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1.0  INTRODUCTION 

1.1 PURPOSE 

The purpose of this document is to present the stone revetment replacement design for the shoreline 

within the limits of the Old Fire-Fighting Training Area (OFFTA) at Naval Station (NAVSTA) Newport, 

located in Newport, Rhode Island.  This report includes the design for a stone shoreline stabilization 

structure to replace existing shoreline armament and associated shoreline restoration.  This design was 

prepared by Tetra Tech NUS, Inc. (TtNUS) under the Comprehensive Long-Term Environmental Action 

Navy (CLEAN) Program, Contract Number N62472-03-D-0057, Contract Task Order (CTO) 65. 

 

NAVSTA Newport is located approximately 60 miles southwest of Boston, Massachusetts, and 25 miles 

south of Providence, Rhode Island (see Design Drawing T-1).  NAVSTA Newport occupies approximately 

1,063 acres, with portions of the facility located in the City of Newport and Towns of Middletown and 

Portsmouth, Rhode Island.  The facility layout is long and narrow, following the western shoreline of 

Aquidneck Island for approximately 6 miles facing the east passage of Narragansett Bay.  The OFFTA is 

located at the northern end of Coasters Harbor Island in Newport, RI (see Figure 1-1) and occupies 

approximately 5.5 acres.  It is bordered by Taylor Drive to the south and surrounded by Coasters Harbor 

(part of Narragansett Bay) to the north and east, and Narragansett Bay to the north and west.  The site is 

generally flat with gradual slopes along the shoreline.  Surface elevations range from 0 to 10 feet above 

Naval Station mean low water (MLW) along the shoreline and 10 to 12 feet above MLW across the site.  

The site is primarily and open vegetated field with few trees.  A one-story concrete block building 

(Building 144), currently used for recruiting offices, is located along the south central site boundary.  

Access to the site is restricted by a chain-link fence along the eastern, southern, and western sides.  

Additional remnant fencing from a former ball field and former recreational equipment storage area is 

located in the central portion of the site.  For additional information on the OFFTA, including history and 

regulatory status, refer to Remedial Action Work plan (RAWP) for the OFFTA site (TtNUS, 2007). 

 

This design addresses the stabilization and restoration of the former OFFTA shoreline.  The shoreline will 

be restored by removing existing stone revetment and concrete debris currently used for shoreline 

stabilization and constructing an engineered stone shoreline stabilization structure.  The shoreline 

stabilization structure is being put in place to control erosion of the shoreline and to limit the migration of 

OFFTA residual contaminated soil to Coasters Harbor and Narragansett Bay.  The remainder of this 

document discusses the design requirements for the stone shoreline stabilization structure.  These design 

requirements include, but are not limited to, material type, and placement specifications required to resist 

erosive forces associated with storm and wave energy, permit requirements for construction, and erosion 
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and sediment controls required to control the surface waters along the portion of the shoreline to be 

stabilized.   

 

1.2 REPORT ORGANIZATION 

The following information is contained in the remaining sections of this design report: 

 

• Section 2.0 summarizes the permitting requirements. 

 

• Section 3.0 summarizes pre-design investigations. 

 

• Section 4.0 describes the shoreline stabilization design, presents the design requirements, describes 

the design elements of the shoreline stabilization structure, and presents a generalized sequence of 

construction. 

 

• Section 5.0 presents the storm water pollution prevention plan including erosion and sediment 

controls. 
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2.0  PERMIT REQUIREMENTS 

The construction of the shoreline stabilization structure discussed in this report will require construction 

activities to be conducted within the following areas:  tidal waters, coastal beach, rocky shore, coastal 

bluff, manmade shoreline, and a floodplain.  Due to the nature of this work, certain regulatory 

requirements must be met.  The Rhode Island Coastal Resources Management Council (CRMC), United 

States Army Corps of Engineers (ACOE), and Rhode Island Department of Environmental Management 

(RIDEM) are the regulatory agencies responsible for work in tidal waters, coastal beaches, and 

floodplains.  In addition there are regulatory requirements for work that will result in storm water 

discharges associated with construction activity and potential dust emissions.  The RIDEM regulates 

water quality certification (WQC), storm water discharges, and air emissions. 

 

The regulatory and permitting requirements associated with construction of the shoreline stabilization 

structure are discussed below.  Because the regulatory agencies may consider the removal work 

discussed in the RAWP and the construction of the shoreline stabilization structure as a single project 

(due to their proximity) some of the permit requirements discussed below have already been discussed in 

the RAWP. 

 

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section 

121(e) exempts any response action conducted entirely on site from the need to obtain federal, state, or 

local permits.  According to 40 Code of Federal Regulations (CFR) 300.400(e), the term “on site” includes 

the areal extent of contamination and all suitable areas in very close proximity to the contamination 

necessary for implementation of the response action.  Onsite actions at CERCLA sites need only comply 

with the substantive aspects of environmental regulations, not with the corresponding administrative 

requirements.  Permit applications and other administrative requirements such as administrative reviews, 

reporting, and recordkeeping requirements are not considered for actions conducted entirely on site.  For 

the revetment design at OFFTA, the substantive requirements of permit regulations are identified in this 

section.  Although permits will not be required, all of the substantive requirements of the applications must 

be met, and assent by the regulatory agencies must be obtained.   

 

2.1 COASTAL RESOURCES MANAGEMENT PROGRAM 

The Rhode Island Coastal Resources Management Program (CRMP) requires CRMC assent for any 

alteration or activity that is proposed to take place in tidal waters, on shoreline features, and in areas 

contiguous to shoreline features within the State of Rhode Island.  Contiguous areas include all lands and 

waters directly adjoining shoreline features that extend inland 200 feet from the inland border of the 

shoreline feature.  Due to the nature of this design (shoreline stabilization) CRMC assent will be required 
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for this project.  Activities related to the shoreline stabilization structure construction include filling, 

removal, grading of shoreline features (CRMP Section 300.2), treatment of sewage and storm water 

(CRMP Section 300.6), construction of shoreline protection facilities (CRMP Section 300.7), dredging and 

dredged materials disposal (CRMP Section 300.9), and protection of submerged aquatic vegetation and 

aquatic habitats of particular concern (CRMP Section 300.18).  Therefore all substantive requirements for 

the CRMP must be met and CRMC assent must be obtained. 

 

The type of application submission (Category A or Category B) and prohibited activities associated with 

the proposed project are dependent on the category of the water body and the shoreline for proposed 

shoreline construction activities.  Coasters Harbor is classified as Type 4 Multipurpose Water (CRMP 

Section 200.4).  This classification is assigned to shorelines that include manmade shoreline (CRMP 

Section 210.6), which are characterized by concentrations of shoreline protection structures and other 

alterations such that natural shoreline features are no longer dominant.  In accordance with the CRMP, 

shoreline construction activities that include structural shoreline protection in Type 4 Multipurpose Waters 

require a Category B Application.    

 

A description of each applicable CRMP Section is presented below.  Following the descriptions of the 

appropriate sections is a description of the guidelines for Category B Applications. 

 

2.1.1 CRMP Section 300.2 – Filling, Removing, or Grading of Shoreline Features 

Filling is the deposition of materials of upland origin onto shoreline features or their contiguous areas.  

Removing is the process of taking away, including excavation, any portion of a shoreline or its contiguous 

area.  Grading is the process whereby fill or soils of a shoreline or its contiguous area are redistributed or 

leveled.  Construction of the shoreline stabilization structure will involve excavation of the existing 

shoreline and filling with armor stone to prevent erosion.  Table 2-1 presents the policies and standards, 

prerequisites, and prohibitions discussed in CRMP Section 300.2. 

 

2.1.2 CRMP Section 300.6 – Treatment of Sewage and Storm Water 

The project, revetment construction and removal action, is classified as a large project and is subject to 

the Rhode Island Pollutant Discharge Elimination System (RIPDES) general permit requirements for 

construction activities.  Therefore, all accumulated storm water must be treated to remove sediment prior 

to discharging beyond the limits of disturbance.  Table 2-2 presents the policies and standards, 

prerequisites, and prohibitions discussed in CRMP Section 300.6. 
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2.1.3 CRMP Section 300.7 – Construction of Shoreline Protection Facilities 

A shoreline protection facility is a structure built to armor a sloping shoreline face and is usually 

composed of one or more layers of stone or concrete riprap.  Revetment blankets generally conform to 

the contours of a coastal feature.  Riprap consists of stone or concrete blocks that are dumped or placed 

and installed without mortar.  Table 2-3 presents the policies and standards, prerequisites, and 

prohibitions discussed in CRMP Section 300.7. 

 

2.1.4 CRMP Section 300.9 – Dredging and Dredged Materials Disposal 

Dredging is the excavation of sediments from beneath tidal waters by mechanical or hydraulic means.  

Dredged material disposal is the process of discharging, depositing, dumping, or utilizing the sediments 

produced by a dredging operation.  The shoreline stabilization structure will require excavation for toe 

protection below tidal waters.  Even though the excavation below tidal waters will be along the shoreline, 

this excavation is considered dredging.  Therefore, this section of the CRMP is applicable.  Table 2-4 

presents the policies and standards, prerequisites, and prohibitions discussed in CRMP Section 300.9. 

 

2.1.5 CRMP Section 300.10 – Filling in Tidal Waters 

“Filling in Tidal Waters” is the placing of materials from upland sources below the mean high water level 

and includes the utilization of dredged materials to create land in tidal waters for purposes other than 

those covered by the creation of wetlands and beach replenishment or nourishment pursuant to CRMP 

Section 300.9.  Filling that is determined by the CRMC to be incidental to activities conducted in 

accordance with CRMP Section 300.7 (Shoreline Protection Facilities) is not “filling in tidal waters” and is 

addressed by the policies, prerequisites, prohibitions, requirements, and standards contained in Section 

300.7. 

 

Note, that it is the CRMC’s policy to discourage and minimize the filling of coastal waters, and filling in 

Type 4 waters is prohibited unless the filling is minimized.  Alternatives have been evaluated and filling is 

deemed necessary. 

 

2.1.6 CRMP Section 300.12 – Coastal Wetland Mitigation 

Alterations to tidal wetlands are defined to include but shall not be limited to filling, removing, or grading 

and dredging and dredged materials disposal.  Minor disturbances associated with the approved 

construction or repair of shoreline protection facilities in accordance with CRMP Section 300.7 are not 

considered alterations, however the CRMC determines whether disturbances associated with the 

approved construction or repair of protection facilities are minor.  Coastal wetlands have not been 

identified at OFFTA, rather the shoreline at OFFTA is a combination of coastal beach, rocky shore, 
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coastal bluff, and manmade shoreline.  Each of these features were identified during a coastal resource 

mapping activity conducted in December 2007 and is discussed further in Section 3.0.  Coastal beach is 

defined in CRMP Section 210.1 which states “Coastal Beaches include expanses of unconsolidated, 

usually unvegetated sediment commonly subject to wave action.  Beaches extend from the mean low 

water landward to an upland rise, usually the base of a dune, headland bluff, or coastal protection 

structure, pilings or foundation.”  The eastern portion of the site contains a coastal beach that is backed 

by a coastal bluff, although there is only about a 4 to 5 foot elevation increase from the coastal beach to 

the top of slope.  The western portion of the site contains a rocky shore which is backed by manmade 

shoreline (concrete jersey barrier backfilled with riprap).  The rocky shore includes various manmade 

items including broken concrete, asphalt, and bricks.  The coastal beach also contains manmade items, 

however, they are generally smaller than on the western side of the site.  Much of the coastal bluff on the 

eastern portion of the site contains broken concrete and rubble.  The existing shoreline is discussed 

further in Section 3.3. 

 

2.1.7 Submerged Aquatic Vegetation and Aquatic Habitats of Particular Concern 

Submerged Aquatic Vegetation (SAV) species of concern to CRMC for regulatory purposes include 

eelgrass and widgeon grass. 

 

Policies 

• The CRMC shall assess the potential impacts to SAV and its habitat from proposed activities on a 

case-by-case basis.  Such impacts may include, but shall not be limited to, the introduction of excess 

nutrients, sedimentation, shading, and/or disruption of SAV and SAV habitats. 

 

• All impacts to SAV and SAV habitats shall be avoided where possible and minimized to the extent 

practicable. 

 

Prerequisites 

• Applicants proposing activities in tidal waters under CRMP Sections 300.9 (Dredging) and 300.10 

(Filling) shall include a detailed inventory of SAV resources present using the best available data 

[e.g., aerial photography and geographic information system (GIS) maps] and include the species of 

SAV present, the depth of the SAV habitat at MLW, and the areal extent of the SAV habitat. 

 

2.2 GUIDELINES FOR CATEGORY B APPLICANTS 

The following are requirements for applicants for a Category B Application: 
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• Review the policies in Part Two of the Category B Application for the water use and shoreline 

categories the proposal may affect.  These may set limits on what may be permitted or provide 

guidance on how the work should be undertaken. 

 

• From Part Three of the Category B Application, any prerequisites that must be met before filing for a 

CRMC assent should be noted and all standards should be reviewed (see Sections 2.1.1 through 

2.1.7). 

 

• An environmental assessment of the proposal must be written to address all items listed in CRMP 

Section 300.1 and any additional requirements for Category B Applications listed for the activity in 

question in the appropriate sections of Part Three.  The amount of detail appropriate for each topic 

will vary depending on the magnitude of the project and the likely impacts. 

 

• A 30-day public notice is required for all Category B Applications.  A public hearing will be scheduled 

if substantive objections are filed within the 30-day notice period.  The public was informed of this 

project and given the opportunity to comment through the CERCLA process.  A public comment 

period was held in 2003 for the proposed cleanup of the site including construction of a revetment.  

The requirement for a public notice for this site has therefore been satisfied.  A CRMC subcommittee 

will review the proposal, the comments prepared by its staff, and all other pertinent materials, and will 

recommend action to the full Council.  If the proposal is uncontested, CRMC action is expected within 

30 working days of verification by Council staff that all informational requirements have been met. 

 

2.2.1 CRMP Section 300.1 – Category B Requirements 

All persons applying for a Category B assent are required to address the following in writing: 

 

• Demonstrate the need for the proposed activity or alteration. 

 

• Demonstrate that all applicable local zoning ordinances, building codes, flood hazard standards, and 

all safety codes, fire codes, and environmental requirements have or will be met.  Local approvals are 

required for activities as specifically prescribed for nontidal portions of a project in CRMP Sections 

300.2 (Filling, removing, or grading of shoreline features), 300.6 (Treatment of sewage and storm 

water), and 300.9 (Dredging and dredged materials disposal). 

 

• Describe the boundaries of the coastal waters and land area that are anticipated to be affected. 
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• Demonstrate that the alteration or activity will not result in significant impacts on erosion and/or 

deposition processes along the shore and in tidal waters. 

 

• Demonstrate that the alteration or activity will not result in significant impacts on the abundance and 

diversity of plant and animal life. 

 

• Demonstrate that the alteration will not unreasonably interfere with, impair, or significantly impact 

existing public access to, or use of, tidal waters and/or the shore. 

 

• Demonstrate that the alteration will not result in significant impacts to water circulation, flushing, 

turbidity, and sedimentation. 

 

• Demonstrate that there will be no significant deterioration in the quality of the water in the immediate 

vicinity as defined by RIDEM. 

 

• Demonstrate that the alteration or activity will not result in significant impacts to areas of historic and 

archeological significance. 

 

• Demonstrate that the alteration or activity will not result in significant conflicts with water-dependent 

uses and activities such as recreational boating, fishing, swimming, navigation, and commerce. 

 

• Demonstrate that measures have been taken to minimize adverse scenic impact. 

 

Additional requirements are listed for specific Category B activities and alterations in specific sections 

above. 

 

There are some additional requirements in the Application for State Assent.  Plans must be attached, and 

plans must be 8-1/2 by 11 inches.  Photographs of the construction site must be attached.  Other 

requirements (that may not be strictly applicable for a federal facility) include (1) proof of ownership (letter 

from local tax assessor) and (2) a copy of the local building permit or letter from the local building official 

stating that a building permit will be issued upon receipt of a CRMC permit. 

 

2.3 UNITED STATES ARMY CORPS OF ENGINEERS, NEW ENGLAND DISTRICT 

The ACOE regulates activities in waterways under the authority of several federal laws.  Section 10 of the 

Rivers and Harbors Act of 1899 authorized the ACOE to regulate structures and work in navigable waters 

of the United States.  This includes bank protection or stabilization activity (e.g., riprap, revetment), 
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dredging or disposal of dredged material, excavation, and filling.  Section 404 of the Clean Water Act 

authorizes the ACOE to regulate the discharge of dredged or fill material into all waters of the United 

States.  This includes placement of fill that is necessary for the construction of any structure requiring 

rock, sand, dirt, or other material for its construction and property protection and/or reclamation devices 

such as riprap and revetments.  The New England District of the ACOE has issued a programmatic 

general permit (PGP) that expedites the review of minimal impact work in coastal and inland waters within 

the State of Rhode Island (Permit No. GP-57).  There are two categories, Category 1 and Category 2.  

Category 1 activities are eligible without screening.  Determination of eligibility for Category 2 is made 

during a screening meeting by the ACOE, federal resource agencies (United States Fish and Wildlife 

Service, United States Environmental Protection Agency, National Marine Fisheries Service) and Rhode 

Island resource agencies (RIDEM and CMRC).  According to Appendix A of the Rhode Island PGP, up to 

1 acre of waterway fill is considered to be Category 2.  A Category 2 action is subject to time of year 

restrictions determined on a case by case basis.  A separate Coastal Zone Management consistency 

statement is not required for activities authorized under a Rhode Island PGP. 

 

2.3.1 General Conditions 

The following general conditions apply specifically to the project design.  Other general conditions (e.g., 

minimal effects, historic properties, endangered species, maintenance) are contained in the PGP. 

 

• The PGP shall not be used for piecemeal work and shall be applied to single and complete projects.  

All components of a single project shall be treated together as constituting one single and complete 

project.  All planned phases of multi-phased projects shall be treated together as constituting one 

single and complete project.  This means that the removal action and revetment construction would 

be considered one project. 

 

• Discharges of dredged or fill material shall be avoided and minimized to the maximum extent 

practicable. 

 

• Use of heavy equipment in wetlands shall be avoided if possible.  If such work is unavoidable, when 

site conditions are such that rutting, soil compaction, erosion, or other disturbance would result, 

equipment shall be placed on mats or other measures taken (such as delaying work until frozen or 

dry ground conditions exist) to minimize adverse effects on soil and vegetation.  Disturbed areas in 

wetlands shall be restored to preconstruction contours and conditions upon completion of the work. 

 

• Adequate sediment and erosion control management measures, practices, and devices shall be 

installed and properly maintained to reduce erosion and retain sediment on site during and after 

construction.  The devices shall be removed upon completion of the work, and the area disturbed by 
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them shall be stabilized.  The sediment collected by these devices shall be removed and placed at an 

upland location in a manner that will prevent later erosion into a waterway or wetland.  All exposed 

soil and other fills shall be permanently stabilized at the earliest practicable time. 

 

• No trench shall be excavated in flowing water unless the excavation is screened and conditioned to 

protect the aquatic environment, such as isolating the excavation by turbidity curtains, etc. 

 

• Discharges of pollutants shall be consistent with water quality standards and management practices.  

Applicants may presume that State water quality standards are met with issuance of the Section 401 

Water Quality Certification by RIDEM. 

 

• The permittee shall make every reasonable effort to execute the construction or operation of the work 

authorized herein in a manner so as to maintain as much as is practicable, and to minimize any 

adverse impacts on, existing fish and wildlife and natural environmental values and to discourage the 

establishment or spread of plant species identified as non-native invasive species by any federal or 

state agency. 

 

• Special conditions may be imposed. 

 

2.3.2 Application Procedures 

Applicants will apply directly to the appropriate Rhode Island resource agencies.  These agencies will 

send copies of complete applications to the ACOE and the federal resource agencies approximately 

5 days before the monthly screening meeting.  At this meeting, the CRMC will review the applications and 

determine if the application for Category 2 work (1) requires additional information, (2) is eligible under 

the PGP as proposed, (3) is ineligible, (4) will require project modification, mitigation, or other special 

conditions, or (5) requires individual permit review.  Concerns raised during the screening process will be 

discussed with the applicant.  The ACOE will notify the applicant in writing within 25 working days of the 

screening meeting if the project is not eligible for Category 2 and will require individual permit review. 

 

If the ACOE determines that the activity is eligible to use the PGP, the Rhode Island resource agencies 

will incorporate the ACOE PGP authorization into their written authorization.  If the activity is not eligible, 

the ACOE will notify the applicant in writing prior to any State authorization. 

 

2.4 RIDEM SECTION 401 WATER QUALITY CERTIFICATION 

Section 401 of the Clean Water Act requires all applicants for federal permits that will result in a discharge 

to waters of the State to obtain a WQC.  Work performed on the shoreline, dredging, filling in waters of 
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the State, must meet the requirements and obtain approval from the RIDEM Office of Water Resources.  

There are several enclosures that need to be included with the WQC application form, such as a site plan 

and project narrative for the project as a whole (i.e., removal action and revetment).  The application 

instructions list minimum requirements for site plans and additional requirements for dredge projects, 

filling waters of the State, and site disturbances.  Additional information may be requested by RIDEM on a 

site- and project-specific basis. 

 

Site Plan Requirements 

All site plans must be drawn to scale, at least 8-1/2 by 11 inches, have all markings permanently fixed, 

and depict the following: 

 

• Street abutting site with fixed reference point (e.g., utility poles and numbers, house numbers, or 

similar structures). 

 

• Magnetic north arrow. 

 

• Entire property boundary outline and dimensions. 

 

• Insert map showing site location in the community (locus plan). 

 

• Graphic and numeric scale. 

 

• Legend that explains all markings and symbols. 

 

• Wetland edge, perimeter wetlands, rivers, streams, and coastal feature(s). 

 

• Name of any flowing water body where applicable. 

 

• Existing and proposed contour lines at 2-foot intervals. 

 

• Proposed limits of disturbance. 

 

• All temporary and permanent erosion and sediment controls. 

 

• All temporary and permanent storm water and water quality management controls and all best 

management practices (BMPs) (where applicable). 
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All site plans must be prepared by a licensed or Registered Professional Engineer and must contain the 

stamp affixed to each sheet along with the date and signature of the professional.  All site plans 

containing more than one sheet must be numbered consecutively. 

 

Additional Requirements for Dredge Projects 

Site plans associated with dredging projects must also include the following: 

 

• The area to be dredged with the existing and proposed contours of the dredging area. 

 

• Cross-section views of the area to be dredged showing the existing and proposed contours of the 

dredging area. 

 

• The location of the disposal area with the existing and proposed contours of the disposal area. 

 

• The location of the dewatering area including the existing and proposed contours of the dewatering 

area. 

 

• Mean high and mean low water elevations. 

 

• The datum used to reference all grades and depths. 

 

• A letter requesting the time frame for dredging if work is proposed anytime other than November 1 to 

December 31. 

 

A narrative report for dredging projects must include the following: 

 

• The proposed dredging method and an estimate of the length of time to conduct the dredging project. 

 

• Calculations verifying the estimated volume of dredge material. 

 

• Aquatic resources in the area such as shellfish beds, eelgrass beds, migratory pathways, habitat for 

finfish, etc. 

 

• Information on past dredging events, historical spills, past dredging test data taken in or near the 

proposed dredge area, and the presence of outfalls for both the dredging and surrounding areas. 

110616/P 2-10 CTO 65 



  REVISION 0 
  DECEMBER 2008 
 
 

• The method of transporting dredged material to the disposal area. 

 

• Calculations verifying the capacity of the dewatering area and the disposal area. 

 

• A letter from the property owner of the dewatering and disposal areas indicating approval for the 

estimated volume of dredge material to be dewatered and/or disposed on their property. 

 

A proposed sampling plan must be submitted for review and approval prior to taking characterization 

samples.  The required sampling will depend on the proposed disposal option for the dredged material.  

At a minimum, for upland disposal, grain size analysis and bulk sediment analysis must be conducted.  

Toxicity Characteristic Leachate Procedure (TCLP) testing is recommended to determine whether the 

material is considered hazardous. 

 

Approval letters obtained from the solid waste landfill and/or the RIDEM Office of Waste. 

 

A species inventory addressing community structure may be required.  The scope of work must be 

approved by the RIDEM Office of Water Resources (OWR) prior to performing the inventory. 

 

Disposal in open water requires a narrative discussing the alternatives to open water disposal that were 

considered and why these alternatives were not chosen.  The OWR will coordinate with the ACOE and 

USEPA in developing a sampling plan for open water disposal. 

 

Additional Requirements for Filling of Waters of the State 

Site plans for projects involving filling of waters of the State must include the existing and proposed 

physical site condition, mean high and mean low water elevations, and the datum used to reference all 

grades and depths. 

 

A species inventory addressing aquatic resources and community structure may be required.  The scope 

of work must be approved by the OWR prior to performing the inventory. 

 

A narrative report including analysis of the existing uses of the area and discussion of any changes that 

will result due to the project is required.  The report must also contain a description of the need for the 

filling and a discussion of the alternatives to filling that were investigated. 

 

Provide a mitigation plan for proposed filling and resulting impacts to tidal wetlands. 
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Provide calculations showing the proposed volume of fill. 

 

2.5 RIDEM GENERAL PERMIT FOR STORM WATER ASSOCIATED WITH CONSTRUCTION 
ACTIVITY 

To reduce duplication of effort, construction activities that require a CRMC permit and/or RIDEM WQC 

approval will be automatically granted authorization from RIPDES upon departmental receipt of the 

CRMC permit and the RIDEM WQC and a complete and certified Notice of Intent (NOI) for activities that 

disturb 5 or more acres.  For activities that disturb between 1 and 5 acres, approval will be automatically 

granted authorization from RIPDES upon applicant receipt of the CRMC permit and RIDEM WQC (NOI 

not required).  Regardless of the means of obtaining approval, the permittee is still responsible with all 

terms and conditions of the RIDEM general permit and other applicable regulations. 

 

The RIDEM general permit will cover all new and existing storm water discharges associated with 

construction activity, including, but not limited to, clearing, grading, excavation, and filling where the total 

land disturbance is 1 acre or more. 

 

Allowable non-storm water discharges are limited to the following:  vehicle wash waters (no detergents), 

water used to control dust, others not applicable to this project.  If any such discharges may be 

reasonably expected to be present and mixed with storm water, they must be specifically identified in the 

Storm Water Pollution Prevention Plan (SWPPP). 

 

RIDEM must be notified in writing upon completion of land-disturbing activities. 

 

Permit Conditions 

Development of a SWPPP is required and a copy of the plan must be kept on site during construction and 

restoration activities. 

 

All storm water control measures, disturbed areas, areas used for storage of materials that are exposed 

to precipitation (including unstabilized soil stockpiles), discharge locations, and locations where vehicles 

enter or exit the site must be inspected or under supervision of the permittee at least once every 

7 calendar days and within 24 hours after any storm event that generates at least 0.25 inches of rainfall 

per 24-hour period and/or after a significant amount of runoff.  Such areas shall be inspected for evidence 

of or the potential for pollutants entering surface water or storm sewer system.  All BMPs shall be 

maintained to prevent uncontrolled releases of measurable amounts of sediment or sediment-laden water 

from traveling beyond the limits of disturbance.  If an inspection reveals a discharge of sediment, the 
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permittee must notify RIDEM of the nature of the discharge, the measures taken to clean up the 

discharge, and the measures taken to prevent future releases. 

 

Based on the results of the above inspections, the site description and pollution prevention measures 

identified in the SWPPP must be revised as appropriate, but in no case later than 7 calendar days 

following the inspection.  Such modifications must provide for implementation of any changes to the 

SWPPP within 7 days following the inspection. 

 

A report summarizing the scope of the inspection, name(s) and title(s) of personnel making the 

inspection, the date(s) of the inspection, and actions taken must be made and retained as part of the 

SWPPP for at least 5 years from the data the site has undergone final stabilization.  Such reports must 

identify any incidents of noncompliance.  Where a report does not identify any incidents of 

noncompliance, the report must contain a certification that the site is in compliance with the SWPPP and 

the RIDEM general permit. 

