Potential Reusable Soil Products & 
Recyclable Lead 75.1%

Notes
1): Potential contaminated soil mass reduction determined on dry-weight-basis

3): Amount of coarse debris assumed at 35 %; Quality and quantity of coarse debris would need to be determined in field screening study
4): Assumed 10% mass increase through stabilization

2): Natural Rock/Gravel material only. Material greater than roughly 50 mm (2") was excluded from treatability samples 
during sample collection activities in the field. 

"Heavies"

Separated Soil 
Fraction for Reuse 

(%)Soil Product Fractions (after Treatment)

Soil Product Fractions (after Treatment)

Separated Soil 
Fractions for Reuse 

(%)

"Heavies"Stabilized Soil 
Fractions for 
disposal 4)

(%)







 
 

Photo 1: Oversize Fraction -12.5 +2.0 mm after Wet Screening 
 

 
 

Photo 2: Sand -2.0 +0.106 mm After Wet Screening 



 
 

Photo 3: Thickened Fines Fraction -0.106 mm after Wet Screening 
 

 
 

Photo 4: Oversize Fraction -12.5 +6.7 mm after Density Separation 



 
 

Photo 5: Oversize Fraction -6.7 +2.0 mm after Density Separation 
 

 
 

Photo 6: Oversize Fraction -6.7 +2.0 mm after Density Separation - Detail 



 
 

Photo 7: Lights -12.5 +6.7mm after Density Separation 
 

 
 

Photo 8: Lights -12.5 +6.7mm after Density Separation – Dried 



 
 

Photo 9: Lights -6.7 +2.0 mm after Density Separation  
 

 
 

Photo 10: Lights -6.7 +2.0 mm after Density Separation – Dried 



 
 

Photo 11: Heavies Fraction -12.5 +6.7 mm (approx. 95% Lead by Weight) 
 

 
 

Photo 12: Heavies Fraction -6.7 +2.0 mm (approx. 77% Lead by Weight) 



 
 

Photo 13: Heavies Fraction -2.0 + 1.0 mm (approx. 64% Lead by Weight) 
 

 
 

Photo 14: Heavies Fraction -1.0 +0.5 mm (approx. 61% Lead by Weight) 



 
 

Photo 15: Heavies Fraction -0.5 mm (approx. 44% Lead by Weight) 
 

 
 

Photo 16: Laboratory Attrition Grinder 



 
 

Photo 17: Grinding Cylinder with Sand, Water and Grinding Media 
 

 
 

Photo 18: Oversize -12.5 +2.0 mm after Attrition Grinding (Test L1) 



 
 

Photo 19: Oversize Grinding Fines after 1st 10 min. Grinding Time (Test L1) 
 

 
 

Photo 20: Oversize Grinding Fines after 2nd and 3rd  10 min. Grinding Time 
(Test L1) 



 
 

Photo 21: Oversize Grinding Fines after 1st,  2nd and 3rd  20 Minute Grinding 
Time Interval (Test L2) 

 

 
 

Photo 22: Sand Grinding Fines after 1st,  2nd and 3rd  10 Minute  
Grinding Time Interval (Test P1) 



 
 

Photo 23: Sand Fraction -2.0 +1.0 mm after Attrition Grinding 
 

 
 

Photo 24: Sand Fraction -2.0 +1.0 mm after Attrition Grinding – Detail 
(Arrows Point to Residual Slag Particles Present After Grinding)



 
 

Photo 25: Tumbling Device used for Leaching Tests 
 

 
 

Photo 26: Leaching Containers Filled with Leachate and Soil (Solids to 
Liquid Ratio 1: 10) 



 
 

Photo 27: Placement of Leaching Container in Tumbling Device 
 

 
 

Photo 28: Leachate from Oversize Leaching - 0.1 M Hydrochloric Acid  
(Test M1) 



 
 

Photo 29: Leachate from Oversize Leaching - 0.01 M Acetic Acid  
(Test M2) 

 

 
 

Photo 30: Leachate from Oversize Leaching - 0.01 M EDTA (Test M3) 



 
 

Photo 31: Leachate from Oversize Leaching - 0.01 M Nitric Acid  
(Test M4) 

 

 
 

Photo 32: Leachate from Sand Leaching - 0.1 M Hydrochloric Acid  
(Test Q1) 



 
 

Photo 33: Leachate from Sand Leaching - 0.01 M Acetic Acid  
(Test Q2) 

 

 
 

Photo 34: Leachate from Sand Leaching - 0.01 M EDTA 
(Test Q3) 



 
 

Photo 35: Leachate from Sand Leaching - 0.01 M Nitric Acid 
(Test Q4) 

 

 
Photo 36: Leached Oversize after EDTA Leaching (Test M3) 

(Arrow Points to Residual Slag Particle)  



 
 

Photo 37: Sand after Nitric Acid Leaching (Test Q4) 
 

 
 

Photo 38: Sand after Nitric Acid Leaching (Test Q4) - Detail 
(Arrow Points to Residual Slag Particles)  



 
 

Photo 39: Hand Sorted Natural Rock/Gravel used for Oversize Washing 
 and SPLP (from left to right TS-101”A”, TS-104”A” and TS-105”A”) 

 

 
 

Photo 40: Fines from Coarse Oversize (>12.5 mm) Washing  



 
 
 
 
 
 
 
 
 

 
 

Photo 41: Modified SPLP Test for Coarse Oversize (>12.5 mm)  
(Solids to Liquid Ratio 1:10) 

 





ART Engineering LLC
Soil Washing Treatability Study Data Sheet - Sample TS-BC

Date: June 14, 2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Preparation of Composite Sample BC
Sample ID Description Tare Weight Gross Weight Net Weight Notes

(kg) (kg) (kg)
TS-101B Soil Fraction < 12.5mm from Phase 1 0.6 7.6 7.0
TS-104B Soil Fraction < 12.5mm from Phase 1 0.6 7.6 7.0

TS-105B Soil Fraction < 12.5mm from Phase 1 0.6 6.9 6.3

Less than target amount of 7.0 kg (net) 
used because insufficient sample material  
available.

Total 20.3

Moisture Analysis Results
Pan Weight Weight Wet Weight Dry % Solids % Moisture

Sample Description Tare Gross Gross
(gram) (gram) (gram) (%) (%)

Soil Fraction < 12.5 mm 6.7 96.6 87.2 89.5% 10.5%
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ART Engineering LLC
Soil Washing Treatability Study Data Sheet - Sample TS-BC

Date: June 14-15, 2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Wet Screening Soil Fraction <12.5 mm (1/2")
Fraction Tare Gross Net Solid Content Dry Weight Distribution

(kg) (kg) (kg) (%) (kg) (%)

Soil < 12.5 mm 19.757 89.5% 17.691

Fine Oversize  (-12.5 +2.0 mm) 0.416 9.7 9.284 92.4% 8.582 49.3%

Sand (-2.0 +0.106 mm) 8.563 75.1% 6.433 37.0%

Fines (< 0.106 mm) 0.1 4.0 3.9 61.4% 2.4 13.7%

Total 17.4 100.0%

Moisture Analysis Results
Pan Weight Weight Wet Weight Dry % Solids % Moisture

Sample Description Tare Gross Gross
(gram) (gram) (gram) (%) (%)

Fine Oversize Fraction (- 12.5mm +2.0 mm) 6.7 133.6 124.0 92.4% 7.6%

Sand Fraction (-2.0 mm +0.106 mm) 2.2 42.4 32.4 75.1% 24.9%

Fines Fraction (< 0.106 mm) 2.2 81.8 51.1 61.4% 38.6%

Fines Cake <0.106 - partially dried for TCLP 2.2 42.7 33.5 77.3% 22.7%
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ART Engineering LLC

Soil Washing Treatability Study Data Sheet - Sample TS-BC

Date: June 16-17, 2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Density Separation Oversize Fraction ( -12.5  +2.0 mm)
Comments Tare Weight Gross Weight Net Weight Solid Content Dry Weight Distribution

(gr) (gr) (gr) (%) (gr) (%)
Oversize Before Separation 9157.1 92.4% 8464.4

Fine Oversize (-12.5 +6.7 mm) 138.1 3269.8 3131.7 96.9% 3033.1 38%
Fine Oversize (-6.7 + 2.0 mm) 138.0 2757.2 2619.2 92.2% 2415.7 31%
Fine Oversize (-6.7 + 2.0 mm)* Middling Heavies 6.7 415.9 409.2 100.0% 409.2 5%

Total "Gravel" 74%
Lights (-12.5 + 6.7 mm) 69 749.9 680.9 73.5% 500.8 6%
Lights (-6.7 + 2.0 mm) 69 812.2 743.2 73.4% 545.4 7%

Total Lights 13%
Heavies (-12.5 + 6.7 mm) 6.7 393.2 386.5 100.0% 386.5 5%
Heavies (-6.7 + 2.0 mm) 6.7 594.4 587.7 100.0% 587.7 7%

Total Heavies 12%

Note: * Heavies Middling Fraction included in total mass of recovered product Total 7878.3

Moisture Analysis Results
Pan Weight Weight Wet Weight Dry % Solids % Moisture

Sample Description Tare Gross Gross
(gram) (gram) (gram) (%) (%)

Fine Oversize Fraction before Density Separation 6.7 133.6 124.0 92.4% 7.6%

Fine Oversize (-12.5 +6.7 mm) 6.7 70.2 68.2 96.9% 3.1%

Fine Oversize (-6.7 +2.0 mm) 6.7 67.2 62.5 92.2% 7.8%

Lights (-12.5 +6.7 mm) 6.7 47.9 37.0 73.5% 26.5%

Lights (-6.7 +2.0 mm) 6.7 46.9 36.2 73.4% 26.6%



ART Engineering LLC
Soil Washing Treatability Study Data Sheet - Sample TS-BC

Date: June 17-20, 2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Density Separation Sand Fraction ( -2.0 + 0.106 mm)

Tare Weight Gross Weight Net Weight Solid Content Distribution 2) Lead Content 1)
Calculated Pb-Load in 

Sand Fraction 0.106-2.0 mm

(gr) (gr) (gr) (%) (%) (%) (ppm)

Sand before separation 7632.8 75.1%

Lights 1.0 - 2.0 mm 6.7 222.1 215.4 100.0% 215.4 1)

Heavies 1.0 - 2.0 mm 6.7 232 225.3 100.0% 225.3 2) 4.1% 64% 25,928

Heavies Middling 1.0 - 2.0 mm 6.7 108.3 101.6 100.0% 101.6 3)
Sand 1.0 - 2.0 mm 69 1599.8 1530.8 nd

Lights 0.5 - 1.0 mm 6.7 121.5 114.8 100.0% 114.8 4)

Heavies 0.5 - 1.0 mm 6.7 133.7 127.0 100.0% 127.0 5) 2.3% 61% 13,919

Heavies Middling 0.5 - 1.0 mm 6.7 80.7 74.0 100.0% 74.0 6)
Sand 0.5 - 1.0 mm 69 1758.1 1689.1 nd

Lights 0.25 - 0.5 mm 7.8 122.9 115.1 100.0% 115.1 7)

Lights 0.15 - 0.25 mm 8 66.6 58.6 100.0% 58.6 8)

Lights 0.106 - 0.15 mm 7.9 43.7 35.8 100.0% 35.8 9)

Heavies 0.106 - 0.5 mm 6.7 168.2 161.5 100.0% 161.5 10) 2.9% 44% 12,776

Heavies Middling 0.106 - 0.5 mm 6.7 271.3 264.6 100.0% 264.6 11)
Sand 0.106 - 0.5 mm 69 2042.4 1973.4 nd

Sand Total Recombined (0.106 - 2.0 mm)* 4964.2 81.3% 4036.5 12)
* 229.1 gr water decanted before sampling for % solids
1) Lead Content Estimated based on Density Determination 5530.2 (A) 9.3% 52,623
2) Distribution calculated as: Dry mass of fraction / Total Weight (A)

nd: not determined

Moisture Analysis Results
Pan Weight Weight Wet Weight Dry % Solids % Moisture

Sample Description Tare Gross Gross
(gram) (gram) (gram) (%) (%)

Sand Before Density Separation 2.2 42.4 32.4 75.1% 24.9%
Sand After Density Separation 2.2 32.7 27.0 81.3% 18.7%

Total 1) through 12)

Dry Weight

(gr)

5734.1
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ART Engineering LLC
Soil Washing Treatability Study Data Sheet - Sample TS-BC

Date: June 21, 2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Product Density Determination

Cylinder
Tare

 Weight
Sample 
Weight

Total 
Weight 

Water 
Weight

Volume 
Solids

Calculated
Average

Lead 
Density

Sand 
Density

% Lead by 
vol.

% Lead by 
Weight

Product
Standard 
Volume Cylinder Full

Solids
 Density (Literature) (assumed) (estimated) (estimated)

ml (cc) gr gr gr gr ml (cc) gr/cc

Water Only (Calibration Check) 100.00 44.60 0.00 145.30 100.70

Selected Lead Pieces 6.7 - 12.5 mm 100.00 44.60 54.50 194.20 95.10 4.90 11.12 11.30 2.70 98% 99%

Heavies 6.7 - 12.5 mm 100.00 44.60 194.70 319.10 79.80 20.20 9.64 11.30 2.70 81% 95%

Heavies 2.0 - 6.7 mm 100.00 44.60 285.80 386.50 56.10 43.90 6.51 11.30 2.70 44% 77%

Heavies Middling 2.0 - 6.7 mm 100.00 44.60 127.30 226.30 54.40 45.60 2.79 11.30 2.70 1% 4%

Heavies 1.0 - 2.0 mm 100.00 44.60 170.70 282.70 67.40 32.60 5.24 11.30 2.70 29% 64%

Heavies Middling 1.0 - 2.0 mm 100.00 44.60 102.10 209.60 62.90 37.10 2.75 11.30 2.70 1% 2%

Heavies 0.5 - 1.0 mm 100.00 44.60 126.30 245.70 74.80 25.20 5.01 11.30 2.70 27% 61%

Heavies Middling 0.5 - 1.0 mm 100.00 44.60 73.30 193.40 75.50 24.50 2.99 11.30 2.70 3% 13%

Heavies 0.106 - 0.5 mm 100.00 44.60 161.50 266.20 60.10 39.90 4.05 11.30 2.70 16% 44%

Measured Values Calculated Values
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ART Engineering LLC
Soil Washing Treatability Study Data Sheet - Sample TS-BC

Date: June 21-22, 2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Oversize Fraction ( -12.5 + 2.0 mm) Attrition Grinding - Test 1

Grinding Parameters
Total Grinding Time 30 min
Kinetics Evalulation every 10 min.
Grinding Media 5/8" Ceramic

Description Tare Weight Gross Weight Net Weight Solid Content Distribution
(gr) (gr) (gr) (%) (%)

Ball Charge Before Test 2344.4 100%

Water Added 1801.7
Oversize Fraction ( -12.5 + 2.0 mm)
 after Density Sep. Before Grinding 2000.3 94.8% 1896.3 100.3%

Secondary Fines (< 2.0 mm) after 1st 10 min Sample ID: L1A 6.7 112.6 105.9 100.0% 105.9 (A) 5.6%

Secondary Fines (<2.0 mm) after 2nd 10 min. Sample ID: L1B 6.7 48.6 41.9 100.0% 41.9 (B) 2.2%

Secondary Fines (<2.0 mm) after 3rd 10 min. Sample ID: L1C 6.7 43.8 37.1 100.0% 37.1 (C) 2.0%
Oversize Fraction ( -12.5 + 2.0 mm)

 after Density Sep. After Grinding Sample ID: L1 1799.5 94.8% 1706.0 (D) 90.2%

Ball Charge After Test 2343.8

1890.9 100%

Moisture Analysis Results
Pan Weight Weight Wet Weight Dry % Solids % Moisture

Sample Description Tare Gross Gross
(gram) (gram) (gram) (%) (%)

Oversize Before Attrition Grinding 94.8% 5.2%

Oversize After Attrition Grinding 6.7 91.5 87.6 95.4% 4.6%

Total (Sum (A)+(B)+(C)+(D))

Dry Weight
(gr)
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ART Engineering LLC
Soil Washing Treatability Study Data Sheet - Sample TS-BC

Date: June 29, 2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Oversize Fraction ( -12.5 + 2.0 mm) Attrition Grinding - Test 2

Grinding Parameters
Total Grinding Time 60 min.
Kinetics Evalulation every 20 min.
Grinding Media 5/8" Ceramic

Description Tare Weight Gross Weight Net Weight Solid Content Distribution
(gr) (gr) (gr) (%) (%)

Ball Charge Before Test 2343.8 100%

Water Added 1800
Oversize Fraction ( -12.5 + 2.0 mm)

 after Density Separation & Before Grinding 2013.5 94.8% 1908.8 100.0%

Secondary Fines (< 2.0 mm) after 1st 20 min Sample ID: L2A 6.7 135.7 129.0 100.0% 129.0 (A) 6.8%

Secondary Fines (<2.0 mm) after 2nd 20 min. Sample ID: L2B 6.7 77.3 70.6 100.0% 70.6 (B) 3.7%

Secondary Fines (<2.0 mm) after 3rd 20 min. Sample ID: L2C 6.7 55.4 48.7 100.0% 48.7 (C) 2.6%
Oversize Fraction ( -12.5 + 2.0 mm)

 after Density Separation & After Grinding Sample ID: L2 1660.5 100.0% 1660.5 (D) 87.0%

1908.8 100%

Moisture Analysis Results
Pan Weight Weight Wet Weight Dry % Solids % Moisture

Sample Description Tare Gross Gross
(gram) (gram) (gram) (%) (%)

Oversize Before Attrition Grinding 94.8% 5.2%

Oversize After Attrition Grinding 6.7 91.5 87.6 95.4% 4.6%

Total (Sum (A)+(B)+(C)+(D))

Dry Weight
(gr)
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ART Engineering LLC
Soil Washing Treatability Study Data Sheet - Sample TS-BC

Date: June 22, 2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Sand Fraction (-2.0 mm + 0.106 mm) - Attrition Grinding Test

Grinding Parameters
Total Grinding Time 30 min
Kinetics Evalulation every 10 min.
Grinding Media 1/2" ceramic

Description Tare Weight Gross Weight Net Weight Solid Content Distribution
(gr) (gr) (gr) (%) (%)

Ball Charge Before Test 2049.5 100%

Water Added 2000.0
Sand Fraction ( - 2.0 + 0.106 mm)
 after Density Sep. Before Grinding 2002.3 81.3% 1628.1

Secondary Fines (< 0.075 mm) after 1st 10 min Sample ID: P1A 6.7 88.8 82.1 100.0% 82.1 (A) 5.2%

Secondary Fines (<0.075 mm) after 2nd 10 min. Sample ID: P1B 6.7 45.8 39.1 100.0% 39.1 (B) 2.5%

Secondary Fines (<0.075 mm) after 3rd 10 min. Sample ID: P1C 6.7 35.9 29.2 100.0% 29.2 (C) 1.8%
Sand Fraction ( -2.0 +0.075 mm)
 after Density Sep. After Grinding Sample ID: P1 69.1 1784.6 1715.5 83.5% 1433.2 (D) 90.5%

Ball Charge After Test

1583.6

Moisture Analysis Results
Pan Weight Weight Wet Weight Dry % Solids % Moisture

Sample Description Tare Gross Gross
(gram) (gram) (gram) (%) (%)

Sand After Grinding 2.2 25.9 22.0 83.5% 16.5%

Total (Sum (A)+(B)+(C)+(D))

Dry Weight
(gr)
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ART Engineering LLC
Soil Washing Treatability Study Data Sheet - Sample TS-BC

Date: June 29-30, 2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Oversize Fraction (-12.5 mm + 2.0 mm) - Leaching Tests

Test Sand Leach
Leach Solution 

added Time Interval Decanted Solution Decanted Solution Sample ID
(gram) (gram) pH

1 0.1 M HCl 1800 30 min 1767.9 1.3 TS-BC-M1A

1800 60 min 1.3 TS-BC-M1B
1800 90 min 1.3 TS-BC-M1C

Oversize Before Leaching (wet) 180.5 TS-BC-L2
Oversize After Leaching (wet) 182.9 TS-BC-M1

2 0.01 M Acetic Acid 1800 30 min 1739.4 4.0 TS-BC-M2A

1800 60 min 3.9 TS-BC-M2B
1800 90 min 3.8 TS-BC-M2C

Oversize Before Leaching (wet) 180.1 TS-BC-L2
Oversize after Leaching (wet) 182.9 TS-BC-M2

3 0.01 M EDTA (pH= 7.5) 1800 20 min 1) 1753.7 7.5 TS-BC-M3A

1800 60 min 1811.9 7.5 TS-BC-M3B
1800 90 min 7.6 TS-BC-M3C

Oversize Before Leaching (wet) 181.9 TS-BC-L2
Oversize after Leaching (wet) 185.1 TS-BC-M3

4 0.01 M HNO3 1800 20 min 1) 1759.4 2.1 TS-BC-M4A

1800 60 min 1806.7 2.0 TS-BC-M4B
1800 90 min 2.0 TS-BC-M4C

Oversize Before Leaching (wet) 180.9 TS-BC-L2
Oversize after Leaching (wet) 180.8 TS-BC-M4

Notes
1) : Incidentally alternate time of 20 min. was used for first leaching interval 
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ART Engineering LLC
Soil Washing Treatability Study Data Sheet - Sample TS-BC

Date: June 30 - July 1, 2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Sand Fraction (-2.0 mm + 0.075 mm) - Leaching Tests

Test Sand Leach
Leach Solution 

added Time Interval Wet Weight % Solids Dry Weight Decanted Solution Decanted Solution Sample ID
(gram)  (gram) (%)  (gram) (gram) pH

1 0.1 M HCl 1800 30 min 1772.4 1.6 TS-BC-Q1A

1800 60 min 1809.8 1.5 TS-BC-Q1B
1800 90 min 1807.6 1.5 TS-BC-Q1C

Sand Before leaching: 180.0 84.6% 152.3 TS-BC-P1
Sand After leaching: 143.8 1) TS-BC-Q1

2 0.01 M Acetic Acid 1800 30 min 1763.0 4.4 TS-BC-Q2A

1800 60 min 1803.7 4.1 TS-BC-Q2B
1800 90 min 1803.6 4.1 TS-BC-Q2C

Sand Before leaching: 179.9 84.6% 152.3 TS-BC-P1
Sand After leaching: 148.5 TS-BC-Q2

3 0.01 M EDTA (pH=7.5  ) 1800 30 min 1770.1 7.3 TS-BC-Q3A

1800 60 min 1802.3 7.5 TS-BC-Q3B
1800 90 min 7.8 TS-BC-Q3C

Sand Before leaching: 179.5 84.6% 151.9 TS-BC-P1
Sand After leaching: 146.0 TS-BC-Q3

4 0.01 M HNO3 1800 30 min 1767.6 2.5 TS-BC-Q4A

1800 60 min 1805.5 2.0 TS-BC-Q4B
1800 90 min 2.0 TS-BC-Q4C

Sand Before leaching: 180.8 84.6% 153.0 TS-BC-P1
Sand After leaching: 147.0 TS-BC-Q4

Notes
1) : Lost some material during transfer.

Moisture Analysis Results
Pan Weight Weight Wet Weight Dry % Solids % Moisture

Sample Description Tare Gross Gross
(gram) (gram) (gram) (%) (%)

2.2 35.4 30.3 84.6% 15.4%
Sand after Attrition Grinding 
TS-BC-P1
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ART Engineering LLC
Soil Washing Treatability Study Data Sheet - Sample TS-BC

Date: June 30, 2005
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Coarse Oversize Fraction ( +12.5 mm) Washing

Sample Net Weight - moist Net Weight-dry

(gr) (gr)

TS-01A +12.5 mm - Handsorted natural Rock/Gravel 509.9

TS-04A +12.5 mm - Handsorted natural Rock/Gravel 500.2

TS-05A +12.5 mm - Handsorted natural Rock/Gravel 504.6

Total 1514.7

Washed Fines (dried) 3.1

Modified SPLP on Washed Oversize Fraction - Test Parameters

Parameter Value Unit
Solids (Mass) 1,512 gram
Leachate (Mass) 15 liter
Solids to Liquid Ratio 1 : 10

Start Date 6/30/2005
Start Time 17:00 hrs
End Date 7/1/2005
End Time 11:00 hrs

Total Extraction Time 18 hrs

pH - start 4.2 pH-units
pH - end 7.4 pH-units
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ART Engineering LLC
Soil Washing Treatability Study Data Sheet - Sample TS-BC

Date:
Project: Portsmouth Naval Shipyard - Kittery Maine
Client: TTNUS

Particle Size Distribution Analysis - Raw Data

Fraction
Tare Gross Net ID Distr. Tare Gross Net ID Distr.

(g) (g) (g) (%) (g) (g) (g) (%)

1.0 - 2.0 mm 6.7 85.1 78.4 N1 26.2% 2.2 41.2 39.0 P1-1 23.1%

0.5 - 1.0 mm 4.4 95.2 90.8 N2 30.4% 2.2 53.2 51.0 P1-2 30.2%

0.25 - 0.5 mm 6.7 81.1 74.4 N3 24.9% 2.2 44.6 42.4 P1-3 25.1%

0.212 - 0.25 mm 2.2 12.5 10.3 N4 3.4% 2.2 9.9 7.7 P1-4 4.6%

0.15 - 0.212 mm 2.2 25.1 22.9 N5 7.7% 2.2 17.1 14.9 P1-5 8.8%

0.106-0.15 mm 2.2 17.1 14.9 N6 5.0% 2.2 12.1 9.9 P1-6 5.9%

0.075 - 0.106mm 2.2 6.3 4.1 N7 1.4% 2.2 6.4 4.2 P1-7 2.5%

<0.075mm 2.2 5.1 2.9 N8 1.0% 0 0.0%

Total 298.7 100.0% 169.1 100.0%

June 2005

TS-BC Sample "P1"
Sand after Attrittion Grinding

TS-BC Sample "N"
Sand after Density & Before Grinding
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Photo 26:  TP-202 - Soil Fractions 4.75 - 12.5 mm after Washing & Density Separation –      
Lights (“Slag”) Detail  

Photo 27:  Modified Large Scale SPLP Extraction in 5-gallon Bucket with Stirrer 

 

Appendices 

Appendix A: Raw Data Collection Sheets 

Appendix B: Analytical Reports 
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1.0 Project Background and Study Objectives 

ART Engineering, LLC (ART) was contracted by TTNUS to perform follow-up screening 
level bench tests on two additional soil samples from Portsmouth Naval Shipyard (PNS), Kittery, 
Maine. The objective of the testing was to obtain a reasonable indication of feasibility of using ex-
situ screening and washing to remediate contaminated soil at the Operable Unit (OU) 2 at PNS. 
Primary Contaminants of Concern (COC) for this study as identified during previous site 
investigations were Lead (Pb) and Copper (Cu). 

The results of this study provide a reasonable indication of the feasibility of using ex-situ 
screening to remediate contaminated soil within a portion of Operable Unit (OU) 2. 

 

2.0 Bench Scale Testing  

2.1 Bench Testing Treatment Methods 

In this study, ART evaluated mechanical size separation, water washing and density 
separation techniques for recovery of the coarse gravel fraction greater than 4.75 mm (No.4  
Sieve) as reusable material. During previous studies it was found that the soil at PNS 
consists of a large amount of gravel (>60% of soil mass) which in whole or in part might be 
recovered as reusable material. This study focused on separation and analysis of the various 
soil fractions greater than 4.75 mm. The soil fraction less than 4.75 mm (No.4 Sieve) was 
analyzed for primary contaminants of concern but was not further evaluated for treatment 
within the scope of this study. 

 

2.2 Bench Scale Study Description & Results 

Two samples were received at the laboratory. The samples as received were labeled 
as D-TP-201-0002 and D-TP-202-0002. For purpose of this study, the original sample ID’s 
were abbreviated to TP-201 and TP-202.  

Each of the two samples were characterized and processed separately in the 
treatability study. A schematic flowchart of the treatability study and summary of results 
for sample TP-201 is provided in Figure 1 and for sample TP-202 in Figure 2.  
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2.2.1 Test Samples Characterization – Task 1 

2.2.1.1 Task 1A: Dry Screening at 25 mm, 12.5 mm and 4.75 mm 

The samples “as received” were photographed (Photos 1 & 2), 
homogenized and dry screened at 25 mm (1”), 12.5 mm (½”) and 4.75 mm 
(No. 4 Sieve). The mass of soil passing and retained on each sieve were 
determined. Results of dry screening are presented in Table 1. Photos of 
dry-screened fractions are provided in Photos 3 through 10.  

The results indicate that through dry sieving, an average of 71% by 
weight of the total mass of the soil is retained on sieves greater than 4.75 
mm (29% by weight of total soil mass passing 4.75 mm). However, when 
corrected for adhering soil after wet washing, the total amount of soil greater 
than 4.75 mm averages 65% by weight (Table 1 - also refer to Section 
2.2.1.2 Task 1B: Washing & Characterization of Soil Fraction +25 mm and 
12.5 to 25 mm).  

2.2.1.2 Task 1B: Washing & Characterization of Soil Fraction +25 mm and 
12.5 to 25 mm  

The soil fractions retained on 25 mm and 12.5 mm sieve were 
washed and the total amount of washed off adhering soil fines was 
collected, dried and weighed. The results of total amount of adhering soil by 
screen size fraction are presented in Table 1. The results indicate that the 
percentage of adhering soil increased as gravel size decreased. 

Following wet washing, each of the soil fractions retained on 25 mm 
and 12.5 mm sieve were hand-sorted. Results of the hand-sorting are 
provided in Table 2 (also refer to Photos 11 through 18).  

For sample TP-201, metal fragments with a green copper like 
appearance were found in size fraction 12.5 to 25 mm but not in the size 
fraction greater than 25 mm. A sub-sample of the metal was analyzed and 
found to consist of predominantly copper (81 % by weight). Slag material 
was present in both size fractions. 

For sample TP-202, no metal fragments were found in any of the 
soil fractions greater than 12.5 mm. A sub-sample of the slag material was 
submitted for total Pb and Cu analysis (Sample TP-202H). The slag was 
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found to contain 1,200 mg/kg Pb and 5,700 mg/kg Cu. However, 
considering that the slag is mixed with native rock, the average 
concentration of Pb and Cu in the mixed material would be significantly 
lower. Also, it is expected that a large fraction of Pb and Cu in the slag is 
locked up within the slag matrix and not available to the environment.  

The adhering soil that was washed off from soil fraction 12.5 mm to 
25 mm and 4.75 mm to 12.5 mm was collected and analyzed (Samples TP-
201E, TP-201F, TP-202E, TP-202F). Results are presented in Table 3. The 
results indicate that the chemical composition of the adhering soil fines is 
similar to the soil fraction less than 4.75 mm (also refer to Section 2.2.1.4 
Task 1D: Soil Chemical Analysis).  

2.2.1.3 Task 1C: Washing & Characterization of Soil Fraction 4.75 to 12.5 mm  

The soil fractions 4.75 mm to 12.5 mm were washed and used for 
density separation (refer to Section 2.2.2.1 Density Separation of Fine 
Gravel Fraction 4.75 – 12.5 mm). The amount of adhering soil was 
determined for this fraction (Table 1). The results indicate that the 
percentage of adhering soil increased as gravel size decreased. The 
concentration of  lead and copper in adhering soil was found to be similar to 
the concentration of lead and copper determined in the soil fraction less than 
4.75 mm (Table 3).  

2.2.1.4 Task 1D: Soil Chemical Analysis 

A small subsample of the soil fraction less than 4.75 mm was 
submitted for chemical analysis for Total Pb and Cu and TCLP-Pb and Cu 
(Sample TP-201A and TP-202A). Results are provided in Table 4.  

The results indicate that for sample TP-201 the soil fraction less than 
4.75 mm contained significantly higher levels of lead and copper as 
compared to sample TP-202. For both samples TP-201 and TP-202, the soil 
fraction less than 4.75 mm exceeded the TCLP regulatory limit of 5 mg/l for 
Pb. No regulatory limit is established for Cu.  
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2.2.2 Bench-Scale Testing – Task 2 

2.2.2.1  Density Separation Fine Gravel Fraction 4.75 to 12.5 mm 

The objective of density separation was to separate foreign material 
(slag, metallic lead etc.) from the fine gravel fraction. ART performed two 
consecutive density separation steps using a laboratory jigging technique to 
separate heavy (lead) particles and light material (slag) from the soil.  A 
subsample of the fine gravel fraction 4.75 to 12.5 mm after density 
separation was crushed to 95% passing 10 mesh sieve and submitted for 
chemical analysis (Table 2).  Photographs of separated fractions are 
provided in Photos 19 through 26.   

In the heavies fraction for sample TP-201 a number of greenish 
metal pieces were found to be present (Photo 20). Chemical analysis of the 
greenish metal pieces (Sample TP-201D) indicated nearly 100% copper. For 
sample TP-202, only two small metal pieces were separated which were 
believed to be broken down battery rack fragments. These fragments were 
analyzed and found to contain 15% lead by weight. 

For sample TP-201, the separated “lights” (Sample TP-201C) was 
analyzed and found to contain 180 mg/kg Pb and 26,000 mg/kg Cu. The 
levels of total lead and copper in the separated “lights” were lower as 
compared to the fine gravel after density separation (Sample TP-201B). This 
indicates that for sample TP-201, the separation of “lights” does not provide 
a significant reduction in total lead and copper content for the fine gravel 
fraction. 

For sample TP-202, the separated “lights” (Sample TP-202C) was 
analyzed and found to contain 2,600 mg/kg Pb and 220 mg/kg Cu. The fine 
gravel fraction after density separation (Sample  TS-202B) was found to 
contain 220 mg/kg Pb and 85 mg/kg Cu. The levels of total lead and copper 
in the separated “lights” were only slightly higher as compared to the fine 
gravel fraction after density separation (Sample TP-202B). Therefore for the 
fine gravel fraction for sample TP-202, separation of “lights” does not 
provide a significant reduction in lead and copper content. 
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2.2.3 SPLP Extraction – Task 3 

The objective of the Synthetic Precipitation Leaching Procedure 
(SPLP) EPA Method 1312 was to evaluate the mobility of metals in contact 
with simulated ground water. 

The soil fractions retained on the 25 mm sieve, 12.5 mm sieve, and 
4.75 mm after rinsing and handsorting were used for SPLP extraction.  The 
natural gravel and slag portion for each size fraction were combined in the 
appropriate ratio to create a sample for SPLP extraction. Metals removed 
during handsorting or density separation were not included in the sample 
used for SPLP extraction.  

The standard SPLP test was used for soil fraction 4.75 mm to 12.5 
mm. For soil fractions greater then 12.5 mm, a modified version of the 
SPLP test was used consistent with the method used in the previous 
treatability study for OU2 (Ref. “Enhanced Soil Washing Bench scale 
Treatability Study Report” by ART Engineering LLC, August 2005).  

Modified SPLP Extraction Procedure for Soil Fractions + 12.5 mm 

To allow for extraction of larger samples and avoid mechanical attrittioning 
of the large rocks/gravel, a large scale SPLP extraction was conducted in a 
clean 5-gallon bucket equipped with stainless steel agitator (Photo 27).  A 
total of 750 gr of rock/gravel and 15 liters of standard SPLP leach solution 
were used (1 part solids to 20 parts of leach solution). The bucket was kept 
stationary during the test while the agitator kept liquid in continuous 
agitation. The extraction was performed for standard time of 18 hrs. After 
18 hrs extraction, the extract solution was decanted and analyzed similar to 
standard SPLP extract.  

Results of the SPLP extraction are presented in Table 5. If 0.4 mg/l 
SPLP-Pb is considered as a preliminary treatment goal for reuse of coarse 
soil fractions (TP-201I, TP-201J, TP-202I, TP-202J), it appears that the soil 
fractions greater than 12.5 mm meet this goal after washing off adhering soil 
fines and after separation of pieces of metallic lead and copper. For both 
samples TP-201 and TP-202 evaluated in this study, the soil fractions 4.75 
to 12.5 mm (TP-201BC and TP-202BC) exceed the preliminary treatment 
goal of 0.4 mg/l SPLP-Pb. 
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3.0 Conceptual Process Flow Diagram 

Two options for a conceptual process flow diagram are identified. The first option (Figure 3) 
includes recovery of the soil fraction 4.75 to 12.5 mm as “clean” reusable product. Whether or not 
the soil fraction 4.75 to 12.5 mm can be recovered as “clean” reusable product depends on the final 
treatment criteria established for the site. The second option (Figure 4) excludes recovery of the 
soil fraction 4.75 to 12.5 mm.  

 The conceptual process involves wet washing to remove adhering soil fines from all gravel 
fractions and density separation to remove metallic (heavy) metal pieces. As the results of this 
study indicated that removal of “lights” is not beneficial in reducing contaminant levels, it is 
assumed that removal of light slag material is not necessary. The wash water and washed off soil 
fines would be dewatered and recombined with the soil fraction less than 4.75 mm for heavy metal 
stabilization and disposal. 

If the fraction of 4.75 to 12.5 mm is acceptable for re-use at the site, the recovery of clean 
reusable product is calculated at a minimum of 63% by weight on average (Table 6). Actual 
recovery of clean material is expected to be higher than calculated based on the data of this study as 
large rocks were excluded from the sample during sample collection in the field. The total amount 
of metals concentrate is calculated at 2.3 % by weight. The total amount of soil less than 4.75 mm 
requiring off-site disposal is calculated to be less than 35% by weight of the total feed processed. 

If the fraction of 4.75 to 12.5 mm is not acceptable for re-use at the site, the recovery of clean 
reusable product is calculated at a minimum of 50% by weight on average (Table 7). Actual 
recovery of clean material is expected to be higher than calculated based on the data of this study as 
large rocks were excluded from the sample during sample collection in the field. The total amount 
of metals concentrate is calculated at 0.8% by weight. The total amount of soil less than 12.5 mm 
requiring off-site disposal is calculated to be less than 49% by weight of the total feed processed.  
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4.0  Conclusions & Recommendations 

 Based on the results of this study, the following conclusions/recommendations are made: 

- The soil samples evaluated in this study consisted of a coarse soil. The results of 
this study indicate that pending final selection of treatment goals, the coarse 
gravel soil fraction greater than 4.75 mm or 12.5 mm can potentially be 
recovered as clean reusable product.  

o If the soil fraction 4.75 to 12.5 mm meets the target treatment goals (final 
treatment goal to be determined), it is estimated that a minimum of 63% by 
weight of the soil mass is potentially recoverable as clean or reusable 
material at PNS. Actual recovery of clean material is expected to be higher 
than calculated based on the data of this study as large rocks were excluded 
from the sample during sample collection in the field. 

o If the soil fraction 4.75 to 12.5 mm does not meet target treatment goals, it 
is estimated that a minimum of 49% by weight is potentially recoverable as 
clean or reusable material. Actual recovery of clean material is expected to 
be higher than calculated based on the data of this study as large rocks were 
excluded from the sample during sample collection in the field. 

- A concept treatment process is presented consisting of a combination of dry 
screening, wet washing, removal of pieces of metallic copper and lead, 
dewatering of the washed adhering soil fines and reuse of wash water. Depending 
on the final selected treatment goal for the site, the soil fraction 4.75 mm to 12.5 
mm might also be recoverable as clean reusable material. 

- The soil fraction less than 4.75 mm fails the TCLP regulatory limit of 5 mg/l for 
Pb. This fraction would require stabilization for (off-site) disposal. On-site 
stabilization processes for heavy metals, and especially Pb, are readily available. 
Mixing of the stabilizing reagent can be incorporated into the proposed washing 
process or performed as separate treatment step. 



 
 
 
 

Figures 
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Feed: 19.1 kg (100%)

5.95 kg Retained Washed
(31 % of feed) Gravel

0.077 kg SPLP -Pb: 0.13 mg/l

SPLP -Cu: 0.57 mg/l

4.55 kg Retained Washed
(24 % of feed) Gravel

0.102 kg SPLP -Pb: 0.04 mg/l

SPLP -Cu: 0.13 mg/l

Sample ID: TP-201G   1)

Total Pb: 15,000 mg/kg

Total Pb: 42,000 mg/kg Total Cu: 810,000 mg/kg

Total Cu: 21,000 mg/kg

4.0 kg Retained Washed
(21% of feed) Gravel

- 4.75 mm

4.6 kg Passing
(24% of feed)

0.113 kg Total Pb: 4,700 mg/kg

Total Cu: 26,000 mg/kg

SPLP -Pb: 1.3 mg/l

SPLP -Cu: 5.6 mg/l

Total Pb: 44,000 mg/kg

Total Cu: 19,000 mg/kg Total Pb: 180 mg/kg

Total Cu: 23,000 mg/kg

Total Pb: 39,000 mg/kg

Total Cu: 18,000 mg/kg Total Pb: 3,600 mg/kg

TCLP Pb: 600 mg/l Total Cu: 1,000,000 mg/kg 2)

TCLP Cu: 57 mg/l

Legend
1) Sample crushed to 95% passing 2 mm (10 mesh) screen
2) Laboratory estimated value; This indicates that the "Heavies" appears to be predominantly copper;

Trace concentration of lead has been detected and traces of other metals maybe present as well.

Rinse Water

Wet Rinse 

Sample ID: TP-201I

Handsorting

Figure 1: Schematic Treatability Study Flow Diagram - Sample TP-201
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Feed: 21.65 kg (100%)

7.90 kg Retained Washed
(37 % of feed) Gravel

0.095 kg SPLP -Pb: 0.04 mg/l

SPLP -Cu: 0.01 mg/l

3.10 kg Retained Washed
(14 % of feed) Gravel

0.129 kg SPLP -Pb: 0.11 mg/l

Total Pb: 1,200 mg/kg SPLP -Cu: 0.035 mg/l

Total Cu: 5,700 mg/kg

Total Pb: 3,900 mg/kg

Total Cu: 700 mg/kg

3.25 kg Retained Washed
(15% of feed) Gravel

- 4.75 mm

7.40 kg Passing
(34% of feed)

0.147 kg Total Pb: 220 mg/kg

Total Cu: 85 mg/kg

SPLP -Pb: 4.0 mg/l

SPLP -Cu: 0.53 mg/l

Total Pb: 3,700 mg/kg

Total Cu: 550 mg/kg Total Pb: 2,600 mg/kg

Total Cu: 220 mg/kg

Total Pb: 2,300 mg/kg

Total Cu: 340 mg/kg Total Pb: 150,000 mg/kg

TCLP Pb: 9 mg/l Total Cu: 2,200 mg/kg

TCLP Cu: 1.1 mg/l

Legend
1) Sample crushed to 95% passing 2 mm (10 mesh) screen
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Figure 2: Schematic Treatability Study Flow Diagram - Sample TP-202
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        Figure 3: Conceptual Process Flow Diagram Full Scale Treatment 
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        Figure 4: Conceptual Process Flow Diagram Full Scale Treatment 
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Table 1: Soil Fraction Distribution after Dry Screening and Wet Rinse

Soil Fraction

TP-201 TP-202 TP-201 TP-202

(%) (%)

Corrected for 
Adhering Soil 

(%) (%) (%)

> 25 mm 31% 36% 34% (A) 30% 36% 33% (B) 2.4%

12.5 - 25 mm 24% 14% 19% (A) 22% 13% 18% (B) 6.8%

4.75 - 12.5 mm 21% 15% 18% (A) 17% 12% 14% (B) 24.3%

<4.75 mm 24% 34% 29% 30% 39% 35%

Total 100% 100% 100% 100% 100% 100%

Note:
1) : % adhering soil calculated as [(A)-(B)]*100 % /(B)

Average Percentage of 
Adhering Soil by 
weight after Dry 

Screening 1)Average Average

(%) (%)

Soil Fraction Mass Distribution 
after Dry Screening

Soil Fraction Mass Distribution 
after Wet Rinse 
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Table 2: Results Handsorting and Density Separation

Mass Distribution
(%)

Total Pb 
(mg/kg)

Total Cu 
(mg/kg)

Mass Distribution
(%)

Total Pb 
(mg/kg)

Total Cu 
(mg/kg)

Natural "Rock" 44.9% Visual Clean Visual Clean 100.0% Visual Clean Visual Clean

"Slag" 55.1% Not Analyzed Not Analyzed 0.0% - -

"Metal" 0.0% - - 0.0% - -

Total 100.0% 100.0%

Natural "Rock" 78.8% Visual Clean Visual Clean 93.7% Visual Clean Visual Clean

"Slag" 13.8% Not Analyzed Not Analyzed 6.3% 1,200 5,700

"Metal" 7.5% 15,000 810,000 0.0% Not Analyzed Not Analyzed

Total 100.0% 100.0%
Fine Gravel after 
Density Separation 72.9% 4,700 26,000 91.6% 220 85

"Lights" 10.5% 180 23,000 7.9% 2,600 220

"Heavies" 16.6% 3,600 1,000,0001) 0.5% 150,000 2,200

Total 100.0% 100.0%

Notes:
1): Laboratory estimated value; the "Heavies" appears to be predominantly copper. A low concentration of lead has been detected and traces of other 
metals maybe present as well.

TP-202

Soil Fraction > 25 mm 

Soil Fraction 12.5 - 25 mm 

Soil Fraction 4.75 - 12.5 mm 

TP-201
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Table 3: Analytical Results for Adhering Soil 1)

Pb 
(mg/kg)

Cu 
(mg/kg)

Adhering Soil removed from soil fraction 12.5 - 25 mm 42,000 21,000
Adhering Soil removed from soil fraction 4.75 - 12.5 mm 44,000 19,000
Soil Fraction < 4.75 mm 39,000 18,000

Adhering Soil removed from soil fraction 12.5 - 25 mm 3,900 700
Adhering Soil removed from soil fraction 4.75 - 12.5 mm 3,700 550
Soil Fraction < 4.75 mm 2,300 340

1): Adhering soil removed through rinsing of gravel fractions; adhering soil was dried for analysis.

Table 4: Analytical Results Soil Fraction < 4.75 mm

Pb 
(mg/l)

Cu 
(mg/l)

Pb 
(mg/kg)

Cu 
(mg/kg)

600 57 39,000 18,000

9 1.1 2,300 340

5  1)

shading indicates exceedence of regulatory limit
1): No regulatory limit defined for TCLP-Copper

Notes:

TP-201

TP-202

Regulatory Limit

Total TCLP
Sample

Total 

Notes:

Sample TP-201

Sample TP-202

Sample
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Table 5: Results SPLP Analysis for Washed Soil Fractions greater than 4.75 mm

Sample Description Pb Cu initial end Notes

mg/l mg/l

TP-201 Washed Soil Fraction > 25 mm 0.13 0.57 4.2 6.3 Modified SPLP 3)

Washed Soil Fraction 12.5 - 25 mm 0.04 0.13 4.2 6.8 Modified SPLP 3)

Washed Soil Fraction  4.75 - 12.5 mm 1.30 5.60 4.2 nm 2) Standard SPLP

TP-202 Washed Soil Fraction > 25 mm 0.04 0.01 4.2 6.3 Modified SPLP 3)

Washed Soil Fraction 12.5 - 25 mm 0.11 0.04 4.2 6.0 Modified SPLP 3)

Washed Soil Fraction  4.75 - 12.5 mm 4.00 0.53 4.2 nm 2) Standard SPLP

Preliminary Treatment Goal 4) 0.40

Note:
1): SPLP east of Mississippi
2): not measured

4): Assumed preliminary treatment goal
Value exceeds preliminary treatment goal

pHSPLP 1)

3): A modified “scaled-up” SPLP test was used consistent with the method used in the previous treatability study for OU2. The "scaled-up" SPLP test was 
conducted in a stirred bucket using a 15 liters of SPLP solution and 750 grams of the materials retained on the 25 mm sieve, 12.5 mm sieve, and No. 4 sieve 
(4.25 mm) after rinsing and handsorting.  The samples for extraction were created by combining the gravel fraction and slag portion of the materials in the 
appropriate size fraction in appropriate gravel to slag ratio.  Metals removed during handsorting were not included in the sample used for SPLP extraction. 
The ratio of SPLP solution to solids was similar to standard SPLP (20 part of SPLP solution to 1 part of solids)
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Soil Fraction

Sample TP-201 Sample TP-202 Average

(%) (%) (%)

Clean Products2)

> 25 mm 30% 36% 33%

12.5 - 25 mm 20% 13% 17%

4.75 - 12.5 mm 14% 12% 13%

Total 64% 61% 63%

Metals

12.5 - 25 mm (Metal) 1.7% nil 3) 0.8%

4.75 - 12.5 mm (Metal) 2.9% nil 3) 1.4%

Total 4.5% nil 3) 2.3%

Soil Fraction to Landfill2)

<4.75 mm 30% 39% 35%

Grand Total 100% 100% 100%

Note:
1) : Mass Distribution on Wet Weight Basis (including moisture) as per Conceptual Treatment Diagram (Fig 3.)
2) : Actual amount of clean recoverable material is expected to be higher than calculated based on the results of this study. In the samples used for this 
study, large rock material measuring 4" and larger were not included in the samples collected for this study. This large rock is expected to consist of 
clean native rock. Consequently, the total amount of soil fraction requiring landfill disposal is expected to be less. 

Table 6: Estimated Quantities of Clean Soil Product after Screening, Wet Rinse and Metals Separation 
(Including Soil Fraction 4.75 to 12.5 mm)

Soil Fraction Mass Distribution 
after Wet Rinse and Metals Separation (%) 1)

3) : Neglible
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Soil Fraction

Sample TP-201 Sample TP-202 Average

(%) (%) (%)

Clean Products2)

> 25 mm 30% 36% 33%

12.5 - 25 mm 20% 13% 17%

Total 50% 49% 50%

Metals

12.5 - 25 mm (Metal) 1.7% nil 3) 0.8%

Total 1.7% nil 3) 0.8%

Soil Fraction to Landfill2)

<12.5 mm 48% 51% 49%

Grand Total 100% 100% 100%

Note:
1) : Mass Distribution on Wet Weight Basis (including moisture) as per Conceptual Treatment Diagram (Fig 4.)

Soil Fraction Mass Distribution 
after Wet Rinse and Metals Separation (%) 1)

Table 7:  Estimated Quantities of Clean Soil Product after Screening, Wet Rinse and Metals Separation (Excluding Soil 
Fraction 4.75 to 12.5 mm)

3) : Neglible

2) : Actual amount of clean recoverable material is expected to be higher than calculated based on the results of this study. In the samples used for this 
study, large rock material measuring 4" and larger were not included in the samples collected for this study. This large rock is expected to consist of 
clean native rock. Consequently, the total amount of soil fraction requiring landfill disposal is expected to be less. 
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Photo 1: TP-201 – Soil as Received 

 

 
Photo 2: TP-202 – Soil as Received 
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Photo 3: TP-201 – Soil Fraction less than 4.75 mm 

 
 

 
Photo 4: TP-202 – Soil Fraction less than 4.75 mm 

 



                          ART Engineering LLC 

 

 
Photo 5: TP-201 – Soil Fraction greater than 25 mm (1”) after Dry Screening 

 
 

 
Photo 6: TP-202 – Soil Fraction greater than 25 mm (1”) after Dry Screening 
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Photo 7: TP-201 – Soil Fraction 12.5 – 25 mm after Dry Screening 

 
 

 
Photo 8: TP-202 – Soil Fraction 12.5 – 25 mm after Dry Screening 
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Photo 9: TP-201 – Soil Fraction 4.75 - 12.5 mm after Dry Screening  

 
 

 
Photo 10: TP-202 – Soil Fraction 4.75 - 12.5 mm after Dry Screening 
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Photo 11: TP-201 - Soil Fraction greater than 25 mm (1)” after Washing & 

Handsorting – “Rock” 
 

 
Photo 12: TP-201 - Soil Fraction greater than 25 mm (1)” after Washing & 

Handsorting – “Slag” 
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Photo 13: TP-202 - Soil Fraction greater than 25 mm (1)” after Washing & 
Handsorting – “Rock” 
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Photo 14: TP-201 - Soil Fractions 12.5 - 25 mm after Washing & Handsorting  
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Photo 15: TP-201 - Soil Fraction 12.5 - 25 mm after Washing & Handsorting 

– “Slag” Detail 

 
Photo 16: TP-201 - Soil Fraction 12.5 - 25 mm after Washing & Handsorting 

– “Metal” Detail 
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Photo 17: TP-202 - Soil Fractions 12.5 - 25 mm after Washing & Handsorting  

 

 
Photo 18: TP-202 - Soil Fractions 12.5 - 25 mm after Washing & Handsorting 

– “Slag” Detail 
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Photo 19: TP-201 - Soil Fractions 4.75 - 12.5 mm after Washing & Density 

Separation – Heavies (“Metal”), Mid Fraction & Lights (“Slag”) 
 

 
Photo 20: TP-201 - Soil Fractions 4.75 - 12.5 mm after Washing & Density 

Separation – Heavies (“Metal”) Detail 

 “Greenish” 
  Metal  
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Photo 21: TP-201 - Soil Fractions 4.75 - 12.5 mm after Washing & Density 

Separation – Mid Fraction Detail 
 

 
Photo 22: TP-201 - Soil Fractions 4.75 - 12.5 mm after Washing & Density 

Separation – Lights (“Slag”) Detail 
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Photo 23: TP-202 - Soil Fractions 4.75 - 12.5 mm after Washing & Density 

Separation – Heavies (“Metal”), Mid Fraction & Lights (“Slag”) 
 

 
Photo 24: TP-202 - Soil Fractions 4.75 - 12.5 mm after Washing & Density 

Separation – Heavies (“Metal”) Detail 
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Photo 25: TP-202 - Soil Fractions 4.75 - 12.5 mm after Washing & Density 

Separation – Mid Fraction Detail 
 

 
Photo 26: TP-202 - Soil Fractions 4.75 - 12.5 mm after Washing & Density 

Separation – Lights (“Slag”) Detail 
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Photo 27: Modified Large Scale SPLP Extraction in 5-gallon Bucket  
with Stirrer 
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Raw Data Collection Sheets 
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PORTSMOUTH TS - RAW DATA COLLECTION DATA SHEET 1/20/2008

Dry Screening Results
Sample ID Soil Fraction Net Weight Mass Distribution Adjusted Mass Distribution

(kg) (%)
Corrected for Adhering Soil 

(%)
D-TP-201-0002 Soil as Received 19.1 100%

> 25 mm 5.95 31% 30%
12.5 - 25 mm 4.55 24% 22%

4.75 - 12.5 mm 4.00 21% 17%
<4.75 mm 4.60 24% 30%

Total 100% 100%

Moisture Analysis
Pan Weight (D) Weight Wet  (E) Weight Dry (F) % Solids by Weight

Soil Fraction Tare Gross Gross
(gram) (gram) (gram) (%)

4.75 - 12.5 mm 2.17 62.84 56.66 89.8%
< 4.75 mm 2.16 28.77 23.40 79.8%

Results Wet Rinse and Handsorting of Gravel Fractions after dry screening

3150
"Rock" (A) 1365 43.8%
"Slag" (B) 1677 53.8%
"Metal" (C) 0 0.0%
Adhering Soil (misplacement) (D) 77 2.5%

Total (dry) (A)+(B)+(C)+(D) 3119 100.0%

1797
"Rock" (A) 1298 74.2%
"Slag" (B) 227 13.0%
"Metal" (C) 123 7.0% Note 1)

Adhering Soil (misplacement) (D) 102 5.8%
Total (dry) (A)+(B)+(C)+(D) 1750 100.0%

750
"Rock" (A) 382 60.0%
"Lights" (B) 55 8.6%
"Heavies" (C) 87 13.7% Note 1)

Adhering Soil (misplacement) (D) 113 17.7%
Total (dry) (A)+(B)+(C)+(D) 637 100.0%

Notes:
1) Green Color Suggests Presence of Copper; Material is very hard and is heavier than similar sized rock

Total Soil Used for Rinse & Handsorting (moist)

Total Soil Used for Rinse & Handsorting (moist)

Total Soil Used for Rinse & Density Separation (moist)

Soil Fraction > 25 mm 
after dry screening

Soil Fraction 12.5 - 25 mm 
after dry screening

Soil Fraction 4.75 - 12.5 mm 
after dry screening



ART Engineering, LLC 
PORTSMOUTH TS - RAW DATA COLLECTION DATA SHEET 1/20/2008

Dry Screening Results
Sample ID Soil Fraction Net Weight Mass Distribution Adjusted Mass Distribution

(kg) (%)
Corrected for Adhering Soil 

(%)
D-TP-202-0002 Soil as Received 21.65

> 25 mm 7.90 36% 36%
12.5 - 25 mm 3.10 14% 13%

4.75 - 12.5 mm 3.25 15% 12%
<4.75 mm 7.40 34% 39%

Total 100% 100%

Moisture Analysis
Pan Weight (D) Weight Wet  (E) Weight Dry (F) % Solids by Weight

Soil Fraction Tare Gross Gross
(gram) (gram) (gram) (%)

4.75 - 12.5 mm 2.17 61.47 55.44 89.8%
< 4.75 mm 2.23 24.64 20.39 81.0%

Results Wet Rinse and Handsorting of Gravel Fractions after Dry Screening

4200
"Rock" (A) 4100 97.7%
"Slag" (B) 0 0.0%
"Metal" (C) 0 0.0%
Adhering Soil (misplacement) (D) 95 2.3%

Total (dry) (A)+(B)+(C)+(D) 4195 100.0%

1799
"Rock" (A) 1521 86.8%
"Slag" (B) 103 5.9%
"Metal" (C) 0 0.0%
Adhering Soil (misplacement) (D) 129 7.4%

Total (dry) (A)+(B)+(C)+(D) 1753 100.0%

751
"Rock" (A) 475 71.3%
"Lights" (B) 41 6.2%
"Heavies" (C) 2.7 0.4% Note 1)

Adhering Soil (misplacement) (D) 147 22.1%
Total (dry) (A)+(B)+(C)+(D) 666 100.0%

Notes:
1) Greyish color and soft nature of metal suggests metallic lead. 

Total Soil Used for Rinse & Handsorting (moist)

Total Soil Used for Rinse & Handsorting (moist)

Total Soil Used for Rinse & Density Separation (moist)

Soil Fraction > 25 mm 
after dry screening

Soil Fraction 12.5 - 25 mm 
after dry screening

Soil Fraction 4.75 - 12.5 mm 
after dry screening
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Millennium Laboratories Inc.
12721 Race Track Road
Tampa, FL 33626-1314
Phone: (813) 925-3871

Florida Department of Health Certification Number E84899

CERTIFICATE OF RESULTS

TRACKING Number:4523.0 DATE OF ISSUE:02-12-2008 14:51:00

Client Project ID: Portsmouth
Lab Project ID: 010800058

This Certificate of Results is provided for:
Mr. Erik Groenendijk

ART Engineering, LLC
12526 Leatherleaf Drive
Tampa, Florida 33626

813-961-2374

Kathy Sheffield - Lab Director/Project-Mgr. Donald Duquaine - CIO - QAQC

This Certificate of Results meets all the requirements of 2003-NELAC Specifications unless otherwise specified within this
report. This Certificate shall not be reproduced except in full, without the written consent of Millennium Laboratories. This
Certificate of Results relates only to items tested or to the samples as received by Millennium Laboratories Inc. The estimated
uncertainty of these test results is based on statistics that can be furnished upon request. If you have obtained possession of this
Certificate of Results and you are not the intended recipient, as indicated above, please preserve the confidential nature of this
report and notify Millennium Laboratories using the contact information above. Millennium Laboratories retains ownership of
this document until properly delivered to the intended recipient.
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Case Narrative - Observations, Opinions and Interpretations

Sixteen solid samples were received on January 23, 2008 in good condition. The samples were received at ambient temperature
(25ºC). Fourteen of the samples were analyzed for copper and lead by EPA Method 6010B. Two samples were subjected to a
TCLP Extraction by EPA Method 1311, and then analyzed for copper and lead by EPA Method 6010B. The TCLP extraction
was subcontracted to SunLabs, Tampa, FL Certification #84809. Laboratory SOP MLME-0005 was used for the analysis
performed by MLI.

EPA Method 6010B - The samples required significant dilution due to the abundance of target analytes. The matrix spikes are
not reported due to the abundance of target analytes.

No additional QA/QC issues were encountered. All spikes were recovered within established limits, except as noted above. All
method-specified holding times were met.

The client's chain of custody form, the subcontracted laboratory's report and the invoice have been attached to the laboratory's
Certificate of Results.

Sample Information:
ML Sample Number: Client Sample ID: Date Collected:

010800058-01 TP-201A 2008-01-22
010800058-02 TP-201B 2008-01-22
010800058-03 TP-201C 2008-01-22
010800058-04 TP-201D 2008-01-22
010800058-05 TP-201E 2008-01-22
010800058-06 TP-201F 2008-01-22
010800058-07 TP-201G 2008-01-22
010800058-08 TP-202A 2008-01-22
010800058-09 TP-202B 2008-01-22
010800058-10 TP-202C 2008-01-22
010800058-11 TP-202D 2008-01-22
010800058-12 TP-202E 2008-01-22
010800058-13 TP-202F 2008-01-22
010800058-14 TP-202H 2008-01-22
010800058-15 TP-201A TCLP Extract 2008-01-22
010800058-16 TP-202A TCLP Extract 2008-01-22

Millennium Laboratories Inc. - CERTIFICATE OF RESULTS
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Solids Determination

Analytical Test: % Solids Method: SOP MLEX-0005 based on method 2540G

Batch ID MLI # Sample ID Result Units LOD(MDL) Date/Time Analyzed Analyst

013108PS1010800058--01 TP-201A 80.6 % 0.10 2008-01-31 15:55:00 HZ

Assume-49 010800058--02 TP-201B 100 % 0.10 2008-01-31 12:00:00 DJD

Assume-49 010800058--03 TP-201C 100 % 0.10 2008-01-31 12:00:00 DJD

Assume-48 010800058--04 TP-201D 100 % 0.10 2008-01-25 11:00:00 DJD

Assume-49 010800058--05 TP-201E 100 % 0.10 2008-01-31 12:00:00 DJD

Assume-49 010800058--06 TP-201F 100 % 0.10 2008-01-31 12:00:00 DJD

Assume-48 010800058--07 TP-201G 100 % 0.10 2008-01-25 11:00:00 DJD

013108PS1010800058--08 TP-202A 80.7 % 0.10 2008-01-31 15:55:00 HZ

Assume-49 010800058--09 TP-202B 100 % 0.10 2008-01-31 12:00:00 DJD

Assume-49 010800058--10 TP-202C 100 % 0.10 2008-01-31 12:00:00 DJD

Assume-48 010800058--11 TP-202D 100 % 0.10 2008-01-25 11:00:00 DJD

Assume-49 010800058--12 TP-202E 100 % 0.10 2008-01-31 12:00:00 DJD

Assume-49 010800058--13 TP-202F 100 % 0.10 2008-01-31 12:00:00 DJD

Assume-48 010800058--14 TP-202H 100 % 0.10 2008-01-25 11:00:00 DJD

Assume-49 010800058--15 TP-201A TCLP Extract 100 % 0.10 2008-01-31 12:00:00 DJD

Assume-49 010800058--16 TP-202A TCLP Extract 100 % 0.10 2008-01-31 12:00:00 DJD

Laboratory Duplicates

Batch ID MLI # Sample ID Result Units % RPD Precision
Limit

013108PS1 010800058--08 TP-202A 80.7 % 0.89 10

013108PS1 010800058QC08 TP-202A 81.5 %

Millennium Laboratories Inc. - CERTIFICATE OF RESULTS
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ML#:010800058-15 container [01] Field Ident: TP-201A TCLP Extract Site Name: Portsmouth
Matrix: LQM-Soil Preservative: None Date Collected:2008-01-22

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012808CW1
Date Prepared:2008-01-28 15:00:00 Date Analyzed: 2008-02-11 14:33:22

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 600 mg/L 1.0 2.0 250 HE

7440-50-8 Copper 57 mg/L 0.62 1.2 250 HE

Millennium Laboratories Inc. - CERTIFICATE OF RESULTS
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ML#:010800058-16 container [01] Field Ident: TP-202A TCLP Extract Site Name: Portsmouth
Matrix: LQM-Soil Preservative: None Date Collected:2008-01-22

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012808CW1
Date Prepared:2008-01-28 15:00:00 Date Analyzed: 2008-02-11 14:28:40

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 9.0 mg/L 0.020 0.040 5.00 HE

7440-50-8 Copper 1.1 mg/L 0.012 0.025 5.00 HE
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ML#:010800058-01 container [01] Field Ident: TP-201A Site Name: Portsmouth
Matrix: LQM-Soil Preservative: None Date Collected:2008-01-22
Percent Solids: 80.6 % Lab Filtered: No Report Code: S6010B-CuPb SOP : MLME-0006, MLME-0005

Instrument : MET-ICP-01
Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012408CS1
Date Prepared:2008-01-24 14:00:00 Date Analyzed: 2008-02-11 03:01:55

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 39000 mg/Kg dw 300 600 998 HE

7440-50-8 Copper 18000 V mg/Kg dw 250 500 998 HE
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ML#:010800058-02 container [01] Field Ident: TP-201B Site Name: Portsmouth
Matrix: LQM-Soil Preservative: None Date Collected:2008-01-22
Percent Solids: 100 % Lab Filtered: No Report Code: S6010B-CuPb SOP : MLME-0006, MLME-0005

Instrument : MET-ICP-01
Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012408CS1
Date Prepared:2008-01-24 14:00:00 Date Analyzed: 2008-02-11 14:15:34

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 4700 mg/Kg dw 58 120 195 HE

7440-50-8 Copper 26000 V mg/Kg dw 49 97 195 HE
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ML#:010800058-03 container [01] Field Ident: TP-201C Site Name: Portsmouth
Matrix: LQM-Soil Preservative: None Date Collected:2008-01-22
Percent Solids: 100 % Lab Filtered: No Report Code: S6010B-CuPb SOP : MLME-0006, MLME-0005

Instrument : MET-ICP-01
Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012408CS1
Date Prepared:2008-01-24 14:00:00 Date Analyzed: 2008-02-11 14:20:11

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 180 mg/Kg dw 2.9 5.8 9.67 HE

7440-50-8 Copper 23000 V mg/Kg dw 2.4 4.8 9.67 HE
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ML#:010800058-04 container [01] Field Ident: TP-201D Site Name: Portsmouth
Matrix: LQM-Soil Preservative: None Date Collected:2008-01-22
Percent Solids: 100 % Lab Filtered: No Report Code: S6010B-CuPb SOP : MLME-0006, MLME-0005

Instrument : MET-ICP-01
Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012408CS1
Date Prepared:2008-01-24 14:00:00 Date Analyzed: 2008-02-11 03:35:49

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 3600 mg/Kg dw 1500 2900 4860 HE

7440-50-8 Copper 1000000 V mg/Kg dw 1200 2400 4860 HE
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ML#:010800058-05 container [01] Field Ident: TP-201E Site Name: Portsmouth
Matrix: LQM-Soil Preservative: None Date Collected:2008-01-22
Percent Solids: 100 % Lab Filtered: No Report Code: S6010B-CuPb SOP : MLME-0006, MLME-0005

Instrument : MET-ICP-01
Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012408CS1
Date Prepared:2008-01-24 14:00:00 Date Analyzed: 2008-02-11 03:13:19

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 42000 mg/Kg dw 290 580 959 HE

7440-50-8 Copper 21000 V mg/Kg dw 240 480 959 HE
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ML#:010800058-06 container [01] Field Ident: TP-201F Site Name: Portsmouth
Matrix: LQM-Soil Preservative: None Date Collected:2008-01-22
Percent Solids: 100 % Lab Filtered: No Report Code: S6010B-CuPb SOP : MLME-0006, MLME-0005

Instrument : MET-ICP-01
Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012408CS1
Date Prepared:2008-01-24 14:00:00 Date Analyzed: 2008-02-11 03:27:18

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 44000 mg/Kg dw 280 570 948 HE

7440-50-8 Copper 19000 V mg/Kg dw 240 470 948 HE
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ML#:010800058-07 container [01] Field Ident: TP-201G Site Name: Portsmouth
Matrix: LQM-Soil Preservative: None Date Collected:2008-01-22
Percent Solids: 100 % Lab Filtered: No Report Code: S6010B-CuPb SOP : MLME-0006, MLME-0005

Instrument : MET-ICP-01
Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012408CS1
Date Prepared:2008-01-24 14:00:00 Date Analyzed: 2008-02-11 03:31:10

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 15000 mg/Kg dw 1400 2900 4810 HE

7440-50-8 Copper 810000 V mg/Kg dw 1200 2400 4810 HE
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ML#:010800058-08 container [01] Field Ident: TP-202A Site Name: Portsmouth
Matrix: LQM-Soil Preservative: None Date Collected:2008-01-22
Percent Solids: 80.7 % Lab Filtered: No Report Code: S6010B-CuPb SOP : MLME-0006, MLME-0005

Instrument : MET-ICP-01
Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012408CS1
Date Prepared:2008-01-24 14:00:00 Date Analyzed: 2008-02-11 02:19:28

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 2300 mg/Kg dw 5.8 12 19.4 HE

7440-50-8 Copper 340 V mg/Kg dw 4.9 9.7 19.4 HE
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ML#:010800058-09 container [01] Field Ident: TP-202B Site Name: Portsmouth
Matrix: LQM-Soil Preservative: None Date Collected:2008-01-22
Percent Solids: 100 % Lab Filtered: No Report Code: S6010B-CuPb SOP : MLME-0006, MLME-0005

Instrument : MET-ICP-01
Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012408CS1
Date Prepared:2008-01-24 14:00:00 Date Analyzed: 2008-02-11 02:06:11

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 220 mg/Kg dw 0.30 0.59 0.988 HE

7440-50-8 Copper 85 V mg/Kg dw 0.25 0.49 0.988 HE
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ML#:010800058-10 container [01] Field Ident: TP-202C Site Name: Portsmouth
Matrix: LQM-Soil Preservative: None Date Collected:2008-01-22
Percent Solids: 100 % Lab Filtered: No Report Code: S6010B-CuPb SOP : MLME-0006, MLME-0005

Instrument : MET-ICP-01
Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012408CS1
Date Prepared:2008-01-24 14:00:00 Date Analyzed: 2008-02-11 14:06:25

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 2600 mg/Kg dw 6.0 12 19.9 HE

7440-50-8 Copper 220 V mg/Kg dw 5.0 9.9 19.9 HE
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ML#:010800058-11 container [01] Field Ident: TP-202D Site Name: Portsmouth
Matrix: LQM-Soil Preservative: None Date Collected:2008-01-22
Percent Solids: 100 % Lab Filtered: No Report Code: S6010B-CuPb SOP : MLME-0006, MLME-0005

Instrument : MET-ICP-01
Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012408CS1
Date Prepared:2008-01-24 14:00:00 Date Analyzed: 2008-02-11 02:57:17

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 150000 mg/Kg dw 270 550 914 HE

7440-50-8 Copper 2200 V mg/Kg dw 230 460 914 HE
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ML#:010800058-12 container [01] Field Ident: TP-202E Site Name: Portsmouth
Matrix: LQM-Soil Preservative: None Date Collected:2008-01-22
Percent Solids: 100 % Lab Filtered: No Report Code: S6010B-CuPb SOP : MLME-0006, MLME-0005

Instrument : MET-ICP-01
Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012408CS1
Date Prepared:2008-01-24 14:00:00 Date Analyzed: 2008-02-11 02:34:20

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 3900 mg/Kg dw 5.8 12 19.2 HE

7440-50-8 Copper 700 V mg/Kg dw 4.8 9.6 19.2 HE
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ML#:010800058-13 container [01] Field Ident: TP-202F Site Name: Portsmouth
Matrix: LQM-Soil Preservative: None Date Collected:2008-01-22
Percent Solids: 100 % Lab Filtered: No Report Code: S6010B-CuPb SOP : MLME-0006, MLME-0005

Instrument : MET-ICP-01
Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012408CS1
Date Prepared:2008-01-24 14:00:00 Date Analyzed: 2008-02-11 02:38:54

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 3700 mg/Kg dw 6.0 12 20.0 HE

7440-50-8 Copper 550 V mg/Kg dw 5.0 10 20.0 HE
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ML#:010800058-14 container [01] Field Ident: TP-202H Site Name: Portsmouth
Matrix: LQM-Soil Preservative: None Date Collected:2008-01-22
Percent Solids: 100 % Lab Filtered: No Report Code: S6010B-CuPb SOP : MLME-0006, MLME-0005

Instrument : MET-ICP-01
Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012408CS1
Date Prepared:2008-01-24 14:00:00 Date Analyzed: 2008-02-11 02:43:32

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 1200 mg/Kg dw 15 30 49.7 HE

7440-50-8 Copper 5700 V mg/Kg dw 12 25 49.7 HE
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ML#:010800058 Field Ident: Lab Blank Site Name:
Matrix: LQM-Non-Potable Water Preservative: none Date Collected:

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012808CW1
Date Prepared:2008-01-28 15:00:00 Date Analyzed: 2008-02-11 02:02:29

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 0.0040 U mg/L 0.0040 0.0080 1.00 HE

7440-50-8 Copper 0.0025 U mg/L 0.0025 0.0050 1.00 HE
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ML#:010800058 Field Ident: Lab Blank Site Name:
Matrix: LQM-Soil Preservative: none Date Collected:
Percent Solids: 100 % Lab Filtered: No Report Code: S6010B-CuPb SOP : MLME-0006, MLME-0005

Instrument : MET-ICP-01
Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012408CS1
Date Prepared:2008-01-24 14:00:00 Date Analyzed: 2008-02-11 01:50:19

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 0.30 U mg/Kg dw 0.30 0.60 1.00 HE

7440-50-8 Copper 1.0 mg/Kg dw 0.25 0.50 1.00 HE
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ML #:010800058 Field Ident: LCS/LCSD Site Name:
Matrix: LQM-Non-Potable Water Preservative: none Date Collected:

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012808CW1
Date Prepared:2008-01-28 15:00:00 Date Analyzed: 2008-02-11 01:54:06

Laboratory Control Samples
Parameters Spike

Result
QUAL LB Result Expect

Value
Units Spike %

Recovery
Spike
%RPD

Accuracy
Limit

Precision
Limit

Lead 0.398 0.00400U 0.400 mg/L 100 5.1 80 - 120 20

Lead 0.378 0.00400U 0.400 mg/L 95 80 - 120

Copper 0.385 0.00250U 0.400 mg/L 96 3.6 80 - 120 20

Copper 0.371 0.00250U 0.400 mg/L 93 80 - 120
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ML #:010800058 Field Ident: LCS/LCSD Site Name:
Matrix: LQM-Soil Preservative: none Date Collected:
Percent Solids: 100 % Lab Filtered: No Report Code: S6010B-CuPb SOP : MLME-0006, MLME-0005

Instrument : MET-ICP-01
Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:012408CS1
Date Prepared:2008-01-24 14:00:00 Date Analyzed: 2008-02-11 01:42:42

Laboratory Control Samples
Parameters Spike

Result
QUAL LB Result Expect

Value
Units Spike %

Recovery
Spike
%RPD

Accuracy
Limit

Precision
Limit

Lead 37.2 0.300U 40.0 mg/Kg dw 93 0.54 80 - 120 20

Lead 37.4 0.300U 40.0 mg/Kg dw 93 80 - 120

Copper 38.0 1.03 40.0 mg/Kg dw 92 0.026 80 - 120 20

Copper 38.0 1.03 40.0 mg/Kg dw 92 80 - 120
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Data Flag Summary and Definitions of Qualifiers

A = Result reported is the mean (average) of 2 or more discrete and separate determinations.
D = Surrogate or matrix spike diluted out.
I = The reported value is between the laboratory limit of detection (LOD) and the laboratory limit of quantitation(LOQ).
J = Estimated value - may not be accurate. Use of this code requires justification as follows:

1. Exceedance of surrogate recovery limits.
2. Existence of no quality control criteria for a component.
3. Failure to meet established precision and accuracy criteria.
4. Matrix interference.
5. Questionable data due to improper field or lab protocols.
"J" values are exclusive and are not used in conjunction with other codes.

K = Indicates off scale low and the actual value is known to be less than the value listed. Used if the value is less than the lowest
calibration standard when the calibration curve is known to be non-linear. Can also be used if the actual value is known to be less
than the reported value based on sample size or dilution.

L = Off-scale high and the actual value is known to be greater than the reported value. Used when the sample concentration of the
analyte exceeds the linear range or highest calibration standard and the calibration curve is known to exhibit a negative deflection.

M = To be used for chemical analysis: the presence of the analyte is verified but not quantified and the actual value is less than the value
reported.

N = Presumptive evidence of presence of compound. To be used when the compound has been determined by TIC (Mass spectral library
search) or if presence of the compound cannot be confirmed using alternate procedures.

O = Indicates that the analysis was lost or not performed.
P = The concentration determined by the second column confirmation exceeded 40%D. The presence/absence of the compound can not

be confirmed by GC/MS due to the low concentration. However, in the analyst's opinion, the compound is present in the sample and
affected by matrix interference on one GC column. The concentration most appropriate to the sample matrix has been reported.

Q = Indicates that the sample was prepared or analyzed after the holding time had expired.
S = Analyte presence/absence has been determined using a historical relative retention time and mass spectral library search. If the

analyte was determined to be absent, it is reported as the PQL qualified with a U. If the analyte was determined to be present, the
estimated concentration is determined using a historical calibration factor.

T = Reported value is less than the laboratory limit of detection (LOD). The value is reported for informational purposes only and is not
used in statistical analysis.

U = Indicates that a specific compound was analyzed for but not detected. The reported value shall be the laboratory limit of detection
(LOD).

V = Indicates blank contamination (i.e. the compound was detected in the sample and the associated method blanks).
X = The spiking solution was inadvertently omitted during the extraction procedure.
Y = Laboratory analysis was performed on sample that was unpreserved or improperly preserved; therefore, the data may be inaccurate.
? = Indicates that the data should not be used since some or all of the quality control data for the analyte fall outside limits and the

presence or absence of the analyte cannot be determined from the data.
* = Analysis was not performed due to interference.

NS = Not spiked - Surrogate or spike solution was inadvertently omitted.

Hierarchy = ? *,O Y V K L M I U T A N Q J S P X.

Abbreviation Definitions and Acronyms

%REC = Percent Recovery %RPD = Relative Percent Difference DL= Dilution1 DD= Dilution2 TD = Dilution3 QD = Dilution4
DUP = Duplicate LCS/LCSD = Laboratory Control Spike/Duplicate MS/MSD = Matrix Spike/Duplicate QUAL = Qualifier

DF|QF = Dilution|Quantitation Factor LOQ [PQL] = Practical Quantitation Limit
LOD [MDL] = Limit Of Detection/Method Detection Limit. The minimum concentration of an analyte of interest that can be measured and reported with 99

% confidence that the analyte concentration is greater than zero. The LOD for an analyte is determined from the preparation and analysis of a sample in a
given matrix containing the analyte. LODs have been determined following the procedure specified in "New and Alternative Analytical Laboratory Methods",
DEP-QA-001/01 (September 1, 2003) which is incorporated by reference in Rule 62-160.800, F.A.C., unless otherwise specified by a mandated test method

for which the laboratory is certified.
HCL(1:1)=Hydrochloric Acid HNO3(1:1)=Nitric Acid H2SO4(1:1)=Sulfuric Acid Na2S2O3=Sodium Thiosulfate HgCl2=Mercuric Chloride

MCA=Monochloroacetic Acid

Subcontracted Laboratory Certification Information

Please see attached report from Sun Labs Inc., Tampa, FL Certification # E84809

END CERTIFICATE OF RESULTS
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January 25, 2008

Re: 
Client Project Description: Portsmouth

080123.02

Enclosed is the report of laboratory analysis for the following samples:

Dear Ms. Sheffield:

SunLabs Project Number:

Kathy Sheffield
Millennium Laboratories, Inc.
12721 Race Track Road
Tampa, FL  33626

Sample Number Sample Description Date Collected
60383 TP201A 1/22/2008
60385 TP202A 1/22/2008

Michael W. Palmer
Vice President, Laboratory Operations

Enclosures

Copies of the Chain(s)-of-Custody, if received, are attached to this report.

If you have any questions or comments concerning this report, please do not hesitate to contact 
us.

Cover Page 1 of 1

Unless Otherwise Noted and Where Applicable:  

These samples were received at the proper temperature and were analyzed as received.  The results herein relate only to the items tested or to the samples as received by the laboratory • This report 
shall not be reproduced except in full, without the written approval of the laboratory • Results for all solid matrices are reported on a dry weight basis •  All samples will be disposed of within 45 days of the 
date of receipt of the samples • All samples in the body of the report are environmental samples.  All results in the Quality Control (QC) section are labeled appropriately • All results meet the requirements 
of the NELAC standards • Footnotes are given at the end of the report • Uncertainty values are available upon request.

SunLabs, Inc.
5460 Beaumont Center Blvd., Suite 520
Tampa, FL  33634

Phone:   (813) 881-9401
Email:     Info@SunLabsInc.com
Website: www.SunLabsInc.com



Report of Laboratory Analysis
SunLabs

Project Number

080123.02 Project Description

Portsmouth

Millennium Laboratories, Inc.

January 25, 2008

60383
Sample Designation TP201A

Parameters ResultsUnitsMethod

SunLabs Sample Number Matrix

Date Received

Solid

1/23/2008 12:00

Date/Time
Analyzed

Date/Time
Prep

Date Collected 1/22/2008 

Dil
Factor

MDL CAS
Number

RL

TCLP Extraction
01/24/08Date Leached - TCLP 1311 01/24/08  01/24/08  1
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Report of Laboratory Analysis
SunLabs

Project Number

080123.02 Project Description

Portsmouth

Millennium Laboratories, Inc.

January 25, 2008

60385
Sample Designation TP202A

Parameters ResultsUnitsMethod

SunLabs Sample Number Matrix

Date Received

Solid

1/23/2008 12:00

Date/Time
Analyzed

Date/Time
Prep

Date Collected 1/22/2008 

Dil
Factor

MDL CAS
Number

RL

TCLP Extraction
01/24/08Date Leached - TCLP 1311 01/24/08  01/24/08  1
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Report of Laboratory Analysis
SunLabs

Project Number

080123.02 Project Description

Portsmouth

Millennium Laboratories, Inc.

January 25, 2008

Footnotes

* SunLabs is not currently NELAC certified for this analyte.
I The reported value is between the laboratory method detection limit and the laboratory practical 

quantitation limit.
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
MB Method Blank
MS Matrix Spike
MSD Matrix Spike Duplicate
NA Sample not analyzed at client's request.
RL RL(reporting limit) = PQL(practical quantitation limit).
RPD Relative Percent Difference
V Indicates that the analyte was detected in both the sample and the associated method blank.
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Millennium Laboratories Inc.
12721 Race Track Road
Tampa, FL 33626-1314
Phone: (813) 925-3871

Florida Department of Health Certification Number E84899

CERTIFICATE OF RESULTS

TRACKING Number:4685.0 DATE OF ISSUE:03-25-2008 13:59:22

Client Project ID: Portsmouth
Lab Project ID: 010800208

This Certificate of Results is provided for:
Mr. Erik Groenendijk

ART Engineering, LLC
12526 Leatherleaf Drive
Tampa, Florida 33626

813-961-2374

Kathy Sheffield - Lab Director/Project-Mgr. Donald Duquaine - CIO - QAQC

This Certificate of Results meets all the requirements of 2003-NELAC Specifications unless otherwise specified within this
report. This Certificate shall not be reproduced except in full, without the written consent of Millennium Laboratories. This
Certificate of Results relates only to items tested or to the samples as received by Millennium Laboratories Inc. The estimated
uncertainty of these test results is based on statistics that can be furnished upon request. If you have obtained possession of this
Certificate of Results and you are not the intended recipient, as indicated above, please preserve the confidential nature of this
report and notify Millennium Laboratories using the contact information above. Millennium Laboratories retains ownership of
this document until properly delivered to the intended recipient.
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Case Narrative - Observations, Opinions and Interpretations

Four liquid samples were received on March 14, 2008 in good condition. The samples were received at ambient temperature
(25ºC), and were analyzed for lead and copper by EPA Method 6010B. Laboratory SOP MLME-0005 was used for the
analysis.

No QA/QC issues were encountered. All spikes were recovered within established limits. All method-specified holding times
were met.

The client's chain of custody form and invoice have been attached to the laboratory's Certificate of Results.

Sample Information:
ML Sample Number: Client Sample ID: Date Collected:

010800208-01 TP-201I SPLP Extract 2008-03-14
010800208-02 TP-201J SPLP Extract 2008-03-14
010800208-03 TP-202I SPLP Extract 2008-03-14
010800208-04 TP-202J SPLP Extract 2008-03-14

Matrix Spike Information:
Analysis Performed: Identifier MS/MSD: ML Sample #

MS/MSD:
ML Batch ID:

A6010B-CuPb Batch 010800209--0106 031808CW1

A6010B-CuPb Batch 010800209--1201 031808CW1
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ML#:010800208-01 container [01] Field Ident: TP-201I SPLP Extract Site Name: Portsmouth
Matrix: LQM-Non-Potable Water Preservative: None Date Collected:2008-03-14

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031808CW1
Date Prepared:2008-03-18 16:14:00 Date Analyzed: 2008-03-20 16:01:51

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 0.13 mg/L 0.0040 0.0080 1.00 PSS

7440-50-8 Copper 0.57 mg/L 0.0025 0.0050 1.00 PSS
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ML#:010800208-02 container [01] Field Ident: TP-201J SPLP Extract Site Name: Portsmouth
Matrix: LQM-Non-Potable Water Preservative: None Date Collected:2008-03-14

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031808CW1
Date Prepared:2008-03-18 16:14:00 Date Analyzed: 2008-03-20 16:08:16

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 0.037 mg/L 0.0040 0.0080 1.00 PSS

7440-50-8 Copper 0.13 mg/L 0.0025 0.0050 1.00 PSS
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ML#:010800208-03 container [01] Field Ident: TP-202I SPLP Extract Site Name: Portsmouth
Matrix: LQM-Non-Potable Water Preservative: None Date Collected:2008-03-14

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031808CW1
Date Prepared:2008-03-18 16:14:00 Date Analyzed: 2008-03-20 16:14:41

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 0.039 mg/L 0.0040 0.0080 1.00 PSS

7440-50-8 Copper 0.011 mg/L 0.0025 0.0050 1.00 PSS

Millennium Laboratories Inc. - CERTIFICATE OF RESULTS

Tracking #:4685.0 [QuintessentialLIMS-Version-8.0.6] Page 5 of 11



ML#:010800208-04 container [01] Field Ident: TP-202J SPLP Extract Site Name: Portsmouth
Matrix: LQM-Non-Potable Water Preservative: None Date Collected:2008-03-14

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031808CW1
Date Prepared:2008-03-18 16:14:00 Date Analyzed: 2008-03-20 16:20:18

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 0.11 mg/L 0.0040 0.0080 1.00 PSS

7440-50-8 Copper 0.035 mg/L 0.0025 0.0050 1.00 PSS

Millennium Laboratories Inc. - CERTIFICATE OF RESULTS

Tracking #:4685.0 [QuintessentialLIMS-Version-8.0.6] Page 6 of 11



ML#:010800208 Field Ident: Lab Blank Site Name:
Matrix: LQM-Non-Potable Water Preservative: none Date Collected:

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031808CW1
Date Prepared:2008-03-18 16:14:00 Date Analyzed: 2008-03-20 13:16:26

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 0.0040 U mg/L 0.0040 0.0080 1.00 PSS

7440-50-8 Copper 0.0025 U mg/L 0.0025 0.0050 1.00 PSS
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ML #:010800208 Field Ident: LCS/LCSD Site Name:
Matrix: LQM-Non-Potable Water Preservative: none Date Collected:

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031808CW1
Date Prepared:2008-03-18 16:14:00 Date Analyzed: 2008-03-20 13:21:55

Laboratory Control Samples
Parameters Spike

Result
QUAL LB Result Expect

Value
Units Spike %

Recovery
Spike
%RPD

Accuracy
Limit

Precision
Limit

Lead 0.417 0.00400U 0.400 mg/L 104 0.096 80 - 120 20

Lead 0.417 0.00400U 0.400 mg/L 104 80 - 120

Copper 0.378 0.00250U 0.400 mg/L 94 0.63 80 - 120 20

Copper 0.380 0.00250U 0.400 mg/L 95 80 - 120
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ML #:010800208[ 010800209--0106] Field Ident: MS/MSD Site Name:
Matrix: LQM-Non-Potable Water Preservative: HNO3(1:1) Date Collected:2008-03-10 16:30:00

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031808CW1
Date Prepared:2008-03-18 16:14:00 Date Analyzed: 2008-03-20 13:40:19

Matrix Spike Samples
Parameters Spike

Result
QUAL Parent

Result
Expect
Value

Units Spike %
Recovery

Spike
%RPD

Accuracy
Limit

Precision
Limit

Lead 0.413 0.00400U 0.400 mg/L 103 0.63 75 - 125 20

Lead 0.411 0.00400U 0.400 mg/L 103 75 - 125

Copper 0.386 0.00250U 0.400 mg/L 97 0.59 75 - 125 20

Copper 0.388 0.00250U 0.400 mg/L 97 75 - 125
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ML #:010800208[ 010800209--1201] Field Ident: MS/MSD Site Name:
Matrix: LQM-Non-Potable Water Preservative: HNO3(1:1) Date Collected:2008-03-11 14:10:00

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031808CW1
Date Prepared:2008-03-18 16:14:00 Date Analyzed: 2008-03-20 15:00:26

Matrix Spike Samples
Parameters Spike

Result
QUAL Parent

Result
Expect
Value

Units Spike %
Recovery

Spike
%RPD

Accuracy
Limit

Precision
Limit

Lead 0.399 0.00400U 0.400 mg/L 100 0.55 75 - 125 20

Lead 0.396 0.00400U 0.400 mg/L 99 75 - 125

Copper 0.382 0.00250U 0.400 mg/L 95 1.5 75 - 125 20

Copper 0.388 0.00250U 0.400 mg/L 97 75 - 125
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Data Flag Summary and Definitions of Qualifiers

A = Result reported is the mean (average) of 2 or more discrete and separate determinations.
D = Surrogate or matrix spike diluted out.
I = The reported value is between the laboratory limit of detection (LOD) and the laboratory limit of quantitation(LOQ).
J = Estimated value - may not be accurate. Use of this code requires justification as follows:

1. Exceedance of surrogate recovery limits.
2. Existence of no quality control criteria for a component.
3. Failure to meet established precision and accuracy criteria.
4. Matrix interference.
5. Questionable data due to improper field or lab protocols.
"J" values are exclusive and are not used in conjunction with other codes.

K = Indicates off scale low and the actual value is known to be less than the value listed. Used if the value is less than the lowest
calibration standard when the calibration curve is known to be non-linear. Can also be used if the actual value is known to be less
than the reported value based on sample size or dilution.

L = Off-scale high and the actual value is known to be greater than the reported value. Used when the sample concentration of the
analyte exceeds the linear range or highest calibration standard and the calibration curve is known to exhibit a negative deflection.

M = To be used for chemical analysis: the presence of the analyte is verified but not quantified and the actual value is less than the value
reported.

N = Presumptive evidence of presence of compound. To be used when the compound has been determined by TIC (Mass spectral library
search) or if presence of the compound cannot be confirmed using alternate procedures.

O = Indicates that the analysis was lost or not performed.
P = The concentration determined by the second column confirmation exceeded 40%D. The presence/absence of the compound can not

be confirmed by GC/MS due to the low concentration. However, in the analyst's opinion, the compound is present in the sample and
affected by matrix interference on one GC column. The concentration most appropriate to the sample matrix has been reported.

Q = Indicates that the sample was prepared or analyzed after the holding time had expired.
S = Analyte presence/absence has been determined using a historical relative retention time and mass spectral library search. If the

analyte was determined to be absent, it is reported as the PQL qualified with a U. If the analyte was determined to be present, the
estimated concentration is determined using a historical calibration factor.

T = Reported value is less than the laboratory limit of detection (LOD). The value is reported for informational purposes only and is not
used in statistical analysis.

U = Indicates that a specific compound was analyzed for but not detected. The reported value shall be the laboratory limit of detection
(LOD).

V = Indicates blank contamination (i.e. the compound was detected in the sample and the associated method blanks).
X = The spiking solution was inadvertently omitted during the extraction procedure.
Y = Laboratory analysis was performed on sample that was unpreserved or improperly preserved; therefore, the data may be inaccurate.
? = Indicates that the data should not be used since some or all of the quality control data for the analyte fall outside limits and the

presence or absence of the analyte cannot be determined from the data.
* = Analysis was not performed due to interference.

NS = Not spiked - Surrogate or spike solution was inadvertently omitted.

Hierarchy = ? *,O Y V K L M I U T A N Q J S P X.

Abbreviation Definitions and Acronyms

%REC = Percent Recovery %RPD = Relative Percent Difference DL= Dilution1 DD= Dilution2 TD = Dilution3 QD = Dilution4
DUP = Duplicate LCS/LCSD = Laboratory Control Spike/Duplicate MS/MSD = Matrix Spike/Duplicate QUAL = Qualifier

DF|QF = Dilution|Quantitation Factor LOQ [PQL] = Practical Quantitation Limit
LOD [MDL] = Limit Of Detection/Method Detection Limit. The minimum concentration of an analyte of interest that can be measured and reported with 99

% confidence that the analyte concentration is greater than zero. The LOD for an analyte is determined from the preparation and analysis of a sample in a
given matrix containing the analyte. LODs have been determined following the procedure specified in "New and Alternative Analytical Laboratory Methods",
DEP-QA-001/01 (September 1, 2003) which is incorporated by reference in Rule 62-160.800, F.A.C., unless otherwise specified by a mandated test method

for which the laboratory is certified.
HCL(1:1)=Hydrochloric Acid HNO3(1:1)=Nitric Acid H2SO4(1:1)=Sulfuric Acid Na2S2O3=Sodium Thiosulfate HgCl2=Mercuric Chloride

MCA=Monochloroacetic Acid

Subcontracted Laboratory Certification Information

No Subcontracted Laboratories were used for these samples.

END CERTIFICATE OF RESULTS
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Millennium Laboratories Inc.
12721 Race Track Road
Tampa, FL 33626-1314
Phone: (813) 925-3871

Florida Department of Health Certification Number E84899

APPENDED CERTIFICATE OF RESULTS

TRACKING Number:4681.0 DATE OF ISSUE:03-25-2008 13:57:23

Client Project ID: Portsmouth
Lab Project ID: 010800181

This Certificate of Results is provided for:
Mr. Erik Groenendijk

ART Engineering, LLC
12526 Leatherleaf Drive
Tampa, Florida 33626

813-961-2374

Kathy Sheffield - Lab Director/Project-Mgr. Donald Duquaine - CIO - QAQC

This Certificate of Results meets all the requirements of 2003-NELAC Specifications unless otherwise specified within this
report. This Certificate shall not be reproduced except in full, without the written consent of Millennium Laboratories. This
Certificate of Results relates only to items tested or to the samples as received by Millennium Laboratories Inc. The estimated
uncertainty of these test results is based on statistics that can be furnished upon request. If you have obtained possession of this
Certificate of Results and you are not the intended recipient, as indicated above, please preserve the confidential nature of this
report and notify Millennium Laboratories using the contact information above. Millennium Laboratories retains ownership of
this document until properly delivered to the intended recipient.
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Case Narrative - Observations, Opinions and Interpretations

Two solid samples were received on March 05, 2008 in good condition. The samples were received at ambient temperature
(25ºC) and were analyzed for Pb-SPLP and Cu-SPLP by EPA Method 1312/6010B. The SPLP extractions were subcontracted
to SunLabs, Tampa, FL Certification #84809. Laboratory SOP MLME-0005 was used for the analysis performed by MLI.

The initial sample results were reported on MLI Log #010800181-ORIGINAL. Upon receipt of the initial results, the client
requested reanalysis of the samples for PB-SPLP and Cu-SPLP by EPA Method 1312/6010B. The SPLP extractions were
again subcontracted to SunLabs, Tampa, FL Certification #84809. Laboratory SOP MLME-0005 was used for the analysis
performed by MLI.

EPA Method 6010B - Both samples required dilution due to the abundance of target analytes.

No additional QA/QC issues were encountered. All spikes were recovered within established limits. All method-specified
holding times were met.

The client's chain of custody form and the subcontracted laboratory's report have been attached to the laboratory's Certificate
of Results.

Sample Information:
ML Sample Number: Client Sample ID: Date Collected:

010800181-01 TP-201BC 2008-03-05
010800181-02 TP-202BC 2008-03-05
010800181-03 TP-201BC SPLP Extract 2008-03-05
010800181-04 TP-202BC SPLP Extract 2008-03-05
010800181-05 TP-201BC SPLP Ext. 031708 2008-03-05
010800181-06 TP-202BC SPLP Ext. 031708 2008-03-05

Matrix Spike Information:
Analysis Performed: Identifier MS/MSD: ML Sample #

MS/MSD:
ML Batch ID:

A6010B-CuPb Batch 010800212--0201 031908CW1

A6010B-CuPb Batch 010800212--0201 031908CW1

A6010B-CuPb Batch 010800216--0207 031908CW1

A6010B-CuPb Batch 010800216--0207 031908CW1

Millennium Laboratories Inc. - APPENDED CERTIFICATE OF RESULTS
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ML#:010800181-05 container [01] Field Ident: TP-201BC SPLP Ext. 031708 Site Name: Portsmouth
Matrix: LQM-Non-Potable Water Preservative: None Date Collected:2008-03-05

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031908CW1
Date Prepared:2008-03-19 12:25:00 Date Analyzed: 2008-03-20 19:30:03

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 1.3 mg/L 0.0040 0.0080 1.00 PSS

Millennium Laboratories Inc. - APPENDED CERTIFICATE OF RESULTS
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ML#:010800181-05 container [01] Field Ident: TP-201BC SPLP Ext. 031708 Site Name: Portsmouth
Matrix: LQM-Non-Potable Water Preservative: None Date Collected:2008-03-05

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031908CW1
Date Prepared:2008-03-19 12:25:00 Date Analyzed: 2008-03-24 14:28:11

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7440-50-8 Copper 5.6 mg/L 0.025 0.050 10.0 PSS

Millennium Laboratories Inc. - APPENDED CERTIFICATE OF RESULTS
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ML#:010800181-06 container [01] Field Ident: TP-202BC SPLP Ext. 031708 Site Name: Portsmouth
Matrix: LQM-Non-Potable Water Preservative: None Date Collected:2008-03-05

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031908CW1
Date Prepared:2008-03-19 12:25:00 Date Analyzed: 2008-03-20 19:36:00

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7440-50-8 Copper 0.53 mg/L 0.0025 0.0050 1.00 PSS

Millennium Laboratories Inc. - APPENDED CERTIFICATE OF RESULTS
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ML#:010800181-06 container [01] Field Ident: TP-202BC SPLP Ext. 031708 Site Name: Portsmouth
Matrix: LQM-Non-Potable Water Preservative: None Date Collected:2008-03-05

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031908CW1
Date Prepared:2008-03-19 12:25:00 Date Analyzed: 2008-03-24 14:33:52

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 4.0 mg/L 0.040 0.080 10.0 PSS
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ML#:010800181 Field Ident: Lab Blank Site Name:
Matrix: LQM-Non-Potable Water Preservative: none Date Collected:

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031908CW1
Date Prepared:2008-03-19 12:25:00 Date Analyzed: 2008-03-20 16:25:29

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7440-50-8 Copper 0.0025 U mg/L 0.0025 0.0050 1.00 PSS
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ML#:010800181 Field Ident: Lab Blank Site Name:
Matrix: LQM-Non-Potable Water Preservative: none Date Collected:

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031908CW1
Date Prepared:2008-03-19 12:25:00 Date Analyzed: 2008-03-20 16:25:59

CAS# Parameter Result QUAL Units LOD(MDL) LOQ(PQL) DF|QF Analyst

7439-92-1 Lead 0.0040 U mg/L 0.0040 0.0080 1.00 PSS
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ML #:010800181 Field Ident: LCS/LCSD Site Name:
Matrix: LQM-Non-Potable Water Preservative: none Date Collected:

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031908CW1
Date Prepared:2008-03-19 12:25:00 Date Analyzed: 2008-03-20 16:30:58

Laboratory Control Samples
Parameters Spike

Result
QUAL LB Result Expect

Value
Units Spike %

Recovery
Spike
%RPD

Accuracy
Limit

Precision
Limit

Copper 0.370 0.00250U 0.400 mg/L 92 2.4 80 - 120 20

Copper 0.361 0.00250U 0.400 mg/L 90 80 - 120

Millennium Laboratories Inc. - APPENDED CERTIFICATE OF RESULTS
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ML #:010800181 Field Ident: LCS/LCSD Site Name:
Matrix: LQM-Non-Potable Water Preservative: none Date Collected:

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031908CW1
Date Prepared:2008-03-19 12:25:00 Date Analyzed: 2008-03-20 16:31:24

Laboratory Control Samples
Parameters Spike

Result
QUAL LB Result Expect

Value
Units Spike %

Recovery
Spike
%RPD

Accuracy
Limit

Precision
Limit

Lead 0.397 0.00400U 0.400 mg/L 99 1.5 80 - 120 20

Lead 0.391 0.00400U 0.400 mg/L 98 80 - 120

Millennium Laboratories Inc. - APPENDED CERTIFICATE OF RESULTS

Tracking #:4681.0 [QuintessentialLIMS-Version-8.0.6] Page 10 of 15



ML #:010800181[ 010800212--0201] Field Ident: MS/MSD Site Name:
Matrix: LQM-Non-Potable Water Preservative: HNO3(1:1) Date Collected:2008-03-13 17:10:00

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031908CW1
Date Prepared:2008-03-19 12:25:00 Date Analyzed: 2008-03-20 18:31:26

Matrix Spike Samples
Parameters Spike

Result
QUAL Parent

Result
Expect
Value

Units Spike %
Recovery

Spike
%RPD

Accuracy
Limit

Precision
Limit

Copper 0.368 0.00270I 0.400 mg/L 91 6.3 75 - 125 20

Copper 0.393 0.00270I 0.400 mg/L 97 75 - 125

Millennium Laboratories Inc. - APPENDED CERTIFICATE OF RESULTS
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ML #:010800181[ 010800212--0201] Field Ident: MS/MSD Site Name:
Matrix: LQM-Non-Potable Water Preservative: HNO3(1:1) Date Collected:2008-03-13 17:10:00

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031908CW1
Date Prepared:2008-03-19 12:25:00 Date Analyzed: 2008-03-20 18:31:53

Matrix Spike Samples
Parameters Spike

Result
QUAL Parent

Result
Expect
Value

Units Spike %
Recovery

Spike
%RPD

Accuracy
Limit

Precision
Limit

Lead 0.398 0.00400U 0.400 mg/L 99 3.4 75 - 125 20

Lead 0.411 0.00400U 0.400 mg/L 103 75 - 125

Millennium Laboratories Inc. - APPENDED CERTIFICATE OF RESULTS
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ML #:010800181[ 010800216--0207] Field Ident: MS/MSD Site Name:
Matrix: LQM-Non-Potable Water Preservative: HNO3(1:1) Date Collected:2008-03-13 13:55:00

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031908CW1
Date Prepared:2008-03-19 12:25:00 Date Analyzed: 2008-03-20 17:05:37

Matrix Spike Samples
Parameters Spike

Result
QUAL Parent

Result
Expect
Value

Units Spike %
Recovery

Spike
%RPD

Accuracy
Limit

Precision
Limit

Copper 0.368 0.00620 0.400 mg/L 90 1.4 75 - 125 20

Copper 0.363 0.00620 0.400 mg/L 89 75 - 125
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ML #:010800181[ 010800216--0207] Field Ident: MS/MSD Site Name:
Matrix: LQM-Non-Potable Water Preservative: HNO3(1:1) Date Collected:2008-03-13 13:55:00

Lab Filtered: No Report Code: A6010B-CuPb SOP : MLME-0006, MLME-0005
Instrument : MET-ICP-01

Method: EPA 6010B ICP Metals [Cu, Pb] Batch ID:031908CW1
Date Prepared:2008-03-19 12:25:00 Date Analyzed: 2008-03-20 17:06:03

Matrix Spike Samples
Parameters Spike

Result
QUAL Parent

Result
Expect
Value

Units Spike %
Recovery

Spike
%RPD

Accuracy
Limit

Precision
Limit

Lead 0.366 0.00400U 0.400 mg/L 92 2.3 75 - 125 20

Lead 0.358 0.00400U 0.400 mg/L 89 75 - 125
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Data Flag Summary and Definitions of Qualifiers

A = Result reported is the mean (average) of 2 or more discrete and separate determinations.
D = Surrogate or matrix spike diluted out.
I = The reported value is between the laboratory limit of detection (LOD) and the laboratory limit of quantitation(LOQ).
J = Estimated value - may not be accurate. Use of this code requires justification as follows:

1. Exceedance of surrogate recovery limits.
2. Existence of no quality control criteria for a component.
3. Failure to meet established precision and accuracy criteria.
4. Matrix interference.
5. Questionable data due to improper field or lab protocols.
"J" values are exclusive and are not used in conjunction with other codes.

K = Indicates off scale low and the actual value is known to be less than the value listed. Used if the value is less than the lowest
calibration standard when the calibration curve is known to be non-linear. Can also be used if the actual value is known to be less
than the reported value based on sample size or dilution.

L = Off-scale high and the actual value is known to be greater than the reported value. Used when the sample concentration of the
analyte exceeds the linear range or highest calibration standard and the calibration curve is known to exhibit a negative deflection.

M = To be used for chemical analysis: the presence of the analyte is verified but not quantified and the actual value is less than the value
reported.

N = Presumptive evidence of presence of compound. To be used when the compound has been determined by TIC (Mass spectral library
search) or if presence of the compound cannot be confirmed using alternate procedures.

O = Indicates that the analysis was lost or not performed.
P = The concentration determined by the second column confirmation exceeded 40%D. The presence/absence of the compound can not

be confirmed by GC/MS due to the low concentration. However, in the analyst's opinion, the compound is present in the sample and
affected by matrix interference on one GC column. The concentration most appropriate to the sample matrix has been reported.

Q = Indicates that the sample was prepared or analyzed after the holding time had expired.
S = Analyte presence/absence has been determined using a historical relative retention time and mass spectral library search. If the

analyte was determined to be absent, it is reported as the PQL qualified with a U. If the analyte was determined to be present, the
estimated concentration is determined using a historical calibration factor.

T = Reported value is less than the laboratory limit of detection (LOD). The value is reported for informational purposes only and is not
used in statistical analysis.

U = Indicates that a specific compound was analyzed for but not detected. The reported value shall be the laboratory limit of detection
(LOD).

V = Indicates blank contamination (i.e. the compound was detected in the sample and the associated method blanks).
X = The spiking solution was inadvertently omitted during the extraction procedure.
Y = Laboratory analysis was performed on sample that was unpreserved or improperly preserved; therefore, the data may be inaccurate.
? = Indicates that the data should not be used since some or all of the quality control data for the analyte fall outside limits and the

presence or absence of the analyte cannot be determined from the data.
* = Analysis was not performed due to interference.

NS = Not spiked - Surrogate or spike solution was inadvertently omitted.

Hierarchy = ? *,O Y V K L M I U T A N Q J S P X.

Abbreviation Definitions and Acronyms

%REC = Percent Recovery %RPD = Relative Percent Difference DL= Dilution1 DD= Dilution2 TD = Dilution3 QD = Dilution4
DUP = Duplicate LCS/LCSD = Laboratory Control Spike/Duplicate MS/MSD = Matrix Spike/Duplicate QUAL = Qualifier

DF|QF = Dilution|Quantitation Factor LOQ [PQL] = Practical Quantitation Limit
LOD [MDL] = Limit Of Detection/Method Detection Limit. The minimum concentration of an analyte of interest that can be measured and reported with 99

% confidence that the analyte concentration is greater than zero. The LOD for an analyte is determined from the preparation and analysis of a sample in a
given matrix containing the analyte. LODs have been determined following the procedure specified in "New and Alternative Analytical Laboratory Methods",
DEP-QA-001/01 (September 1, 2003) which is incorporated by reference in Rule 62-160.800, F.A.C., unless otherwise specified by a mandated test method

for which the laboratory is certified.
HCL(1:1)=Hydrochloric Acid HNO3(1:1)=Nitric Acid H2SO4(1:1)=Sulfuric Acid Na2S2O3=Sodium Thiosulfate HgCl2=Mercuric Chloride

MCA=Monochloroacetic Acid

Subcontracted Laboratory Certification Information

Please see attached report from Sun Labs Inc., Tampa, FL Certification # E84809

END CERTIFICATE OF RESULTS
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March 18, 2008

Re: 
Client Project Description: Portsmouth

080317.04

Enclosed is the report of laboratory analysis for the following samples:

Dear Ms. Sheffield:

SunLabs Project Number:

Kathy Sheffield
Millennium Laboratories, Inc.
12721 Race Track Road
Tampa, FL  33626

Sample Number Sample Description Date Collected
62801 TP-201BC 03/05/08
62802 SPLP Leachate/62801 (TP-201BC)
62803 TP-202BC 03/05/08
62804 SPLP Leachate/62803 (TP-202BC)

Michael W. Palmer
Vice President, Laboratory Operations

Enclosures

Copies of the Chain(s)-of-Custody, if received, are attached to this report.

If you have any questions or comments concerning this report, please do not hesitate to contact 
us.

Cover Page 1 of 1

Unless Otherwise Noted and Where Applicable:  

These samples were received at the proper temperature and were analyzed as received.  The results herein relate only to the items tested or to the samples as received by the laboratory • This report 
shall not be reproduced except in full, without the written approval of the laboratory • Results for all solid matrices are reported on a dry weight basis •  All samples will be disposed of within 45 days of the 
date of receipt of the samples • All samples in the body of the report are environmental samples.  All results in the Quality Control (QC) section are labeled appropriately • All results meet the 
requirements of the NELAC standards • Footnotes are given at the end of the report • Uncertainty values are available upon request.

SunLabs, Inc.
5460 Beaumont Center Blvd., Suite 520
Tampa, FL  33634

Phone:   (813) 881-9401
Email:     Info@SunLabsInc.com
Website: www.SunLabsInc.com



Report of Laboratory Analysis
SunLabs

Project Number

080317.04 Project Description

Portsmouth

Millennium Laboratories, Inc.

March 18, 2008

62801
Sample Designation TP-201BC

Parameters ResultsUnitsMethod

SunLabs Sample Number Matrix

Date Received

Solid

03/17/08 13:20

Date/Time
Analyzed

Date/Time
Prep

Date Collected 03/05/08 

Dil
Factor

MDL CAS
Number

RL

Synthetic Precipitation Leaching Procedure
03/17/08SPLP - Date Leached 1312 03/17/08  03/17/08  1
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Laboratory ID Number - E84809 Phone: (813) 881-9401
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SunLabs, Inc.
5460 Beaumont Center Blvd., Suite 520
Tampa, FL  33634



Report of Laboratory Analysis
SunLabs

Project Number

080317.04 Project Description

Portsmouth

Millennium Laboratories, Inc.

March 18, 2008

62803
Sample Designation TP-202BC

Parameters ResultsUnitsMethod

SunLabs Sample Number Matrix

Date Received

Solid

03/17/08 13:20

Date/Time
Analyzed

Date/Time
Prep

Date Collected 03/05/08 

Dil
Factor

MDL CAS
Number

RL

Synthetic Precipitation Leaching Procedure
03/17/08SPLP - Date Leached 1312 03/17/08  03/17/08  1
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Tampa, FL  33634



Report of Laboratory Analysis
SunLabs

Project Number

080317.04 Project Description

Portsmouth

Millennium Laboratories, Inc.

March 18, 2008

Footnotes

* SunLabs is not currently NELAC certified for this analyte.
I The reported value is between the laboratory method detection limit and the laboratory practical 

quantitation limit.
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
MB Method Blank
MS Matrix Spike
MSD Matrix Spike Duplicate
NA Sample not analyzed at client's request.
RL RL(reporting limit) = PQL(practical quantitation limit).
RPD Relative Percent Difference
V Indicates that the analyte was detected in both the sample and the associated method blank.
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APPENDIX F 
 

RESPONSES TO COMMENTS 
 
 

F.1 RESPONSE TO COMMENTS ON REVISED DRAFT 
DOCUMENT 

F.2 RESPONSES TO MEDEP FOLLOW-UP COMMENTS ON 
REVISED DRAFT DOCUMENT 

F.3 RESPONSES TO MEDEP COMMENTS ON DRAFT FINAL 
DOCUMENT 



F.1 RESPONSE TO COMMENTS ON REVISED DRAFT DOCUMENT 







RESPONSES TO TECHNICAL COMMENTS 
DRAFT FEASIBILITY STUDY REPORT FOR OPERABLE UNIT 2 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
 
The comment responses presented below have been developed to reflect the action items 
identified during the November 17 to 20, 2008 conversations held between the Navy, 
Portsmouth Naval Shipyard, Maine Department of Environmental Protection (MEDEP), United 
States Environmental Protection Agency (USEPA), and Tetra Tech NUS, Inc. (TtNUS) and 
resolution of MEDEP and USEPA comments on the September 2008 Draft OU2 Supplemental 
Remedial Investigation (RI) Report.  Notes capturing the November 2008 discussions and 
action items are presented as Attachment A to this response to comments letter.  OU2 RI 
comment resolution, including responses to comments and meeting minutes, are documented in 
Appendix D of the March 2010 Final OU2 Supplemental RI Report.  These responses to 
comments on the OU2 Feasibility Study (FS) Report provide specific responses and text 
revisions, where appropriate, related to the development and evaluation of remedial alternatives 
for OU2.  Responses to comments that are related to risk or RI issues refer to the resolution of 
comments as provided in the OU2 RI. 
 
As a result of FS related conversations and resolution of RI issues, the following major edits will 
be made to the alternatives in the Draft Final OU2 FS Report.  A more detailed description of 
the alternatives is provided in Attachment B in these responses to comments. 
 
1. The FS will be revised to clearly indicate that areas within the footprints of the buildings are 

within the limits of OU2 and are considered a part of the remedy,  Alternatives will be revised 
to include Land Use Controls (LUCs) for the soil beneath building footprints if soil beneath 
the buildings is not removed or treated, 

 
2. Alternative DRMO-3 will be revised to include the removal of all material within the DRMO 

area limits (including the existing interim cap area), with the exception of the material that is 
located beneath Building 298.  LUCs would be used to prevent unacceptable human 
exposure to contaminated soil located beneath Building 298.  Groundwater monitoring 
would be conducted following removal to address uncertainties related to contaminant 
migration.   

 
3. Alternative DRMO-4 will be revised to include the removal of all contaminated soil exceeding 

the construction worker cleanup levels, including the interim cap area, with the exception of 
the material that is located beneath Building 298.  LUCs would be used to prevent 
unacceptable human exposure to contaminated soil.  Groundwater monitoring would be 
conducted following removal to address uncertainties related to contaminant migration.   

 
4. Alternative DRMO-5 will be revised to remove the contaminated soil outside the interim cap 

area with concentrations exceeding the construction worker cleanup goals and transporting 
the soil off-yard for disposal. A permanent cap (RCRA C) would be constructed in the area 
where the interim cap is currently located.  The permanent cap would meet the requirements 
established for the closure of landfills within the State of Maine.  LUCs would be used to 
prevent unacceptable human exposure to contaminated soil.  Groundwater monitoring 
would be conducted following removal to address uncertainties related to contaminant 
migration.   
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5. The western site limit lines will be dashed to indicate uncertainty in the limits of the site in 
this area and language will be added to the FS to indicate that a pre-design investigation will 
be performed to determine the need to extend the limits of the site in this area. 

 
Attachment C provides revised text for Sections 1 and 2 that reflect revisions based on the 
responses to MEDEP and USEPA technical comments and USEPA Legal comments. 
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RESPONSES TO MEDEP COMMENTS DATED DECEMBER 23, 2008 
DRAFT FEASIBILITY STUDY REPORT FOR OPERABLE UNIT 2 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
 
 
General Comments 
 
1. Comment:  In Section 1, the text notes in several places that the DRMO cap is “interim”.  In 

discussion with Navy at the November 20, 2008 technical meeting there was agreement to 
provide supporting information that would demonstrate that the cap can serve as a 
permanent remedy for that portion of the DRMO. This information must be reviewed by 
MEDEP engineering staff to ensure the cap is sufficiently protective.  Until we agree with the 
Navy’s supporting information the existing interim cap should not be considered an effective 
alternative or component of an alternative. 

 
Response:  Based on the November 2008 technical meeting the Navy agreed that the 
existing cap at the DRMO was an interim measure and that alternatives for addressing 
contamination under the cap will be revised.  Revised alternatives are provided in 
Attachment B attached to these responses to comments. 

 
2. Comment:  According to data from previous investigations there are concentrations of lead 

as high as 255,000 mg/kg – 25.5% - at the southwest corner of Building 298 in the top six 
inches of soil.  Other nearby locations have soil concentrations of 130,000 mg/kg and 
110,000 mg/kg in the top two feet of soil.  MEDEP’s Remedial Action Guidelines do not 
allow any anthropogenic compounds in soil at concentrations greater than 10,000 ppm (1%).  
The interim cap does cover these locations however, regardless of the cap, either interim or 
permanent, such highly contaminated soil must be removed and transported to a proper 
disposal facility.  In addition to MEDEP policy regarding soil contamination, the 
concentrations are too high to risk any possible erosion into the river due to potential future 
catastrophic flooding resulting from global warming. 

 
Response:  Based on the November 2008 technical meetings alternatives will be revised so 
soil with high lead (greater than cleanup levels for the protection of construction workers) 
would either be removed or capped with a permanent cap system that would meet MEDEP 
published performance standards and would prevent the erosion of the soil beneath the cap 
system.  For these alternatives the MEDEP performance standards for cap construction 
would become an applicable action-specific ARAR.  

 
3. Comment:  There are several places in the text, especially the tables in Section 5, where 

the word “implantation” has been used where “implementation” should be used.  Please 
correct these errors. 

 
Response:  The text will be corrected.  

 
Specific Comments 

 
4. Comment:  1.4.2 and 1.4.3, pp. 1-4 – 1-5:  Based on discussion at the technical meeting   

regarding the removal of contaminated soil and regrading of the area near Building 348, the 
text needs to reference this area as it is likely a part of past DRMO activity. If the evaluation 
of this area determines residual impacted soils remain, then the figures and calculations of 
areas/volumes may need to be revised. 
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Response:  The Navy concurs that there is uncertainty regarding the site boundary and 
remedial areas in this western portion of OU2.  The text in Sections 1.0 and 2.0 will be 
revised, based on the March 2010 Final OU2 Supplemental RI Report, to reflect that 
uncertainty.  The alternatives text in Section 4.0 will be revised to state that pre-design 
samples will be collected prior to the implementation of a remedial action to resolve the 
uncertainties associated with the western limits of OU2 contamination.  The western area 
will be included in the site boundary as appropriate based on the results of the pre-design 
investigation. 

 
5. Comment:  1.5, p. 1-9: “…the trench is considered a clean area within OU2.”  The MEDEP 

has no record of ever receiving the November 2005 Building 298 Trenching Closeout Report 
in which the clean designation was made.  Please forward a copy of this document to us.  If 
contamination exists below the depth of the trench land use controls will be necessary to 
prevent excavation into contaminated soil. 

 
Response:  This information was discussed in the OU2 Additional Investigation QAPP 
(TtNUS, October 2007).  The November 2005 Building 298 Trenching Closeout Report is 
available in the Administrative Record as document N00102.AR.001510.   
 
Based on the concentrations within the residual soil under the trench, LUCs are not 
necessary for this area.  Soil borings in the area of the trench were targeted to a depth of 10 
feet below ground surface (bgs).  The trench was excavated to 4 feet bgs.  Only one 
exceedance of PRGs was detected in the 4 to 10 foot depth.  One soil boring from 8 to 10 
feet bgs exceeded the residential PRG for lead (400 mg/kg) with a value of 438 mg/kg.  
Therefore, LUCs are not required for this area.  

 
6. Comment:  2.1.2., 2-6, first paragraph: "…there are no wetlands…"   After this phrase 

please add “as defined in EO11990…” to differentiate it from the definition of wetlands as 
defined in MEDEP Ch. 1000.  As defined in Ch. 1000 the shoreline at OU2 is considered a 
wetland. 

 
Response:  The referenced paragraph on the Federal Protection of Wetlands Executive 
Order 11988 will be removed from the text because the requirements of the Executive Order 
have been removed from 40 CFR Part 6.  Reference to MEDEP Ch. 1000 will be added to 
the discussion of the Maine Wetlands Protection Rules (06-096 CMR Part 310).   

 
7. Comment:  2.5, p. 2-17, 1st paragraph: “The area around Building 348 was not included…” 

See Comment 4 above.     
 
Response:  The text will be revised to indicate the uncertainty in the western area including 
Building 348 and that a pre-design will be conducted to determine the appropriate boundary.  
Please see the Navy’s response to MEDEP Comment No. 4.   
 

8. Comment:  2.5, p. 2-17, last sentence: Change 1,6000 to 1,600.  
 

Response:  The indicated error will be corrected. 
 
9. Comment:  2.5, p. 2-18, 1st paragraph: “The area including the bedrock outcrop to the 

west…”  
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This text appears to contradict the later evaluation of remedial options (WDA-3 and WDA-4) 
that include removal and or consolidation of these pockets of soil into the main portion of the 
Waste Disposal Area. Please revise as needed, or simply note that they were not included 
in the volume calculations.  
 
Response:  The pockets of soil were included in the volume estimates.  The text in Section 
2.5 indicated that the pockets of soil in the bedrock outcrop is not included in the estimate 
will be deleted. 

 
10. Comment:  2.5, p. 2-18 2nd paragraph:  “Addressing the area contaminated with lead at 

concentrations greater than 4,000 mg/kg would likely result in exposure concentrations less 
than the construction worker PRG based on 60-day exposure…”  Please clarify this 
statement.  The table on p. 2-15 indicates that the 60-day construction worker PRG for lead 
is 2,000 mg/kg. 
 
Response:  The Navy appreciates the opportunity to clarify this point.  As provided in 
Section 2.3, “The PRGs are the chemical-specific goals for representative site 
concentrations (based on the exposure concentration) that, when achieved, will result in site 
concentrations that pose an acceptable risk for the targeted receptor.  PRGs have been 
developed on a receptor-specific basis for protection of human health from exposure to soil 
contaminants.”  
 
The remediation areas were developed so that remediation of the identified area would 
result in an exposure concentration equal to or less than the PRGs.  There are a few 
isolated sample locations outside of the area delineated based on 4,000 mg/kg of lead that 
had concentrations greater than 2,000 mg/kg.  Therefore, it is expected that remediating the 
soils within the area delineated based on 4,000 mg/kg would reduce the exposure 
concentration for lead to 2,000 mg/kg or less (i.e., less than the PRG based on 60-day 
construction worker exposure).   

 
11. Comment:  Table 2-1: In the OU1 Feasibility Study the chemical-specific ARARs included 

“Recommendations of the Technical Review Workgroup for Lead for an Approach to 
Assessing Risks Associated with Adult Exposures to Lead in Soil, USEPA, Jan. 2003.”  
Please include this in the OU2 ARARs table or explain why it is not included. 

 
Response:  The TRW reference will be added to Table 2-1.   

 
12. Comment:  Table 2-1, USEPA Region 9 PRGs: The reference should be to the updated 

September 2008 table. 
 

Response:  USEPA Region 9 PRGs (risk-based screening levels) were used in the risk 
assessment as screening levels and were included in the ARARs sections as TBCs. USEPA 
Regional Screening Levels (RSLs) are now being used as the risk screening levels, which 
are similar to the Region 9 PRGs.  The text on Page 2-4 will be revised to indicate that in 
2008, USEPA replaced region-specific risk-based screening levels (e.g., Region 9 PRGs) 
with RSLs. The USEPA risk-based screening levels were used as screening levels as part of 
the HHRA for OU2 and can be used to develop soil clean up goals.  This information will 
also be provided in Table 2-1.  This is consistent with the June 2010 Final Portsmouth OU1 
FS Report.  The most recent changes in RSLs did not include lead.  Because the 
remediation areas are being driven by lead cleanup levels, it is not anticipated that the most 
recent change in RSLs will affect the remediation areas for OU2.  However, the Navy will 
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evaluate whether the most recent change in the RSLs have affected the list of OU2 COCs 
and PRGs.  Following this evaluation the Navy will confirm whether there are any changes 
to the remediation areas.  The results will be provided in the Draft Final FS Report. 