 

SWPPP Requirements 

The SWPPP shall be designed to address (1) pollution caused by soil erosion and sedimentation during 

and after construction and (2) storm water pollution caused by use of the site after construction is 

completed including, but not limited to, parking lots, roadways, impervious surfaces, and maintenance of 

grassed areas.  SWPPPs that require the practice of engineering must be stamped and signed by a 

Registered Professional Engineer.  The SWPPP shall describe and ensure the use of BMPs associated 

with site activities.  BMP selection shall include an evaluation of the effectiveness of available practices 

and be made with proper references.  Available guidance includes the following: 

 

• RIDEM Soil and Erosion Control Handbook 

• RIDEM Storm Water Design and Installation Standards Manual 

• RIDEM Artificial Wetland for Storm Water Treatment 

• EPA Storm Water Management for Construction Activities 

 

If the SWPPP is not required to be submitted along with the NOI, it shall be made available to RIDEM 

upon request.  (An NOI is not required for this project.)  The permittee must amend the SWPPP based on 

RIDEM comments and submit a written certification within 7 days of notification to proceed. 

 

The SWPPP shall be amended whenever there is a change in design, construction, operation, 

maintenance, or other procedure that has a significant effect on the potential for discharge of pollutants or 

if the SWPPP is ineffective. 
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The SWPPP shall, at a minimum, include the following (summary – see RIDEM general permit for 

specifics): 

 

• Site Description:  Site plan, narrative, total area of site and total area of disturbance, calculated pre-

construction and post-construction runoff coefficients, description of soils and erodibility hazard as 

listed in the Soil Survey of Rhode Island, potential sources of pollution, list of sources of allowable 

non-storm water discharges, and any existing data on the quality of known discharges from the site. 

 

• Vegetative Erosion and Sedimentation Controls:  Description of vegetative BMPs to be implemented 

as soon as possible but not more than 14 days after construction activity in an area has temporarily or 

permanently ceased unless the activity is to resume within 21 days. 

 

• Structural Erosion and Sediment Controls:  Description of structural BMPs. 

 

• Post Construction Storm Water Management:  Measures to be installed during the construction 

project to control pollutants in storm water discharges that will occur after construction has been 

completed. 

 

• Other Controls:  Offsite vehicle tracking of sediments (gravel entrance, exit, and parking areas), 

waste disposal, spill prevention and response procedures, control of allowable non-storm water 

discharges, good housekeeping. 

 

• Maintenance of erosion and sediment controls. 

 

2.6 AIR EMISSIONS 

Air pollution control permits are not required for the removal action or revetment construction.  However, 

the following are some requirements related to onsite actions and fugitive dust: 

 

• Open fires are not permitted. 

• Materials must not be handled in such as way that allows airborne particulate matter (fugitive dust) to 

travel beyond the property line without taking adequate precautions. 

• No objectionable odors are permitted beyond the property line. 
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3.0  PRE-DESIGN INVESTIGATION SUMMARY 

Three pre-design investigations were conducted at OFFTA to obtain information to support the shoreline 

revetment design.  In 2003 a soil pre-design investigation was conducted at OFFTA to acquire data to 

asses the horizontal and vertical extent of construction debris and soil contamination at OFFTA.  

Additionally this investigation collected limited geotechnical data for installation of the stone revetment at 

the shoreline (TtNUS, 2005).  In December 2007, coastal resources (such as coastal beach, eelgrass 

beds, etc.) along the shoreline of OFFTA were delineated and mapped.  The eelgrass (SAV) limits were 

re-delineated in August 2008.  The third pre-design investigation was conducted in March 2008 to obtain 

additional geotechnical data near the shoreline of OFFTA to supplement the information collected in 

2003.  Each of these three investigations will be discussed in this section as they relate to the revetment 

design.   

 

3.1 SOIL PRE-DESIGN INVESTIGATION 

As indicated above, the primary objective of the Soil Pre-Design Investigation was to collect data to 

assess the extent of debris and soil contamination at OFFTA.  The soil pre-design investigation included 

advancing 35 soil borings across the site to characterize the subsurface conditions and to collect soil 

samples.  Continuous samples were collected from each of the 35 borings at 2-foot intervals, starting 

from 2 feet below the base grade elevation.  Borings were advanced to the top of the bedrock or a 

maximum of 20 feet below base-grade elevations.  Samples from every other interval below base-grade 

(i.e. 2-4 feet, 6-8 feet, 10-12 feet, and 14-16 feet) were selected for laboratory analysis for gasoline-range 

organics (GRO), polynuclear aromatic hydrocarbons (PAHs), total petroleum hydrocarbons (TPH), and 

target analyte list (TAL) metals.  Grain size analyses from one interval were analyzed from 12 of the 

borings.  The soil borings were installed on a rough grid pattern over the OFFTA site.  The borings 

located closest to the top of the slope above the shoreline were chosen for the grain size analyses.  No 

borings were advanced into the shoreline.  All samples were collected using a conventional hollow-stem 

auger rig and split barrel samplers.  Samples were acquired by driving three-inch diameter split barrel 

samplers ahead of a 4-inch (inner diameter) hollow stem auger.  The split-barrel samplers were driven 

using a 300-lb hammer dropped 18-inches.  A log was maintained of each boring and the soil was visually 

classified in accordance with the Unified Soil Classification System (USCS) by a TtNUS geologist.  The 

entire soil pre-design investigation report is provided in Attachment A on disk in a portable document 

format (PDF) format including boring logs from the soil pre-design investigation and the previous remedial 

investigation.  Geological cross sections were developed for OFFTA in the soil pre-design investigation 

report.  Those geological cross sections are provided in Attachment A.   
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As shown on the geological cross sections in Attachment A the surface of OFFTA is composed of fill 

material (described as fine to medium sand, silt, gravel and rock fragments mixed with varying amounts of 

construction debris including asphalt, concrete, metal, brick, wood and glass).  The fill is underlain by silty 

sand and gravel.  This is sometimes underlain by a till material described as dense silt and fine to 

medium sand, gravel and rock fragments.  Beneath the till and the silty sand and gravel layer is bedrock.  

In addition a relatively thin layer of peat (maximum thickness 3 feet) was encountered in four borings.  

The greatest thickness of peat was encountered in soil boring SB-428 which is located in the central 

portion of the site near the storm water outfall.  The soil pre-design investigation report also noted that 

very loose and loose sands were also encountered in soil boring SB-428, SB-429, SB-404 and SB-430.  

These borings are located in the central to east central portion of OFFTA in the borings closest to the 

shoreline.  The soil pre-design investigation indicated that these loose sands represent potential stability 

issues during future construction.  These soil borings are presented in Attachment A with the geological 

cross sections. 

 

3.2 2008 GEOTECHNICAL INVESTIGATION 

The March 2008 geotechnical investigation was conducted to supplement the data collected during the 

2003 soil pre-design investigation.  The objectives of the 2008 goetechnical investigation were as follows: 

 

1) Confirm the presence of the peat layer near the center of the site and obtain an undisturbed sample 

of the peat material to estimate soil strength parameters. 

 

2) Advance borings on the beach to determine the types of soil present and to determine if the peat 

layer extends under the beach.  Collect soil samples from the beach at depth to characterize the 

materials.  Obtain environmental samples in the beach borings to determine if contaminants are 

present.   

 

3) Co-locate borings with previous borings to confirm the presence of loose sands and to obtain 

Standard Penetration Test (SPT) blow counts to allow a comparison of the blow counts recorded 

during the previous investigations and those recorded during this soil pre-design investigation.  SPT 

blow counts can be used to estimate soil strength parameters, however, the blow counts recorded 

during the 2003 soil pre-design investigation used a non-standard split spoon so that enough sample 

material could be recovered for the environmental tests.  The SPT blow counts were then used to 

select strength parameters in the stability analysis of the revetment for granular materials. 

 

4) Collect analytical samples on the beach at depth since no previous at depth samples were collected 

from the beach area in previous investigations and contamination is suspected in this area. 
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Tables 3-1 and 3-2 summarize the samples collected for this investigation and the rationale for obtaining 

the samples.  Figure 3-1 shows the location of the samples collected for this investigation. 

 

In addition to the boring program, additional information concerning the rocky material on the western 

portion of the shoreline was collected.  The western shoreline portion of the site has been identified as 

rocky shoreline and is characterized by cobbles/boulders and broken concrete that cover the shoreline.  

Drilling through this material would be difficult, and a laboratory grain size analysis of this material would 

not be possible without a very large sample.  Installation of the proposed revetment in this area will 

require excavation of this material and possibly replacement with similar sized uncontaminated material 

from an off-site source.  To determine the size of stone that potentially will be required for the shoreline 

restoration in this area following installation of the revetment, a visual survey of the rock sizes was 

conducted at the three locations shown on Figure 3-1. 

 

The visual survey consisted of marking a 5 foot square plot on the beach and recording the number of 

stones of various sizes that are present on the ground surface to determine an approximate gradation of 

the existing rocky shoreline material.  The plots were also photographed with reference lengths to record 

the condition of the beach prior to construction.  Excavation and drilling was not performed in this area.  

The visual survey of the rocky shore material was completed on April 9, 2008.  

 

Results 

Geotechnical Borings 

The geotechnical investigation was completed during March 12 through 14, 2008.  All of the five boring 

locations (GT-1 through GT-5) were successfully installed.  Two borings were completed at location GT-2.  

The first GT-2 boring was drilled to log the lithology and to define the top and bottom of the peat layer.  

The second GT-2 boring was then installed to collect an undisturbed sample of the peat.  The boring logs 

and test results are provided in Attachment A.   

 

Peat was identified in borings logs for GT-1, GT-2 and GT-4 as was expected since peat had been 

located in adjacent borings during the 2003 soil pre-design investigation.  The thickness of peat in boring 

GT-2 was 4 feet, however the previous boring in this area (S428) only showed a thickness of 6 inches.  

Because of the greater thickness during the 2008 geotechnical investigation in the GT-2 boring, a 

consolidation test was also completed on the peat sample.    

 

Borings GT-1, GT-2 and GT-4 roughly confirmed the 2003 soil pre-design information concerning 

lithology at these locations.  The top 6 to 8 feet of material in borings GT-1, GT-2 and GT-4 are generally 

fill materials composed of silty sands, with rock and brick fragments.  Beneath the fill material, silty sand 
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was sometimes present directly above a peat layer that ranged in thickness from 1 foot in GT-4 to 4 feet 

in GT-2.  Beneath the peat layer silty sands and sandy silts were encountered.  The top 4 to 5 feet of 

these three borings were recorded as being medium dense to dense based on SPTN values.  Beneath 

the top 4 to 5 feet, the soil was loose to very loose through the peat layer.  Weight of hammer (WOH) 

blow counts were recorded in the peat layer in borings GT-2 and GT-4.  With greater depth the soil 

became denser.  Generally the soil beneath this loose layer starting at about 12 to 14 feet below ground 

surface was medium dense.   

 

Borings GT-3 and GT-5 encountered sand and gravel in the top two feet of the boring which was then 

underlain by fine silty sand.  Peat was not found in the beach borings, however, very loose silty sand was 

present directly below the surficial sands and gravels.  Boring GT-5 had WOH blow counts between 6 to 

11 feet below ground surface.  Boring GT-3 had WOH blow counts between 6 to 8 feet below ground 

surface.  The silty sand became denser with increasing depth.  Tables 3-3 and 3-4 summarize the 

geotechnical data collected during the 2008 investigation.  Attachment A contains the soil boring logs and 

the geotechnical testing results.  

 

Visual Survey of Rocky Shoreline 

The visual survey of the rocky shoreline was completed on April 9, 2008 and was intended to estimate the 

size of the existing rocks on the shoreline in the event that additional similar material must be brought on 

site to restore the rocky shoreline following installation of the revetment.  Figure 3-1 shows the three 

locations where the rocky shore material was surveyed.  Field log sheets from this survey are included in 

Attachment A.  The largest pieces of material on the beach were greater than 3 feet in length in the 

largest dimension.  Many stones fell into the 24 to 12 inch range.  Rocks were also counted for the 12 to 

4 inch range and 4 to 2 inch range.  The voids between the rocks on the shore were filled with sands and 

smaller gravels.  In addition to the natural materials on the shoreline, bricks and concrete slabs were 

noted. 

   

Analytical Sample Results from the Beach Borings 

Four samples were collected and analyzed for TAL metals and TPH diesel range organics (DRO).  Two 

samples were collected from each of borings GT-3 and GT-5.  The analytical samples were collected from 

intervals that were not collected for geotechnical analysis.  The samples were collected from the 2 to 

4 foot interval and the 8 to 10 foot interval.  The sample results are summarized in Table 3-5.  The sample 

results presented in Table 3-5 have been validated.  As a comparison, the RIDEM Industrial/Commercial 

criteria for direct exposure are included in Table 3-5.  Exceedances of the criteria are highlighted in Table 

3-5.  A concentration of 3,300 mg/kg of TPH DRO was detected in sample OFF-GT-3-SB0204 (Boring 

GT-3, 2 to 4 depth) which exceeds the RIDEM industrial/commercial criteria of 2,500 mg/kg.  The 
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concentration of TPH DRO in boring GT-5 at this interval was also elevated (320 mg/kg) but well below 

the industrial/commercial standard.  The TPH DRO concentrations at the 8 to 10 foot interval were much 

less (23-34 mg/kg).  All other concentrations were below the criteria except for a reported concentration of 

7 mg/kg of arsenic in the field duplicate of sample OFF-GT-5-0810 which matches the criteria.  The 

concentration of arsenic in the original sample was 6 mg/kg which corresponds to the result in the field 

duplicate.  The validated results are included in Attachment A. 

 

3.3  COASTAL RESOURCES AREA MAPPING 

Ecotones, Inc., under subcontract to TtNUS mapped the coastal resources at OFFTA on December 10 

through 12, 2007.  The coastal resources mapping included delineating of various coastal resources and 

surveying the locations of these coastal resources.  Figure 3-2 presents the coastal resource mapping 

area.  The SAV investigations were conducted to 50 feet offshore.  The landward edge of the SAV was 

delineated along the shoreline of OFFTA.  Details of this delineation are provided in Attachment A.  The 

SAV observed was eelgrass.  Eelgrass was observed in the western section of the shoreline 

approximately 20 to 30 feet offshore of MLW.  It was noted that no measurements or estimates of percent 

cover or mean blade length were conducted of the eelgrass.  It is expected that the density and the blade 

length of eelgrass would increase during the growing season.  Peak biomass of the eelgrass in 

Narraganset Bay is during the months of July and August.  Identification and characterization of eelgrass 

bed per CRMP Section 300.18 require delineation during the peak biomass months.  Therefore, the 

eelgrass beds were re-delineated in August 2008.  Figure 3-2 presents the August 2008 eelgrass limits. 

 

In addition to the delineating the eelgrass, the coastal resources mapping identified, areas of coastal 

beach, coastal bluff, rocky shore, Type 4 tidal water, and manmade shore.  Each of these features is 

shown on Figure 3-2.  Details of the delineation are contained in the field documentation report contained 

in Attachment A.  The coastal beach areas are primarily on the eastern and central portions of the OFFTA 

shore line.  The coastal bluff backs the coastal beach on the eastern portion of the site.  The rocky 

shoreline comprises the western portion of the site and is backed by the manmade shore line that 

consists of a concrete jersey barrier and a riprap area landward of the jersey barrier. 
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4.0  SHORELINE STABILIZATION STRUCTURE DESIGN 

The purpose of this section is to present a description of the shoreline stabilization design.  This 

description includes design criteria or performance standards, detailed descriptions of the material to be 

used to create the OFFTA shoreline stabilization structure, and a construction sequence to ensure 

compliance with the CRMC, ACOE, and RIDEM requirements discussed in Section 2.   

  

4.1 DESCRIPTION OF THE SHORELINE STABILIZATION DESIGN 

The shoreline stabilization structure is to be constructed along the northern end of Coasters Harbor Island 

within the limits of the OFFTA site.  The structure will be constructed as part of the restoration process 

associated with the removal action to be completed at the OFFTA site.  The existing conditions within the 

OFFTA site are presented on Design Drawings C-1 and C-2 and the limits of excavation for the shoreline 

stabilization structure are presented on Design Drawings C-3 and C-4.  These design drawings and the 

design drawings referenced in the following text are provided in Attachment B. 

 

4.2 PERFORMANCE STANDARDS 

The performance standards and design criteria associated with the construction of the OFFTA shoreline 

stabilization structure are presented below.  In addition, design drawings are provided in Attachment B 

and construction specifications are provided in Attachment C. 

 

4.2.1 Shoreline Protection Criteria 

To protect the northern end of Coasters Harbor Island from the erosive forces associated with storm and 

wave energy generated within Coasters Harbor and Narragansett Bay, and to prevent further erosion of 

potentially impacted (contaminated) sediments from the OFFTA site to these tidal waters, the Navy is 

constructing a shoreline stabilization structure consisting of graded rip-rap (stone).  Shoreline protection 

design criteria was used to develop the design for the shoreline stabilization structure that resists the 

energy associated with wind and wave action generated during the 100-year design storm.  It is not the 

intent of this design to guard against the storm surge that might accompany such storm events.  Based 

on flood insurance mapping, the 100-year flood elevation at the site ranges from elevation 13 and 15 feet 

NGVD 1929 (14.8 and 16.8, respectively, Naval Station MLW).  These flood elevations would inundate 

the northern third of Coasters Harbor Island.  Therefore, this design provides shoreline stabilization to the 

top of the existing shoreline slope identified on Design Drawing C-1, and does not increase the height of 

the existing shoreline slope to protect Coasters Harbor Island against potential storm surges. 
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The following describes the performance standards and design requirements of the proposed shoreline 

stabilization structure. 

 

Design Storm and Wave Energy – The design of the shoreline stabilization structure is directly 

associated with the wind and wave forces generated during storm events.  The larger the wave 

associated with a storm event, the more energy and erosive forces exerted on a shoreline.  As directed 

by the Navy, the design of this shoreline stabilization structure is based on the wind and wave forces 

generated by a 100-year storm.  Using the open water fetch, wind direction, and wind speeds associated 

with a 100-year storm, the design wave was sized using the Automated Coastal Engineering System 

(ACES) Version 4.0 software.  The western portion of OFFTA is less protected than the eastern portion of 

OFFTA and subjected to a larger fetch across the east passage of Narragansett Bay (approximately 

2.5 miles).  The eastern portion of OFFTA is within Coasters Harbor and is subject to a smaller fetch 

(approximate 0.4 miles).  A separate design wave was calculated for both the western and eastern 

portions of the site because of the differences in wave energy expected across the site.    

 

The 100-year wind speed and duration (design wind) was taken from a recent study performed for 

NAVSTA Newport completed by Science Application International Corporation (SAIC) for the breakwater 

constructed along the western shoreline of Coaster Harbors Island.  The study is titled Environmental 

Planning Study for the Water Front Security Barrier Alternative for the Naval Station Newport, June 2004.  

This design wind for OFFTA was selected because of the proximity of the northern end of the breakwater 

and the OFFTA site shoreline stabilization structure.  The location of the breakwater is shown on 

Figure 1-1.  The 100-year wind velocity is based on a 90 mile per hour (30 second duration) wind velocity 

from the northwest (as reported in the SAIC study).  Both the eastern and western portions of OFFTA 

have the longest fetch from the northwest direction.  The design wave calculations for OFFTA are 

provided in Attachment D.  The design wave for the western portion of the site was calculated to be 

4.33 feet.  The design wave for the eastern portion of the site was calculated to be 2.1 feet.  The divide 

along the shoreline where the design wave height transitions from 4.33 feet to 2.1 feet is identified on 

Drawing C-2 provided in Attachment B. 

 

Shoreline Stabilization Structure and Slope – In accordance with the CRMC, the use of sea walls and 

bulkheads for shoreline stabilization is not desired; therefore, the shoreline stabilization structure will be 

constructed of rip-rap material having a minimum specific gravity of 165 pounds per cubic foot.  The slope 

of the shoreline stabilization structure [approximately 2 feet horizontal to 1 foot vertical (2H:1V)] will be 

steeper than the existing shoreline which has an average slope of approximately 5H:1V.  The change in 

slope will allow for the restoration of the existing coastal beach and will allow for the protection of eelgrass 

located off the western portion of the OFFTA site (shown on Design Drawing C-1 in Attachment B).  

Increasing the slope of the shoreline stabilization structure in this area will reduce the distance that the 
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shoreline stabilization structure will extend toward the harbor.  Increasing slopes and pulling the shoreline 

back will result in keeping the limits of excavation a minimum of 45 feet from the eelgrass beds and the 

constructed revetment no closer to the harbor from the historic shoreline (based on a site survey dated 

1997 and updated in 1999).  Under the worst case situation, the 45 foot minimum offset will provide a 

minimum of 5 feet between the end of the portable dam membrane and the eelgrass beds (see 

Figure 4-1).  However, at most locations, more than 15 feet is provided between the waterward limits of 

the portable dam membrane and the eelgrass bed.  Prior to the implementation of work, the eelgrass 

must be surveyed during peek biomass months (July and August) and during a pre-construction survey.  

The limit that is closest to the shoreline during these two surveys must be protected and the excavation 

limits must be adjusted as necessary to allow placement of a portable dam (or similar device) and 

maintain a minimum of 45 feet between the waterward limits of excavation and the eelgrass.  If a device 

other than a portable dam is used, a minimum distance of 5 feet must be maintained between the 

landward edge of the eelgrass and the waterward limits of the accepted device.  

 

On the western portion of the site, the limit of the shoreline has changed over the years due to erosion 

and construction activities.  The historic limit of the shoreline has been inferred as the historic top of slope 

on this part of the site.  On the western portion of the site, the historic shoreline was further inland than 

the current “jersey” barrier which marks the boundary of the rocky shore material.  The historic top of 

slope is shown on Figure 3-2.  Based on discussions with the regulators, it was decided to move the toe 

of the western revetment section to be no closer to the water than the historic top of slope.  This will result 

in an increase in shoreline in this area over what is currently present and what was present historically.   

 

On the eastern portion of the site these is little to no difference between the current and historic shoreline.   

 

Shoreline Stabilization Toe Configuration – The toe configuration presented in this design recognizes 

that the OFFTA shoreline could be characterized as a low scour potential site, given its location within 

Narragansett Bay and proposed revetment position landward of the existing beach/shoreline.  Based on 

the low scour potential, the toe protection element of the revetment structure as proposed in the 

100 percent design has been reduced.  

 

According to USACE guidance for low scour potential sites the revetment is buried to a depth equal to the 

anticipated depth of scour and additional rock is not needed for toe protection.  Separately, CRMC 

guidance suggests burying the revetment to mean low water elevation for toe protection, which in this 

case results in approximately the same toe burial depth suggested by the USACE guidance. 

 

Both the east and the west revetment structures will be buried to roughly mean low water inline with the 

CRMC guidance and USACE details for a low scour potential site.  Based on discussions with CRMC and 
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RIDEM, this configuration will achieve the project goal of adequately protecting the shoreline.  Further 

details of the toe configuration are provided in the calculations in Attachment D.   

 

Stability Analysis – Stability analyses of the proposed revetment were conducted and are included in 

Attachment D.  The stability of the revetment with regard to the stabilization stone sliding on the geotextile 

(veneer stability) was evaluated as well as the overall stability of the slope. 

 

The veneer stability was evaluated for the eastern portion of the site where the revetment will have a two 

foot horizontal to one foot vertical slope.  Veneer stability was not evaluated for the western portion of the 

site since the base of the revetment is large and flat.  The veneer stability calculations are included in 

Appendix D.  The factor of safety (FS) against sliding for the eastern section was 1.5, which is acceptable 

for long term conditions. 

 

The information collected during the soil pre-design investigation and the 2008 geotechnical investigation 

were incorporated into the stability analysis.  The stability analysis was conducted using PCSTABL5M 

computer code.  The PCSTABL5M model is a two-dimensional limit equilibrium slope stability program.  

Two cross sections were analyzed, one cross section was analyzed in the center of the site where the 

greatest thickness of peat was detected (near borings GT-1, GT-2 and GT-3) and where loose silty sands 

were encountered.  A second cross section was analyzed in the western portion of the site, since the 

proposed revetment has a different configuration. 

 

Three cases were analyzed for the global slope stability at each cross section location; proposed 

conditions (‘end of construction’ case) under both static and pseudo-static (earthquake) loading and a 

‘during construction’ case.  The ‘during construction’ case considers that the slope has been cut back 

prior to placement of the riprap.  The ‘end of construction’ case represents the condition of the slope 

following construction.   

 

The water table for the ‘end of construction’ case incorporated the highest water table based on 

measured water levels in the wells adjacent to the cross sections.  The ‘during construction’ case and the 

pseudo-static loading case both used the average water table because these are transient conditions and 

it is unlikely that the highest groundwater elevation would occur during these relatively short term events. 

 

The ‘during construction’ condition assumes that the base of the excavation is dewatered to one foot 

below the base of the cut slope and excavation base.  Stability analyses have indicated that the loose 

silty sand that exists on the eastern portion of the site at the base of the excavation could boil and result 

in a progressive slope failure if the water table is not lowered at least one foot below the base of the 

excavation.  With the water table lowered in the stability analysis below the cut slope and the excavation 
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base, the minimum FS of the eastern cross section was 1.1.  A FS of 1.1 is generally considered 

acceptable for construction conditions.  The minimum FS for the western section for the ‘during 

construction’ conditions was 1.4. 

 

For the ‘end of construction’ conditions the lowest FS was found outside of the proposed revetment on 

both the eastern and western sections.  That is the critical failure surfaces initiated and terminated on the 

waterward side of the proposed revetment.  In order to evaluate the stability of the revetment, failure 

surfaces were forced through the revetment as well as elsewhere on the cross section. 

 

For the eastern cross section the minimum FS ‘end of construction’ conditions for a failure surface 

through the revetment was 2.5.  The minimum FS anywhere in the cross-section was 2.0.  Under the 

earthquake loading the minimum FS was 1.3 anywhere on the cross-section and 1.4 through the 

revetment.  Generally the critical failure surfaces passed through the silty sand layers.  The critical failure 

surfaces are shown in the stability calculations in Appendix D.   

 

For the western cross section the minimum FS under ‘end of construction’ conditions for a failure surface 

through the revetment was 2.4.  The minimum FS anywhere in the cross-section was 2.1.  Under the 

earthquake loading the minimum FS was 1.4 anywhere on the cross-section and 1.4 through the 

revetment.  Generally the critical failure surfaces passed through the silty sand layers. The critical failure 

surfaces are shown in the stability calculations in Appendix D.   

 

The critical cross-sections modeled with the 'end of construction' conditions resulted in factors of safety 

greater than 1.5; therefore the stability of the revetment is acceptable for static conditions.  Under the 

earthquake loadings the FSs for ‘end of construction’ conditions was greater than 1.1 and is therefore 

judged to be acceptable.  For the 'during construction' conditions the minimum FS was 1.1 and is judged 

to be acceptable. 

 

During the construction of the revetment, the cut slope and base of excavation should be dewatered at 

least 1 foot or instability may develop.  Alternate means of temporarily stabilizing the base of the 

excavation and slope are subject to review by, and approval of, the Navy. 

 

Supplemental Stability Evaluation Considering Reduced Toe Configuration – Discussions with 

RIDEM and CRMC in they spring of 2009 resulted in a reduction in the size of the revetment structure at 

OFFTA.  A supplemental evaluation of the stability of the revetment structure was completed to determine 

if the factor of safety was reduced by the change.  A calculation that comprises the evaluation is 

contained in Appendix D. 
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The conclusion of the evaluation is that the revised revetment geometry does not have an adverse effect 

on the global factor of safety of the revetment for either the eastern section or the western section for both 

'during construction' and 'end of construction' conditions. 