 
13. Comment:  Table 2-2, Location-Specific ARARs: The OU3 ARARs table included the RCRA 

Floodplain Restrictions for Hazardous Waste Facilities, stating, “Remedial alternatives that 
involve construction in the 100-year floodplain would be designed, constructed, operated, 
and maintained to prevent washout of any hazardous waste by a 100-year flood and to 
result in no adverse effects on human health or the environment if washout were to occur.”  
This should be included in the OU2 ARARs table. 

 
Response:  Construction activities in the 100-year floodplain, within the OU2 shoreline area, 
are not anticipated as part of any alternatives for OU2.  Therefore, the 100-year floodplain 
ARARs will not be added to these action specific ARARs tables.  However because of the 
proximity of the construction zone to the Piscataqua River, emphasis on the erosion and 
sediment control ARARs have been added and are reflected in the revised Section 2.0 and 
Table 2-2 included in Attachment C to these responses to comments.  

 
14. Comment:  Table 2-3, p. 3/5: Maine Air Pollution Control Laws should be under State, not 

Federal, ARARs. 
 

Response:  The indicated ARAR will be replaced by the Maine Visible Emissions 
Regulation (38 MRSA 584; 06-096 CMR 101) and included in Table 2-3 under State 
ARARs.   

 
15. Comment:  Table 3-1, p. 2/4: The screening comment for ex-situ chemical fixation should 

be the same as for in-situ chemical fixation but is not.  Please clarify. 
 

Response:  As a result of including the interim capped area within the limits of excavation 
for offsite disposal, ex-situ chemical fixation will not be retained.  The main reason in-situ 
chemical fixation is eliminated is because of the difficulty to control the treatment within 
heterogeneous soil mixtures.  The screening comments will be revised as follows: 
 
In-situ chemical fixation screening comment - “Eliminate because the use of this technology 
to reduce the mobility of contaminants or to prepare a surface barrier by in-situ application 
would be difficult to control due to the heterogeneous nature of the soil.” 
 
Ex-situ chemical fixation screening comment – “Retain; the use of this technology could help 
to reduce the mobility of high lead concentrations in soil excavated from the interim capped 
area.  This reduction in mobility would allow a potentially hazardous soil to be disposed as 
non-hazardous.” 

 
16. Comment:  3.5.2, p. 3-20: “The depth of waste and contaminated soils within the DRMO 

area extends 6 feet below ground surface …”  MEDEP agrees with the statement in general 
but notes that there are locations at the DRMO (DSB-5, FCS-50, OU2-131) where the data 
indicate lead >1,000 mg/kg is found below 6 feet. The confirmation sampling proposed for 
any of the excavation alternatives could be applied to potential areas extending below 6 
feet. Please revise the sentence to “The depth of the majority of waste and contaminated 
soils…” or similar to reflect the limited areas where contamination may extend below 6 feet.  

 
Response:  The Navy concurs with the suggestion to add “the majority” to the text. 
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17. Comment:  4.2.2.1, p. 4-7, last sentence: LUCs are critical to the success of Alternative 
WDA-2.  Therefore, verification of the continued effectiveness of LUCs should be on at least 
a quarterly basis in the beginning. 

 
Response:  The FS identifies the need for LUCs as part of any alternative that leaves 
contamination in-place.  The text will be revised to indicate that frequency of inspection 
would be in accordance with the LUC RD.  For costing purposes, the FS will be revised to 
indicate LUCs reviews would be conducted on an annual basis.  

 
18. Comment:  4.2.7.2, p. 4-22, last sentence: “…there are no active treatment technologies to 

reduce contaminant toxicity, mobility, or volume associated with Alternative DRMO-3.” 
 

Soil washing/screening should reduce volume.  As stated in p. 3-10, “The use of soil 
washing along with screening would yield clean material that could be used as backfill on 
site…” 

 
Response:  No changes to the FS are warranted.  Screening and soil washing do not 
reduce contaminant volume or toxicity through treatment.  These processes simply remove 
the contaminant that adheres to the smaller soil partials from the larger rock fragments.  As 
a result, screening and soil washing allow you to remove the soil particles that contain the 
contamination rather than the larger rock that is not contaminated.  The separated soil 
streams will still require handling as if they had not been screened or washed unless 
characterization samples indicate otherwise.   
 

19. Comment:  4.2.8.1, p. 4-24:  “…capping the portion of the DRMO area adjacent to Building 
298 causing unacceptable industrial risk…”  The highest concentrations of lead in soil at the 
DRMO are found at the southeast corner of Building 298 and must be removed.  

 
Response:  Decision to remove contaminated media based on unacceptable risks for a 
receptor are based on the exposure unit and not individual soil sample locations.  Remedial 
option for capping would prevent unacceptable exposure to soil, and therefore, is a viable 
alternative for evaluation in the FS.   

 
20. Comment:  4.2.8.2, Implementability, p. 4-27: This section states that Alternative DRMO-4 

would require a significant amount of planning to implement.  However, Alternative DRMO-3, 
which requires significantly more excavation, is considered “relatively simple to implement.”  
Please explain this discrepancy. 

 
Response:  The Navy concurs that there is inconsistency in the description of 
implementability for these alternatives.  However, the alternatives use the same 
technologies (excavation and off-site disposal) for implementation, so the amount of 
planning is similar as far as the physical remedial action portion of the alternatives is 
considered.  With the newly revised alternatives discussed in Attachment B the only 
difference between the alternatives is the volume of soil excavated.  Implementation of the 
alternatives will be revised to indicate volume and workspace are the two major components 
contributing to the implementation evaluation. 

 
21. Comment:  Table 5-2, p. 1:  The table states that under Alternative DRMO-3 LUCs and 

O&M would not be required.  The depth of excavation for this alternative is six feet although 
there are high levels of contamination in the soil deeper than six feet.   As long as any 
contamination over unacceptable risk levels remain in the soil LUCs will be required to 
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ensure that contact with those contaminants do not occur.  Likewise, LUCs will be 
necessary to prevent future potential contact with any contaminants below existing 
buildings. 

 
Response:  The Navy concurs that LUCs are necessary and Table 5-2 will be revised.   
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RESPONSES TO USEPA COMMENTS DATED MARCH 9, 2009 
DRAFT FEASIBILITY STUDY REPORT FOR OPERABLE UNIT 2 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
 
  
1. Comment: Based upon review of this Feasibility Study there is concern relative to the Navy 

interpretation that ground water is not a medium of concern for risk.   
 

While ground water at Site 6 may not be a concern for drinking or dermal exposure during 
future construction activities, there is clearly potential for migration of suspended 
contaminants to the near/off shore Operable Unit 4. Assessment of ground water impacts 
cannot be dismissed if it is a source of contaminants for a down gradient receptor.   

 
This issue is of concern when conducting an analysis of remedial alternatives.  There has 
been little consideration to lateral migration of contaminated fine grain material from OU 2 to 
the near/off shore environment.  This has resulted in lack of inclusion of technologies or 
formulation of alternatives that consider this migration pathway.  While there is one 
alternative provided in this feasibility study to replace the entire revetment along OU 2 (SL-
3C-Sea Wall) it is not clear that the intended to be achieved from implementation of any of 
the shoreline stabilization alternatives is the prevention of potential fines migration.   

 
This feasibility study simply addresses the actions of waves on the OU 2 shoreline that can 
cause erosion and thus, transport of contaminated soils.  According to EM 1110-2-1614 
“Design of Coastal Revetments, Sea Walls, and Bulkheads” a revetment has to be designed 
and constructed to perform two functions.  One is to prevent erosion from wave action, and 
the second is to prevent migration of fine grain particles through the revetment from the 
onshore side of the revetment.  Without this filtering component there is potential for 
migration of contamination either as contamination in particulate form such as ash, or as 
contamination attached to fine grain size particles.   

 
That said, if this can be documented through existing design and “as-built” documents, this 
requirement could be satisfied.  In any event, this contaminant migration pathway needs to 
be incorporated for evaluation into the feasibility study. 
 
Response:  The Navy acknowledges USEPA concerns regarding migration of suspended 
fines from onshore OU2 to near/offshore OU4.  Based on resolution of comments and 
revisions reflected in the March 2010 Final OU2 Supplemental RI Report and the July 2010 
Draft OU4 FS Report, the Navy is proposing revisions to OU2 alternatives to address 
concerns for future potential migration.  Data evaluation performed as part of the OU2 
Supplemental RI Report demonstrates that migration of contaminants (dissolved and 
suspended) in groundwater under current site conditions do not result in unacceptable risk 
to the offshore and would not likely results in future risk based on the twice-daily flushing 
over 50 years or more since contamination was release at OU2 and the high rate of mixing 
in the offshore area.  In addition, as discussed in the March 2010 Final OU2 Supplemental 
RI Report, August 2007 Final Additional Scrutiny Report for OU4, and February 2010 Final 
Interim Offshore Monitoring Program Rounds 1 through 10 Report for OU4, it was concluded 
that elevated concentrations of metals (copper, lead, and nickel) detected in sediment in the 
small intertidal area in MS-11 (located east of the OU2 shoreline) were likely from past 
erosion from OU2 (before erosion controls were placed in along the adjacent OU2 shoreline 
in 2005 and 2006), not from groundwater migration.  Subsequent sediment sampling (as 
part of OU4 Interim Offshore Monitoring Rounds 8, 9, or 10 or as part of the OU2 Additional 
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Investigation) was not required because there is not sufficient amount of sediment located 
within MS-11 to cause an unacceptable risk to ecological receptors.  Whether the lack of 
sediment at MS-11 is the result of mixing zones within the river or minimal migration of fines, 
there are no current unacceptable risks to human health or the environment in the sediment 
offshore of OU2.  However, there is uncertainty for risks due to future migration from the 
area with an impermeable cap, if the cap is removed and high contamination remains in 
place.  Future potential migration from unsaturated zone soil to groundwater in the capped 
area will be addressed by the addition of an RAO in the Draft Final OU2 FS Report.  In 
addition, the remedial alternatives will be revised to include components to address the RAO 
as agreed to by the Navy, USEPA, and MEDEP.  The revised alternatives are provided in 
Attachment B to these responses to comments.  Revisions to reflect the March 2010 Final 
OU2 Supplemental RI Report were made to Section 1.0 for the Draft Final OU2 FS Report 
and are included in Attachment C to these responses to comments.  
 
During resolution of comments on the September 2008 Draft OU2 Supplemental RI Report, 
the Navy indicated that implications relating to risk from the revetment design and 
construction are limited to erosion and transport of sediment to the off shore and that the 
Draft Final OU2 FS Report would address this issue.  As provided in responses to 
comments on the September 2008 Draft OU2 Supplemental RI Report (see Appendix D.3 in 
the March 2010 Final OU2 Supplemental RI Report), the revetment was not designed to 
prevent migration of all fine-grained material to the offshore area, and as demonstrated by 
the groundwater, surface water, and sediment data and risk evaluation for OU4, the risk to 
the offshore is acceptable under current conditions.  Based on risk evaluation conclusions 
provided in the March 2010 Final OU2 Supplemental RI Report, groundwater migration off 
site does not pose unacceptable risks based on current conditions and therefore there is no 
need to prevent particulate migration.  However, it was agreed that there was uncertainty in 
the long-term stability and functioning of the shoreline controls.  Because design 
documentation and “as-built” revetment documents are not available, a performance 
evaluation cannot be conducted on the existing revetment structures.  A technical evaluation 
of the shoreline revetment was conducted and included as Section 2.9 in the March 2010 
Final OU2 Supplemental RI Report.  An RAO for future potential erosion and remedial 
alternatives to address this potential were already included in the November 2008 Revised 
Draft OU2 FS Report.  During resolution of comments on the OU2 Supplemental RI Report, 
the Navy agreed to include inspection of the offshore area for sediment accumulation as 
part of shoreline inspections.  For the Draft Final OU2 FS Report, this monitoring component 
for the shoreline controls will be added to LUCs component of DRMO and WDA alternatives, 
as provided in Attachment B to these responses to comments.   
 
EM 1110-2-1614 states that structures (revetments, seawalls, and bulkheads) are often 
needed along shorelines to provide protection from wave action, or, to retain in situ soil or 
fill.  A seawall is a massive structure that is designed primarily to resist wave action along 
high value coastal property.  Bulkheads are retaining walls whose primary purpose is to hold 
or prevent the backfill from sliding while providing protection against light-to-moderate wave 
action.  A revetment is a facing of erosion resistant material, such as stone or concrete, that 
is built to protect a scarp, embankment, or other shoreline features against erosion.  Seawall 
and riprap extend along the shoreline to protect the WDA and Building 310.  Revetments 
with pre-cast interlocking concrete blocks protect the shoreline by Building 298.  Revetments 
with riprap protect the interim cap and the DRMO storage yard.  Please refer to Figure 1-2 of 
the November 2008 Revised Draft OU2 FS Report.   
 
There are many design factors to consider when selecting a shoreline structure, as well as, 
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both temporary and permanent potential environmental impacts from construction.  
Temporary impacts include turbidity, sedimentation, vegetation removal, and potential 
smothering of near-shore habitat.  Permanent impacts may include changes to the shoreline 
adjacent to the project and ecological impacts to the river including hardening of the 
shoreline.  Design factors and net environmental benefit will be evaluated along with 
potential unacceptable risk to human health and the environment when selecting 
alternatives.  Based on the March 2010 Final OU2 Supplemental RI Report, revisions are 
proposed to Sections 1 and 2 and are provided in Attachment C to these responses to 
comments. 
 

 
2. Comment: There is a noted inconsistency in the distribution of contaminant mass and how it 

is described has been presented in this feasibility study compared to the original OU 2 
Feasibility Study prepared and published in 2004.  Specifically, this feasibility study and the 
recent Supplemental Remedial Investigation Study provide figures that suggest relatively 
minor zones of contaminated materials exist beneath OU 2.  The previous feasibility study 
published in 2004 and soil boring logs and soils contaminant analyses for the site clearly 
show significant contamination to depth beneath the OU 2 site.  For example, areas now 
presented as “Surface Fill” and “Rock Fragment Fill” were previously presented as “dump fill, 
ash, wire, glass, metal, cinders, and wood”. 

 
Response:  Although the Navy recognizes that this comment was provided prior to the 
resolution of comments on the September 2008 Draft OU2 Supplemental RI Report, the 
Navy takes reservation with the implication that data have been disregarded in the Navy’s 
interpretation of site conditions.  With that said, in USEPA Comment No. 5 dated February 9, 
2009 on the September 2008 Draft OU2 Supplemental RI Report, a similar comment on the 
cross sections was made.  As provided in the Navy’s response to USEPA Comment No. 5 
on the September 2008 Draft OU2 Supplemental RI Report (included in Appendix D.1 of the 
March 2010 Final OU2 Supplemental RI Report), cross sections in the November 2004 Draft 
OU2 FS Report were updated after conducting the OU2 Additional Investigation in 2007 and 
2008.  The Additional Investigation included installation of approximately 100 soil borings, 2 
test pits, and 5 groundwater monitoring wells, which provided a better understanding of 
geological conditions.  The updated cross sections provided in the November 2008 Revised 
Draft OU2 FS Report were also provided in the September 2008 Draft OU2 Supplemental RI 
Report, and are consistent with the geological conditions at OU2.  As part of resolution of 
USEPA’s comment on the September 2008 Draft OU2 Supplemental RI Report, the Navy 
prepared additional cross sections with data from the boring logs and soil lead 
concentrations to show that the Navy’s cross sections are accurate; however, text 
clarifications were made to provide additional description of the surface fill and rock 
fragment fill and the types of debris or waste materials identified within these zones.  The 
text in Section 1.6.1.5 of the Draft Final OU2 FS Report will be revised to reflect the text 
clarifications made in the March 2010 final OU2 Supplemental RI Report.  Attachment C to 
these responses to comments on the November 2008 Revised Draft OU2 FS Report 
includes the proposed text revisions for Section 1.6.1.5. 
 

3. Comment: This feasibility study is lacking at least one additional remedial alternative that 
involves vertical as well as horizontal containment.  Unless all contaminated materials down 
to the low tide incursion level beneath OU 2 are excavated, all of the remedial alternatives 
are not likely to result in the highest level of protection of human health and the 
environment.  There will remain a significant potential for long term migration of 
contamination as suspended materials with the outgoing tide.  Therefore, at least one 
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alternative must be included that fully recognizes this potential and specifically includes a 
vertical barrier.   

 
Response:  Please see the Navy’s response to USEPA Comment No. 1 related to risks 
from contaminant migration to the off shore.  The Navy believes that the revisions to 
alternatives based on resolution of comments on the OU2 Supplemental RI Report and the 
agreement to include inspection and monitoring address USEPA concern for future potential 
migration.  Further, as discussed during resolution of comments on the OU2 Supplemental 
RI Report, uncertainties related to future potential migration do not warrant evaluation of a 
vertical containment option in the Draft Final OU2 FS Report.  

 
Specific Comments 
 
1. Comment: Page ES-1, 2nd Paragraph, 6th Sentence:  The conclusion that there is no risk 

from ground water is not concurred with.  Contrary to the reference to the Supplemental 
Remedial Investigation supporting that interpretation, there has not been any recent 
sampling of near/off shore sediments.  Past sampling prior to limited remedial actions has 
indicated the presence of elevated and increasing trends of lead.  While dissolved phase 
metals may not have been detected in significant concentrations, there has not been an 
evaluation of transport as suspended concentrations with likely subsequent deposition to 
sediments along the Operable Unit 4 shoreline.   

 
The materials previously described in Site 6 subsurface soils have the potential to migrate to 
the near-off shore area if an adequate filter is not a component of the revetment along the 
Site 6 embankment.  Further, where these materials exist over zones of “rock fragments” 
there is the tendency to migrate vertically downward over time.  This will provide a potential 
constant supply of contaminated fine grain material for transport in the suspended form, if 
not in the dissolved form.  This is especially likely given the exchanges of tidal water and 
resulting turbulent conditions in the “rock fragment fill”.  Unless these fine grain materials are 
adequately filtered, they can contribute to near/off shore contamination. 

 
In addition to previous (2004 Feasibility Study OU 2) figures as well as soil boring logs 
indicating the presence of fine grain material, inspection of the Treatability Studies indicates 
that significant percentages of fine grain material exist.  For the study conducted in 2006 
(Appendix E1) Table 2-4 shows significant fractions of soil with grain size smaller than fine 
sand (0.40 mm).  The average “as received” percentage of soils less than 0.50 mm in 
diameter was 19%. The average “as received” percentage of silt/clay fraction (less than 
0.075 mm) was 7%.  These results indicate potential for migration of fines both downward 
into the coarser intervals and migration through the revetment if an adequate filter system is 
not in place. 

 
Response:  Please see the Navy’s response to USEPA Comment No. 1 for information 
regarding risks from groundwater and USEPA concerns regarding migration of suspended 
fines from onshore OU2 to near/offshore OU4.  The referenced text will be revised based on 
the resolution of comments and revisions reflected in the March 2010 Final OU2 
Supplemental RI Report.   

 
2. Comment: Page ES-2, 2nd Bullet: The conclusion that ground water will not impact down 

gradient near-off shore locations is not concurred with.  While lead is poorly soluble in water 
the permeability of the subsurface materials and the magnitude of tidal (ground water) 
fluctuations into and out of the site provide a potential mechanism for migration of 
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contaminants absorbed to fine grain soil particles.  It has not been documented that the 
existing revetment along the Site 6 embankment has a filter designed to prevent migration 
and transport of these particles. 

 
Response:  As a result of the technical meetings held and the resolution of comments on 
the September 2008 Draft OU2 Supplemental RI Report, the USEPA concurred with the 
Navy that there are no current risks from groundwater and the Navy concurred with the 
USEPA that there is uncertainty with the potential for future groundwater risk.  The 
referenced text will be revised based on the resolution of comments and revisions reflected 
in the March 2010 Final OU2 Supplemental RI Report.  Please see the Navy’s response to 
USEPA Comment No. 1 for additional information on resolution of this issue and proposed 
revisions for the Draft Final OU2 FS Report. 

 
3. Comment: Page ES-2, 3rd Bullet: The statement that contaminated sediments are derived 

from erosion along the shoreline is not supported.  As noted in EM 1110-2-1614 “Design of 
Coastal Revetments, Sea Walls, and Bulkheads” a well designed filter is needed to prevent 
migration of fine soil particles through the revetment.  EPA believes that the Site 6 
revetment was designed absent a filter.   

 
It is also not clear what is meant by “evaluation of the off shore data”.  Previous data has 
shown an increasing trend in lead in sediments.  While remedial actions were subsequently 
conducted, review of the OU 2 Additional Scrutiny Report and the Supplemental Remedial 
Investigation Report indicates that there does not appear to have been any post remedial 
sediment sampling conducted. 

 
Response:  As indicated in EM 1110-2-1901 and EM 1110-2-2300 filter layers are meant to 
minimize the migration of fine soil particulates through a revetment.  These documents 
indicate that revetments are shore-parallel structures built on a slope, typically from layers of 
stone with increasing size from the land towards the water.  A typical revetment has at least 
two distinct layers – an underlayer and armor layer, each at least two stone diameters thick, 
placed on top of a geotextile fabric to minimize the migration of fines through the structure.  
Both layers are sized for stability in the design wave climate and to limit the structure 
porosity.  A key element in the construction of a revetment is the placement of the armor 
layer, which must be done piece by piece, with verification of interlocking and at least three 
points of contact.  The voids between the stones must be maintained (not concreted or filled 
with smaller stone) to allow for wave energy to “bounce around” between the stone and for 
the structure to be able to “self heal” in the case of damage to one area.  If a stone is 
removed from a certain area, the adjacent stones tend to collapse into the void and maintain 
the functionality of the revetment until repairs can be made. 
 
A filter is a transitional layer of gravel, small stone, or fabric placed between the underlying 
soil and the structure.  The filter limits migration of the fine soil particles through voids in the 
structure, distributes the weight of the armor units to provide more uniform settlement, and 
permits relief of hydrostatic pressures within the soils.  For areas above the waterline, filters 
also prevent surface water from causing erosion (gullies) beneath the riprap.  Specific 
design guidance for gravel and stone filters is contained in EM 1110-2-1901 and EM 1110-
2-2300 and guidance for cloth filters is contained in CW 02215. 
 
Please also refer to the Navy’s response to USEPA Comment No.1 for changes to the FS to 
address potential for fine soil particle migration through the revetment structure. 

 

RTC for revised draft OU2 FS - technical 13 October 25, 2010  



4. Comment: Page ES-2, 4th Bullet:  The risk assessment has not demonstrated that there is 
no risk due to migration of ground water.  While the Supplemental Remedial Investigation 
did not result in detection of elevated metals dissolved in the near-off shore surface water 
there has been no assessment of potential transport of contaminants absorbed to fine soil 
particles through the revetment. 

 
For Site 6 the Supplemental Remedial Investigation (Figure 3-2) indicated elevated total 
copper and lead in near shore monitoring wells DW-6 and DW-7S while nickel is present in 
the dissolved phase for several near shore wells.  For Site 29 elevated lead and copper was 
detected at DW-8.  While a new revetment of limited extent was recently constructed at Site 
29 which did include a filter fabric, the Supplemental Remedial Investigation still resulted in 
the detection of total copper in SW-06 

 
Response:  Please see the Navy’s responses to USEPA Comment No. 1 and USEPA 
Specific Comment No. 2. 

 
5. Comment: Page ES-2, Item No. 2:  It does not appear that the intent to prevent erosion of 

Soils from OU 2 to the near-off shore environment includes prevention of migration of fine 
grain particles potentially carrying contaminants is included in this feasibility study.  The 
prevention discussed in this feasibility study appears to be focused solely on potential 
erosion of the embankment soils due to wave action.  Prevention of migration of particles 
through the revetment is also needed. 

 
Response:  Please see the Navy’s response to USEPA Comment No. 1. 

 
6. Comment: Page ES.3, Last Paragraph: It is not clear from this feasibility study that the goal 

of protection of the environment will be met.  The alternatives developed do not appear to 
consider the potential for migration of fine grain materials carrying contamination that could 
migrate through the revetment to the near-off shore. 

 
Response:  Please see the Navy’s response to USEPA Comment No. 1. 

 
7. Comment: Page ES-6, 1st Paragraph, 1st Sentence: EPA does not concur with the 

statement that the shoreline stabilization measures are not a component of OU 2 
remediation.  Because of the potential for transport of contaminated soil particles with tidal 
cycles, including continual generation of these particles due to settlement, tidal action, etc. 
containment of this contamination must be considered when evaluating remedial 
alternatives.  Without verification of an engineered filter already in place (i.e. along the Site 6 
revetment), and considering that all contaminated soils are not proposed for excavation, 
there is potential for continued migration of contaminants as suspended materials over time.  
 
Response:  Based on resolution of comments on the September 2008 Draft OU2 
Supplemental RI Report related to potential future erosion, the alternatives in the Draft Final 
OU2 FS Report will be revised to address potential future erosion through LUCs and 
structural components of WDA and DRMO alternatives.  Separate shoreline stabilization 
alternatives (SL-1, SL-2, and SL-3) will not be included in the Draft Final OU2 FS Report.  
Please also see the Navy’s responses to USEPA Comment No. 1 and USEPA Specific 
Comment No. 2. 

 
8. Comment:  Page ES-6, 1st Paragraph, 2nd through 4th Sentences: It has not been 

demonstrated that the existing shoreline stabilization measures Alternative SL-1 and SL2 
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are currently “operating effectively”.  This assessment appears to be based on wave action 
erosion only.   

 
Response:  Please see the Navy’s response to USEPA Comment No. 1. 

 
9. Comment:  Page 1-7. 6th Paragraph: It should be noted that the emergency actions 

implemented to “cover eroding soils” following the initial construction of the revetment may 
have been necessary due to migration of soils from the revetment.  This is a major 
mechanism for erosion and failure of revetments in addition to that of wave action.   

 
Response:  The Navy disagrees with the need to note that the migration of fines may have 
been the reason for the revetment updates.  The existing shoreline stabilization revetment 
was placed along Site 6 and Site 29 to allow this area to be used as it is today.  Subsequent 
findings of contamination within the soil behind the shoreline stabilization structures have 
lead to the agreement that these shoreline stabilization structures are also important for the 
protection of the offshore area from migrating contamination.  The need for the more recent 
upgrade of the original stabilization structures was determined to be a result of soils eroding 
from the top of the shoreline.  Alterations were performed to a portion of the revetment (east 
of Site 6 and west of the seawall at Site 29) because of the steep slope at which the 
revetment was constructed.  No voids were found below the revetment stone indicating that 
the migration of fines through the revetment was not the reason for the most recent 
revetment repairs.   

 
10. Comment: Page 1-10, 2nd Paragraph, last Sentence: The stated protectiveness of the 

current slope stabilization measures is unsupported by sampling.   
 

Response:  The referenced paragraph provides the conclusion of the August 2007 Final 
Additional Scrutiny Report for OU4.  Although the Navy recommended combining onshore 
and offshore impacts at all Shipyard IRP sites, sampling required to monitor sediment 
offshore of OU2 is being monitored as part of the OU4 Interim Offshore Monitoring Program 
(October 1999 Final Plan and June 2010 Draft Plan Update) and addressed as part of the 
July 2010 Draft OU4 FS Report.  The Draft OU4 FS Report evaluates MNR for the offshore 
area of OU2, identified as MS-11.  Under current conditions concentrations of one or more 
COCs exceed PRGs.  However, there is not a sufficient amount of sediment located within 
MS-11 to cause an unacceptable risk to ecological receptors.  Whether the lack of sediment 
for sampling is the result of mixing zones within the river or minimal migration of fines, there 
are no current unacceptable risks to human health or the environment in the sediment 
offshore of OU2.  As discussed in the referenced text, sampling as part of the Interim 
Offshore Monitoring Program indicate an insufficient amount of sediment offshore of OU2 to 
warrant collection of samples.  Please also see the Navy’s response to USEPA Comment 
No. 1.     

 
11. Comment: Page 1-10, last Paragraph, 5th Sentence: It is unlikely that lead contamination in 

soils in the residential area is due to house painting given the documented nature of storage 
activities at OU 2.   

 
Response:  Regardless of the uncertainty regarding the source of lead-contaminated soil, 
the Navy, with concurrence of the USEPA and support agency, is conducting a non-time 
critical removal action in the vicinity of Quarters S and N.  An Engineering Evaluation/Cost 
Analysis (EE/CA), Action Memorandum, Removal Action Work Plan, and Removal Action 
Report will be prepared to support the removal action for the DRMO Impact Area.   
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12. Comment: Page 1-10, Last Sentence: See Specific Comment 10. 
 

Response:  Please see the Navy’s responses to USEPA Comment No. 1 and USEPA 
Specific Comment No. 10.  
 

13. Comment: Page 1-16, Last Sentence: The statement that, in effect, because lead was 
found in an area not associated with DRMO source area means that it was derived from 
other sources such as house painting is not concurred with.  In particular, it should be noted 
that transport of lead contaminated soil particles can and does occur through the effects of 
wind.  Given the extensive use of OU 2 for disposal and storage of materials containing 
lead, it is highly probable that the detected lead in soils originated from OU 2.  Dismissal as 
originated from other relatively minor likely contributory sources is not appropriate. 
 
Response:  Please see the Navy’s response to USEPA Specific Comment No. 11. 

 
14. Comment: Page 1-17, 1st Paragraph: See Specific Comment 13. 

 
Response:  Please see the Navy’s response to USEPA Specific Comment No. 13. 

 
15. Comment: Page 1-17, 3rd Paragraph: The statements in this paragraph underscore 

concerns regarding the potential for migration of fine grain soil particles containing absorbed 
contaminants to near-off shore areas through the revetments if those revetments are not 
adequately designed and constructed to filter those particles from the ground water.  That is, 
migration of contaminants is not through the dissolved phase in ground water only. 

 
Response:  Please see the Navy’s response to USEPA Comment No. 1. 

 
 
16. Comment: Page 1-17, 4th Paragraph, last Sentence: There has been no near/off shore 

sediment sampling to support the statement made in this sentence. 
 

Response:  The referenced text is the first sentence of Section 1.6.3, which provides a 
summary of the evaluation of fate and transport of contaminants conducted as part of the 
OU2 Supplemental RI (see Section 4.0 in the March 2010 Final OU2 Supplemental RI 
Report).  Sediment sampling at MS-11 (Location 3) was conducted as part of the Interim 
Offshore Monitoring Program (Rounds 1 to 7).  Please see Section 4.0 and Appendix A of 
the March 2010 Final OU2 Supplemental RI Report for additional information on how the 
sediment data were evaluated as part of the fate and transport evaluation and for sediment 
data for MS-11, respectively. 

 
17. Comment: Page 1-17, Last Paragraph: There has been no assessment to support the 

interpretation that there is no transport of particulate matter containing contamination in 
outgoing tidal ground water.  The modeling that has been conducted appears to have been 
based on dissolved phase metals only.   

 
Response:  Please see the Navy’s response to USEPA Comment No. 1.   

 
18. Comment: Page 1-19, 1st Paragraph, 3rd Sentence: There has been no recent sampling of 

sediment, albeit “limited and between rocks” to support this interpretation. 
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Response:  Please see the Navy’s response to USEPA Comment No. 1. 
 
19. Comment: Page 1-19, 2nd Paragraph, Last Sentence:  It has not been demonstrated that 

migration of ground water off site does not pose unacceptable risks for OU 2. 
 

Response:  Please see the Navy’s response to USEPA Comment No. 1. 
 
20. Comment: Page 1-19, 3rd Paragraph: It has not been demonstrated that ground water is not 

a medium of concern for OU 2 in regard to transport of contaminants to near-off shore 
areas. 

 
Response:  Please see the Navy’s response to USEPA Comment No.1. 

 
21. Comment: Page 1-20, 3rd Bullet: This assessment appears to have focused on the 

migration of dissolved phase metals only.  It has not been demonstrated that migration of 
metals absorbed to fine particulate matter does not occur. 

 
Response:  The assessment considered dissolved and suspended contaminants.  Please 
see the Navy’s response to USEPA Comment No. 1. 

 
22. Comment: Page 1-20, 4th Bullet: This assessment appears to be subjective.  Previous 

sampling has shown that elevated concentrations of lead following an increasing trend were 
present in the near-off shore environment.  Subsequent to any removal actions that have 
been performed there has been no additional follow up confirmatory sediment sampling 
conducted.  As such, the statement made is not supportable by data. 

 
Response:  Please see the Navy’s response to USEPA Comment No. 1. 

 
23. Comment: Page 2-13, Section 2.2: Given the potential for migration of fine grain soil 

particles to the near-off shore environment through the existing shoreline stabilization 
structures, ground water also should be considered as a medium of concern, unless it can 
be demonstrated that the existing shoreline stabilization measures effectively prevent 
migration of fine grain material through the revetments. 

 
Response:  Please see the Navy’s response to USEPA Comment No. 1. 

 
24. Comment: Page 2-14, Item No. 2: The protection or the off shore environment cannot be 

achieved by consideration of erosion of the OU 2 soils by wave action alone.  The feasibility 
study has to include either a robust documentation of the current effectiveness of the 
shoreline stabilization measures to prevent migration of fine grain material through the 
revetment or consider this as a specific objective in the  formulation of remedial alternatives 
for shoreline stabilization.  This does not appear to have been done in this feasibility study. 

 
Response:  Please see the Navy’s response to USEPA Comment No. 1. 

 
25. Comment: Page 2-15. 3rd Paragraph, Last Sentence: What is the rational for providing two 

durations for construction worker exposure?  It would appear that a worse case duration 
should be considered, or at a minimum, the focus should be on the 60 day duration if it is 
believed that this duration is potentially likely.   

 
Further, how does this relate to the possible construction activities of the shoreline 
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stabilization measures?  For Alternative SL-3C, it would appear that the duration of 
exposure would potentially be longer than 60 days.  Since implementation of this alternative 
is potentially feasible a likely longer duration of time should be evaluated rather than the 60 
days. 

 
Response:  The text will be clarified that construction work is expected to be less than 60 
days and a PRG for lead based on 60-day exposure (2,000 mg/kg) will be used as the PRG 
for OU2. 

 
PRGs are based on site exposure concentrations that need to be met after remediation; 
therefore, durations for remediation work are not considered in the PRG development.  
Remediation work will follow the appropriate health and safety requirements for the 
remediation.  (i.e., PRG is to protect general worker and not remediation worker). 

 
26. Comment: Figure 2-3: Why does the area of “unacceptable risk – construction worker” not 

include the shoreline protection areas? It would appear that if remedial alternative SL-3A-C 
was to be implemented this would be a concern. 

 
Response:  Please see the Navy’s response to USEPA Specific Comment No. 25.  A 
construction worker performing utility work most likely would not be exposed to the soil 
under the shoreline revetment.  Remediation work is not considered as part of the 
construction worker exposure risk assessment.  Remedial action contractors follow the 
appropriate health and safety requirements when conducting remediation work.   

 
27. Comment: Page 3-4, Retained Option for Soil Stabilization: Containment should include a 

vertical barrier to prevent horizontal migration of contaminated soil through the revetment. 
 

Response:  As indicated in the responses to USEPA Comment Nos. 1 and 3, the Navy 
recognizes the uncertainty associated with the revetment structure and will add components 
to the remedial alternatives within the FS to address the uncertainty.  The revised remedial 
alternatives will include the monitoring of existing shoreline stabilization structures under 
LUCs.  The specific alternatives addressing the shoreline stabilization, including technology 
screening for shoreline stabilization, have been removed from the text.  The Navy does not 
see the shoreline stabilization structures as a component of the OU2 remedy.  Rather the 
Navy sees the shoreline stabilization structures as needed to protect the integrity of the 
proposed remedies. 

 
28. Comment: Page 3-4, Retained Option for Soil Stabilization: Containment should have been 

included on this table.  Installation of a vertical barrier using sheet piling would prevent 
migration of contaminated soil through the revetment.  The current focus appears to address 
shoreline erosion from wave action only. 

 
Response:  A vertical barrier will be added to Table 3-1 (the preliminary technology 
screening table).  There are numerous design considerations to evaluate to retain this 
technology as a component to a viable alternative.  Due to the presence of blast rock, the 
sheet piling cannot be advanced with control of location, to provide a vertical barrier below 
the depth of the fine grained material present above the blast rock, which is at an average 
depth of 6 feet below ground surface.  Sheet piling will be screened out in Table 3-1 
because implementability issues and because there are no current risks associated with the 
migration of contamination through the existing revetment.  Monitoring of existing shoreline 
stabilization features have been added to the LUCs component of each remedial action 
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alternative.  As indicated in the Navy’s response to USEPA Specific Comment No. 27, the 
specific shoreline stabilization alternatives will be removed from the text.  
 

29. Comment: Page 3-6, Section 3.3.3: See Specific Comments 27 and 28. 
 

Response:  Please see the Navy’s responses to USEPA Specific Comments Nos. 27 and 
28.  

 
30. Comment: Page 3-10, 1st Paragraph, 2nd Sentence: This sentence underscores GF-CDW 

concerns for migration of contaminants with fine grain materials.  These fine grain materials 
which exist in significant percentages as documented by the treatability study results.  
These materials even if found initially at the shallower intervals will migrate vertically into the 
deeper intervals of the more coarse fill, etc.  This downward vertical migration has been 
documented by analytical results provided in analytical tables of the Supplemental Remedial 
Investigation Report. 

 
Response:  Please see the Navy’s response to USEPA Comment No. 1. 

 
31. Comment: Page 3-14, Section 3.4.3: Revetments should also be designed to prevent 

migration of fine grain soils from the onshore location of the revetment. 
 

Response:  Revetments should be designed to minimize the migration of fines.  However 
as indicated in the Navy’s response to USEPA Specific Comment No. 27 shoreline 
stabilization alternatives are being removed from the FS and addressed in the LUCs of the 
remedial alternatives.  As a result of this change Section 3.4 of the November 2008 Draft FS 
will be removed.   

 
32. Comment: Page 3-14, Section 3.4.3.1: The description of revetments is correct in noting the 

need for a filter layer.  However, to date, there has been no submission of either design 
information or “as built” documents that provide verification that an adequate filter layer 
exists for the revetment along Site 6.   

 
Response:  Please see the Navy’s response to USEPA Comment No. 1.  A technical 
evaluation of the shoreline revetment was included in the March 2010 Final OU2 
Supplemental RI Report.  Also as provided in the Navy’s response to USEPA Specific 
Comment No. 27, shoreline stabilization alternatives will be removed from the FS, and 
replaced with monitoring as part of LUCs. 

 
33. Comment: Page 3-18, Section 3.5: Inclusion of a vertical barrier for purposes of soil 

containment should be included.  This function may be achieved by an appropriately 
designed shoreline stabilization measure. 

 
Response:  Please see the Navy’s responses to USEPA Comment No. 1 and USEPA 
Specific Comment Nos. 27 and 28. 

 
34. Comment: Page 3-20, 1st Paragraph, 3rd Sentence: Review of the data indicates that the 

depth of waste and contaminated soil extends deeper than 6 feet below the ground surface 
in the DRMO area.  If there is a limitation it appears to be that many of the samples collected 
in the DRMO area extended only to 2 feet below the ground surface.  

 
Descriptions in the soil boring logs and figures provided in the 2004 Feasibility Study for OU 
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2 shows waste extending to at least 10 feet below ground surface (DSB-2, DSB-6C, DSB-
7DB, FCS-50, 29SB-14) and 15 feet below ground surface (DSB-7, DSB-7D, FCS-48, FCS-
51).  The location of FCS-51 and FCS-52 had elevated lead at depths of 16 feet below 
ground surface with elevated nickel present at 20 feet for FCS-51. 

 
Response:  The determination on excavation depth is based on the latest information 
generated during the 2007 Additional Investigation in addition to the information presented 
in the November 2004 Draft OU2 FS Report.  Most of the borings in the DRMO extend to 6 
feet bgs or deeper based on the collection of data in 2007 as part of the OU2 Additional 
Investigation.  Contaminated soil was found at shallower and deeper depths; however, the 
average depth of contaminated soil was estimated to be 6 feet bgs.  The November 2004 
Draft OU2 FS Report referenced in this comment was updated in November 2008 (Revised 
Draft OU2 FS Report) based on the information from the OU2 Additional Investigation and 
the September 2008 Draft OU2 Supplemental RI Report.  Please also see the Navy’s 
response to USEPA Comment No. 2.   

 
35. Comment: Page 3-20, 2nd Paragraph: An additional bullet should be provided with vertical 

containment to prevent lateral migration of contaminated fine grain particles. 
 

Response:  Please see the Navy’s responses to USEPA Comment Nos. 1 and 3 and 
USEPA Specific Comment No. 28. 

 
36. Comment: Table 3-1, Page 1: A “vertical barrier” remedial technology should also be 

included in this table.  This technology is needed to complete the “containment” approach to 
prevent potential horizontal migration of contaminated particles with the tidal cycles through 
the revetment unless it can be demonstrated that the revetment (either in place or with 
upgrade) will provide effective filtration. 

 
Response:  Please see Navy’s responses to USEPA Comment No. 1 and USEPA Specific 
Comment No. 28. 

 
37. Comment: Table 3-1, Page 1: What is the purpose of including “Biological Treatment” in this 

table and the screening process if it is known to be inapplicable for lead?   
 

Response:  No changes to Table 3-1 are warranted.  Table 3-1 is a preliminary screening of 
technologies conducted to identify publically available technologies and innovative 
technologies that are known environmental remedial technologies and show which 
technologies were eliminated and retained for further evaluation in the next step of 
technology evaluation (see Section 3.3).  The preliminary screening of technologies is 
consistent with the screening step described in the Guidance for Conducting Remedial 
Investigations and Feasibility Studies Under CERCLA (EPA, October 1988).  

 
38. Comment: Table 3-1, Page 2: It is unclear why “Dynamic Underground Stripping”, “Soil 

Vapor Extraction” and “Vitrification and Radio Frequency Heating” were included in this table 
if there were not applicable to the contaminants of concern.  Technologies should not be 
included when it is obvious at the beginning that they are not suitable for the site.  Similarly, 
the rational for eliminating “Chemical Fixation/Solidification” is not clear.   

 
Response:  Please see the Navy’s response to USEPA Specific Comment No. 37 regarding 
technologies not applicable to the contaminants of concern.  Please see the Navy’s 
response to MEDEP Comment No. 15 for text clarifications for eliminating in-situ Chemical 
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Fixation/Solidification and retaining ex-situ Chemical Fixation/Solidification.   
 
39. Comment: Table 3-1, Page 3: Again, it is entirely unclear why many of the Ex Situ 

Treatment technologies listed were even included given that they are clearly inappropriate 
for the contaminants of concern, i.e. metals.   

 
Response:  Please see the Navy’s response to USEPA Specific Comment No. 37. 

 
40. Comment: Table 3-2, Page 1: The description of process option for “Rip Rap Revetment” is 

of concern.  It suggests that all this is needed for an effective revetment is placement of a 
layer of rock.  This is not an accurate description of a viable, engineered revetment.  All 
revetments require an engineered filter layer.  Further, if the description provided applies to 
the existing revetment adjacent to Site 6 then that revetment is inadequate to prevent lateral 
migration of fine grain materials to the near shore environment with tidal cycles. 

 
Response:  The Navy concurs that there is more to an effective revetment than the 
placement of a layer of rock.  In addition the Navy agrees that a shoreline revetment 
contains elements that resist the erosive forces associated with the shoreline and provide 
filtration to minimize the migration of fines to offshore areas.  However, with the removal of 
shoreline stabilization alternatives from the FS as indicated in the Navy’s response to 
USEPA Specific Comment No. 27, Table 3-2 has also been removed from the text. 

 
41. Comment: Table 3-2: Page 1: A modified “Bulkhead” should be included as an additional 

technology/process option should be included.  This would consist of driving sheet piling 
behind the existing revetment at Site 6.  The existing rip rap would be left in place.  The 
purpose would be to prevent migration of contaminated fine grain material from the site. 

 
Response:  Please refer to the Navy’s responses to USEPA Specific Comment Nos. 27 and 
40. 

 
42. Comment: Table 3-2, Page 2: Given the knowledge of the site what is the purpose of even 

including “Off Shore Erosion Controls” especially since all were eliminated? 
 

Response:  Please see the Navy’s response to USEPA Specific Comment No. 37 regarding 
screening of technologies.  Please refer to Navy’s responses to USEPA Specific Comment 
Nos. 27 and 40 regarding the removal of Table 3-2 from the FS.  

 
43. Comment: Figure 3-2: This figure is somewhat misleading.  It shows DSB-8 as part of the 

cross section when Figure 3-1 shows cross section A-A’ extending to DSB-9 only.  Also, he 
depiction of “Surface Fill” and “Rock Fill” give the impression that these areas are relatively 
clean.  This is not what is interpreted when reviewing the soil boring and analytical data for 
the Site 29 area.  Cross Section C-C’ of the 2004 Feasibility Study for OU-2 which lies 
approximately along the line of A-A’ shows “sand, cinders, dump fill” extending to 12 feet at 
298SB05 and to 9 feet at TPI-SB-01. 

 
Response:  Cross sections A-A’ and B-B’ in the FS Report are the same as cross sections 
D-D’ and B-B’ in the RI Report, respectively.  Information from boring DSB-8 was projected 
on to cross section A-A’ as indicated by the dashed lines, to provide information for the area 
between OU2-113 and DSB-9. The cross section figures in Section 3.0 of the November 
2008 Revised Draft OU2 FS Report will be replaced with the revised cross sections provided 
in Section 2.0 in the March 2010 Final OU2 Supplemental RI Report.   
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The Navy’s interpretation of soil boring and analytical data for the Site 29 area as shown on 
the cross section in the November 2008 Revised Draft OU2 FS Report is consistent with the 
March 2010 Final OU2 Supplemental RI Report.  Please see the Navy’s response to 
USEPA Comment No. 2 for information on resolution of USEPA’s similar concern on the 
September 2008 Draft OU2 Supplemental RI Report. 

 
44. Comment: Figure 3-3: Why was this location chosen as a “representative” cross section? It 

appears to lie at the boundary of the affected Site 6 and Site 29 areas? 
 

Response:  Figure 3-3 was chosen as a representative cross section for the DRMO area as 
it crosses the DRMO area, including the capped area.  It illustrates conditions that are 
typically found in the DRMO area.  For additional information, cross section C-C’ from the 
March 2010 OU2 Supplemental RI Report will also be presented to show information 
regarding the shoreline/revetment.  This cross section is perpendicular to cross section B-B’. 
 

45. Comment: Figure 3-4: As with Figure 3-2 this figure is somewhat misleading.  It conveys the 
impression that Site 6 consists essentially of clean “Surface Fill” and “Rock Fill” when the 
data indicates otherwise.  See Specific Comment 34. 

 
Response:  The interpretation of geological conditions on Figure 3-4 is correct.  Please see 
the Navy’s responses to USEPA Comment No. 2 and USEPA Specific Comment Nos. 34 
and 43. 

 
46. Comment: Page 4-4, Section 4.1.2: Unless it can be demonstrated that there will be no 

lateral migration of contaminants from the OU 2 area, the first threshold criteria: “Overall 
Protection of Human Health and the Environment” cannot be met.  Merely discussing 
revetments and referencing existing revetments at Site 6 does not satisfy this requirement.   

 
Response:  Please see the Navy’s response to USEPA Comment No. 1.  The alternatives 
will be revised to meet the RAO that addresses the future potential migration of 
contaminants from unsaturated zone soil to groundwater in the capped area that may result 
in unacceptable risk to the offshore.   

 
47. Comment: Page 4-5, Section 4.2: There is no alternative provided for either of the two sites 

that addresses potential for lateral migration of contaminants with tidal cycles.  While there 
are alternatives provided for shoreline protection those alternatives focus on erosion of the 
shoreline by wave action and do not address the potential of lateral migration of 
contaminated fine grain material from the site with tidal flushing.  Continued shifting and 
settlement of soil materials in the proximity of coarse fill, i.e. “rock fragments” is likely to 
provide long term downward vertical soil migration.  This is especially likely since there is no 
engineering filter to prevent such downward vertical migration of fine grain materials. 

 
For the WDA Alternatives, two are described as having a “cap” as a component.  Yet, in the 
text for the WDA and DRMO alternatives, a distinction is made between a “cap” and a 
“cover” system.  Therefore, the descriptions for Alternatives WDA-3 and WDA-4 should be 
changed to reflect that a “cover” will be implemented as a part of that alternative. 

 
Response:  As provided in the Navy’s response to USEPA Comment No.1, components will 
be added to the alternatives to address this concern for lateral migration through the 
revetment. 
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For the WDA Alternatives the text will be revised to identify the components of the WDA 
alternatives as covers rather than caps. 

  
48. Comment: Page 4-10, Alternative WDA-3: The rational for placement of a soil cover in this 

area is not understood when reviewing the rational for placement of a cap system as 
described for Alternative DRMO 5 below.  Under that alternative, it is stated that 
contaminated soils exist above the ground water table.  It is interpreted that this creates a 
concern for downward migration of contaminants under the influence of infiltration of 
precipitation.  Inspection of the site data shows that contaminated soils exist in the waste 
disposal area above the ground water table as well.  Therefore, it would appear that a cap, 
rather than a cover system, is applicable for this location also. 

 
Response:  The Navy agrees that there is some waste above the groundwater table within 
the limits of the WDA.  However, the majority of the WDA waste is located at depths that are 
in constant contact with the groundwater and within the tidal zone.  Based on the number of 
years that this material has been in place and that there are no current risks from 
groundwater migration (see the Navy’s response to USEPA Comment No. 1), a cover 
system with monitoring is an adequate remedy for the WDA area.   

 
49. Comment: Page 4-13, Alternative WDA-4: While the top 2 feet of soil would be removed 

there would still be a significant thickness of contaminated soils above the ground water 
table at this location.  Therefore, a cap rather than a cover system appears to be warranted.  
See Specific Comment 48. 

 
Response:  Please see the Navy’s response to USEPA Specific Comment No. 48. 

 
50. Comment: Pages 4-23 and 4-27, “Implementability”: The discussion of the effort required to 

implement the excavation alternatives is not consistent.  On Page 4-23 it is noted that 
“Alternative DRMO 3 would be relatively simple to implement”.   It also just notes that 
staging will be required so as to not interrupt ongoing site activities.  However, on Page 4-27 
it is noted that “Alternative DRMO 4 would require a significant amount of planning to 
implement”.  Since Alternative DRMO 4  requires less soil excavation, it would appear that 
this alternative should be easier to implement.  Further, based upon the discussion for 
Alternative DRMO 3, it would appear that excavation actually can be implemented without 
excess difficulty. 

 
Response:  The implementability discussion on all alternatives will be revised to reflect the 
current usage of the area and the need to perform alternatives without disrupting the 
activities of the Shipyard in these areas.  Please see the Navy’s response to MEDEP 
Comment No. 20 for additional information regarding revision to the text. 

 
51. Comment: Page 4-29, 1st Paragraph: The rational for a cap system rather than a cover 

system is not followed.  First, contamination at both sites is located above the ground water 
table.  If it were not, then there would not likely be a need for a cover system where it is 
currently in place and proposed under the waste disposal area alternatives to address risks.  
Second, the intent to place a cap system over areas of the DRMO appears to acknowledge 
the need to prevent infiltration and further migration of contaminants vertically downward.  It 
also suggests that placement of a cover system is not adequate for the waste disposal area.  
While there is likely downward vertical migration of soil particles from shallower intervals 
without infiltration, i.e. due to shifting soils overlying “rock fragment” fill, infiltration of 
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precipitation is likely to exacerbate this problem. 
 

Response:  Based on the revisions to the remedial alternatives that will be evaluated in the 
Draft Final OU2 FS Report, the only alternative that includes a cap is an alternative that 
replaces the existing interim impermeable cap.  A cap rather than a cover is proposed for 
this area because of the lead concentrations (greater than 10,000 mg/kg) found in the 
overburden soil in this area.  These concentrations as likely to leach to the groundwater if 
the area is not addressed by complete removal of the contaminants or installation of an 
impermeable cap.  The WDA contains minimal contamination within the overburden soil and 
the majority of the contamination and waste are located within the groundwater.  The 
contamination has been in contact with groundwater over 50 years and groundwater data 
show that there are no unacceptable risks for groundwater.  Therefore, it is considered 
unlikely that contamination in the WDA would leach in the future at levels that would cause 
an unacceptable risk.  As a result a permeable soil cover has been proposed for the WDA 
area.  However, because contamination will be left in the place for some of the WDA 
alternatives, groundwater monitoring is included in these WDA alternatives. 

 
52. Comment: Page 4-31, Section 4.3, 1st Paragraph: It has not yet been demonstrated that the 

current shoreline stabilization structures are effectively preventing erosion and transport of 
soils from within the OU 2 site to the near/off shore environment. 
 
Response:  As indicated in the Navy’s response to the USEPA Specific Comment No. 27, 
the shoreline stabilization alternatives are being removed from the FS and the monitoring of 
the existing shoreline stabilization alternatives are being added to the LUCs to be more 
consistent with OU1.  As a result Section 4.3 is being removed from the FS.  

 
53. Comment: Page 4-34, Section 4.3.3.1, 1st Paragraph, 2nd Sentence: The discussion of 

implementation of shoreline upgrades being dependent upon a future inspection is vague.  
This statement suggests that Alternative SL-2, Monitoring and Maintenance of Existing 
Structures” will be selected and maybe, in the future some additional work will be performed. 

 
Response:  Please refer to the Navy’s responses to USEPA Comment No. 1 and USEPA 
Specific Comment No. 27.  The discussion on future shoreline upgrades and future 
shoreline inspections will be addressed as part of LUCs.  
 

54. Comment: Page 4-34, Section 4.3.3.2: This section provides no analysis of the 
effectiveness of the existing structures to prevent lateral migration of fine grain material 
through the existing revetments and seawall.  As such, it cannot be assumed that the 
existing revetments and seawall are adequate for implementation of Alternative SL-2. 

 
Response:  Please see the Navy’s responses to USEPA Comment No. 1 and USEPA 
Specific Comment No. 27.  The shoreline stabilization alternatives will not be included in the 
Draft Final OU2 FS Report; the effectiveness of the shoreline stabilization features will be 
monitored as a part of LUCs.   

 
55. Comment: Figures 4-6 and 4-7: The area proposed for excavation on Figure 4-7 is 

significantly smaller than that shown on Figure 4-6 and is for the same depth.  Why is the 
area shown on Figure 4-7 described as being difficult to implement?  See Specific Comment 
50. 

 
Response:  Please see the Navy’s response to the USEPA Specific Comments No. 50 and 
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MEDEP Comment No. 20.  The figures will be revised.  The discussion on implementability 
will be updated to reflect the current use of the DRMO.  Based on current usage all of the 
alternatives will be evaluated under the same DRMO operations scenario.  As a result 
alternatives with smaller excavation volumes will be considered easier to implement than 
excavation alternatives with larger volumes of soil.  

 
56. Comment: Figure 4-8: Where is the second area that needs to be capped under Alternative 

DRMO-5?  See Section 4.2.9.1 in the feasibility study.  According to the legend, the area 
next to Building 298 is indicated as being excavated. 

 
Response:  Based on the revised alternative, there is no longer a second area that needs 
to be capped under any of the DRMO alternatives.   

 
57. Comment: Figure 4-10: If present, the filter bedding layer shown on this figure needs to be 

documented for the existing rip rap.  It cannot be assumed that there is an effective barrier, 
already in place, to prevent lateral migration of contaminants migrating as or absorbed to 
fine grain material with the tidal cycles to the near/off shore environment. 

 
Response:  Please see the Navy’s responses to USEPA Comment No. 1 and Specific 
Comment No. 27.  Figures 4-10, 4-11, and 4-12 have been removed from the FS.  

 
58. Comment: Figure 4-11: It has not been documented that a filter layer exists beneath the in 

place rip rap revetment.  See Specific Comment 57. 
 

Response:  Please see the Navy’s responses to USEPA Comment No. 1 and USEPA 
Specific Comment No. 27.  Figures 4-10, 4-11, and 4-12 have been removed from the FS.  

 
59. Comment: Page 5-1, Section 5.1, 3rd and 4th Bullets: The text should be changed from 

“capping” to “covering” since the feasibility study makes a distinction between these two 
terms.  See Specific Comment 47, 2nd paragraph. 

 
Response:  The text in Section 5 will be changed to indentify the WDA alternatives as the 
cover alternatives and the DRMO alternatives as the cap alternatives.  

 
60. Comment: Page 5-1, Section 5.1.1, 3rd Paragraph, 1st Sentence: While a cover will 

contribute to prevention of erosion of surface soils, it will still allow infiltration into the soils 
with commensurate continued mobilization of fine grain material into the “rock fragment” fill 
material beneath.  Existing “surface fill” material overly the coarser “rock fragment fill” with 
no intervening barrier.  This overlying finer material will migrate to depth over time as rock 
and soils shift. This feasibility study and previous remedial investigation studies have not 
documented that lateral migration of contaminated fine grain particulate material will not 
occur.  Therefore, it cannot be stated that the cover systems described will prevent migration 
of site contaminants to the Piscataqua River. 

 
Response:  Please see the Navy’s response to USEPA Comment No. 1.   

 
61. Comment: Page 5-4, Section 5.2.1: None of the alternatives including DRMO 2 through 5 

will assure that there will not be continued migration of contaminants to near/off shore 
environments.  While dissolved phase contamination may be minimal, there has not been 
any documentation to support that the existing systems (revetments) will prevent the lateral 
migration of suspended particulate matter.  Past near/off shore monitoring has indicated that 
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metals were increasing in concentrations.  Further, there has not been any supplemental 
sediment sampling to substantiate lack of such transport since removal actions were 
conducted. 

 
Response:  Please see the Navy’s response to USEPA Comment No. 1 for the revisions to 
alternatives.   

 
62. Comment: Page 5-8, Section 5.3.1: It has not yet been documented that the existing rip rap 

revetment is effective at preventing lateral migration of contaminated find grain material 
through the revetment.   

 
Response:  Please see the Navy’s responses to USEPA Comment No. 1 and USEPA 
Specific Comment No. 27.  

 
63. Comment: Table 5-1: Alternatives WDA-3 and WDA-4 would not be protective of human 

health and the environment since all human and ecological receptor pathways will not have 
been removed.  Infiltration will still occur as well as tidal fluctuations that could mobilize and 
transport contaminated fine grain material to the near/off shore environment. 

 
Response:  Please see the Navy’s responses to USEPA Comment No. 1 and USEPA 
Specific Comment No. 48.  
 

64. Comment: Table 5-2: Alternatives DRMO-4 and DRMO-5 would not be protective of human 
health and the environment.  See Specific Comment 63. 

 
Response:  Please see the Navy’s response to USEPA Comment No. 1.  

 
65. Comment: Table 5-3: There appears to be several evaluation criteria missing from this 

table.  The shoreline stabilization alternatives are to be considered part of the remedial 
systems for OU 2.  Part of the function of these systems is to be designed to prevent lateral 
migration of contaminated fine grain particles from OU 2 to the near/off shore environment.   

 
Response:  As indicated in the Navy’s response to USEPA Specific Comment No. 27, the 
shoreline stabilization alternatives are being removed from the text.  As a results Table 5-3 
will be removed as well.    

 
66. Comment: Appendix A (PRG Development): 

 
Page 1: In the second paragraph of the section entitled Preliminary Remediation Goals, it is 
mentioned in the second sentence that exposure to surface and subsurface soil (0-10 feet 
bgs) was considered for construction workers.  Exposure to surface and subsurface soil (0-
10 feet bgs) should also be considered for residential receptors because of the possibility 
that future residential development could involve excavation of soil to 10 feet bgs, 
stockpiling of soil on top of surface soil, and then re-grading of the mixed surface and 
subsurface soil around the new residences.  Please ensure that the PRGs for 0-10 foot soil 
are protective for residential use. 

 
Page 3: In the 3rd paragraph about copper concentrations, it is unclear whether remediation 
to achieve the residential lead PRG will take care of copper levels that exceed the 
residential PRG for copper.  Please clarify, particularly since Figure A-8 indicates that some 
of the locations with copper greater than 7300 mg/kg may be less than 400 mg/kg lead. 
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Page 4:  The first paragraph mentions that PAH concentrations outside the areas referred to 
were all less than 1 mg/kg, and were within the range of facility background.  Please provide 
a reference to the documentation that demonstrates facility background for PAHs and any of 
the other COCs.  Please clarify the last sentence to make it more understandable how 
remediation based on lead would address PAH and PCB contamination, ideally with a map. 

 
Attachment 1 Development of Risk-Based Preliminary Remedial Goals: EPA concurs with 
the general mathematical approach; however, the reviewer was unable to cancel the 
appropriate units in the intake equations.  In addition, the intake units were expressed as 
kg/kg/day, rather than mg/kg/day.  Please correct this if appropriate, and provide an 
example with one chemical of the PRG calculation for ingestion, dermal, and inhalation, 
using the selected values for each parameter and showing cancellation of units, so that EPA 
can confirm the accuracy of the calculations.  Also, please provide a working electronic copy 
of the Excel spreadsheets so that EPA can check the formulae and calculations. 

 
Please explain why the exposure frequency for the industrial worker is 150 days. 

 
Please explain why the soil ingestion rate for the construction worker is 50 mg/day for lead 
(Table 1), but 330 mg/day in the printout of the spreadsheets.  

 
Please provide an attachment to the FS report that provides a summary of the exposure 
assumptions and toxicity factors for the receptors that were used in the RI risk assessment 
and carried through to the FS and calculation of PRGs.  EPA Region I expects, going 
forward, that national level exposure assumptions (e.g. residential exposure period of 350 
days per year) will take precedence over outdated EPA risk assumptions from the regional 
risk update reports (e.g. residential exposure period of 150 days). 

 
Response page 1:  The estimation of volume of soil for residential does account for surface 
and subsurface soil as discussed on pages 5 and 6.   
 
Response page 3:  Remediation to achieve residential lead PRGs will not take care of all 
copper residential PRGs exceedances in the backyard of Quarters N (in the DRMO Impact 
Area, north of former Building 146); therefore, as noted in the 2nd paragraph on page 4 both 
copper and lead were used to estimate remediation areas and volumes.  Please note that 
Figure A-8 only provides copper results and does not provide information on lead 
concentrations. 
 
Response page 4:  A reference to final Facility Background Development Report (TtNUS, 
2000) will be added to this paragraph.  Figures A-9 and A-10 will be revised to also show 
where PAHs and PCB concentrations exceeded the residential and occupational PRGs.  
There were no exceedances of the construction worker PRGs for PAHs and PCBs; 
therefore, no change is required for Figure A-11. 
 
Response Attachment 1:  Intake units for calculating risks are expressed as mg/kg/day.  
When calculating clean-up levels the intake units are expressed as kg/kg/day.  A sample 
calculation will be added as requested which shows the selected input values for each 
parameter and the cancellation of the units.  An electronic copy of the spreadsheets will also 
be included. 
 
The exposure frequency of 150 days/year for the industrial worker was the value used in the 
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OU2 HHRA and was the USEPA Region 1 default value at the time the HHRA was 
prepared.  This exposure frequency is also consistent with typical number of work days that 
soil would be exposed considering typical amounts of snow fall for the area. 
 
The soil ingestion rate for lead used differs from the soil ingestion rate for other chemicals.  
The adult lead model spreadsheets (Tables 1 to 5, Calculation of PRGs – Construction 
Worker) contain columns that present PRGs for various regions and various ethnic groups.  
The “Northeast/All” column contains the estimated PRG for a construction worker at OU2.  
This ingestion rate is 100 mg/day.  For lead the adult lead model guidance recommends the 
use of CTE assumptions in evaluating adult exposures to lead in soil and 100 mg/day is the 
recommended value for a construction worker (USEPA, January 2003 and USEPA, 2009).  
For non-lead compounds, RME assumptions were used and an ingestion rate of 330 
mg/day was used for the construction worker for all other COCs. 
 
An attachment to the Draft Final FS Report will be provided that summarizes the exposure 
assumptions and toxicity factors used to calculate the PRGs. 
 
 
References: 
USEPA, January 2003.  Recommendations of the Technical Review Workgroup for Lead for 
an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil.  
EPA-540-R-03-001.  December 1996 finalized January. 
 
USEPA, 2009.  USEPA Technical Review Workgroup for Lead.  Frequently Asked Question 
(FAQs) on the Adult Lead Model, June 3. http://www.epa.gov/superfund/lead/almfaq.htm. 
 

 



RESPONSES TO USEPA LEGAL COMMENTS DATED APRIL 29, 2010 
DRAFT FEASIBILITY STUDY FOR OPERABLE UNIT 2 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
 
1. Comment:  Page ES-1, 2nd Paragraph, 7th sentence:  Identify which operable unit is 

addressing the contamination indentified in the residential lot N of the DRMO and the 
capped portion of the DRMO.  If not addressed by a separate OU, these areas should be 
incorporated into the final remedy for OU2 (even if previously subject to a removal action), if 
contamination above un-restricted use risk levels is left in place. 
 
Response:  The Navy concurs that the two areas identified in the comment need to be a 
part of the final remedy for OU2.  The Navy notes that the referenced statement on page 
ES-1, with respect to the capped portion, is inaccurate.  The DRMO capped area is included 
in the FS alternatives for the DRMO.  The text in the referenced sentence in the 2nd 
paragraph on page ES-1 will be corrected by deleting “and the portion of the DRMO area 
that has already been capped.”  The following provides additional information on how the 
capped area is addressed in the OU2 FS and how the residential area of OU2 will be 
addressed in the remedy. 
 
DRMO Capped Area – In the November 2008 Revised Draft OU2 Feasibility Study (FS) 
Report the capped portion of the DRMO area was considered a final cap as part of the 
remedial alternative development.  The FS alternatives for the DRMO included the capped 
area within the footprints for land use controls, periodic monitoring, and periodic inspection.  
Since the submission of the November 2008 Revised Draft OU2 FS Report, several 
technical meetings were held concerning the OU2 and OU2 FS alternatives.  As a result of 
these technical meetings, the Navy agreed that the existing cap for the DRMO capped area 
was meant to be an interim measure and not a permanent remedy for the area.  For the 
Draft Final OU2 FS Report, the Navy will revise the DRMO areas alternatives to include 
other options to address contamination within the capped area in the alternative 
development process.  The revised alternatives, provided in Attachment B to these 
responses to comments, will be included in the Draft Final OU2 FS Report. 
 
Residential Area - The Navy believes that no change is required to include the residential 
area in the FS.  The Navy is implementing an interim removal action for this area and it is 
anticipated that the interim removal action will result in unlimited use of and unlimited 
exposure to the residential area.  The residential area will be included in the final remedy for 
OU2, but at the time the Record of Decision (ROD) is produced, the Navy believes that the 
final remedy for the residential area will be no further action (NFA). 
 

2. Comment:  Page ES-2. 3rd Bullet:  Regarding the last sentence, maintenance of the 
shoreline erosion control needs to be a component of the remedy to prevent future risks 
from the erosion of soil from the OU area.  If the revetment is a component of the remedy 
then long-term monitoring of the sediment needs to be a component of the remedy to 
ensure that the revetment remains effective. 
 
Response:  The referenced text is part of the discussion of the conceptual site model and it 
indicates that erosion is not a current concern.  However, the Navy recognizes that erosion 
is a future concern.  As discussed further in the November 2008 Revised Draft OU2 FS 
Report, there is a Remedial Action Objective (RAO) that calls for the protection of the 
offshore environment from erosion of contaminated soil from the OU2 shoreline (RAO 
number 2, pages ES-2 and 2-14).  Each alternative that leaves contamination on site 
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identifies the shoreline stabilization features currently along the OU2 shoreline as important 
to the integrity of the alternative.  For the Draft Final OU2 FS Report, the Navy will include 
shoreline erosion controls within the land use controls (LUCs) component of each alternative 
along with the structural components of each remedy to satisfy the erosion protection RAO, 
as appropriate.  The revised alternatives, provided in Attachment B to these responses to 
comments, will be included in the Draft Final OU2 FS Report. 
 
As for monitoring the shoreline stabilization features, the LUCs for each alternative will be 
revised to include the following; 
 

• Periodic inspections to ensure that the shoreline stabilization structures remain along 
the OU2 shoreline and that they appear to be in good condition (visual inspection). 
 

• The offshore area will be periodically inspected for sediment accumulation. 
 
However, because of the USEPA’s preference to keep the onshore and offshore remedies 
separate for Portsmouth Naval Shipyard (PNS), monitoring offshore sediment for 
contamination is not included with shoreline stabilization inspection.  Any remedial activities 
for offshore sediment are being addressed as part of OU4.  
 

3. Comment:  Page ES-3. 2nd and 6th bullets:  There cannot be solely a LUC option.  At the 
very least there must be long-term monitoring to ensure the remedy remains protective. 

 
Response:  As indicated in the Navy’s response to USEPA Legal Comment No. 1, several 
technical meetings focusing on the alternatives presented in the FS have occurred since the 
submission of the November 2008 Revised Draft OU2 FS Report and the receipt of these 
comments.  The Navy has agreed to revise the alternatives to include monitoring.  The 
revised alternatives, provided in Attachment B to these responses to comments, will be 
included in the Draft Final OU2 FS Report. 

 
4. Comment:  Page ES-4. 2nd Paragraph. 2nd and 3rd Sentences:  Should state more clearly 

the WDA-2 would not be protective of the environment. 
 

Response: As indicated in Section 1.6.4, there are no onshore ecological risks associated 
with the WDA and no current offshore risks.  The only environmental risk associated with the 
WDA is from potential future erosion of contaminated soil to the offshore area.  LUCs, 
including shoreline and offshore inspection, are included in WDA-2; therefore, Alternative 
WDA-2 would be protective of the environment.  The referenced text has been revised to 
read as follows: 
 
“WDA-2, WDA-3, and WDA-4 would provide protection of human health with Alternatives 
WDA-3 and WDA-4 providing the most protection.  With the implementation of LUCs OU2 
would be protective of the environment because the shoreline stabilization structures would 
be present to protect against the future potential of eroding soil to the off-shore area.  
Alternatives WDA-3 and WDA-4 would also protect the environment with Alternative WDA-4 
providing the most protection.”  

5. Comment:  Page ES-4. 2nd Paragraph. 4th and 5th Sentences:  WDA-2 will not meet ARARs. 
 

Response:  As indicated in the Navy’s response to USEPA Legal Comment No. 1, several 
technical meetings focusing on the alternatives presented in the FS have occurred since the 
submission of the November 2008 Revised Draft OU2 FS Report and the receipt of these 
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comments.  The Navy has agreed to revise the alternatives, including WDA-2.  The Navy 
believes that USEPA concerns with WDA-2 have been addressed with the revisions to the 
alternatives agreed upon between the Navy, USEPA, and MEDEP.  Please see the revised 
alternatives, provided in Attachment B to these responses to comments, that will be included 
in the Draft Final OU2 FS Report.  

 
6. Comment:  Page ES-4. 2nd Paragraph. 6th Sentence:  WDA-2 does not meet the threshold 

criterion.  
 
Response:  As indicated in the Navy’s response to USEPA Legal Comment No. 1, several 
technical meetings focusing on the alternatives presented in the FS have occurred since the 
submission of the November 2008 Revised Draft OU2 FS Report and the receipt of these 
comments.  The Navy has agreed to revise the alternatives, including WDA-2.  The Navy 
believes that USEPA concerns with WDA-2 have been addressed with the revisions to the 
alternatives agreed upon between the Navy, USEPA, and MEDEP.  Please see the revised 
alternatives, provided in Attachment B to these responses to comments, that will be included 
in the Draft Final OU2 FS Report.  

 
7. Comment:  Page ES-4. 2nd Paragraph. 7th Sentence:  WDA-2 does not meet the long-term 

effectiveness and permanence criterion.  
 
Response: As indicated in the Navy’s response to USEPA Legal Comment No. 1, several 
technical meetings focusing on the alternatives presented in the FS have occurred since the 
submission of the November 2008 Revised Draft OU2 FS Report and the receipt of these 
comments.  The Navy has agreed to revise the alternatives, including WDA-2.  The Navy 
believes that USEPA concerns with WDA-2 have been addressed with the revisions to the 
alternatives agreed upon between the Navy, USEPA, and MEDEP.  Please see the revised 
alternatives, provided in Attachment B to these responses to comments, that will be included 
in the Draft Final OU2 FS Report. 
 

8. Comment:  Page ES-4. Table:  There are five-year review costs for WDA-1 that should be 
included.  Also spell out what “NPW” means. 
 
Response:  The Navy respectfully disagrees that five-year review costs should be included 
for the No Action alternative, and no changes to the cost assumptions are warranted.  The 
Navy concurs that if a remedial action is selected in a ROD that results in hazardous 
substances, pollutants, or contaminants remaining at the site above levels that allow for 
unlimited use and unrestricted exposure, a five-year review is statutorily required.  The Navy 
also agrees that in previous FSs, we have included the language USEPA seeks here.  
Recently, however, the Navy re-evaluated this language and realized that the "no action 
alternative" -- as that term is used in an FS -- is meant only to serve as a baseline from 
which to compare other alternatives.  It is not the same "no action" reflected in a final ROD.  
This is consistent with the June 2010 Final OU1 FS Report.  The Navy believes this 
interpretation is supported by OSWER Directive 9355.3-01 dated October 1988, which 
states that although a no-action alternative in an FS may include some type of 
environmental monitoring, "actions taken to reduce the potential for exposure (e.g., site 
fencing, deed restrictions) should not be included as a component of the no-action 
alternatives. Such minimal actions should constitute a separate 'limited' action alternative."  
The Navy believes the term "no action" in the FS context means literally no action at all, 
including no five year review.  See Appendix F, Case Example of Detailed Analysis, in 
OSWER Directive 9355.3-01, which includes the phrase "This alternative also would require 

RTC for revised draft OU2 FS - EPA Legal 3 October 25, 2010 



a 5-year review" for several of the example alternatives, but does not use this wording for 
the "no action" example alternative.   

 
NPW on Page ES-4 will be replaced with “Net Present Worth (NPW).”    

 
9. Comment:  Page ES-4 – 5:  In the DRMO section all of the comments regarding WDA-2, 

above also pertain the DRMO-2.  Also there are five-year review costs for DRMO-1 that 
should be included. 
 
Response:  As indicated in the Navy’s response to USEPA Legal Comment No. 3, the 
Navy, USEPA, and MEDEP have had several technical meetings since the submission of 
the November 2008 Revised Draft OU2 FS Report and changes will be made to the FS 
alternatives.  With the agreed upon alternative changes, the Navy believes that the issues 
raised in the USEPA Legal Comment Nos. 4 to 7 also pertaining to DRMO-2 have been 
addressed.   
 
With regards to the five-year review costs for the DRMO-1, the Navy respectfully disagrees 
with the need for these five-year review costs.  Please refer to the Navy’s response to 
USEPA Legal Comment No. 8.   

 
10. Comment:  Page ES-6:  The analysis for the Shoreline stabilization needs to meet all of the 

NCP criteria if the revetment serves as a component of the remedy to prevent release of 
contaminants into the adjoining river and its sediments.  The SL-1 alternative does not meet 
any of the criteria because maintenance and monitoring of the revetment would not be a 
component of the remedy. 
 
Response:  As discussed in the Navy’s response to USEPA Legal Comment No. 2, the 
alternatives will be revised to address potential future erosion through LUCs and structural 
components of WDA and DRMO alternatives.  Separate shoreline stabilization alternatives 
(SL-1, SL-2, and SL-3) will not be included in the Draft Final OU2 FS Report.  The revised 
alternatives are described in Attachment B to these responses to comments.  The 
evaluation of the NCP criteria for WDA and DRMO alternatives will be updated based on the 
revisions to the alternative components and the text on ES-6 related to SL-1, SL-2, and SL-3 
will be deleted. 

 
11. Comment:  Page 1-2, 1st Paragraph:  See comment 2.  If the residential area is part of OU2, 

then the proposed removal action needs to be incorporated into the final OU2 ROD, either 
with a determination that the area is cleaned up to unrestricted use standards (in which case 
the ROD would include a No Further Action determination), or if restrictions will still be 
required because risks are still present (either for soil or groundwater) the FS needs to 
include an NCP analysis of remedial alternatives to address the remaining risk).  The 
removal action should be described in more detail in this document. 
 
Response:  As indicated in the Navy’s response to USEPA Legal Comment No. 1, the Navy 
agrees that the residential area needs to be referred to in the OU2 ROD as having been 
subjected to an interim removal action that has left the area with no restrictions on use or 
exposure and that NFA is the proposed action for this area.  
 

12. Comment:  Page 1-4, 5th Paragraph. 4th Sentence:  Was the former DRMO area capped as 
part of a CERCLA response action - if so describe in more detail.   
 

RTC for revised draft OU2 FS - EPA Legal 4 October 25, 2010 



Response:  The capping of a portion of the DRMO area was not conducted as part of a 
CERCLA response.  As discussed on page 1-6, the cap was installed as part of an interim 
action in 1993. 

 
13. Comment:  Page 1-7, 4th Paragraph:  Since the landfill/incinerator operations were closed 

pre-RCRA, any hazardous waste ARARs cited for alternatives addressing the landfill waste 
would be “Relevant and Appropriate.”   
 
Response:  The referenced text is in Section 1.4.3 of the November 2008 Revised Draft 
OU2 FS Report, which discusses OU2 History.  ARARs are discussed in Section 2.0.  The 
Navy considers hazardous waste ARARs would be applicable if characterization of 
excavated material or remediation waste indicates the material to be a hazardous waste.  
RCRA regulations for capping would be relevant and appropriate for alternatives that include 
a RCRA C cap.  Revisions to ARARs are discussed in the Navy’s responses to subsequent 
USEPA Legal Comments and proposed revised Section 2.0, and supporting ARARs tables 
(Tables 2-1, 2-2, and 2-3) for the Draft Final OU2 FS Report are included in Attachment C to 
these responses to comments.   

 
14. Comment:  Page 1-11, 1st Paragraph. 1st Sentence:  Long-term monitoring of the sediment 

will be required to assess the protectiveness of the shoreline revetment (assuming waste is 
left in place and the revetment is a component of the remedy). 

 
Response:  The referenced text is in Section 1.6 of the November 2008 Revised Draft OU2 
FS Report, which provides a summary of the OU2 Supplemental RI Report.  As a result of 
resolution of comments on the September 2008 Draft OU2 Supplemental RI Report and 
consistent with the March 2010 Final OU2 Supplemental RI Report, the text in the 
referenced section has been revised.  Proposed revisions to Section 1.0 for the Draft Final 
OU2 FS Report are provided in Attachment C to these responses to comments.   
 
Regarding long-term monitoring of sediment, long-term inspection for sediment 
accumulation will be included in OU2 alternatives, as appropriate.  However, as indicated in 
the Navy’s response to USEPA Legal Comment No. 2, because of the USEPA’s preference 
to keep the onshore and offshore remedies separate for PNS, remedial action for offshore 
sediment is not included with shoreline stabilization inspection.   

 
15. Comment:  Page 1-13, last Paragraph, 4th and 5th Sentences:  Is the River critical habitat for 

any Federal or State endangered, threatened or protected species (for instance – the 
federally endangered short-nosed sturgeon which does live in the River). 
 
Response:  There is no designated critical habitat for the short-nosed sturgeon in the State 
of Maine.  The following text will be added (to Section 1.6.1.4): “The short-nosed sturgeon is 
a federally endangered species that is found along the eastern seaboard, but has no critical 
habitats located within the State of Maine.  Populations in Maine are found in the Sheepscot, 
Kennebec, Androscoggin, and Penobscot Rivers, and Merrymeeting Bay (Maine 
Department of Inland Fisheries and Wildlife, 2003).” 
 

16. Comment:  Page 1-16, last Sentence and Page 1-17, 1st Paragraph:  See comment 21.  For 
CERCLA remediation purposes, it doesn’t matter what the source of the lead is if it is posing 
a risk. 
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Response:  The referenced text is in Section 1.6.2 of the November 2008 Revised Draft 
OU2 FS Report, which provides a summary of the nature and extent of contamination as 
provided in the OU2 Supplemental RI Report.  As a result of resolution of comments on the 
September 2008 Draft OU2 Supplemental RI Report and consistent with the March 2010 
Final OU2 Supplemental RI Report, the text in the referenced section has been revised.  
Therefore, the Navy believes that USEPA’s concern cited in this comment has been 
resolved.  Proposed revisions to Section 1.0 for the Draft Final OU2 FS Report are provided 
in Attachment C to these responses to comments.   

 
17. Comment:  Page 1-17, 4th Paragraph, last Sentence:  Long-term monitoring of sediment will 

be required for contamination being left in place. 
 
Response:  The referenced text is in Section 1.6.2 of the November 2008 Revised Draft 
OU2 FS Report, which provides a summary of the nature and extent of contamination as 
provided in the OU2 Supplemental RI Report.  As a result of resolution of comments on the 
September 2008 Draft OU2 Supplemental RI Report and consistent with the March 2010 
Final OU2 Supplemental RI Report, the text in the referenced section has been revised.  
Proposed revisions to Section 1.0 for the Draft Final OU2 FS Report are provided in 
Attachment C to these responses to comments.   
 
Regarding long-term monitoring of sediment, please refer to the Navy’s response to USEPA 
Legal Comment No. 2.   
 

18. Comment:  Page 1-18, 2nd Paragraph:  Were risks calculated for a future residential use 
scenario?  The outer bounds of the remedial area (within the OU) is defined by where there 
are no risks to unrestricted use. 
 
Response:  The referenced text is in Section 1.6.4 of the November 2008 Revised Draft 
OU2 FS Report, which provides a summary of the risk assessment in the OU2 
Supplemental RI Report.  Risks for the future residential use scenario were calculated in the 
human health risk assessment.  The text in the first paragraph of Section 1.6.4 will be 
revised to clarify that the human health risk assessment evaluated potential risks for 
potential future land use conditions including residential use.   
A residential remediation area was developed in the November 2008 Revised Draft OU2 FS 
Report.  Please refer to Figure 2-1 for the limits of soil contamination that cause 
unacceptable residential risk.   

 
19. Comment:  Page 1-19, 1st Paragraph, 3rd Sentence:  There is potential future risk to 

sediment if wastes are left in place and current erosion control measures fail, so the erosion 
controls along the shoreline need to be monitored and maintained as a component of the 
remedy. 

 
Response:  The referenced text is in Section 1.6.4 of the November 2008 Revised Draft 
OU2 FS Report, which provides a summary of the risk assessment in the OU2 
Supplemental RI Report.  As a result of resolution of comments on the September 2008 
Draft OU2 Supplemental RI Report and consistent with the March 2010 Final OU2 
Supplemental RI Report, the text in the referenced section has been revised.  Proposed 
revisions to Section 1.0 for the Draft Final OU2 FS Report are provided in Attachment C to 
these responses to comments.  
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Regarding long-term maintenance and monitoring of erosion controls, please refer to the 
Navy’s response to USEPA Legal Comment No. 2.     

 
20. Comment:  Page 1-19, § 1.6.5:  This section needs to be modified base on EPA’s previous 

comments. 
 

Response:  The referenced Section 1.6.5 of the November 2008 Revised Draft OU2 FS 
Report provides a summary of the conclusions and recommendations of the OU2 
Supplemental RI Report.  As a result of resolution of comments on the September 2008 
Draft OU2 Supplemental RI Report and consistent with the March 2010 Final OU2 
Supplemental RI Report, the text in the referenced section has been revised.  Proposed 
revisions to Section 1.0 for the Draft Final OU2 FS Report are provided in Attachment C to 
these responses to comments.  
 

21. Comment:  Page 1-20, 4th bullet:  If contamination is left in place, maintenance and 
monitoring of the erosion control structures needs to be a component of the remedy to 
prevent potential future risks of release. 

 
Response:  The referenced text is in Section 1.7 of the November 2008 Revised Draft OU2 
FS Report, which provides a summary of the conceptual site model for OU2.  As a result of 
resolution of comments on the September 2008 Draft OU2 Supplemental RI Report and 
consistent with the March 2010 Final OU2 Supplemental RI Report, the text in the 
referenced section has been revised.  Proposed revisions to Section 1.0 for the Draft Final 
OU2 FS Report are provided in Attachment C to these responses to comments.  
 
Regarding long-term maintenance and monitoring of erosion controls, please refer to the 
Navy’s response to USEPA Legal Comment No. 2.   

 
22. Comment:  Page 1-20, 5th bullet:  Were residential risk levels exceeded elsewhere within 

the OU, other than in the portion of the DRMO Impact Area?  If so, identify these areas in 
this bullet. 

 
Response:  Residential risk levels were exceeded across the DRMO area, the waste 
disposal area, and within portions of the DRMO impact area.  The bullet explaining 
exceedances of residential risk levels will be revised to indicate that unacceptable 
residential risks were found in a portion of the DRMO Impact Area and for the entire DRMO 
and waste disposal area.   

 
23. Comment:  Page 2-1, 3rd Paragraph:  Change “facility-citing” to “facility-siting.” 

 
Response:  The text will be revised to read “facility-siting.” 

 
24. Comment:  Page 2-3, 2nd Paragraph:  Remove the paragraph.  There are no potential 

ARARs. 
 

Response:  The requested text will be removed and the ARARs tables updated.  Instead a 
discussion of when an ARAR is invoked will be added to the discussion under the Action To 
Be Taken heading in the tables.  

 
25. Comment:  Page 2-4, 2nd Paragraph:  Remove the paragraph - screening level guidance is 

not a TBC. 
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Response:   The Navy respectfully disagrees. USEPA Region 9 PRGs (risk-based 
screening levels) were used in the risk assessment as screening levels and were included in 
the ARARs sections as TBCs.  They have recently been replaced by the USEPA Regional 
Screening Levels. The text on Page 2-4 will be revised to indicate that in 2008, USEPA 
replaced region-specific risk-based screening levels (e.g., Region 9 PRGs) with RSLs. The 
USEPA risk-based screening levels were used as screening levels as part of the HHRA for 
OU2 and can be used to develop soil clean up goals. This information will also be provided 
in Table 2-1.  This is consistent with the June 2010 Final OU1 FS Report. 
 

26. Comment:  Page 2-4, 3rd Paragraph:  Remove the paragraph - federal risk assessment 
procedures, rather than State standards pertain to CERCLA cleanups. 

 
Response:  The Maine risk guidance documents will be removed from the text and ARARs 
tables, consistent with the June 2010 Final OU1 FS Report.   

 
27. Comment:  Page 2-4:  Add paragraphs on the additional Chemical-specific ARARs and 

TBCs added to the revised Chapter 2 ARARs Tables. 
 

Response:  Text will be added to Section 2.0 and the ARARs tables to discuss the 
additional chemical-specific ARARs and TBCs.  The revisions are shown in the revised 
Section 2.0 text and Table 2-1, included as Attachment C to these responses to comments.  

 
28. Comment:  Page 2-4, 4th Paragraph:  Replace the text with:  “Published Remedial Action 

Guideline (RAGs) that are more stringent than federal standards were used to establish 
cleanup standards.” 
 
Response:  The text will be revised to reflect the update in RAGs (2010) and that these 
guidelines can be considered for PRG development.   

 
29. Comment:  Page 2-5, 1st Paragraph:  Remove the paragraph since the requirements of the 

Executive Order have been removed from 40 C.F.R. Part 6.  Compliance with the Executive 
Order is now a matter to be addressed under the Protectiveness criterion, rather than the 
ARARs criterion. 
 
Response:  The Navy concurs that the Executive Order should be removed as an ARAR for 
OU2, and will remove the paragraph from the text and Table 2-2.   
 

30. Comment:  Page 2-5, 2nd Paragraph:  Change “16 United States Code (USC) 1451 et seq.” 
to “16 United States Code (U.S.C.) § 1451 et seq.” 
 
Response:  The citation will be revised to read “[16 United States Code (USC) §1451 et 
seq.”. 

 
31. Comment:  Page 2-5, 3rd Paragraph:  Change “33 USC 403; 33 CFR 320-323” to “33 

U.S.C. § 403; 33 C.F.R. Parts 320-323.” 
 
Response:  The Rivers and Harbor Act will be deleted as an ARAR because remedial 
activities for OU2 will not obstruct or alter the river. 
 

32. Comment:  Page 2-5, 4th Paragraph:  Remove the paragraph since the requirements of the 
Executive Order have been removed from 40 C.F.R. Part 6.  Compliance with the Executive 
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Order is now a matter to be addressed under the Protectiveness criterion, rather than the 
ARARs criterion.  This is consistent with the Draft Final Portsmouth OU1 FS (April 2010). 
 
Response:  The Navy concurs and the reference will be removed from the text and Table 2-
2.   

 
33. Comment:  Page 2-6, 2nd Paragraph:  Change the citation to:  “Clean Water Act, Sec 404; 

Section 404(b)(1) Guidelines for Specification of Disposal Sites for Dredged or Fill Material 
(33 U.S.C. § 1344; 40 C.F.R. Part 230, 231 and 33 C.F.R. Parts 320-323)” 
 
Response:  The citation will be revised to read “Clean Water Act (CWA) - Section 404(b)(1) 
Guidelines for Specification of Disposal Sites for Dredged or Fill Material (40 CFR Parts 230-
232; 33 CFR Parts 320-330).” 
 

34. Comment:  Page 2-6, 3rd Paragraph:  Change the citation to:  “National Historic 
Preservation Act of 1966; Protection of Historic Properties ((16 U.S.C.. § 470 et seq.; 36 
C.F.R. Part 800).”  Change the second sentence (to be consistent with the 4th paragraph of 
Page 1-11) to: “Prehistoric and historic archaeological resource sensitivities for the DRMO 
Impact Area (particularly near Quarters S and N) are moderate and high, respectively.  The 
rest of OU2 has low or moderate sensitivity for prehistoric and historic archaeological 
resources.” 
 
Response:  The citation will be revised to read “The National Historical Preservation Act (16 
USC §470 et seq., 36 CFR Part 800).”  The text from page 1-11 will be added to Section 
2.0.  

 
35. Comment:  Page 2-6, 4th Paragraph:  Change the citation to the Fish and Wildlife 

Coordination Act to:  “(16 U.S.C. § 661 et seq.)” and remove the citation to the Wetlands 
Executive Order because it no longer is included in a promulgated regulation.  Change the 
text to:  “Requires Federal agencies involved in actions that will result in the control of 
structural modification of any stream or body of water for any purpose, to take action to 
protect the fish and wildlife resources that may be affected by the action.  The Navy must 
consult with appropriate federal and state resource agencies to ascertain the means and 
measures necessary to mitigate, prevent, and compensate for project-related losses of fish 
and wildlife resources and to enhance the resources.  Since remedial action may involve 
work (including O&M of the revetment) within the floodplain of the Piscataqua River and 
long-term monitoring will be conducted to ensure that any wastes left in place to not impact 
fish and wildlife resources in the River these standard are applicable. 
 
Response:  The Fish and Wildlife Coordination Act will be added as an ARAR because 
remediation work may be conducted in a coastal flood zone or adjacent to the Piscataqua 
River.  Precautions would be taken during remedial action to minimize potential adverse 
impacts to fish and wildlife. Erosion controls and stormwater management would be 
conducted in accordance with Maine requirements. Please see the revised ARARs tables 
attached to these responses to comments.  The Fish and Wildlife Coordination Act will be 
added to the text and Table 2-2 consistent with the June 2010 Final OU1 FS Report.   

 
36. Comment:  Page 2-6, Bottom:   Add paragraphs on the additional Location-specific ARARs 

and TBCs added to the revised Chapter 2 ARARs Tables. 
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Response: Text will be added to Section 2.0 to discuss the additional location-specific 
ARARs and TBCs that are added to the text.  The revisions are shown in the revised 
Section 2.0 text and Table 2-2 included in Attachment C to these responses to comments.   

 
37. Comment:  Page 2-7, 2nd Paragraph: Change the citation to “16 U.S.C. Chapter 35; 50 

C.F.R. Parts 200 and 402.”  Remove the fourth sentence and note that the Federally listed 
short-nosed sturgeon does utilize the Piscataqua River.  So any remedial action that may 
effect water quality in the River should address requirements under this standard.  
Regarding the fifth sentence note that the bald eagle has been delisted from both the federal 
and state endangered and threatened species lists.  Remove the last sentence of the 
paragraph since promulgated standards cannot be TBCs. 
 
Response:  The cited paragraph will be replaced with the following text: 
 
“The Endangered Species Act of 1973 (16 USC §1531 et seq.) provides for consideration of 
impacts to endangered and threatened species and their critical habitats.  As discussed in 
Section 1.0, there are no known endangered or threatened species at OU2; however, the 
federally-listed endangered short-nosed sturgeon is known to occur in the Piscataqua River.  
There are no known critical habitats for the short-nosed sturgeon in the State of Maine.  The 
Act requires federal agencies to ensure that any action carried out by the agency is not likely 
to jeopardize the continued existence of any endangered or threatened species or adversely 
affect its critical habitat.  Remedial activities would be conducted so as to avoid any adverse 
effect under the Endangered Species Act to the short-nosed sturgeon.”  
 
The status of the Endangered Species Act will be listed as applicable.  

 
38. Comment:  Page 2-8, 3rd Paragraph:  Add a new second sentence:  “Jurisdiction under the 

Rules extends 75 feet landwards of the outer edge of a protected resource area.” 
 
Response:  The following text will be added to the text and Table 2-2: 
 
“Jurisdiction under the Rules includes the area adjacent to wetlands, which is the area within 
75 feet of the normal high water line.” 

 
39. Comment:  Page 2-8, 5th Paragraph:  Paragraph not needed if there are no state-listed 

species on the Site or utilizing the river adjacent to the site.  Although mentioned in the 
paragraph there is no other mention of nesting bald eagles (note that these have been 
delisted) or roseate terns in the area.   
 
Response:  The Navy concurs that the Maine Endangered Species Act should be removed 
as an ARAR for OU2, and will remove the paragraph from the text and Table 2-2.  This is 
consistent with the June 2010 Final OU1 FS Report. 

 
40. Comment:  Page 2-8, 6th Paragraph:  Remove the paragraph if not Significant Wildlife 

Habitat. 
 

Response:  The Navy concurs that the Maine Significant Wildlife Habitat Rules should be 
removed as an ARAR for OU2, and will remove the paragraph from the text and Table 2-2.  
This is consistent with the June 2010 Final OU1 FS Report. 
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41. Comment:  Page 2-9, § 2.1.3:  Add paragraphs on any additional Action-specific ARARs 
and TBCs added to the revised Chapter 2 ARARs Tables. 
 
Response: Text will be added to Section 2.0 to discuss the additional action-specific 
ARARs and TBCs.  The revisions are shown in the revised Section 2.0 text and Table 2-3 
included in Attachment C to these responses to comments.  

 
42. Comment:  Page 2-9, 4th Paragraph: Discuss that RCRA is a delegated program in ME.  

The ARARs text can provide a general description of RCRA and leave the specific citation of 
applicable standards to the Maine Hazardous Waste Rule section. 
 
Response: The Navy agrees and will delete text under federal RCRA standards and include 
more detail on The Maine Hazardous Waste Rules.  This is consistent with the June 2010 
Final OU1 FS Report. 

 
43. Comment:  Page 2-9, 5th Paragraph:  In third sentence remove “potentially” before 

“applicable.” 
 
Response:  The change will be made as requested.  

 
44. Comment:  Pages 2-9 and 2-10, last 2 bullets on 2-9 and first 2 on 2-10:  Cite the Maine 

Hazardous Waste Rules rather then these RCRA citations. 
 
Response:  The bulleted items will be removed from the text.  Please refer to the Navy’s 
response to Comment No. 42. 

 
45. Comment:  Page 2-10, 4th Paragraph:  Remove this paragraph since LDR standards are not 

ARARs for CERCLA sites.  ARARs do not apply to off-site disposal. 
 
Response: The Navy concurs that the LDRs should be removed as an ARAR for OU2, and 
will remove the paragraph from the text and Table 2-3.  This is consistent with the June 
2010 Final OU1 FS Report. 

 
46. Comment: Page 2-10, last Paragraph: Remove this paragraph since CAMU standards are 

not required to keep capped waste in place within an OU.   
 

Response: The Navy concurs that the CAMU requirements should be removed as an 
ARAR for OU2, and will remove the paragraph from the text and Table 2-3.  This is 
consistent with the June 2010 Final OU1 FS Report. 
 

47. Comment:  Page 2-11, 4th Paragraph:  This section should discuss TSCA and it regulations 
(in particular 40 C.F.R. 761.61(c), which are the risk-based standards for PCB remediation 
waste) rather than the policy.  TSCA can regulate PCBs less than 50 ppm that poses a risk 
to human health or the environment (waste over 50 ppm needs to be disposed of in a 
TSCA-compliant disposal facility). 

 
Response:  PCBs were detected at concentrations less than 50 ppm and are not ARARs 
for OU2.  Text related to TSCA will be deleted. 
 

48. Comment:  Page 2-11, 6th Paragraph:  Remove the paragraph since NAAQs are not 
ARARs, rather federal NESHAPs if applicable would be the federal air ARARs cited. 
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Response:  The Navy concurs that the discussion of NAAQs be removed from the text.  
NESHAPs will not be added to the text because OU2 does not fit the USEPA’s definition of 
a source as defined by the NESHAPs.  Therefore, NESHAPs is not applicable for OU2. 

 
49. Comment: Page 2-11, last Paragraph:  Cite the specific sections of the State Hazardous 

Waste Regulations, rather than citing the specific RCRA regulations, since ME is a 
delegated state and the State regulations are the enforceable standards. 
 
Response:  The text will be revised as requested, consistent with the June 2010 Final OU1 
FS Report.  Please also refer to the Navy’s response to Comment No. 42.  

 
50. Comment:  Page 2-12, 1st Paragraph:  Add a new last sentence:  These standards would 

be “Relevant and Appropriate” for any waste left in place (that exceed characteristic 
hazardous waste thresholds) that was disposed of prior to 1980. 

 
Response:  The Navy respectfully disagrees.  These performance standards would be 
applicable if excavated material is determined to be a characteristic hazardous waste.  The 
text will be revised consistent with the June 2010 Final OU1 FS Report.   

 
51. Comment:  Page 2-13, 3rd Paragraph: Remove the paragraph since the Uniform 

Environmental Covenants is administrative and is not an ARAR (there can be text elsewhere 
in the document that states that if the property is ever transferred from the Navy a deed will 
be created that incorporates the institutional control restrictions that may be required and 
that the deed will comply with state recording standards.) 
 
Response:  The Navy concurs that the Uniform Environmental Covenants Act should be 
removed as an ARAR for OU2, and will remove the paragraph from the text and Table 2-3.  
This is consistent with the June 2010 Final OU1 FS Report. 
 

52. Comment:  Page 2-16, 2nd Paragraph:  Regarding the third sentence; while the removal 
action may not be included as a component of the remedy in the ROD, if any contamination 
is left after the removal that poses a risk to unrestricted use, long-term monitoring and 
institutional controls for the area will need to included as part of the remedial action within 
the ROD. 
 
Response:   Comment noted.  However, it is the intent of the interim action that there would 
be no need for future use restrictions following the completion of the OU2 residential area 
interim action.  
 

53. Comment:  Page 2-16, 3rd Paragraph:  Regarding the fifth sentence, the interim cap may 
not be sufficient to meet ARARs under the ROD.   

 
Response:  The text will be revised.  Please refer to the Navy’s response to USEPA Legal 
Comment No. 1 for additional information for revisions related to the interim capped area for 
the Draft Final OU2 FS Report.  

 
54. Comment:  Page 2-17, 4th Paragraph:  Change “1,6000” to “1,600.” 

 
Response:  The requested text change will be made to the document.  
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55. Comment:  Table 2-1: Use the following Table for the Chemical-specific ARARs (which are 
consistent with other EPA sites in ME): 

 
Regulatory 
Authority 

 
Requirement 

 
Status 

 
Requirement Synopsis 

Action to be Taken to 
Attain Requirement 

Federal 
Criteria, 
Advisories 
and 
Guidance 

U.S. Environmental 
Protection Agency 
(USEPA) Risk Reference 
Doses (RfDs) 

To Be 
Considered 

RfDs are estimates of daily 
exposure levels that are 
unlikely to cause significant 
adverse non-carcinogenic 
health effects over a 
lifetime. 

Alternatives will be 
developed that will 
address non- 
carcinogenic risks within 
the OU.  

Federal 
Criteria, 
Advisories 
and 
Guidance 

Guidelines for 
Carcinogen Risk 
Assessment  EPA/630/P-
03/001F (March 2005) 

To Be 
Considered 

Guidance for assessing 
cancer risk. 
 

Alternatives will be 
developed that will 
address carcinogenic 
risks within the OU. 

Federal 
Criteria, 
Advisories 
and 
Guidance 

Supplemental Guidance 
for Assessing 
Susceptibility from Early-
Life Exposure to 
Carcinogens EPA/630/R-
03/003F  (March 2005)  
 

To Be 
Considered 

Guidance of assessing 
cancer risks to children. 
 

Alternatives will be 
developed that will 
address carcinogenic 
risks to children within 
the OU. 

Federal 
Criteria, 
Advisories 
and 
Guidance 

USEPA Carcinogen 
Assessment Group, 
Cancer Slope Factors 
(CSFs) 

To Be 
Considered 

CSFs are used to compute 
the incremental cancer risk 
from exposure to site 
contaminants and represent 
the most up-to-date 
information on cancer risk 
from USEPA's Carcinogen 
Assessment Group. 

Alternatives will be 
developed that will 
address carcinogenic 
risks within the OU. 

Federal 
Criteria, 
Advisories 
and 
Guidance 

Recommendations of the 
Technical Review 
Workgroup for Lead for 
an Approach to Assessing 
Risks Associated with 
Adult Exposure to Lead 
in Soil 

To Be 
Considered 

EPA guidance for evaluating 
the risks posed by lead in 
soil. 
 

Alternatives will be 
developed that will meet 
this standard by 
addressing lead-impacted 
soil exceeding adult risk 
levels in the OU. 

State Maine Solid Waste Rules, 
Lead Management 
Regulations (06-096 
C.M.R. Chapter 424] 

Relevant 
and 
Appropriate 

Regulations establish lead 
safe standards for soil 
containing lead – if lead in 
soil exceeds 375 parts per 
million (ppm) in bare soil 
in potential play areas or 
1000 ppm in other than 
play areas, the soil in these 
areas shall be considered a 
lead hazard. 

Alternatives will be 
developed that will meet 
the “Lead Safe” standard 
by addressing lead-
impacted soil in a manner 
that will either permit 
unrestricted residential 
use or will restrict use to 
prevent residential 
exposure.  
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Regulatory    Action to be Taken to 
Attain Requirement Authority Requirement Status Requirement Synopsis 

State 
Criteria, 
Advisories 
and 
Guidance 

Maine Voluntary 
Response Action 
Program, Remedial 
Action Guidelines for 
Hazardous Substances in 
Soil (May 20, 1997) 

To Be 
Considered 

These guidelines provide 
specific chemical 
concentrations determined 
by the ME DEP to be 
protective of human health 
under various direct 
exposure scenarios and 
protective of groundwater.  
Includes standards for 
copper that do not have 
Federal standards. 

Alternatives will be 
developed to meet these 
standards by addressing 
risks posed by soil 
contaminants to human 
health and the 
environment.   

Notes:  
ARAR=Applicable or Relevant and Appropriate Requirement
C.F.R. = Code of Federal Regulations    
C.M.R. = Code of Maine Regulations   
ppm  = parts per million    
CSF = Cancer Slope Factor 
RfD = Risk Reference Dose 
ME DEP = Maine Department of Environmental Protection 
USEPA = U.S. Environmental Protection Agency 
 
If there is non-saline groundwater within the OU then the following groundwater chemical-specific ARARs should 
be added: 
 
Federal Safe Drinking Water 

Act (42 U.S.C. §300f 
et seq.); National 
primary drinking 
water regulations (40 
C.F.R. Part 141, 
Subpart B and G) 

Relevant and 
Appropriate 

Establishes maximum contaminant levels 
(MCLs) for common organic and inorganic 
contaminants applicable to public drinking 
water supplies.  Used as relevant and 
appropriate cleanup standards for aquifers 
and surface water bodies that are potential 
drinking water sources.   

In areas with non-
saline groundwater 
all alternatives will 
be developed that 
will meet these 
drinking water 
standards. 

Federal Safe Drinking Water 
Act (42 U.S.C. §300f 
et seq.); National 
primary drinking 
water regulations (40 
C.F.R. 141, Subpart 
F) 

Relevant and 
Appropriate 

Establishes maximum contaminant level 
goals (MCLGs) for public water supplies.  
MCLGs are health goals for drinking water 
sources.  These unenforceable health goals 
are available for a number of organic and 
inorganic compounds. 

In areas with non-
saline groundwater 
all alternatives will 
be developed that 
will meet these 
drinking water 
standards.   

Federal Health Advisories 
(Office of Drinking 
Water) 

To Be 
Considered 

Health Advisories are estimates of risk due to 
consumption of contaminated drinking water; 
they consider non-carcinogenic effects only.  
To be considered for contaminants in 
groundwater that may be used for drinking 
water where the standard is more 
conservative than either Federal or State 
statutory or regulatory standards.  The Health 
Advisory standard for manganese is 0.3 
mg/L.   

In areas with non-
saline groundwater 
all alternatives will 
be developed that 
will meet these 
drinking water 
standards. 
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State Maine Drinking 
Water Rules (10-
144A CMR Chapters 
231, 232 and 233) 

Relevant and 
Appropriate 

All non-saline groundwater in Maine needs 
to meet these standards.  Maine's Primary 
Drinking Water Standards are equivalent to 
Federal MCLs.   

In areas with non-
saline groundwater 
all alternatives will 
be developed that 
will meet these 
drinking water 
standards. 

 
2) Table 2:  Use the following Table for the Location-specific ARARs (which are consistent 

with other EPA sites in ME): 
 
Regulatory 
Authority 

 
Requirement 

 
Status 

 
Requirement Synopsis 

Action to be Taken to Attain 
Requirement 

Federal Rivers and Harbors 
Act of 1899 (33 
U.S.C. § 403 et 
seq.; 33 C.F.R. 
Parts 320-323) 

Relevant and 
Appropriate 
 

Section 10 of the Rivers 
and Harbors Act prohibits 
unauthorized obstruction or 
alteration of navigable 
waters.  No activity that 
impacts waters of the 
United States shall be 
permitted if a practicable 
alternative that has less 
adverse impact exists.  If 
there is no other practicable 
alternative, the impacts 
must be mitigated.   

Remedial alternatives will be 
designed such that navigable 
waters would not be obstructed 
or altered in order to meet the 
substantive environmental 
requirements under these 
standards.   

Federal Clean Water Act, 
Sec 404 (33 U.S.C. 
§ 1344); Section 
404(b)(1) 
Guidelines for 
Specification of 
Disposal Sites for 
Dredged or Fill 
Material (40 C.F.R. 
Part 230, 231 and 
33 C.F.R. Parts 
320-323) 

Applicable These regulations outline 
the requirements for the 
discharge of dredged or fill 
materials into surface 
waters including Federal 
jurisdictional wetlands.  No 
activity that impacts waters 
of the United States shall 
be permitted if a 
practicable alternative that 
has less adverse impact 
exists.  If there is no other 
practicable alternative, the 
impacts must be mitigated.  

Alternatives will be developed 
that will seek to avoid or 
minimize the destruction of 
Federal jurisdictional wetlands 
and aquatic habitats. 
Compensatory habitat 
mitigation may be performed, if 
required. 
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Regulatory 
Authority 

 
Requirement 

 
Status 

 
Requirement Synopsis 

Action to be Taken to Attain 
Requirement 

Federal Fish and Wildlife 
Coordination Act 
(16 USC 661 et 
seq.) 

Applicable 
 

Requires Federal agencies 
involved in actions that will 
result in the control of 
structural modification of 
any stream or body of 
water for any purpose, to 
take action to protect the 
fish and wildlife resources 
that may be affected by the 
action.  The Navy must 
consult with appropriate 
Federal and State resource 
agencies to ascertain the 
means and measures 
necessary to mitigate, 
prevent, and compensate 
for project-related losses of 
fish and wildlife resources 
and to enhance the 
resources.   

Measures to mitigate or 
compensate adverse project-
related impacts to fish and 
wildlife resources will be taken, 
if determined necessary.  The 
appropriate Federal and State 
resource agencies will be 
consulted.   

Federal Endangered Species 
Act of 1973 (16 
U.S.C. Chapter 35) 

Applicable Provides for consideration 
of impacts to endangered 
and threatened species and 
their habitats.  Requires 
federal agencies to ensure 
that any actions carried out 
by the agency are not likely 
to jeopardize the continued 
existence of any 
endangered or threatened 
species or adversely affect 
its critical habitat.  The 
short-nosed sturgeon 
(Acipenser brevirostrum), a 
federally-listed, endangered 
species, occurs in the 
Piscataqua River. 

Any remedial action that may 
affect the Piscataqua River will 
address potential substantive 
requirements under these 
standards to protect the 
endangered sturgeon. 

Federal Coastal Zone 
Management Act 
(16 U.S.C. § 1451 
et seq.) 

Applicable Require activities in the 
designated coastal zone be 
conducted in a manner 
consistent with coastal zone 
management plans.   

If remedial actions at OU2 
potentially impact coastal zone 
resources, the substantive, 
environmental requirements 
under these standards will be 
met.  

Federal National Historic 
Preservation Act of 
1966 (16 U.S.C. § 
470 et seq.); 
Protection of 
Historic Properties 
(36 C.F.R. Part 800)  

Applicable Section 106 of the NHPA 
requires Federal agencies to 
take into account the 
effects of their 
undertakings on historic 
properties and afford the 
Advisory Council on 
Historic Preservation a 
reasonable opportunity to 
comment.   

Features with potential 
historical/cultural significance 
will be evaluated during the 
remedial design phase.  Should 
any alternative impact historical 
properties/structures protected 
by these standards activities 
will be coordinated with the 
Advisory Council on Historic 
Preservation.   
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Regulatory 
Authority 

 
Requirement 

 
Status 

 
Requirement Synopsis 

Action to be Taken to Attain 
Requirement 

State Maine Natural 
Resources 
Protection Act 
(NRPA) (38 
M.R.S.A. §§ 480-A 
to 480-Z) 

Applicable The NRPA regulates 
activities affecting 
protected natural resources: 
coastal sand dune systems, 
coastal wetlands, 
significant wildlife habitat, 
fragile mountain areas, 
freshwater wetlands, great 
ponds and rivers, streams 
or brooks.   

Remedial activities affecting 
regulated natural resources, 
particularly the alteration of 
coastal wetlands/waterways, 
will meet substantive 
environmental standards under 
the Act.   

State Maine NRPA, 
Wetlands Protection 
Rule (06-096 
C.M.R., Chapter 
310) 

Applicable The regulations prohibit 
activities which would have 
an unreasonable impact on 
wetlands (or within 75 feet 
of the outer boundary of the 
wetland) or cause a loss in 
wetland area, functions, 
and values.  Under the 
Rules, “Wetlands of 
Special Significance” are 
defined as all coastal 
wetlands and great ponds 
as well as certain 
freshwater wetlands which 
include (a) Significant 
wildlife habitat, as defined 
by 38 M.R.S.A. § 480-
B(10); (b) A freshwater 
wetland area located within 
250 feet of a coastal 
wetland; (c) Wetlands 
subject to flooding during a 
100-year flood event; (e) A 
freshwater wetland area 
located within 25 feet of a 
river, stream, or brook.  If 
there is no practicable 
alternative, there must be 
minimal alteration of the 
wetland and compensation 
(off-setting) may be 
required.   

Function and value assessments 
will be performed, if necessary, 
for existing coastal wetland/ 
habitat, particularly any 
“Wetlands of Special 
Significance.”  The impacts 
associated with the remedial 
alternatives that are 
unavoidable will be minimized 
to reduce adverse effects on 
wetlands and mitigation 
measures may be taken, if 
necessary.   

State Maine NRPA, 
Permit-by-Rule 
Standards (06-096 
C.M.R., Chapter 
305) 

Applicable This rule prescribes 
standards for specific 
activities that may take 
place in or adjacent to 
wetlands and water bodies.  
The standards are designed 
to ensure that the disturbed 
soil material is stabilized to 
prevent erosion and 
siltation of the water.   

Response actions will be 
performed to minimize impacts 
to coastal wetlands or 
waterways.   
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Regulatory 
Authority 

 
Requirement 

 
Status 

 
Requirement Synopsis 

Action to be Taken to Attain 
Requirement 

State Maine Mandatory 
Shoreland Zoning 
Act (38 M.R.S.A. 
§§ 435-449; 06-096 
CMR Chapter 
1000) 

Relevant and 
Appropriate 
 

To protect and conserve 
shoreland areas by 
controlling activities within 
250 feet of high water 
mark, as defined in State 
law.   

Measures will be taken during 
selection, design, and 
implementation of remedial 
actions to comply with the 
substantive environmental 
requirements under the Act.   

State Submerged and 
Intertidal Lands Act 
(12 M.R.S.A. §§ 
1861-1867) 

Applicable The statute establishes the 
State’s ownership and 
management of submerged, 
intertidal, and filled tidal 
land throughout the State. 

The substantive environmental 
requirements of this standard 
will be achieved for any 
remedial action that effect State 
submerged and intertidal lands. 

State Coastal 
Management Policy 
Act (38 M.R.S.A. § 
1801 et seq.) 

Applicable Provide for the regulation, 
conservation, beneficial 
use, and management of 
coastal resources. 

The substantive environmental 
requirements of this standard 
will be achieved, including 
consultation with relevant State 
agencies. 

State Maine Site Location 
of Development 
Law and 
Regulations (38 
M.R.S.A. §§ 481-
490.  Also 06-096 
C.M.R. Chapters 
374 and 375) 

Applicable Regulations apply to 
control activities at certain 
developments so that there 
are minimal adverse 
impacts to natural 
resources, including 
erosion and sedimentation 
control, noise control, 
historic protection, and air 
quality control.   

Remedial alternatives will 
comply with applicable 
environmental requirements.  
Storm water management and 
erosion and sedimentation 
controls will be designed and 
implemented so that adverse 
effects on natural resources are 
minimized.  

State Additional 
Standards 
Applicable to Waste 
Facilities Located in 
a Flood Plain (06-
096 C.M.R. 
854(16)).   

Relevant and 
Appropriate for 
contaminated 
media exceeding 
characteristic 
waste thresholds 
left in place that 
was generated 
prior to 1980. 

Any facility located or to 
be located within 300 feet 
of a 100 year flood zone 
must be constructed, 
operated, and maintained to 
prevent wash-out of any 
hazardous waste by a 100 
year flood or have 
procedures in place that 
which will cause the waste 
to be removed to a location 
where the waste will not be 
vulnerable to flood waters 
and to a location which is 
authorized to manage 
hazardous waste safely 
before flood water can 
reach the facility. 

Waste left in place or managed 
within 300 feet of the 100 year 
flood zone will be managed in 
compliance with these 
standards. 

Notes:  
ARAR = Applicable or Relevant and Appropriate Requirement
C.F.R. = Code of Federal Regulations 
C.M.R. = Code of Maine Regulations 
ME DEP = Maine Department of Environmental Protection 
MNA = Monitored Natural Attenuation 
M.R.S.A. = Maine Revised Statutes Annotated 
U.S.C. = United States Code 
USEPA = U.S. Environmental Protection Agency 
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3) Table 2:  Use the following Table for the Action-specific ARARs (which are consistent 
with other EPA sites in ME): 

 
Regulatory 
Authority 

 
Requirement 

 
Status 

 
Requirement 
Synopsis 

Actions to be Taken to Attain 
Requirement 

Federal Clean Water Act 
Section 402 National 
Pollutant Discharge 
Elimination System 
(NPDES) (40 C.F.R. 
122-125 and 131) 

Applicable 
 

This act and 
regulations establish 
discharge limitations, 
monitoring 
requirements, and best 
management practices.  
Point-source 
discharges of effluent 
to surface water must 
comply with NPDES 
requirements (e.g., 
Federal and State 
water quality criteria).  

Any alternative that include on-site 
discharges to surface waters as part 
of the remedial action, shall meet 
these substantive discharge standards.  
These discharge limitations shall also 
be used to develop monitoring 
standards for surface waters.   

Federal Toxic Substances 
Control Act (TSCA); 
PCB Remediation 
Waste (40 
C.F.R.761.61(c)  

Applicable This section of the 
TSCA regulations 
provides risk-based 
cleanup and disposal 
options for PCB 
remediation waste 
based on the risks 
posed by the 
concentrations at 
which the PCBs are 
found.  Written 
approval for the 
proposed risk-based 
cleanup must be 
obtained from the 
Director, Office of 
Site Remediation and 
Restoration, U.S. 
Environmental 
Protection Agency 
(USEPA) Region 1. 

The risk-based remediation of PCB 
contaminated soil will be performed 
in a manner to comply with TSCA.  
The ROD will include a finding by 
the Director, Office of Site 
Remediation and Restoration,  EPA 
Region 1, that the PCB cleanup level 
selected will not pose an 
unreasonable risk to human health or 
the environment. 

Federal Resource 
Conservation and 
Recovery Act 
(RCRA)(42 U.S.C. 
§6901 et seq.), 
Subtitle C- Hazardous 
Waste Identification 
and Listing 
Regulations; 
Generator and 
Handler Requirements 
(40 C.F.R. Parts 260-
262) 

Relevant and 
Appropriate 
for 
contaminated 
media 
exceeding 
characteristic 
waste 
thresholds 
left in place 
that was 
generated 
prior to 
1980. 

Federal standards used 
to identify, manage, 
and dispose of 
hazardous waste.  
Maine has been 
delegated the authority 
to administer these 
RCRA standards 
through its State 
hazardous waste 
management 
regulations.  These 
provisions have been 
adopted by the State.   

Wastes generated as part of remedial 
activities will be characterized as 
hazardous or non-hazardous.  Testing 
will also be done to determine the 
extent of any hazardous waste that is 
to be managed in place.  If 
determined to be hazardous waste, 
then they will be managed in 
accordance with these standards.   
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Regulatory 
Authority 

 
Requirement 

 
Status 

 
Requirement 
Synopsis 

Actions to be Taken to Attain 
Requirement 

Federal Clean Water Act (33 
U.S.C. § 1251 et 
seq.); National 
Recommended Water 
Quality Criteria 
(“NRWQC”) (40 
C.F.R. § 122.44) 

Relevant and 
Appropriate 

Used to establish 
water quality 
standards for the 
protection of aquatic 
life.   

Standards to be used for monitoring 
water quality during remedial 
activities adjacent to the river and 
long-term water quality monitoring 
for any contaminated media left 
within the coastal flood zone of the 
river (including under and behind the 
revetment. 

Federal 
Criteria, 
Advisories 
and 
Guidance 

EPA’s 
Polychlorinated 
Biphenyl (PCB) Site 
Revitalization 
Guidance Under the 
Toxic Substances 
Control Act 
(November 2005) 

To Be 
Considered 

Provides information 
on characterizing, 
cleaning up, 
containing, and 
disposing of PCB 
waste (e.g., soil and 
other debris generated 
as a result of any PCB 
spill cleanup) and 
guidance in complying 
with the PCB 
regulations at 40 
C.F.R. Part 761. 

The remediation of PCB 
contaminated soil will be performed 
in a manner to comply with TSCA.   

Federal 
Criteria, 
Advisories 
and 
Guidance 

USEPA OSWER 
Publication 9345.3-03 
FS, January 1992 

To Be 
Considered 

Management of 
Investigation-Derived 
Waste (IDW) must 
ensure protection of 
human health and the 
environment. 

IDW will be managed in a manner to 
protect human health and the 
environment. 

State Maine Hazardous 
Waste Rules for 
Identification and 
Listing of Hazardous 
Wastes (38 M.R.S.A. 
§ 1301 et seq.; 06-096 
C.M.R. 850) 

Applicable  These standards 
establish requirements 
for determining 
whether wastes are 
hazardous based on 
either characteristics 
or listing.   

Wastes generated as part of remedial 
activities will be characterized as 
hazardous or non-hazardous.  Testing 
will also be done to determine the 
extent of any hazardous waste that is 
to be managed in place.  If 
determined to be hazardous waste, 
then the waste will be managed in 
accordance with these standards.   

State Maine Hazardous 
Waste Management 
Rules - Requirements 
for Generators (38 
M.R.S.A. § 1301 et 
seq.; 06-096 CMR 
851)   

Applicable These regulations 
contain requirements 
for generators of 
hazardous waste.   

Wastes generated by the Navy within 
the OU since 1980, if characterized 
as hazardous, will be managed in 
accordance with these standards.   
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Regulatory 
Authority 

 
Requirement 

 
Status 

 
Requirement 
Synopsis 

Actions to be Taken to Attain 
Requirement 

State Maine Hazardous 
Waste Management 
Rules – Standards for 
Hazardous Waste 
Facilities (38 
M.R.S.A. § 1301 et 
seq.; 06-096 CMR 
854)   

Relevant and 
Appropriate 
for 
contaminated 
media 
exceeding 
characteristic 
waste 
thresholds 
left in place 
that was 
generated 
prior to 
1980. 

This rule specifies the 
standards applicable to 
the establishment, 
construction, 
alteration and 
operation of waste 
facilities for hazardous 
waste in Maine, 
including monitoring, 
closure, and post-
closure.  Regulated 
facilities include 
hazardous waste 
landfills (8), waste 
piles (11), tanks (12), 
and miscellaneous 
units (15). 
 

These standards are applicable to any 
hazardous waste left in place that was 
disposed of after 1980 and also to 
hazardous waste generated as part of 
the remedial action.  Contaminated 
media left in place that was disposed 
of prior to 1980, but which exceed 
characteristic hazardous waste 
thresholds will be subject to relevant 
and appropriate standards identified 
from the rules, including long-term 
monitoring, institutional control, 
closure, and post-closure standards. 

State Maine Solid Waste 
Management Rules 
(06-096 C.M.R. 
Chapter 400-411) 

Applicable  Provides standard for 
generation, treatment, 
storage, and disposal 
of solid and special 
wastes.  Also provides 
closure and post-
closure standards.   

Solid wastes generated or left in 
place would be managed in 
accordance with these standards.   

State Maine Waste 
Discharge Licenses 
(38 M.R.S.A. § 413 et 
seq.) and Waste 
Discharge Permitting 
Program (06-096 
C.M.R. Chapter 520-
529) 

Applicable These standards 
regulate the discharge 
of pollutants from 
point sources. 

All substantive requirements of these 
standards will be met with respect to 
any point source discharge to surface 
water.  Appropriate controls and best 
management practices will be 
implemented. 
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Regulatory 
Authority 

 
Requirement 

 
Status 

 
Requirement 
Synopsis 

Actions to be Taken to Attain 
Requirement 

State Maine Water 
Classification Program 
(38 M.R.S.A., Section 
464-470) 

Applicable 
 

This program sets forth 
standards for the 
classification of Maine's 
water.  Activities in a 
water body cannot lower 
water quality below the 
designated classification.  
The Piscataqua River 
adjacent to the Site is 
designated Class SB.   
 
Designated uses for 
Class SB waters include 
recreation in and on the 
water, fishing, 
aquaculture, propagation 
and harvesting of 
shellfish, industrial 
process and cooling 
water supply, 
hydroelectric power 
generation, navigation 
and as habitat for fish 
and other estuarine and 
marine life. 

Site activities will be designed and 
implemented in a manner that does not 
degrade the chemical, physical, or 
biological integrity of the Piscataqua 
River.  Water quality will be monitored 
during remedial operations.  Long-term 
water quality monitoring of wastes left in 
place in the floodway of the river will 
also be conducted. 

State Maine Surface Water 
Toxics Program (38 
M.R.S.A. §. 420; 06-
096 C.M.R. Chapter 
530) 

Applicable 
 

These rules set forth 
the State water quality 
criteria for toxic water 
pollutants and 
procedures necessary 
to control levels of 
toxic pollutants in 
surface waters. 

Site activities will be designed and 
implemented in a manner that does not 
degrade the chemical, physical, or 
biological integrity of the Piscataqua 
River.  Water quality will be monitored 
during remedial operations.  Long-term 
water quality monitoring of wastes left in 
place in the floodway of the river will 
also be conducted. 

State  Maine Surface Water 
Quality Criteria for 
Toxic Pollutants (06-
096 C.M.R. Chapter 
584) 

Applicable Except if they 
naturally occur, levels 
of toxic pollutants in 
surface waters must 
not exceed State water 
quality criteria.  

Site activities will be designed and 
implemented in a manner that does not 
degrade the chemical, physical, or 
biological integrity of the Piscataqua 
River.  Water quality will be monitored 
during remedial operations.  Long-term 
water quality monitoring of wastes left in 
place in the floodway of the river will 
also be conducted. 
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Regulatory 
Authority 

 
Requirement 

 
Status 

 
Requirement 
Synopsis 

Actions to be Taken to Attain 
Requirement 

State Maine Erosion and 
Sedimentation 
Control (38 M.R.S.A. 
§ 420-C) 

Applicable Activities that involve 
filling, displacing, or 
exposing soil or other 
earthen materials must 
take measures to 
prevent unreasonable 
erosion of soil or 
sediment beyond the 
project site or into a 
protected natural 
resource.  Erosion 
control measures must 
be in place before the 
activity begins.  
Measures must remain 
in place and functional 
until the site is 
permanently 
stabilized.   