 

Shoreline Stabilization Structure Stone Size – Using the shoreline slopes and design wave height 

presented above, the Army Corps of Engineers, Design of Coastal Revetments, Seawalls, and Bulkheads 

(ACOE Engineer Manual 1110-2-1614) was used to calculate the average stone size to be used in the 

shoreline stabilization structure.  As indicated above, the slopes and wave heights change across the 

length of the shoreline stabilization structures.  Therefore, the average stone size will also change across 

the length of the shoreline stabilization structure.  To account for the changing design wave heights and 

slopes, multiple stone sizes, based on a unit weight of 165 pounds per cubic feet, were calculated.  The 

average stone sizes are then used to calculate the structure thickness and gradation.  The calculated 

structure thickness is the required thickness needed to absorb the energy exerted on the shoreline by the 

calculated design waves.  The calculated riprap gradation identifies the minimum and maximum stone 

sizes to be used within the structure so that the riprap stones interlock with one another to reduce stone 

movement.  The average stone sizes calculated for the shoreline stabilization structure and the required 

stone gradations are presented in the Shoreline Stabilization Calculation and the Revetment Stone 

Gradation Calculation presented in Attachment D.  The following summarizes the average stone sizes 

and structure thicknesses required for the shoreline stabilization structure.  The required stone gradations 

are presented in the Construction Specifications presented in Attachment C. 

 

Average Stone Size Design Wave 
Heights (ft) 

Shoreline Slope 
Nominal 

Diameter (ft) 
Weight (lbs) 

Structure 
Thickness (ft) 

4.33 2H:1V 1.75 - 2.0 779-1169 3.5 
2.1 2H:1V 1.0 89-134 2 

 

4.2.2 Excavation Requirements 

The excavation for the shoreline stabilization structure will include removal of the existing soil and rubble 

located along the northern shoreline of Coasters Harbor Island.  The extent of excavation will be that 

required to establish the sub-grade for the shoreline stabilization structure.  The elevations and slopes 

needed to establish the shoreline stabilization structure interim grade will range from 0.0 feet Naval 

Station MLW elevation to the top of slope (varying elevations) at a slope of 50 percent.  Dewatering of the 

excavation to 1.0 foot below the base of excavation may be required to ensure the stability of the slope 

during construction.  The interim grades are presented on Design Drawings C-3 and C-4 (provided in 

Attachment B).  Note that following placement of sands and gravel to restore the coastal beach, final 
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construction grades of the coastal beach will not exceed the 30 percent requirement identified in 

Table 2-1.  The face of the revetment stone will exceed 30 percent. 

 

Although the excavation required to construct the shoreline stabilization structure is outside the limits of 

soil excavation identified in the RAWP, the required excavation is still within the limits of the OFFTA site 

and it is expected that the excavated soil will have some fuel oil contamination.  The beach soil samples 

collected in March 2008 did indicate that elevated levels of TPH were present as described in Section 3.0.  

Therefore, the soil removed from the shoreline during the construction of the shoreline stabilization 

structure will be sampled to determine the proper disposal of this material.  The Contractor as part of the 

Contractor's work plan will submit a sampling and analysis plan for the excavated materials.  In addition, 

upon establishing the subgrade for the shoreline stabilization structure, the exposed soil will be sampled 

to determine concentrations of remaining contamination.  Section 4.2.3 outlines the proposed sampling 

guidelines or sampling requirements; the actual sampling plan will be prepared and submitted by the 

Contractor. 

 

Contaminated soil was excavated from OFFTA during the winter of 2008.  Some materials excavated had 

concentrations high enough to be classified as hazardous, therefore, it has been assumed that some 

material excavated for the revetment may also be hazardous and would require disposal in a Subtitle C 

landfill.  Surficial debris on the shoreline outside the limit of excavation will be removed and disposed of 

offsite.  The following is a summary of the expected excavation volume and end use of the excavated 

material (volume calculation provided in Attachment C). 

 

Total Volume Requiring Excavation for the Revetment 7,500 cy 
Total Volume Requiring Offsite Disposal (Subtitle D) 3,400 cy 
Total Volume Requiring Offsite Disposal (Subtitle C) 700 cy 
Total Volume Requiring Offsite Disposal (Construction 
Debris Within Excavation) 

2,700 cy 

Total Volume Requiring Offsite Disposal (Construction 
Debris Outside Excavation) 

400 cy 

Total Volume Available for Backfill 700 cy 
 

Note:  Quantities are rounded to the nearest 100. 

 

4.2.3 Confirmation Sampling 

While the objective of the stone revetment is to prevent further soil erosion into Coasters Harbor, limited 

additional soil removal not required for revetment construction may be necessary based on excavation 

confirmation soil samples collected to detect the presence of residual petroleum contamination.    
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The action level for petroleum contaminated soils encountered during the OFFTA stone revetment 

construction is set at a total petroleum hydrocarbons (TPH) level of 2,500 mg/kg.  This action level 

corresponds to the Method 1 Industrial/Commercial TPH Direct Exposure Criterion specified in the 

RIDEM Remediation Regulations.  During the revetment construction, petroleum contaminated soils 

encountered within the vertical and horizontal excavation limits of the revetment that exceed the TPH 

action level will be removed and disposed of off-site.  Excavation of additional petroleum contaminated 

soils will not extend beyond the horizontal excavation limits necessary for revetment construction, or 

extend below the mean low water table.  A table of analytical laboratory and Petroflag analyzer TPH 

results for soil samples collected along the shoreline during previous investigations, along with sample 

location figures, are provided in Attachment F. 

 

Confirmation soil samples will be collected from the excavation to detect residual petroleum 

contamination following removal of soil material necessary for the construction of the shoreline revetment 

structure.  Confirmation samples will be collected along the exposed excavation side walls and floor.  The 

confirmation sample locations, frequency, collection methods and analytical methods will be specified in 

the contractors work plan.  

 

In addition; the excavation will be examined for the presence of Non-Aqueous Phase Liquids (NAPL).  

Based on the definition provided in Section 3.43 of the Remediation Regulations and the interpretation of 

the Regulations by the Navy, residual oil contamination should be considered to be NAPL only if a clearly 

defined and measurable separate-phase liquid is observed on groundwater or surface water in an 

excavation under equilibrium conditions.  The observation of sheens and stained or oily soils are not 

considered evidence of the presence of NAPL.   

 

If excavation soil sidewall and bottom sample results are below 2,500 mg/kg TPH and NAPL is not 

observed the installation of the revetment structure will proceed within the sampled work area.  In the 

event soil sample results exceed 2,500 mg/kg TPH, additional soil may be excavated depending on the 

location of sample representing the exceedance.  In general, additional soil removal not required for 

revetment construction may be conducted when removal of such soils is reasonable to do so to avoid 

future revetment stability issues.  Petroleum contaminated soils that are detected at locations beyond the 

revetment limit of excavation will not be excavated; these soil contamination locations will be documented 

and addressed by future remedial actions.  

 

4.2.4 Shoreline Stabilization Rip Rap Placement 

In accordance with the shoreline stabilization structure calculation presented in Attachment D and the text 

presented above, the materials used to construct the shoreline stabilization structure include geotextile 

and rip-rap (minimum unit weight of 165 pounds per cubic feet) as identified on the design drawings 
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(provided in Attachment B).  Riprap gradation and specifications for rip-rap stone are provided in the 

Construction Specifications presented in Attachment C.  Prior to placing the shoreline stabilization 

materials, the sub-grade (interim grade) should be inspected to ensure that there are no protruding 

objects that could damage the geotextile.  The geotextile will protect against soil washing out from under 

the revetment stone.  In addition, the sub-grade should be inspected for silts and/or organic material that 

could filter through the geotextile or clog the geotextile.  Any areas where silts and/or organic material are 

identified must be over excavated by a minimum of 6 inches and replaced with sand to allow the 

geotextile to perform as designed, without clogging or allowing the migration of fine-grained soils.  

 

Following the placement of the geotextile in accordance with the details presented on Design Drawing 

C-8 provided in Attachment B, the stabilization stone will be placed to establish the shoreline stabilization 

structure in accordance with the design drawing provided in Attachment B.  Because of the weight and 

size of the revetment stone, dumping or dropping of revetment stone onto the established sub-grade and 

placed geotextile will not be permitted.  The stabilization stone will need to be placed using heavy 

equipment.  The requirements for placing the stabilization stone are presented in the Construction 

Specifications (Attachment C). 

 

Following placement of the shoreline stabilization stone, final grades will be established by backfilling with 

bankrun sands and gravels and re-used rocky shore material.  Requirements for materials referred to as 

bankrun sands and gravels and re-used rocky shore material are presented in the Construction 

Specifications provided. 

 

The following is a summary of the quantities of materials required for the construction of the shoreline 

stabilization structure (volume calculation provided in Attachment D). 

 

Geotextile 7,800 sy 
Volume of D50 21 inch Shoreline Stabilization Stone 1,800 cy 
Volume of D50 12 inch Shoreline Stabilization Stone 900 cy 

 
Note:  Quantities are rounded to the nearest 100. 

 

Details describing how the shoreline stabilization structure will tie into existing shoreline features are 

provided on Design Drawings C-5 through C-9. 

 

4.2.5 Coastal Beach Restoration 

The characteristics of the existing shoreline at OFFTA changes moving from areas of high wave energy 

(western portion) to areas of lower wave energy (eastern portion).  Most of the site includes a flatter area 
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in the intertidal zone and then a relatively short steeper section that leads to the main flat section of the 

OFFTA.  The top of slope along the shoreline for nearly the entire length of OFFTA is protected by riprap 

that consists of rock, broken concrete, bricks, and asphalt.  The western portion of the site is additionally 

protected by a concrete “jersey” barrier with riprap placed on the backside.  On the western portion of the 

site, rocks and broken concrete extends from the "jersey" barrier down the slope to below MLW.  The 

central and eastern portions of the site include an area of finer stone/gravel/bricks/rubble located in the 

flatter inter tidal zone.  Photos 3-1 through 3-6 show the shoreline of OFFTA.  These photos were taken in 

the fall of 2006 at the approximate low tide. 

 

Coastal beaches are defined in CRMP Section 210.1 as “expanses of unconsolidated, usually 

unvegetated sediment commonly subject to wave action.  Beaches extend from the mean low water 

landward to an upland rise, usually the base of a dune, headland bluff, or coastal protection structure, 

pilings or foundation.”  Much of the OFFTA shoreline includes a coastal beach.  However, the western 

portion of the site, below the “jersey” barrier is classified as rocky (see photos 3-5 and 3-6).  The limits of 

the coastal beach and other shoreline features were identified during a coastal resources area mapping 

conducted in December 2007 (see Section 3.3).  The coastal features identified during this survey are 

identified on Figure 3-2.     

 

The mean low water at OFFTA was based on National Oceanic & Atmospheric Administration (NOAA) 

tidal station 8452660 located on the southern end of Coasters Harbor Island.  The elevation of MLW in 

the Naval Station MLW datum is 0.76 feet.  A calculation for the conversion of the local datums is 

contained in Attachment D and a datum conversion tool is provided on Design Drawing T-2.  The 

landward edge of the coastal beach was identified in the coastal resources mapping of the site as the 

edge of debris that covers the steep portion of the shoreline.  This steep portion is classified as coastal 

bluff.  Photos 3-1 and 3-2 are of the eastern portion of the OFFTA and photos 3-3 and 3-4 show the 

central portion of OFFTA.     

 

Much of the coastal beach will be disturbed by the installation of the shoreline stabilization structure.  

Although it is preferred to avoid construction within areas designated as coastal beaches, due to the 

nature of the project, disturbance of the beach is unavoidable.  However, upon completion of the 

shoreline stabilization structure, the coastal beach will be restored to pre-construction conditions by using 

bankrun sands and gravels graded to match existing coastal beach material.  Because the OFFTA area is 

an environmental site, the excavated coastal beach material along with other material (non-natural 

materials) will be stockpiled and then characterized for proper offsite disposal.  As an exception, the 

natural rock riprap material (rocky shore material) on the western portion of the site that will be excavated 

to install the proposed shoreline stabilization structure will be stockpiled separately, inspected visually 

and reused as backfill if determined to be visually clean (free of adhering soils and sands) to restore the 
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shape of the existing shoreline.  Figures 4-2 and 4-3 show the limits of the revetment and previous 

sediment sample locations.  Figures 4-4 and 4-5 show areas of the coastal beach before and after 

construction. 

 

In addition to the coastal beach, rocky shore, and coastal bluff, the December 2007 Coastal Features 

Survey updated August 2008 identified the landward edge of eelgrass, located just off the northwestern 

shoreline of Coasters Island.  In accordance with CRMP, the eelgrass will be protected and construction 

activities will be conducted away from the eelgrass to the maximum extent possible.  To protect the 

eelgrass, the excavation along the shoreline adjacent to this stand of eelgrass will be pulled back so that 

excavation activities do not disturb the stand of eelgrass.  Prior to construction an eelgrass location 

survey must be performed during peak biomass months (July and August) and prior to start of 

construction activities.   

 

In conclusion, construction activities associated with the shoreline stabilization structure will be conducted 

in a manner that results in the restoration of coastal beach so that no beach is lost, and in a manner that 

will not disturb the stand of eelgrass.    

 

The following is a summary of the quantity of material required to restore the coastal beach.  This 

material, sands and gravels retained form the excavation, will be placed following the placement of the 

shoreline stabilization structure riprap (volume calculation provided in Attachment D). 

 

Total Volume of Sands and Gravel required to restore the Coastal Beach 
and to replace the natural riprap on the western portion of the OFFTA. 

1,200 cy* 

Total Volume of Rocky Shore Material needed to restore the shape of the 
western shoreline. 

1,250 cy** 

Total Volume of Riprap Material needed to establish final grade behind 
western Shoreline Stabilization Structure. 

450 cy*** 

 
Note:  Quantities are rounded to the nearest 50. 
* Volume obtained from a certified offsite borrow source. 
** It is estimated that 250 cy of this material is reused material (available from excavation).  
***All reused material available onsite. 

 

4.2.6 Restoration within the Limits of Disturbance 

Restoration within the limits of disturbance includes the placement of the shoreline stabilization stone, 

backfilling along the upslope edge of the shoreline stabilization structure, and re-establishing the coastal 

beach and rocky shore along the toe of the shoreline stabilization structure.  These restoration items are 

discussed in the following paragraphs. 
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Placement of Shoreline Stabilization Stone – The placement of the shoreline stabilization riprap will be 

conducted as described in Section 4.2.4. 

 

Backfill Along the Upslope Edge of the Shoreline Stabilization Structure – The placement of fill 

along the upslope edge of the shoreline stabilization structure will be completed with topsoil and existing 

riprap material.  Riprap will be used to establish final grades up-gradient of the shoreline stabilization 

structure where indicated on Design Drawings C-5 and C-6.  Following the establishment of final grades, 

the limits of the disturbed areas up-gradient of the shoreline stabilization structure will be vegetated with 

topsoil a permanent grass seed mixture identified in Section 5.0 of this document. 

 

Re-Establishing Coastal Beach – To re-establish the coastal beach along the shoreline stabilization 

structure, purchased offsite bank run sands and gravel will be placed along the eastern shoreline to the 

preconstruction coastal beach limits.  The limits of coastal beach restoration (shown as bank run sands 

and gravels) are identified on Design Drawing C-6.  Figures 4-4 and 4-5 show the limits of coastal beach 

before and after construction. 

 

Re-Establishing Rocky Shore – To re-establish the rocky shore along the shoreline stabilization 

structure, rocky shore material removed from the limits of excavation along with rocky shore material 

obtained from an off-site source will be placed along the western shoreline.  The limits of rocky shore 

restoration are identified on Design Drawings C-5 and C-6.  

 

4.2.7 Dewatering Requirements 

To complete the required excavation for the toe of the shoreline stabilization structure, a portable dam (or 

similar device) will need to be constructed.  Because of the length of shoreline being stabilized, the 

excavation and shoreline stabilization stone placement will be completed in segments.  Figure 4-1 

presents typical offsets required for the portable dam.  It is estimated that up to 300 feet of shoreline will 

be excavated at one time.  Following the placement of the shoreline stabilization material and shoreline 

restoration within that area, the portable dam will be removed and reassembled for the next 300-foot-long 

construction segment.  During construction within the limits of the established portable dam, water will 

have to be removed to allow for the required excavation activities.  Water should be removed below the 

base of the excavation to ensure the stability of the slope during construction.  The slope stability 

calculations contained in Appendix D assume that water must be removed 1 foot below the excavation 

surface for the slope to remain stable during construction.  This water will be continuously pumped 

through an established filter fabric basin for pumped dewatering discharge (properties of this feature are 

discussed in Section 5.0) to remove sediment from the water removed from the excavation prior to 

discharging the water back to the Narragansett Bay or Coasters Harbor.  The filtering efficiency of this 

device as indicated in the Rhode Island Soil Erosion and Sediment Control Handbook must be at least 
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75 percent.  The sediment removed by this system will be disposed offsite with excavated coastal beach 

material. 

 

4.2.8 Disposal  

As indicated in Section 3.2.2, because the soils present within the shoreline stabilization structure 

excavation area are part of the OFFTA site, the soil removed from the shoreline during the construction 

will be characterized for proper offsite disposal.  It is anticipated that the soil will be stockpiled and 

sampled to determine its disposition.  The disposal procedures must be identified in the Contractor's work 

plan. 

 

4.2.9 Storm Water Pollution Prevention 

In accordance with the CRMP, a Storm Water Pollution Prevention Plan will be required for the activities 

associated with construction of the shoreline stabilization structure.  Section 5.0 of this document 

describes the requirements of the Storm Water Pollution Prevention Plan.  These requirements include 

the identification of erosion and sediment control devices to be used during construction of the shoreline 

stabilization structure, procedures for handling storm water discharge from the construction site, and 

identification of BMPs to be implemented during the construction of the shoreline stabilization structure.  

All erosion and sediment control devices will be designed and installed in accordance with the Rhode 

Island Erosion and Sediment Control Handbook.   

 

4.2.10 Utilities 

Underground utilities (sanitary sewer systems and storm drains) exist near the shoreline stabilization 

structure location and within the OFFTA site limits.  Identification of these and other underground utilities 

must be verified prior to excavation activities.  Due to the nature and limits of the shoreline stabilization 

construction project, it is anticipated that the existing storm water outfall along the northern shoreline of 

Coasters Harbor Island (central portion of the site) will need to be removed and replaced during 

construction.  The Contractor will identify methods of conveying flow that discharge through this storm 

drain to Coasters Harbor in their work plan.  The storm drain that discharges to Narragansett Bay 

(western portion of site) will be exposed during construction.  This storm drain will not need to be replaced 

but the contractor must protect the storm drain and outer concrete casing.  Additionally, the western 

extent of excavation will need to consider the presence of a sanitary manhole and associated piping.  

This manhole and its associated piping must be protected and supported during excavation activities. 
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4.2.11 Groundwater Monitoring Wells 

Six monitoring wells (MW-2D, MW-2S, MW-10S, MW-11R, MW-11S, and MW-102) are located within the 

construction area and will be abandoned in accordance with the Rhode Island Rules related to Drilling of 

Drinking Water Wells Chapter 46-13.2 Section 9.03 by others.  The monitoring wells will be removed prior 

to the start of remedial construction.  The abandonment procedure consists of complete removal of the 

steel protective casing, concrete pad, PVC riser, and well screen.  The remaining hole will be grouted 

from bottom to within 6 inches of ground surface.  Following grouting, the surface will be restored to 

match surrounding conditions.  Attachment F contains the groundwater monitoring well construction logs 

for the groundwater monitoring wells located along the OFFTA shoreline.  Two groundwater monitoring 

wells, MW-1R and MW-4S, are located near the limits of excavation.  These wells will not be abandoned 

and must be protected during construction activities.    

 

Following revetment construction eight new groundwater monitoring wells will be installed as replacement 

wells.  Due to the revetment structure, these wells will not be installed at their original location.  In 

accordance with the future long term monitoring requirements for this site, the Navy will prepare a plan for 

regulatory review and approval, with proposed locations and screening intervals for the eight replacement 

wells. 

 

4.3 SEQUENCE OF CONSTRUCTION 

The generalized sequence of construction presented below assumes that work will be performed in 

conjunction with the removal action being performed at the OFFTA site.  This sequence of construction is 

subject to change based on the Contractor’s approved work plan and schedule.   

 

1. Identify and survey landward edge of eelgrass. 

 

2. Hold a pre-construction meeting.  

 

3. Establish construction traffic flows and controls in conjunction with NAVSTA Newport personnel. 

 

4. Verify the locations of all underground utilities. 

 

5. Install erosion and sediment control devices.  In general, erosion and sediment controls for 

construction entrances should be constructed first, followed by the construction of additional site 

entrances, followed by general erosion control devices such as silt fencing and turbidity curtains.  
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6. Construct haul roads where needed to supplement the haul road system established during the 

OFFTA site removal action. 

 

7. Abandon groundwater monitoring wells MW-2S, MW-2D. MW-10S, MW-11S, MW-11R, and MW-102. 

 

8. Install the portable dam across the first segment of the shoreline stabilization structure construction 

area.  Pump water through the sediment retention device to create a dry surface for excavation.  

Stability analyses contained in Appendix D of this report indicate that the water elevation must be 

lowered 1 foot below the excavation surface for the excavation to remain stable during construction. 

 

9. Excavate required material to establish the shoreline stabilization structure sub-grade.  Stockpile 

excavated material for characterization and proper offsite disposal. 

 

10. Place geotextile on the exposed shoreline stabilization structure sub-grade, followed by the shoreline 

stabilization stone. 

 

11. Backfill remaining excavation areas with appropriate materials (rocky shore material to reestablish the 

rocky shore, bankrun sands and gravels to re-establish the coastal beach, and riprap, and topsoil to 

re-establish upland areas). 

 

12. Remove the portable dam and relocate the portable dam to the next shoreline segment.  Repeat 

construction steps 6 through 11 for the remaining segments of shoreline.   

 

13. Following completion of last shoreline stabilization structure segment, remove the portable dam, 

install required groundwater monitoring wells, remove applicable haul roads, and revegetate upland 

areas disturbed by the construction activates.  Perform a post-construction survey within the limits of 

disturbance and submit as-built drawings to the Contracting Officer. 

 

14. Following final stabilization of all disturbed areas, remove appropriate erosion and sediment controls 

not needed for other work being conducted at the OFFTA site.    
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5.0  EROSION AND SEDIMENT CONTROL / STORM WATER POLLUTION 
PREVENTION 

As indicated in Section 3.0, a Storm Water Pollution Prevention Plan is required for this project.  

However, because the intended limits of disturbance will not exceed 5 acres, a NOI is not required.  

Further, because of the proximity of the construction activities to tidal waters, and because the expected 

limit of disturbance will be between 1 and 5 acres, approval from RIDEM will be automatically granted 

after the CRMC approves the project activities.  These permit requirements will be revisited following 

complete development of the design and finalization of disturbance limits.  The following paragraphs 

present the erosion and sediment control measures, generalized storm water runoff considerations, and 

inspection, maintenance, and reporting requirements, and discusses non-storm water discharge controls 

to be implemented during construction activities.  These items must be incorporated into the Contractor's 

Erosion and Sediment Control Plan / Storm Water Pollution Prevention Plan. 

 

5.1  PURPOSE 

The purpose of this section is to provide the steps that will be taken to minimize and/or eliminate erosion 

and sedimentation during the installation of the shoreline stabilization revetment structure.  The erosion 

and sediment control plan has been developed in accordance with the guidelines defined in the Rhode 

Island Soil Erosion and Sediment Control Handbook (Handbook) (RIDEM, 1989).  Relevant standards 

and specifications from the Handbook are included in this section and Attachment E.  The erosion and 

sediment control devices described in this text can be modified based on construction equipment and 

techniques presented in the Contractor’s Work Plan.  Selected erosion and sediment control devices 

must be identified in the Erosion and Sediment Control / Storm Water Pollution Prevention Plan submitted 

with the Contractor’s Work Plan (Erosion and Sediment Control and Storm Water Pollution Prevention 

Plan requirements are presented in Attachment E).  After the Erosion and Sediment Control/Storm Water 

Pollution Prevention Plan is approved, no changes can be made without the approval of the Contracting 

Officer and RIDEM.  

 

5.2  ADJACENT AREAS 

Coaster Harbor Island is a developed Naval Facility.  Areas adjacent to the proposed construction limits 

of disturbance are used for recreation and training.  The field that is immediately adjacent to the 

construction limits of disturbance has been identified as an environmentally impacted area and is 

undergoing remediation. 
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5.3  SOILS AND CRITICAL EROSION AREAS 

Based on geotechnical investigations performed along the shoreline to be stabilized with the revetment 

structure, the natural soils within the limits of disturbance area along the coastal beach and rocky shore 

are sandy soils with silt overlain by gravels and cobbles.  Upland of the coastal beach and rocky shore 

the soils are classified as fill soils composed mostly of sandy soils with silt and construction debris such 

as brick and concrete.  Within the transition zone between shoreline and upland, the slopes are protected 

from the erosive forces of Coasters Harbor and Narragansett Bay by deposited manmade materials such 

as broken concrete slabs, broken asphalt slabs, and brick. 

 

The erosion critical areas associated with this project are the slopes located within the transition zone 

between the shoreline and uplands.  Once the manmade deposited materials are removed as part of 

excavation, this exposed shoreline would be vulnerable to erosion without the use of erosion and 

sediment controls prior to revetment stone placement.  Lastly, since the entire limits of disturbance are 

located within the 100 year flood plain, the entire limits of disturbance and all surrounding areas are within 

critical locations.   

 

5.4  EROSION AND SEDIMENT CONTROL REQUIREMENTS 

Erosion and sediment control measures are implemented to reduce or eliminate erosion and 

sedimentation of soil from critical areas that would be detrimental to surface water quality.  Although there 

are no drainage channels within the limits of disturbance associated with the shoreline stabilization 

revetment structure, sedimentation must be controlled since the surface water runoff from the area of 

disturbance discharges directly to Coasters Harbor and Narragansett Bay. These bodies of water are 

tidally influenced, support protected aquatic vegetation and support aquatic life.   

 

Construction activities for this site consist of excavation, off-site disposal of soil, construction of a 

shoreline stabilization structure, backfilling, and restoration.  Because the shoreline stabilization structure 

is being constructed on an environmentally impacted site, the excavated soil is expected to contain low to 

high levels of contamination depending on location across the limits of excavation.  To implement the 

construction activities temporary facilities such as haul roads and material handling facilities will need to 

be constructed to provide access to the construction limits and to allow for the safe handling of the 

excavated material.   

 

Based on the type of field activities being implemented and the proximity to Coasters Harbor and 

Narragansett Bay, the proposed erosion and sediment control measures include the following: 
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• Filter Fence - Placed along the downslope sides of the gravel construction entrances, 

decontamination pads, and dewatering pad(s).  The filter fence will provide a temporary sediment 

barrier and consist of synthetic filter fabric and wooden posts (Attachment E.1). 

 

• Construction Entrances - Placed as controlled site entrances to reduce the amount of sediment 

transported by construction vehicles onto facility and public roads (Attachment E.1). 

 

• Dust Control - Utilized to prevent the movement of airborne dust particles from exposed soil surfaces 

that may present human health hazards, traffic safety problems, or ecological impacts 

(Attachment E.1). 

 

• Filter Fabric Basin for Pumped Dewatering Discharge - Utilized to remove sediment from water being 

pumped from excavation areas.  This system is similar to a filter fence with the addition of welded 

wire fencing placed to support the filter fabric (Attachment E.1).  

 

• Silt Curtains - Silt curtains are used to prevent suspended sediment within a limit of disturbance from 

leaving the limit of disturbance.  These structures are most often constructed out of filter fabric using 

a floatation device and weights to hold the filter fabric vertical.  Because of the anticipated use of a 

portable dam structure, the portable dam will act as a silt curtain.  In the event the Contractor 

replaces the portable dam with a different approved structure, this structure must  provide the benefits 

of a silt curtain or a silt curtain must also be employed (Attachment E.1). 

 

• Permanent Vegetative Cover - Utilized to establish perennial vegetation on disturbed areas by 

planting seeds of native grasses (Attachment E.1). 

 

The locations of the proposed erosion and sediment control features are identified on Design Drawings 

C-3 and C-4.  The installation of these erosion and sediment control devises will be performed under the 

direction of the Contractor appointed Erosion and Sediment Control person (responsible person).  This 

individual must be identified as the responsible person in the Contractor’s Work Plan.  

 

5.5  PERMANENT STABILIZATION 

All areas disturbed by the construction activities must be permanently stabilized following construction.  

Within the limits of excavation, permanent stabilization will be achieved through the construction of a 

revetment stone shoreline stabilization structure and replacing the gravels and cobbles of the existing 

shoreline.  Beyond the limits of excavation (upgradient of the excavation areas) permanent stabilization 

will be established using a permanent stabilization seed mixture.  The permanent stabilization seed 
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mixture selected for the limits of disturbance upgradient of the shoreline stabilization structure is a 

permanents vegetation seed mixture that is tolerant of occasional salt water spray and that provides 

erosion resistance.  The seed mixture includes Big Bluestem (4.55 lbs/acre), Side Oats Grama 

(3.85 lbs/acre), Virginia Wild Rye (7.70 lbs/acre), Sand Lovegrass (0.35 lbs/acre), Creeping Red Fescue 

(6.65 lbs/acre), Switchgrass (2.80 lbs/acre), Indian Grass (4.55 lbs/acre), and Little Bluestem 

(4.55 lbs/acre).  Activities to establish permanent stabilization will be implemented as soon as possible 

following the construction of final grades and will meet the requirements identified in the Handbook.  

Permanent vegetation activities include topsoiling, site/seed bed preparation, seeding, and mulching. 

 

In the event that disturbed areas are brought to final grade outside of the optimal growing season for the 

permanent seed mixture (April 1 through June 16 or August 15 through October 15), the disturbed areas 

will be temporarily stabilized using a temporary seed mixture.  The procedures and requirements for 

establishing temporary stabilization are presented in Chapter 4 Section A of the Handbook.  As indicated 

in the Handbook, erosion and sediment control devices will remain in place until permanent stabilization is 

established over the disturbed areas.  Erosion and sediment control devices will not be removed by the 

Contractor until directed by the Contracting Officer. 

 

5.6  STORMWATER MANAGEMENT CONSIDERATION 

In accordance with existing conditions, stormwater accumulating on paved areas will be collected by a 

series of storm sewer inlets and storm drains and stormwater falling or running off to the identified limits of 

disturbance will runoff to Coasters Harbor or Narragansett Bay, or infiltrate to the groundwater.  The 

design specifies that all disturbed areas outside the limits of excavation but within the limits of disturbance 

be restored to existing conditions.  Therefore, the amount of stormwater runoff will not be increased as a 

result of construction activities.  In addition, with the construction of the shoreline stabilization structure 

and the proposed sloping of the excavation area, post-construction runoff is expected to be less than the 

pre-construction runoff.  This assumption is based on changing the surface type within the proposed soil 

cover area.  The proposed stabilization stone will have a lower runoff coefficient and a lower runoff curve 

number than the existing surface type.  These changes in surface type will promote infiltration resulting in 

a longer time of concentration for stormwater runoff within an area that is equal to that prior to 

construction.  Therefore, pre- and post-construction runoff calculations have not been prepared for this 

design.   

 

Aside from the shoreline stabilization structure there are no proposed permanent structures (including 

stormwater retention structures) for this project.  Temporary structures not identified in Section 5.4 

(Erosion and Sediment Control Measures) include a material storage area and soil stockpile areas.  

These areas will be constructed using a containment dike or earthen berms and a membrane liner to 

contain any spills.  The material storage area will also be constructed with a small sump to which water or 
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leaking fluids will drain.  The material storage area will be used to store fuel, oil, hydraulic fluid, and any 

other liquid product that may be used during the construction period.  The material storage area will be 

appropriately sized according to the volume of material the contractor plans to store within the area.  At a 

minimum, the area must be able to contain 110 percent of the total volume of material stored within the 

area. 

 

5.7  INSPECTION AND MAINTENANCE OF EROSION AND SEDIMENT CONTROLS 

In general, all erosion and sediment control measures will be checked daily and after each runoff-

producing rainfall event.  Inspections will be performed by the Contractor’s designated responsible 

person.  Any required repairs will be made immediately by or under the direction of the designated 

responsible person.  The following items will be checked during each inspection: 

 

• Filter fence and filter fabric basin will be checked for undermining or deterioration of the fabric.  

Sediment will be removed when the level of sediment causes bulging or reaches one-quarter of the 

fabric height.  

 

• Stone construction entrances will be maintained in conditions that will minimize tracking of sediment 

onto facility or public roads. 

 

• Seeded areas will be checked regularly to ensure that a good growth of vegetation is maintained, and 

these areas will be fertilized and reseeded, as needed. 

 

• The fuel and lubricant materials storage area will be checked to ensure that stored containers are not 

leaking and that the lining system is functioning properly. 

 

• Stockpile covers will be inspected to determine if covers are free of holes and are securely ballasted. 

 

All erosion and sediment control devices will be inspected and maintained until the Contracting Officer 

and RIDEM have formally accepted the permanent stabilization of the disturbed areas.  The Contractor 

will maintain a log book of all erosion and sediment control device installations, inspections, and 

maintenance.  This log book will be available at the site at all times for inspection by the Contracting 

Officer, RIDEM, and authorized individuals. 

 

5.8  RESPONSE PROCEDURES FOR SPILL MITIGATION 

Potential non-stormwater discharges anticipated during construction activities include: wash water 

resulting from decontamination efforts associated with field equipment; spills from vehicle fueling, 
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lubrication, and maintenance; and spills of fertilizers, laboratory chemicals used in sample collection, and 

other flammable substances. 

 

All decontamination wash water will be collected in a lined decontamination pad.  All waters generated 

from decontamination and/or other washing activities will be collected, characterized, and transported to 

an approved off-site treatment/disposal facility.  All vehicle fueling, lubrication, and maintenance will be 

performed utilizing drip pans or within the decontamination pad.  Containers of detergents and vehicle 

maintenance fluids (e.g., oil, grease, antifreeze, hydraulic fluid, etc.) will be stored within an enclosed, 

lined, diked area along with the equipment fuel, which will be stored in tanks.  This area, referred to as the 

materials storage area, will be bermed and lined with a 60-mil low-density polyethylene (LDPE) 

geomembrane and will be sized to contain 110 percent of the volume of material stored within the area.  

A small sump or low point in the liner will be provided to serve as a collection and monitoring point for any 

leaks or spills from the containers stored within the materials storage area.  When not in use, chemicals, 

paints, and other flammable substances will be stored in a flammable storage cabinet located within the 

Contractor’s equipment trailer. 

 

Good housekeeping procedures will be followed to reduce risks associated with construction materials 

and chemicals.  These procedures include, but are not limited to, keeping materials in their original 

containers whenever possible, maintaining original labels and Material Safety Data Sheets (MSDSs), and 

using proper disposal methods for surplus materials.  Accidental spills that may occur will be reported to 

the Contracting Officer, immediately contained as appropriate for the spilled medium (liquid or solid), and 

collected and containerized immediately after discovery of the spill to the satisfaction of the Contracting 

Officer.  Containerized material will be characterized for off-site transportation and disposal.  The 

following spill mitigation equipment will be available on site during construction activities: 

 

• Drip pans 

• Oil-dry or similar compound 

• Absorbent socks 

• Shovels 

• 55-gallon drums or storage tank (for containerization) 

• Labels for contents identification     

 

Following spill cleanup, the cause of the spill will be investigated, and material storage and handling 

procedures will be reviewed and revised where appropriate.  All spills will be reported to the Naval Station 

Newport Environmental Department.  The cleanup of the any spills or other chemical releases will be the 

responsibility of the Contractor under the direction of the Contracting Officer. 
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TABLE 2-1 
 

CRMP SECTION 300.2 - FILLING, REMOVING, OR GRADING OF SHORELINE FEATURES 
POLICIES, STANDARDS, PREREQUISITES, AND PROHIBITIONS 

STONE REVETMENT REPLACEMENT DESIGN 
NAVAL STATION NEWPORT, NEWPORT, RI 

 
POLICIES AND STANDARDS 

1. An erosion and sediment control plan is required for activities that disturb more than 5,000 square feet of land. 
2. The plan requires CRMC approval and shall be consistent with the most recent edition of the Rhode Island Soil Erosion and Sediment Control 

Handbook. 
3. The Rhode Island Storm Water Design and Installation Standards Manual should be consulted to ensure consistency with storm water 

management requirements in Section 300.6. 
4. Fill slopes shall have a maximum grade of 30 percent. 
5. All excess excavated materials, excess fill, excess construction materials, and debris shall be removed from the site and shall not be disposed 

in tidal waters or on a coastal feature. 
6. Disturbed uplands adjacent to a construction site shall be graded and revegetated or otherwise stabilized to prevent erosion during and 

immediately after construction.  Nutrients shall be applied at rates necessary to establish and maintain vegetation without causing significant 
nutrient runoff to surface waters. 

7. All fill shall be clean and free of materials that may cause pollution of tidal waters. 
8. Section 300.2 of the CRMP contains additional earthwork standards in cases where CRMC determines that additional measures are 

warranted (will be listed on assents as stipulations). 
PREREQUISITES 

1. None. 
PROHIBITIONS 

1. Filling, removing, or grading is prohibited in tidal wetlands designated for preservation adjacent to Type 4 waters. 
2. Onsite beach materials (cobbles, sand, etc.) may not be used as construction material. 
 
CRMC – Coastal Resource Management Council. 
CRMP – Coastal Resource Management Program. 
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COASTAL RESOURCE MANAGEMENT PROGRAM SECTION 300.6 TREATMENT OF SEWAGE AND STORM WATER 
POLICIES, STANDARDS, PREREQUISITES, AND PROHIBITIONS 

STONE REVETMENT REPLACEMENT DESIGN 
NAVAL STATION NEWPORT, NEWPORT, RI 

 

POLICIES AND STANDARDS 
1. Proper management and treatment of storm water through the preparation and implementation of a storm water management plan is required. 
2. All storm water management plans shall be consistent with the BMPs and the storm water design and performance standards found in the 

Rhode Island Storm Water Design and Installation Standards Manual.  The Rhode Island Erosion and Sediment Control Handbook provides 
additional guidance and information.  All storm water management plans shall take into consideration all potential impacts associated with the 
discharge of runoff into the coastal environment. 

3. During construction, accumulated storm water must be treated to remove sediment prior to discharge from the limits of disturbance.  The 
treatment system should be designed to reduce the TSS loading by a minimum of 80 percent. 

4. To the maximum extent practicable, the post-development peak runoff and the average volume from 2-year, 25-year, and 100-year storm 
events shall be maintained at pre-development levels.  If this is not possible, permanent storm water detention features must be incorporated 
into the project. 

5. There are other requirements that are more applicable to storm water conveyance systems, detention basins, catch basins, outfalls etc. that 
are not relevant for revetment construction and are probably not relevant to the removal action because no buildings, impervious surfaces, etc. 
are included. 

PREREQUISITES 
Applicants for CRMC Assent to construct, alter, or extent point source discharges shall first obtain a permit from the RIDEM. 
Applicants subject to RIPDES general permit requirements for construction activities shall apply to the CRMC prior to submitting an application to 
the RIDEM. 

PROHIBITIONS 
Not Applicable 
 
BMPs – Best management practices 
CRMC – Coastal Resource Management Council. 
CRMP – Coastal Resource Management Program. 
RIDEM – Rhode Island Department of Environmental Management 
TSS – Total suspended solids. 
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CRMP SECTION 300.7 – CONSTRUCTION OF SHORELINE PROTECTION FACILITIES 
POLICIES, STANDARDS, PREREQUISITES, AND PROHIBITIONS 

STONE REVETMENT REPLACEMENT DESIGN 
NAVAL STATION NEWPORT, NEWPORT, RI 

PAGE 1 OF 2 

 

1.
POLICIES AND STANDARDS 

 When structural shoreline protection is proposed, the CRMC shall require that the owner exhaust all reasonable and practical alternatives 
including, but not limited to, relocation of the structure and nonstructural shoreline protection methods. 

2. Structural shoreline protection facilities are prohibited when proposed to be used to regain property lost through historical erosion or storm 
events. 

3. Applicants for structural shoreline protection measures to control erosion shall, on the basis of sound professional information, demonstrate in 
writing all of the following: 
- An erosion hazard exists due to natural erosion processes, and the proposed structure has a reasonable probability of controlling this 

erosion problem. 
- Nonstructural shoreline protection has not worked in the past or will not work in the future because these methods are not suitable for the 

present site conditions. 
- There are no practical or reasonable alternatives to the proposed activity, such as the relocation of structures that mitigate the need for 

structural shoreline protection. 
- The proposed structure is not likely to increase erosion in adjacent areas. 
- The proposed structure is an appropriate solution to the erosion problem considering such things as the long-term erosion rate in the area, 

the likely effects of storms and hurricanes, and the stability of the shoreline on either side of the project. 
- Describe the long-term maintenance program for the facility including financial commitments to pay for said maintenance. 
- New revetments shall be designed and certified by a registered professional engineer. 

4. Repair or reconstruction of all structures that are physically destroyed 50 percent or more by wind, storm surge, waves, or other coastal 
processes shall require a new CRMC assent. 

5. All applicable standards for earthwork (Section 300.2) shall be met.  The base of the revetment must be located as close as practicable to the 
shoreline feature it is designed to protect. 

6. The ends of shoreline protection structures shall be tied into adjacent structures.  Where there are no adjacent structures, the new structure 
shall gradually return to the slope of the feature and be so designed that opportunities for erosion around the back of the structure are 
minimized. 

7. The base of all shoreline protection structures built on unconsolidated sediments shall extent to a depth equivalent to MLW or to an 
appropriate depth as determined by methods detailed in the most recent version of the ACOE Shore Protection Manual.  Where practicable, 
the base shall extent to a depth of 3 feet below the area of disturbance. 

8. The use of grout within, behind, or over revetments is not permitted. 
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CRMP SECTION 300.7 – CONSTRUCTION OF SHORELINE PROTECTION FACILITIES 
POLICIES, STANDARDS, PREREQUISITES, AND PROHIBITIONS 

STONE REVETMENT REPLACEMENT DESIGN 
NAVAL STATION NEWPORT, NEWPORT, RI 
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9.
POLICIES AND STANDARDS (Continued) 

 Where feasible, the areas in back of the structure shall be level for a distance equivalent to the height of the structure. 
10. The slope of revetments shall not exceed 1:1. 
11. Riprap revetments shall be constructed of angular stone with a minimum unit weight of 165 pounds per cubic foot (such as granite).  The size 

of stone shall be dependent on the sites exposure to wave energy. 
12. Design of stone revetment shall be done using appropriate siting and methods as described in the most recent version of the ACOE Shore 

Protection Manual. 
13. Applications for structural shoreline protection shall be designed and stamped by a registered professional engineer.  Small revetments may 

be exempt at the discretion of the Executive Director of the CRMC. 
14. All construction activities shall minimize any adverse impact to water quality such as disturbance of sediment. 

PREREQUISITES 
1. Permits for projects with structural shoreline protection facilities located below mean high water must be obtained concurrently from the ACOE 

and CRMC.  In some cases, the CRMC may require an applicant to obtain ACOE permits prior to applying to the Council.  A CRMC assent is 
not valid unless the applicant has received all required ACOE approvals.  Approvals from ACOE and CRMC must be obtained; however, the 
actual permits are not required because this project is associated with a CERCLA site. 

PROHIBITIONS 
1. Disposal of dredged materials is prohibited on coastal wetland designated for protection in Type 4 Waters. 
 
ACOE – United States Army Corps of Engineers. 
CERCLA – Comprehensive Environmental Response, Compensation, and Liability Act  
CRMC – Coastal Resource Management Council. 
CRMP – Coastal Resource Management Program. 
MLW – Mean low water. 
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CRMP SECTION 300.9 – DREDGING AND DREDGED MATERIAL DISPOSAL 
POLICIES, STANDARDS, PREREQUISITES, AND PROHIBITIONS 

STONE REVETMENT REPLACEMENT DESIGN 
NAVAL STATION NEWPORT, NEWPORT, RI 

 
POLICIES AND STANDARDS 

1. The CRMC encourages the use of innovative near-shore methods of dredged materials disposal, particularly when small volumes of material 
must be disposed.  These options include creation of wetlands, shellfish habitat, and beach nourishment in suitable areas. 

2. Applicants for all dredging projects shall provide accurate soundings in the area of the proposed dredging operation. 
3. When fine-grained sediments are to be removed, the applicant shall install siltation curtains to control the transport of materials placed in 

suspension by dredging unless the applicant demonstrates that such transport will not be significant or will be controlled by other measures. 
4. Applicant shall limit dredging and disposal to specific times of the year to minimize odors and/or impacts on fish and shellfish unless the 

applicant demonstrates that such odors or impacts will not be significant or will be controlled by other measures. 
5. When dredged materials are removed from a marine to an upland environment for disposal, the applicant shall demonstrate that the release of 

pollutants present in the materials shall not cause significant threats to groundwater or cause other environmental degradation. 
6. Bottoms of dredged areas shall slope downward into the waterway so as to maximize tidal flushing. 
7. Bottom slopes at the edges of dredged areas shall have a maximum slope of 50 percent. 
8. Standards for dredged material disposal vary depending on the disposal method (open water; creation of wetlands, aquatic habitat, or island; 

upland disposal; beach nourishment).  Because this project is associated with a CERCLA site, disposal of dredged material will be considered 
upland disposal within an offsite landfill.   

PREREQUISITES 
1. Applicants for dredging shall be required to obtain a Section 401 Water Quality Certification from the RIDEM before the CRMC can consider 

granting approval for the project.  The application for the Section 401 certification will be forwarded to RIDEM when all CRMC application 
forms have been completed. 

2. All materials to be dredged for either open water disposal or upland disposal must be classified by the RIDEM based on an approved analysis 
process prior to the CRMC acting on an application. 

 
CERCLA – Comprehensive Environmental Response, Compensation, and Liability Act  
CRMC – Coastal Resource Management Council. 
CRMP – Coastal Resource Management Program. 
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SUMMARY OF BORINGS AND TESTING 
2008 GEOTECHNICAL INVESTIGATION 

STONE REVETMENT REPLACEMENT DESIGN 
NAVAL STATION NEWPORT, NEWPORT, RI 

 

Boring 
No. 

Location Approximate 
Depth of 

Boring (ft) 

Purpose Samples collected 

GT-1 10 feet NW of 
former boring 
SB402 

20 Confirm the presence of 
loose sand and to obtain 
SPT blow counts to 
compare to previous data. 

Geotechnical –None 
 
Chemical - None 

GT-2 5 feet west of 
former boring 
SB 428.  

20 Confirm the presence of 
loose sand and peat  and to 
obtain SPT blow counts to 
compare to previous data.  

Geotechnical – Collect 
sample of loose sands 
above the peat layer 
Analyze for Sample Group 
1 parameters (1).  Collect 
Shelby tube from peat 
layer.  Analyze for sample 
Group 2 parameters (1). 
 
Chemical – None 

GT-3 Approximately 
30 feet north of 
former boring 
SB 428 

14 Determine soil 
characteristics on shoreline, 
determine if peat layer 
continues north from SB428 
/ GT-2 location.  Determine 
metals and TPH 
concentrations at depth. 

Geotechnical – collect 
samples on surface of 
beach (0-2 feet) and with 
depth (6-8 feet) for sample 
Group 1 parameters (1).  
 
Chemical – One sample at 
2-4 feet bgs 
One sample 8-10 feet bgs 

GT-4 Approximately 
10 feet west of 
former boring 
SB 429 

20 Confirm the presence of 
loose sand and to obtain 
SPT blow counts to 
compare to previous data. 

Geotechnical – Collect 
sample from soft sands for 
Sample Group 1 
parameters (1). 
 
Chemical - None 

GT-5 Approximately 
40 feet 
northeast of the 
MW2 well pair 

14 Determine soil 
characteristics on shoreline. 
Determine metals and TPH 
concentrations at depth. 

Geotechnical – collect 
samples on surface of 
beach (0-2 feet) and with 
depth (6-8 feet) for Sample 
Group 1 parameters (1).  
 
 
Chemical – One sample at 
2-4 feet bgs 
One sample 8-10 feet bgs 

 

(1) See Table 3-2 for Geotechnical Sample Groups I and 2 analyses. 
bgs = below ground surface 



TABLE 3-2 
 

SAMPLE SUMMARY 
2008 GEOTECHNICAL INVESTIGATION 

STONE REVETMENT REPLACEMENT DESIGN 
NAVAL STATION NEWPORT, NEWPORT, RI 

 

Description Test Method Container Field 
Samples 

DuplicateSa
mples 

Blank 
samples 

Geotechnical Sample Group 1 
Soil Classification ASTM D2487 6 NA NA 
Grain Size 
Distribution 1 

ASTM D422 6 NA NA 

Moisture Content ASTM D2216 6 NA NA 
Atterberg Limits ASTM D4318 6 NA NA 
Specific Gravity ASTM D854 

8 oz glass/ 
quart ziplock 
bags/ 5 gallon 
bucket (4) 

6 NA NA 
Geotechnical Sample Group 2 
Direct Shear 2,3  ASTM D3080 Shelby tube 1 NA NA 
Consolidation ASTM D2435 Shelby tube 1 NA NA 
Organic Content ASTM D2974 Shelby tube 1 NA NA 
Analytical Samples 
TAL Metals EPA 6010B 4 oz glass 4 1 1 
Diesel Range 
Organics 

EPA 8015 
modified (GC) 

4 oz glass 4 1 1 

 

1 Grain size distribution includes sieve and hydrometer analyses for sample < 5 lbs. 
2 Consolidated-drained condition with normal stresses of 5 psi, 10 psi and 15 psi.   
3 Analysis includes Shelby tube extrusion, tube log preparation, visual classification, sample 

preparation, total unit weight, and moisture content. 
4 Sample volume required was dependent on the maximum particle size in the sample.   
 



TABLE 3-3 
 

CLASSIFICATION SAMPLE RESULTS 
 2008 GEOTECHNICAL INVESTIGATION 

STONE REVETMENT REPLACEMENT DESIGN 
NAVAL STATION NEWPORT, NEWPORT, RI 

 
Boring Depth (Ft)  

Below Ground 
Surface 

Description USCS 
Classification 
ASTM  D2487 

Moisture content 
(%) ASTM 

D2216 
GT-2 7-9 Moist, Dark grey 

silty, clayey sand 
SC-SM 23.5 

GT-3 0-2 Moist Dark gray 
and dark brown 
gravel with sand 

GW 8.3 

GT-3 6-8 Moist dark gray 
silty sand with 
gravel 

SM 14.2 

GT-4 13-16 Moist, dark 
greenish gray 
silty, clayey sand 

SC-SM 25.3 

GT-5 0-2 Moist, black sand 
with silt and 
gravel 

SP-SM 23.6 

GT-5 6-8 Moist, dark gray 
clayey sand 

SC 18.5 

 
ASTM  American Society for Testing Materials 
USCS Unified Soil Classification System 
 



TABLE 3-4 
 

PEAT SAMPLE RESULTS 
 2008 GEOTECHNICAL INVESTIGATION 

STONE REVETMENT REPLACEMENT DESIGN 
NAVAL STATION NEWPORT, NEWPORT, RI 

 
Boring GT-2 
Depth 9-11 feet below ground surface 

Test Value 
Moisture Content (%) 
ASTM D2974 

250% 

Organic Matter (%) 
ASTM D2974 

42.9% 

Specific Gravity 
ASTM D854 

1.85 

Direct Shear cohesion, C  
ASTM D3080 

3.1 psi 

Direct Shear friction angle 
ASTM D3080 

24.9° 

 
 
 



 
TAL Metals (mg/kg)
Aluminum NA 8860 9660 10100 7870 6210
Antimony 820 0.71 J 0.19 J 0.19 J 0.48 J 0.11 UR
Arsenic 7 6.7 6 7 5.3 2.3
Barium 10,000 237 28 27.1 45.9 4.9
Beryllium 1.3 0.22 J 0.58 J 0.55 J 0.2 J 0.21 J
Cadmium 1,000 4.1 J 2.2 J 2.3 J 3.1 J 0.95 J
Calcium NA 252 J 4.7 U 5 U 13700 J 735 J
Chromium 10,000 20.5 15.4 15.4 13 10
Cobalt NA 8.8 8.6 9.6 5.6 3.4
Copper 10,000 104 J 31.8 J 26.6 J 43.7 J 5.3 J
Iron NA 55700 38400 40900 36100 15100
Lead 500 99.5 J 12.9 J 12 J 359 J 11.2 J
Magnesium NA 3600 3390 3710 3770 2870
Manganese 10,000 253 162 182 206 135
Mercury 610 0.0055 J 0.0056 U 0.0053 U 0.071 0.0067 U
Nickel 10,000 27.2 J 21 24.2 16.9 J 11.3
Potassium NA 520 692 684 283 413
Selenium 10,000 0.92 UJ 0.095 UJ 0.1 UJ 0.085 UJ 0.11 UJ
Silver 10,000 0.29 U 0.03 U 0.032 U 0.027 U 0.033 U
Sodium NA 944 148 131 1130 633
Thallium 140 0.43 U 0.52 U 0.59 U 0.36 U 0.59 J
Vanadium 10,000 16.5  19.8 18.2 16 13.1
Zinc 10,000 318 64.4 70.3 447 39.1
Micellaneous (mg/kg)
DRO (mg/kg) 2,500 3,300 23 34 320 24

(1) RIDEM Remediation Regulations Industrial/Commercial Criteria for Direct Contact, As amended February 2004.

NAVAL STATION NEWPORT, NEWPORT, RI

TABLE 3-5

SUMMARY OF ANALYTICAL RESULTS
2008 GEOTECHNICAL INVESTIGATION

STONE REVETMENT REPLACEMENT DESIGN

OFF-GT-5-SB-0810
RIDEM 

Industrial/Commercial 
Standards(1)

OFF-GT-3-SB-0204 OFF-GT-3-SB-0810
OFF-SB-DUP

Duplicate
OFF-GT-3-SB-0810

OFF-GT-5-SB-0204
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PHOTO 3-1 - Eastern portion of the site looking east 

 

 
 

PHOTO 3-2 - East end of site looking southeast 

 



 
 

PHOTO 3-3 - Center of site looking west 

 

 
 

PHOTO 3-4 - Center of site looking west 

 



 
 

PHOTO 3-5 - Western portion of site looking southwest 

 

 
 

PHOTO 3-6 - West end of site looking northeast 
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1.0  INTRODUCTION 
 

This report presents the results of the pre-design investigation (PDI) for soils at the Old Fire Fighting 

Training Area (OFFTA Site or Site) conducted under Contract Task Order (CTO) 833, under the 

Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract No. N62467-94-D-0888.  

Pursuant to the CTO, Tetra Tech NUS, Inc. carried out a soil pre-design investigation at the OFFTA Site, 

at Naval Station Newport (NAVSTA Newport), in Newport, Rhode Island.  The objective of the PDI was to 

acquire data to assess the horizontal and vertical extent of construction debris, and the extent of soil 

contamination to determine the volume of debris and soil that will be removed in accordance with the 

proposed removal action described at the public meeting in 2003.  Additionally, data was collected to 

evaluate geotechnical parameters for possible installation of a stone revetment at the shoreline.  The first 

action, addressed in the mound summary report (TtNUS 2004), removed debris and soil contained in 

three mounds above the base grade elevation of the Site (conducted September 2004 through March 

2005).  The second action will remove soil and fill exceeding removal action goals located below the base 

grade elevation of the site (subsurface material). These subsurface materials are the subject of this Soil 

Pre-Design Investigation Report. 

 

Removal action goals are to be established for the site in order to target contaminants for removal that 

pose risk to receptors under expected future use of the property.  In the RI and the FS reports, 

Contaminants of Potential Concern (COPCs) were identified as those contaminants that provide risk at or 

above the target risk levels set by the EPA and RIDEM.  In the Feasibility Study and supporting 

documents, Preliminary Remediation Goals (PRGs) were calculated for those COPCs using the exposure 

assumptions used for the risk assessment, but also with consideration to RIDEM regulatory guidelines, 

and chemical-specific ARARs.  Removal action goals are typically derived from the PRGs and 

documented in a decision document, anticipated to be provided in the form of an Action Memorandum 

(Action Memo) for a non-time critical removal action at the site.   