Appropriate controls will be 
implemented to address erosion, 
sedimentation, and storm water.   

State Maine Storm Water 
Management (38 
M.R.S.A. § 420-D), 
Maine Storm Water 
Management Rules 
(06 096 C.M.R. 
Chapter 500), and 
Direct Watershed of 
Waterbodies Most at 
Risk from New 
Development and 
Sensitive or 
Threatened Regions 
or Watersheds (06-
096 C.M.R. Chapter 
502) 

Applicable 
 

Storm water quality 
standards for projects 
with 3 acres or less of 
impervious surface 
may address 
phosphorus, nitrates, 
and suspended solids, 
but may not directly 
address other 
dissolved or hazardous 
materials unless 
infiltration is 
proposed.  The Storm 
Water Management 
Rules establish 
standards to prevent 
and control the release 
of pollutants to water 
bodies, wetlands, and 
groundwater, and 
reduce impacts 
associated with 
increases and changes 
in flow. 

Where activities described in 38 
M.R.S.A. 420-D occur at the Site, 
appropriate controls to address 
erosion, sedimentation, and storm 
water will be implemented.  Erosion 
control measures will be in place 
prior to any remedial action that will 
disturb the ground surface.   
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Regulatory 
Authority 

 
Requirement 

 
Status 

 
Requirement 
Synopsis 

Actions to be Taken to Attain 
Requirement 

State Maine Air Quality 
Control Laws; 
Protection and 
Improvements of Air 
(38 M.S.R.A. 581-
608-A), Chapters 101, 
105, 110, 115) 

Applicable This law and its 
associated regulations 
detail the 
requirements, 
limitations, and 
exemptions of State 
air emissions, 
including fugitive dust 
and lead.  The 
standard for 
particulate matter is 
150 µg/m3 
(micrograms per cubic 
meter), 24 hour 
average concentration.

Dust suppression and any other air 
controls that may be required will be 
utilized as needed to comply with this 
standard.   

State 
Criteria, 
Advisories 
and 
Guidance 

Maine Department of 
Human Services 
Interim Ambient Air 
Guidelines, 
Memorandum 
February 23, 1993. 

To Be 
Considered 

Interim ambient air 
guidelines are derived 
from risk assessment-
based criteria or from 
occupational exposure 
criteria that are 
protective of ambient 
air quality. 

These guidelines will be considered 
during the design of remedial 
measure that may cause air 
emissions. 

Notes: 
ARAR =      Applicable or Relevant and Appropriate Requirement
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act 
C.F.R. = Code of Federal Regulations 
C.M.R. = Code of Maine Regulations 
IDW = Investigation-Derived Waste 
ME DEP = Maine Department of Environmental Protection 
M.R.S.A. = Maine Revised Statutes Annotated 
µg/m3 = micrograms per cubic meter 
NPDES = National Pollutant Discharge Elimination System 
OSWER = Office of Solid Waste and Emergency Response 
U.S.C. = United States Code 
USEPA = U.S. Environmental Protection Agency 
 
Response:  The following provides the explanation of how each of the ARARs or TBCs 
provided in USEPA Legal Comment No. 55 related to Tables 2-1 (chemical-specific), 2-2 
(location-specific), and 2-3 (action-specific) ARARs and TBCs are being addressed in the OU2 
FS, as appropriate.   
 
Chemical-Specific ARARs 
 

Regulatory 
Authority 

Requirement How is this requirement addressed in the 
Chemical-Specific ARARs Tables? 

Federal Criteria, 
Advisories and 
Guidance 

U.S. Environmental Protection 
Agency (USEPA) Risk Reference 
Doses (RfDs) 

The Navy agrees that this requirement should remain 
in the OU2 FS.  This citation was included in the 
Revised Draft OU2 FS (November 2008) and is 
consistent the Final OU1 FS (June 2010).  Refer to 
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Regulatory Requirement How is this requirement addressed in the 
Authority Chemical-Specific ARARs Tables? 

Table 2-1 in Attachment C for text changes.   
Federal Criteria, 
Advisories and 
Guidance 

Guidelines for Carcinogen Risk 
Assessment  EPA/630/P-03/001F 
(March 2005) 

The Navy agrees that this requirement should be 
included in the OU2 FS and will add the requested 
citation to the document.  Refer to Table 2-1 in 
Attachment C for text changes.     

Federal Criteria, 
Advisories and 
Guidance 

Supplemental Guidance for 
Assessing Susceptibility from Early-
Life Exposure to Carcinogens 
EPA/630/R-03/003F  (March 2005)  

The Navy agrees that this requirement should be 
included in the OU2 FS and will add the requested 
citation to the document.  Refer to Table 2-1 in 
Attachment C for text changes.     

Federal Criteria, 
Advisories and 
Guidance 

USEPA Carcinogen Assessment 
Group, Cancer Slope Factors (CSFs) 

The Navy agrees that this requirement should remain 
in the OU2 FS.  This citation was included in the 
Revised Draft OU2 FS (November 2008) and is 
consistent the Final OU1 FS (June 2010).  Refer to 
Table 2-1 in Attachment C for text changes.   

Federal Criteria, 
Advisories and 
Guidance 

Recommendations of the Technical 
Review Workgroup for Lead for an 
Approach to Assessing Risks 
Associated with Adult Exposure to 
Lead in Soil 

The Navy agrees that this requirement should be 
included in the OU2 FS and will add the requested 
citation to the document.  This is consistent with the 
Final OU1 FS (June 2010).  Refer to Table 2-1 in 
Attachment C for text changes.     

State Maine Solid Waste Rules, Lead 
Management Regulations (06-096 
C.M.R. Chapter 424] 

The Navy respectfully disagrees that the Maine Solid 
Waste Act, Lead Management Regulations is relevant 
and appropriate and the requested citation will not be 
added to the document.  As stated in the Maine Solid 
Waste Lead Management Regulation Chapter 424, 
“This Chapter applies to any person who engages in 
lead-based paint activities in residential dwellings and 
child-occupied facilities in Maine.”  OU2 is not a lead-
based paint site and is neither a residential dwelling 
nor child-occupied facility, and therefore is not 
applicable or relevant and appropriate for remedial 
activities at OU2.  USEPA methodology for assessing 
risk in soil for lead is more relevant for OU2 than 
these Maine Regulations; therefore, these Maine 
Regulations were also not considered as TBC.  This is 
consistent with the Final OU1 FS (June 2010).   

State Criteria, 
Advisories and 
Guidance 

Maine Voluntary Response Action 
Program, Remedial Action 
Guidelines for Hazardous 
Substances in Soil (May 20, 1997) 

The Navy agrees that this requirement should remain 
in the OU2 FS as TBC.   This citation was included in 
the Revised Draft OU2 FS (November 2008).  The 
reference will be updated to reflect the changes made 
to the Remedial Action Guidelines published January 
13, 2010.   Refer to Table 2-1 in Attachment C for text 
changes.     
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Regulatory 
Authority 

Requirement How is this requirement addressed in the Chemical-
Specific ARARs Tables? 

Federal Safe Drinking Water Act (42 U.S.C. 
§300f et seq.); National primary 
drinking water regulations (40 
C.F.R. Part 141, Subpart B and G) 

Groundwater at OU2 is brackish/saline and is not a 
potable source of water; therefore, these chemical-
specific ARARs will not be added to the text or table.  

Federal Safe Drinking Water Act (42 U.S.C. 
§300f et seq.); National primary 
drinking water regulations (40 
C.F.R. 141, Subpart F) 

Federal Health Advisories (Office of 
Drinking Water) 

State Maine Drinking Water Rules (10-
144A CMR Chapters 231, 232 and 
233) 

 
Location-Specific ARARs 
 

Regulatory 
Authority 

Requirement How is this requirement addressed in the 
Location-Specific ARARs Tables? 

Federal Rivers and Harbors Act of 1899 (33 
U.S.C. § 403 et seq.; 33 C.F.R. 
Parts 320-323) 

The Navy respectfully disagrees that the Rivers and 
Harbors Act is relevant and appropriate because there 
are no anticipated offshore activities as part of 
remedial activities for any of the alternatives 
evaluated.  The requested citation will be removed 
from the document.   This is consistent with the Final 
OU1 FS (June 2010).   
 

Federal Clean Water Act, Sec 404 (33 
U.S.C. § 1344); Section 404(b)(1) 
Guidelines for Specification of 
Disposal Sites for Dredged or Fill 
Material (40 C.F.R. Part 230, 231 
and 33 C.F.R. Parts 320-323) 

The Navy agrees that this requirement should remain 
in the OU2 FS.   This citation was included in the 
Revised Draft OU2 FS (November 2008).  Refer to 
Table 2-2 in Attachment C for text changes.     

Federal Fish and Wildlife Coordination Act 
(16 USC 661 et seq.) 

This requirement was included in the Revised Draft 
OU2 FS and the Navy agrees that this citation should 
remain in the OU2 FS.  This is consistent with the 
Final OU1 FS (June 2010).  Refer to Table 2-2 in 
Attachment C for text changes.       
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Regulatory 
Authority 

Requirement How is this requirement addressed in the 
Location-Specific ARARs Tables? 

Federal Endangered Species Act of 1973 
(16 U.S.C. Chapter 35) 

This requirement was included in the Revised Draft 
OU2 FS.  The Navy agrees that this citation should 
remain in the OU2 FS based on information from the 
NOAA Fisheries Office website which states that 
short-nosed sturgeon occur in the Piscataqua River.  
This is consistent with the Final OU1 FS (June 2010).  
Refer to Table 2-2 in Attachment C for text changes.     

Federal Coastal Zone Management Act (16 
U.S.C. § 1451 et seq.) 

This requirement was included in the Revised Draft 
OU2 FS and the Navy agrees that this citation should 
remain in the OU2 FS.  This is consistent with the 
Final OU1 FS (June 2010).  Refer to Table 2-2 in 
Attachment C for text changes.     

Federal National Historic Preservation Act 
of 1966 (16 U.S.C. § 470 et seq.); 
Protection of Historic Properties (36 
C.F.R. Part 800)  

This requirement was included in the Revised Draft 
OU2 FS and the Navy agrees that this citation should 
remain in the OU2 FS.  This is consistent with the 
Final OU1 FS (June 2010).  Refer to Table 2-2 in 
Attachment C for text changes.     

State Maine Natural Resources Protection 
Act (NRPA) (38 M.R.S.A. §§ 480-
A to 480-Z) 

This requirement was included in the Revised Draft 
OU2 FS and the Navy agrees that this citation should 
remain in the OU2 FS.  This is consistent with the 
Final OU1 FS (June 2010).  Refer to Table 2-2 in 
Attachment C for text changes.     

State Maine NRPA, Wetlands Protection 
Rule (06-096 C.M.R., Chapter 310) 

This requirement was included in the Revised Draft 
OU2 FS and the Navy agrees that this citation should 
remain in the OU2 FS.   Based on MEDEP definition 
for wetlands included in Chapter 1000: Guidelines for 
Municipal Shoreline Zoning Ordinances, there are 
coastal wetlands within 250’ of OU2.  Therefore, this 
ARAR is applicable to remedial activities at OU2.  
Refer to Table 2-2 in Attachment C for text changes.    

State Maine NRPA, Permit-by-Rule 
Standards (06-096 C.M.R., Chapter 
305) 

This requirement was included in the Revised Draft 
OU2 FS and the Navy agrees that this citation should 
remain in the OU2 FS.  This is consistent with the 
Final OU1 FS (June 2010).   Refer to Table 2-2 in 
Attachment C for text changes.     
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Regulatory 
Authority 

Requirement How is this requirement addressed in the 
Location-Specific ARARs Tables? 

State Maine Mandatory Shoreland Zoning 
Act (38 M.R.S.A. §§ 435-449; 06-
096 CMR Chapter 1000) 

The Navy respectfully disagrees that the Maine 
Mandatory Shoreline Zoning Act is relevant and 
appropriate and the requested citation will not be 
added to the FS.  This is consistent with the Final 
OU1 FS (June 2010).  There do not appear to be any 
environmental requirements within the Maine 
Mandatory Shoreland Zoning Act that would be 
considered relevant and appropriate to this cleanup 
except the 38 MRSA 439-B requirements for an 
excavation contractor conducting excavation activity 
in a shoreland area to be certified in erosion control 
practices by MEDEP.  However, that requirement, 
however, does not become effective until January 1, 
2013.  The remedial action is expected to be 
completed prior to the effective date of this section. 
There are no other standards within the Act that 
would be both relevant and appropriate.  

State Submerged and Intertidal Lands Act 
(12 M.R.S.A. §§ 1861-1867) 

The Navy respectfully disagrees that the Submerged 
and Intertidal Lands Act is applicable and the 
requested citation will not be added to the FS.  This is 
consistent with the Final OU1 FS (June 2010).  
Alternatives would not impact state-owned filled tide 
lands, and the state has no jurisdiction over filled tide 
lands located on base property; therefore, this Act 
would neither be applicable nor relevant and 
appropriate to this cleanup.  

State Coastal Management Policy Act (38 
M.R.S.A. § 1801 et seq.) 

This requirement was included in the Revised Draft 
OU2 FS and the Navy agrees that this citation should 
remain in the OU2 FS.  This is consistent with the 
Final OU1 FS (June 2010).  Refer to Table 2-2 in 
Attachment C for text changes.     

State Maine Site Location of 
Development Law and Regulations 
(38 M.R.S.A. §§ 481-490.  Also 06-
096 C.M.R. Chapters 374 and 375) 

This requirement was included in the Revised Draft 
OU2 FS and the Navy agrees that this citation should 
remain in the OU2 FS.  The reference for the 
requirement will be revised to 38 MRSA 481 et seq. 
and 06-096 CMR 371-377.  This is consistent with the 
Final OU1 FS (June 2010).  38 MRSA 482 – 490 will 
not be included in the OU2 FS because many of these 
sections have been repealed or are not applicable to 
the site location at OU2.   Refer to Table 2-2 in 
Attachment C for text changes.     

State Additional Standards Applicable to 
Waste Facilities Located in a Flood 
Plain (06-096 C.M.R. 854(16)).   

The Navy agrees that this requirement should be 
included in the OU2 FS and will add the requested 
citation to the document.  However, the reference 
citation will be included as an action-specific ARAR. 
Refer to Table 2-3 in Attachment C for text changes. 

 
Action-Specific ARARs 
Regulatory 
Authority 

 
Requirement 

 
Status 
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Regulatory 
Authority 

 
Requirement 

 
Status 

Federal Clean Water Act Section 402 
National Pollutant Discharge 
Elimination System (NPDES) (40 
C.F.R. 122-125 and 131) 

The Navy agrees that this requirement should 
be included in the OU2 FS and will add the 
requested citation to the document.  The 
reference for the requirement will be revised 
to 40 CFR 122-125.  This is consistent with 
the Final OU1 FS (June 2010).  40 CFR 131 
will not be included in the OU2 FS because it 
is describes the requirements and procedures 
for States to develop, review, revise, and 
approve water quality standards.  Therefore, 
this part is not applicable to remedial actions 
at OU2.  Refer to Table 2-3 in Attachment C 
for text changes.     

Federal Toxic Substances Control Act 
(TSCA); PCB Remediation Waste 
(40 C.F.R.761.61(c)  

The Navy respectfully disagrees that the 
Toxic Substances Control Act is applicable 
and the requested citation will not be added 
to the FS.  There is no evidence of PCBs at 
concentrations greater than 50 ppm; 
therefore, these guidelines are not applicable 
for OU2.   

Federal Resource Conservation and 
Recovery Act (RCRA)(42 U.S.C. 
§6901 et seq.), Subtitle C- 
Hazardous Waste Identification and 
Listing Regulations; Generator and 
Handler Requirements (40 C.F.R. 
Parts 260-262) 

This requirement was included in the 
Revised Draft OU2 FS and the Navy agrees 
that this citation should remain in the OU2 
FS.  This is consistent with the Final OU1 FS 
(June 2010).  Refer to Table 2-3 in 
Attachment C for text changes. 

Federal Clean Water Act (33 U.S.C. § 1251 
et seq.); National Recommended 
Water Quality Criteria (“NRWQC”) 
(40 C.F.R. § 122.44) 

This requirement was included in the 
Revised Draft OU2 FS and the Navy agrees 
that this citation should remain in the OU2 
FS.  This is consistent with the Final OU1 FS 
(June 2010).  Refer to Table 2-3 in 
Attachment C for text changes. 

Federal Criteria, 
Advisories and 
Guidance 

EPA’s Polychlorinated Biphenyl 
(PCB) Site Revitalization Guidance 
Under the Toxic Substances Control 
Act (November 2005) 

The Navy respectfully disagrees that the 
EPA’s PCB Site Revitalization Guidance is 
TBC and the requested citation will not be 
added to the FS.  There is no evidence of 
PCBs at concentrations greater than 50 ppm, 
therefore, these guidelines are not considered 
for OU2.   

Federal Criteria, 
Advisories and 
Guidance 

USEPA OSWER Publication 
9345.3-03 FS, January 1992 

The Navy respectfully disagrees that the 
OSWER Publication 9345.3-03 is TBC and 
the requested citation will not be added to the 
FS.  Investigation-derived waste is waste that 
is generated in the process of investigating or 
examining an actual or potentially 
contaminated site.  No such waste will be 
generated during OU2 remedial activities.   
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Regulatory 
Authority 

 
Requirement 

 
Status 

State Maine Hazardous Waste Rules for 
Identification and Listing of 
Hazardous Wastes (38 M.R.S.A. § 
1301 et seq.; 06-096 C.M.R. 850) 

This requirement was included in the 
Revised Draft OU2 FS and the Navy agrees 
that this citation should remain in the OU2 
FS.  This is consistent with the Final OU1 FS 
(June 2010).  Refer to Table 2-3 in 
Attachment C for text changes. 

State Maine Hazardous Waste 
Management Rules - Requirements 
for Generators (38 M.R.S.A. § 1301 
et seq.; 06-096 CMR 851)   

This requirement was included in the 
Revised Draft OU2 FS and the Navy agrees 
that this citation should remain in the OU2 
FS.  This is consistent with the Final OU1 FS 
(June 2010).  The citation will be revised to 
also include 38 MRSA 1301 et seq.  Refer to 
Table 2-3 in Attachment C for text changes. 

State Maine Hazardous Waste 
Management Rules – Standards for 
Hazardous Waste Facilities (38 
M.R.S.A. § 1301 et seq.; 06-096 
CMR 854)   

The Navy respectfully disagrees that the 
Maine Hazardous Waste Management Rules 
– Standards for Hazardous Waste Facilities 
are applicable to remedial actions at OU2.  
There are no hazardous waste facilities 
located at OU2. 

State Maine Solid Waste Management 
Rules (06-096 C.M.R. Chapter 400-
411) 

This requirement was included in the 
Revised Draft OU2 FS and the Navy agrees 
that this citation should remain in the OU2 
FS.  Consistent with the Final OU1 FS (June 
2010) the citation will be revised to read o6-
096 CMR Chapters 400 and 411.  Chapters 
401 through 410 are not applicable to 
remedial activities at OU2.  Refer to Table 2-
3 in Attachment C for text changes. 

State Maine Waste Discharge Licenses 
(38 M.R.S.A. § 413 et seq.) and 
Waste Discharge Permitting 
Program (06-096 C.M.R. Chapter 
520-529) 

The Navy agrees that these requirements 
should be included in the OU2 FS.  Based on 
review of the Maine Waste Discharge 
Licenses and Maine Waste Discharge 
Permitting Program these requirements 
would be applicable to remedial alternatives 
that require water management during soil 
excavation.  Refer to Table 2-3 in 
Attachment C for text changes. 

State Maine Water Classification 
Program (38 M.R.S.A., Section 
464-470) 

This requirement was included in the 
Revised Draft OU2 FS and the Navy agrees 
that this citation should remain in the OU2 
FS.  This is consistent with the Final OU1 FS 
(June 2010).  The citation will be revised to 
also include 38 MRSA 465-470.  Refer to 
Table 2-3 in Attachment C for text changes. 

State Maine Surface Water Toxics 
Program (38 M.R.S.A. §. 420; 06-
096 C.M.R. Chapter 530) 

This requirement was included in the 
Revised Draft OU2 FS and the Navy agrees 
that this citation should remain in the OU2 
FS.  This is consistent with the Final OU1 FS 
(June 2010).  Refer to Table 2-3 in 
Attachment C for text changes. 

RTC for revised draft OU2 FS - EPA Legal 30 October 25, 2010 



Regulatory 
Authority 

 
Requirement 

 
Status 

State  Maine Surface Water Quality 
Criteria for Toxic Pollutants (06-
096 C.M.R. Chapter 584) 

The Navy respectfully disagrees that the 
Maine Surface Water Quality Criteria for 
Toxic Pollutants is applicable to remedial 
actions for OU2.  This is consistent with the 
Final OU1 FS (June 2010).  

State Maine Erosion and Sedimentation 
Control (38 M.R.S.A. § 420-C) 

This requirement was included in the 
Revised Draft OU2 FS and the Navy agrees 
that this citation should remain in the OU2 
FS.  This is consistent with the Final OU1 FS 
(June 2010).  Refer to Table 2-3 in 
Attachment C for text changes. 

State Maine Storm Water Management 
(38 M.R.S.A. § 420-D), Maine 
Storm Water Management Rules 
(06 096 C.M.R. Chapter 500), and 
Direct Watershed of Waterbodies 
Most at Risk from New 
Development and Sensitive or 
Threatened Regions or Watersheds 
(06-096 C.M.R. Chapter 502) 

The Navy agrees that the Maine Storm Water 
Management and Maine Storm Water 
Management Rules should be included in the 
OU2 FS and will add the requested citations 
to the document.  This is consistent with the 
Final OU1 FS (June 2010).  The Navy 
respectfully disagrees that the Direct 
Watershed of Waterbodies Most at Risk from 
New Development and Sensitive or 
Threatened Regions or Watersheds is 
applicable to remedial actions at OU2.  
These regulations do not list any lakes or 
streams in the vicinity of OU2 that are at risk 
from new development.    

State Maine Air Quality Control Laws; 
Protection and Improvements of Air 
(38 M.S.R.A. 581-608-A), Chapters 
101, 105, 110, 115) 

The Navy respectfully disagrees that the 
Maine Air Quality Control Laws; Protection 
and Improvements of Air and Interim 
Ambient Air Guidelines are applicable or 

BC, respectively, for remedial actions at 
U2.  This is consistent with the Final OU1 

FS (June 2010).  Instead, the Maine Visible 
Emissions Regulation (38 MRSA 584; 06-
096 CMR 101), which establish opacity 
limits for emissions from several categories 
of air contaminant sources, including general 
construction activities, will be added to the 
text.  These regulations would be relevant 
and appropriate for alternatives that have the 
potential to impact air quality.  These 
standards would be met if any of the 
alternatives result in emission of particulate 
matter and fugitive matter to the atmosphere 
(e.g., dust generation).   

T
O

State Criteria, 
Advisories and 
Guidance 

Maine Department of Human 
Services Interim Ambient Air 
Guidelines, Memorandum February 
23, 1993. 

 
56. Comment:  Page 3-1, 1st dash subheading:  After “or volume” add “through treatment.” 

 
Response:  The requested text change will be made.   
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57. Comment:  Page 3-2, § 3.1.1:  Add a new last sentence: “Statutorily required five-year 
reviews would be conducted under the no action response if contamination that poses a risk 
is left in place.” 

 
Response:  Five-year reviews will not be included in the No Action Alternative.  Please refer 
to the Navy’s response to USEPA Legal Comment No. 8 for additional information.    

 
58. Comment:  Page 3-3, 5th Paragraph:   In the first sentence after “conditions,” add “ARARs 

requirements.” 
 

Response:  No text change is required.  ARARs were not considered as part of the 
preliminary screening of alternatives.  ARARs were considered in the evaluations of the 
development of alternatives. 

 
59. Comment:  Page 3-4, Soil Remediation Table:  For Containment/Remedial Technology may 

need to add “Groundwater Protection” and “Vapor Protection.”  For Disposal/Process Option 
change “Off yard” to “Off-site” and remove the paragraph after the tables; also add “On-Site 
Landfilling,” which at least could pertain to the interim cap area. 

 
Response:  Groundwater protection, vapor protection, and on-site landfilling will be added 
to the technology screening table.  Groundwater protection will be retained and evaluated 
further and addressed through monitoring.  Vapor protection will be eliminated due the lack 
of volatile contaminants present at OU2.  On-site landfilling will be retained and evaluated 
further and addressed through upgrading the existing temporary cap with a permanent cap.   
 
As for changing the term “off-yard” of “off-site”, the facility is used to seeing the “off-yard” 
terminology, this requested change was not made to the document.  Lastly, the paragraph 
following the table on page 3-4 has been removed from the text. 

 
60. Comment:  Page 3-4, Shoreline Stabilization Table: For Limited Action/Remedial 

Technology need to add LUCs and Monitoring. 
 

Response:  As a result of the technical meetings and the re-alignment of the alternatives 
the shoreline stabilization table will be removed from the text as well as the text that 
evaluated the shoreline stabilization as standalone alternatives.  The shoreline stabilization 
requirements are now handled through the implementation of LUCs under each alternative 
that leave contaminants onsite.  
 

61. Comment:  Page 3-5, §3.3.1 – Note that for No Action there still is a requirement for 
statutorily required five-year reviews, so that should be discussed under Implementability 
and Cost. 

 
Response:  Five-year reviews will not be included in the No Action alternative.  Please refer 
to the Navy’s response to USEPA Legal Comment No. 8 for additional information.    

 
62. Comment:  P. 3-5, §3.3.2 – The discussion of LUCs should include the use of Base 

Instructions for active facilities and the requirement to establish deed restrictions meeting 
State recording requirements if the property is transferred from the Navy. 

 
Response:  The following text will be inserted at the end of the first paragraph in Section 
3.3.2, consistent with the Navy language used in the LUC RD template: 
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“The Navy would establish LUCs for a remedy, if needed, in a post-ROD Land Use Control 
Remedial Design (LUC RD).  The LUC RD would set out the specific actions needed to 
implement, operate, maintain, and enforce the LUC component of the remedy.  Should the 
property ever be transferred out of federal control to private ownership, the deed given to 
the property recipient would contain deed restrictions, consistent with state law, necessary 
to continue implementation of the required LUCs.”  

 
63. Comment:  P. 3-6, 5th Paragraph – In the second sentence insert “and monitoring” after 

“LUCs.” 
 

Response:  The requested text will be added to the document.  
 
64. Comment:  P. 3-11, §3.3.6 – Note that if PCBs over 50 ppm are present in-situ the waste 

would need to go to a TSCA-compliant facility. 
 

Response:  The Navy agrees with the comment; however, there is no evidence of PCBs at 
concentrations greater than 50 ppm at OU2.  Text will be added to the FS to clarify that all 
soil being disposed off-yard will be characterized for proper disposal.   

 
65. Comment:  P. 3-12, §3.4.1 - Note that for No Action there still is a requirement for statutorily 

required five-year reviews, so that should be discussed under Implementability and Cost. 
 

Response:  Five-year reviews will not be added to the No Action alternative.  Please refer to 
the Navy’s response to USEPA Legal Comment No. 8 for additional information.    

 
66. Comment:  P. 3-13, §3.4.2 – This section needs to include discussion of monitoring to make 

sure contamination is not being released through the shoreline protection structure. 
 

Response:  Text indicating monitoring for the accumulation of sediment will be added to the 
alternatives and Section 3.4.2 consistent with the Navy’s response to USEPA Legal 
Comment No. 2.  Text will also be added consistent with the same response to comment 
that analytical sampling of sediment that may accumulate along the offshore area of OU2 
will be performed as part of OU4 based on the request of the USEPA.  



ATTACHMENT A 
 

NOVEMBER 2008 MEETING NOTES



SUMMARY OF DISCUSSIONS ON OPERABLE UNIT 2 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

November 17 to 21, 2008 
 
The following summarizes discussion on several major issues related to the Operable Unit (OU) 
2 draft Supplemental Remedial Investigation (RI) Report and revised draft OU2 Feasibility Study 
(FS) Report as part of the following: 
 

• November 17, 2008 review of the draft Restoration Advisory Board (RAB) meeting 
presentation on the revised draft OU2 FS Report.  Teleconference among the Navy 
team and regulators. 

• November 19, 2008 dry run presentation at Portsmouth Naval Shipyard on the RAB 
meeting presentation on the revised draft OU2 FS Report.  Meeting attended by Navy 
team. 

• November 20, 2008 technical meeting at Portsmouth Naval Shipyard on the draft 
Supplemental RI Report.  Meeting attended by Navy team and regulators. 

• November 20, 2008 RAB meeting at Kittery Fire Station, Kittery, Maine during the 
presentation on the revised draft OU2 FS Report. 

 
 
November 17, 2008 review of draft RAB presentation 
 
During the review of the draft RAB presentation, two major issues were discussed and include 
evaluation of the capped area and contamination under buildings at OU2.   
 
General discussion:  The area referred to as the capped area in the draft RI and draft revised 
FS Reports was capped in 1993 as part of an interim action.  The interim action was conducted 
to provide a cover over highly contaminated materials.  The capping in 1993 was conducted as 
an interim action; an evaluation of the interim action would be necessary to determine whether 
the cap is adequate as a final action or whether it would need to be modified to meet capping 
requirements for a final action.  Action item:  Although retaining the existing cap was considered 
in all of the alternatives developed in the draft revised FS Report, the Navy will provide an 
evaluation of the condition of the existing cap to support either retaining the cap or modifying the 
cap as part of alternatives in the draft final FS Report.   
 
General discussion:  Retaining Buildings 310 and 298 was considered in all of the draft revised 
FS Report alternatives.  Because the buildings would act as a cover to prevent human exposure 
to contaminated materials under the building, the alternatives only evaluated using land use 
controls (LUCs) to prevent modification or removal of the buildings without appropriate 
management and site restoration to prevent human exposure to contaminated materials.  
Removal of the buildings with excavation or capping of the contaminated materials was not 
included in the draft revised FS Report.  Action item:  Figures showing remediation areas will be 
revised to include hatching over the buildings to show that the buildings are included in the 
remediation areas.  Text in the FS Report will be revised to clarify how contamination under the 
buildings is addressed in the alternatives. 
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November 19, 2008 dry run of RAB presentation 
 
Navy personnel at the Shipyard provided some additional thoughts related to evaluation of the 
capped area and contamination under buildings at OU2.   
 
General discussion:  Alternatives for the DRMO portion of OU2 and the waste disposal portion 
of OU2 include retaining the existing cap or capping additional portions of OU2 with the 
appropriate land use restrictions.  The Shipyard would like to have information to evaluate 
removal of contaminated material to reduce the amount of land use restrictions for the area.  In 
addition, when there are significant land use restrictions, the Shipyard prefers the area with the 
restrictions to be green space.  An alternative that includes complete excavation of waste 
material in the waste disposal area was screened out in the alternative screening stage in the 
draft revised OU2 FS Report.  Excavation of waste material was considered much less feasible 
than the alternatives retained for the waste disposal areas because the waste material is in the 
subsurface (beginning at approximately 4 feet bgs) and extends to bedrock (10 to 40 feet bgs).  
Therefore, there are various implementability and cost concerns for excavation compared to 
placement of a cover.  In the DRMO portion of OU2, the contaminated material is in the top 6 
feet bgs and excavation of the material could be feasible.  Action item:  The Navy will revise the 
alternatives in the draft final FS Report to include excavation of the contaminated material in the 
capped area along with alternatives that consider retaining or modifying the existing cap.  The 
alternatives will be reviewed and text revised to include a final cover of vegetation or other 
green space if appropriate. 
 
General discussion:  The Shipyard anticipates continuing to use Building 298 as an office 
building; however, operations in Building 310 could be moved and the building could be 
removed.  Action item:  Building 298 construction drawings will be reviewed to determine how 
much soil may have been removed as part of construction of the foundation of the building.  
Retaining Building 310 as part of the cover (as provided in the FS Report) or removing Building 
310 and placing a soil cover is a design consideration.  Text will be added to the FS Report to 
indicate that removing Building 310 could be evaluated as part of the remedial design. 
 
 
November 20, 2008 technical meeting 
 
During the technical meeting, three major items were discussed and include conclusions of the 
RI to support the FS report, additional soil characterization to support a remedial design for 
OU2, and the removal action for Quarters S and N lead-contaminated soil. 
 
General discussion:  All were in agreement with the overall conclusions and recommendations 
in the draft Supplemental RI Report that supported the development of the remedial action 
objectives (RAOs) in the draft revised FS Report.  In particular, the Navy and regulators are in 
agreement that there are unacceptable risks from exposure to soil at OU2 and that risks are 
acceptable for groundwater exposure and migration.  Therefore, the RAOs in the draft revised 
FS Report for exposure to soil and erosion of soil to the offshore are acceptable.  Also, no RAO 
is needed for migration of groundwater.  Action item:  No action needed.   
 
General discussion:  All were in agreement that sufficient data are available for OU2 to 
understand risks and identify and evaluate remedial alternatives.  However, the regulators are 
concerned with several of the lead concentrations detected in samples that area adjacent to the 
west of the DRMO portion of OU2.  Some of the concern is that truck, snow plow, and rail road 
traffic may have contributed to soil movement from highly contaminated areas within the DRMO 
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to these areas to the west.  In addition, the Shipyard has information that shows that soil was 
removed from the area west of the DRMO and east of Building 348 as part of the construction of 
Building 348 (in the mid to later 1990s).  It is not known whether the soil was contaminated from 
DRMO operations.  The Navy is concerned that non-OU2 operations (general transportation 
activities or lead-based paint) may be the source of the lead in soils in these areas.  Additional 
characterization of the lead concentrations in the areas west of the DRMO will be needed to 
determine the boundary of OU2 in this area before completion of a remedial action for OU2.  
Based on the results of the additional characterization, the Navy and regulators will need to 
make a management decision to determine the appropriate OU2 boundary.  Action item:  The 
Navy will obtain information on the soil removal and construction of Building 348, evaluate the 
impact to the understanding of contaminant distribution, and update the RI/FS reports as 
appropriate.  The RI/FS reports will be revised to indicate that there is some uncertainty in 
several areas (around SS-02, SS-01, and SS-24) to the extent of lead concentrations that will 
need to be addressed as part of a pre-design or remedial design investigation. 
 
General discussion:  The Navy is planning to conduct a removal action for lead-contaminated 
soil in the backyards of Quarters S and N.  The Navy has a contract in place for preparation of a 
work plan for soil removal.  The Navy is planning to remove the top 1 to 2 feet of soil in the area 
adjacent to the north of the DRMO area and the top 0.5 foot of soil around Quarters N.  An 
Action Memorandum for the removal action could be prepared and the draft final Action 
Memorandum provided for public comment to document the Navy’s removal action for the 
residential portion of OU2.  The work plan would be prepared at the same time as the Action 
Memorandum.  Action item:  The Navy and regulators will need to discuss further the 
appropriate depths for soil removal for the removal action and the appropriate mechanism for 
documenting the removal action. 
 
 
November 20, 2008 RAB meeting presentation on the revised draft OU2 FS Report 
 
There were various questions from community RAB members at the November 20, 2008 RAB 
meeting (see the RAB meeting minutes).  Two items that were discussed during the meeting will 
be discussed further in the next version of the OU2 FS Report.  These items included how sea 
water rise would be addressed as part of shoreline alternatives and consideration of green 
remediation as part of the evaluation of alternatives.   
 
General discussion:  During previous RAB meetings and public comment on remedial actions 
for OUs at Portsmouth Naval Shipyard, community members have expressed concerns for how 
rising sea water levels would be addressed as part of remedial actions.  The question was also 
raised at the November 20, 2008 RAB meeting.  The Navy indicated that the remedies are 
designed based on the 100-year flood plain.  The operation and maintenance (O&M) program 
for the remedy provides the necessary inspection, evaluation, and maintenance activities that 
are needed to maintain the effectiveness of the remedy.  Therefore, if there are changes in site 
conditions that may impact the effectiveness of the remedy, then the necessary action can be 
taken.  The changes in sea water level that could impact the remedy would be addressed as 
part of the O&M program.  Action item:  The Navy will review the FS report text and add text as 
needed to indicate that an implemented remedy will be evaluated over time through the 
preparation and implementation of an O&M program, to ensure that the remedy remains 
effective when site conditions change over time.  
 
General discussion:  Green remediation is becoming an important consideration in the remedial 
alternative evaluation.  Often the evaluation considers the energy consumption as part of 
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implementation of a remedy and may include options to reduce energy consumption.  One way 
may be to evaluate ways to reduce the number of trucks coming on and leaving the site as part 
of remedial actions.  Action item:  The Navy includes evaluation of onsite treatment versus 
offsite disposal for two of the excavation alternatives.  The Navy will provide further evaluation 
and discussion as appropriate in the next version of the FS concerning the use of energy during 
alternative implementation.  
 



ATTACHMENT B 
 

REVISED ALTERNATIVE DESCRIPTIONS



REVISED ALTERNATIVES FOR OPERABLE UNIT 2 (OU2) BASED ON REMEDIAL INVESTIGATION 
COMMENT RESOLUTION 

 

Waste Disposal Area Alternatives 

WDA-1 – No Action 

WDA-2 – Land Use Controls (LUCs) and Monitoring 

WDA-3 – Surface Soil Removal and Soil Cover with LUCs and Monitoring 

WDA-4 – Unsaturated Soil Removal and Soil Cover with LUCs and Monitoring 

 

Defense Reutilization and Marketing Office (DRMO) Alternatives 

DRMO-1 – No Action 

DRMO-2 – LUCs and Monitoring 

DRMO-3 – Residential Excavation with Off-yard Disposal, LUCs, and Monitoring 

DRMO-4 – Construction Worker Excavation with Off-yard Disposal, LUCs, and Monitoring 

DRMO-5 – Construction Worker Excavation and RCRA C Cap with Off-yard Disposal, LUCs, and 
Monitoring 
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Descriptions of the Waste Disposal Area (WDA) Alternatives 

WDA-1 – No Action 

This alternative is required under Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) to establish a basis for comparison with other alternatives.  No Action includes no controls, 
remediation, or other actions to mitigate risks.  Five-year reviews are also not included under the No 
Action alternative.   

WDA-2 – Land Use Controls (LUCs) and Monitoring 

Alternative WDA-2 consists of instituting LUCs to prevent unacceptable human exposure to contaminated 
surface and subsurface soil across the 33,600 square foot area designated as the WDA.  LUCs would be 
implemented to prevent unacceptable exposure to contaminated soil across the waste disposal area.  In 
addition, Alternative WDS-2 would include groundwater monitoring and offshore sediment accumulation 
monitoring to provide confidence that contamination (lead, copper, and nickel) in waste material is not 
migrating to groundwater or the offshore area at unacceptable levels.  The following describes the 
individual components of Alternative WDA-2: 

• LUCs and Inspections – The intent of LUCs is to ensure that the land use and site features (buildings 
and shoreline stabilization) within a designated area do not changed and remain in place so that 
contact with contaminants at concentrations that would cause an unacceptable risk is prevented for 
the life of the remedy.  To implement LUCs the Navy would prepare a LUC Remedial Design (RD) 
that would document the LUCs, operation and maintenance (O&M) requirements, inspection 
requirements, signage requirements, and organizations responsible for implementation of LUCs.  
Signage would consist of warning signs at the WDA to alert the public to the presence of 
contamination and dig restrictions.  Requirements for management of excavated soil as part of any 
future construction activities at the site would also be included as part of the LUCs.  Because the 
contamination associated with the waste disposal area is not located on the surface, fencing is not 
considered necessary for perimeter control.  Lastly, implemented LUCs would require the continued 
presence of the shoreline stabilization along the entire length of the WDA to prevent the release of 
contaminated soil and debris to the near offshore area.  For the purposes of the Feasibility Study (FS) 
and developing a cost estimate, it was assumed that annual inspections of the site would be 
conducted to verify continued effectiveness of the LUCs and that periodic minor repair of warning 
signs would be required, based on the results of annual site inspections.  

 
• Groundwater Monitoring – A long-term management plan would be prepared to provide the 

requirements for groundwater monitoring including sampling frequency, location of wells, action 
levels, and monitoring exit strategy.  For the purposes of the FS and developing a cost estimate, it 
was assumed that five existing monitoring wells would be sampled annually for 30 years, and the 
groundwater samples would be analyzed for lead, copper, and nickel.   

 

• Offshore Sediment Accumulation Monitoring – A long-term management plan would be prepared to 
provide the requirements for the monitoring of accumulating offshore sediment.  This plan would 
identify the frequency of inspections and the area in which the inspections would take place.  For the 
purposes of the FS and developing a cost estimate, it was assumed that sediment accumulation 
monitoring would occur annually along the length of OU2.  This plan will not include the analytical 
monitoring of any identified sediment.  Any analytical monitoring of sediment would be performed 
under OU4. 
 

• Five-Year Reviews – Because contamination would remain in excess of levels that allow for 
unrestricted use and unlimited exposure, five-year reviews would be required under this alternative to 
evaluate the continued adequacy of the remedy. 
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WDA-3 – Surface Soil Removal and Soil Cover with LUCs and Monitoring 

Alternative WDA-3 consists of excavation and off-yard disposal of soil and waste material from 0 to 2 feet 
below ground surface (bgs) within the proposed soil cover, off-yard disposal of soil and debris from the 
identified areas adjacent to the proposed soil cover limits, LUCs, and monitoring.  This process would 
allow for the construction of a 2-foot-thick soil cover within the identified limits without changing the 
grades surrounding Building 310 or the grades of the associated parking and access features.  This 
alternative would include instituting LUCs to identify Building 310 and the shoreline stabilization features 
as critical existing site features that must remain on site to ensure the integrity of the soil cover and to 
restrict unauthorized access to and digging within the proposed soil cover limits.  In addition, groundwater 
monitoring and offshore sediment accumulation monitoring would be conducted to provide confidence 
that contamination (lead, copper, and nickel) in waste material is not migrating to groundwater at 
unacceptable levels.  The following describes the individual components of Alternative WDA-3: 

• Excavation and Off-yard Disposal – To provide a soil cover system constructed with surface 
elevations and grades that are the same as existing ground surface elevations, 2 feet of soil, 
including pavement, would be removed from the proposed limits of the soil cover system.  
Contaminated soil, and debris located outside the proposed soil cover system would be removed in 
their entirety so that no WDA-related soil or debris is located outside the proposed soil cover limits.  
All excavated material would be stockpiled, characterized, and properly transported and disposed off-
yard.  Confirmation samples would be collected from the floor and sidewalls of any excavation that is 
outside of the proposed cover system.   
  

• Cover System – The cover system proposed for Alternative WDA-3 would consist of a geotextile to 
act as an indicator/separation layer, 18-inches of common fill (protection layer), and 6-inches of 
topsoil  (protection and vegetative layer).  Portions of the soil cover would be paved.  The paved 
portions of the cover system would replace 9- to 12-inches of the top soil layers with a bituminous 
concrete mixture and base course designed to support the expected traffic loads for the area.  
Because the majority of the waste and soil contamination is located at depths below the mean high 
tide groundwater table elevation, an impermeable layer is not considered for this cover system. 
 

• LUCs and Inspections – The intent of LUCs is to ensure that the land use and site features (soil 
cover, buildings, and shoreline stabilization) within a designated area do not changed and remain in 
place so that contact with contaminants at concentrations that would cause an unacceptable risk is 
prevented for the life of the remedy.  To implement LUCs the Navy would prepare a LUC RD that 
would document the LUCs, soil cover system O&M requirements, cover system inspection 
requirements, signage requirements, and organizations responsible for the implementation of LUCs, 
O&M, and inspections.  LUCs would also specify that additional action would be required in the event 
that Building 310 is removed from the site.  Lastly, implemented LUCs would require the continued 
presence of the shoreline stabilization along the entire length of the WDA to prevent the release of 
contaminated soil and debris to the near offshore area.    For the purposes of the FS and developing 
a cost estimate, it was assumed that annual inspections of the cover would be conducted to verify 
continued effectiveness of the remedy and periodic minor repair to the cover system and sign 
replacement would be required, based on the results of annual site inspections.  
  

• Groundwater Monitoring – During implementation, groundwater monitoring wells would be protected 
such that they remain in place.  Groundwater monitoring wells disturbed during excavation activities 
would be replaced following the excavation and cover system construction activities associated with 
this alternative.  A long-term management plan would be prepared to provide the requirements for 
groundwater monitoring including sampling frequency, location of wells, action levels, and monitoring 
exit strategy.  For the purposes of the FS and developing a cost estimate, it was assumed that five 
existing monitoring wells would be sampled annually for 30 years and the groundwater samples 
would be analyzed for lead, copper, and nickel.  
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• Offshore Sediment Accumulation Monitoring – A long-term management plan would be prepared to 
provide the requirements for the monitoring of accumulating offshore sediment.  This plan would 
identify the frequency of inspections and the area in which the inspections would take place.  For the 
purposes of the FS and developing a cost estimate, it was assumed that sediment accumulation 
monitoring would occur annually along the OU2 shoreline.  This plan will not include the analytical 
monitoring of any identified sediment.  Any analytical monitoring of sediment would be performed 
under OU4. 
  
 

• Five-Year Reviews – Because contamination would remain in excess of levels that allow for 
unrestricted use and unlimited exposure, five-year reviews would be required under this alternative to 
evaluate the continued adequacy of the remedy. 
 

WDA-4 – Unsaturated Soil Removal and Soil Cover with LUCs and Monitoring 

Alternative WDA-4 consists of excavation and off-yard disposal of the soil and waste located above the 
mean high tide groundwater table within the limits of the WDA, LUCs, groundwater monitoring, and off-
shore sediment accumulation monitoring.  Contaminated soil and waste, located above the mean high 
tide groundwater table and beneath Building 310, would remain in place.  Once excavation is complete, 
the excavation would be backfilled with soil to return the area to pre-construction grades, elevations, and 
surface types.  It is estimated that an average of 6-feet of clean soil (including pavement for parking and 
access) would be placed on top of waste material remaining in the saturated zone (remaining waste).  
This alternative would include instituting LUCs to identify Building 310 and the shoreline stabilization 
features as critical existing site features that must remain on site to ensure the integrity of the soil cover 
and to restrict unauthorized access and digging within the limits of the WDA, and groundwater monitoring 
and offshore sediment accumulation monitoring to provide confidence that contamination (lead, copper, 
and nickel) in waste material is not migrating to groundwater at unacceptable levels.  The following 
describes the individual components of Alternative WDA-4:   

• Excavation and Off-yard Disposal – Based on the depth of groundwater during a mean high tide, an 
average of 6 feet of soil and waste material would be excavated from the WDA area.  Because the 
soil below Building 310 would remain, the excavation would extend to a depth of 2 feet adjacent to 
Building 310 and sloped away from the building so that the excavation does not affect the building’s 
foundation (shoring would be used as appropriate).  The 2 foot minimum excavation depth adjacent to 
the building would ensure the placement of 2 feet of clean soil over contaminated soil and debris that 
might remain below Building 310 following excavation.  All excavated material would be stockpiled, 
characterized, and properly transported and disposed off-yard.  Confirmation samples would be 
collected from the floor and sidewalls of the excavation areas to identify remaining contaminant 
concentrations.  Due to the depth of excavation, the groundwater monitoring wells located within the 
limits of excavation would be abandoned during the excavation process.   
  

• Backfilling and Cover System – The waste remaining below the groundwater table would be covered 
with an average of 6 feet of soil material and topsoil or bituminous concrete to establish pre-
construction grades, elevations, and surface types.  The difference between the WDA-3 cover system 
and the WDA-4 cover system is that no contaminated soil or waste, with the exception of any waste 
present under Building 310, would remain above the groundwater table for Alternative WDA-4. 
 

• LUCs and Inspections – The LUCs and inspections proposed under Alternative WDA-4 would be the 
same as those presented for Alternative WDA-3. 
 

• Groundwater Monitoring – With the exception of reinstalling abandoned monitoring wells, the 
groundwater monitoring proposed under Alternative WDA-4 would be the same as the groundwater 
monitoring presented for Alternative WDA-3.  Based on the limits of excavation, it is assumed that 
four of the five existing groundwater monitoring wells would need to be replaced following the 
establishment of final grade.  
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• Offshore Sediment Accumulation Monitoring – The offshore Sediment accumulation monitoring 
proposed under Alternative WDA-4 would be the same as those presented under Alternative WDA-3. 
 

• Five-Year Reviews – Because contamination would remain in excess of levels that allow for 
unrestricted use and unlimited exposure, five-year reviews would be required under this alternative to 
evaluate the continued adequacy of the remedy. 
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Description of Defense Reutilization and Marketing Office (DRMO) Alternatives 

DRMO-1 – No Action 

This alternative is required under CERCLA to establish a basis for comparison with other alternatives.  No 
Action includes no controls, remediation, or other actions to mitigate risks.  Five-year reviews are also not 
included under the No Action alternative. 

DRMO-2 – LUCs and Monitoring 

Alternative DRMO-2 would consist of instituting LUCs for the DRMO Area where soil contamination is 
causing an unacceptable risk based on residential exposure, conducting groundwater monitoring, and 
conducting sediment accumulation monitoring.  This alternative would include instituting LUCs to identify 
the existing interim cap, Building 298, and the shoreline stabilization features as critical existing site 
features that must remain on site to ensure the integrity of the remedy, to restrict unauthorized access to 
and digging within the proposed soil cover limits, and to prevent unacceptable human exposure to 
contaminated surface and subsurface soil across the DRMO area.  Groundwater monitoring and 
sediment accumulation monitoring would be conducted to provide confidence that contamination (lead, 
copper, and nickel) in soil is not migrating to groundwater or the OU2 offshore area at unacceptable 
levels.  The following describes the components of Alternative DRMO-2: 

• LUCs and Inspections – The intent of LUCs is to ensure that the land use and site features (buildings 
and shoreline stabilization) within a designated area do not changed and remain in place so that 
contact with contaminants at concentrations that would cause an unacceptable risk is prevented for 
the life of the remedy.  To implement LUCs the Navy would prepare a LUC RD that would document 
the LUCs, O&M requirements, inspection requirements, signage requirements, and organizations 
responsible for implementation of LUCs.  Signage would consist of warning signs in the DRMO area 
to alert the public to the presence of contamination and dig restrictions for the area.  Requirements for 
management of excavated soil, as part of any future construction activities at the site, would also be 
included as part of the LUCs.  It is assumed that existing asphalt or grass-covered areas would be 
maintained at the site and fencing would not be necessary as part of the remedy for perimeter control.  
Lastly, implemented LUCs would require the continued presence of the shoreline stabilization along 
the entire length of the DRMO to prevent the release of contaminated soil and debris to the near 
offshore area.  For the purposes of the FS and developing a cost estimate, it was assumed that 
annual inspections of the site would be conducted to verify continued effectiveness of the LUCs and 
that periodic minor repair of warning signs and asphalt would be required, based on the results of 
annual site inspections. 
 

• Groundwater Monitoring – A long-term management plan would be prepared to provide the 
requirements for groundwater monitoring including sampling frequency, location of wells, action 
levels, and monitoring exit strategy.  For the purposes of the FS and developing a cost estimate, it 
was assumed that five existing monitoring wells would be sampled annually for 30 years, and the 
groundwater samples would be analyzed for lead, copper, and nickel.   
 

• Offshore Sediment Accumulation Monitoring – A long-term management plan would be prepared to 
provide the requirements for the monitoring of accumulating offshore sediment.  This plan would 
identify the frequency of inspections and the area in which the inspections would take place.  For the 
purposes of the FS and developing a cost estimate, it was assumed that sediment accumulation 
monitoring would occur annually along the length of OU2.  This plan will not include the analytical 
monitoring of any identified sediment.  Any analytical monitoring of sediment would be performed 
under OU4. 

 
• Five-Year Reviews – Because contamination would remain in excess of levels that allow for 

unrestricted use and unlimited exposure, five-year reviews would be required under this alternative to 
evaluate the continued adequacy of the remedy. 
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• Variance from Solid Waste Disposal Requirements – In order to leave the existing temporary cap in 

place under this alternative with no upgrades, a variance would have to be obtained from the State 
Solid Waste Management Division of MEDEP.  The variance would include an equivalency 
determination that indicated that the existing interim cap meets the requirements of a permanent 
RCRA C cap. 
 

DRMO-3 – Residential Excavation with Off-yard Disposal, LUCs, and Monitoring 

Alternative DRMO-3 would consist of excavation and off-yard disposal of contaminated soil within the 
limits of the DRMO area that is causing an unacceptable risk, based on residential exposure, LUCs, and 
groundwater monitoring for soils left below Building 298.  This alternative would include instituting LUCs 
to prevent unacceptable human exposure to contaminated soil left below Building 298.  In addition, 
groundwater monitoring would be conducted to provide confidence that soil contamination left below 
Building 298 is not migrating to groundwater at unacceptable levels.  The following describes the 
individual components of Alternative DRMO-3:  

• Excavation and Off-yard Disposal – It is assumed for this FS that excavation to a depth of 6 feet 
within the DRMO area would achieve the required removal of contaminated soil to residential PRGs, 
excluding soil that is located beneath Building 298.  Confirmation samples would be collected from 
the floor and sidewalls of the excavation areas to confirm that soil with concentrations greater than 
residential PRGs have been removed.  The results of the confirmation sampling would direct further 
excavation, if needed.  All excavated material would be stockpiled, characterized, and properly 
transported and disposed off-yard.  The actual limits and depths of excavation would be determined 
by the results of the confirmation samples. 
 

• Site Restoration – Following excavation, the area will be backfilled to establish pre-construction 
grades, elevations, and surface types using clean soil.   

 
• LUCs– Because this alternative does not include the demolition of Building 298, contaminated 

material may remain on site following the implementation of this alternative.  Therefore, following the 
completion of the excavation activities, the Navy would institute LUCs to restrict access to the soil 
within the footprint of Building 298.  The Navy would prepare a LUC RD that would document the 
LUCs, O&M requirements, inspection requirements, signage requirements, and organizations 
responsible for implementation of LUCs, as needed.  By removing the contamination causing an 
unacceptable residential risk, the shoreline stabilization revetment on the western end of the DRMO 
area extending to Building 298 would not be required to prevent the erosion of this soil.  For this 
alternative, LUCs would not require shoreline stabilization for this portion of the site.  However LUC 
inspections would require the verification that Building 298 remains for the life of the remedy.   

  
• Groundwater Monitoring – During implementation, the groundwater monitoring well established to 

evaluate migration of contamination from soil under Building 298 to groundwater would be protected 
or abandoned and replaced following the alternative implementation.  Monitoring of groundwater 
would be conducted until it has been decided that migration of lead, copper, and nickel contamination 
from soil would not result in groundwater concentrations greater than acceptable levels for human 
health and the environment.  A long-term management plan would be prepared to provide the 
requirements for groundwater monitoring including sampling frequency, action levels, and 
groundwater monitoring exit strategy.  For the purposes of the FS and developing a cost estimate, it 
was assumed that two monitoring wells would be designated to evaluate migration of contamination 
from soil under Building 298 to groundwater, would be sampled annually for 30 years, and analyzed 
for lead, copper, and nickel.   

 
• 5-Year Reviews – Because contamination may be present under Building 298 and because this 

contamination would remain in excess of levels that allow for unrestricted use and unlimited 
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exposure, five-year reviews would be required under this alternative to evaluate the continued 
adequacy of the remedy. 

 
 

DRMO-4 – Construction Worker Excavation with Off-yard Disposal, LUCs, and Monitoring 

Alternative DRMO-4 consists of partial excavation and off-yard disposal of DRMO area soil that is causing 
an unacceptable risk based on construction worker exposure, LUCs, groundwater monitoring, and 
sediment accumulation monitoring.  This alternative would include instituting LUCs to identify Building 298 
and the shoreline stabilization features as critical existing site features that must remain on site to ensure 
the integrity of the remedy, to restrict unauthorized access to and digging within the proposed soil cover 
limits, and to prevent unacceptable human exposure to contaminated surface and subsurface soil across 
the DRMO area.  Groundwater monitoring and sediment accumulation monitoring would be conducted to 
provide confidence that contamination (lead, copper, and nickel) in soil is not migrating from the 
contaminated soil left in place to groundwater at unacceptable levels.   Based on the distribution of COCs, 
soil containing concentrations of lead greater than 4,000 milligram per kilogram (mg/kg) and the entire 
limits of the interim cap represent the limits of this proposed remedial action.  The following describes the 
individual components of Alternative DRMO-4:  

• Excavation and Off-yard Disposal – It is assumed for this FS that an average excavation depth of 6 
feet within the DRMO area would achieve the required removal of contaminated soil to construction 
worker PRGs.  Based on the distribution of COCs, soil containing concentrations of lead greater than 
4,000 mg/kg and the entire limits of the interim cap represent the limits of excavation for this 
alternative.  Confirmation samples would be collected from the floor and sidewalls of the excavation 
areas to confirm that soil with concentrations greater than construction worker PRGs have been 
removed.  The actual limits and depths of excavation would be determined by the results of the 
confirmation samples. 
 

• Site Restoration – Following excavation, the excavated areas would be backfilled to establish pre-
construction grades, elevations, and surface types, using clean soil and pavement where necessary.  
The area that currently contains the interim cap would be restored to grades that promote positive 
drainage and match the surrounding grades of the DRMO area.   

• LUCs and Inspection – Because this alternative does not include excavation to residential exposure 
criteria or the demolition of Building 298, contaminated material would remain on site following the 
implementation of this alternative.  As a result, LUCs would be instituted over the entire DRMO area; 
the LUCs proposed under Alternative DRMO-4 would be the same as those presented for Alternative 
DRMO-2.    

 
• Groundwater Monitoring – Contaminated material from the interim capped area would be removed 

under this alternative; however, because this alternative does not include excavation to residential 
exposure criteria or the demolition of Building 298, contaminated material would remain on site 
following the implementation of this alternative.  During implementation, groundwater monitoring wells 
would be protected such that they remain in place or are abandoned and replaced following the 
remedial action associated with this alternative.  Monitoring of groundwater would be conducted until 
it has been decided that migration of lead, copper, and nickel contamination from soil would not result 
in groundwater concentrations greater than acceptable levels for human health and the environment.  
A long-term management plan would be prepared to provide the requirements for groundwater 
monitoring including sampling frequency, location of wells, action levels, and monitoring exit strategy.  
For the purposes of the FS and developing a cost estimate, it was assumed that two monitoring wells 
down gradient of Building 298 would be sampled annually for 30 years and three monitoring wells at 
the DRMO would be sampled annually for 5 years.  All groundwater samples would be analyzed for 
lead, copper, and nickel.  
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• Offshore Sediment Accumulation Monitoring – Because this alternative does not include excavation 
to residential exposure criteria or the demolition of Building 298, contaminated material would remain 
on site following the implementation of this alternative.  As a result, the offshore sediment 
accumulation monitoring activities proposed under Alternative DRMO-4 would be the same as those 
presented for Alternative DRMO-2.     
 

• 5-Year Reviews – Because contamination may be present under Building 298 and because this 
contamination would remain in excess of levels that allow for unrestricted use and unlimited 
exposure, five-year reviews would be required under this alternative to evaluate the continued 
adequacy of the remedy. 
 

DRMO-5 – Construction Worker Excavation and RCRA C Cap with Off-yard Disposal, LUCs, and 
Monitoring 

Alternative DRMO-5 consists of excavation and off-yard disposal of soil that is causing an unacceptable 
risk based on construction worker exposure, constructing a permanent RCRA C cap system over the area 
where the current interim cap is constructed, LUCs, groundwater monitoring, and offshore sediment 
accumulation monitoring.  This alternative would include instituting LUCs to identify Building 298 and the 
shoreline stabilization features as critical existing site features that must remain on site to ensure the 
integrity of the remedy, to restrict unauthorized access to and digging within the proposed soil cover 
limits, and to prevent unacceptable human exposure to contaminated surface and subsurface soil across 
the DRMO area.   Groundwater monitoring and sediment accumulation monitoring would be conducted to 
provide confidence that contamination (lead, copper, and nickel) in soil is not migrating to groundwater at 
unacceptable levels.  The remedial action limits for Alternative DRMO-5 are the same as those in 
Alternative DRMO-4.  The following describes the individual components of Alternative DRMO-5:  

• Excavation and Off-Yard Disposal – Alternative DRMO-5 consists of excavating the soil identified in 
Alternative DRMO-4 outside the limits of the interim cap and transporting this material to an off-yard 
disposal facility.  Confirmation samples would be collected from the floor and sidewalls of the 
excavation areas to confirm that soil with concentrations greater than construction worker PRGs have 
been removed.   
 

• Site Restoration – Following excavation, the excavated area would be backfilled to establish pre-
construction grades, elevations, and surface types using clean soil and pavement. 
 

• RCRA C Cap System – The cap system would be constructed over the limits of the current interim 
cap and the area between the existing interim cap and Building 298.  The RCRA C cap would be 
constructed to meet the requirements established for the closure of landfills within the State of Maine.  
These requirements, with the exception of sloping and drainage, were implemented in the 
construction of the interim cap currently located within the limits of the DRMO.  Therefore, the 
proposed cap for this alternative contains the same components as the interim cap, with revised 
slopes and upgraded drainage.  Based on the contamination below the interim cap (lead), it is not 
anticipated that a gas management layer would be required for the cap system in this FS.  However, 
if a determination is made during design preparations that a gas management layer is needed, 
grading can easily be altered to allow for the incorporation of a passive gas removal system.  The cap 
system would consist of a geotextile cushioning layer placed on the regraded material, a 
geocomposite clay liner (GCL) to act as a low permeability layer, a second geotextile cushioning layer 
above the GCL, and a 2-foot-thick soil cover to protect the GCL, provide a geonet drainage layer, and 
to support vegetation.  A cap system, rather than a cover system, would be used for the DRMO areas 
because most of the contamination associated with the DRMO area is located above the average 
high tide groundwater elevation.  