 

Because removal action goals have not yet been selected, contaminant concentrations measured at the 

site in this Soil Pre-Design Investigation were compared with selected PRGs published in the FS. Refer to 

Table 1-1 for OFFTA Site PRGs.  However, the data collected during this Soil Pre-Design Investigation 

has been used to provide a basis for the recommendation of removal action goals.  Recommended 

removal action goals and associated target excavation depths are provided in Section 5 of this report. 

 

This report includes five sections and five appendices:  

 

Section 1.0 –  Introduction (this section);  
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Section 2.0 –  Background Information provides an expanded site history discussion, a   

  summary of previous studies and findings, and a description of the soil removal  

  action goals; 

Section 3.0 –  Site investigation Activities describes the PDI activities;   

Section 4.0 –  Investigation Findings presents the results of the RI and PDI specific to the  

  subsurface soils; and   

Section 5.0 –  Subsurface Discussion provides an evaluation of the subsurface soil results, and  

  recommendations of removal action goals and recommendations of target  

  excavation depths.   

 

This information is supported by the following appendices:   

 

Appendix A – Site Photographs 

Appendix B – Soil Boring Logs 

Appendix C – Survey Data 

Appendix D – Chemical Data 

 Appendix D1 –  Mounds 

 Appendix D-2 – Subsurface Soil 

 Appendix D-2 – Grainsize Analysis 

Appendix E – Calculations for Metals Data Assessment 
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2.0  BACKGROUND INFORMATION 
  

This section presents background information for the OFFTA Site, including its location and description, 

its history, and a brief summary of previous investigations results. 
 

2.1  SITE LOCATION AND DESCRIPTION 

 

NAVSTA Newport is located approximately 60 miles southwest of Boston, Massachusetts, and 25 miles 

south of Providence, Rhode Island.  It occupies approximately 1,063 acres, with portions of the facility 

located in the City of Newport and Towns of Middletown and Portsmouth, Rhode Island. The facility layout 

is long and narrow, following the western shoreline of Aquidneck Island for approximately 6 miles facing 

the east passage of Narragansett Bay.   

 

2.1.1  Site Conditions 
 

The OFFTA Site is located at the northern end of Coasters Harbor Island (see Figure 2-1).  Site 

photographs are presented in Appendix A.  The Site occupies approximately 5.5 acres and is bordered by 

Taylor Drive to the south and is surrounded by Coasters Harbor (part of Narragansett Bay) to the east, 

north, and west.  With the exception of three mounds, which are the main Site topographic features, the 

OFFTA Site is generally flat, with base grade surface elevations ranging from 8 to 12 feet above MLW.  

The mounds are scheduled to be removed between June and October, 2004. 

 

The shoreline has been partially eroded by wave action, particularly on the western side of the Site.  Tide 

change over a six month period ranges between 2.6 and 4.5 vertical feet (Newport). 

 

The Site is entirely vegetated with grass except for a gravel-surfaced temporary parking lot located in the 

center portion of the site. The temporary parking lot was occupied by a baseball field until 2002.  A one-

story concrete block building (Building 144), used for recruiting offices, is located along the southern side 

of the Site.  Recreational equipment north of the building has been fenced off to restrict access.  Access 

to the Site is restricted by a chain link fence along its eastern, southern, and western sides, except for the 

temporary parking lot, which has been cordoned off from the rest of the site. 

 

2.1.2   Geology and Hydrogeology 
 
The geology and hydrogeologic conditions at the OFFTA Site are summarized in the RI Report (TtNUS, 

2001).  The following paragraphs summarize the conclusions from the RI Report. 
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Geologic cross sections from the RI Report indicate the Site is underlain by sand and gravel fill containing 

construction debris; sand and gravel containing variable amounts of silt; peat; dense silt with fine to 

medium sand, gravel and rock fragments (glacial till); and bedrock.  Construction debris consisted 

generally of rock fragments, asphalt, concrete, metal, wood and glass.  The thickness of the overburden 

ranges from approximately 6 to 27 feet excluding the thickness of the three mounds, which reportedly 

consist of construction debris and other materials.  Two borings advanced through the largest mound, 

located north of Building 144, indicated it is directly underlain by bedrock.  Materials underlying the two 

remaining mounds, located west of the former baseball field, consist of glacial till or silty sand and gravel.  

 

Bedrock encountered beneath the Site consists of weathered phyllite and conglomerate with quartz 

pebbles.  The Rhode Island Formation mapped in the area consists of metaconglomerates, 

metasandstones, schist, graphite, and carbonaceous schist.  In the central portion of the Site, bedrock 

was blasted during Site development.  Bedrock surface elevation contours indicate a bedrock “high” in the 

southeastern portion of the Site (east of Building 144) that drops about 5 feet and extends as a 

“peninsula” northwest to beneath a mound located north of Building 144. Presence of foundations 

beneath this mound has complicated the determination of bedrock in this area. From beneath this mound, 

the bedrock surface slopes north toward Coasters Harbor and west toward Narragansett Bay.   

 

2.2   SITE HISTORY 
 

The NAVSTA Newport facility has been in use by the Navy since the era of the Civil War. During World 

Wars I and II, military activities at the facility increased significantly and the base provided housing for 

many servicemen.  In subsequent peacetime years, use of on-site facilities was slowly phased out until 

Newport became the headquarters of the Commander Cruiser-Destroyer Force Atlantic in 1962. In April 

1973, the Shore Establishment Realignment Program (SER) resulted in the reorganization of naval 

forces, and activity at the base again declined. This reorganization resulted in the Navy excessing some 

1,629 acres of its 2,420 acres. Portions of the facility are currently leased by the Navy to the State of 

Rhode Island Port Authority and Economic Development Corporation. Some of these areas are, in turn, 

subleased to private enterprises. 

 

The entire NAVSTA Newport was listed on the U.S. Environmental Protection Agency (EPA) National 

Priorities List (NPL) of abandoned or uncontrolled hazardous waste Sites in November 1989. The NPL 

identifies those Sites that pose a significant threat to the public health and environment. The OFFTA Site 

was listed as one of the Sites requiring RI/FS activities. It is currently being studied by the Navy under the 

Department of Defense Installation Restoration Program (IRP). This program is similar to the EPA's 

Superfund Program authorized under CERCLA in 1980, as amended by SARA in 1986. 
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A Federal Facilities Interagency Agreement (FFA) for NAVSTA Newport (then NETC) was signed by the 

Navy, the State of Rhode Island, and the EPA on March 23, 1992. The FFA outlines response action 

requirements under the Department of Defense IRP at NAVSTA Newport. The FFA was developed, in 

part, to provide a framework to address environmental impacts associated with past and present activities 

at NAVSTA Newport.  As part of the FFA, regulatory agencies must review all documents pertaining to 

cleanup of the OFFTA site. 

 

The OFFTA Site was home to a Navy fire fighting training facility from World War II until 1972.  During the 

training operations, fuel oils were ignited in various structures at the Site including burn pits, so-called 

Christmas Tree above-ground nozzle array, and small buildings that simulated shipboard compartments. 

Ignited fires were then extinguished by sailors.  It was reported that the two "Carrier Compartment" 

buildings were injected with a water/oil mixture which was subsequently set on fire for fire fighting 

practice.  Underground piping reportedly carried the water/oil mixture to the buildings and from the 

buildings to an oil-water separator.  Drainage piping from historic photos and maps provided in the FS 

report (TtNUS September 2002) show pipes from the separator discharged to Coasters Harbor to the 

north. 

 

The fire fighting training facility was closed in 1972.  Upon closure, the training structures were reportedly 

demolished and buried and compacted into mounds on the Site, and then the entire area was covered 

with topsoil.  The Site was then converted to a recreational area with a playground, a baseball field, and a 

picnic area with an open pavilion and barbecue grills.  The field was dedicated on July 4, 1976, and used 

as a recreational area until its closure in October 1998. 

 

In its 22 years as a recreational area, the Site was used for organized activities including youth day 

camps, picnic functions, and little league baseball (1 year only), as well as for general recreation.  A child 

day care center operated out of Building 144 on the Site from approximately 1983 through January 1994 

when it was relocated off-site to a larger facility on base. 

 

Aerial photos and facility maps for the period from 1939 through 1988 were reviewed to better evaluate 

the Site history.  Activity on the Site appears to date back to approximately 1943.  A 1953 facility design 

map indicates the locations of structures and Site features associated with fire fighting training exercises.  

An aerial photo taken in May 1944 depicts the Site with structures in a similar layout to that shown on the 

1953 facility design map.  Based on the design map and subsequent facility condition maps, on-site 

structures included an administration building, hose house, two carrier compartments, smothering pit, 

separator pit, foam pit, simulated ship structures, suction pumps, and oil tanks. 
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The indexes that accompanied some of the facility conditions maps indicate that the on-Site structure that 

was used in recent years as a day care center was once used as "wash and dressing rooms."  No 

significant visible Site changes are noted from 1944 until a 1975 aerial photo of the Site, when the 

structures and facilities associated with the fire fighting training area are no longer evident, with the 

exception of the "hose house" and Building 144.  As of 1987, the Site appears similar to its current 

condition, with soil mounds visible in the central and western portions of the Site and a pavilion in the 

east-central portion of the Site. 
 

2.3  PREVIOUS STUDIES RESULTS 
 

This pre-design investigation is preceded by a Remedial Investigation and a Feasibility Study completed 

in 2001 and 2002, respectively.  Data from all prior investigations conducted by TtNUS and TRC 

Environmental Corporation (TRC) were assimilated into these reports, including three phases of the RI, a 

source removal investigation, risk assessment reports, etc.  The overall findings reported in these studies 

are summarized below: 

 

• Semivolatile organic compounds (SVOCs) were detected in all media across the Site.  The most 

prevalent SVOCs detected were polynuclear aromatic hydrocarbons (PAHs) with the highest 

concentrations detected in surface and subsurface soil and groundwater sampling locations near 

Coasters Harbor. PAH concentrations in surface soils, subsurface soils, groundwater and storm 

water exceed RIDEM Residential Direct Exposure Criteria for soils.   

 

• Metals were detected throughout the Site.  Metals concentrations were generally higher in site 

soil and groundwater relative to the same metals in background soil and upgradient groundwater 

locations.  Metals concentrations in both surface soils and subsurface soils exceeding RIDEM 

Residential Direct Exposure Criteria for soils were arsenic, beryllium, lead, and manganese.    

 

• Total petroleum hydrocarbons (TPHs) were detected in the subsurface throughout the Site 

exceeding RIDEM Residential Direct Exposure Criteria at depths ranging from 3 to 11 feet bgs. 

Petroleum contamination was observed visually in the central portion of the Site in soils sampled 

immediately above the water table. 

 

2.4  FEASIBILITY STUDY SUMMARY 
 
A Feasibility Study (FS) was completed in 2002 to evaluate remedial alternatives for the site.  The FS 

(TtNUS 2002) evaluated remedial alternatives for soil groundwater and marine sediment near the site.  

The FS did not recommend selection of any of the alternatives, it only provided a basis to compare the 
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alternatives against seven criteria identified in the national contingency plan.  For soil, the FS screened 

out cleanup technologies that were not acceptable for use at the site, and focused on three possible 

alternatives to reduce risk: 1) No action, 2) removal and disposal, and 3) removal, treatment and backfill.   

 

In July 2003, the Navy recommended conducting a soil removal action as described in the FS 

alternative 2 – removal and disposal.  This recommendation was brought to the public in a Fact Sheet, 

and presented at a public meeting and open house.   

 

The first portion of the soil removal action is to conduct a soil pre-design investigation.  The soil pre-

design investigation is conducted to further define the extent of debris and contamination in the 

subsurface soil.  Using the information from the pre-design investigation in conjunction with the data 

already documented in the RI, a detailed cost estimate can be generated and the removal action can be 

scoped out.  This soil pre-design investigation is the subject of this report.   
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3.0  SUBSURFACE SOIL PRE-DESIGN INVESTIGATION ACTIVITIES 
 
This section discusses the procedures and methodologies employed during the implementation of the 

Soil Pre-Design Investigation (PDI) activities, including the field investigation activities, sample analysis 

and data review, and data evaluation and reduction.   

 

The objective of the OFFTA Soil PDI is to provide data to assess the horizontal and vertical extent of 

construction debris, and the extent of soil which exceeds selected PRGs across the site.  The resulting 

data will be evaluated to determine the volume of material in the subsurface below the base grade that 

will be considered for removal.  This section presents a summary of the subsurface soil investigation 

activities, which were conducted as part of the OFFTA Soil PDI.  The resulting data is presented in this 

report and will support the development of the subsurface soil remedial action plans.   

 

The PDI included advancing 30 soil borings across the site to characterize the subsurface conditions and 

to collect soil samples; advancing an additional 5 soil borings along the shoreline to collect geotechnical 

data to support design of shoreline erosion protection measures; and surveying to locate the soil borings, 

map the shoreline topography for purposes of understanding high and low limits of tide changes.   

 

3.1 SUBSURFACE SOIL FIELD INVESTIGATIONS 
 

Subsurface field investigation tasks included soil boring advancement and soil sample collection; and a 

survey. A full description of the methodology used in conducting the field investigation is presented in the 

Work Plan for Soil Pre-Design Investigation (TtNUS, November 2003).  

 
3.1.1  Subsurface Soil Boring Advancement and Soil Sampling 
 

Soil borings were advanced to evaluate the existing subsurface conditions. A total of 35 soil borings were 

advanced across the site. Several of the borings were advanced through soil mounds on-site; 

characterization of the mounds is discussed separately in the Mound Summary Report (TtNUS, 2004). 

The soil mounds removal is nearly completed as of the date of this report. 

 

Continuous samples were collected from each of the 35 borings from 2-foot intervals, starting from 2 feet  

below the base grade elevation. Borings were advanced to the top of bedrock or a maximum depth of 20 

feet below the base-grade elevation. Samples from every other interval below base grade (i.e. 2-4 feet, 6-

8 feet, 10-12 feet, and 14-16 feet) were selected for laboratory analysis for gasoline-range organics 

(GRO), PAHs, TPH, and Target Analyte List (TAL) metals.  
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All soil samples were collected using a conventional hollow-stem auger rig and split-barrel samplers by 

TtNUS’ drilling subcontractor, American Drilling, under the supervision of a TtNUS geologist. Samples 

were acquired by driving three-inch split barrel samplers ahead of 4-inch (inner diameter) hollow-stem 

augers. The split-barrel samplers were driven using a 300-lb slide hammer dropped 18 inches. Augers 

were advanced after collection of each split-barrel sampler. Upon sampler retrieval, soil samples were 

collected for volatile organic vapor jar headspace screening, using a flame ionization detector (FID) and a 

photoionization detector (PID).  The sample was then inspected by the TtNUS geologist for visual 

evidence of construction debris and potential contamination and visually classified in accordance with the 

Unified Soil Classification System (USCS).  A log of each boring was maintained by the field geologist. 

Any foreign materials (brick, asphalt, concrete, glass etc.) present was described and noted in the 

geologic log. Boring logs are presented in Appendix B of this report. 

 

GRO samples were collected using EPA method 5035 (a soil preparation method), and En-Core 

samplers.  GRO samples were collected directly from the soil core using the En-Core sampler prior to 

homogenization.  En-Core samples were capped and bagged in accordance with the manufacturer’s 

instructions, placed on ice, and then hand-delivered to the analytical laboratory within 24 hours of 

collection. The laboratory performed the sample extraction within 48 hours of collection. 

 

For collection of other analytes, soil not containing debris as described above, was placed in a 

decontaminated stainless steel bowl, homogenized after gravel removal, and placed in appropriate 

sample containers.  If insufficient sample was obtained from the soil core, the next interval was sampled 

in the same manner.  If two consecutive intervals provided no recovery in the split barrel sampler, a 

second boring was advanced to acquire samples at the missed interval(s).  Additional borings advanced 

due to refusal or insufficient recovery are noted on the boring logs (Appendix B). All samples were labeled 

after collection and placed on ice immediately. Samples were hand-delivered with a chain-of-custody to 

Mitkem Corporation, of Warwick, Rhode Island.   

 

The drill rigs, augers, and other tools in contact with subsurface soils were decontaminated by steam 

cleaning before starting the drilling program and after completion of each boring.  All non-disposable 

sampling equipment was decontaminated between each use in accordance with the procedures identified 

in the work plan (TtNUS, 2003). 

 

3.1.2  Surveying   
 
 

The horizontal location and vertical elevation of each new boring was surveyed to the RI State Plane 

Coordinate system NAD 1927 and NAVSTA Mean Low Water datum, respectively, by Louis Federici and 

Associates, Inc.  Additional topographic survey along the shoreline between the top of slope to mean low 
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water was also performed by the land surveyor.  This survey data was used to update the site base map 

provided in the Feasibility Study report (TtNUS, 2002).  The soil boring location survey data is presented 

in Appendix C. The base map, revised with borings and shoreline topography, is provided as Figure 4-1. 

 
3.2  SAMPLE ANALYSIS AND DATA REVIEW 
 

A subcontracted laboratory (Mitkem Corp.) analyzed field samples and associated quality control samples 

using the analytical methods listed below: 

 

Analytes Method 

PAHs USEPA SW-846 GCMS Selected Ion Monitoring (SIM) 
TAL Metals  USEPA SW-846 Method 6010B Trace 
TPH USEPA SW-846 Method 8015 Modified for C9-C36 Hydrocarbons 
GRO  USEPA SW-846 Method 8015 Modified for Gasoline-Range Hydrocarbons 

includes compounds with a boiling point between 60° and 220°C, 
corresponds to and is inclusive of methyl t-butyl ether and naphthalene 

 

Note that there is some overlap between the results of the TPH and GRO analyses.  The TPH analysis 

provides a quantification of the C-9 to C-36 hydrocarbons.  The GRO analysis provides a quantification of 

the C-5 to C-11 hydrocarbons using modified 8015 method. However only TPH has a PRG at this site. 

 

The analytical data was validated using a Tier 1 validation effort, which is limited to review of sample 

results and QC results for completeness of the analytical packages. 
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4.0  INVESTIGATION FINDINGS 
 

This section presents a summary of the findings of the OFFTA subsurface soil investigations. Relevant 

data from the remedial investigations (TtNUS, 2001) were used in addition to data from the pre-design 

investigation to support the findings in this report. The following subsections summarize the physical, 

geological, and analytical results from subsurface soil testing. Soil characterization and samples from the 

mounds are discussed in the Mound Summary Report (TtNUS, 2004). However, analytical data for 

samples taken from the mounds is provided in Appendix D-2 of the report.  Table 4-1 presents a 

summary of the subsurface samples collected and the analyses conducted for these efforts and for 

previous investigations. Table 4-2 presents jar headspace screening results. Complete RI and PDI 

analytical results from subsurface soil samples are provided in Appendix D1.  Figures 4-1 through 4-9 

present site topography, boring locations, cross sections, and selected analytical results described in this 

summary report.  

 

For the purposes of this discussion, the Site has been divided into three sections based on lithologies 

encountered and contamination levels. For each section, the shoreline is discussed separately from the 

rest of the section. The western section has low levels of contamination and is underlain by phyllite. The 

central section has the deepest soil units on the Site and relatively high levels of contamination in the 

southern area. The eastern section has shallow bedrock made up of conglomerate and higher levels of 

contamination to the north. For the purpose of this report, all elevations are reported in feet above mean 

low water (MLW). 

 

4.1 WESTERN SECTION FINDINGS 
 
Areas 1 and 2 comprise the western portion of the Site. Area 1 includes the borings to the west of the 

temporary parking lot and directly north of Taylor Drive. Area 2 is comprised of the shoreline of the 

western section. The different areas of the site are presented in Figure 4-1. The western portion of the 

Site is covered with grass, with a few ornamental cedar trees in the vicinity of the mounds. Subsurface 

conditions at areas 1 and 2 are depicted by cross-sections A, B, C, and D (see Figures 4-2 and 4-4). 

 

4.1.1  Area 1 Findings 
 

Area 1 is characterized from evaluation of five soil borings advanced during the PDI (SB415 through 418 

and 433) and three borings (B-9 through B-11) advanced during previous investigations (TtNUS, 2001). 

These borings indicate that the material directly below the base grade elevation consists of fill overlying 

sandy and silty deposits, which in turn overlie glacial till. The fill consists of sand to silt with construction 

debris (concrete, brick, and/or asphalt fragments) and occasional burn layers with ash and/or charcoal. 
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The soil below the fill consists of silt and sand, with gravel present in some of the borings. The deeper 

borings (B-11 and SB416 through 418) indicate that the natural soil is above a layer of till, which was 

generally described as a dense gravelly silt with some sand. The elevation of the top of till ranges from -7 

to -0.5 feet.  The bedrock underlying Area 1 appears to be a phyllite, based on materials encountered in 

boring SB418. 

 

No evidence of petroleum contamination was detected in borings B-9 through B-11, SB415 and SB416. In 

boring SB417, petroleum staining was noted at elevations of 0.5 to 4.5 feet and an odor was noted from 

2.5 to 4.5 feet. In boring SB418, oil-saturated soils were noted from 0 to 2 feet and -2 to -4 feet, with a 

petroleum odor from -6 to 2 feet. However, samples from this boring did not exceed the PRG of 500 

mg/kg.  For jar headspace readings, refer to table 4-2A. 

 

A total of 21 samples were collected below the base grade elevation from the 8 borings in Area 1. No 

samples below base grade elevation were collected from borings B-9 and B-10. The concentrations 

exceeding the PRGs and all TPH values are depicted in Figure 4-6 and on Table 4-3. A complete list of 

analytical results is presented in Appendix D1. The table below provides a summary of the analyte 

detections exceeding PRGs.  TPH was detected in 9 of 20 samples analyzed, with detections ranging 

from 13 to 310 mg/kg, all below the PRG of 500 mg/kg.  GRO was detected in 3 of 20 samples analyzed 

for GRO, with detections ranging from 3,600 to 34,000 µg/kg. There is not a PRG for GRO. 

 

Area 1 PRG Exceedance Summary 

Parameter No. Samples above 
PRG/No. Samples Range of PRG Exceedance Soil PRG 

Benzo(a)pyrene 1/21 820 µg/kg 400 µg/kg 
Benzo(b)fluoranthene 1/21 1,100 µg/kg 900 µg/kg 
Chrysene 1/21 890 µg/kg 400 µg/kg 
Arsenic 12/21 7.8 – 25.9 mg/kg 7.0 mg/kg 
Beryllium 11/21 0.41 – 0.56 mg/kg 0.4 mg/kg 
Lead 4/21 182 – 321 mg/kg 150 mg/kg 
Manganese 11/21 496 – 3,210 mg/kg 390 mg/kg 

  

4.1.2  Area 2 Findings 
  

Area 2 is characterized from evaluation of three soil borings advanced during the PDI (SB405 through 

407) and two borings (B-7/MW-4 and B-8) advanced during previous investigations (TtNUS, 2001). The 

borings indicate that the material directly below the base grade elevation consists of fill overlying sand 

and silt with varied amounts of gravel, which in turn overlie glacial till. The fill consists of sand to silt with 

construction debris (mainly brick and asphalt fragments). The soil below the fill consists of silt and sand, 

with gravel present in some of the borings. The boring logs indicate that the natural soil overlies a layer of 

till, which was generally described as a dense gravelly silt with some sand. The thickness of the till 
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appears to increase from west to east. The bedrock in Area 2 appears to be a phyllite, based on borings 

SB406 and SB407. 

 

No evidence of petroleum contamination was detected in borings SB405 and SB406. Apparent oil 

saturation and a sheen was encountered from elevation -5 to 1 foot (12 to 18 feet bgs) in SB-407. 

Petroleum odors were noted in borings B-7 and B-8. For jar headspace readings, refer to table 4-2A. 

 

Fifteen samples were collected below the base elevation from the five borings in Area 2. The 

concentrations exceeding the PRGs and all TPH values are depicted in Figure 4-6 and on Table 4-3.  A 

complete list of analytical results is presented in Appendix D1.  The table below provides a summary of 

the analyte detections exceeding PRGs.  TPH was detected in 8 of 12 samples.  GRO was detected in 2 

of 12 samples analyzed for GRO, with detections of 4,600 and 31,000 µg/kg. GRO does not have a PRG. 

 

Area 2 PRG Exceedance Summary 

Parameter No. Samples above 
PRG/No. Samples Range of PRG Exceedance Soil PRG 

Benzo(a)anthracene 3/15 1,300 J – 2,200 µg/kg 900 µg/kg 
Benzo(a)pyrene 7/15 560 – 1,700 µg/kg 400 µg/kg 
Benzo(b)fluoranthene 3/15 1,200 – 2,800 µg/kg 900 µg/kg 
Chrysene 7/15 520 – 2,100 µg/kg 400 µg/kg 
Arsenic 4/15 7.3 – 25.4 mg/kg 7.0 mg/kg 
Beryllium 4/15 0.45 – 0.58 mg/kg 0.4 mg/kg 
Lead 2/15 189 – 846 mg/kg 150 mg/kg 
Manganese 7/15 409 – 3,520 mg/kg 390 mg/kg 
TPH 1/12 900 mg/kg 500 mg/kg 

 

4.1.3  Cross-Section Results 
    

Subsurface conditions in the western section of the Site are depicted by cross-sections B-B’, C-C’, and 

D-D’, as well as the western portion of cross-section A-A’. Refer to Figure 4-2 and Figure 4-3 for cross-

sections. Cross-section locations are provided in Figure 4-1. 

 

The bottom of fill elevations for cross-section B-B’ range from -4.0 to 4.3 feet, with an average elevation 

of 0.2 feet. The fill elevations for cross-section C-C’ range from -0.5 to 1.4 feet, with an average elevation 

of 0.5 feet. The bottom of fill elevations for cross-section D-D’ range from 3.0 to 6.9 feet, with an average 

elevation of 5.0 feet.  
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4.2 CENTRAL SECTION FINDINGS 
 

Areas 3 and 4 comprise the central portion of the Site. Area 3 includes the current temporary parking lot. 

Area 4 includes the central portion of the shoreline north of the parking lot. Subsurface conditions at the 

central section are depicted by cross-sections E-E’, F-F’, and G-G’. Figure 4-1 depicts the boring and 

area locations, and Figure 4-4 depicts the cross-sections for this area. 

 
4.2.1   Area 3 Findings 
 

Area 3 is roughly outlined by the temporary parking lot and the area west of Building 144.  The parking lot 

consists of rubbleized asphalt and gravel, which is cordoned off from the surrounding grassy areas. All of 

Area 3 is considered to be at base grade elevation.  

 

Area 3 is characterized from evaluation of sixteen out of nineteen borings and testpits.  Eight borings 

were advanced during the PDI (SB408 through 410, SB419 through 422, and SB432); and four borings 

(B-6, MW-3S, MW-7S, and MW-101) and seven test pits (TP1A through 1C, TP10 through 12, and TP17) 

advanced during previous investigations (TtNUS, 2001). Samples were not collected from TP-10, and 

were composited from TP1A-TP1C.  The boring logs from Area 3 indicate that the material encountered 

consists of fill overlying natural soil, which covers a layer of glacial till. Fill consists of silt/sand mixtures 

with varied amounts of gravel. In several of the borings in the southeast portion of the area (SB421, 

SB422, SB432, B-6, MW-3, and MW-101), these materials are mixed with construction debris (asphalt, 

brick and concrete fragments). A geosynthetic liner, used to separate the temporary parking lot material 

from the existing soil, was encountered at 2 feet below the base grade elevation. The fill varies in 

thickness from nonexistent at MW-7S to 6 feet thick in SB410, and is generally 4 to 6 feet thick. Refer to 

Figure 4-2 for fill elevation details. Natural soils consist of silt and sand mixtures with some gravel.  

 

Most of the borings in Area 3 (SB408, SB409, SB419-421, SB432, and MW-101) were advanced beyond 

the soils and into till. The till was characterized as a dense silt with a mixture of angular gravel pieces and 

sand and was encountered at elevations of 4.5 feet (MW-101) to -8.5 feet NGVD (SB432). The bedrock 

noted in Area 3 was generally highly weathered, but appeared to be a phyllite in the southern portion of 

the area (SB420) and a conglomerate to the north (SB419 and SB409). The bedrock in Area 3 slopes 

down toward the east, and was not found in borings terminating at elevation -12 feet, indicating that there 

is a bedrock trough in the area of cross-section G-G’ (Figure 4-3) 

 

Area 3 was the most visibly contaminated with petroleum products, with oil-saturated soils noted in the 

boring and test pit logs from MW-3, SB409, SB410, SB420, SB421, and TP-11, located in the central and 

eastern portions of the area. The most contaminated soils were generally encountered at elevations of 2 
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to 6 feet. A sheen on water in the sample, staining, and/or odors were noted at B-6, MW-7S, TP-17, 

MW-101, SB419, and SB432. The other borings and test pits did not have visible contamination or odors. 

Jar headspace results are presented in Table 4-2B. 

 

A total of 44 samples were collected at Area 3 from 16 of 19 borings and test pits. The concentrations 

exceeding the PRGs and all TPH values are depicted in Figure 4-7 and on Table 4-3. A complete list of 

analytical results is presented in Appendix D1. Samples were not collected from TP-10, and were 

composited from TP1A-TP1C.  The table below provides a summary of the analyte detections exceeding 

PRGs.  TPH was detected in 29 of 36 samples analyzed for TPH. GRO was detected in 18 of 32 soil 

samples analyzed for GRO, with detections ranging from 2,100 to 2,300,000 µg/kg. The higher GRO 

concentrations indicate that a large proportion of the TPH in some samples may be composed of GRO, 

which are lighter and may be more mobile than other petroleum products. There is no PRG for GRO.  

 

Area 3 PRG Exceedance Summary 

Parameter 
No. Samples 

Above PRG/No. 
Samples 

Range of PRG  
Exceedance Soil PRG 

Benzo(a)anthracene 8/43 910 – 18,000 µg/kg 900 µg/kg 
Benzo(a)pyrene 12/43 430 – 15,000 µg/kg 400 µg/kg 
Benzo(b)fluoranthene 7/43 1,200 – 17,000 µg/kg 900 µg/kg 
Benzo(g,h,i)perylene 4/43 830 – 10,000 J µg/kg 800 µg/kg 
Benzo(k)fluoranthene 3/43 1,400-13,000 J µg/kg 900 µg/kg 
Chrysene 13/43 460 – 15,000 µg/kg 400 µg/kg 
Dibenzo(a,h)anthracene 2/43 1,900 – 4,000 J µg/kg 400 µg/kg 
Ideno(1,2,3-cd)pyrene 3/43  1,500 – 8,900 J µg/kg 900 µg/kg 
Antimony 6/43 10.5 – 17.3 mg/kg 10 mg/kg 
Arsenic 23/43 7.2 – 69.2 mg/kg 7.0 mg/kg 
Beryllium 18/43 0.41 – 1.0 mg/kg 0.4 mg/kg 
Lead 7/43 158 – 563 mg/kg 150 mg/kg 
Manganese 23/43 396 J – 3,000 mg/kg 390 mg/kg 
TPH 13/32 600 – 8,400 mg/kg 500 mg/kg 

 

4.2.2   Area 4 Findings 
 

Area 4 is comprised of the central portion of the shoreline. Area 4 is flat and covered with grass, and is 

bounded by the edge of the temporary parking lot to the south, by SB400 to the west, and SB402 to the 

east. All of Area 4 is considered to be at base grade elevation.  

 

Area 4 is characterized from evaluation of four borings advanced during the PDI (SB400 through 402 and 

SB427); and four borings (B-5, B-12, and MW-11S and 11R) advanced during previous investigations 

(TtNUS 2001). The boring logs indicate that the material encountered consists of fill overlying natural soil, 

which covers a layer of glacial till. Fill consists of riprap (boulders and large cobbles) and silt/sand 
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mixtures with some construction debris (brick and concrete fragments). The fill in this area was found to 

be 0.5 feet to 10 feet thick. Natural soils generally consist of silt and sand mixtures with some gravel; 

however, organic layers (peat and organic muck) were noted to the east (SB402 and B-5). Till was noted 

in one boring (SB402) and consisted of a sandy silt with angular gravel. The bedrock encountered in 

Area 4 appeared to be a conglomerate, based on the SB427 boring log. Bedrock material was not 

removed from the other borings. 

 

Several borings at Area 4 contained evidence of petroleum contamination, including staining at SB427 

and odors at SB427, B-12, and MW11R and MW11S. All of these borings were located in the central 

portion of Area 4. Odors and/or staining were noted at elevations of 2.3 to 4.3 feet at SB427, 1.9 to 3.9 

feet at B-12, and at -2 to 0 feet at MW-11S and MW-llR. Jar headspace results are provided in Table 

4-2B. 

 
A total of 16 samples were collected at Area 4 from 7 borings. The concentrations exceeding the PRGs 

and all TPH values are depicted in Figure 4-7 and on Table 4-3. A complete list of analytical results is 

presented in Appendix D. No samples were collected from MW-11R.  The table below provides a 

summary of the analyte detections exceeding PRGs.  TPH was detected in 9 of 12 samples analyzed for 

TPH, at concentrations ranging from 15 to 400 mg/kg, below the PRG of 500 mg/kg. GRO was detected 

in 5 of 12 samples analyzed for GRO, with detections ranging from 4,700 to 63,000 µg/kg. There is no 

PRG for GRO. 

 
Area 4 PRG Exceedance Summary 

Parameter 
No. Samples 

Above PRG/No. 
Samples 

Range of PRG  
Exceedance Soil PRG 

Benzo(a)pyrene 1/16 480 µg/kg 400 µg/kg 
Chrysene 2/16 430 – 520 µg/kg 400 µg/kg 
Arsenic 3/16 8.0 – 8.6 mg/kg 7.0 mg/kg 
Beryllium 1/16 0.44 mg/kg 0.4 mg/kg 
Lead 2/16 554 – 1,300 mg/kg 150 mg/kg 
Manganese 7/16 401 J – 1,140 mg/kg 390 mg/kg 

 
4.2.3  Cross-Section Results 
 
Subsurface conditions in the central section of the Site are depicted by cross-sections E-E’, F-F’ and 

G-G’, as well as the central portion of cross-section A-A’. Refer to Figure 4-2 and Figure 4-4 for 

cross-sections. 

 

The bottom of fill elevations for cross-section E-E’ is approximately 4 feet in the south and drops to 0.0 

feet at SB400. The fill elevations for cross-section F-F’ average 5.6 feet in the southern portions of the 
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cross-section, then the fill pinches out to almost nonexistent (0.5 feet of topsoil) north of SB-409 until 

SB-401.  At MW-11S, bottom of fill extends to -2.0 feet, and rises to 4.3 feet at SB427. The filled area at 

cross-section G-G’ begins at SB421. From SB421 north, the elevation of the bottom of fill drops from 5.8 

feet to 2.0 feet. 

 
4.3 EASTERN SECTION FINDINGS 
 

Areas 5 and 6 comprise the eastern portion of the Site. Area 5 includes the borings east of the temporary 

parking lot. Area 6 includes the eastern portions of the shoreline. Locations at the most eastern portions 

of the Site (SB426, TP-05, and B-1) are included with Area 5 due to stratigraphic and chemical similarities 

with the former picnic area north and east of Building 144. Figure 4-1 depicts boring and area locations. 

Cross-sections H through K (see Figure 4-5) depict the eastern section subsurface conditions. 

 

4.3.1  Area 5 Findings 
 

Area 5 includes the borings north and east of Building 144. Area 5 is vegetated with grass and several 

large ornamental cedar trees that range up to 20 feet in height. The area includes the large picnic area 

and former playground north of Building 144, which is presently used as a recruiting office for the 

Marines.  

 
The subsurface soils of Area 5 were characterized from evaluation of soil samples from soil borings and 

test pits.  The 14 soil borings consisted of B-1, B-2, B-4, and B-17, and MW-1R, 8R, and 9R, advanced 

during previous investigations (TtNUS, 2001); and SB411, 412, 423 through 426, and 434, advanced for 

the PDI.  Thirteen test pits from previous investigations were located in Area 3, including TP2, TP3, TP-01 

through 09, TP-13, and TP-16. The boring and test pit logs indicate that the material below base grade 

elevation generally consists of fill overlying bedrock. The fill material generally consists of fine to coarse 

sand and gravel mixed with construction debris (asphalt, concrete fragments, and brick pieces). Few 

man-made materials were encountered in the picnic area east of the central mound; the soils in the area 

were generally less than four feet thick and appear to be natural material. Remnant piping was 

encountered in test pits TP-01, TP-04, and TP-08, and concrete slabs/foundations were encountered in 

test pit TP-06.  

 

Natural soils consist of sand with varied amounts of silt and gravel. The bedrock in Area 5 is generally 

conglomerate, with the exception of TP-08, which was characterized as a shale. For the purposes of this 

report, the shale/phyllite is considered to be a single unit. Data from the borings indicate that the contact 

between the conglomerate and shale/phyllite runs through the southwest portion of Area 5.  Bedrock 

elevations are highest in the central and eastern portions of the area, with elevations of approximately 7 
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feet. To the northwest and in the vicinity of Building 144, the bedrock is generally deeper and is covered 

with natural soil below the fill.   

 

The boring and test pit logs at Area 5 that indicated potential petroleum contamination included B-4, 

which had a slight petroleum odor from elevations 0.5 to 7.5 feet; and B-2 and TP-16, which was stained 

and had potential free oil at an elevation of 5 feet and elevation of 2.0 to 3.0 feet, respectively.  

Table 4-2C presents a jar headspace summary for the area. 

 

A total of 27 samples were collected at Area 5 from intervals below the base grade elevation. The 

concentrations exceeding the PRGs and all TPH values are depicted in Figure 4-8 and on Table 4-3.  A 

complete list of analytical results is presented in Appendix D. No samples below base grade elevation 

were sent for laboratory analysis from borings B-14 and B-15. No analytes from the soil samples collected 

at B-4 and TP-02 exceeded the PRGs. The table below provides a summary of the analyte detections 

exceeding PRGs.  TPH was detected in 13 of 17 soil samples analyzed for this parameter. GRO was 

detected in 4 of 20 samples, with detections ranging from 3,700 to 23,000 µg/kg; there is no PRG for 

GRO. 

 

Area 5 PRG Exceedance Summary 

Parameter 
No. Samples 

Above PRG/No. 
Samples 

Range of PRG  
Exceedance Soil PRG 

Benzo(a)anthracene 1/29 2,400 J µg/kg 900 µg/kg 
Benzo(a)pyrene 4/29 460 J – 2,900 µg/kg 400 µg/kg 
Benzo(b)fluoranthene 1/29 2,300 J µg/kg 900 µg/kg 
Benzo(g,h,i)perylene 1/29 1,700 J µg/kg 800 µg/kg 
Benzo(k)fluoranthene 1/29 2,500 J µg/kg 900 µg/kg 
Chrysene 5/29 580 J – 2,500 J µg/kg 400 µg/kg 
Dibenzo(a,h)anthracene 1/29 780 J µg/kg 400 µg/kg 
Indeno(1,2,3-cd)pyrene 1/29 1,700 J µg/kg 900 µg/kg 
Antimony 2/29 10.9 – 39.2 J mg/kg 10 mg/kg 
Arsenic 10/29 8.0 – 74.4 J  mg/kg 7.0 mg/kg 
Beryllium 2/29 0.44 – 0.69 mg/kg 0.4 mg/kg 
Lead 5/29 529 – 7,820 J mg/kg 150 mg/kg 
Manganese 21/29 402 – 4,850 mg/kg 390 mg/kg 
TPH 2/17 6,400 J – 7,400 J mg/kg 500 mg/kg 

 
4.3.2  Area 6 Findings 
 

Area 6 is comprised of the eastern portion of the shoreline. The area is vegetated with grass and several 

large trees. The entire area is considered to be at base grade elevation. 

 
Area 6 was characterized from evaluation of soil samples from 14 soil borings and 12 test pits. Soil 

borings B-3, B-13, B-16, MW-2, MW-10, and MW-102 were advanced during previous investigations 
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(TtNUS, 2001) and borings SB403, 404, 413, 414, and 428 through 431 were advanced during the PDI. 

Test pits TP-14 and TP-15 were also advanced during previous investigations. The borings and test pits 

indicate that the material below base grade elevation consists of fill overlying native soils, which overlie 

bedrock. The fill material consists of fine to coarse sand, silt and gravel mixed with construction debris 

(asphalt, concrete fragments, and brick pieces), as well as plastic, slag, glass, and ceramic fragments. 

Natural soils consist of sand with varied amounts of silt and gravel. Peat layers were noted in borings 

B-13, SB428, and SB429 at elevations ranging from -8 to 2 feet. Till was encountered in the northwest 

portion of Area 6, at borings MW-102, SB403, and SB429. The top of the till ranged from -10 to -7 feet in 

elevation. The bedrock in Area 6 is conglomerate, based on boring SB413. Other boring logs from Area 6 

did not specify bedrock material. The elevation of the top of bedrock drops from about -5 feet at SB431 in 

the east to below -15 feet in the northwestern portion of the area.   

 

Several boring and test pit logs from Area 6 indicated potential petroleum contamination. Petroleum 

saturated soils were noted in borings SB403, SB404, SB429, MW-102, and MW-2S, which are located 

directly north of the central mound. The heaviest contamination visible was generally found at elevations 

of -1 to 5 feet. Borings with staining, a sheen on water in samples collected below the water table, and/or 

odor included SB414, SB430, SB431, MW-10S, B-3, and B-13. The bottom of test pits TP-14 and TP-15 

also had stained soils. Jar headspace results are provided in Table 4-2C. 

 

A total of 42 samples were collected at Area 6 from intervals below the base grade elevation. The 

concentrations exceeding the PRGs and all TPH values are depicted in Figure 4-8 and on Table 4-3. A 

complete list of analytical results is presented in Appendix D. No analytes exceeded the PRGs below 

base grade elevation at B-13.  The table below provides a summary of the analyte detections exceeding 

PRGs.  TPH was detected in 25 of 34 soil samples analyzed for this parameter. GRO was detected in 21 

of 31 samples, with detections ranging from 3,900 to 430,000 µg/kg; there is no PRG for GRO. The 

higher GRO concentrations indicate that a large proportion of the TPH in some samples may be 

composed of GRO, which are lighter and may be more mobile than other petroleum products. 

  

Area 6 PRG Exceedance Summary 

Parameter 
No. Samples 

Above PRG/No. 
Samples 

Range of PRG  
Exceedance Soil PRG 

Benzo(a)anthracene 13/42 935 – 14,000 µg/kg 900 µg/kg 
Benzo(a)pyrene 16/42 470 – 11,600 µg/kg 400 µg/kg 
Benzo(b)fluoranthene 11/42 1,100 – 13,500 µg/kg 900 µg/kg 
Benzo(g,h,i)perylene 4/42 890 – 6,650 µg/kg 800 µg/kg 
Benzo(k)fluoranthene 3/42 1400 J – 5,850 µg/kg 900 µg/kg 
Chrysene 16/42 410 – 9,900 µg/kg 400 µg/kg 
Dibenzo(a,h)anthracene 2/42 820 J – 1,550 µg/kg 400 µg/kg 
Ideno(1,2,3-cd)pyrene 2/42 2,300  J – 6,050 µg/kg 900 µg/kg 
Antimony 6/41 10.7 – 62.7 mg/kg 10 mg/kg 
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Parameter 
No. Samples 

Above PRG/No. 
Samples 

Range of PRG  
Exceedance Soil PRG 

Arsenic 18/41 7.3 – 53.6 J mg/kg 7.0 mg/kg 
Beryllium 3/41 0.42 – 0.55 mg/kg 0.4 mg/kg 
Lead 15/41 183 – 8,250 mg/kg 150 mg/kg 
Manganese 14/41 397 – 1,080 mg/kg 390 mg/kg 
TPH 14/34 780 – 21,000 J mg/kg 500 mg/kg 

 
4.3.3  Cross-Section Results 
 
Subsurface conditions in the eastern section of the Site are depicted by cross-sections H-H’, I-I’, J-J’, and 

K-K’, as well as the eastern portion of cross-section A-A’. Refer to Figure 4-2 and Figure 4-5 for cross-

sections. 

 

The bottom of fill elevations for cross-section H-H’ average 8.1 feet for the southern portion of the cross 

section (through SB411), then drop to an average of 2.4 feet north of the central mound.  In cross-

section I-I’ two fill areas are found, at SB423 (fill bottom 6.0 feet) and from SB412 to SB 404.  Northward 

from SB412, the fill elevation drops from 10.5 feet to -3.1 feet at SB404. In cross-section J-J’, the fill is 

intermittent and the elevation of the bottom of fill averages approximately 7 feet (or about 4 feet thick). In 

cross-section K-K’, the fill bottom elevation averages 11 feet and pinches out by SB425.  

                                                           

4.4  GEOTECHNICAL INFORMATION 
 
Table 4-4 presents a summary of the soil types as determined from both a mechanical analysis and 

hydrometer analysis to determine the grain size.  The soil samples were classified using the Unified Soil 

Classification System.  This analytical method provides data on the sand and fine gravel fraction and the 

silt and clay fractions of the soils.  A review of Table 4-4 indicates that the soils tested consist of silty 

sands with a few samples of clayey sands, silt, and two gravel samples.  All of the gravel samples consist 

of fine gravel.  It should be noted that some coarse gravel to cobbles are noted on the boring logs for 

these samples.  The boring logs are presented in Appendix B.  Grain size analysis data is provided in 

Appendix D. 

 

The blows counts recorded during sample collection are also presented on the table.  These blow counts 

are for a 3-inch split barrel sampler advanced using a 300-pound hammer falling 18 inches.  This 

sampling method was used in order to collect a large enough sample volume for all analytical parameters 

including grain size.  Further review of the table indicates that the sample collected from SB-428 was 

advanced by placing the 300-pound hammer on the drill rods and did not require any driving to advance 

the sampler.  This would indicate that these are very loose sands. 
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Table 4-4 also presents the sample depth for the lowest blow counts for each of the boring where grain 

size analysis was conducted.  A review of these data indicates that low blow counts indicating loose 

sands were observed at SB-429, 404, and 430.  These locations may also represent areas of concern 

regarding the stability of these materials. 

 

These very loose and loose sands may represent potential stability problems during soil excavation and 

later construction.  The stability issues may extent past the construction period and may impact some 

structures if settlement should occur after construction.  Further investigation of the properties and extent 

of the subsurface materials within the proposed revetment may be appropriate as part of the revetment 

design. 

 

4.5  GROUNDWATER ELEVATION 
 

During evaluation of soil data, it became apparent that groundwater elevation will impact any possible 

excavation of contaminated soils at the site.  Additionally, it was recognized that the water table fluctuates 

not only with season, but also with the 12 hour tidal cycle.  Therefore, existing data was researched to 

estimate a low observed groundwater contour.  The groundwater levels used for this evaluation are 

presented on Table 4-5.  The contours are presented on Figure 4-9. 
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5.0  SUMMARY AND CONCLUSIONS 
  

This section presents a summary of the results of the OFFTA subsurface soil investigations, including a 

basis for possible excavations for the soil removal action. The analytical data at various depths were 

compared against fill, water table, and bedrock elevations. This analysis was conducted in order to 

determine trends in the data and provide support for proposed excavation depths. In general, metals 

exceeded the PRGs over the entire site and at all sample depths, while PAH and TPH concentrations 

varied widely. 

 
5.1  ORGANICS SUMMARY  
 

PAH and TPH concentrations varied over the site; however, the analytical data indicates that the majority 

of organics exceeding the PRGs were clustered in specific areas and depths. Exceedances for each 

section are depicted on Figure 4-6 through 4-9. All of the boring locations are presented on Figure 4-1. 

 

5.1.1  Western Section 
 

The lowest organic concentrations overall were located in the western section of the Site. Locations 

exceeding the site PRGs are depicted in Figure 4-6; refer to Appendix D1 for the complete analytical 

results, including exceedances.  

 

At Area 1, PAHs exceeding the PRGs were limited to the fill at boring SB416, with a minimum elevation of 

2.5 feet (6 feet below base grade elevation). Along the shoreline (Area 2), the deepest samples in each 

boring exceeding the organic PRGs were found from elevations of -1.1 to 3.4 feet. Two of the borings 

(MW-4S/SB-7 and SB407) had PAH exceedances of the PRGs below both the water table and the 

bottom of fill. 

 

TPH did not exceed the Site PRGs at Area 1. At Area 2, only one sample from SB407 exceeded the PRG 

for TPH. The sample elevation of -1 to 1 foot was below the water table (3 feet) and the bottom of fill (7 

feet). 

 

5.1.2  Central Section 
 

The highest concentrations of PAHs and TPH were encountered from Area 3, in the southern portion of 

the central section. The shoreline (Area 4) had much lower concentrations of organics. Locations 

exceeding the site PRGs are depicted in Figure 4-7; refer to Appendix D1 for complete analytical results, 

including exceedances.  
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PAH exceedances were found mainly in the southeast portion of Area 3, at elevations ranging from the 

base grade elevation to between 0 and 8 feet. The maximum exceedance depths were above or within 

two feet of the water table. The fill at Area 3 did not extend below the water table. At Area 4, the only PAH 

samples exceeding the PRGs were found at elevations of 4 to 6.5 feet and were located at or above the 

water table and bottom of fill. 

 

TPH exceeded the PRG laterally throughout Area 3. The zone of TPH contamination is generally located 

at elevations of 1 to 6 feet, with deeper contamination (down to -2 feet) at SB420. The contamination is 

generally within two feet of the water table and at or below the bottom of fill. At Area 4, none of the 

samples collected exceeded the PRG for TPH. 

 

5.1.3  Eastern Section 
 

The eastern section of the Site had more contamination to the north (along the shoreline), where the fill 

depth and depth to bedrock was much deeper. Locations exceeding the site PRGs are depicted in 

Figure 4-8; complete analytical results and exceedances are provided in Appendix D1.  

 

Samples exceeding the PRGs were located close to the shoreline and in the western portion of the 

section; the only exceedances in Area 5 were located near the edge of Area 3 to the west and Area 6 to 

the north. The PAH exceedances in Area 5 were found at the water table (around 6 feet), which was 

generally at the same elevation as the bottom of fill. PAH detections were below the PRGs in the 

southern portion of Area 5, where the bedrock was generally within 6 feet of the ground surface. The PAH 

exceedances in Area 6 ranged in elevation from 0 to 6.5 feet, with the deepest exceedances within two 

feet of the water table. 

 

TPH concentrations exceeding the PRG in the eastern section were located close to the shoreline. Two 

samples in Area 5 exceeded the TPH PRG, at elevations of 5 to 7 feet. At area 6, TPH was detected at 

concentrations above the PRG from elevations of -3 to 10 feet, in zones that were up to six feet thick. The 

bottom of the TPH exceedance zone tended to be below the water table in most borings. 

 
5.2  METALS SUMMARY  
 
Almost every sample analyzed for metals exceeded at least one PRG, usually arsenic or manganese. 

Unlike the other contaminants, the metals exceedances did not decrease at depth. In order to determine 

whether the high metals concentrations at the Site are naturally occurring or are present as a result of the 

fill, the samples from different soil units across the site (natural soil, fill, and till) were averaged and 

compared. The table below presents a summary of the average metals concentrations for fill, natural soil, 
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and till.  In order to remove any ambiguity caused by reworked natural materials and clean fill, only 

samples with or present at elevations above manmade materials found were considered to be “fill” and 

only samples at or below soils with intact structures (varves or organic deposits) were considered to be 

“natural soil”.  Data used for this summary is presented in Appendix E.  For this summary, only metals 

with a site PRG are listed. 

 

Metals Exceedance Comparison 

 
Till 

Average 
(mg/kg) 

No. of 
detects 

No. of 
samples 
collected 

Natural 
soil 

Average 
(mg/kg) 

No. of 
detects 

No. of 
samples 
collected 

Fill 
Average 
(mg/kg) 

No. of 
detects 

No. of 
samples 
collected 

Antimony 4.3 14 17 4.4 7 8 5.0 27 41 
Arsenic 12.9 17 17 6.0 9 9 10.7 40 41 
Beryllium 0.37 16 17 0.28 8 8 0.30 31 41 
Lead 12.6 17 17 160.1 9 9 888.1 41 41 
Manganese 899.2 17 17 334.3 9 9 408.0 41 41 

 

The summary table above shows that average concentrations of manganese and arsenic are higher in till 

than in natural soil or fill.  The presence of these metals in the till indicates that the metals are a product 

of bedrock degradation, or other natural process.  Contrarily, the average concentration of lead is higher 

in fill than in the till or natural soils, clearly showing an association of lead with the fill material at the site. 

Average concentrations of beryllium and antimony are similar in all three units. 

 

The till at the site is generally a very dense gravelly and/or sandy silt with occasional clay noted.  As an 

ice-deposited material, the till may have incorporated local and foreign (brought to the site from previous 

glacial events) material.  Till found during the PDI field work that are over 4 feet thick is shown in borings 

SB409, SB416, SB417, and SB433.  The high density of the till is reflected in the blow counts for each of 

these borings, which range from 12 to 120 blows per 6-inch interval in the second and third sections of 

each 2-foot sample.  This high-density material shows that till is a confining layer on this site and 

significant penetration of contaminants (particularly water soluble contaminants), in or out of the till is 

highly unlikely.  Thus, the concentrations of metals detected in the till are most likely components of the 

till or bedrock and not a man-made source. 

 

This data indicates that lead is the only metal which is clearly associated with the site fill and associated 

contamination. Therefore, of the metals for which PRGs were calculated, only lead should be used to 

consider soils actionable or to direct excavations as part of the soil removal actions. 
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5.3                     CONCLUSIONS 

 
5.3.1  Recommended Removal Action Goals   
 

Removal action goals need to be established for the site in order to target contaminants for removal that 

pose risk to receptors under expected future use of the property.  Removal action goals will be developed 

in the Action Memorandum, based on the data accumulated to date, and provided in this and other 

reports.  Removal action goals are based on risk based data and refined through risk-management 

processes, which have been conducted for this site through meetings held between the stakeholders.  

This section provides a basis for determining the removal action goals, utilizing the data collected as part 

of the soil pre-design investigation, and other information published in the RI and the FS for the site. 

 

In the RI and the FS reports, Contaminants of Potential Concern (COPCs) were identified as those 

contaminants that provide risk at or above the target risk levels considered actionable by the EPA and 

RIDEM. In the FS, Preliminary Remediation Goals (PRGs) were calculated for those COPCs using the 

exposure assumptions used for the risk assessment, but also with consideration to RIDEM regulatory 

guidelines, and chemical-specific ARARs.  Candidate PRGs were developed in the FS for each of the 

COPCs with the following considerations: 

 
Risk-Based PRGs: PRGs for carcinogens were based on a cancer risk of 1 x 10-6 for carcinogens 

and an HQ of 1.0 for non-carcinogens, with the more conservative of the two being chosen as the 

risk-based PRG. 

 

RIDEM-Based PRGs: The lower of the Residential DEC and GB Leachability Criteria was considered 

as a possible PRG for each chemical. 

 

Chemical-Specific ARARs/TBCs: Candidate PRGs for three chemicals were determined by guidance 

and TBCs.  These chemicals are Aroclor-1254, lead, and 2,3,7,8-TCDD (dioxin) equivalents.   

 
Detection Limits: Two semivolatile chemicals, benzo(a)pyrene and dibenz(a,h)anthracene, are 

controlled by quantitation limits, as footnoted in the RIDEM Method 1 Direct Exposure tables. 

 

Background Concentrations: Metals are naturally present in soil, and therefore, the background 

concentration values were measured, calculated and negotiated with RIDEM, and considered in the 

PRG and Removal Action Goals selection process.   