• LUCs and Inspections – Because this alternative does not include the removal of all contamination 
causing a residential risk or the demolition of Building 298, contaminated material would remain on 
site following the implementation of this alternative.  Therefore, following the completion of the 
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excavation activities, the Navy would institute LUCs to restrict access to the soil across the limits of 
the DRMO area, including the footprint of Building 298.  The Navy would also institute LUCs to restrict 
the use of the area to its current use and restrict future uses of the remaining DRMO area to protect 
the integrity of the RCRA C cap.  The Navy would prepare a LUC RD that would document the LUCs, 
soil capping system O&M requirements, capping system inspection requirements, signage 
requirements, and organizations responsible for the implementation of LUCs.  Lastly, implemented 
LUCs would require the continued presence of the shoreline stabilization along the entire length of 
the DRMO to prevent the release of contaminated soil and debris to the near offshore area.  For the 
purposes of the FS and developing a cost estimate, it was assumed annual inspections of the cover 
would be conducted to verify continued effectiveness of the remedy and periodic minor repair to the 
cover system would be required, based on the results of annual site inspections. 
 

• Groundwater Monitoring – During implementation, groundwater monitoring wells would be protected 
such that they remain in place or are abandoned and replaced following the removal action 
associated with this alternative.  Monitoring of groundwater would be conducted until it has been 
decided that migration of lead, copper, and nickel contamination from soil would not result in 
groundwater concentrations greater than acceptable levels for human health and the environment.  A 
long-term management plan would be prepared to provide the requirements for groundwater 
monitoring including sampling frequency, location of wells, action levels, and monitoring exit strategy.  
For the purpose of the FS and developing a cost estimate, it was assumed that five monitoring wells 
would be sampled annually for 30 years.  All groundwater samples would be analyzed for lead, 
copper, and nickel.  

 
• Offshore Sediment Accumulation Monitoring – Because this alternative does not include excavation 

to residential exposure criteria or the demolition of Building 298, contaminated material would remain 
on site following the implementation of this alternative.  As a result, the offshore sediment 
accumulation monitoring activities proposed under Alternative DRMO-5 would be the same as those 
presented for Alternative DRMO-2.     
 

• Five-Year Reviews – Because contamination would remain within site soil at concentrations greater 
than concentrations that would allow for unrestricted use of the site and unlimited exposure to site 
soil, five-year reviews would be required under this alternative to evaluate the continued adequacy of 
the remedy. 
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1.0 INTRODUCTION

1.1 PURPOSE OF REPORT

This Feasibility Study (FS) Report for Operable Unit (OU) 2 at Portsmouth Naval Shipyard (PNS), Kittery,

Maine, was prepared by Tetra Tech NUS, Inc. (TtNUS) for the United States Department of the Navy,

Naval Facilities Engineering Command (NAVFAC) Mid-Atfanticunder the Comprehensive Long-Term
,

Environmental Action Navy (CLEAN) program, Contract Number N62467-04-D-0055, Contract Task

Order (CTO) 444. This report describes the formulation and evaluation of remedial alternatives to

address the unacceptable risks at OU2 based on the results of the Supplemental Remedial Investigation

(RI) Report for OU2 (TtNUS, September 2008March 2010). This FS was prepared to fulfill the

requirements of the Comprehensive Environmental Response, Compensation, and Liability Act

(CERCLA). as amended by the Superfund Amendments and Reauthorization Act. As required by

CERCLA, primary consideration is given to remedial alternatives that provide adequate protection of

human health and the environment and alternatives that attain or exceed the regulatory requirements and

guidance that may potentially govern remedial activities (see Section 2.0). Therefore, in addition to

CERCLA requirements, this FS was also prepared with consideration of other regulatory requirements

and guidance, as appropriate.

1.2 SCOPE AND OBJECTIVES

The purpose of this FS is to address the contamination and OU2 site risks for exposure to soil, future

potential groundwater migration. and future potential soil erosionin surfaco and subsurfaoe soil at QU2.

OU2 consists of Site 6- .the Defense Reutilization and Marketing Office (DRMO) Storage Yard, the

DRMO impact area, and Site 29 - Former Teepee Incinerator Site. Through-out the remainder of this FS..

Site 6 and portions of Site 29 are referred to as the DRMO area and the remainder of Site 29 is referred

to as the W~aste .Qgisposal gArea. The alternatives were developed in this FS based on the conclusions

and recommendations presented in the OU2 Supplemental RI Report. This FS provides an evaluation of

se+l-remediaf alternatives to address unacceptable risks for OU2. The evaluation included options ffi

addition, this FS provides an evaluation of shoreline stabilization alternatives tei protect the offshore area

(offshore area is par:t of QU4) from potential impacts associated with OU2 contamination: however, ~!he

Gcontamination in the offshore area adjacent to OU2 will not be addressed as part of OU2. The offshore

area is included in the DRMO Storage Yard area of concern of OU4. Based on the risk evaluation in the

OU2 Supplemental RI Report, exposure to groundwater does not pose unacceptable risks for OU2

receptors based on current condiotions. is not a medium of oonoem for QU2.
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The FS was conducted to establish Remedial Action Objectives (RAOs), to screen remedial technologies,

and to assemble, evaluate, and compare remedial alternatives that will be used in selecting a remedial

action for OU2. A Proposed Remedial Action Plan, submitted after the FS is finalized, will provide the

Navy's recommended remedial action for OU2 and will be prepared based on the information provided in

the FS. Lastly, the contamination identified in the residential area located north of the DRMO is not

included in ~the FS because~ removal action will be conducted to remediate contamination in this

area. The Action Memorandum for Non-Time-Critical Removal Action for OU2 DRMO Impact Area (Naw.

November 2009) provides information on the removal action for the residential area in OU2.has seen

sehOE:jl::lled for this area.

This FS fulfills the reqUirements of CERCLA and is consistent with United States Environmental

Protection Agency (USEPA) Guidance for Conducting Remedial Investigations and Feasibility Studies

under CERCLA (USEPA, October 1988) and the Navy Environmental Restoration Program (NERP)

Manual, Chapter 8, RemediallnvestigationlFeasibility Study (Navy, August 2006).

1.3 REPORT ORGANIZATION

This report has been divided into the following five sections: .

• Section 1.0 - Introduction: This section provides a description of the purpose, scope, and objectives

of the FS. This section also provides a summary·of background information and the OU2

Supplemental RI Report.

• Section 2.0 - Remedial Action Objectives: This section presents Applicable or Relevant and

Appropriate Requirements (ARARs), the medium of concern, RAOs, preliminary remediation goals

(pRGs), and areas and volumes of soil to be addressed by the remedial alternatives for OU2.

• Section 3.0 - Identification and Screening of Technologies and Development of Alternatives: This

section discusses the general response actions (GRAs) identified to attain the RAOs, the screening of

technology types and process options, description and evaluation of technologies, and development

of alternatives.

• Section 4.0 - Description and Detailed Analysis of Remedial Altematives: This section describes the

conceptual design of the altematives and discusses the detailed analysis of alternatives using the

seven criteria of the National Oil and Hazardous Substances Pollution Contingency Plan (NCP).

Seotion 4.0 also inoh,Jdes the dosoription and detailed analysis of the shoreline. stasili2ation

alternatives.

110403/P 1-2 CT0444



REVISION 0
NOVEMBER 200S0CTOBER 2010

• Section 5.0 - Comparative Analysis of Alternatives: This section provides a comparison of the

alternatives using the detailed analysis information in Section 4.0.

Appendix A provides supporting information including a discussion of PRG development and calculations

used in the development and evaluation of remedial alternatives. Appendix B provides alternative

specific ARARs tables. Appendix C provides the cost estimates for the alternatives. Appendix 0 includes

area and quantity calculations. Appendix E includes the soil washing pilot studies performed at OU2.

Appendix F wi-U-include§. responses to comments on the draft and draft final documents, as appropriate.

Minutes from teohnioal meetings to resolve oomments on the draft and draft final dooument will also be

inoludedin Appendix F.

1.4 FACILITY AND OU2 BACKGROUND INFORMATION

A description of PNS and the history of the facility, as well as a description and history of OU2, are

provided in this section.

1.4.1 Facility Description and History

PNS is a military facility with restricted access on an island located in the Piscataqua River, as shown on

Figure 1-1. PNS is referred to on National Oceanic and Atmospheric Administration (NOAA) nautical

charts as Seavey Island, with the eastern tip given the name Jamaica Island. Clark's Island is to the east

attached by a rock causeway to Seavey Island. The Piscataqua River is a tidal estuary that forms the

southern boundary between Maine and New Hampshire. PNS is located in Kittery, Maine, north of

Portsmouth, New Hampshire, at the mouth of the Great Bay Estuary (commonly referred to as

Portsmouth Harbor).

PNS is engaged in the conversion, overhaul, and repair of submarines for the Navy. The long history of

shipbuilding in Portsmouth Harbor dates back to 1690, when the first warship launched in North America,

the Falkland, was built PNS was established asa government facility in 1800, and it served as a repair

and bUilding facility for ships during the Civil War. The first government-built submarine was designed

and constructed at PNS during World War I. A large number of submarines have been designed,

constructed, and repaired at this facility since 1917. PNS continues to service submarines as its primary

military focus.

Prior to CERCLA and Resource Conservation and Recovery Act (RCRA) regulation at PNS, years of

shipbuilding and submarine repair work at PNS resulted in hazardous substances being released into soil,

groundwater, surface water, and sediment on and around Seavey Island. As a result, investigation and

remediation activities were performed under the Department of Defense (000) Installation Restoration Plan
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(IRP). Paralleling CERCLA, the IRP focuses on the cleanup of contamination from past hazardous waste

operations and past hazardous material spills. The IRP is further discussed in the Site Management Plan

(SMP) for PNS [Amended Fiscal Year (FY) 001Q] (Navy, March 2008February 2010).

Investigations of hazardous substance releases at PNS began in 1983 with the Initial Assessment Study

(lAS) (Weston, June 1983). USEPA became involved with PNS in 1985 when the agency requested

information on PNS' hazardous wastes and conducted a visual site inspection under the authority of RCRA.

Since 1988, Maine Department of Environmental Protection (MEDEP) has also provided oversight of

investigation and remediation at PNS. In March 1989, USEPA issued a Corrective Action Permit under

the RCRA Hazardous and Solid Waste Amendments (HSWA) of 1984 (USEPA, March 1989) that

required PNS to investigate 13 Solid Waste Management Units (SWMUs) and take appropriate corrective

action. Until the mid-1990s, investigations at PNS were conducted under RCRA authority. Effective

May 31, 1994, PNS was included on the National Priorities List (NPL), and subsequent studies have been

conducted under the authority of CERCLA, commonly known as Superfund. Consistent with the

transition from RCRA to CERCLA, the SWMU terminology was replaced with "site." Ongoing work meets

the intent of the HSWA Permit, but the ongoing studies to develop and evaluate remedial activities are

conducted as part of FSs (CERCLA terminology) and combine both RCRA and CERCLA criteria.

The Federal Facility Agreement (FFA) for PNS was signed by USEPA and the Navy in September 1999,

became effective February 2000, and supersedes the HSWA Permit. The State of Maine has elected not

. to be a party to the FFA at this time. However, the state is afforded a participatory role in the site

remediation process by virtue of CERCLA. Among other things, the FFA outlines roles and

responsibilities, establishes deadlines/schedules, outlines work to be performed, and provides a dispute

re~olution process for primary documents. The FFA for PNS ensures that CERCLA decisions will be

consistent with RCRA and other federal and state hazardous waste statutes and regulations as

appropriate for the sites at PNS. USEPA, MEDEP, and the Navy continue towork toward site cleanup at

PNS under CERCLA.

1.4.2 OU2 Description

OU2 is located in the south-central portion of PNS along the Piscataqua River as shown on Figure 1-1.

OU2 consists of Site 6 - DRMO Storage Yard and Site 29 - Former Teepee Incinerator Site. The DRMO

impact area (Quarters S, N, and 68) was included in OU2 because this area was thought to be impacted

by particulate deposition from DRMO Storage Yard activities. The general layout of OU2 is shown on

Figure 1-2. Because OU2 is on the shoreline, OU2 is adjacent to OU4, the offshore area.
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OU2currently and historically included residential (Quarters S, N, and 68) and industriaVoccupational

(DRMO and Dumpster Storage Areas, Building 298, and Building 310) areas. The following provides a

description of current site features.

The current DRMO Storage Yard area is the· fenced area south of Quarters Sand N and west of

Building 298. The DRMO Storage Yard is responsible for the reuse, transfer, donation, sale, or disposal of

excess and surplus 000 property in New England. DRMO Storage Yard operations are conducted in the

paved portion of the fenced area. The interim capped area (formerly used for DRMO operations) adjacent

to the area currently used as the DRMO storage area is covered with grass. The interim capped area is

barricaded (by jersey barriers) and restricted from DRMO use and activities. The current operations use

temporary trailers and buildings; there are no permanent buildings located at the DRMO Storage Yard.

Dumpsters for solid wastes are stored in the fenced area west of the DRMO Storage Yard. Two buildings

are located in the Site 29 area; Building 298 is used for office space, and Building 310 is a hose-handling

facility. There are no hazardous waste-related activities at OU2, and hazardous chemicals are not used as

part of any of the current operations at OU2.

The DRMO Storage Yard, dumpster storage area, and areas surrounding Building 298 and west of

Building 310 are paved. The areas north, east, and south of Building 310 are covered with vegetation. The

DRMO Storage Yard and Buildings 298 and 310 are located in a relatively flat area, approximately 10 to

30 feet lower than the surrounding area (including Quarters S, N, and 68) te-tRe-north and approximately 10

to 50 feet lower than the area te-tRe-northinoFth'....est northeast of Building 310. There is a steep slope

bot\·..oen the·area to tho north and northwesteast of Building 310 and the OU2 area. This; the area is

wooded, and bedrock outcrops are visible among the trees. Most of OU2 is located on filled land as defined

by the 1901 shoreline and the current shoreline (shown as the mean low water line) on Figure 1-2. Quarters

S, N, and 68 are used as military residences and are located on the original island (defined by the 1901

shoreline). Building 348, located to the west of the DRMO Storage Yard, is a shredder facility that was built

in the 1990s. An inactive reservoir is located northeast of Building 310.

The OU2 shoreline is steeply sloped and has shoreline erosion controls including riprap along the DRMO

Storage Yard shoreline, south of Building 298, and southeast of Building 310, and a seawall along the

shoreline south of Building 310. As part of shoreline stabilization to prevent site soils from eroding,

r~iprap was placed along portions of the OU2 shoreline in 1999, 2005, 2006, and 2008. The seawall is

approximately 12 feet high and appears to be constructed of base layers of stone blocks on which a

concrete wall was poured. The seawall has been in place since the 1940s. There is a small intertidal

depositional area to the east of OU2. A sediment and mussel sampling location at Monitoring Station

(MS) 11 of the Interim Offshore Monitoring Program for OU4 is in this depositional area, and two mussel
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sampling locations at MS-11 are located in the central portion of the OU2 shoreline (TtNUS, November

2004). The boundary of MS-11 (see Figure 1-2) defines the boundary of the DRMO Storage Yard.

1.4.3 OU2 History

The area occupied by OU2 was originally known as Henderson's Point, named after a portion of land that

was removed in the early 1900s. Before the 1990s, the area now identified as Site 29 was considered

part of the DRMO Storage Yard (Site 6). The main activities that occurred at Site 6 were related to

DRMO Storage Yard operations, and the main activities that occurred in the Site 29 area were related to

open burning, industrial incineration, and waste disposal, as discussed below. Historical information on

OU2 was mainly obtained from the lAS (Weston, June 1983), a report on the history of the DRMO

Storage Yard area prepared by the Shipyard (PNS, January 1997), and review of historical maps.

Before filling began in the area, Quarters $ and N were located near the historical (1901) shoreline in a

generally residential area. The majority of the filling in the area was conducted between 1902 and 1908

with material from the excavation of Henderson's Point. The excavated material from Henderson's Point

apparently included excavated soil, gravel, and rock fragment and wood from a cofferdam. Other debris

(including material such as wood from removed structures) generated during the excavation activities was

also apparently included in the fill material. Additional filling was conducted periodically throughout the

history of site usage.

The first reported use of the DRMO Storage Yard area was for a stone crusher facility (Building 145) used

from 1919 until the 1950s when the building was demolished. The stone crusher facility was located

southeast of Building 172. The DRMO Storage Yard was established in 1920. Materials reportedly

stored at the DRMO Storage Yard included lead and nickel-cadmium battery elements, motors,

typewriters, paper products, and scrap metal. The major hazardous materials of concern were the lead

battery cells and plates that were stockpiled on uncovered pallets. Nickel-cadmium batteries were also

stored in this manner. Scrap metal storage was conducted in Building 146 until 2000, and the building

was demolished around 2003.

Historically, DRMO Storage Yard operations primarily appear to have occurred in the current fenced area

.of the DRMO Storage Yard (including the interim capped area), but operations could have occurred in

adjacent areas. Additional information obtained from the Shipyard in 2008 shows that DRMO activities

were conducted in what is referred to as the dumpster storage area and adjacent to the south of Building

348. When railroad lines were used to transport materials to and from the DRMO, loading and offloading

of these materials also occurred in the area south of Building 348, near the DRMO entrance. Snow

plowing in the DRMO Storage Yard also appears to have pushed equipment or pieces of stored materials

to adjacent areas, including the offshore area. For example, scrap metal h~s been observed in the area
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nor:th of Building 146, and parts of batteries were observed along the shoreline before shoreline Gontrols

'Nere plaGed. In addition, scrap metal was stored in large piles within the DRMO Storage Yard (adjacent

to the DRMO Storage Yard fence by Building 146 and in the interim capped area before it was cappedlo.

1993), and pieces of scrap metal may have been moved to areas adjacent to the DRMO Storage Yard

during site operations. Activities such as open storage of batteries and other materials, that could have

caused contaminants to be leached or otherwise released by pathways, such as infiltration or runoff, were

terminated in approximately 1983. In 1993, interim corrective measures were conducted for a portion of

the DRMO Storage Yard and included the capping and paving of unpaved areas and installation of storm

water controls in the interim of a final remedy. Open storage of scrap metal in large piles was

discontinued before the interim cap was installed. Snow plowing to the offshore area was discontinued in

the 19805 or 1990s. In 1991. the Shipyard conducted soil removal from what is now the dumpster

storage area. Soil was excavated to a depth where rock (large boulders) was encountered. the

excavation backfilled with soil and the area paved. and the excavated material was disposed off base.

The exact area of the soil removal in the dumpster storage area is not known.

Filling of the remaining portion of OU2, referred to as the W~aste Ggisposal Agrea, may have begun in

the 1920s. This area was filled with paper, wood, rubbish, and ash. The ash is reportedly from open

burning of trash that was conducted in the waste disposal area from approximately 1918 until 1965, when

the +leepee ~Incineratorwas built. Ash from the +eepee 'Incinerator was also disposed in the W~aste

Ggisposal Agrea. Onsite disposal ended around 1975 when offsite disposal of trash began. Materials

identified in soil borings located in the W~aste Ggisposal Agrea are generally consistent with the

background information and include ash, cinders, wire, glass, wood, and metal pieces. Asbestos was

also found in the waste disposal area during excavation of the Building 310 foundation.

Metallic debris observed in surface soil near the bedrock outcrop east of Building 310 is likely from the

waste disposal area and was relocated during grading that occurred during the construction of Buildings

298 and 310.

The +leepee ~Incinerator (Building 290) was built in 1965 and used to bum waste materials until 1975.

The incinerator was used primarily for the disposal of wood, paper, and rubbish, with occasional burning

of cans of paint and solvents. Ash from the incinerator was deposited south of the incinerator (in the

W!yaste Ggisposal Agrea) until 1971 when the incinerator· residue began to be landfilled in the Jamaica

Island Landfill (OU3, located approximately 1,000 feet northeast of OU2) and the Kittery municipal landfill.

The incinerator ceased operations in 1975 and was demolished soon after operations ended.

Building 298 was built in 1975 and was used as an industrial waste water treatment facility until the

1980s. Clean closure under RCRA was documented in May 1997 and accepted by MEDEP in November
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1997. The building is currently used as office space. In 2002, the Shipyard excavated a utility trench to

place new utilities to service the offices. The excavated soil was disposed off base, the trench was

backfilled with clean fill material, and the trench is considered a clean area within the OU2 boundary.

There isa steep hill north of the concrete wall north of Building 298 and northeast of Building 172 (former

sandblast grit storage hopper). The top of the hopper is at the top of the hill. Historical information for

OU2 does not indicate that this hill· was used for storage activities as part of the DRMO or that open

burning occurred near this area.

Building 310 was built in 1980 as a hose-handling facility and continues to be used for this purpose.

Building 314 was used as a pesticide-handling facility from 1982 until 1995 and was demolished in 1998.

There have been no reported releases from either facility.

Shoreline stabilization along the OU2 shoreline was conducted in 1999, 2005, 2006, and 2008 as part of .

emergency actions to cover eroding soils along the top of the shoreline.

Other structures related to the general use of the area are the railroad lines and roads that have been in

the area since apprOXimately 1910. Railroad lines were used at the site from the mid- to late 191 Os until

the interim capping of a portion of the DRMO Storage Yard in 1993. The railroad lines ran along John

Paul Jones Avenue to Building 146 since the 1910s, to the W~aste Qgisposal. Agrea since the 1920s,

and to the TeefJeo 'incinerator since the 19608. .Portions of the railroad were removed when Buildings

298 and; 310, and the interim cap were constructed. The main road to the OU2 area from approximately

1915 to the 1960s or 1970s appears to be an extension of Sloat Avenue, which runs south between

former aboveground tanks (see Figure 1-2) and ends at Quarter N/Seavey Avenue. The extension ran

east to Quarter X and Building 302 and was the main access road to buildings east of Quarter X. Seavey

Road was built in the 1950s, and portions of the extension of Sloat Avenue and Quarter R (located west

of Quarter X) were paved for parking in the 1960s. There were also access roads to Building 145 and a

building directly south of Quarter R in the 1940s. The area where the main road was located is now a

parking area, and Lanman Street is now located between the former locations of these access roads. A

road also ran west of Quarter S to Building 146 in the 1930s and 1940s.

Additional information on the historical filling and uses of OU2 and historical maps are provided in the

OU2 Supplemental RI Report (TtNUS, SefJtembOF 2008March 2010).

1.5 SUMMARY OF OU2 ENVIRONMENTAL INVESTIGATIONS AND ACTIONS

Environmental samples were collected at OU2 as part of the following investigations:
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• Final Confirmation Study (FCS) in 1984 (LEA, June 1986)

• RCRA Facility Investigation (RFI) in 1989 to 1992 (McLaren/Hart, July 1992)

• RFI Data Gap Investigation in 1994 (Halliburton NUS, November'1995)

• Groundwater monitoring from 1996 to 1997 (TtNUS, August 1999)

• Field Investigation at Site 29 in 1998 (TtNUS, March 2000)

• Removal Action at Site 6 in 1999 (FWENC, June 2001)

• Soil Washing Treatability Study in 2004 and 2005 (TtNUS, January 2006)

• Additional Investigation including Soil Washing Treatability Study in 2007 and 2008 (Ai, l\J3ril

2GOOTtNUS, August 2008)

OU2 Supplemental Remedial Investigation in 2007 and 2008 (TtNUS, SeptemBer 2008)

Environmental samples have also been collected in the offshore areas of OU2. These samples were

collected as part of the following investigations:

• Estuarine Ecological Risk Assessment (EERA) in 1991 to 1993 (NCCOSC, May 2000)

• Interim Offshore Monitoring Program from 1999 to 2003 (TtNUS, November 2004)

• Additional Scrutiny Investigation in 2005 (TtNUS, August 2007).

Lastly, soil samples were also collected to support the Shipyard's utility trench excavation for Building 298

in 2002 (TtNUS, November 2005). Soil sampling locations are shown on Figure 1-3, and groundwater

and offshore sampling locations are shown on Figure 1-4.

The following interim and/or removal actions were also conducted at OU2. These actions included;

• Capping and paving of sections of the DRMO Storage Yard area and construction of storm water

I controls and concrete curbing as part of an interim action in 1993 (McLaren/Hart, April 1993).

I. Emergency removal actions to stabilize the shoreline along the DRMO Storage Yard in 1999

(FWENC, June 2001).

I. Shipyard uVtility trench excavation in 2002 (TtNUS, November 2005).

• Construotion of shorelino stabilization oontrolsEmergency removal actions to stabilize the shoreline at

Site 29 in 2005...-aAG 2006, and 2008 (TtEC, October 2005, and June and July 2008).

Removal aotion in 2006.
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Shoreline stabilization upgrades in 2008 (TtEC, June 2008)

Prior to the 2002 utility trenching, TtNUS collected soil samples from borings within the planned trench

excavation area. The borings showed boulders, rocks, and fill material similar to the material from

excavation of Henderson's Point. Subsequently, the Shipyard excavated a trench to 4 feet below ground

surface (bgs), a geotextile fabric was placed in the trench, and the utilities were placed on the geotextile

fabric. Th.e excavated soil was disposed off base, the trench was backfilled with clean fill material, and

the trench is considered a clean area within OU2 (TtNUS, November 2005).

In 2004, three test pits in the interim capped area, one test pit near OSB-07, and one test pit in the waste

disposal area were excavated for collection of large-volume soil samples for a bench-scale soil washing

treatability study. The test pits in the interim capped area and near OSB-07 were terminated at

approximately 5 to 9 feet bgs because large-size (greater than 2 feet in diameter) rock fragments were

encountered, making further excavation difficult, or there was no recoverable soil material. The test pit in

the waste disposal area was terminated at approximately 6 feet bgs when groundwater was encountered

(TtNUS, January 2006).

After completion of the various investigations, including risk assessment, at OU2, the Navy submitted a

draft OU2 FS in November 2004. Based on regulatory and Restoration Advisory Board (RAB) comments,

the Navy determined that additional investigation was necessary to better define the nature and extent of

contamination for development of RAOs and to assist the Navy in refining risk-based remediation areas

and cost estimates for the alternatives evaluated in the FS. The major additional data needs identified

were related to better delineation of the spatial extent of soil contamination at OU2 [primarily lead and

total polychlorinated biphenyls (PCBs)] to determine remediation areas and better understanding of

groundwater migration in the portion of OU2 downgradient of the areas of highest soil contamination. The

OU2 Additional Investigation Quality Assurance Project Plan was prepared by TtNUS (TtNUS, October

2007), and the investigation was conducted in 2007 and 2008. The Additional Investigation included soil

boring and groundwater well installation, soil, groundwater, and surface water sampling, and test pitting.

Large-volume soil samples were also collected from the test pits for a bench-scale soil washing

treatability testing (TtNUS, September August 2008).

The OU2 offshore area is being evaluated as part of OU4. Based on data from Rounds 1 through 7 of the

Interim Offshore Monitoring Program, it was determined that additional scrutiny was needed to address

elevated metals (copper, lead, and nickel) concentrations in sediment at MS-ll offshore of OU2. Soil

eroding along the top of the Site 29 shoreline was sampled in 2005 as part of additional scrutiny for

MS-ll. As concluded in the Additional Scrutiny Report for OU4 (TtNUS, August 2007), T!he data showed

that the eroding soil was likely the cause of the elevated metals concentrations observed in nearby
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offshore sediments, and shoreline controls were subsequently placed along the nearby shoreline in 2005

and 2006. Because there is very little sediment in the depositional area (sediment can only be collected

at very low tide by scooping sediment around rocks) and because erosion controls were placed along the

shoreline (2005 and 2006), it was agreed that additional sampling to determine the extent of sediment

contamination and removal of sediment were-- not required (TtNUS, August 2007). As part of the

preparation of the OU2 Additional Investigation QAPP (TtNUS. October 2007), it also was also agreed

that additional sediment sampling was not needed to support the OU2 RI.

The data from previous investigations and information from the removal actions were used to evaluate

site characteristics, the nature and extent of contamination, and site risks. A summary of the sampling

and analytical program, boring and test pit information, and details efH)f the environmental investigations

and actions conducted at OU2 are included in OU2 Supplemental RI Report (TtNUS, SepteFRber

2GOOMarch 2010). A summary of the OU2 Supplemental RI Report, including nature and extent of

contamination, is presented in Section 1.6.

1.6 OU2 SUPPLEMENTAL RI REPORT SUMMARY

In 2GOO2010, the Navy prepared the OU2 Supplemental RI Report to assess the nature and extent of

contamination and risks associated with the contamination at Sites 6 and 29. The primary and secondary

soil chemicals of concern (COCs) are lead, PCBs, copper, nickel, and polycyclic aromatic hydrocarbon

(PAHs), respectively. The OU2 Sl:lppleFRental RI Report oonoll:lded that GOG oonoentrations in soil

indioatel:lnaooeptablo risks if the soil is exposed or oxoa'lated. E'Iall:lation of tho natl:lre and O*tont of

load oontaFRination indioates areas olearly iFRpaotoEl by site related releases. However, sOl:lthwest of

Ql:larters N, there is l:lnoortainty as to whethor load oonoentrations roprosont OU2 oontaFRination or

oontaFRination froFR rosiElential l:lSOS (inoll:lding l:lSO of load based paint). Tho Sl:lppleFRental RI oonGIl:ldod

that exposl:lre to grol:lndwator and FRigration of grol:lndwater off site do not poso l:lnaoooptable risks, and

thereforo grol:lnd'i\'ator is not a FRedil:lFR of GonGOrA. Dl:lo to the plaGeFRont of shoreline orosion Gontrols,

fl:lrther evall:lation of sediFRent GontaFRination at MS 11 is not reql:lirod. The following provides a summary

of site characteristics, nature and extent of contamination, fate and transport of contamination, aRd-results

of the risk assessment. and conclusions and recommendations as provided in the OU2 Supplemental RI

Report (TtNUS SepteFRber 2008March 2010).

1.6.1 Site Characteristics

Site characterization information including regional and site-specific information on demography, land

use, surface features, climatology, surface water, hydrology, ecology, geology, aRG--hydrogeology. and

evaluation of the shoreline revetment is provided in Section 2.0 of the OU2 Supplemental RI Report.
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Information on site characteristics was used in the RI to support the evaluation of the nature and extent of

contamination, development of the conceptual site model, and understanding of potential site risks. The

following provides a brief summary of pertinent information reported in the OU2 Supplemental RI Report.

1.6.1.1 Demography and Land Use

PNS has approximately 90 officers and enlisted personnel and about 3,900 civilian employees (PNS,

June 2007). Kittery, Maine, is a residential community of 9,500 people, and Portsmouth, New Hampshire,

has a population of approximately 21,000 (based on the 2000 Census). Area industries include retail and

wholesale trades, textiles, manufacturing, fishing, shipbuilding, power plants, and gas storage facilities.

The countryside north and west of Kittery consists of forests and some farmland. Along the coast south

of Portsmouth are small communities and seasonal dwellings.

A portion of PNS is on the National Register of Historic Places; The Portsmouth Naval Prison Historical

District is the nearest historical district, located approximately 500 feet east of OU2. Prehistoric and

historic archaeological resource sensitivities for the DRMO Impact Area (particularly near Quarters Sand

N) are moderate and high, respectively. The rest of OU2 has low or moderate sensitivity for prehistoric

and historic archaeological resources (Louis Berger Group, Inc., April 2003).

OU2 includes the DRMO Storage Yard (Site 6), Site 29, and DRMO impact area (Figure 1-2). DRMO

Storage Yard-related activities continue to be conducted, and access to the area is controlled. DRMO

Storage Yard activities include storage of various types of equipment such as empty unused dumpsters,

temporary buildings, and other types of metal structures. Vehicles are used to transport the equipment

and scrap metal from the DRMO Storage Yard to other areas of the facility or off of the facility. There are

no recreational facilities at Sites 6 and 29, although a portion of OU2 east of the DRMO Storage Yard is

covered with grass and could be accessed by anyone at the Shipyard. The DRMO impact area, which

includes Quarters S, N, and 68, is a residential area used by military personnel for generally 3- to 4-year

tours of duty. The area has been a residential area since the 18OOs. All of these areas along with the

offshore area make up the DRMO Storage Yard.

1.6.1.2 Physical Characteristics

OU2 elevations are highest in the DRMO Impact Area (northern portion of OU2) and decrease toward the

PNS southern coastline. The elevation change across OU2 is approximately 15 to 30 feet (elevations of

125 to 140 feet decreasing to 110 feet). The majority of OU2 (DRMO Storage Yard, Building 298 area,

and waste disposal area) is relatively flat, with average elevations around 110 feet. There is a sharp

incline to the east of the waste disposal area where bedrock is exposed. The top of the incline is at an

elevation of 140 to 150 feet.
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The DRMO Impact Area is a residential area (including Quarters S, N, and 68) and is covered with grass,

houses, and roads. The DRMO Storage Yard is covered with asphalt and an interim cap. A jersey

barrier runs along the eastern and northeastern portion of the interim capped area, and the DRMO

Storage Yard fence runs along the remainder of the interim capped area to prevent access to the area.

The cap was placed in 1993 as an interim measure and is approximately 2 feet thick. The interim cap

components include 1 foot of compacted crushed stone aggregate stabilized with Portland cement over

16-ounce, non-woven, needle-punched geotextile above and below a geocomposite clay liner (GCl)

(MclarenlHart, April 1993). There is a grass cover over the interim cap. Access to the area is arranged

through the DRMO office. The Building 298 area and waste disposal area ffi.-~covered with grass

(south, east, and north of BUilding 310), concrete or asphalt and includes Buildings 298 and 310. As part

of the removal action in 200BG..,gravel (ballast rock) over 8-ounce non-woven geotextile was placed over

the soil in the wooded area in the waste disposal area after surficial debris was removed from this area as

part of a renio\lal astion in 2006 (TtEC, June 2008).

The OU2 shoreline along the Piscataqua River is steeply sloped and has an approximate length of

1,100 feet. The shoreline is protected from erosion by a seawall, riprap, and other erosion control

devices (A-Jacks). The seawall is approximately 300 feet long and 12 feet high and runs just east of

BUilding 298 to the end of the point where the coastline angles to the southeast.

Climatology information was obtained from the NOAA internet site for the National Climatic Data Center

Office for the Portland, Maine, weather station, which is the NOAA coastal weather station closest to

PNS. The climatological data for Portland, Maine, are based on mean observations from 1975 to 2006

(NOAA, January 2007). Precipitation (including liquid water equivalent for sfJowfall) is fairly evenly

distributed over the year, with approximately 3 to 5 inches falling per month, for an annual total of

approximately 46 inches for Portland. Monthly average temperatures for Portland range from

approximately 20 to 40 of from November through April and from approximately 50 to 70 OF from May to

October. Snowfall occurs mostly from November to April, with little snow occurring in October and May.

The annual snowfall is approximately 24 inches. Portsmouth climate tends to be similar to Portland;

however, because of its location near the ocean, there tends to be a little less snow and more rainfall in

Portsmouth than Portland.

1.6.1.3 Surface Water and Hydrology

Surface water drainage at OU2 is collected by storm drains that discharge to storm water outfalls along

the shoreline. Surface water runoff that is not collected by the storm drains discharges directly to the

Piscataqua River. Because OU2 is well developed, there is minimal water infiltration to groundwater.

The DRMO Storage Yard is used year-round, so snow removal is necessary to keep the DRMO Storage

1104031P 1-13 CT0444



REVISION 0
NOVEM8ER 200S0CTOBER 2010

Yard clear. Snow was historically plowed over the shoreline into the Piscataqua River or into piles near

the entrance to the DRMO Storage Yard (PNS, January 1997). Currently, snow is plowed into piles within

the DRMO Storage Yard; snow plowing over the shoreline into the river is no longer conducted.

Based on· a flood zone map for the PNS area, the 100-year flood zone in the vicinity of OU2 is at an

elevation of 105 feet, and the 100-year coastal flood zone based on wave action is at an elevation of

109 feet (FEMA, July 1986). The OU2 shoreline is within these two zones. As indicated in Section

1.6.1.2, OU2 is at an elevation of 110 feet to 140 feet. Therefore, with the exception of the OU2

shoreline, OU2 is not located within the 1OO-year flood zone, and wave action would not result in flooding

of the site. As noted by the Maine Geological Survey, the general trend of sea level increase is at a rate

of 0.09 inches per year (Kelly. Dickson. and Belknap. 2005). An accepted prediction of sea level rise is

+1.6 feet by 2100.

Semi-diurnal tidal currents, the horizontal motions associated with tidal changes in water levels,

predominate in Portsmouth Harbor. Near Seavey Island, the mean tidal range is 8.1 feet. The overall

ebb and flood currents in the vicinity of PNS are high. The average flood currents range from 3.0 knots

south of Seavey Island to 3.3 knots southwest of Badgers Island (located approximately 1,000 feet east of

PNS). The average ebb currents are 3.8 knots south of Seavey Island and 3.7 knots southwest of

Badgers Island. Because of the strong currents, most ships wait for favorable tides before moving up and

down the narrow Piscataqua River. The estimated flushing rates of Portsmouth Harbor and the lower

reaches of the Great Bay Estuary range from 3.3 to 6.3 tidal cycles (McLaren/Hart, March 1994).

1.6.1.4 Ecology

OU2 is mostly paved,covered with buildings, or covered with residential lawns (in DRMO Impact Area).

There is a grassy area north and east of Building 310 and trees along the edge et-and on the bedrock

outcrop east of the grassy area. OU2 provides limited habitat for ecological receptors. No known

endangered, threatened, or protected species or critical habitats are located within the boundaries of

PNS, including OU2. PNS is not included in the critical habitats of any species (Maine Fisheries and

Wildlife, January 1989; NFEC, August 1993). The short-nosed sturgeon is a federally endangered

species that is found along the eastern seaboard, but has no critical habitats located within the State of

Maine. Populations in Maine are found in the Sheepscot. Kennebec. Androscoggin, and Penobscot

Rivers, and Merrvrneeting Bay (Maine Department of Inland Fisheries and Wildlife. 2003).

The shoreline of OU2 is steep (1.5-foot horizontal to 1-foot vertical slopes) and rocky. The entire length

of the OU2 shoreline is currently protected with one of three types of shoreline protection (seawall, riprap

revetment, and pre-cast concrete block revetment). Unlike other shorelines associated with PNS, the

OU2 shoreline does not contain wetlands or mud flats.
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The OU2 offshore area includes the pelagic habitat, which consists of the open water of the Piscataqua

River. The bottom of the pelagic area (channel bottom/sub-tidal habitat) includes hard-bottom areas and

fine-grained depositional areas. The hard-bottom areas are located where there is tidal scouring and

active erosion. Fine-grained depositional areas are not present offshore of OU2. The rocky intertidal

habitat occurs in many locations along Seavey and Jamaica Islands where the shoreline is exposed to

river currents and where there are no appreciable fine-grained sediment accumulations (such as the OU2

offshore area). Only a small intertidal area is present to the east of OU2, but little sediment is present in

this area.

1.6.1.5 Geology

The current coastline and topography of OU2 were created by using fill material. Fill material is

encountered from the ground surface to a maximum depth of approximately 4a--35 feet bgs (OS8-88). In

general, fill thickness increases from north to south (away from the 1901 historical shoreline). By volume..

most of the fill material consists of taf§e-angular rock fragments. which are composed of dark gray, fine

grained quartzite, referred to as "rock fragment fill.: The rock fragment fill may include trace to some (less

than 45 percent) sand. or trace amounts of debris (metal wire). The remainder of .the fill material ("surface

filn-consists of sand and gravel, cinders, and other geneFal minor debris {such as scrap metal, wood

debris, glass, plastic, wire, and sandblasting grit. depending on the location at the site).

Bedrock at OU2 consists of a dark gray or greenisti-gray quartzite. The bedrock surface was determined

to generally slope to the east and south towards the river. 8edrock depths varied from 1.5 to 42 feet. It

can be difficult to distinguish between weathered bedrock and larger fill material because both are

composed of the same quartzite. For the western portion of OU2, the depth to bedrock increases from

the island interior toward the coastline, and from west to east. The relatively flat topography results in an

increasing thickness of overburden material toward the current coastline (from north to south) and toward

the east. For the eastern portion of OU2,depth to bedrock increases from the island interior toward the

current coastline (from north to south) and from west to east, similar to the western portion.

. I In the waste disposal area, industrial waste materials (metal, ash, wooEl, 'J.'iFO, glass) were found generally

overlying the bedrock (in the area filled after 1901) and overlying rock fragment and surface fill in the area

filled before 1901. The waste disposal area extends to the bedrock outcrop to the east. Waste refers to

material composed mostly of ash, wire, metals, wood, cinders, rubber, and glass along with some soil fill

(sand with rock fragments. silt. and/or clay). The waste materials were principally found in the waste

disposal area. Fill material with minor occurrences of metal pieces, wood pieces, and cinders. is referred to

as debris, and were encountered in areas of OU2 outside of the waste disposal area. The waste and debris

materials are differentiated based on the timing of placement. the proportions of materials, and the likely
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sources of the material and/or deposition based on site history. OU2 is composed mainly of fill material that

was placed during two time periods: the early 1900s during the removal of Henderson's point and from the

1920s to the 1970s, when a portion of the site was filled with waste. Based on the timing of the filling and

the source of the fill material, the fill material from the removal of Henderson's point containing debris is not

considered a potential source of contamination. However, the fill material placed post-1920s in the waste

disposal area was from the disposal of trash and ashes from trash burning operations and is considered a

potential source of contamination. east of the 'Naste disJ30sal area, some debris aRd J30skets of soil were

fmmd OR tho bedrosk Ol:ltSFOJ3.

The remainder of the area filled after 1901 consists of surface fill overlying rock fragment fill that overlies

bedrock. Surface fill ranges from 2 to 8 feet thick, and rock fragment fill rangos from 5 to 30 feet thick.

Surface fill material includes scrap metal and other metal debris in the interim capped area. Copper slag

was found in one area (TP-201) in the top 2 to 3 feet bgs.of soil.

The dumpster storage area was part of the original island (defined by the 1901 historic shoreline), and the

subsurface is bedrock overlain by surface fill material, some of which has trace clay. +Re-Originally

surface fill was likely added to this area to fill in a low spot and match the grade in the DRMO Storage

Yard to the east. Surface fill observed in borings installed post 1991 may represent the fill material

placed in 1991 as part of a Shipyard soil removal.

The DRMO Impact Area was part of the original island and appears to be native (Lyman) soil and/or

topsoil fill at the surface overlying bedrock. A triangular area In the DRMO Impact Area is an exception

because it does not appear to have been a part of the original island and has the same surface and

subsurface characteristics as the DRMO Storage Yard. The triangular area in the DRMO Impact Area

was filled after 1901.

1.6.1.6 Hydrogeology

A detailed description of the hydrogeology of PNS is provided in the RFI Data Gap Report (Halliburton

NUS, November 1995), which also provides detailed figures showing groundwater elevations at the

facility at high tide and low tide and salinity data. Several other reports have detailed information

pertaining to the hydrogeology at PNS including the RFI (McLarenlHart, July 1992) and Groundwater

Monitoring Summary Report (TtNUS, August 1999) and Field Investigation Report at Site 29 (TtNUS,

March 2000). These reports include estimates of hydraulic conductivities, groundwater elevations during

several sampling events, and summaries of other hydrogeological data collected (e.g., tidal data,

groundwater quality during sampling, etc.). Groundwaterdata were also collected in 2007 and 2008 as

part of the OU2 Additional Investigation. The following describes hydrogeological conditions of PNS and

OU2.
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Groundwater is encountered within both unconsolidated materials and bedrock at the facility. In general,

overburden materials are moderately to highly permeable. Bedrock permeability is generally less· than

that of unconsolidated materials. Groundwater in bedrock occurs principally in fractures that intersect and

enable groundwater to potentially travel in various directions. Near the bedrock surface, fractures are

pervasive because of weathering of the rock. The size and interconnectedness of the fractures generally

decrease with depth, potentially limiting the movement of groundwater.

Groundwater levels in overburden at PNS are shallow, and groundwater flow directions generally mimic

topography and are influenced by the thickness and composition of the overburden and tidal fluctuation.

Overall, groundwater flow directions are from the original island interior toward the current coastline.

A total of 22 groundwater monitoring wells have been installed at OU2 (as shown on Figure 1-4), of which

15 are located west of the interim capped area (OW-1, OW-1B, OW-2, OW-2B, OW-4, OW-5, OW-6, OW

7, OW-7S, OW-70S, OW-7S, OW-121, OW-12S, OW131, and OW-13S), six are located east of the interim

capped area (OW-3, OW-3S, OW-8, OW-8B, OW-9, OW-10B), and one is located upgradient of the

western side of OU2 (OW-11). Although monitoring well OW-2, located west of the interim capped area,

was abandoned in the mid-1990s, previous tidal information for this well is discussed herein. Table 2-1

lists well construction details for the existing wells at OU2. OU2 monitoring wells range in total depth from

9 to 150 feet bgs and are screened in fill only, fill and weathered bedrock, fill and bedrock, and bedrock

only. Screen lengths included 5 feet, 10 feet, and 20 feet and were selected based on the lithologies

encountered and anticipated tidal fluctuations. Specific details concerning construction of the

groundwater monitoring wells and hydraulic conductivity testing are provided in the OU2 Supplemental RI

Report (TtNUS, Soptembor 2008March 2010).

Hydraulic gradients are steeper inthe OU2 areaduring low tide, with differences in water level elevations

ranging from 98 foot in the northern portion of OU2 to 91 feet along the coastline in areas where fill is

present (Figures 2-11 and 2-12 of the OU2 Supplemental RI Report). At the western and eastern edges

of OU2, near the historical shoreline where bedrock is closer to the surface (Le., near OW-6 and to a

lesser extent east of OW-8 and OW-9), groundwater elevations are higher than in adjacent areas where

the subsurface is primarily composed of porous fill material. In contrast, the groundwater gradient is flat

across the entire area during high tide, exhibiting a difference of less than 1 foot in OU2 (Figure 1-4).

For more information on the OU2 hydrogeology, refer to the OU2 Supplemental RI Report (TtNUS, March

2010).
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1.6.2 Nature and Extent of Contamination

As discussed in Section 3.0 of the OU2 Supplemental RI Report, the primary contaminant sources

associated at OU2 are associated with storage of material and equipment at the DRMO Storage Yard and

disposal of waste materials in the waste disposal area. Potential secondary release mechanisms in the

DRMO include past snow plowing and loading and offloading of materials for storage in the DRMO

Storage Yard. The primary and secondary soil contaminants identified in the OU2 Additional Scrl:Jtiny

Investigation QAPP (TtNUS, October 2007) are lead and PCBs and copper, nickel and PAHs,

respectively. Lead was detected across the largest areas and therefore defines the maximum extent of

soil contamination atOU2. Relatively Mhigh lead concentrations (greater than 15,000 mg/kg) were found

in areas clearly associated with OU2 sources found within the DRMO Storage Yard, north of the DRMO

Storage Yard fence line (in the backyard of Quarter N), in the interim capped area within the DRMO

Storage Yard fence, and in the waste disposal area. Most elevated lead concentrations (greater than

1,000 mg/kg) were found near OU2 source areas, within the DRMO Storage Yard fenced area, along the

shoreline of OU2, in the waste disposal area, or in the Building 298 area. North of the DRMO Storage

Yard, the elevated concentrations are generally within 20 feet of the DRMO Storage Yard fEmce.

However, lead concentrations greater than the residential risk soreening level (400 mg/kg) wore fOl:Jnd in

several locations not associated with OU2 SOl:Jrce areas, which s~ggests that other SOl:Jrces of lead

(e.g., l:Jse of lead based paint on bl:Jildings) contribl:Jted to the ele',<ated concentrations. The extent of lead

contamination from OU2 in the waste disposal area, arol:Jnd Bl:Jilding 298, in the DRMO Storage Yard

fenced area, and in the area west of the DRMO Storage Yard are well defined. Nerth of the DFiMO

Storage. Yard, 'Nithin the Ql:JaFters S· and N backyards, the eKtent of high lead concentrations is well

defined. Dl:Je to the potential impact from the long history of residential l:Jse in this area, there is some

l:Jncertainty as to the eKtent of impacted soil from DRMO Storage Yard operations to the sOl:Jth and

sOl:Jthwest of Ql:Jarter ~L

Based on the soil data, the extent of lead contamination from OU2 in the waste disposal area, around

Building 298, and within the DRMO Storage Yard fence line are well defined. North of the DRMO Storage

Yard, within the Quarters Sand N backyards, the extent of high lead concentrations is also well defined.

Relatively low concentrations of lead and other chemicals were found in the area used for dumpster

storage. However, it is not known whether the low level of contamination is because the area was not

.impacted by DRMO activities or because impacted soil was removed in 1991. Past plOWing of snow from

the DRMO entrance to the west may have pushed soil contamination from the DRMO to the area to the

west of the entrance. In the past. contaminants may have leaked from materials stored at the DRMO that

were loaded or offloaded in the area west of the DRMO entrance. Therefore, past snow plowing or

loading and offloading of materials for storage in the DRMO in the western area may have contributed to

the contamination in this area. Based on this information and in consideration of the lead and/or PCB
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concentrations in several samples collected to the west of the dumpster storage area (SS-02, SS-01, and

SS-01-03), there is some uncertaintv in the extent of OU2 contamination in the area adjacent to the west

of the DRMO. Therefore, the extent of OU2 contamination may not be defined in the area west of the

DRMO.

An area of high lead concentrations was found north of the DRMO Storage Yard fence line (in the

backyards of Quarters S and Nt suggesting that DRMO activities occurred in this area or that materials

stored at the DRMO Storage Yard were pushed into the area during snow plowing. The elevated lead

concentrations are generally within 20 feet of the DRMO Storage Yard fence. Scrap metal was found

north of the capped area (where scrap metal storage was conducted before 1993), north of the DRMO

Storage Yard fence. Soil where scrap metal was found had elevated lead and copper concentrations,

The general extent of lead contaminated soil in the backvards of Quarters Sand N (within the DRMO

Impact Area) has been defined: however, there is some uncertainty in the extent of contamination north of

the dumpster storage area/south of OU2-PA01 and in the backyard of Quarters S. Because of likely.

impact to soil from the long residential use of the area. there is also some uncertainty to the extent of

impacted soil from DRMO Storage Yard operations to the south and southwest of Quarters N. Physical

site features limit the extent of impacts from OU2· in the east of Quarters N backyard (bedrock outcrop

and concrete wall northwest of Building 172 and steep hill north/northeast of Building 172).

Outside of the waste disposal area, contaminant concentrations generally decreased with depth. and less

soil material was found below approximately 6 feet bgs across the site. Soil material was found generally

to 10 feet bas in the capped area. The majoritv of the contaminated soil was found in surface fill, within

the upper portion of the unsaturated zone. Some soil contamination was found extending deeper and into

the rock fragment fill, which was generally found at or below mean high tide elevation. Based on the

sampling protocol developed in the OU2 Additional Investigation QAPP. most of the 2007 borings were

installed to a maximum depth of 6 to 8 feet bas (to the approximate bottom of the surface fill/top of the

rock fragment fill), consistent with the depth for potential human health exposure, Soil data for the rock

fragment fill is not as extensive as the surface fill, and available data shows some soil contamination in

the rock fragment fill.

PCB and copper concentrations provide additional information for understanding hot spot areas of soil

contamination at OU2, High copper concentrations (greater than 6,000 mglkg) were found in the area

asphalted in 1993, near the shoreline south of the interim capped area, north of the DRMO Storage Yard

fence line (southeast of Quarter N), and in the waste disposal area, An area of high PCB concentrations

(greater than 10 mglkg) was also found in the interim capped area and waste disposal area and in

portions of the current DRMO Storage Yard. The maximum extent of nickel and PAH contamination are

within the areas defined by lead, copper, and PCB contamination.

110403/P 1-19 CT0444



REVISION 0
NOVEMBER 200S0CTOBER 2010

For groundwater, copper, lead, and nickel were identified as primary contaminants in the Additional

Investigation CAPP because these are the offshore COCs. The 2007 groundwater data show that overall

the concentrations of copper, lead, and nickel are low (less than groundwater screening levels). Most

detections occurred in unfiltered samples, and dissol¥ed concentrations in the filtered samples were

generally lower. With the exception of elevated concentrations in unfiltered samples from three wells,

concentrations of copper, lead, and nickel were generally similar across OU2 and during all tidal stages.

The dissol'(eEi filtered samples for the three wells did not have elevated concentrations compared with the

other filtered samples; therefore, the elevated levels in the unfiltered samples wereaf9 from soil

particulates in the groundwater.

The nature and extent of contamination in the offshore area was evaluated through surface water data

from 2007 and sediment data collected at MS-11 as part of the Interim Offshore Monitoring Program.

Except for one sample, concentrations of copper, lead, and nickel in surface water samples were less

than detectable levels. Copper-was detected at SW-6 at a concentration of 8 1lg!L in the unfiltered

sample.. but. was not detected in the filtered sample. For sediment, elovatea sopper, leaa, anEi niskel

sonsentrations 'Here detesteEi in the small intertidal aroa east of oua (at MS 11, Losation 3).. These

sonsentrations 'Here the resliit of eroding soil along the oua shoreline. In aOOG ana a006, shoreline

erosion sontrols were Pllt in plase, and it was eletermineel that fllrthor o¥alliation of seelilTlent

sontamination at MS 11 •....as not rOEllliroEi. Sedimentdata were evaluated as part of the Interim Offshore

Monitoring Program and Additional Scrutiny Investigation. It was concluded based on the evaluation as

presented in the Additional Scrutiny Report (TtNUS, August 2007) that elevated copper, lead, and nickel

concentrations in sediment in the offshore area (at MS-11, Location 3) were likely the result of eroding

contaminated soil along the OU2 shoreline. Shoreline controls were placed over the eroding soil in 2005

and 2006. The area of impacted sediment is very small. and it was concluded as part of the Additional

Scrutiny Investigation (TtNUS, August 2007) that further evaluation of sediment contamination was not

required. Consistent with the Additional Scrutiny Report conclusions and the OU2 Additional

Investigation QAPP, sediment data for MS-11, Location 3 has not been collected after the shoreline

controls were placed.

1.6.3 Fate and Transport of Contaminants

As discussed in Section 4.0 of the OU2 Supplemental RI Report, groundwater, surface water, sediment,

and soil data collected for OU2 and the OU2 offshore area support the modeling conclusions that surface

water would not be significantly impacted by onshore sources of contamination under current conditions.

,fI.6 inaisated ~yThe conclusions of the modeling and erosion of metal debris and soil observed along the

shoreline adjacent to MS-1 h Location 3. indicated that, elevated chemical concentrations in sediment
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likely resulted from erosion of contaminated soil in the eastern portion of OU2 rather than from discharge

of contaminated groundwater from OU2 to surface water and then deposition in sediment in the offshore

intertidal zone. Erosion controls (shoreline revetment and seawall) are in place along the entire OU2

shoreline.

EFosion is not a OijFFent oonOOFR sooaijso omsion oontml moaSUFOS aFe in plaoo along tho OU2 shoFoliRo.

The data aRd modeling Sijpport tho oORoh:ISioR that migmtioR of contamination thmijgh gFoijndwatoF OF

tidal flijx watOF to tho offshoFo is not· a signifioant OijFFont OF fijtijFe pathway. IJ'lith tho exoeption of tho

waste disposal aFea, most of the gFOateF levels of oontamination OOOijF iR soil asove the high tide lovel.

Waste matOFials iR the waste disposal aFeas am pFesent in tho tidally satijFated and satijFated 20nes; the

waste matoFials am satijFated thml:lghol:lt most OF all of the tidal oyole. The Gapped aFea is the one aFoa

oijtsiele the .....asto e1isposal aFOa .....heFe gFOijnel'....ateF oomes in oontaot with oontaminateel soil at high tiele.

Them is no signifioant e1iffeFonoo iR high anellow tiele oonoontmtioRs in filteFOEI OF ijnfiltOFoei OR oithOF sielo

of the Gapped aFea.. ThoFOfoFO, sasoel on tho o'/alijation of gFOijndwatoF aREI sijFfaoe watoF elata, tho

migFatioR of gFOijndwatoF oontamination is not a sigRifisant migFation pathway ijndeF GijFFont site

oonelitions.

Except for the waste disposal area and possibly the interim capped area. most of the contamination at

OU2 is in the soil above the high tide level. In the waste disposal area. waste materials are in the tidally

saturated and saturated zones and are in contact with water throughout most or all of the tidal cycle. The

one area of OU2 outside the waste disposal area where groundwater is in contact with contaminated soil

at high tide is the interim capped area. Groundwater concentrations in monitoring wells at the shoreline

on either side of the interim capped area (DW-12 and DW-3 clusters) show no significant difference (Le..

no exceedances of screening criteria in total or dissolved metals) between high and low tide results.

Based on evaluation of groundwater and surface water data. migration of groundwater contamination

(dissolved or particulate) is not considered a significant migration pathway under current site conditions;

the groundwater data collected during the OU2 Additional Investigation and the modeling results both

support the conclusion that migration of contamination through groundwater or tidal flux water to the

offshore is not causing an adverse impact to the offshore and is not considered a significant current

pathway for human health and the environment. This is not unexpected because. based on the twice

daily tidal flushing over 50 years or more since contamination was released at OU2. most of the mobile

portion of contamination likely has been washed out:. therefore. particulate migration and dissolution of

contaminations are not likely significant contaminant migration pathways under current conditions. The

conclusion that tidal flux transport mechanism is not causing and would not likely cause an adverse risk to

the offshore is further supported by the presence of the majority of soil contamination in the unsaturated

zone and overall low concentrations of chemicals in groundwater and surface water -in relation to risk

screening levels.
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Groundwater from OU2 discharges to surface water, and surface water concentrations offshore of OU2

do not show exceedances of surface water criteria that would indicate an unacceptable risk to the

environment. Surface water concentrations are considered low enough (i.e., similar to or less than the

surface water criteria) that contaminant migration in surface water would not adversely impact sediment

concentrations. In addition, because there is little sediment accumulation in the OU2 offshore area,

particulates entrained in groundwater discharging from the site would not likely accumulate sufficiently in

the offshore area to create a significant habitat for sediment invertebrates. Therefore, it is concluded that

unacceptable risks from contaminant migration in groundwater to the offshore are not currently occurring.

However, based on the data limitations and in consideration of future· potential conditions, there is

uncertainty for future contaminant migration from soil in the capped area to groundwater and subsequent

offshore migration and moderate uncertainty for the long-term stability and functioning of the shoreline

controls. The following discusses the uncertainties and potential impacts to the risk conclusions.

Data evaluation shows that the overall migration of contaminants in OU2 groundwater under current site

conditions does not result in unacceptable risks to the offshore and would not likely result in future

unacceptable risks based on the age of the contaminant release, the high dilution of the river, and fast

current limiting sediment accumulation. However, there is uncertainty in this conclusion. for future

contaminant migration from the capped area if the impermeable cap is removed and highly contaminated

soil in this area (Le.. lead found at concentrations greater than 100,000 mg/kg) remains in. place.

Therefore, there could be a potential future risk for migration of highly contaminated soil from this area.

Shoreline controls were placed in 1999, 2005, and 2006. and the portion placed in 2005 was upgraded in

2008. There is moderate uncertainty for the long-term stability of the shoreline revetment because design

information is not available to evaluate the potential for future slope-failure from storms and for long-term

particulate migration through the revetment. Although the shoreline controls placed in 2005 (offshore of

Building 298 area) needed to be upgraded because of signs of potential failure, the shoreline revetment

along the DRMO Storage Yard shoreline has been in place since 1999 and no major failures have been

identified. Although confirmation sediment sampling has not been conducted in the intertidal area

adjacent to the area where controls were placed in 2006, no concerns for erosion were identified during

recent observations of the shoreline as part of the OU2 Additional Investigation. Based on the concerns

for impact to the offshore from erosion and the uncertainty for the long-term stability of the shoreline

controls, there is potential future risk to the offshore from erosion should the controls fail and soil erosion

cause deposition in the offshore area adjacent to OU2.
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1.6.4 Risk Assessment Summary

As discussed in Section 5.0 of the Supplemental RI, the 2000 human health risk assessment results for

OU2 were updated based on data collected in 2007 and 2008. The human health risk assessment

evaluated potential risks under current land use conditions and potential future land use conditions

(including residential) for three exposure areas, Site 6,Site 29, and the DRMO Impact Area. For the Site

6, the only current -exposure would be for a construction worker exposed to surface and subsurface soils

during construction activities. Risks to occupational workers exposed to surface soil would be of concern

if the asphalt or interim cap is removed. For the remainder of OU2, excluding the DRMO Impact Area,

occupational exposure to surface soil and construction worker exposure to surface and subsurface soils

are the major current potential exposure concerns. Future residential use of the Sites 6 and 29 areas

could only occur under a potential future site development scenario. The DRMO Impact Area includes

three military residences and a parking area; therefore, current uses are residential and occupational.

Risks for one or more receptors within Sites 6 and 29 areas exceeded USEPA target risks and Maine

guidelines. Exposure to lead would also result in unacceptable risk at both sites. For Site 6, antimony,

copper, lead, PAHs, and PCBs were identified as COCs. For Site 29, antimony, lead, PAHs,

dioxins/furans, and PCBs were ident~ied as COCs. Lead and copper in soil are greater than the

acceptable residential risk levels in a portion of the DRMOlmpact Area. For the OU2 FS, PRGs will be

developed for these COCs to support delineation of remediation areas for evaluation of remedial

alternatives. Uncertainties in the extent of contamination will be considered as part of the delineation of

remediation areas and in the evaluation of remedial alternatives.

No onshore ecological risks were attributed to OU2 because most of the site is covered, and there is little

habitat in the contaminated areas for exposure to ecological receptors. Human health risks for OU2

receptors are not a concern in the offshore area because people cannot easily access the offshore area

from OU2. Lead, copper, and nickel are the ecological COCs for the offshore area; however, offshore

sediment does not pose an unacceptable risk, and no fl:lrther aotion is v,'arranted for sodiment because

there was very little sediment in MS-11 and there is no longer erosion of contaminated soil from the OU2

shoreline to MS-11. Surface water concentrations are also less than surface water criteria and do not

-pose unacceptable risk.

1.6.5 Conclusions and Recommendations

The OU2 Supplemental RI Report concluded that the nature and extent of contamination and site risks for

exposure toiA soil and groundwater at OU2 have6 been sufficiently defined to support tAe-an FS for OU2

to evaluate remedial options for contamination. Based on tho distribl:ltion of load oonoentrations relati..,o

to site releases, approximate areas of overall site rolated impaots '/lero identified.. Soil ol:ltside those
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areas has lead GonGentrations that represent non site impaGted Gonditions. Lead and other COC

concentrations in soil at OU2 indicate unacceptable risks if the soil is exposed or excavated.

Uncertainties in the extent of contamination were identified for the area west of the DRMO and in the

backyards of Quarters Sand N within the DRMO Impact Area. The Navy will conduct a non-time critical

removal action for contaminated soil in the backyards of Quarters Sand N. As part of the removal action,

additional soil sampling will be conducted. An Engineering Evaluation/Cost Analysis fEE/CA), Action

Memorandum, Removal Action Work Plan, and Removal Action Report will be prepared to support the

removal action for the DRMO Impact Area.

Exposure to groundwater and migration of ground'l/ater off site do not pose unaGGeptable risks for

OU2.Based on the risk evaluation (human health and migration) of the OU2 Supplemental RI.

groundwater is not a medium of GonGOrA for OU2. The rS Report for OU2 •....as prepared to address

unaGGeptable human health risks posed by exposure to soil.

Evaluation of the nature and extent of lead Gontamination indiGates areas Glearly impaGted by site related

releases. F:!o'....ever, southwest of Quarter ~l. espeGially within 10 to 20 feet of the house. there is

unGertainty as to whether lead GonGontrations represent OU2 Gontamination or Gontamination from

residential uses (inGluding use of lead based paint). Further disGussion amon€! the ~lavy. USEPA, and

MEDEP will be needed to determine the appropriate regulatory pro€!ram to address lead Gontamination

near Quarter ~l.

Although the human health risk assessment evaluated risks based on site areas, PRGs should be

developed and applied to the appropriate exposure units across the OU2 area to determine the

remediation areas in the FS. Industrial and occupational exposure units should Gonsidor reflect current

and likely future land uses, areas currently used for residences should use the separate military quarters

for the residential exposure units. and future hypothetical residential land use should use 1-acre exposure

units for areas not currently used as residences. The uncertainty in the extent of contamination west of

the DRMO Storage Yard should be evaluated as part of the development of remediation areas and

remedial action alternatives.

Exposure to groundwater does not pose unacceptable risks for OU2 receptors. Migration of groundwater.

off site does not pose unacceptable risks to the offshore based on current conditions. However, based on

the data limitations and in consideration of future potential conditions, there is uncertainty that future

contaminant migration from soil in the capped area to groundwater and subsequent offshore migration

could result in unacceptable risks to the offshore. To address the future potential for highly contaminated

soil in the capped area (where the higher lead concentrations were greater than 100,000 mg/kg) to

migrate to groundwater (if the impermeable cap is removed and highly contaminated soil remains), the
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Navy recommended that remedial options to address future potential risks for contaminant migration from

the capped area to the offshore be evaluated in the FS for OU2.

There is uncertainty in the long-term stability and functioning of the shoreline controls: therefore, there is

a potential future risk to the offshore area from erosion if erosion controls fail in the future. To address

concerns for impact to the offshore from erosion and uncertainty in the long-term stability of the shoreline

controls placed along the OU2 shoreline, the Naw recommended that remedial options to address future

potential risks to the offshore from erosion be evaluated in the FS for OU2. Past releases from OU2 that

impacted sediment in the offshore area of OU2 are being addressed as part of OU4: therefore, any

remedial action for sediment in the OU2 offshore area (including monitoring) will be evaluated as part of

the OU4 FS.

1.7 SUMMARY OF CONCEPTUAL SITE MODEL

The following is a summary of the OU2 conceptual site model based on the OU2 Supplemental RI results:

• Site-related releases to fill material in the DRMO Storage Yard before 1983 resulted from the

storage of lead and nickel-cadmium battery cells and plates that were stockpiled on uncovered

pallets. During this time, other equipment and materials stored at the DRMO Storage Yard in

unpaved areas may have leaked resulting in contaminant releases to soil. COCs associated with

these releases are ltntimony, lead, nickel, PCBs, and PAHs. Lead and PAHs could also be from

leaks or spills from stored items, from vehicles used as part of DRMO operations, from railroads

formerly used to transport equipment and materials to and from the DRMO Storage Yard, or from

loading and offloading activities. Based on the distribution of lead concentrations in soil, the area

of site-related impacts was identified.. Other COCs at OU2 were found within the extent of lead

contamination. Areas adjacent to the current DRMO Storage Yard fencerine show contaminant

patterns similar to the DRMO area and include the area adjacent to the waste-disposal area, in

the dumpster storage area, and in the backyards of Quarters Sand N (within the DRMO Impact

Area). The extent of contamination may extend west of the dumpster storage area, where

loading and offloading activities and snow plowing may have resulted in contaminant releases.

Contaminated soil associated with the DRMO generally extends from the surface soils to the top

of the rock fragment fill layer, an average of 6 feet bgs. However, some contaminated soil was

found at deeper depths: .

• The waste disposal area was filled with waste material such as metal debris, steel, garbage, and

ash from open burning within the area and from the incinerator located north of the area: filling

activities in this area ended before 1980. The waste material was observed from several feet bgs

to the top of bedrock or rock fragment fill, which occurs at greater than 10 feet bas along the
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shoreline and as shallow as 5 feet bgs inland. Most of the waste material (particularly along the

shoreline) is in the saturated zone. The waste material on the shoreline side is contained by a

seawall. GeGs associated with the waste material are antimony, copper, lead, nickel. PAHs, and

dioxins/furans. The extent of contamination was delineated based on the extent of waste

material.

• Except for the DRMe Impact Area, most of eU2 and adjacent areas are paved and currently

used for occupational activities (DRMe Storage Yard, dumpster storage area, Buildings 298 and

310, and west of the DRMe Storage Yard). There is a fence around the DRMe Storage Yard,

including the portion with an interim cap. The interim cap area has a grass cover and is not used

as part of the DRMO activities. The DRMe ImpactArea includes military residences (Quarters S,

N, and 68). The Shipyard does not have plans to change land use for OU2.

• The depths for human health exposure to soil are based on feet bgs. For the DRMO Storage

Yard area (area within the fence), which is paved or capped, the only current exposure would be

for a construction worker exposed to surface (0 to 2 feet bgs) and subsurface (2 feet bgs to the

upper tidally saturated zone, which is approximately 10 feet bgs) soil during construction

activities. Risks to occupational workers exposed to surface soil would be of concern if the

asphalt or interim cap is removed. Access to the DRMO Storage Yard is restricted: therefore,

recreational exposure is not a current concern for this area. For the remainder of OU2, excluding

the DAMe Impact Area, occupational exposure to surface soil and construction worker exposure

to surface and subsurface soil are the major current potential exposure concerns. There is

current residential use of the DRMO Impact Area and future hypothetical residential use of the

rest of OU2. For the human health risk assessment. current and future potential risks were

evaluated. The human health risk assessment indicated unacceptable risks for all receptors

exposed to soil at OU2 for lead and one or more other GOGs. Lead and copper concentrations in

soil are greater than the acceptable residential risk levels in a portion of the DRMO Impact Area.

Unacceptable risks for residential. construction worker, occupational worker, and recreational

user were found throughout the DRMO area and the waste disposal area.

• Groundwater at the site is brackish/saline and. is· not a potable source of water. Non-potable

exposure to groundwater would be for a construction worker exposed to groundwater during

excavation below the water table. Based on the risk evaluation for human health groundwater

exposure does not pose unacceptable risks.-
• Migration of groundwater off site does not pose unacceptable risks to the offshore based on

current conditions. However, based on the data limitations and in consideration of future potential
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conditions, there is uncertainty that future contaminant migration from soil in the capped area to

groundwater and subsequent offshore migration could result in unacceptable risks to the offshore.

• Shoreline erosion controls are in place along the OU2 shoreline; therefore, erosion of

contaminated soil is not a current concern for OU2. There is uncertainty in the long-term stability

and functioning of the shoreline controls, and therefore, there is a potential future risk to the off

shore from erosiOn. Past releases from OU2 that impacted sediment in the offshore area of OU2

are being addressed as part of OU4: therefore, any remedial action for sediment in· the OU2

offshore area (including monitoring) will be evaluated as part of the OU4 FS.

OU2 oonsists of Site 6 the D~MO Storoge Yard, Site 29 the Teepee Inoinerator Site, and the

DRMO Impaot Area.

Based on the distribution of lead concentrations in soil, the area of site related impaots 'Nas identified.

Other GOGs at OU2 •....ere found within the extent of lead oontamination.

Based on the risk evaluation (human health and migration), groundwater is not a medium of concern

for OU2. Site conditions and ground'lIater concentrations support that there is limited solubility of

metals from soil to groundwater and that site ground"later migrating. to the offshore 'lIould not

adversely impaot surfaoe water and sodiment in the Pisoataqua ~iver.

Evaluation of offshore data sho'Ned that erosion of contaminated soil along the OU2 shoreline, not

migration of contaminated ground'Nater, was the source of oontamination detested in offshoro

sediments. Therefore, no environmontal impacts are m<peoted to oocur because of migration of

groundwater from OU2 to tho offshore. Shoreline erosion controls have been put in place along the

OU2 shoreIino; therefore, erosion of contaminated soil is not a ourront concern for OU2.

The human health risk assessment indicated unaoceptable risks for one or more receptors Q}<posed

to soil at OU2. Lead and copper concentrations in soil are greator than the aoceptablo residential risk

levels in a portion of the DRMO Impaot Area.
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2.0 REMEDIAL ACTION OBJECTIVES

This seCtion identifies the ARARs, discusses the medium of concern, and develops the RAOs for

remedial activities at OU2. ARARs are regulatory requirements and guidance that govern remedial

activities. The medium of concern at OU2 is defined along with the volume of the contaminated IT,Jedium.

RAOs are medium-specific goals that define the objectives of conducting remedial actions and are

developed to allow consideration of a range of remedial alternatives developed in subsequent sections.

2.1 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS -AND TO BE

CONSIDERED CRITERIA

Tables 2-1 through 2-3 present a summary of federal and State of Maine ARARs and "to be considered"

(TBC) criteria for OU2. The two threshold criteria that remedial alternatives must meet, as described in

Section 4, are: (1) protection of human health and the environment and (2) compliance with ARARs.

Remedial alternatives must attain or exceed conformance with all ARARs unless a waiver of an ARAR is

justified, as described further in this section.

ARARs address a chemical, location, or action at a site and are defined as any standard, requirement,

criterion, or limitation under federal environmental law, or any promulgated standard, requirement,

criterion, or limitation under a state environmental or facility-§Giting law that is more stringent than the

associated federal standard, requirement, criterion, or limitation, that is either legally applicable to the

CERCLA hazardous substance(s) at the site, or is relevant and appropriate under the circumstances of

the hazardous substance release.

One of the primary concerns during the development of remedial action alternatives for hazardous waste

sites under CERCLA is the degree of human health and environmental protection afforded by a given

remedy. Section 121 of CERCLA requires that primary consideration be given to remedial alternatives

that attain or exceed ARARs. The purpose of this requirement is to make CERCLA response actions

consistent with other pertinent federal and state environmental requirements.

Definitions of the two types of ARARs, as well as TBC criteria, are as follows:

• Applicable Requirements are those cleanup standards, standards of control, and other substantive

environmental protection requirements, criteria, or limitations promulgated under federal or state Jaw

that specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or

other circumstance at a CERCLA site.
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• Relevant and Appropriate Requirements are those cleanup standards, standards of control, and other

substantive environmental protection requirements, criteria, or limitations promulgated under federal

or state law that, although not "applicable,· address problems or situations sufficiently similar

(relevant) to thosee,ncountered at the CERCLA site that their use is well suited (appropriate) to the

particular site.

• TBC Criteria are non-promulgated, non-enforceable guidelines or criteria that may be useful for

developing remedial action altematives and for determining action levels that are protective of human

health and/or the environment. Examples of TBC criteria include Cancer Slope Factors (CSFs) and

Reference Doses (RfDs).

Section 121 (d)(4) of CERCLA allows the selection of a remedial alternative that will not attain all ARARs if

any of six conditions for a waiver of ARARs exists. These six conditions are as follows: (1) the remedial

action is an interim measure whereby the final remedy will attain the ARAR upon completion;

(2) compliance will result in greater risk to human health and the environment than other options;

(3) compliance is technically impracticable; (4) an alternative remedial action will attain the equivalent of

the ARAR; (5) for state requirements, the state has not consistently applied the requirement in similar

circumstances; or (6) compliance with the ARAR will not provide a balance between protecting public

health, welfare, and the environment at the facility with the availability of fund money for response at other

facilities (fund-balancing). The last condition only applies to Superfund-financed actions.

ARARs and TBCs fall into three categories. The characterization of these categories is not conclusive

because many requirements are combinations of the three types of ARARs and TBCs. These categories

are as follows:

• Chemical-Specific: Health- or risk-bas~ numerical values or methodologies that establish

concentration or discharqe limits for particular contaminants within the media of concern.

limits for particbllar contaminants •....ithin mesia of concern. Chemical specific ARARs ~o,,'ern the e~ent of

sito cloanblp. In tt:le absence of chemical specific ARARs, site based cleanblp criteria may be de'leloped

blsin~ ~blidance provides binder USEPA RfD ~blisance or USEPA I=lealth Assessment Groblp CSFs.

• Location-Specific: Restrictions based on the concentrations of hazardous substances or the conduct

of activities in specific locations. These may restrict or preclude certain remedial actions or may

apply only to certain portions of a site. Location-specific ARARs and TBCs pertain to special site

features, and examples include floodplain and coastal zone requirements.
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-Action-Specific: Technology- or activity-based controls or restrictions on activities related to

management of hazardous substances. Action-specific ARARs and TBCs pertain to implementing a

given remedy. Examples are RCRA requirements for management of hazardous waste that may be

generated as part of remedial actions.

TAFOll§AOllt tAe follm...iR§ ARAR aRalysis aRa assooiatea tal3los, tAo tOm:! "potoRtially" is \:isoa 'NAeR

F8qlliFemeRts ("applioal3le" OF "Fole¥aRt aRd appFopFiato") wOllld Be iRI/okea oRly if ooFtaiR Femeaial aotioRs

aFe takeR (may ROt Be "applioal3le" OF "FeleI/aRt aRd appFopFiate" fOF some of tAe oORsideFea Femeaial

aotioRs).

2.1.1 Chemical-Specific ARARs and TBCs

This section presents a summary of federal aRd State of MaiRe chemical-specific TBC criteria. Table 2-1

presents a list of federal aRa State of MaiRe chemical-specific ARARs and TSCs for QU2. No federal or

State of Maine chemical-specific ARARs were identified. and no State of Maine chemical-specific TSCs

were identified. The .<\11 oAemioal speGifiG ARARs aRa TSCs provide some medium-specific guidance on

"acceptable" or "permissible" concentrations of contaminants.

Federal

Office of Solid Waste and Emergency Response (OSWER) Directive 9355.4-12 (Memorandum: Revised

Interim Soil Lead Guidance for CERCLA Sites and RCRA· Corrective Action Facilities) provides a

recommended concentration of 400 mg/kg for lead in soil for residential land use. The memorandum

clarifies that the recommended concentration is a screening level "that may be used as a tool to

determine which sites or portions of sites do not require further study." The memorandum further clarifies

that "a screening level is defined as a level of contamination above which there may be enough concern

to warrant site-specific study of risks, and "levels of contamination above the screening level would not

automatically require a remedial action, nor designate the site as 'contaminated'." The 400 mg/kg

screening level was developed based on a model specifically designed to simulate lead uptake in children

in a residential setting. Adult lead exposure is evaluated based on a USEPA publication prepared by the

Technical Review Workgroup (TRW) for Lead (January 2003), wherein a methodology is described for

assessing risks associated with non-residential adult exposures to lead in soil. . The directive and the

USEPA publication are TSCs for development of PRGs for lead at QU2.

USEPA BfDs are estimates of daily exposure for human populations (including subpopulations)

considered unlikely to cause significant adverse effects associated with a threshold mechanism of action

in human exposure over a lifetime. RfDs are provided in USEPA's Integrated Risk Information System
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(IRIS). RfDs were used to estimate non-carcinogenic risk as part of the Revised OU2 Risk Assessment

(TtNUS, November 2000). RfDs GaA-bewere used to develop PRGs for non-carcinogenic COCs.

USEPA Human Health Assessment Group CSFs present the most up-to-date information on cancer risk

potency for known and suspected carcinogens. CSFs are provided in USEPA's IRIS. CSFs were used to

estimate carcinogenic risk as part of the Revised OU2 Risk Assessment (TtNUS, November 2000). CSFs

6aA-were-ae used to establish PRGs for carcinogenic COCs.

USEPA Region 9 PRGs are presumptive levels calculated using standard exposure assumptions for

residential and industrial land use scenarios. These concentrations are calculated for a hazard index (HI)

of 1.0 for non-carcinogens and a risk level of 1 x 10'6 for carcinogens. USEPA Region 9 PRGs were used

as screening levels as part of the Revised OU2 Risk Assessment (TtNUS, November 2000). Although

not strictly a TBC criterion to be met by. remedial action alternatives, the methodology used to calculate

the USEPA Region 9 PRGs ssreening lovols can be used to develop PRG&soil cleanup levels for

chemicals other than lead. USEPA Regional Screening Levels (RSLs) replace the individual USEPA

regions screening levels (e.g., Region 9 PRGs) in 2008. Tho USePA ~SLs aro sased on Oak ~id§o

National Lasoratory ~SLs Jor Chernisal Contarninants at Sl:lraerh:lAd Sites.

Guidelines for Carcinogen Risk Assessment (March 2005) provide a framework to scientists for assessing

possible cancer risks from exposures to pollutants or other agents in the environment. The guidelines are

intended to make greater use of the increasing scientific understanding of the mechanisms that underlie

the carcinogenic process. The guidelines include discussions of all of the four steps of the risk

assessment process and provide guidance to risk assessors on these steps. These guidelines are TBCs

for OU2 soil and were used to develop PRGs for carcinogenic COCs.

Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (March

2005) addresses a number of issues pertaining to cancer risks associated with early-life exposures in

general, and provides specific guidance on potency adjustment only for carcinogens acting through a

mutagenic mode of action. If chemical-specific data are not available to directly assess cancer

susceptibilitv from early-life exposures, the guidance recommends a default approach using estimates

from chronic studies. These guidelines are TBCs for OU2 and were used to develop PRGs for

carcinogenic COCs.

State of Maine

Maine ~isk Assessrnont Gl:lidelines are raFOvidod in the Gl:lidanse Manl:lal Jor Hl:lrnan Hoalth ~isk

/\ssessrnent at Ha2ardol:ls Sl:lsstanse Site rareraared sy MeDeP and tho Maino DoraaFtrnent oJ Hl:lrnan

SOFVisos (Jl:lno, 1994). Tho §l:lidanso rnanl:lal raFO'/idos assoptasle sarsino§onis and non saroino§onis
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riel< levels at 1x1 0-9 and 1, respectively. These guidelines are TBC gUidanoe for making risk

management decisions.

Remedial Action Guidelines (RAGs) (MEDEP, Di\'ision of !=lemediation, May Januarv 2010 +9Q7)present

chemical-specific guidelines to assist~in making remedial decisions at hazardous substance sites that can

be considered for developing soil cleanup levels. Direot contaot guidelines are presented for three

exposure scenarios: residential, trespasser, and adult worker. The default exposure faotors for each

scenario are desoribed in the companion Teohnioal Basis and Baokground for Seil !=lemedial ."ction

Guidelines Based on Direct Contaot (Basis Statement). Both the trespasser and adult '....orker guidelines

are for non residential exposures. Depending on the contaminant, there may be signifioant diUerenoes,

and guidelines proteotive of one of these populations may not be proteotive of the others. The residential

direct contact standaFd for lead was established by the Maine Department of I=lealth and I=luman Servioes

(DI=lS). MEDEP has oonsulted with DI=lS regarding acoeptable non residential guidelines for lead.

2.1.2 Location-Specific ARARs and TBCs

This section presents a summary of federal and State of Maine location-specific ARARs and TBCs.

Table 2-2 presents a list of federal and State of Maine location-specific ARARs and TBCs for OU2,

Federal

Federal Floodelain Manaaement exeoutive Order (E.O.) 11988 [40 Code of Federal !=legulations (CF!=l)

Part 6, Appendix A] provides for oonsideration of floodplains during remedial aotions. E.G. 11988

requires federal agenoies to avoid long term and sl:lort term ad',lerse impaots assooiated with ocoupancy

and modifioation of floodplains and to avoid support of floodplain development wherever there is a

praotioable alternatiye. If no praotioable alternative mEists to performing cleanup in a floodplain, potential

harm must be mitigated and aotions taken to preserve the natural and Benofioial values of tAe floodplain.

40 CF!=l Part 6, Appendix A contains USEPA pelioy for implementing the pro...isions of E.G. 11988.

Althougl:l a portion of the site is .....ithin the 100 year floodplain of tho Pisoataqua !=li',ler, it is antioipated that

remedial aotions for soil at OU2 '....ould not adYersely affeot the floodplain. I=lo'....e...er, shorelino

stabilization '....ork would extend into the 100 year floodplain of the Pisoataqua !=liver.

Coastal Zone Management Act [16 United States Code (USC) &1451 et sea.] provides for the

preservation and protection of coastal zone areas, management of coastal zones to be the state's

responsibility, and that management of coastal zone development to be in such a way as to minimize the

effects on coastal zone resources. Section 304(1) excludes federal lands from the coastal area if those

lands are subject solely to the discretion of or are held in trust by the federal government. Under Section

307 (c), Paragraphs (1) and (2), federal activities and development projects in or directly affecting the
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coastal zone must be consistent, to the maximum extent practicable, with a federally approved state

management program. This act is applicable if onshore remedial actions at OU2 could impact the coastal

zone. However, CERCLA requires that the remedial action meet only substantive requirements of the

regulation to provide protection to coastal zone areas. As part of meeting these requirements, MEDEP

would be included in the review process for the remedial design and work plan for any alternative

affecting the coastal zone at OU2.

RilJer and l=4arbors Act .Section 10 faa USC 40a: aa CpR :320 to :32:3) prohibits l:-mal::lthorized obstrl::lstion

or alteration of navigable waters. Astivities in'..olving excavation or deJ:)osition of materials in navigable·

waters or affeoting sl::lch waters ml::lst serve the pl::lblio interest, and benefits ml::lst ol::ltweigh adverse

impacts on natl::lral reSOl::lrses, aesthetics, and navigation. These regl::llations areaJ:)J:)licablo if remedial

aotions for OLJ2 invelve work in tho Pisoataqua River, and suoh actions would need to be designed to

meet the substantive reql::lirements of Seotion 10 of the aot.

Federal Proteotion of 'Netlands e.O.. 11 QeO provises for consiseration of wetlanss dl::lring remesial

aotions. This E.O. is implementes by USeP...."S August 8, 1Q85, Polioy on Flood Plains and Wetlanss

Assessments for CeRCb/\ Aotions (CeRCbA Complianoe Polioy). E.O. 11 QQO reql::lires federal agenoios,

in carrying Ol::lt their resJ:)onsibilities, to take action to minimize the destruction, loss, or degradation of

wotlanss ans to J:)resorvo ans onhanoo the natl:lral ans bonofioial vall::los of wotlanss. The DrEIer

emphasizes the imJ:)ortanoe of avoidin~ undertaking ne'.... oonstruotion looated in wetlands (l::Inless there is

no J:)raotioable alternative to that oonstrl::lotion); minimizing the harm to wetlands (if the only prastioable

alternative requires constFl::lction in the '....etland); ans providing early and aseql::late oJ:)J:)ortl::lnities for J:)l::Iblio

roview of plans involving new construotion in wetlanss. A wetlands fl::lnotions and vall::les assessment

would be oondl:lcted to gl:lise mitigative efforts for any adverse impaots that may oool::lr to wetlands during

remedial activities. Based on the disol::lssion of eoologioal oonditions at OU2, there are no !Netlands er

mus flats along the OU2 shoreline. Based on the discl:lssion of eoologioal oonsitions at OU2! there are

no wotlands or ml::ld flats along the OU2 shoreline.

Clean Water Act (CWAl - -Section 404(b}-(1l Guidelines for Specification of Disposal Sites for Dredged or

Fill Material (40 CFR Parts 230-232: 33 CFR Parts %320-330> regulate the discharge of dredged or fill

material into U.S. waters! including wetlands. The purpose of Section 404 is to ensure that proposed

discharges are evaluated with respect to impacts on the aquatic ecosystem. Guidelines and regulations

related to permitting under the CWA Section 404 program for discharges of dredged or fill material are

provided in 40 CFR Parts 230-232. Guidelines for Specification of Disposal Sites for Dredged or Fill

Material (40 CFR Part 230) are applicable to the dredge and fill of wetland environments. Procedures are

established by 40 CFR Part 231 ostablishes J:)roceEll::lres for prohibiting or withdrawing the specification, or

denying, restricting, or withdrawing the use for specification of any defined area as a disposal site for
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dredged or fill materials pursuant to Section 404(c) of the CWA. Definitions applicable to the CWA

Section 404 program are provided by 40 CFR Part 232 provides definitions applioable to the CW/\

Seotion 404 program and describes activities that are exempted from permit requirements. If a remedial

action involves the discharge of dredge or fill into the waters of the United States, including wetlands, the

substantive requirements of this section may need to be met. Discharge of dredged material includes

addition of materials incidental to excavation activities. Activities that adversely affect the aquatic

ecosystem are prohibited unless there are no practical alternatives. In addition, activities that may affect

water quality, violate toxic effluent standards, adversely affect any endangered or threatened species, or

cause significant degradation of the waters of the United States (includes significant adverse affects to

human health or welfare, aquatic life and other wildlife, and wetlands) are prohibited. This act would be

applicable to remedial actions that could potentially ioclude discharge of excavated material or

wastewater to the offshore area.

The National Historical Preservation Act (16 USC §470 et seq.: ti6 CFR Part aoO) establishes

requirements relating to potential loss or destruction of significant scientific, historical, or archaeological

data as a result of any proposed remedy. Prehistoric and historical archeological resource sensitivity for

the DRMO Impact Area (particularly near Quarters Sand N) are moderate and high, respectively. The

rest of OU2 has low or moderate sensitivity for prehistoric and historic archaeological resoyrces.OU2 is

~ The State Historic Preservation Officer (SHPOl would be contacted and the remedial design and

work plans would be developed to meet the substantive requirements of this act.· This act would be

applicable to remedial activities at OU2. This aot would be applioable if e>Eoavation aoti\'ities are inoluded

as part of a remodial aotion at OU2.

The Endangered Species Act of 1973 (16 USC §1531 et seq.; 50 CFR Part 402) provides for

consideration of impacts to endangered and threatened species and their critical habitats. As discussed

in Section 1.0, there are no known endangered or threatened species at OU2; however, the federally

listed endangered short-nosed sturgeon is known to occur in the Piscataqua River. There are no known

critical habitats for the short-nosed sturgeon in the State of Maine. The Act requires federal agencies to

ensure that any action carried out by the agency is not likely to jeopardize the continued existence of any

endangered or threatened species or adversely affect its critical habitat. Remedial activities would be

conducted so as to avoid any adverse effect under the ~ndangered Species Act to the short-nosed

sturgeon.

The Fish and Wildlife Coordination Act (16 USC §661 et seq.) provides for consideration of the impacts of

remedial actions on bodies of water. The act requires that federal agencies, before issuing a permit or

undertaking federal action for the modification of any body of water, consult with the appropriate state

agency exercising jurisdiction over wildlife resources to conserve those resources. Coordination with
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United States Fish and Wildlife Service (USFWS) or National Marine Fisheries Service (NMFS) and

appropriate state agencies would be reguired. if alteration of a body of water. including discharge of

pollutants into a wetland or construction in a wetland. will occur as a result of remedial activities. This

act would be applicable to remedial actions at OU2 that may impact the coastal floodplain or adjacent

river. Activities that would reduce adverse impacts would be considered and implemented.· as

appropriate. after coordination with USFWS and NMFS.

The Fish and Wildlife Coordination Ast (H:; USC 13131 et seq.; :3:3 CFR :320; 40 C~R 13.:302) and the Federal

Protestion of 'Netlands e.O. 11990 (40 CFR Part e. Appendix A) have l3een elJal~ated and deterrnined

not to l3e ARARs l3eoa~se there are no wetlands or proteoted hal3itats within or adjaoent to OU2. The

Migratory Bird Treaty ,I\ot (113 USC 70:3) and the Marine Marnrnal Proteotion Ast (113 USC 1:3131 thro~gh

1421 hand 40 CFR 1:3, 18, 2113, and 229) have l3een e'..al~ated and deterrnined not to l3e ARARs

l3eoa~se hurnan aotivity and the high density of ind~strial aotivity in OU2 preol~des the prosense of a

signifioant habitat. Thorefore, these aots are not sonsidered f~rther in this FS.

The endangored Speoies Ast of 197:3 (1 e USC Chapter :36) proviEles for oonsiEleration of irnpasts to

endan!1lered and throatened speoies and their oritisal habitats. This aot reCl~ires Federal agenoies, in

oons~ltation with the Seoretary of the Interior, to ens~re that any aotion a~thorized, f~ndeEl, or oarried o~t

l3y the agenoy is not likely to jeoparElize the oontin~ed existenoe of any ondangered or threatened spesies

or adversely affest sritioal hal3itat. If the sesretary deterrnines that s~oh a spesies rnay be present, the

~ederal agenoy rn~st oonEl~ot a biologioal assessrnent to iElentify any endangered or threateneel speoies

likely to be affeoteEl by tl=le agenoy's astion. However, no known enElangereEl, throateneEl, or protostoEl

spesies or oritioal habitat is 100ateEl within tl=le bo~ndaries of PNS, insl~Eling OU2, anEl PNS is not incl~ded

in the oritical habitats of any speoies (Maine Fisl=leries and '/'IUdlife, Jan~ary 1989;NFEC, ,I\.~g~st 199:3).

Tl=le Soil and Water ConselVation band Mana!1lernent Plan (Soil ConselVation SelVioe, A~!1lust 1986)

notes tl=lat Nortl=lern Bald Eagles are known to use tl=le Great Bay Est~ary.. Also, tl=lis plan indioates that

pipin!1l plover rnay possil3ly exist at tl=le rno~tl=l of tl=le PissataCl~a Ri't'er. RegarEling otl=ler signifioant

habitats, Clark's Island was noted to reCl~ire speoial sonsiEleration beoa~se of its ~se by solonial nesting

seabirds (nesting seasen is frorn Al3ril 1 to A~g~st 16). Clark's Island, located on the eastern side of

PNS, is not losatod near the visinity of OU2. No endangered or threatened speoies '....ere identified at

PNS d~ring tl=le Onsl=lore Ecological Assessrnent of P~lS (Mobaren/Hart, A~g~st 1992). Speoial

consideration rnay be reCl~ired for rernedial aotion that co~ld dist~rb nesting seabirds, if present at or

nearby OU2. Therefore, the Endangered Speoies Act is oonsiderod a TBC for OU2.

State of Maine

Maine Site Location of Development Law [38 Maine Revised Statutes Annotated (MRSA) §481 et seq.;

06-096 Code of Maine Rules lCMR) Parts 371-3771 regulates the siting of developmental activities to
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ensure that developments will have minimal adverse impact on the natural environment and to protect the

health, safety, and general welfare of the people. Approval is needed for developmental activity that

includes any activity that consumes, generates, or handles hazardous wastes, hazardous matter, or oil.

The developmental activity should have no unreasonable adverse effect on the natural environment (e.g.,

air quality, runoff, erosion and sedimentation, surface water and groundwater quality). Regulations also

include consideration of the preservation of historic sites and unusual natural areas and the protection of

wildlife and fisheries. This act is applicable at OU2 beGause if remedial activities at OU2 wiU-affect an

area exceeding 3 acres. Substantive requirements of this law would need to be met under the CERCLA

process in consultation with MEDEP. Activities would be conducted to reduce the potential for adverse

impact on the natural environment. historic sites, and wildlife and fisheries.

I Maine Natural Resources Protection Act (38 MRSA §480 et seq.: 06-096 CMR Part 305) regulates any

activity conducted in, on, or over any protected natural resource or any activity conducted on land

adjacent to any freshwater or coastal wetland, great pond, river, stream, or brook that operates in such a

way that material or soil may be washed into them. Activities include dredging..f bulldozing..f removal or

displacement of soil or other materials..f draining or other dewatering..f and construction, repair, or

alteration of any permanent structure. The activity must not cause unreasonable erosion of soil or

sediment.. nor unreasonably inhibit the natural transfer of soil from the terrestrial to the marine or

freshwater environment; cause unreasonable harm to any significant wildlife habitat, freshwater wetland,

estuarine or marine fisheries, or other aquatic life; or interfere unreasonably with natural water flow. In

addition, the activity must not lower water quality or cause or increase flooding in the activity area or
I

adjacent properties.

Disturbance of soil material adjacent to a wetland or water body may be permitted by rule. Standards are

to ensure that disturbed soil material is stabilized to prevent erosion of the shoreline and siltation of the

water, and standards must be met to qualify for permit by rule. The substantive provisions of this act

would be applicable to any remedial action at OU2 that could disturb soil near the shoreline of OU2.

Maine Wetland Protection Rules (06-096 CMR Part 310) provide additional standards for protection of

wetlands, as defined in MEDEP Chapter-:- 1000, Guidelines for Municipal Shoreline Zoning Ordinances.

J'!FoteGtioR. Jurisdiction under the Rules includes the area adjacent to wetlands. which is the area within

75 feet of the normal high water line. No activity that would cause a loss in wetland area, functions, and

values is permitted if there is a practicable alternative to the project that would be less damaging to the

environment. Restoration or enhancement of the affected wetlands may be required (minor alterations

that will have no effect on wetland functions and values are exempt).
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Maine Coastal Management Policies (38 MRSA §1801 et seq.) provide for the regulation, conservation,

beneficial use, and management of coastal resource use by federal, state, regional, and local

governments. The coastal area incorporates all coastal municipalities and unorganized townships on

tidal waters and all coastal islands. The sUbstantive environmental requirement.§. of these standards

would be addressed, in consultation with MEDEP.

Maine enE!anaoroE! apesies Ast (12 MRS.''' 7761 et seq.) E!esignates spesies of fish or wilE!life founE! in the

atate as eneangeree or threateneE!. aposios listeE! uneer the Maine Eneangeree apesies Ast insluee

se...eral onE!angeree spesies (sonsisting of bires,. reptiles, arnphibians, rnayflies, earnselflies ane

eragonflies, butterflies, ane rnoths) ane se'/eral threatenoe spesies (sonsisting of bires, rnarnrnals,

reptiles, arnphibians, fish, rnollusks, rnayflios, earnselflies anE! E!ragonflios, butterflies, anE! rnoths). The

rules also ieentify essential habitats for spesies E!esignatee as eneangereE! or throatenee spesies. Aroas

requiring spesial rnanagernent sonsieerations insluee the Bale Eagle Nost Site ane tho Roseate Tern

Nosting Area.

Maine Sianifisant Wilelife I=labitat Rl:lles lOe OQE; CMR aa6) ol:ltlinos requirernents for asti...ities irnpasting

signifisant wilelifo habitats, inslueing sertain seabire nesting islanes. There are no wilelife habitats at

OU2; howe...er,spesial sonsieeration rnay be requiree for rerneE!ial astian that sOl:lle eisturb sortain

nesting seabires, if present at or near OU2. Therefore, these rl:lles are sonsieeree TBC sriteria for OU2.

2.1.3 Action-Specific ARARs and TBCs

This section presents a summary of federal and State of Maine action-specific ARARs and TBCs.

Table 2-3 presents a list of federal and State of Maine action-specific ARARs and TeCs for OU2.

Federal

RCRA Subtitle C, RCRA Regulations for Identification and Listing of Hazardous Water (40 CFR Part 261 ),

Standards Applicable to Generators of Hazardous Waste (40 CFR Part 262) and Standards for

Hazardous Waste TSD Facilities (40 CFR Part 264) govern the generation transportation and disposal of

hazardous waste. The State of Maine has RCRA delegation. and the Maine Hazardous Waste

Management Rules provide references to the federal RCRA regulations where appropriate. These

standards are .applicable if wastes generated during remedial action is determined to be RCRA

characteristic hazardous waste and relevant and appropriate for remedial action that includes a RCRA C

cap.

CWA (33 USCU.S.C. §1251 et seq.); National Recommended Water Quality Criteria (NRWQC) (40 CFR

Part 122.44) are used to establish water quality standards for the protection of aquatic life. These
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standards would be relevant and appropriate to alternatives that may impact the water quality of the

Piscataqua River. Remedial activities would be .conducted to reduce adverse impacts to the offshore.

Stormwater management. erosion controls, and management of water discharges would be included in

remedial activities, as appropriate.

Clean Water l'.otCWA - Section 402 National Pollutant Discharge Elimination System (NPDES) (40 CFR

Parts 122-125), as arnenEleEl, governs point-source discharges of pollutants to surface waters through the

National Pollutant Discharge Elimination System (NPDES) permit program. NPDES requirements

(40 CFR Part 122) may be applicable if the direct discharge of pollutants into navigable waters is part of

the remedial action (Le., discharge of effluent from a treatment system). These regulations contain

discharge limitations, monitoring requirements, and best management practices. The substantive

requirements of the NPDES permit program would be applicable to any direct discharge to surface

.waters, including the Piscataqua River, if a treatment system is employed as part of a remedial action at

OU2.

RCRl\ Sblbtitle C regbllates the treatrnent, storage, and E1isposal of hazardobls waste frorn its generation

blntil its blltirnate disl'>osal. I'.eeording to USI;;Pft. gblidaneo (USEPI'., Ablgl:lst 1988), RCRI'. Sblbtitle C

reqblirernents for tho treatrnent, storage, or disl'>osal of hazarElobis waste wObilEl be al'>l'>lieable if:

• The waste is a listed or eharasteristis '....aste binder RCRA

• The 'Naste was treateEl, stored, or disl'>osed (as defineEl in 40 CFR 280.10) after the effeotive date ef

the RCRA reqblirernents blnEler eonsiEleration.

• The astivity at the CERCLI'. sito eonstitl:ltes sblrrent treatrnent, sterage, or E1isl'>osal as E1efined by

RCRA·

RCRI'. Sblbtitle C roqblirernents wOblld also be al'>l'>lieablo if hazarElobis wastes were generateEl as a resbllt

of rernoElial astivities. Sblsh wasto wOblld be reqblired to be rnanaged in aseorElanse with these

reqblirornents. As a rosbllt, the follo'....ing RCRI'. Sblbtitle C reqblirernents are I'>otentially al'>l'>lieable to 'OU2:

• IEle.ntifisation and Listing of l=IazarElobis \J'lastes; TO>Eieity Charasteristis (40 CFR 281.24).

• RCRI'. StanElards 1'.I'>I'>Iisabie to Generaters of Hazardol:ls Waste (40 CFR 282).

• Treatrnent, storage, anEl disl'>osal (TSO) fasility reqblirernents (40CFR 284), inslblding sorreetive

astion rnanagernent !:Jnits (CAMUs) anEl ternl'>orary blnits.

• LanEl Oisl'>osal Restristions (LORs) (40 CFR 288).
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RCR..\ Regulations for Identifisation and listing of !=Iai!ardous Wastes (40 CpR 261 j identify those solid

wastes that are subjeot to regulation as hai!ardous wastes. !=Iai!ardous w::istes are listed, and test

preoedures are outlined to determine oharaoteristio hai!ardous wastes. Requirements in 40 CpR 261.24

identify the regulatory levels for slassifying a solid waste as a RCRA sharaoteristic hai!ardous '....aste

based on Tm(isity Characteristic Leashing Procedure (TCLP) results. These regulations are applisable if

romedial aotions in'Jolve the generation of solig ....'astes.

Standards Applicable to Generators of !=Iai!aroous Waste (40 CpR 262) indicate that a generator that

treats, stores, or disposes of hai!ardous waste on site must somply '....ith these standards, 'A'hich incluge

manifest requirements, pre transport requirements (i.e., paokaging, labeling, placarding), recordkeepinlj,

and reporting. These standards are applicable if remedial astions involve generation of hai!ardous wastEl.

Standards for I=lai!ardous Waste TSO pasilities(40 CFR 264) are potentially applicable to onsite remedial

actions in'Jolving hazareol:ls ·....astes and offsite facilities receiving hai!ardous waste from the site for

treatment or gis!"osal. Standards for TSO faoilities include requirements for preparedness ang

prevention, releases from SWMUs (Le., corrective aotion reql:lirements), olosl:lFO and post closl:lre oaro,

use and.· management of oontainers, and design ang operating standards for tank systems, sl:lrface

impol:lndments, '''''aste !"i1es, landfills, incinerators, ane miscollaneous 1:1nits. When a site or !"ortion

thereof reoeives a CAMU designation, the designated area qualifies for certain o*emptions from RCRA

Subtitle C requirements. 1\ temporary unit, sush as a 'Naste pile that is only I:leea for a short time dl:lring

romegiation, also ql:lalifies for certain e*emptions.

RCR/\ bORs (40 CFR 268) restriot certain 'Nastes from being plased or disposed on the land I:Inless they

meet speoific bost demonstrated a>.'ailable teshnology (BOAT) treatment standards (e*pressed as

concentrations, total or in the TCbP e)(!ract, or as s!"ooifiod teohnologies). Remo\'al and treatment of a

RCRA hazardol:ls waste or movement of the Y>'aste outside of a CAMU, thereby sonstituting "!"Iasement,"

would trigger the bORs. It is antioipated that either universal treatment standards (40 CFR 268.48) or

alternative bOR treatment standards for sontaminated so;1 (40 CFR 268.49) wOl:lld be a!"plisable to OU2 if

Gontaminated soil meets l:1azardol:ls waste Griteria after e*oavat;en or if otRer hazardol:ls '".'astes are

generated dl:lring remogial aotion. !=Iowe'Jer, bORs wOl:lld not bo applioable to onsite treatment of

e*cavated soil and reuse of treated soil. bORs would be a!"pliGable to aUsito disposal of soil from the site.

RCRA Standards fee Federal Register (pRJ a0798: 40 CFR 264, Subpart Sl applies speGial standards

for cleanu!" at CAMUs and is requireg to implement remedial aotivities I:Inder 40 CpR 264.101 ang RCRA

a08(h) or to implement remeeial aotivities at faoilities not subjeot to 40 CFR 264.101. This regYlation

provides olarifioation that RCRA Staneards are applioable te any SWMUs. This requirement is potentially
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rele\'ant and appropriate for management of remediation wastes (e.g., staging piles) if remedial.aotion

invol\'es e*oa\,ation and staging of hai!ardous wastes at OU2.

RCRA Tank SYStem Requirements (40 CFR 264. Sul3part J) apply to owners and operators of faoilities

that use tank systems to store or treat hai!ardous waste. These regulations are applioal3le if remedial

aoti't'ities inolude storage/treatment of hai!ardous 'Naste at OU2.

RCRA Misoellaneous Unit Requirements (40 CF'R 264, Sul3part X) apply to o'Nners and operators of

faoilities that treat, storo, or dispose of hai!ardous waste in misoellaneous units, These regulations are

applioable if remedial aotivities at OU2 inolude treatmentfstorageldisposal of hai!ardous· wastes in

misoellaneous units.

USEiPA PCS Spill Cleanup Polioy (40 CFR 761. Sul3parts D. N, and 0) regulates PCS manufacturing,

prooessing, distril3ution in oommeroe, and use prohil3itions (40 CFR 761), Sul3part D applies to the

storage and disposal of PCS oontaminated '".'astes. Disposal of PCS contaminated waste is regulated

under 40 CFR 761.60. Cleanup and disposal options for PCS remediation wastes containing greater than

60 mgtkg is regulated under 40 CFR 761,61. For remedial aotions at OU2, Subpart D would l3e

potentially applioal3le as an aotion speoifio ARAR if PCS oontaminated e*oavated soil e*oeeding 60

mglkg PCSs is sent for offsite disposal or treatment at a faoility approved under this Sul3part. However, if

oonoontrations are less than 60 mg/kg, then Sul3part D would l3e used as relevant and appropriate rather

than applioal3le. Sul3parts Nand 0 govern sampling and verifioation of oleanup le\'els. Depending on the

remedial aotion alternative, these sul3parts Gould l3e relevant and appropriate.

RCRA Sul3title D pro't'ides oriteria for the disposal of non hai!ardous •...'astes and may l3e potentially

applioal3le if material removed from OU2 is classified as non hai!ardous.

flolationalAml3ient Air Quality Standards (40 CFR 60 and 6:3) are not inoluded l3eoause the state aml3ient

air quality standards provide the emissions standards for air pollutants neoessary to attain the Natienal

Aml3ient Air Quality Standards,

State of Maine

Maine Hazardous Waste Management Rules (06-096 CMR Parts 800.801,850,851, and.85?) provide

standards for the generation, transportation, treatment. storage, and disposal of hazardous waste.

Therefore, these performance standards would be applicable if hazardous waste is generated,

transported, treated, stored, or disposed as part of a remedial action at OU2, The following summarizes

the specific standards.
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Identification and Discharge of Hazardous Matter (06-096 CMR Parts 800. 801) identifies those solid

wastes that are subject to regulation as hazardous and outlines the procedures for treatment or cleanup

of discharges. The procedures for discharge reporting are also included in these rules. These standards

are applicable if remedial actions involve generation of hazardous waste.

Identification of Hazardous Wastes (06-096 CMR Part 850) refers to the federal RCRA regulations for

Identification and Listing of Hazardous Wastes (40 CFR Part 261), which identifv those solid wastes that

are subject to regulation as hazardous wastes. Hazardous wastes are listed. and test procedures are

outlined to determine characteristic hazardous wastes. Reguirements in 40 CFR Part 261.24 identify. the

regulatory levels for classifying a solid waste as a RCRA characteristic hazardous waste based on

Toxicity Characteristic Leaching Procedure (TCLP) results. These regulations are applicable if remedial

actions involve the generation of solid wastes.

Standards for Generators of Hazardous Waste (06-096 CMR Part 851) indicate that a generator that

treats. stores, or disposes of hazardous waste on site must comply with these standards, which include

manifest requirements. pre-transport reguirements (Le., packaging, labeling, placarding), recordkeeping,

and reporting. These standards are applicable if remedial actions involve generation of hazardous waste.

Hazardous Waste Manifest Reguirements (06-096 CMR Part 857) set forth rules for generators of

hazardous waste that require them to track the movement of hazardous waste from the· point of

generation to any intermediate points and finally to its ultimate disposition by use of a manifest. This rule

refers to Standards Applicable to Generators of Hazardous Waste (40 CFR Part 262), which indicates

that a generator that treats, stores, or disposes of hazardous waste on site must comply with these

standards, which include manifest reguirements. pre-transport requirements (i.e., packaging. labeling.

placarding), recordkeeping, and reporting. These standards are applicable if remedial actions involve

generation of hazardous waste.

provide staRdards for tho gORoratioR, traRsportatioR, troatFRORt, storago, aRd disposal of hazardOl:Js

wasto. Tho rulos ostal3lish porfOFFRaRCO staRdards for hazardous waste laRdfills iRcludiRg FRigratioR of

hazarelous •....astes, sOAstitl:leAts, or derivati'/es iRtO grol:lAd aAd sl:lrfase lJ"ators of the stato. HazarElol:ls

'....asto iRsludes fodorally regulated (RCRA) hazardous wasto. Facilities for which staRdards for tho

10catioR, dosigR, cORstructioR, opOratiOR, FRaiRtoRaRso, FRaRageFRORt, aRd slosuro aro provided iRslude

laRdfills, surfaso iFRpOURdFRORts, laRd troatFRORt fasilities, '....asto piles, storago fasilities, aRd iRsiRorators.

Tho rogulatioRs also provide staRdards for detailiRg grouRd"""ator FRoRitoriRg roql:lireFRORts for hazardous

.....asto fasilitios. Tho rogulatioRs outliRo gORoral grouRawator FRoRitoriRg staRaards for aotostioR

FRoRitoriRg, SeFRpliaRSO FRoRitoriRg, aRa sorrosti'/O aatioR FReRitoriRg. Tho stato provisioRS aro gORorally

FRero striRgoRt thaR tho fodoral rogl:llatioRs, aRd tho Stato of MaiRo has RCRA dologatioR. Thorofore,
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these performanoe standards would ee applioaele if haiimrdous waste is generated, transported, treated,

stored, or disposed as part of a remedial aotion at OU2.

Maine Ameient Air Qualit" Standards (as MRSA e84; Oe OOe CMR 110) are estaelishod for partisulate

matter, .sulfur dioxide, sareon monoxide, ozene, hyElroGareens, nitrogen dioxide, lead, and total

shromium. This regulation also estaelishes ameient insrements that define the maximum ameient

insrease of a partisl,llar polll,ltant that oan ee pormitted for a given area depenEling on the slassifisation of

that area. These reql,lirements are applisaele if remedial astions at OU2 inoll,lde dissharges to ameient air

(e.g., fl,lgitive dl,lst dl,lring exsa>.'ation).

Maine Air PolIl,ltion Control La....• Classifisation of ft,ir Ql,lalit" Control Regions (as MSRA esa: Oe OOe

CMR 114) estaelishes and olassifies air ql,lality regions. PNS is losated in the Metropelitan Portland Air

Ql,lality Region whish is a Class II region ane a nonattainment area for ozone. These reql:lirement6 are

applisaele if remedial astions at OU2 insll:lde disoharges to ameient air.

Maine Air PolMion Control Laws Maine Emission Lisense Regl:liroments (as MSRA eSe and eOO:

Oe OOe CMR 115) reql:lire new sOl:lroe of air emissiens to demonstrate that their emissiens de not violate

ameient air ql:lality standards. New SOl:lrses ml,lst meet pre sonstrl:lstion and post sonstrl:lstion monitoring

reql:liroments. These reql:lirements are applioaele if remedial astions at OU2 insll:lde dissharges to

arneient air.

Maine Statewide Water auality Criteria (SwaG) are set forth in the Maine Surface Water Toxics Control

Program (38 MSRA Parts 420 and 464; 06-096 CMR Part 530) regulations. which also establish

procedures for the control of toxic pollutants in surface waters. swac are set at federal NRWaC levels.

Discharges of treated water to a surface water body may occur for alternatives that would require water

management during soil excavation. The substantive requirements would be met if any discharges of

treated water to surface water bodies are required.

Maine Sl:lrfase Water Toxiss Control Program (as MSRA 420 and 4e4: Oe OOe CMR eam allows for the

toxisity of hazardol:ls sl:lestanses on organisms, as '....ell as the persistense and eegradaeility of the

l:1azardOl:ls sl:lestanse, to ee Gonsidered in determining sleanl:lp levels. Additionally, it allows for

Gonsideration of the impaots assosiated 'Nith the dissharge stream flow rate. These rogl,llatiens are

applisaele if remeeial asti"ities insll:lde ElisGharge to resei'Jing streams at OU2.

Maine Waste Discharge Licenses (38 MRSA 413 et seq.) and Waste Discharge Permitting Program (06

096 CMR 520 - 629) provides standards that regulate the discharge of pollutants from point sources.
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These standards would be applicable to alternatives that require management during soil excavation and

where discharges of treated water to s a surface water body may occur.

Erosion and Sedimentation Control (38 MRSA Part 420-C) and Stormwater Management (38 MRSA Part

420-D; 06-096 CMR Parts 500 and 502) regulations require erosion control measures be in place before

activities such as filling, displacing, or exposing soil or other earthen materials occur. These regulations

are applicable if remedial activities include earth moving at OU2. Substantive requirements of these

regulations would need to be met to minimize erosion of material into the Piscataqua River.

Maine Solid Waste Management Regulations (06-096 CMR Parts 400 te-and 411) provide standards for

the generation, transportation, treatment, storage, and disposal of solid waste and special waste. A solid

waste facility requires a license pursuant to the Maine Site Location Law and Maine Solid Waste Law.

Solid wastes generated from remedial action at OU2 would be disposed at appropriately licensed and

permitted facilities.

Uniform en't'ironFRental Cm,/enants Aot (MRSA Title as, ChaptOF a1) oFOates a statl::ltOFy FReohanisFR for

oreating, FRodifying, onforoing, and terminating environFRental oovenants. The environFRental oovonants

oFOatod I::Inder this aot aro based on traditional I3rol3erty law I3rinoil3los and are FOoordod in tho looal land

reoords and bind sl::Iooessi't'o o'/JRers of tho property. Stato and looal governFRonts, and potontially others,

ha>t'e slear rights to enfoFGo tho land I::ISO restristions and thereby ensl:lre with groator sortainty tho

protestion of hl::lFRan health and tho on't'ironFRent throl::lghol::lt the lifo of tho land I::ISO restristion and throl::lgh

'/ariol::ls FOal estate transaotions or legal issl::los. OU2 is lesated on a fedoral faoility; thorofore,

FReshanisFRs for environFRental sovenants, insll::lding land I::Ise restristiens, are governed by the

appropriate fede~1 !i}l::Iidelinos. Jalowe't'er, this ast is sonsidered FOlevant and appropriate for reFRedial,
astiens at OU2 that insll::lde land ~so restristions.

Maine Visible Emissions Regulations (38 MSRA Part 584: 06-096 CMR Part 101) establish opacity limits

for emissions from several categories of air contaminant sources. including general construction activities.

These regulations would be considered for alternatives that have the potential to impact air guality.

These standards would be met if any of the alternatives result in emission of particulate matter and

fugitive matter to the atmosphere (e.g.. dust generation).

2.2 MEDIUM OF CONCERN

The medium of concern that poses a potential unacceptable risk that needs to be addressed in this FS

includes the surface and subsurface soil at OU2. Soil is a medium of concern because concentrations of

COCs are at levels greater than acceptable risk levels for human health oxposure and because of the

future potential for erosion of onsite soil to the offshore area if shoreline erosion control measures are
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removed or compromised. The current land uses are of an industrial/occupational nature at Site 6 and

Site 29, and residential (military) and occupational at the DAMO Impact Area. There are no recreational

facilities at OU2, although a portion of Site 29 is covered with grass and could be accessed by people at

the Shipyard. The future land uses are industrial/occupational, recreational, and residential. Additionally,

currently or in the future, construction activity could potentially occur anywhere within OU2. Consistent

with the OU2 risk assessment (see Section 1.0), the depth of concern for industriaVoccupation,

recreational, or residential exposure is (0 to 2 feet bgs), whereas a construction worker could be exposed

to surface and subsurface soil, depending on the depth of construction activities. For construction worker

exposure, a subsurface depth to the groundwater table or a maximum depth of 10 feet bgs is used for

typical construction work. However. soil outside of the waste disposal area was found to an average

depth of 6 feet bgs at which point a rock fragment fill layer began that had little to no soil. This average

depth was used for estimation of volume of contaminated material for the FS.

The volume of soil is based on the horizontal and vertical extent of the remediation areas based on the

receptor and PAGs for each receptor. The PAGs are discussed further in Section 2.4, and the

corresponding volumes of soil to be ad(:fressed are discussed in Section 2.5.

2.3 REMEDIAL ACTION OBJECTIVES

RAOs are medium-specific goals for protecting human health and the environment. RAOs are required to

specify the contaminants of concem, exposure routes and receptors of concern, and an acceptable

contaminant level or range of levels for each exposure route. Acceptable contaminant levels are based

on site-specific PAGs as a starting point, after which a final remediation goal is detennined when a

remedy is selected.

As discussed in Section 1.6, potential human health risks concerns have been identified for certain

receptors that may be exposed to soil contaminants at OU2. In addition, erosion of soil from the shoreline

of OU2 has been noted. The erosion of the OU2 shoreline has been identified as the likely mechanism

for the elevated concentrations of certain metals (especially lead) in offshore sediment. Based on an

understanding of these potential human health and environmental risks, the following AAOs have been

developed for OU2:

1. Prevent human exposure through ingestion, dust inhalation, and dermal contact to contaminated

soil with COC concentrations that exceed PRGs (concentrations causing unacceptable risk).

2. Protect the offshore environment from erosion of contaminated soil from the OU2 shoreline.

3. Prevent unacceptable risk from future potential migration of contaminants from unsaturated zone

soil to groundwater in the interim capped area.
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The PRGs are the chemical-specific goals for representative site concentrations (based on the exposure

concentration) that~ when achieved~ will result in site concentrations that pose an acceptable risk for the

targeted receptor.' PRGs have been developed on a receptor-specific basis for protection of human

health from exposure to soil contaminants. The developed PRGs were used to determine the

remediation areas and volumes to be addressed by this FS. The PRGs and associated remediation

areas and volumes are discussed in the following sections.

2.4 REMEDIATION GOALS FOR OU2

A discussion of the development of PRGs and remediation areas can be found in Appendix A.

Current, likely future, and hypothetical future site uses were used in the development of PRGs for the

receptors that may be exposed to contaminated soil at OU2. Exposure to surface soil (0 to 2 feet bgs)

was considered for occupational, residential, and recreational receptors, and exposure to surface and

subsurface soil (0 to 10 feet bgs) was considered for construction workers.

Most of OU2 and adjacent areas are currently used for occupational activities (DRMO Storage Yard,

dumpster storage area, Buildings 298 and 310, and west of the DRMO Storage Yard). The ShipyaFs

sees net have plans te Ghan€l9 lans l:lse JOF these amas,; theFeJom, oGGl:lpational l:lS9 oJ these aF9as is

anticipates to continl:l9. The northern portion of OU2 has military residences. Them am no Cl:lFFent plans

to chan€le lans l:lse JOF this ar:ea; thOFeJoFe, r:esisential l:lse is anticipates to continl:le. Residential use of

current occupational areas is considered a hypothetical future land use. Although the existing residences

are for military use (3-year tour of duty), residential PRGs were developed based on child (for non

carcinogens) and life-long (for carcinogens) residenti~1 exposures. There are no current plans to change

land use for these areas.

Recreational facilities are not present within the occupation areas, but there are no restrictions to access

the grassy area around Buildings 298and 310. The grassy area is considered the most likely area where

potential exposure to contaminated soil during recreational activities would occur. The other occupational

areas are fenced and asphalted or interim capped; therefore, recreational exposure to contaminated soil

in asphalted or interim capped areas is not a current or likely future exposure route for these areas.

Construction activities are anticipated to be limited at OU2; there are no plans to construct additional

buildings based on current land use. Therefore, construction worker exposure to contaminated soil is

most likely to occur during utility repair or upgrade that requires excavation of soil. Based on the

anticipated limited construction activities, exposure to contaminated soil would be of short duration (likely

less than 30 days and not more than 60 days).

110403/P 2·18 CT0444



REVISION 0
NO'JiM8iR 20080CTOBER 2010

Risk-based PRGs were developed for most of the OU2 COCs. ARAR-based PRGs were used for

dioxinslfurans. The following risk-based PRGs for OU2 were evaluated for the targeted receptors

discussed previously.

PRG for Receptor (1)

COC Construction Occupational Recreational Resident
Worker (mg/kg) User (mg/kg) User (mg/kg) (mg/kg)

Antimony (N) 516 681 3930 73

I
Copper (N) 51,60oW 68,100W 393,()()(j2l 7,300

4,QQQ (aQ day)
Lead

2,000 (60-day)
1,600 4,600 400

I Nickel (N) 25,80oill 34,10o£2l 21,10o£2l 3,650

I
PAH (BaPeq) (C) 45ill 2.0 5.0 0.676

PCB (total) (C) 155ill 6.0 34 1

(1) PRGs are based on 5 x 10-6 risk for carcinogens (C) and an HI of 1 for non-earcinogens (N).
Lead PRG is based on lead exposure modeling discussed in Attachment 1 of Appendix A.
(2) The maximum detection in soil was less than the PRG for this receptor.

PRG development for antimony, copper, lead, nickel, PAHs, and PCBs is discussed in detail in Appendix

A. PAH PRGs are based on benzo(a)pyrene (BAPeq) equivalent toxicity for carcinogenic PAHs. PCB

PRGs are based on total PCBs. Remediation areas that address lead and copper contamination will also

address contamination from the other OU2 COCs. Therefor~, lead was determined to be the primary

contaminant and copper the secondary contaminant for estimating remediation areas and volumes.

Dioxinslfurans exposure concentrations, expressed in terms of 2,3,7,8-TCDD equivalents, were evaluated

separately from the other COCs. Based on comparison of the Upper Confidence Limit (UCL) of the mean

to the residential and industrial ARARs of 1 ug/kg and 20 ug/kg, no action would be required as a result of

the presence of dioxinslfurans (see Appendix A). As discussed in Appendix A, Toxic Substance Control

Act (TSCA) PCB Disposal Regulations are not applicable to OU2 because PCB concentrations are less

than 50 mg/kg (see Appendix A).

2.5 REMEDIATION AREAS AND VOLUMES

Due to the distribution of antimony, nickel, PAHs, and PCBs, remediation areas based on lead and

copper would result in the exposure point concentrations (EPCs) for antimony, nickel, PAHs, and PCBs

being less than PRGs. Therefore, areas and volumes of soil for each receptor were estimated by

evaluating the area and volume of soil that would need to be remediated so that the lead and copper

EPCs for the exposure unit would be equal to or less than the PRG. The estimation of remediation areas

and volumes assumed that lead and copper contamination in the yards of Quarters Sand N (north of the

DRMO Storage Yard) would be addressed separately as part of a removal action conducted before
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selection of a final remedy for OU2~ setherefore, they are not included in the following discussion. The

figures and calculations supporting the estimation of the areas and volumes are included in Appendix A.

The remediation areas for residential, occupational, and construction (industrial) worker exposure are

shown on Figures 2-1, 2-g.:+ and 2-3, respectively. Also depicted on these figures is the area of lead and

copper contamination in the yards of Quarters Sand N that is being evaluated separately. The

remediation areas shown on these figures were based on the distribution of contamination and current

site features including the DRMO area, the interim capped area, the '!#I-aste ~sposal gArea, and the

shoreline protection area. The DRMO area includes locations that have not been capped and have OU2

contamination where DRMO Storage Yard activities occurred or were likely impacted by the DRMO

a§torage activities. The interim capped area includes the area of the DRMO that was capped as part of

the interim remedy in 1993. The boundary of the waste disposal area is based on the extent of waste

material observed in borings and contaminant distribution around the waste disposal areas.