 

The candidate PRGs identified for each contaminant using the methods described above were screened 

to select the PRG for that contaminant in the FS.  Following selection of the PRGs, Contaminants of 
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Concern (COCs) for the site were selected from the PRG list.  COCs were defined as contaminants that 

would require removal for the purposes of the FS.  All the contaminants from the PRG list were selected 

as COCs in the FS with the exception of Aroclor 1254 and dioxin (2,3,7,8 TCDD) equivalents.  These 

were removed from the COC list because the highest concentrations of these contaminants detected at 

the site were still below the PRG concentration selected.   

 

State regulatory standards for petroleum and petroleum contaminants that were not selected from the risk 

assessment were also selected as PRGs, and the contaminants were retained as COCs.  These were 

chosen since they are likely to be associated with the petroleum released at the site, and because state 

regulations require criteria for petroleum be met if site use is not restricted.  

 

After evaluation of the soil pre-design investigation data described in previous sections of this report, 

removal action goals for soil have been selected and are recommended for implementation.  These 

removal action goals have been selected based on the risk-based processes stated in the RI and the FS 

and supporting documents, and based on the conditions found at the site during this and other 

investigations.   

 

Table 5-1 presents the chemicals retained as COCs from the Feasibility Study, and the PRGs 

recommended for implementation as removal action goals.  The notes on the table provide a basis of the 

recommendation to use or not use the PRG as a removal action goal. 

 

5.3.2 Excavation Depths 
 

Utilizing the recommended removal action goals provided in Table 5-1, excavation extent was evaluated 

for the soil removal action at the OFFTA site.  Excavation extents are based on the following factors:     

 

• Risk-based remediation goals are applicable to a depth of 10 feet below ground surface.   

• Some regulatory goals are limited to the vadose zone (direct exposure criteria), though others 

(free product) have no such limitation, and are applicable to any media. 

• Excavation extents will be limited by physical conditions of the site (water table).   

 

This subsection describes development of target depths of excavations for the soil removal action. 

 

Risk Based Criteria: 

 

While residential risk is based on possible exposure to soils within 10 feet of the ground surface, the 

water table at the site is noted to be above that level (within 5-6 feet of the ground surface).  It is likely 
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that the shallow water table would preclude residential exposure to soils below that level, however, based 

on EPA guidance and risk parameters published in the RI report for this site, it is presumed that there is 

some possibility for residential exposure to a depth of 10 feet. Based on the data provided in this report, it 

is noted that some of the contaminants that exceed risk based the removal action goals exist at the site 

below the low observed water table.   

 

The Navy correspondence dated December 23, 2004 presented several excavation options to acquire 

different groups of contaminants below the water table by isolating the areas and dewatering, or digging 

“in the wet”.  A second correspondence from the Navy (January 11, 2005) presented an abbreviated 

residual risk calculation for each of the excavation options.  The residual risk calculations indicated that 

an excavation to the water table would likely result in a condition within the acceptable risk range (cancer 

risk less than 1E-5) from site related COCs, and that conducting additional excavations below the water 

table would not significantly reduce the risk further.   

 

However, lead, which is a site-related contaminant, and which is not addressed in the residual cancer risk 

calculations, is present at concentrations exceeding acceptable concentrations above the target depth of 

10 feet below ground surface.  A blood-lead model would be used to calculate residual risk to this 

contaminant as well, although it has not been conducted as was the residual cancer risk. Therefore, 

elevated concentrations of lead will also require excavation below the water table to acquire these 

contaminants.   

 

RIDEM Criteria: 

 

RIDEM Direct Exposure Criteria (DECs) were selected as PRGs for some of the contaminants as 

described in Table 5-1.  In accordance with RIDEM regulations, DECs are not applicable below the water 

table.  

 

However, during subsequent discussions with the regulatory parties held January 13, 2005, February 3, 

2005, and February 22, 2005, RIDEM stated that the presence of free product is also an actionable 

condition similar to the exceedance of a PRG (RIDEM remediation Regulations Section 8.07A). RIDEM 

stated that the oily soil found at and below the water table contained free product (refer to meeting 

minutes from January 13, 2005).  In consideration of this, it is recommended that the excavation extend 

below the water table in areas where oily soil is present and TPH was found in excess of the RIDEM 

residential criteria of 500 mg/kg.  The removal of oily soils and soils with TPH exceeding 500 mg/kg will 

further aid in reduction of the residual concentrations of petroleum related contaminants that pose risk.   
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Physical Limitations: 

 

Although it is recognized that some of these oily soils could extend well below the water table, the 

excavation will need to be halted at a depth at which continued excavation is no longer effective.  

Excavation more than 2-3 feet below the standing water table will undermine and destabilize side walls of 

the adjacent work areas.  Because the site is tidal on three sides, and ocean water table elevation is 

expected be between 0 and + 4.0 (+/- approximately 1 foot) feet elevation it is anticipated that this 

limitation will be encountered in some areas.  During excavation in the water table, diligent use of oil 

booms and silt curtains will be necessary to prevent contaminant migration. 

 

Estimation of Depth and Volume: 

 

The site remains subdivided into grid cells, approximately 100 feet x 100 feet, as shown on figures 

presented in previous sections (refer to Figure 4-9).  The data from the borings within each grid cell were 

considered and used to develop a target depth of excavation for that cell.  This cell-by-cell assessment is 

presented in Table 5-2.  The cell-by-cell assessment was conducted for the purposes of quantifying 

volume of soil and fill that exceed the recommended removal action goals.  It is not likely that a removal 

action would be conducted cell-by-cell, a work plan or design document for excavation will be prepared to 

describe how the removal would actually be conducted when it is planned. 

 

As shown on Table 5-2, a total of 66,000 cubic yards of soil and fill is present in place that contains 

contaminants exceeding recommended removal action goals, based on the data available.  

 

This volume presumes excavation of each grid cell to the deepest point in that cell where data shows that 

the recommended removal action goals are exceeded.  Depths are calculated based on the designed 

elevation of the ground surface after the soil mounds are removed (“Base Grade Elevation”), and the 

bottom-most elevation in the grid cell at which recommended removal action goals are exceeded. 

Volumes are calculated based on the surface area of the grid cells and the depth of the exceedances in 

each cell.  Target contaminants for each cell are identified and target elevations for those depths are 

shaded. 

 

Excavation Limitation: 

 

Table 5-3 presents a target excavation elevation and depth for each grid cell based on the data evaluated 

in this report.  A recommended excavation limitation is based on the same information presented in 

Table 5-2, although depths are limited in some cells based on the standing water table.   
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As shown in Table 5-3, the removal action goals are exceeded near or just below the water table in most 

grid cells.  In some areas, no goals are exceeded although fill is present from demolition of former 

buildings.  As stated in the FS, fill above the water table will require removal and disposal as a part of this 

action.  In other areas, the removal action goals are exceeded below the depths that excavation is likely 

to be possible (excavation to more than 3 feet below the water table is not likely to be possible due to side 

slope undermining and failure). The Target Grid Cell Excavation column presents the maximum 

excavation elevation, adjusted to be no more than three feet below the low observed water table in any 

area.   

 

Based on these evaluations, an estimated volume of 59,000 cubic yards of material may be removed 

(Table 5-3).  Actual excavations and volumes would depend on the extent of petroleum and contaminants 

encountered, the actual elevation of the water table, the stability of the side slopes of the areas adjacent 

to the active excavation, and the resulting ability to effectively dig into the soils below the water table.   
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TABLE 1-1

SOIL PRELIMINARY REMEDIATION GOALS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Parameter Soil PRG units
SVOCs Benzo(a)anthracene 900 µg/kg

Benzo(a)pyrene 400 µg/kg
Benzo(b)fluoranthene 900 µg/kg
Benzo(g,h,i)perylene 800 µg/kg
Benzo(k)fluoranthene 900 µg/kg
Chrysene 400 µg/kg
Dibenzo(a,h)anthracene 400 µg/kg
Indeno(1,2,3-cd)pyrene 900 µg/kg

TPH TPH 500 mg/kg
Metals Antimony 10 mg/kg

Arsenic 6.2 mg/kg
Beryllium 0.4 mg/kg
Lead 150 mg/kg
Manganese 390 mg/kg

Notes:
Source: Table 2-9, Feasibility Study for OFFTA, NAVSTA Newport, RI; TtNUS, September 2002
µg/kg microgram per kilogram
mg/kg milligram per kilogram
PCBs polychlorinated biphenyls 
PRG Preliminary Remediation Goal
SVOCs semivolatile organic compounds
TCDD tetrachlorodibenzo-p-dioxin
TPH total petroleum hydrocarbons

W5204308F CTO 833
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Analysis

VOC SVOC PAH Pest/ 
PCBs

TAL 
Metals Cyanide TPH GRO

Area 1
B-9 RI (Ph II) 11/23/1993 17.7 8.0 (no subsurface soil samples) -- -- -- -- -- -- -- --
B-10 RI (Ph II) 11/23/1993 13.7 8.0 (no subsurface soil samples) -- -- -- -- -- -- -- --
B-11 RI (Ph II) 11/24/1993 8.4 8.4 B112-112493 4.0 6.0 4.4 2.4 X X -- X X X -- --

SB415 PDI 11/18/2003 13.3 8.0 SB-415-0608 6.0 8.0 7.3 5.3 -- -- X -- X -- X X
 SB-415-1012 10.0 12.0 3.3 1.3 -- -- X -- X -- X X

SB416 PDI 11/19/2003 11.5 8.5 SB-416-0406 4.0 6.0 7.5 5.5 -- -- X -- X -- X X
SB-416-0810 8.0 10.0 3.5 1.5 -- -- X -- X -- X X
SB-416-1214 12.0 14.0 -0.5 -2.5 -- -- X -- X -- X X
SB-416-1618 16.0 18.0 -4.5 -6.5 -- -- X -- X -- X X

SB417 PDI 11/19/2003 8.5 8.5 SB-417-0406 4.0 6.0 4.5 2.5 -- -- X -- X -- X X
SB-417-0608 6.0 8.0 2.5 0.5 -- -- X -- X -- X X
SB-417-1012 10.0 12.0 -1.5 -3.5 -- -- X -- X -- X X
SB-417-1416 14.0 16.0 -5.5 -7.5 -- -- X -- X -- X X
SB-417-1820 18.0 20.0 -9.5 -11.5 -- -- X -- X -- X X

SB418 PDI 12/3/2003 10.0 8.0 SB-418-0406 4.0 6.0 6.0 4.0 -- -- X -- X -- X X
SB-418-0810 8.0 10.0 2.0 0.0 -- -- X -- X -- X X
SB-418-1214 12.0 14.0 -2.0 -4.0 -- -- X -- X -- X X
SB-418-1618 16.0 18.0 -6.0 -8.0 -- -- X -- X -- X X

SB433 PDI 11/26/2003 17.3 8.0 SB-433-1214 12.0 14.0 5.3 3.3 -- -- X -- X -- X X
SB-433-1618 16.0 18.0 1.3 -0.7 -- -- X -- X -- X X
SB-433-2022 20.0 22.0 -2.7 -4.7 -- -- X -- X -- X X
SB-433-2426 24.0 26.0 -6.7 -8.7 -- -- X -- X -- X X
SB-433-2830 28.0 30.0 -10.7 -12.7 -- -- X -- X -- X X

Area 2
B-8 RI (Ph II) 11/22/1993 11.5 7.0 B82-112293 8.0 10.0 3.5 1.5 X X X -- X X -- --

MW-4S(B-7) RI (Ph I) 4/19/1990 8.1 8.1 B071-419 4.0 6.0 4.1 2.1 X X X -- X X -- --
B072-419 6.0 8.0 2.1 0.1 X X X -- X X -- --

TABLE 4-1

Sample 
Elevation    

(1)
Location Surface 

Elevation (1) Sample ID
Sample 
Depth       

(2)
Event Date

SUBSURFACE SOIL SAMPLE ANALYSIS SUMMARY

 

Base Grade 
Elevation (1)

OLD FIRE FIGHTING TRAINING AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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Analysis

VOC SVOC PAH Pest/ 
PCBs

TAL 
Metals Cyanide TPH GRO

Area 2 (cont.)
SB405 PDI 11/18/2003 7.0 7.0 SB-405-0204 2.0 4.0 5.0 3.0 -- -- X -- X -- X X

SB-405-0608 6.0 8.0 1.0 -1.0 -- -- X -- X -- X X
SB-405-1012 10.0 12.0 -3.0 -5.0 -- -- X -- X -- X X
SB-405-1416 14.0 16.0 -7.0 -9.0 -- -- X -- X -- X X

SB406 PDI 12/3/2003 11.4 7.0 SB-406-0608 6.0 8.0 5.4 3.4 -- -- X -- X -- X X
SB-406-1012 10.0 12.0 1.4 -0.6 -- -- X -- X -- X X
SB-406-1416 14.0 16.0 -2.6 -4.6 -- -- X -- X -- X X
SB-406-1820 18.0 20.0 -6.6 -8.6 -- -- X -- X -- X X

SB407 PDI 12/1/2003 12.9 7.0 SB-407-0810 8.0 10.0 4.9 2.9 -- -- X -- X -- X X
SB-407-1214 12.0 14.0 0.9 -1.1 -- -- X -- X -- X X
SB-407-1618 16.0 18.0 -3.1 -5.1 -- -- X -- X -- X X
SB-407-2022 20.0 22.0 -7.1 -9.1 -- -- X -- X -- X X

Area 3
B-6 RI (Ph I) 4/19/1990 10.1 10.1 B061-419 4.0 6.0 6.1 4.1 X X X -- -- -- -- --

 B062-419 10.0 12.0 0.1 -2.0 X X X -- X X -- --
MW-3 RI (Ph I) 4/24/1990 9.8 9.8 MW31-424 6.0 8.0 3.8 1.8 X X X -- X X -- --

 MW32-424 12.0 14.0 -2.2 -4.2 X X X -- X X -- --
MW-7S RI (Ph II) 11/29/1993 10.9 10.9 M72-112993 2.0 4.0 8.9 6.9 X X X -- X X -- --

TP1A, B, C RI (Ph II) 1/11/1994 10.5 10.5 TP11 (pipe) 4.0 6.0 6.5 X X X -- X X -- --
TP13 1.5 2.0 9.0 8.5 X X X -- X X -- --

 TP12 3.5 4.0 7.0 6.5 X X X -- X X -- --
TP-10 SRE 7/2/1997 10.5 10.5 (no subsurface soil samples) -- -- -- -- -- -- -- --
TP-11 SRE 7/2/1997 10.0 10.0 TP-11-0506 5.0 6.0 5.0 4.0 X X -- X X -- X --
TP-12 SRE 7/2/1997 9.0 9.0 TP-12-0405 4.0 5.0 5.0 4.0 X X -- X X -- X --
TP-17 SRE 7/7/1997 10.0 10.0 TP-17-0809 8.0 9.0 2.0 1.0 X X -- X X -- X --

MW-101 SRE 7/9/1997 9.4 9.4 SB-101-0608 6.0 8.0 3.4 1.4 X X -- X X -- X --
SB408 PDI 11/17/2003 8.0 8.0 SB-408-0204 2.0 4.0 6.0 4.0 -- -- X -- X -- X X

 SB-408-0608 6.0 8.0 2.0 0.0 -- -- X -- X -- X X

TABLE 4-1

SUBSURFACE SOIL SAMPLE ANALYSIS SUMMARY
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 2 OF 7

Location Event Date Surface 
Elevation (1)

Base Grade 
Elevation (1) Sample ID

Sample 
Depth       

(2)

Sample 
Elevation    

(1)
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Analysis

VOC SVOC PAH Pest/ 
PCBs

TAL 
Metals Cyanide TPH GRO

Area 3 (cont.)
SB409 PDI 11/20/2003 9.1 9.1 SB-409-0406 4.0 6.0 5.1 3.1 -- -- X -- X -- X X

SB-409-0608 6.0 8.0 3.1 1.1 -- -- X -- X -- X X
SB-409-1012 10.0 12.0 -0.9 -2.9 -- -- X -- X -- X X

SB410 PDI 11/21/2003 9.4 9.4 SB-410-0204 2.0 4.0 7.4 5.4 -- -- X -- X -- X X
SB-410-0608 6.0 8.0 3.4 1.4 -- -- X -- X -- X X
SB-410-1012 10.0 12.0 -0.6 -2.6 -- -- X -- X -- X X
SB-410-1416 14.0 16.0 -4.6 -6.6 -- -- X -- X -- X X
SB-410-1820 18.0 20.0 -8.6 -10.6 -- -- X -- X -- X X

SB419 PDI 11/18/2003 8.4 8.4 SB-419-0204 2.0 4.0 6.4 4.4 -- -- X -- X -- X X
SB-419-0608 6.0 8.0 2.4 0.4 -- -- X -- X -- X X
SB-419-1012 10.0 12.0 -1.6 -3.6 -- -- X -- X -- X X

SB420 PDI 11/21/2003 10.0 10.0 SB-420-0204 2.0 4.0 8.0 6.0 -- -- X -- X -- X X
SB-420-0608 6.0 8.0 4.0 2.0 -- -- X -- X -- X X
SB-420-1012 10.0 12.0 0.0 -2.0 -- -- X -- X -- X X
SB-420-1416 14.0 16.0 -4.0 -6.0 -- -- X -- X -- X X
MW32-424 12.0 14.0 -12.0 -14.0 X X X -- X X -- --

SB421 PDI 11/21/2003 10.8 10.8 SB-421-0204 2.0 4.0 8.8 6.8 -- -- X -- X -- X X
SB-421-0608 6.0 8.0 4.8 2.8 -- -- X -- X -- X X
SB-421-1214 12.0 14.0 -1.2 -3.2 -- -- X -- X -- X X
SB-421-1416 14.0 16.0 -3.2 -5.2 -- -- X -- X -- X X
SB-421-1820 18.0 20.0 -7.2 -9.2 -- -- X -- X -- X X

SB422 PDI 12/3/2003 11.8 11.8 SB-422-0204 2.0 4.0 9.8 7.8 -- -- X -- X -- X X
SB-422-0608 6.0 8.0 5.8 3.8 -- -- X -- X -- X X
SB-422-1012 10.0 12.0 1.8 -0.2 -- -- X -- X -- X X
SB-422-1416 14.0 16.0 -2.2 -4.2 -- -- X -- X -- X X
SB-422-1820 18.0 20.0 -6.2 -8.2 -- -- X -- X -- X X

SB432 PDI 11/20/2003 9.8 9.8 SB-432-0204 2.0 4.0 7.8 5.8 -- -- X -- X -- X X
SB-432-0608 6.0 8.0 3.8 1.8 -- -- X -- X -- X X
SB-432-1012 10.0 12.0 -0.2 -2.2 -- -- X -- X -- X X
SB-432-1416 14.0 16.0 -4.2 -6.2 -- -- X -- X -- X X
SB-432-1820 18.0 20.0 -8.2 -10.2 -- -- X -- X -- X X
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Analysis

VOC SVOC PAH Pest/ 
PCBs

TAL 
Metals Cyanide TPH GRO

Area 4
B-5 RI (Ph I) 4/17/1990 7.8 7.8 B051-417 4.0 6.0 3.8 1.8 X X X -- X X -- --

B052-417 6.0 8.0 1.8 -0.2 X X X -- X X -- --
B-12 RI (Ph II) 11/24/1993 7.9 7.9 B122-112493 2.0 4.0 5.9 3.9 X X X -- X X -- --

MW-11S RI (Ph II) 12/1/1993 7.9 7.9 M112-112993 2.0 4.0 5.9 3.9 X X X -- X X -- --
MW-11R RI (Ph II) 12/15/1993 7.6 7.6 (no subsurface soil samples) -- -- -- -- -- -- -- --
SB400 PDI 12/1/2003 7.3 7.3 SB-400-0002 0.0 2.0 7.3 5.3 -- -- X -- X -- X X

 SB-400-0608 6.0 8.0 1.3 -0.7 -- -- X -- X -- X X
SB401 PDI 11/19/2003 7.9 7.9 SB-401-0204 2.0 4.0 5.9 3.9 -- -- X -- X -- X X

SB-401-0810 8.0 10.0 -0.1 -2.1 -- -- X -- X -- X X
SB-401-1012 10.0 12.0 -2.1 -4.1 -- -- X -- X -- X X

SB402 PDI 11/18/2003 8.4 8.4 SB-402-0204 2.0 4.0 6.4 4.4 -- -- X -- X -- X X
SB-402-0810 8.0 10.0 0.4 -1.6 -- -- X -- X -- X X
SB-402-1214 12.0 14.0 -3.6 -5.6 -- -- X -- X -- X X
SB-402-1618 16.0 18.0 -7.6 -9.6 -- -- X -- X -- X X
SB-402-1820 18.0 20.0 -9.6 -11.6 -- -- X -- X -- X X

SB427 PDI 11/24/2003 8.3 8.3 SB-427-0204 2.0 4.0 6.3 4.3 -- -- X -- X -- X X
SB-427-0608 6.0 8.0 2.3 0.3 -- -- X -- X -- X X

Area 5
B-1 RI (Ph I) 4/18/1990 12.5 12.5 B011-418 6.0 8.0 6.5 4.5 X X X -- X X -- --
B-2 RI (Ph I) 4/18/1990 12.9 12.9 B021-418 2.0 4.0 10.9 8.9 X X X -- X X -- --

B022-418 6.0 8.0 6.9 4.9 X X X -- X X -- --
 B023-418 8.0 10.0 4.9 2.9 X X X -- X X -- --

B-4 RI (Ph I) 4/20/1990 11.5 11.5 B041-420 4.0 6.0 7.5 5.5 X X X -- X X -- --
B042-420 10.0 12.0 1.5 -0.5 X X X -- X X -- --

B-14 RI (Ph II) 12/13/1993 30.7 10.5 (no subsurface soil samples) -- -- -- -- -- -- -- --
B-15 RI (Ph II) 12/13/1993 27.6 10.5 B152-121393 17.0 19.0 10.6 8.6 X X X -- X X -- --
B-17 RI (Ph II) 11/24/1993 11.5 11.5 B132-112393 2.0 4.0 9.5 7.5 X X X -- X X -- --

MW-1R RI (Ph I) 4/23/1990 11.3 11.3 (no subsurface soil samples) -- -- -- -- -- -- -- --
MW-8R RI (Ph II) 12/13/1993 12.7 12.7 (no subsurface soil samples) -- -- -- -- -- -- -- --
MW-9R RI (Ph II) 12/13/1993 11.7 11.0 (VOC samples only) X -- -- -- -- -- -- --

Sample 
Elevation    

(1)

OLD FIRE FIGHTING TRAINING AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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Analysis

VOC SVOC PAH Pest/ 
PCBs

TAL 
Metals Cyanide TPH GRO

Area 5 (cont.)
TP2 RI (Ph II) 1/11/1994 13.0 10.0 TP22 4.5 4.5 8.5 8.5 X X -- X X X -- --

TP21 7.0 8.0 6.0 5.0 X X -- X X X -- --
TP3 RI (Ph II) 1/11/1994 15.0 10.0 TP31 7.0 8.0 8.0 7.0 X X -- X X X -- --

TP32 7.0 7.0 8.0 8.0 X X -- X X X -- --
TP-01 SRE 6/30/1997 12.0 12.0 (no subsurface soil samples) -- -- -- -- -- -- -- --
TP-02 SRE 6/30/1997 12.0 12.0 TP02-0203 2.0 3.0 10.0 9.0 X X -- X X -- X --
TP-03 SRE 6/30/1997 12.5 12.5 (no subsurface soil samples) -- -- -- -- -- -- -- --
TP-04 SRE 7/1/1997 12.5 12.5 (no subsurface soil samples) -- -- -- -- -- -- -- --
TP-05 SRE 7/1/1997 11.0 11.0 TP-05-0708 7.0 8.0 4.0 3.0 X X -- X X -- X --
TP-06 SRE 7/1/1997 12.5 12.5 TP-06-0607 6.0 7.0 6.5 5.5 X X -- X X -- X --
TP-07 SRE 7/2/1997 12.5 12.5 TP-07-0708 7.0 8.0 5.5 4.5 X X -- X X -- X --
TP-08 SRE 7/2/1997 11.5 11.5 TP-08-0304 3.0 4.0 8.5 7.5 X X -- X X -- X --
TP-09 SRE 7/2/1997 12.0 12.0 (no subsurface soil samples) -- -- -- -- -- -- -- --
TP-13 SRE 7/3/1997 13.0 10.0 TP-13-0607 6.0 7.0 7.0 6.0 X X -- X X -- X --
TP-16 SRE 7/7/1997 14.0 10.0 TP-16-1011 10.0 11.0 4.0 3.0 X X -- X X -- X --
SB411 PDI 11/24/2003 31.0 10.5 SB-411-2022 20.0 22.0 11.0 9.0 -- -- X -- X -- X X

SB-411-2224 22.0 24.0 9.0 7.0 -- -- X -- X -- X X
SB-411-2628 26.0 28.0 5.0 3.0 -- -- X -- X -- X X

SB412 PDI 11/25/2003 24.5 10.5 SB-412-1416 14.0 16.0 10.5 8.5 -- -- X -- X -- X X
SB423 PDI 11/25/2003 11.9 11.9 SB-423-0204 2.0 4.0 9.9 7.9 -- -- X -- X -- X X
SB424 PDI 11/26/2003 12.0 12.0 SB-424-0204 2.0 4.0 10.0 8.0 -- -- X -- X -- X X
SB425 PDI 11/26/2003 12.1 12.1 SB-425-0204 2.0 4.0 10.1 8.1 -- -- X -- X -- X X
SB426 PDI 11/25/2003 11.5 11.5 SB-426-0204 2.0 4.0 9.5 7.5 -- -- X -- X -- X X
SB434 PDI 12/2/2003 11.5 11.5 SB-434-0204 2.0 4.0 9.5 7.5 -- -- X -- X -- X X

SB-434-0608 6.0 8.0 5.5 3.5 -- -- X -- X -- X X
Area 6

B-3 RI (Ph I) 4/18/1990 10.1 10.1 B031-418 2.0 4.0 8.1 6.1 X X X -- -- -- -- --
B032-418 8.0 10.0 2.1 0.1 X X X -- X X -- --
B033-418 12.0 14.0 -1.9 -3.9 X X X -- X X -- --

B-13 RI (Ph II) 11/23/1993 8.9 8.9 B132-112393 4.0 6.0 4.9 2.9 X X X -- X X -- --

Event Date Surface 
Elevation (1)

Base Grade 
Elevation (1)

Sample 
Depth       

(2)

TABLE 4-1
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Analysis

VOC SVOC PAH Pest/ 
PCBs

TAL 
Metals Cyanide TPH GRO

Area 6 (cont.)
SB426 PDI 11/25/2003 11.5 11.5 SB-426-0204 2.0 4.0 9.5 7.5 -- -- X -- X -- X X
SB434 PDI 12/2/2003 11.5 11.5 SB-434-0204 2.0 4.0 9.5 7.5 -- -- X -- X -- X X

SB-434-0608 6.0 8.0 5.5 3.5 -- -- X -- X -- X X
B-3 RI (Ph I) 4/18/1990 10.1 10.1 B031-418 2.0 4.0 8.1 6.1 X X X -- -- -- -- --

B032-418 8.0 10.0 2.1 0.1 X X X -- X X -- --
B033-418 12.0 14.0 -1.9 -3.9 X X X -- X X -- --

B-13 RI (Ph II) 11/23/1993 8.9 8.9 B132-112393 4.0 6.0 4.9 2.9 X X X -- X X -- --
B-16 RI (Ph II) 11/23/1993 9.2 9.2 B162-112393 2.0 4.0 7.2 5.2 X X X -- X X -- --

B163-112393 6.0 7.0 3.2 2.2 X -- -- -- -- -- -- --
MW-2S RI (Ph I) 4/23/1990 9.1 9.1 MW21-423 6.0 8.0 3.1 1.1 X X X -- X X -- --