The remediation areas for residential and occupational exposure for tl=lis FS were based on soil lead

concentrations exceeding 400 mg/kg (the distributions of locations with lead concentrations exceeding

400 mglkg, 800 mglkg, and 1,000 mglkg were not significantly different) and 1,600 mg/kg (distribution of

locations with lead concentrations exceeding 1,600, 2.000. and 4,000 mg/kg were not significantly

different), respectively. There are four exceptions to the remediation areas for residential and

occupational exposure being defined by lead concentrations greater than 400 mg/kg and 1.600 maika,

respectively. The entire fenced area used for dumpster storage was included in the remediation area for

residential users because any remedial action based on residential exposure would likely include the

entire area and not just a portion of the area. This area was excluded from the remediation area for

occupational workers because only one location exceeded 1,600 ma/kg (concentration was less than

2,000 mg/kg). indicating that a lead exposure concentration for this area would not exceed the PRG of

1,600 mglkg. The area near the entrance to the DRMO Storage Yard was included in the remediation

area because it may have been impacted by snow contaminated with lead from the soil that was plowed

into this area. There is uncertainty in the western OU2 boundarv (shown as a dashed line on Figures 2-1,

2-2, and 2-3), A pre-design investigation will be conducted to determine the extent of contamination in

this area and whether the OU2 boundary will be extended.Tl=le area al3l3re*imately aoo foet west of tl=lo

DRMO Storago Yard 'Nas not inoh:I€le€l 1300ause it was not likely iml3aoteEl l3y DRMO Storago Yar€l

aotivitios. F1o'Novor, tl=le aroa noar tl=le ontranoe to tl=lo DRMO Storago Yar€l was inolu€le€l in tl=le

remo€liation aroa beoause it may I=lave beon iml3aoto€l by snow oontaminateEl'h'itl=l loaEl from tRe soil tRat

was I3lowoEl into tRis area. TRO area aroun~ 8uilEling a48 ',/as not inoluEloEl beoauso saml3ling in tRo aroa

.anEl aEljaoent to tRe east soutReast did not in€lioate IRere '....aB signifioant lead oontaFflination or tRat tRe

DRMO Storage YarEl aoti'.'itios iml3asteEl tRis area. Finally, tRo area insluEling tRo be€lrook outorol3 to tl=le
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west and northwest of Bl:lilding ;310 was not incll:lded becal:lse there were only pockets of soil on the

ol:ltcrop, which do not represent a significant risk to hl:lman health or the environment.

For estimating the volume of soil for residential exposure, surface and shallow subsurface lead

concentrations were considered in the DRMO Storage Yard area (90,500 square feetfeet4fea).. the

£Gapped gArea {61,5oo square feet).. ~nd the waste disposal area (33,600 square feet). Including

shallow subsurface soil in the remediation volume for residential exposure would address the potential for

exposure to shallow subsurface soil if this soil was excavated and deposited on the ground surface (and

thus becoming surface soil). On average. Rrock fragment fill with little soil was found approximately 6

feet bgs; therefore, a depth of 6 feet bgs was used for volume calculations. tIhe depth of excavation of

soil would be to the top of the rock fragment fill layer within the DRMO area and £Gapped area. This

would achieve the remedial goal of the removal of contaminants to a depth where the material is

predominantly rock. not soil. for excavation alternatives. The waste disposal area averages a depth of 15

feet bgs. The volume of soil requiring removal from the OU2 area to achieve residential exposure would

be 20,100 cubic yards from, the DRMO area, 13,700 cubic yards fromfefm the oappedinterim capped

area.. and 18,700 cubic yards from the waste disposal area for a total of 52,500 cubic yards.

Remediation through implementation and maintenance of access controls or surface protection.. and

requirements for management of excavated soil for the entire site would prevent residential exposure to

unacceptable levels of lead. This assumes that the controls, protection, and requirements would be

effectively maintained in the long term. Remediation through excavation of all of the soil and backfilling

with clean fill would reduce the lead concentrations in soil at the site to the concentration in the soil used

for backfilling, which is assumed te-would be 40 mglkg or less. Reduction of lead concentrations through

treatment (in situ or ex situ with backfilling) would depend on the treatment goals for the treatment

technology. However, to meet residential use requirements, treatment goals for in-situ treatment or

backfill of treated material would likely need to be 400 mglkg or less to meet the residential PRG of

400 mglkg.

•
The remediation area for oGo!:lpational !:Isers was based on lead oonoentrations mmeeding 1,GOGO mgtkg

(distribl:ltion of locations with lead oencentrations exceeEling 1,GOO, 2,000, and 4,000 mgtkg were net

significantly different from residential). There 'blere fOl:lr exoeptions to the remediatiGn area being

developed based on lead concentrations exoeeding 1,600 mgfkg. The entire fenGed area !:Ised fer

dl:lmpster storage '....as not inol!:lded in the remediation area. This area was exoll:lEleEi beoal:lse only one

location exoeeEleEi 1,600 mg/kg (oonoentration was less than 2,000 mliJ/kliJ), indioatinliJ that a lead

exposl:IFe oonoentratien for this area ·....el:lld not exoeed the PRG of 1,600 mliJ/kliJ. The area west of the

DRMO Storage Yard entrance was not inol!:lded beoa!:lse it is net within the area !:Ised for essl:lpational

I:Ise and lead sonsentrations slightly exseeded 1,600 mliJ/kg, inElisating that it •....o!:lld not represent a

1104031P 2-21 CT0444



REVISION 0
NOVEMBER 200S0CTOBER 2010

significant risk to ocol:lpational ',vorkers. The area arol:lnd Bl:lilding 348 was not incll:lded becal:lse

sarnpling in the area and adjacent to tho east sOl:lthoast did not indioate thoro was lead oontarnination or

that the DRMO Storage Yard aotivities irnpacted this area. The area incll:lding the bedrock ol:ltcrop to the

west and north.....est of Bl:lilding a10 was not inoll:lded becal:lse there wero only pockots of soil on the

ol:ltorop, which do not represent a signifieant Fisk to hl:lrnan health OF the enviFonrnent.

For the construction worker exposure.. the remediation area was based on soil lead concentrations

exceeding 4,000 mglkg. Addressing the area contaminated with lead at concentrations greater than

4,000 mglkg would likely result in exposure concentrations less than the construction worker PRG based

on 60-day exposure {2,000 mg/kgl and less than the occupational user PRG {1,600 mg/kgl.

For estimating the volume of soil for construction worker exposure, surface and shallow subsurface lead

concentrations were considered in the DRMO area and the interim cGapped area, to the top of the rock

fragment fill layer (approximately 6 feet bgs), The waste disposal area averages a depth of 15 feet bgs,

The volume of soil requiring removal from the OU2 area to achieve the occupational and construction

worker exposure would be 4,600 cubic yards from the DRMO area, 13,700 cubic yards feFm-from the

interim capped area and 18,700 cubic yards from the waste disposal area for a total of 37,000 cubic

yards.
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DMediumlActivity I Requirement! Citation I Status I Synopsis I Evaluation/Action To Be Taken I
FEDERAL

~
pil/Risk Office of Solid Waste and To be USEPA United States Environmental Guidelines were used to develop risk-
~sessment Emergency Response considered Protection Agency (USEPA) has based cleanup goals for lead in soil.GaR

iOSWER} Directive 9355.4- (TBC)+BG provided recommended methodology be used to develop PRGs for lead.
12 for assessing risk caused by exposure

to lead in surface soil under residential
scenarios.

Recommendations of the TBC USEPA has provided recommended Guidelines were used to develop risk-
Technical Review Workgroup methodology for assessing risks to adult based cleanup goals for lead in soil.
for Lead for an Approach to receptors caused by exposure to lead in
Assessing Risks Associated soil under residential and
with Adult Exposures to Lead commercial/industrial scenarios.
in Soil. (USEPA, January
2003)

USEPA Risk Reference TBC RfDs are estimates of daily exposure for RfDs were used to develop risk-based
Doses (RfDs} from Integrated human populations (including sensitive soil cleanup goals for non-carcinogenic
Risk Information System subpopulations) considered unlikely to contaminants of concern (COCs).RfQs
i-IRIS} cause significant adverse health effects were used to estimate non carcinogenic

associated with a threshold mechanism risk as part of the HHRA for OU2 and
of action in human exposure over a can be used to de..'elop soil cleanup
lifetime. geaI&.-

USEPA Human Health TBC CSFs present the most up-to-date CSFs were used to develop risk-based
Assessment Group Cancer information on cancer risk potency for soil cleanup goals for carcinogenic
Slope Factors iCSFs} from known and suspected carcinogens. COCs.CSFs •....ere used to estimate
IRIS carcinogenic risk as part of the Human

Health Risk Assessments (HHRA) for
OU2, but wore not needed for
de'.'elopment of soil cleanup goals for
QY2,.
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Medium/Activity Requirement! Citation Status Synopsis Evaluation/Action To Be Taken

USEPA Regional Screening TBC In 2008 USEPA replaced region- USEPA risk-based screening levels
Levels for Chemical specific risk-based screening levels with were considered as part of the
Contaminants at Superfund RSLs. These are risk-based USEPA development of soil cleanup
Sites (RSLs)9 PRGs Region 9 del/eloped risk based goals.USEPA Region 9 PRGs were
(Qotobor 2004) concentrations for contaminants in soil, usod as risk soreening lellels as part of

air, and tap water to assist risk the I=4HRl\ for QU2 and oan be used to
assessors and others in initial develop soil oleanup goals.
screening-level evaluations of
environmental measurements.

Guidelines for Carcinogen TBC These guidelines are used to perform These guidelines were used to develop
Risk Assessment Human Health Risk Assessment risk-based soil cleanup goals for
EPA/630/P-03/001 F (March (HHRA). They provide a framework for carcinogenic COCs.
2005) assessing possible cancer risks from

exposures to pollutants or other agents
in the environment.

Supplemental Guidance for TBC These guidelines are used to perform This guidance was used to develop risk-
Assessing Susceptibility from HHRA and address a number of issues based soil cleanup goals for
Early-Life Exposure to pertaining to cancer risks associated carcinogenic COCs.
Carcinogens EPA/630/R- with early-life exposures in general and
03/003F (March 2005) provide specific guidance on potency

adjustment for carcinogens acting
throuah a mutaaenic mode of action.

STATE

Guidanoe Manual for Human +8G This guidanoe manual prollides This guidanoe manual oan be used fer
Health Risk Assessments at aooeptablo oaroinogenio and non risk management deoisions at QU2.
Hai!ardous Substanoe Sites oaroinogenio risk 10llels (1 x1 0-& and 1,
(MEDEP and Maine rospootillely)
Dopartment of Human
Servioos, Juno 1994)
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Medium/Activity Requirement! Citation Status Synopsis Evaluation/Action To Be Taken

~ biVRisk Maine Remedial Action TBC The Maine RAGs provide procedures to These guidelines can be used to
/J ssessment Guidelines (RAGs) for Soil determine soil cleanup levels. MaiRe develop soil cleanup goals.

Contaminated with has developed GChemical-specific
Hazardous Substances guidelines that may assist in making
(MEDEP, January 2010) remedial decisions at OU2are also
Remedial /\GtioR Gl:lidoliRos provided. Guidelines are presented for
(MeDeP, May 1997) four exposure scenarios.

R - Aoolicable or Relevant and A
C - Contaminant of Concern
- s - Cancer Slope Factors

HrtRA - Human Health Risk Assessment
IRIS - Integrated Risk Information System
M~DEP - Maine Department of Environmental Protection

OSWER ~ Office of Solid Waste and Emergency Response
RAG - Remedial Action Guideline
RfDs - Reference Doses
RSL - Regional Screening Level
TBC - To be considered
USEPA - United States Environmental Protection Agency
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o Requirement I Citation I Slatusf1t I Synopsis I Evaluation I Action To Be Taken I
FEDERAL
....,

Co.tal Zone

Federal Floodplain
Management, EO.
11988 (40 CFR 6,
A d' A)..ppen IX ..

Coastal Zone
Management
Act [f16 United
States Code (USC}
1451 et seq.It

Ri...er and Harbors
Aot Seotion 10(33
USC 403; 33 CFR
320, 322, and 323)

Potentially
Applioable

Potentially
Applicable

Potentially
Applioable

If no pFaotioable alternative exists to
performing cleanup in a floodplain,
potential harm must be mitigated and
aotions taken to preserve the beneficial
...alues of the floodplain.

This act provides for the preservation and
protection of coastal zone areas. Federal
activities that are in or directly affecting the
coastal zone must be consistent, to the
maximum extent practicable, with a
federally approved state management
program.

Seotion 10 of the Ri\'er and Harbors Act
prohibits unauthorized obstruotion or
alteration of na igable '....aters. Aoti\'ities
in...olving exoa ation or deposition of
materials in navigable waters or affeoting
suoh waters must serve the public interest.
and benefits ml:lst ol:ltweigh adverse
impaots on natural resouroes, aesthetios,
and na'/igation.

If aoti'.'itios at OU2 potentially impaot the
floodplain of the Pisoataqua River, aotivities
that would roduoe ad'lerse impaots would be
oonsidered and implemented, as appropriate.
It is antioipated that remedial aotions for soil
at OU2 would not adversely affeot the
floodplain.

#-Applicable for onshore remedial actions at
Operable Unit (OU1.2 that would potentially
impact the coastal zone~, Aactivities that
would reduce adverse impacts would be
considered and implemented, as appropriate
to meet the substantive requirements of this
act. Maine Department of Environmental
Protection (MEDEPl would be included in the
review of remedial designs and work plans to
meet the substantive requirements of this
act.

Remedial alternatives would be designed
suoh that navigable '".'aters '".'ould not be
obstruoted or altered.
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Requirement

We.ands and US Waters

Citation

Federal Proteotion of
Wetlands, EO 11990
l40CFR§6.
Appendix A. C\"lfo.
Seotion 404, and
40CFR§§2ao and
23+

Clean Water Act·
(CWAl Section
404(b)(1) Guidelines
for Specification of
Disposal Sites for
Dredged or Fill
Material (40 CFR
Parts 230-232; 33
CFR Parts 320-330)

Status~

Potentially
Applioable

Potentially
Applicable

Synopsis·

Appendix A inoludesthe federal polioy on
wetlands proteotion. Under this order,
fodoral agenoios are required to minimize
the destruotien. loss, or degradation of
wetlands, and presel'\leand enhanoe
natural and benefioial values of 'lletiands.
If no praotioable alternati"le exists to
remedial aotivity that may adversely affeot
a wetland, impaots from implementing the
ohoGen aiternati'/e must be mitigated.

These regulations outline the requirements
for Seotion 404 ef the CWA regulates the
discharge of dredged or fill material into US
waters. including wetlands. The purpose
of Seotion 404 is to ensure that proposed
disGhargos are e'/aluated '....ith respeot to
impaGts on the aquatiG eoosystem. No
activity that adversely affects a wetland US
waters is permitted if a practicable
alternative that has less effect is available.
If there is no other practicable alternative.
impacts must be mitigated.

Evaluation I Action To Be Taken

A wetlands funotions and values assessment
would be GonduGted to guide mitigative
efforts for any adverse impaGts that may
OGGur to wetlands during remedial aoti'lities.
Howe'/er, there has been no wetlands
identified at OU2 during past projeots.

This act would be applicable to remedial
actions that could potentially include
discharge of excavated material or
wastewater to the offshore area. The
substantive requirements of the standards
would be met if any alterations were made to
the watercourse.A wetlands funGtions and
values assessment would be oonduoted to
guide mitigative efforts if wetlands Gould be
adversely impaGted during remedial
aotivities
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Requirement Citstion Ststusm Synopsis Evaluation I Action To Be Taken

His ::>ric Preservation National Historic Potentially Provides requirements relating to potential Prehistoric and historical archeological
Preservation Act (16 Applicable loss or destruction of significant scientific, esource sensitivity for the Defense

USC 470 et seq.~"j" 36 historical, or archaeological data due to Reutilization and Marketina Office (DRMO)

CFR Part 800) remedial actions at a site. moact Area loarticularlv near Quarters Sand
N) are moderate and hiah resoectivelv. The
est of OU2 has low or moderate sensitivitv for

brehistoric and historic archaeoloaical
esources. The State Historic Preservation

bfficer lSHPm would be contacted and the
emedial desian and work olans would be

t:tevelooed to meet the substantive
reauirements of this act. OU2 is low. If...

"" In .1.,
of •

:<,
Oth ~r Natural Resources The Endangered Potentially Provides for consideration of impacts to Remedial activities would be conducted so

Species Act of 1973 Applicable endangered and threatened species and as to avoid any adverse effect under the Act
(16 USC 1531 et their critical habitats. Requires federal to the short-nosed sturgeon.~lo known
seq.; 50 CFR Part agencies to ensure that any action carried endangered or threatened species or critical
200, 402) Chapter out by the agency is not likely to jeopardize habitats exist at PNS. For this reason, the
ae} the continued existence of any endangered Endangered Species Act is not considered

or threatened species or adversely affect relevant and appropriate. Howe..'OF, special
its critical habitat. The entire state of . consideration may be required for remedial
Maine is considered a habitat of the action that could disturb certain nesting
federally-listed endangered short-nosed seabirds.
sturaeon.
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Requirement Citation Status~ Synopsis Evaluation I Action To Be Taken

Fish and Wildlife Potentially This act requires any federal agency This act would be applicable to remedial
Coordination Act fJ Relevant proposing to modify a body of water to actions at OU2 that may impact the coastal
16 USC 661 Jhrough aM oonsult coordinate with the Y-:S,.United fllod plain or adjacent river. Activities that
666, aaCFR§@20; Appropriate States Fish and Wildlife Service or National would reduce adverse impacts would be
40CFR§6.302et Applicable Marine Fisheries Service_-and appropriate considered and implemented as appropriate
seq.) state agencies if alteration of a body of after coordination with USFWS and NMFS.

water, including discharge of pollutants into Preoautions must be taken to minimize the
a wetland or construction in a wetland, will potential advorse impaots to fish and wildlife
occur as a result of offsite remedial during remedial aotivities.
activities. Consultation is strongly
recommended for onsite actions.

STATE

Oth ~r Natural Resources Maine Site Location Potentially This statute and the related regulations This regulation is applicable for remedial

of Development Law Relevant prohibit any development from adversely alternatives that cover more than 3 acres:.7

(38 Maine Revised and affecting existing uses, scenic character, or OU2 covers loss than 3 acres. Substantive

Statutes Annotated Appropriate existing natural resources in or near a requirements of this law would be met under

IMRSAl481 et seq.; community. Remediation activities must the Comprehensive Environmental

06-096 Code of· not have adverse effect on the natural Response, Compensation, and Liability Act

Maine Rules lCMRl environment, historic sites, unusual natural (CERCLA) process in consultation with

Parts 371-377) areas, and wildlife and fisheries. MEDEP. Remedial activities would be
conducted so as not to have an adverse
effect on the natural environment. historic
sites and wildlife and fisheries.

Maine Endangered Potentially Designates species of fish and wildlife No kno'lm endangered or threatened species
Species Act (12 Applicable found in the State as endangered or or essential habitats exist at PNS. However,
MRSA 7761 et seq.) threatened and identifies essential habitats special consideration may be reqUired for

for these species. remedial action that could disturb certain
nosting seabirds
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Requirement Citation Statusflt Synopsis Evaluation I Action To Be Taken

Maine Significant Potentially Outlines requirements for activities There are no wildlife habitats at OU2, but
'/'lildlife Habitat Applicable impacting significant wildlife habitats, special considoration may be roquired for
Rulos (06 096 eMR including certain seabird nesting islands. remedial actiens that could disturb nesting

~ seabirds, if present at or near OU2.

Maine Natural Potentially This act regulates activity conducted in, on, If any 'NorkThis act would be applicable to
Resources Applicable or over any protected natural resource or remedial activities that may disturb involves
Protection Act any activity conducted adjacent to and the disturbance of soil material near the
Permit by Rule operated in such a way that material or soil shoreline of OU2,. Remedial actions-it would
Standards (38 may be washed into any freshwater or be performed in compliance with the
MRSA 480 et seq.; coastal wetland, great pond, river, stream, substantive requirements of this act.

I 06-096 CMR Part or brook. Potential adverse effects to existing natural
305) resources would be evaluated.

We ands Maine Wetland Potentially Standards are provided for protection of A wetlands functions and values assessment
protection Rules-,l Applicable wetlands. as defined in MEDEP Ch. 1000 would be conducted to guide restorative
{OO-OOO CMR Part Guidelines for Municipal Shoreline Zoning efforts for wetlands that may be adversely
3101 Ordinances. protection. Jurisdiction under impacted by remedial activities.

the Rules includes the area adjacent to the
wetlands. which is the area within 75 feet
of the normal high water line. Activities
that have an unreasonable impact on
wetlands are prohibited.

Co~talZone Maine Coastal Potentially These policies provide for the regulation, Remedial actions at OU2 would need to be
Management Applicable conservation, beneficial use, and consistent with these policies. The

I Policies (38 MRSA management of coastal resources. substantive environmental and facility:-siting
1801 et seq.) requirements of these standards would be

addressed in consultation with MEDEP.

+---:the term "potentially· is used 'Nhen requirements ("applicable" or "relevant and appropriate") 'Nould be invoked only 'Nhen certain remedial actions
~
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MEDEP - Maine Department of Environmental Protection
MRSA - Maine Revised Statutes Annotated
OU - Operable Unit
TBC - To Be Considered
USC - United States Code
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DRequirement I Citation I Status-W I Synopsis I Evaluation/Action To Be Taken I
FEDERAL

Surface Water Clean Water Act Potentially These criteria are used to establish These standards would be relevant and
(CWA) [33 United Rele'o'8nt and .. water quality standards for the appropriate to alternatives that may impact
States Code (USC) Appropriate protection of aquatic life. CWA are the water quality of the Piscataqua River.
§1251 et seg.1: Relevant and health based oriteria developed for Remedial activities would be conducted to
National· Appropriate carcinogenic and non oarcinogenio reduce adverse impacts to the offshore.
Recommended Water oompmmds and water quality Stormwater management. erosion controls,
Quality Criteria parameters. CWA establishes and management of water discharges would
(NRWQC) (40 CFR gUidelines for pollutants in surfaoe be included in remedial activities, as
Part 122.44)GW,4"l water. CWA is also applioable for the appropriate. CWA would be used if surfaoe
aa USC 1261 et seq.; proteotion of human health from water monitoring is required to measure the
40CFR 122.44; and exposure to oontaminants in drinking effeotiveness ofa remedial aotion at a
40CFR§1a1 water as '....ell as from ingestion of oomplianoe point based on full mbdng, and

aquatio biota and fer the protection of to ensure thatminimum cleanup le'.'els are
freshwater and saltv.'ater aquatio life. being met.

~ CWA Section 402 Applicable CWA Section 402 requires NPDES These regulations would be applicable to
Manaaement National Pollutant permits for any discharges to alternatives that require water management

Discharge Elimination navigable waters. during soil excavation and where discharges
System (NPDES) (40 of treated water to a surface water body may
CFR Parts 122-125) occur. The substantive requirements would

be met if any discharges of treated water to
surface water bodies are required.
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Requirement Citation Status-ffl Synopsis Evaluation/Action To Be Taken

~EDERAL(continued\

Hazardous Waste Resource Potentially RCRA regulations govern the These performance standards would be
ConserVation and ApplicableL generation transportation and applicable if hazardous waste is generated,
Recovery Act (RCRA) Relevant and disposal of hazardous waste. The transported, treated, disposed, or stored as
Subtitle C- Appropriatef State of Maine has RCRA delegation, part of a remedial action at Operable Unit
Identification and and the Maine Hazardous Waste (OU) 2.· l\pplioable to alternatives that
Listing of Hazardous Management Rules provide in'/ol'/eoUsitetranspor1ation and disposal of
Wastes [40 Code of references to the federal RCRA . hazardous waste.
Federal Regulations regulations where appropriate.+Rese .
(CFRl Part 2611. requirements pro'/ido regulatory 10'lels Wastes generated during remedial actions
Standards Applicable for classifying 'a solid waste as a would be analyzed to determine whether
to Generators of RCRA oharaoteristio hazardous they are RCRA characteristic hazardous
Hazardous Waste (40 wast&.- wastes. If analytical results exceed the
CFR Part 262), and standards in 40 CFR Part 261.24, the waste
Standards for Defines those solid wastes that are would be managed in accordance with
Hazardous Waste subjeot to regulation as hazardous RCRA Subtit.le C requirements.
Treatment, Storage wastes under 40 CFR 282 through
and Disposal lTSD) 285 and 40 CFR 124,270, and.271. RCRA regulations for capping would be
Facilities (40 CFR Part relevant and appropriate for alternatives that
264) include a RCRA C cap.
; Toxioity
Charaoteristio (40 CFR
281.24)

RCRA Subtitle C Potentially These regulations establish standards l=Iazardous wastes generated during..
Standards Applioable Applioable for generators of hazardous walite. remedial aotions would be managed in
to Generators of aooordanoe with these regulations.
l=Ia2ardous Wasto (40
CFR 282)
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Requirement Citation Status-{lt Synopsis Evaluation/Action To Be Taken

._....- .... ,,_..__._- .. __.-

These standards would be applioable for
onsite treatment and storage of hazardous
wastes. In addition. these standards ....'ould

Establishes standards for aooeptable
management of hazardous waste.

Potentially
Applioable

RCRA Subtitle C
Standards for
Hazardous VVaste

.~ 'AI~

1_,.1\

TSD Faoilities (40
CFR 264)

pertain to oUsite waste disposal faoilities.
'Nastes generated during remedial aotions
would be disp.osed at appropriately lioensed
and permitted faoilities.

~,~
)A Aotiviti

Land Disposal
Restriotions (40 CFR
268t

RCRA Standards (40
CFR 2,64, Subpart S)

Potentially
Applioable

Potentially
Relevant and
Appropriate

Applioable to alternati'.'es in\'olving
land disposal of hazardous 'Nastes
and roquires treatment to diminish a
waste's toxioity and/or minimize
contaminant migration. Treatment
standards are pro'iided.

Provides speoial standards for
cleanup at Correotive Aotion
Management Units.

Pertains to offsite waste disposal faoilities.
'A'astes generated during remedial aotions
would be disposed at appropriately Iioensed
and permitted faoilities.

This reql:lirement is potentially relevant and
appropriate for management of remediation
wastes (e.g., staging piles) if remedial aotion
involves exoavation and staging of
hazardous INastes at OU2

RCRA Subtitle C .
Tank System
Requirements J

40CFR§264 SubJ ,part

Potentially
Applioable

These requirements apply to ownors
and operators of faoilities that use
tanl( systems to store or treat
hazardol:ls waste.

If tank systems are used te store materials
that are hazardous 'Naste, the tank systems
\'.'ol:lld be managed in aooerdanoe with these
requirements.

RCRA Subtitle C
Misoellaneous U 't
Re . AIqUirements J

40CFR§2 1X 64, Subpart

Potentially
Applioable

These requirements a I '
and operators of fa '1.f?P 't to owners
~tore, or dispose 0 01 I IDS that treat,
IA misoellaneous u

f ~azardOUS waste
AI s.

If misoellaneous units are used to treat or
stere materials that are hazardol:ls wastes,
the l:lnits will be managed aooording to these
reql:lirements.
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Evaluation/Action To Be Taken

If sonoentrations are less than 60 mg/kg,
then Subpart D would be used as releYant
and appropriate. Depending on tho remedial
aotion alternatiYe, Subparts Nand 0 would
be roleYant and apprepriate.

Synopsis

Pro\'idos regulations goyorning
disposal of PCB sontaminated waste
(40 CFR 761.60) and sleanup and
disposal options for PCB remediation
'....astes (40 CFR 761.61), whish
inGlude PCB Gontaminated

Status-flJ

Relevant and
Appropriate

__ "t

Citation

Subparts D, N, and 0

USEPA PCB Spill
CleamJp Polisy / 40
CFR 761

A .,

Requirement

~

~

orwironmontal modia. Subpart D
applies to soils oontaminated with
PCB at oonGentrations greater than
eO mg/kg GonGontrations.

\\'astes generated during remedial aGtions
would be disposed at appropriately lioensed
and permitted fasilities.

ADDliGable to alternatiYes that haye the. "_II'S ., _~'_I ,.....,"'.._
slassifisation of eash rogion, and the
ambient air quality and emission
standards

Applioable to the management and
disposal of non hai!ardoU6 wastes.

Establishes air Quality regions· the

Subp~rtsNand 0 goyern sampling
and Yerifisation of sleanup leYels. .

Potentiall'l

Potentially
AppliGable

"_11 .... "'_1.

ClassifiGation of Air
Control Law

Quality Control
Regions / as MSRA
5sa; 06 096 CMR 114

Maine Air Pollution

RCRA Subtitle 0 (40
CFR 2e8)

. r-.

Solid Wastl
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Requirement

STATE

Citation

Maine Air Pollution
Control La'....s Maine
Emission Lioense
Requirements ,I
a8 MSRA a8a and
690; 06 096 CMR 11 a

Status-~

Potentially
Applioable

Synopsis

Establishes that ne'.... and modified
sources of air emissions are required
to demonstrate that emissions do not
\'iolate ambient air quality standards.
N(y.... sources must meet pre
oonstruction monitoring and post
oonstruotion monitoring requirements.

Evaluation/Action To Be Taken

Applioable to alternati\'es that have the
potential to impaot ambient air quality
standards. If state requirements are more
stringent than federal requirements, state
requirements take preoedenoe. At the
completion of the remedial aotion, these
remedial standards would need to be met.

Hazardous Waste I Identification of
Hazardous Matter 06
096 CMR Part 800
Maine Ha2ardous
',''Vaste Management
Rules (06 096 CMR
800 801, 8aO 8a4,
8§.7}

Potentially
Applicable

This rule identifies certain substances
as hazardous matter, discharges of
which are subject to discharge
removal, notification, reporting and
other requirements under 38 MRSA.
§1317, et seq., and rules adopted
thereunder. These regUlations provide
standards for the generation,
transportation, treatment, storage, and
disposal of ha2ardous '....aste. They set
forth the state definition and oriteria for
establishing 'Nhether 'Naste materials
are ha2ardous and subjeot to
assooiated ha2ardous waste
regulations. They also provide
standards for detailing ground'Nater
monitoring requirements for hazardous
'Naste faoilities

Wastes generated as part of remedial
activities would be characterized as
hazardous or non-hazardous. If determined
to be hazardous waste, then the waste
would be managed in accordance with
regulatory requirements. TRese
performanoe standards would be potentially
applioable if ha2ardous 'A-aste is generated,
transported, treated, disposed, or stored as
part of remedial aotion at QU2.
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Requirement Citation Status-~ Synopsis Evaluation/Action To Be Taken

Discharge of Applicable These regulations set forth the state Wastes generated as part of remedial
Hazardous Matter: definition and criteria for establishing activities would be characterized as
Removal and Written whether waste materials are hazardous or non-hazardous. If determined
Reporting Procedures hazardous and subject to associated to be hazardous waste, then the waste
06-096 CMR Part 801 hazardous waste regulations. would be managed in accordance with

regulatory requirements.

Identification of Applicable These standards establish Wastes generated as part of remedial
Hazardous Wastes 06- requirements for determining whether activities would be characterized as
096 Part 850 wastes are hazardous based on either hazardous or non-hazardous. If determined

characteristic or listing. to be hazardous waste, then the waste
would be managed in accordance with
regulatory requirements.

Standards for Applicable These regulations contain Wastes generated as part of remedial
Generators of requirements for the generators of activities would be characterized as
Hazardous Waste (38 hazardous waste. hazardous or non-hazardous. If determined
MRSA 1301 et seg.. to be hazardous waste, then the waste
06-096 Part 851 ) would be managed in accordance with

reaulatorv reauirements.
Hazardous Waste Applicable This rule establishes requirements for Wastes generated as part of remedial
Manifest the use of manifests to track the activities would be characterized as
Requirements 06-096 movement of hazardous waste from hazardous or non-hazardous. If determined
Part 857 the point of generation to any to be hazardous waste, then the waste

intermediate points and finally to its would be managed in accordance with
ultimate disposition and establishes regulatory requirements.
related responsibilities and liabilities of
generators, transporters and owners
and operators of waste facilities for
hazardous waste.
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Requirement Citation Status-~ Synopsis Evaluation/Action To Be Taken

Surface W~ter Maine Surface Water Potentially This rule sets forth the Maine This would be applicable for alternatives that
Toxics Control Applicable Statewide Water Quality Criteria require water management during soil
Program (38 MSRA (SWQC) for toxic pollutants and excavation where discharges of treated
Parts 420 and 464..: procedures necessary to control water to a surface water body may occur.
470; 06~096 CMR Part levels of toxic pollutants in surface The substantive requirements would be met
530)

>
water. SWQC are set at federal if any discharges of treated water to a
NRWQC levels. surface water bodies are required.Statewide

Water Quality Criteria '....ould be used if
surface water monitoring is required to
measure the effectiveness of a remedial
action at a compliance point based on full
mixing, and to ensure that goals are being
met.

~ Maine Waste Applicable These standards regulate the These regulations would be applicable to
Manaaernent Discharge Licenses discharge of pollutants from point alternatives that require water management

(38 MRSA 413 et seq.) sources. during soil excavation and where discharges
and Waste Discharge of treated water to a surface water body may
Permitting Program occur. The substantive requirements would
(06-096 CMR 520 - be met if any discharges of treated water to
629) surface water bodies are required.

Erosion Erosion and Potentially Erosion control measures must be in These controls would be implemented if any
Sedimentation Control Applicable place before activities such as filling, ef..tRea.pplicable to alternatives that need to
(38 MRSA Part 420-C) displacing, or exposing soil or other address erosion and, sedimentation.,and
and Storm'Nater earthen materials occur. Prior storm water management. Also, awplicable
Management MEDEP approval is required if the plans would be coordinated with MEDEP
(a8 MRSA Part 420 D; disturbed area is in the direct before implementation.
06096 CMR Part 500) watershed of a body of water most at

risk for erosion lor -sedimentation.
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Requirement·

~ir Emissi

_and Use

Citation
.Storm water
Management
(38 MRSA Part 420-D;
06-096 CMR Part 500)

Maine Ambient Air
Quality Standards
(a8 MRSA 584; 06
096 CMR 110) .

Uniform Environmental
Covenants Act (MRSA
Title a8, Chapter 31)

Maine Solid Waste
Management
Regulations
(06-096 CMR Parts
400;- and 411)

Status-fll

Applicable

Potentially
Applicable

Potentially
Applicable

Potentially
Applicable

Synopsis

Storm water management measures
must be in place before activities such
as filling, displacing, or exposing soil
or other earthen material occur.

Establishes ambient air quality
standards for the protection public
hoalth and welfare for particulate
matter, sulfur dim<ide, carbon
monoxide, o~one, hydrocarbons.
nitrogen dioxide, lead, and total
chromium

Specifies required contents of
environmental covenants enacted in
the State of Maine

Provides standards for generation,
transportation, treatment, storage,
and disposal of solid and special
wastes. Also provides closure and
post-closure maintenance standards.

Evaluation/Action To Be Taken

These controls would be applicable to
alternatives that need to address storm
water management. Applicable plans would
be coordinated with MEDEP before
implementation.

Applicable to alternati\'es that ha\'o the
potential to impact ambient air quality
standards. At the completion of the remedial
action, these remedial standards would need
to be met

These standards '....ould be used if any of the
alternatives result in emission of
unacceptable levels of airborne particulates
to the atmosphere. bead and total
suspended particulato emissions may be of
concern at QU2.

This act will be relevant and appropriate if a
remedial aiternati'/e in'.'olving bUCs is
chosen.

These regulations would be applicable to
.alternatives where waste is generated.
Wastes generated during remedial actions
activities would be disposed at appropriatoly
licensed and permitted facilities.
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Requirement Citation Status-~ Synopsis Evaluation/Action To Be Taken

Additional Standards Relevant and Any facility located or to be located Waste managed within 300 feet of the 100
Applicable to Waste Appropriate within 300 feet of a 100 year flood year flood zone would be managed in
Facilities Located in a zone must be constructed. operated. compliance with these standards.
Flood Plain (06-096 .and maintained to prevent wash-out
CMR 854.16) of any hazardous waste by a 100 year

flood or have procedures in place that
which will cause the waste to be
removed to a location where the
waste will not be vulnerable to flood
waters and to a location which is
authorized to manage hazardous
waste safely before flood water can
-reach the facility.

Air Emissions' Visible Emissions TBC These regulations establish opacity These regulations would be considered for
Regulation (38 MRSA limits for emissions from several alternatives that have the potential to impact
Part 584; 06-096 CMR categories of air contaminant sources. air quality. These standards would be met if
Part 101). including general construction any of the alternatives result in emission of

activities. particulate matter and fugitive matter to the·
atmosphere (e.g., dust generation).

II •

AR - Applicable or Relevant and Appropriate Requirement
R - Code of Federal Regulations
R - Code of Maine Rules
A - Clean Water Act
DEP - Maine Department of Environmental Protection
SA - Main.e Revised Statutes Annotated
DES - National Pollutant Discharge Elimination System
WQC - National Recommended Water Quality Criteria
Q Pol'/Ghlorinated biphenvls

,RCRA - Resource Conservation and Recovery Act
SWQC - Statewide Water Quality Criteria
TBC - To Be Considered
TSD - Treatment, storage, and disposal
USC - United States Code
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RESPONSES TO MEDEP FOLLOW-UP COMMENTS DATED JANUARY 13, 2011 
REVISED DRAFT FEASIBILITY STUDY REPORT FOR OPERABLE UNIT 2 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
 
 
 
General Comment 
 

1. Comment:  Concentrations of lead as high as 25% exist in surface soil at the southwest corner 
of Building 298.  Our December 23, 2008 comments on the 2008 Revised Draft FS Report for 
OU2 insisted that this soil must be removed.  The Navy’s responses discuss the use of a cap to 
prevent exposure to this contamination.   

 
This is not a point of negotiation.  The Navy must remove the cluster of extremely high 
concentrations of lead from surface soil in this area.   
 
Please note that the MEDEP will not concur with a Record of Decision that does not specify 
removal of the highly contaminated soil at the southwest corner of Building 298.   
 
Based on the text in the Revised Alternative Descriptions either Alternative DRMO-3 or DRMO-
4 would satisfy this requirement (though without figures it is not clear exactly what areas would 
be excavated under DRMO-4). 
 
See Comment 3 for a additional information. 

 
Response:  The Navy acknowledges MEDEP concern regarding the concentrations of lead in 
soil at the southwest corner of Building 298.  The revised Alternatives DRMO-3, DRMO-4, and 
DRMO-5 in the October 2010 responses to comments include removal of contaminated soil at 
the southwest corner of Building 298.  While Alternative DRMO-2 does not include removal of 
contaminated soil at the southwest corner of Building 298, it meets threshold criteria and 
satisfies ARARS; therefore, the Navy will retain Alternative DRMO-2 for the evaluation of 
alternatives in the FS Report.  The Navy will take into consideration MEDEP’s comment 
regarding the contamination at the southwest corner of Building 298 when developing the draft 
Proposed Plan for OU2. 
 
The text in the description of DRMO-3, DRMO-4, and DRMO-5 will be revised to clarify that 
contaminated soil at the southwest corner of Building 298 and contaminated soil that may 
extend under the shoreline controls adjacent to the excavation areas would be excavated.  To 
remove contaminated soil located beneath the revetment, the top portion of the revetment would 
be removed and replaced. 

 
2. Comment:  Please label buildings 298 and 310 in the Section 1 figures. 

 
Response:  Buildings 298 and 310 will be labeled on the Section 1 figures in the draft final FS 
Report. 
 

3. Comment:  RTC 2.  “…alternatives will be revised so soil with high lead (greater than cleanup 
levels for the protection of construction workers) would either be removed or capped with a 
permanent cap system.”  
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Given the high concentrations of lead in this area (southwest corner of Bldg 298) this soil must 
be removed.  In this case, seven surface soil samples (0-2 ft bgs) at the southwest corner of 
Bldg. 298 have concentrations of lead ranging from 1% to 25.5% (99-PT01. 99-PT02, 99-PT03, 
99-PT04, DS-03, DSB-3 and TPI-SB12).  25.5% is the highest concentration of lead at OU2 and 
is present within the top 6” of soil.  This area is easily accessible to excavation equipment and 
can be easily removed.  MEDEP will not allow such high concentrations to remain on site, even 
with a cap, given their location in surface soil and ease of removal.  As previously stated in our 
December 2008 comment, this soil must be removed. See Comment 1. 
 
Response:  Please refer to the Navy’s Response to MEDEP Comment No. 1. 
 

4. Comment:  RTC 5. “The November 2005 Building 298 Trenching Closeout Report is available 
in the Administrative Record as document N00102.AR.001510.”  MEDEP does not have a copy 
of the entire Administrative Record.  Please forward a copy of this document to us as requested. 
 
Response:  The Navy apologizes for not making the original response clearer to indicate that 
the document is available in the Administrative Record on NIRIS.  As discussed subsequently, 
MEDEP was able to download the document via NIRIS and no further action is required to 
address this comment. 
 

5. Comment:  RTC 10. “There are a few isolated sample locations outside of the area delineated 
based on 4,000 mg/kg of lead that had concentrations greater than 2,000 mg/kg.” 
 
“…distribution of locations with lead concentrations exceeding 1,600, 2.000. and 4,000 mg/kg 
were not significantly different…” 
 
This response needs clarification.  The Navy must provide figures delineating the different 
concentration contours.  Nevertheless, the Navy stated in Section 2.5, “…distribution of 
locations with lead concentrations exceeding 1,600, 2,000. and 4,000 mg/kg were not 
significantly different…”  If this is the case the Navy should remediate down to the 2,000 ppm 
level.  This would be more conservative and would remove any confusion in the public’s eye 
about why the Navy would clean up to 4,000 ppm when the remediation goal is 2,000. 
 
Response:  As per the January 20, 2011 discussion between the Navy and MEDEP, figures 
showing soil sample locations with concentrations of lead greater than 2,000 mg/kg and 4,000 
mg/kg are included in Appendix A (Figures A-5 and A-6, respectively).  To facilitate 
understanding where locations are that have lead concentrations exceeding 2,000 mg/kg but 
less than 4,000 mg/kg, Figure A-11 showing the construction worker remediation area based on 
areas with lead concentrations greater than 4,000 mg/kg was revised.  The revised figure also 
shows sample locations that have concentrations exceeding 2,000 mg/kg.  The revised figure 
was provided via email to MEDEP on January 23, 2011.  The figure shows that a total of six soil 
samples exceed 2,000 mg/kg of lead that are not in the construction worker remediation area.  
Of those six, four are located within the pre-design investigation area, and the remaining two are 
isolated locations.  Figure A-11 will be revised in the draft final version of the FS to identify the 
six samples that exceed concentrations of 2,000 mg/kg of lead but are not included in the 
construction worker remediation area.   
 

6. Comment:  RTC 13. “Construction activities in the 100-year floodplain, within the OU2 shoreline 
area, are not anticipated as part of any alternatives for OU2. Therefore, the 100-year floodplain 
ARARs will not be added to these action specific ARARs tables.”   
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In the discussion of the RCRA Floodplain Restrictions for Hazardous Waste Facilities in Section 
6.1.2 of the FS Report for OU3 the Navy writes, “Portions of OU3 along the shoreline are 
marginally within the 100-year floodplain, therefore these restrictions would be relevant and 
appropriate for design, construction, operation, and maintenance of hazardous waste landfill 
covers for OU3.”  We note that Alternative DRMO-5 includes a RCRA C cap for the area now 
covered by the interim cap.  A portion of this area is included in FEMA’s July 1986 100-year 
flood map (see Figures 1 and 2, attached).  Therefore the 100-year floodplain ARARs must be 
included in both the location- and action-specific ARARs tables.  Also see Comment 14. 
 
Response:  FEMA flood maps are generated on a large scale.  The numeric flood elevations 
provided on the flood maps represent a more precise measurement than the illustrative zones; 
therefore, flood elevations were used to determine the areas of OU2 that are in the 100-year 
flood zone.  FEMA’s July 1986 flood map provide vertical elevations in the NGVD 29 datum, 
whereas the figures provided in the OU2 FS provided vertical elevations in the 2002 PNS 
Vertical Datum.  An elevation of 0 feet based on the NGVD 29 corresponds to an elevation of 
96.0 feet based on the 2002 PNS Vertical Datum.  The 100-year flood elevation and the 100-
year flood elevation based on wave action near OU2 are 9 feet and 13 feet NGVD 29, which 
correspond to the 105 and 109 feet 2002 PNS Vertical Datum, respectively.  The OU2 shoreline 
is the only portion of OU2 located at 109 feet or below (2002 PNS Vertical Datum) and is 
therefore, the only portion of OU2 within the 100-year floodplain.  The interim capped area 
(where the RCRA C cap would be placed as part of Alternative DRMO-5) is not in the 100-year 
floodplain.  Therefore, no revision to the ARARs are planned based on this comment.   
 

7. Comment:  RTC 15.  The response states that ex-situ chemical fixation will not be retained.  
However, the revised text indicates it will be retained.  Please clarify. 
 
Response:  The text will be revised to state that ex-situ chemical fixation will be retained, and 
in-situ chemical fixation will not be retained. 
 

8. Comment:  RTC 19. “Decision to remove contaminated media based on unacceptable risks for 
a receptor are based on the exposure unit and not individual soil sample locations. Remedial 
option for capping would prevent unacceptable exposure to soil, and therefore, is a viable 
alternative for evaluation in the FS.” 
 
See Comments 1 and 3. 
 
Response:  Please see the Navy’s response to MEDEP Comment No. 1. 
 

9. Comment:  Responses to EPA Comments Dated March 9, 2009, Comment 66.  In their 
response to this comment the Navy indicates they will revise the October 2008 PRG 
Development document.  Have these revisions been made?  The PRG Development document 
attached to the responses is the original Oct. 2008 version. 
 
Response:  A revised PRG development document was not provided with the October 2010 
responses to comments.  The October 2008 PRG Development document that was included in 
the November 2008 Revised Draft OU2 FS Report (as Appendix A) will be revised as indicated 
in the October 2010 responses to comments and included in the draft final version of the OU2 
FS Report. 
 

10. Comment:  Response to EPA Legal Comment 26.  “The Maine risk guidance documents will be 
removed from the text and ARARs tables, consistent with the June 2010 Final OU1 FS Report.”    
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Similar to our objections expressed in an April 6, 2010 letter to the USEPA regarding EPA legal 
comments on the OU1 FS, MEDEP strongly objects to the removal of the Guidance Manual for 
Human Health Risk Assessments from the OU2 Feasibility Study.  Please note that the 
Guidance Manual for Human Health Risk Assessments has been listed as To Be Considered 
(TBC) in the Records of Decision for Portsmouth Naval Shipyard Operable Unit 3 and for 
Brunswick Naval Air Station’s Site 7.  This document must be included in the OU2 FS text and 
ARAR/TBC tables. 
 
Response:  The Navy acknowledges MEDEP objection regarding the guidance document; 
however, consistent with the 2010 OU1 FS Report and 2010 OU1 ROD, the Guidance Manual 
for Human Health Risk Assessments will not be included as a TBC for OU2. 
 

11. Comment:  Attachment B, Revised Alternatives for OU2.  None of the alternatives reference an 
accompanying figure.  The report must include the relevant figures.  MEDEP cannot comment 
on the revised alternatives without them.  Therefore, please provide the MEDEP with figures 
reflective of the revised alternatives prior to submittal of the draft final revised FS.   
 
Response:  Revised figures for the alternatives that will be included in Section 4.0 of the draft 
final FS were emailed to MEDEP on February 22, 2011.  These revised figures will be included 
in the draft final FS Report. 
 

12. Comment:  Att. B, Revised Alternatives DRMO-3 and -4.  A summary of the November 19, 
2008 discussion lists an action item that the Navy will revise the alternatives in the FS to include 
excavation of the contaminated material in the capped area .  The descriptions of these 
alternatives implies that contaminated soil under the cap will be excavated, however,  this 
should be explicitly stated. 
 
Response:  The text will be revised to clarify that Alternatives DRMO-3 and DRMO-4 would 
include excavation of contaminated soil beneath the interim cap. 
 

13. Comment:  Att. B, Revised Alternative DRMO-3, p. 7.  The Navy states that shoreline 
stabilization revetment on the western end of the DRMO area extending to Building 298 is not 
required because contamination will be removed so that no unacceptable residential risk 
remains (above 6 feet bgs).  However, regardless of what human health risk remains on-site the 
purpose of shoreline stabilization is to prevent contamination of the river from eroded 
contaminated soil.  Because soil with high levels of lead below six feet bgs will remain shoreline 
stabilization is necessary.  
 
Response:  The following response addresses MEDEP follow-up comments related to the 
depth of contamination in the DRMO area and how the contamination is being addressed as 
part of the different alternatives.  As discussed during the January 20, 2011 conference call 
between the Navy and MEDEP, excavation to a depth of 6 feet bgs under the DRMO 
alternatives was intended as an average depth of excavation for estimation of volumes of 
contaminated soil and remedial costs associated with each remedial alternative in the FS 
Report.  Contaminated soil generally extends to the top of the rock fragment fill, which was 
generally found to be between approximately 2 to 12 feet and estimated to be on average 6 feet 
bgs.  Soil excavation in the DRMO area alternatives would extend to the depth of contaminated 
soil.  The text in Sections 2.2 and 2.5 of the draft final FS will be revised to clarify that 6 feet bgs 
represents the average depth of soil across the DRMO area, and excavation would extend to 
the top of the rock fragment fill layer.  The description of the alternatives in Section 4.0 will also 
be clarified to indicate excavation to the top of the rock fragment fill. 
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Investigations completed for the March 2010 Supplemental RI Report revealed that no 
unacceptable risks associated with contamination within the rock fragment fill were identified.  
Concern regarding the extent of soil contamination was discussed as part of the development of 
the Additional Investigation QAPP, which was implemented in 2007 and 2008.  The results of 
the 2007 and 2008 sampling and previous investigations were evaluated in the Supplemental 
RI.  The concern regarding the extent of contamination was discussed and resolved as part of 
resolution of comments on the Supplemental RI Report.  Information from technical meetings to 
resolve the comments on the Supplemental RI Report are provided in Appendix D.3 of the RI.  
Figures showing the depth of contamination at each soil boring are also located in Appendix 
D.3.  Cross-sections in the March 2010 Supplemental RI Report show the depth to the rock 
fragment fill.  Several of the cross-sections from this report will be included in Section 4.0 of the 
OU2 FS Report to show representative subsurface conditions. 
 

14. Comment:  Att. C, 1.6.1.3, p. 1-14.  “Based on a flood zone map for the PNS area, the 100-year 
flood zone in the vicinity of OU2 is at an elevation of 105 feet, and the 100-year coastal flood 
zone based on wave action is at an elevation of 109 feet (FEMA, July 1986). The OU2 shoreline 
is within these two zones. As indicated in Section 1.6.1.2, OU2 is at an elevation of 110 feet to 
140 feet. Therefore, with the exception of the OU2 shoreline, OU2 is not located within the 100-
year flood zone, and wave action would not result in flooding of the site.” 
 
The FEMA July 1986 100-year flood map referenced by the Navy clearly shows that the 100-
year flood zone extends part way into the DRMO, see Figures 1 and 2, attached.  Unless the 
elevations cited by the Navy are directly from a FEMA document associated with the flood map, 
i.e., a more precise description of the flood zone, this text is wrong and must be revised to 
indicate that portions of the DRMO are within the FEMA 100-year flood zone. 
 
Response:  Based on FEMA 100-year flood elevations, only a portion of the shoreline controls 
are within the flood zone.  Please refer to the Navy’s response to MEDEP Comment No. 6 for 
additional information on the flood zone elevations.  The text in Section 1.0 will be clarified to 
indicate the basis for the 100-year flood elevations of 105 feet and 109 feet 2002 PNS Vertical 
Datum (equivalent to 9 feet and 13 feet NGVD 29, respectively, on the FEMA map). 
 

15. Comment:  Att. C, 1.6.2, 1-18, first paragraph, last sentence. “Therefore, the extent of OU2 
contamination may not be defined in the area west of the DRMO.  It might be helpful to mention 
here that the west boundary of OU2 will be better defined after the Pre-Design Investigation 
results. 
 
Response:  The following sentence will be added to the end of the referenced sentence 
(second paragraph in Section 1.6.2):  “The extent of contamination west of the DRMO area will 
be better defined after the Pre-Design Investigation results are available for analysis.”  In 
addition, a line showing the Pre-Design Investigation boundary will be added to applicable 
figures in the FS (see Figures 2-1, 2-2, and 2-3 emailed on February 3, 2011 for example). 
 

16. Comment:  Att. C, 1.6.2, p. 1-19.  Update this section as needed to reflect the removal of lead 
contaminated soil from the DRMO Impact Area. 
 
Response:  The following sentence will be added to discuss the removal action:  “As indicated 
in Section 1.2, the Navy will conduct a removal action to remediate contamination in the 
backyards of Quarters S and N.”   
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The removal action has not been completed (final site restoration will be conducted in the spring 
2011) and the construction completion report has not been completed.  Therefore, the Navy 
does not propose adding additional information on the removal action to Section 1.6.2 (which 
discusses the results of the Supplemental RI Report). 
 

17. Comment:  Att. C,1.6.2, 1-19.  “The majority of the contaminated soil was found in surface 
fill…”   While this seems logical given the nature of the activities at the DRMO it is important to 
note that the majority of soil samples were collected from the surface fill so one would expect 
the data to be skewed towards the surface soil.   
 
MEDEP evaluated the lead soil and depth data outside the waste disposal area and determined 
that there is no trend in mean or median lead concentrations with depth for the upper 12 feet, 
although there is a spike in mean lead concentrations at 1.5 feet. Below 12 feet there appears to 
be a decrease in mean and median lead concentrations, but the mean lead concentrations at 16 
and 18 feet are still greater than 1,000 mg/kg (see Fig. 3). 
 
MEDEP does not expect the Navy to excavate below agreed-upon depths, but it is important to 
carefully describe the distribution of lead with depth so that we know what we are leaving behind 
after excavation and we can apply LUCs appropriately. As seen in Figure 4, we cannot say that 
soil below 6 feet has lead concentrations less than the unacceptable risk. In fact, we cannot 
predict what the lead concentration of soil below 6 feet will be. 
 
Response:  MEDEP concern regarding depth of contamination was discussed during the 
January 20, 2011 conference call.  Additional information is provided in the Navy’s response to 
MEDEP Comment No. 13.  As provided, the excavation would extend as deep as the 
contaminated soil extends in the excavation area.  LUCs can be identified and designed after 
the remedial action to provide the appropriate land use restrictions necessary to be protective.  
Regarding text in Section 1.6.2, additional clarification on the depth of contaminated soil with 
reference to Appendix D.3 in the Supplemental RI Report (which provides the information on the 
subsurface conditions and contaminant concentrations) will be provided. 
 

18. Comment:  Att. C, 1.6.2, p. 1-20.  “…the elevated levels in the unfiltered samples were from soil 
particulates in the groundwater.”  The Navy should not dismiss the presence of suspended lead 
particles in these wells. Unlike in soils, colloids and other suspended material in groundwater 
can be transported more easily in aquifers that are composed of large rock fragments and large 
voids. 
 
Response:   As discussed during the January 20, 2011 conference call, a reference to Section 
3.3 in the OU2 Supplemental RI Report will be added to the text.  Section 3.3 of the 
Supplemental RI Report provides the evaluation of groundwater data that support the 
conclusions provided in Section 1.6.2 of the OU2 FS Report.  As provided in Section 3.3, lead 
was not detected in the majority of groundwater samples.  In general, unfiltered samples had 
greater concentrations of copper, lead, and nickel than filtered samples.  Filtered samples had 
concentrations generally much lower or not detected.   
 

19. Comment:  Att. C, 1.6.2, 1-21, third paragraph, first sentence. “…most of the contamination at 
OU2 is in the soil above the high tide level.” Please provide evidence to support this statement.  
As described in Comment 12 above, knowledge of the distribution of lead at depth is 
constrained by the lack of data at depth, making it possible for lead amounts to appear greater 
near the surface than at depth. 
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Response:  As discussed in the January 20, 2011 conference call, the supporting information is 
in the OU2 Supplemental RI Report and a reference to this information will be provided in the 
text of the OU2 FS Report.  In particular, additional data presentation was provided during 
technical meetings to resolve a similar issue raised on during regulatory review of the OU2 
Supplemental RI Report and is provided in Appendix D.3 of the OU2 Supplemental RI Report. 
 

20. Comment:  Att. C, 1.6.3, p. 1-22.  “Surface water concentrations are considered low enough 
(i.e., similar to or less than the surface water criteria) that surface water would not adversely 
impact sediment concentrations.”  If surface water concentrations are similar to surface water 
criteria then it seems possible that given the huge volume of dilution in the river there is a 
significant groundwater source in this area.  Please discuss this possibility.  Also, please provide 
a table showing a comparison between surface water concentrations and surface water criteria 
or provide a specific reference (document and table number). 
 
Response:  As discussed during the January 20, 2011 conference call, reference to information 
in the OU2 Supplemental RI Report will be provided in the text of the OU2 FS Report.  Section 
3.4 of the OU2 Supplemental RI Report provides the requested information regarding surface 
water, and Figure 3-1 and Table 3-5 of the OU2 Supplemental RI Report provide the data.   
 
Surface water results are summarized in Section 1.6.2 of the OU2 FS Report.  As provided in 
the last paragraph of Section 1.6.2, except for one sample, metals were not detected in surface 
water samples.  Also, groundwater results (see the previous paragraph of Section 1.6.2) do not 
show a significant groundwater source at OU2.  Section 1.6.3 summarizes the results of the fate 
and transport evaluation.  The referenced sentence is the conclusion of the fate and transport 
evaluation for surface water.  As provided in the sentence previous to the reference sentence, 
groundwater concentrations are not at levels that would adversely impact surface water quality.  
Therefore, the possibility of a significant groundwater source at OU2 will not be added to the 
text. 
 
During the conference call, MEDEP requested information on data quality for the surface water 
data.  Page 3-6 (in Section 3.1) of the March 2010 OU2 Supplemental RI Report provides a 
discussion of the data quality for surface water data with reference to the OU2 Additional 
Investigation Data Package (TtNUS, August 2008).  
 

21. Comment:  Att. C, 1.6.5, p. 1-24. “…future hypothetical residential land use should use 1-acre 
exposure units for areas not currently used as residences.”  It is not clear if 1-acre exposure 
units were used.  Please clarify. 
 
Response:  The risk assessment did not evaluate receptors based on 1-acre exposure units.  
However, exposure units were taken into consideration for developing remediation areas in the 
OU2 FS Report.  The entire site was determined to have unacceptable risks for residential 
exposure; therefore, evaluating receptors based on 1-acre exposure units would not affect the 
remediation areas. 
 

22. Comment:  Attach. C, 1.7, Conceptual Site Model – Groundwater, p. 1-25. While the monitoring 
wells within the DRMO sample water within the ground, this water is really seawater. In highly 
permeable material such as the rock fragment fill, the freshwater lens at a freshwater-seawater 
interface will be very thin. The groundwater samples (except JW-1 and DW-5) in the DRMO 
have chloride concentrations that range from 45 to 115% that of seawater, supporting this 
model. Hence, most of the groundwater in the near-shore monitoring wells represent inundated 
seawater that is slightly diluted by fresh groundwater and is not water that originated as 
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precipitation and moved downward and outward towards the river. This concept is not described 
clearly in this report or the Supplemental RI and should be included as part of the conceptual 
site model. 
 
Response:  As discussed in the January 20, 2011 conference call, water beneath OU2 is tidally 
influenced by infiltrating seawater.  This water is evaluated as groundwater for potential 
exposure and evaluation of risks for the site.  Text will be added to the conceptual site model 
discussion on page 1-25 to indicate that groundwater at OU2 is tidally influenced by river water 
that infiltrates the site twice daily. 
 

23. Comment:  Att. C, 2.1.1, p. 2-3.  “…no State of Maine chemical-specific TBCs were identified.”  
Delete this sentence as the Navy identifies the State of Maine’s January 2010 Remedial Action 
Guidelines as a chemical-specific TBC, both within this section and within Table 2-1.  Also, add 
“and State of Maine” back to the first sentence in this section. 
 
Response: The text will be corrected. 
 

24. Comment:  Att. C, 2.2, 2-17, first paragraph, last sentence. The average depth of 6 feet was 
used for “estimation of volume of contaminated material for the FS.”  This statement should be 
qualified by indicating that this is not an estimate of the volume of all the contaminated material 
at OU2.  Rather, it’s an estimate of the volume above 6 feet bgs.  A significant volume of 
contaminated material will be left in place by restricting excavation to 6 feet. 
 
Response:  Please see the Navy’s response to MEDEP Comment No. 13 regarding 
contaminant depth and revision to Section 2.2. 
 

25. Comment:  Att. C, 2.5, 2-19. Exposure point concentrations (EPCs) are mentioned in this 
section but there is no explanation or demonstration of how they were calculated. Please 
provide the calculations of EPCs as an appendix. 
 
Response: An explanation of EPCs and relevant calculations will be included as part of 
Appendix A in the draft final version of the FS. 
 

26. Comment:  Attach. C, 2.5, p. 2-20.   This section references Figs. 2-1, 2-2 and 2-3 extensively 
yet the Navy did not provide updated figures. 
 
Response:  Revised Figures 2-1, 2-2, and 2-3 were emailed to the MEDEP on February 3, 
2011.  These figures will be included in the draft final FS Report.   
 

27. Comment:  It is not clear from the text or Figures 2-1, 2-2 and 2-3 if the remediation areas 
include the purple hatched area, the interim cap area and the waste disposal area or just the 
purple hatched area.  The remediation area should of course include all three areas. 
 
Response:  The figures have been revised to clearly identify the remediation areas.  The 
interim capped area and waste disposal area are included in the remediation areas based on 
potential risks to residential users, occupational workers, and construction workers. 
 

28. Comment:  The text indicates that the area of lead and copper contamination in the DRMO 
Impact Area is shown on Figs. 2-1, 2-2 and 2-3.  These figures do not show that area. 
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Response:  Because a removal action is being conducted at the DRMO Impact Area, the 
DRMO Impact Area is not included on the figures.  The following text will be removed from 
Section 2 of the document: “Also depicted on these figures is the area of lead and copper 
contamination in the yards of Quarters S and N that is being evaluated separately.” 
 

29. Comment:  Att. C, 2.5, p. 2-20. “This [dumpster storage] area was excluded from the 
remediation area for occupational workers…”  Fig. 2-2 indicates the dumpster storage area is 
included in the remediation area for occupational workers.  In fact, Fig. 2-1 and Fig. 2-2 appear 
to be identical.  
 
Response:  Revised Figure 2-2, emailed on February 3, 2011, excludes the dumpster storage 
area from the remediation area for occupational workers.  The revised figure will be included in 
the draft final OU2 FS Report. 
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