MW22-423 12.0 14.0 -2.9 -4.9 X X X -- X X -- --
MW-2D RI (Ph II) 11/29/1993 9.2 9.2 (no subsurface soil samples) -- -- -- -- -- -- -- --
MW-10S RI (Ph II) 11/29/1993 10.4 10.4 M102-112993 4.0 6.0 6.4 4.4 X X X -- X X -- --
MW-102 SRE 7/7/1997 8.3 8.3 SB-102-0608 6.0 8.0 2.3 0.3 X X -- X X -- X --
TP-14 SRE 7/3/1997 10.0 10.0 TP-14-0304 3.0 4.0 7.0 6.0 X X -- X X -- X --
TP-15 SRE 7/3/1997 9.0 9.0 TP-15-0506 5.0 6.0 4.0 3.0 X X -- X X -- X --
SB403 PDI 11/25/2003 9.4 9.4 SB-403-0204 2.0 4.0 7.4 5.4 -- -- X -- X -- X X

SB-403-0608 6.0 8.0 3.4 1.4 -- -- X -- X -- X X
SB-403-1012 10.0 12.0 -0.6 -2.6 -- -- X -- X -- X X

 SB-403-1416 14.0 16.0 -4.6 -6.6 -- -- X -- X -- X X
SB-403-1820 18.0 20.0 -8.6 -10.6 -- -- X -- X -- X X

SB404 PDI 11/25/2003 8.9 8.9 SB-404-0204 2.0 4.0 6.9 4.9 -- -- X -- X -- X X
SB-404-0608 6.0 8.0 2.9 0.9 -- -- X -- X -- X X
SB-404-1012 10.0 12.0 -1.1 -3.1 -- -- X -- X -- X X

  SB-404-1618 16.0 18.0 -7.1 -9.1 -- -- X -- X -- X X
SB-404-1820 18.0 20.0 -9.1 -11.1 -- -- X -- X -- X X

SB413 PDI 12/4/2003 10.6 10.6 SB-413-0204 2.0 4.0 8.6 6.6 -- -- X -- X -- X X
SB414 PDI 12/2/2003 10.7 10.7 SB-414-0204 2.0 4.0 8.7 6.7 -- -- X -- X -- X X

SB-414-0608 6.0 8.0 4.7 2.7 -- -- X -- X -- X X
SB-414-1012 10.0 12.0 0.7 -1.3 -- -- X -- X -- X X

TABLE 4-1

SUBSURFACE SOIL SAMPLE ANALYSIS SUMMARY
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Analysis

VOC SVOC PAH Pest/ 
PCBs

TAL 
Metals Cyanide TPH GRO

Area 6 (cont.)
SB428 PDI 11/24/2003 8.0 8.0 SB-428-0204 2.0 4.0 6.0 4.0 -- -- X -- X -- X X

SB-428-0608 6.0 8.0 2.0 0.0 -- -- X -- X -- X X
SB-428-1012 10.0 12.0 -2.0 -4.0 -- -- X -- X -- X X

 SB-428-1416 14.0 16.0 -6.0 -8.0 -- -- X -- X -- X X
SB-428-1820 18.0 20.0 -10.0 -12.0 -- -- X -- X -- X X

SB429 PDI 11/25/2003 8.6 8.6 SB-429-0406 4.0 6.0 4.6 2.6 -- -- X -- X -- X X
SB-429-0608 6.0 8.0 2.6 0.6 -- -- X -- X -- X X
SB-429-1012 10.0 12.0 -1.4 -3.4 -- -- X -- X -- X X

   SB-429-1416 14.0 16.0 -5.4 -7.4 -- -- X -- X -- X X
SB-429-1820 18.0 20.0 -9.4 -11.4 -- -- X -- X -- X X

SB430 PDI 12/2/2003 9.8 9.8 SB-430-0204 4.0 6.0 5.8 3.8 -- -- X -- X -- X X
SB-430-0810 8.0 10.0 1.8 -0.2 -- -- X -- X -- X X
SB-430-1214 12.0 14.0 -2.2 -4.2 -- -- X -- X -- X X

  SB-430-1416 14.0 16.0 -4.2 -6.2 -- -- X -- X -- X X
SB431 PDI 11/26/2003 11.1 11.1 SB-431-0204 2.0 4.0 9.1 7.1 -- -- X -- X -- X X

SB-431-0810 8.0 10.0 3.1 1.1 -- -- X -- X -- X X
SB-431-1012 10.0 12.0 1.1 -0.9 -- -- X -- X -- X X

Notes:
(1) elevations presented in feet NGVD 1929 (MLW)      TPH total petroleum hydrocarbons
(2) feet below ground surface (November 2003)      VOC volatile organic compounds
GRO gasoline range organics      X sample was analyzed
ID identifier      -- sample was not analyzed
Pest pesticides
RI (Ph I) Phase I Remedial Investigation
RI (Ph II) Phase II Remedial Investigation
RI (Ph III) Phase III Remedial Investigation
PCBs polychlorinated biphenyls 
PAH polynuclear aromatic hydrocarbons 
PDI Pre-Design Investigation
SVOC semivolatile organic compounds
TAL Target Analyte List

TABLE 4-1

SUBSURFACE SOIL SAMPLE ANALYSIS SUMMARY
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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Location
Surface 

Elevation 
(1)  

Sample 
Depth    

(ft bgs)

Sample 
Elevation  

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg) Petroleum Evidence from Boring Log

AREA 1
B-9 17.7 9.0 11.0 8.7 6.7 ND ND na -- --

11.0 12.0 6.7 4.7 NR NR na -- --
12.0 14.0 5.7 3.7 ND ND na -- --

B-10 13.7 0.0 2.0 13.7 12.7 ND ND na -- --
2.0 4.0 11.7 9.7 ND ND na -- --
4.0 6.0 9.7 7.7 NR NR na -- --
6.0 8.0 7.7 5.7 ND ND na -- --

B-11 8.4 2.0 4.0 6.4 4.4 ND ND na 170 --
4.0 6.0 4.4 2.4 ND ND na -- --
6.0 8.0 2.4 0.4 1.0 ND na ND --

 8.0 10.0 0.4 -1.6 1.0 ND na -- --
10.0 12.0 -1.6 -3.6 ND ND na ND --
12.0 14.0 -3.6 -5.6 ND ND na ND --
14.0 16.0 -5.6 -7.6 ND ND na -- --
16.0 18.0 -7.6 -9.6 ND ND na 13 --
18.0 20.0 -9.6 -11.6 ND ND na -- --
20.0 22.0 -11.6 -13.6 ND ND na --
22.0 24.0 -13.6 -15.6 ND ND na --
25.0 27.0 -16.6 -18.6 ND ND na --

SB415 13.3 4.0 6.0 9.3 7.3 na ND 0.0 -- --
6.0 8.0 7.3 5.3 na NR NR ND --
8.0 10.0 5.3 3.3 na ND 0.0 -- --

10.0 12.0 3.3 1.3 na NR NR 39 --
SB416 11.5 4.0 6.0 7.5 5.5 na 0.9 0.0 170 --

6.0 8.0 5.5 3.5 na 0.5 0.0 -- --
8.0 10.0 3.5 1.5 na 1.3 0.0 ND --

 10.0 12.0 1.5 -0.5 na 0.8 0.0 -- --
12.0 14.0 -0.5 -2.5 na 1.8 0.5 ND --
14.0 16.0 -2.5 -4.5 na 0.9 0.0 ND --
16.0 18.0 -4.5 -6.5 na 1.5 3.0 -- --
18.0 20.0 -6.5 -8.5 na 0.6 11.4 13 --
20.0 22.0 -8.5 -10.5 na na na -- --

SB417 8.5 2.0 4.0 6.5 4.5 na na na -- --
4.0 6.0 4.5 2.5 na 122.0 10.9 310 staining/petroleum odor
6.0 8.0 2.5 0.5 na 7.0 0.0 175 staining
8.0 10.0 0.5 -1.5 na 11.0 0.0 -- --

10.0 12.0 -1.5 -3.5 na 1.0 0.0 ND --
12.0 14.0 -3.5 -5.5 na 0.3 0.0 -- --
14.0 16.0 -5.5 -7.5 na 0.6 0.0 ND --
16.0 18.0 -7.5 -9.5 na 1.0 0.0 -- --
18.0 20.0 -9.5 -11.5 na 2.2 0.0 ND --

SB418 10.0 4.0 6.0 6.0 4.0 na 4.1 3.9 32 --
6.0 8.0 4.0 2.0 na 151.0 23.5 -- --
8.0 10.0 2.0 0.0 na 139.0 23.5 44 strong petroleum odor/potential saturation

10.0 12.0 0.0 -2.0 na 38.5 38.5 -- strong petroleum odor
12.0 14.0 -2.0 -4.0 na 25.0 25.0 ND petroleum odor/potential saturation
14.0 16.0 -4.0 -6.0 na 20.8 20.8 -- petroleum odor 
16.0 18.0 -6.0 -8.0 na 3.6 0.0 ND --
18.0 20.0 -8.0 -10.0 na 11.5 2.1 -- --
20.0 22.0 -10.0 -12.0 na na na -- --

OLD FIRE FIGHTING TRAINING AREA
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Location
Surface 

Elevation 
(1)  

Sample 
Depth    

(ft bgs)

Sample 
Elevation  

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg) Petroleum Evidence from Boring Log

SB433 17.3 12.0 14.0 5.3 3.3 na 24.6 47.3 190 --
14.0 16.0 3.3 1.3 na 116.0 326.7 -- --
16.0 18.0 1.3 -0.7 na 0.4 0.0 170 --
18.0 20.0 -0.7 -2.7 na 1.7 0.8 -- --
20.0 22.0 -2.7 -4.7 na 5.4 8.0 92 --
22.0 24.0 -4.7 -6.7 na 0.0 0.0 -- --
24.0 26.0 -6.7 -8.7 na 1.6 0.8 ND --
26.0 28.0 -8.7 -10.7 na 0.1 0.0 -- --

B-7(MW-4) 8.1 0.0 2.0 8.1 6.1 na 2.5 na -- --
2.0 4.0 6.1 4.1 na 3.8 na -- --
4.0 6.0 4.1 2.1 na 23.0 na -- petroleum odor
6.0 8.0 2.1 0.1 na 37.0 na -- strong petrol odor

 8.0 10.0 0.1 -1.9 na NR na -- petroleum odor
10.0 12.0 -1.9 -3.9 na 6.0 na -- --

B-8 11.5 4.0 6.0 7.5 5.5 NR NR na -- --
6.0 8.0 5.5 3.5 0.0 6.0 na -- --
8.0 10.0 3.5 1.5 0.0 7.0 na -- --

10.0 12.0 1.5 -0.5 NR NR na -- --
 12.0 14.0 -0.5 -2.5 28.0 20.0 na -- strong odor/staining

14.0 16.0 -2.5 -4.5 0.0 6.0 na -- odor
16.0 18.0 -4.5 -6.5 NR NR na -- slight odor
18.0 20.0 -6.5 -8.5 1.0 8.0 na -- slight odor
20.0 22.0 -8.5 -10.5 1.0 2.0 na -- slight odor
22.0 23.0 -10.5 -12.5 ND 4.0 na -- --

SB405 7.0 2.0 4.0 5.0 3.0 na 0.0 0.0 43 --
4.0 6.0 3.0 1.0 na 0.0 0.0 -- --
6.0 8.0 1.0 -1.0 na 0.0 0.0 92 --

 8.0 10.0 -1.0 -3.0 na 0.0 0.0 -- --
10.0 12.0 -3.0 -5.0 na 0.0 0.0 ND --
12.0 14.0 -5.0 -7.0 na 0.0 0.0 -- --
14.0 16.0 -7.0 -9.0 na 0.0 0.0 ND --

SB406 11.4 4.0 6.0 7.4 5.4 na 1.8 0.0 -- --
6.0 8.0 5.4 3.4 na 3.8 0.0 170 --
8.0 10.0 3.4 1.4 na 3.7 1.3 -- --

10.0 12.0 1.4 -0.6 na 2.7 5.2 69 --
 12.0 14.0 -0.6 -2.6 na 0.6 0.0 -- --

14.0 16.0 -2.6 -4.6 na 3.5 0.8 15 --
16.0 18.0 -4.6 -6.6 na 3.1 0.0 -- --
18.0 20.0 -6.6 -8.6 na 2.6 0.0 ND --

SB407 12.9 6.0 8.0 6.9 4.9 na 0.0 0.0 -- --
8.0 10.0 4.9 2.9 na 0.0 0.0 48 --

10.0 12.0 2.9 0.9 na 0.0 0.0 -- --
12.0 14.0 0.9 -1.1 na 19.1 29.2 900 sheen/potential petroleum saturation
14.0 16.0 -1.1 -3.1 na 0.1 1.1 -- sheen/potential petroleum saturation
16.0 18.0 -3.1 -5.1 na 4.1 4.7 23 sheen/potential petroleum saturation
18.0 20.0 -5.1 -7.1 na 3.8 6.9 -- --
20.0 22.0 -7.1 -9.1 na 2.1 4.8 ND --
22.0 24.0 -9.1 -11.1 na 0.0 0.0 -- --
24.0 26.0 -11.1 -13.1 na 0.0 0.6 -- --

OLD FIRE FIGHTING TRAINING AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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Notes:
(1) elevations are presented as feet NGVD 1929 (MLW)
See boring logs for detailed description.
Bold number indicates the soil sample was collected from that depth interval.
FID flame ionization detector
ft bgs feet below ground surface
na not applicable
NR no reading
ND not detected
OVA organic vapor analyzer  
PID photoionization detector 
ppm parts per million (above background readings)
-- not analyzed for TPH/no evidence of TPH

exceeds the TPH PRG of 500 mg/kg

TABLE 4-2A 

JAR HEADSPACE SUMMARY
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WESTERN SECTION (AREA 1 AND 2) 
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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Location
Surface 

Elevation 
(1)  

Sample 
Depth       

(ft bgs)

Sample 
Elevation   

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg)

Petroleum Evidence from Boring 
Log

Area 3
B-6 10.1 2.0 4.0 8.1 6.1 na 4.3 na -- --

4.0 6.0 6.1 4.1 na 11.2 na -- petroleum odor
6.0 8.0 4.1 2.1 na na na -- --

 8.0 10.0 2.1 0.1 na 10.2 na -- slight odor
10.0 12.0 0.1 -1.9 na 3.4 na -- slight odor
12.0 14.0 -1.9 -3.9 na 3.6 na -- --

MW-3S 9.8 2.0 4.0 7.8 5.8 na 14.2 na -- --
4.0 6.0 5.8 3.8 na 10.0 na -- oily staining/strong petroleum odor
6.0 8.0 3.8 1.8 na 144.0 na -- oily staining/strong petroleum odor

 8.0 10.0 1.8 -0.2 na 59.0 na -- strong petroleum odor
10.0 12.0 -0.2 -2.2 na 24.0 na -- strong petroleum odor
12.0 14.0 -2.2 -4.2 na 18.2 na -- slight odor

MW-7S 10.9 2.0 4.0 8.9 6.9 ND ND na -- --
4.0 6.0 6.9 4.9 7.0 6.0 na -- petroleum odor
6.0 8.0 4.9 2.9 ND ND na -- slight odor

 8.0 10.0 2.9 0.9 ND ND na -- slight odor
10.0 12.0 0.9 -1.1 ND ND na -- --
12.0 14.0 -1.1 -3.1 ND ND na -- --

TP-1A,B,C 10.5 no samples collected for jar headspace na some contam. from broken pipe only
TP-10 10.5 no samples collected for jar headspace na --
TP-11 10.0 0.0 0.5 10.0 9.5 na na 0.0 -- --

5.0 6.0 5.0 4.0 na na 3.5 7500 stained/saturated with oil 
TP-12 9.0 0.0 5.0 9.0 4.0 na na 0.0 4100 J pipe containing oil found
TP-17 10.0 0.0 3.0 10.0 7.0 na na 0.0 -- --

3.0 8.0 7.0 2.0 na na 9.0 200 oily water entering excavation
MW-101 10.9 2.0 4.0 8.9 6.9 na na 0.0 -- --

4.0 6.0 6.9 4.9 na na NR -- odor/sheen
6.0 8.0 4.9 2.9 na na NR 1900 J slight odor/sheen

 8.0 10.0 2.9 0.9 na na NR -- oil sheen/odor
10.0 12.0 0.9 -1.1 na na NR -- --
12.0 14.0 -1.1 -3.1 na na NR -- --

SB408 8.0 2.0 4.0 6.0 4.0 na 0.0 0.0 600 --
4.0 6.0 4.0 2.0 na 0.0 0.0 -- --
6.0 8.0 2.0 0.0 na 1.8 0.0 150 --

 8.0 10.0 0.0 -2.0 na na na -- --
10.0 12.0 -2.0 -4.0 na na na -- --
12.0 14.0 -4.0 -6.0 na na na -- --

SB409 9.1 2.0 4.0 7.1 5.1 na 0.0 1.5 -- --
4.0 6.0 5.1 3.1 na 130.0 70.0 4800 heavy staining, trace free oil
6.0 8.0 3.1 1.1 na 193.0 240.7 4200 heavy staining, trace free oil

 8.0 10.0 1.1 -0.9 na 62.0 23.2 -- sheen
10.0 12.0 -0.9 -2.9 na 44.0 24.0 38 slight odor
12.0 14.0 -2.9 -4.9 na 69.0 26.5 -- slight odor
14.0 16.0 -4.9 -6.9 na 37.0 8.3 -- --

SB410 9.4 2.0 4.0 7.4 5.4 na 0.0 1.5 52 --
4.0 6.0 5.4 3.4 na 127.0 122.5 -- petroleum odor/staining
6.0 8.0 3.4 1.4 na 52.0 1438 2900 very strong petroleum odor/free oil

 8.0 10.0 1.4 -0.6 na 88.7 107.6 -- sheen
10.0 12.0 -0.6 -2.6 na 60.6 61.6 110 sheen
12.0 14.0 -2.6 -4.6 na 5.3 0.0 -- slight odor
14.0 16.0 -4.6 -6.6 na NR NR 25 odor/slight sheen
16.0 18.0 -6.6 -8.6 na 4.5 4.0 -- --
18.0 20.0 -8.6 -10.6 na 0.0 3.2 ND --

TABLE 4-2B
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Location
Surface 

Elevation 
(1)  

Sample 
Depth       

(ft bgs)

Sample 
Elevation   

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg)

Petroleum Evidence from Boring 
Log

Area 3 (cont.)
SB419 8.4 2.0 4.0 6.4 4.4 na 59.9 44.6 1600 petroleum odor/slight staining

4.0 6.0 4.4 2.4 na 277.0 289.0 -- --
6.0 8.0 2.4 0.4 na 294.0 174.0 2650 petroleum odor

 8.0 10.0 0.4 -1.6 na 23.3 34.9 -- sheen
10.0 12.0 -1.6 -3.6 na 27.7 20.9 35 slight odor
12.0 14.0 -3.6 -5.6 na 52.6 40.0 -- odor 

SB420 10.0 2.0 4.0 8.0 6.0 na 2.5 4.6 46 --
4.0 6.0 6.0 4.0 na 560.0 684.3 -- staining/petroleum odor
6.0 8.0 4.0 2.0 na 280.0 1555 8400 oil squeezing out of pores in soil

 8.0 10.0 2.0 0.0 na 249.0 1298 -- oil squeezing out of pores in soil
10.0 12.0 0.0 -2.0 na 158.0 480.0 710 petroleum odor
12.0 14.0 -2.0 -4.0 na 37.3 23.0 -- --
14.0 16.0 -4.0 -6.0 na 63.4 35.3 70 --

SB421 10.8 2.0 4.0 8.8 6.8 na 0.0 143.7 125 --
4.0 6.0 6.8 4.8 na 270 832.7 -- stained/free product
6.0 8.0 4.8 2.8 na 250 672.8 7300 free product - appears to be heavy oil

 8.0 10.0 2.8 0.8 na 22.4 232.9 -- sheen
10.0 12.0 0.8 -1.2 na na na -- --
12.0 14.0 -1.2 -3.2 na 8.8 NR ND slight odor
14.0 16.0 -3.2 -5.2 na NR NR 16 --
16.0 18.0 -5.2 -7.2 na 3.9 NR -- slight odor
18.0 20.0 -7.2 -9.2 na 1.1 NR 18 --

SB422 11.8 2.0 4.0 9.8 7.8 na 0 0.0 360 --
4.0 6.0 7.8 5.8 na 0 186.0 -- --
6.0 8.0 5.8 3.8 na 0.4 334.1 37 --

 8.0 10.0 3.8 1.8 na 0 3.2 -- --
10.0 12.0 1.8 -0.2 na 1.3 1.1 ND --
12.0 14.0 -0.2 -2.2 na 1 3.7 -- --
14.0 16.0 -2.2 -4.2 na 0.5 0.0 ND --
16.0 18.0 -4.2 -6.2 na 0.0 0.0 -- --
18.0 20.0 -6.2 -8.2 na 0.0 186.0 ND --

SB432 9.8 2.0 4.0 7.8 5.8 na 2000 5425 1100 slight sweet odor
4.0 6.0 5.8 3.8 na 2000 2929 -- --
6.0 8.0 3.8 1.8 na 2000 5677 910 --

 8.0 10.0 1.8 -0.2 na 153.0 241.0 -- strong petroleum odor
10.0 12.0 -0.2 -2.2 na 485.0 365.0 93 petroleum staining/odor
12.0 14.0 -2.2 -4.2 na 28.3 12.6 -- --
14.0 16.0 -4.2 -6.2 na 12.0 1.9 ND --
16.0 18.0 -6.2 -8.2 na 7.7 0.0 -- --
18.0 20.0 -8.2 -10.2 na 0.0 0.0 ND --

Area 4
B-5 7.8 2.0 4.0 5.8 3.8 758.0 na na -- --

4.0 6.0 3.8 1.8 100.0 na na -- strong petroleum odor/oily staining
6.0 8.0 1.8 -0.2 >1000 na na -- swamp odor

 8.0 10.0 -0.2 -2.2 10.0 na na -- swamp odor
10.0 12.0 -2.2 -4.2 200.0 na na -- organic odor

B-12 7.9 2.0 4.0 5.9 3.9 ND ND na -- --
4.0 6.0 3.9 1.9 1.0 ND na -- petroleum odor
6.0 8.0 1.9 -0.1 ND ND na -- --

TABLE 4-2B
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Location
Surface 

Elevation 
(1)  

Sample 
Depth       

(ft bgs)

Sample 
Elevation   

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg)

Petroleum Evidence from Boring 
Log

MW-11S 7.9 2.0 4.0 5.9 3.9 ND ND na -- --
4.0 6.0 3.9 1.9 15.0 5.0 na -- --
6.0 8.0 1.9 -0.1 1.0 ND na -- --

 8.0 10.0 -0.1 -2.1 2.0 ND na -- slight petroleum odor
10.0 12.0 -2.1 -4.1 NR NR na -- --

MW-11R 7.6 2.0 4.0 5.6 3.6 ND ND na -- --
4.0 6.0 3.6 1.6 15.0 5.0 na -- --
6.0 8.0 1.6 -0.4 1.0 ND na -- --

 8.0 10.0 -0.4 -2.4 2.0 ND na -- slight petroleum odor
10.0 12.0 -2.4 -4.4 NR NR na -- --

SB400 7.3 0.0 2.0 7.3 5.3 na 0.0 0.0 -- --
2.0 4.0 5.3 3.3 na 0.0 0.0 16 --
4.0 6.0 3.3 1.3 na 6.8 9.4 -- --

 6.0 8.0 1.3 -0.7 na NR NR 170 --
SB401 7.9 2.0 4.0 5.9 3.9 na 0.0 0.0 29 --

4.0 6.0 3.9 1.9 na 5.3 32.4 -- --
6.0 8.0 1.9 -0.1 na na na -- --

 8.0 10.0 -0.1 -2.1 na 0.0 17.4 19 --
10.0 12.0 -2.1 -4.1 na 0.0 5.7 15 --
12.0 14.0 -4.1 -6.1 na 0.0 15.4 -- --

SB402 8.4 2.0 4.0 6.4 4.4 na 84.2 15.0 63 --
4.0 6.0 4.4 2.4 na 81.0 23.6 -- faint sweet odor
6.0 8.0 2.4 0.4 na 72.8 28.3 -- --

 8.0 10.0 0.4 -1.6 na 7.5 417.2 180 organic odor
10.0 12.0 -1.6 -3.6 na 23.9 157.0 -- --
12.0 14.0 -3.6 -5.6 na 6.1 452.3 ND slight odor
14.0 16.0 -5.6 -7.6 na 11.3 17.0 -- --
16.0 18.0 -7.6 -9.6 na 1.6 17.9 ND --
18.0 20.0 -9.6 -11.6 na 0.0 0.0 ND --

SB427 8.3 2.0 4.0 6.3 4.3 na 0.0 0.0 370 --
4.0 6.0 4.3 2.3 na 123 90.5 -- oily sand/petroleum odor
6.0 8.0 2.3 0.3 na 52.1 29.3 400 sulfur odor

 8.0 10.0 0.3 -1.7 na 26.3 13.6 -- --
10.0 12.0 -1.7 -3.7 na na na -- --

Notes:
(1) elevations are presented as feet NGVD 1929 (MLW)
See boring logs for detailed description.
Bold number indicates the soil sample was collected from that depth interval.
ft bgs feet below ground surface
FID flame ionization detector
NR no reading
ND not detected
na not applicable
-- not analyzed for TPH/no evidence of TPH
OVA organic vapor analyzer
ppm parts per million (above background readings)
PID photoionization detector 

TABLE 4-2B
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Location/ 
Date

Surface 
Elevation 

(1)  

Sample Depth 
(ft bgs)

Sample 
Elevation     

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg) Petroleum Evidence from Boring Log

Area 5
B-1 12.5 2.0 4.0 10.5 8.5 0.8 na na -- --

4.0 6.0 8.5 6.5 0.5 na na -- --
6.0 8.0 6.5 4.5 4.0 na na -- --

 8.0 10.0 4.5 2.5 1.2 na na -- --
B-2 12.9 2.0 4.0 10.9 8.9 3.7 na na -- --

4.0 6.0 8.9 6.9 3.8 na na -- --
6.0 8.0 6.9 4.9 6.0 na na -- oily staining/petroleum odor

 8.0 10.0 4.9 2.9 5.6 na na -- slight petroleum odor
10.0 12.0 2.9 0.9 NR na na -- --

B-4 11.5 2.0 4.0 9.5 7.5 0.3 na na -- --
4.0 6.0 7.5 5.5 na na na -- light hydrocarbons odor (ie diesel)
6.0 8.0 5.5 3.5 1.2 na na -- light hydrocarbons odor 

 8.0 10.0 3.5 1.5 0.8 na na -- light hydrocarbons odor 
10.0 12.0 1.5 -0.5 0.9 na na -- light hydrocarbons odor 
12.0 14.0 -0.5 -2.5 NR na na -- --

B-15 27.6 17.0 19.0 10.6 8.6 NR NR na -- --
B-17 11.5 2.0 4.0 9.5 7.5 ND ND na -- --

4.0 6.0 7.5 5.5 NR NR na -- --
MW-1R 11.3 no samples collected for jar headspace na --
MW-8R 11.5 2.0 4.0 9.5 7.5 ND ND na -- --
MW-9R 11.7 2.0 4.0 9.7 7.7 ND ND na -- --

4.0 6.0 7.7 5.7 ND ND na -- --
6.0 8.0 5.7 3.7 NR NR na -- --

TP2 13.0 2.0 2.0 11.0 11.0 NR NR na -- --
4.0 5.0 9.0 8.0 NR NR na -- --
7.0 8.0 6.0 5.0 NR 1200.0 na -- black staining/strong petroleum odor

TP-01 12.0 no subsurface samples collected na Pipe was removed
TP-02 12.0 0.5 2.5 11.5 9.5 na na 30.0 -- --

2.5 3.5 9.5 8.5 na na 30.0 140 J --
TP-03 12.5 0.5 2.5 12.0 10.0 na na 0.0 -- --
TP-04 12.5 no samples collected for jar headspace -- 3 Pipes were removed
TP-05 11.0 0.5 5.0 10.5 6.0 na na 0.0 -- --

7.0 8.0 4.0 5.0 na na 0.0 ND --
TP-06 12.5 0.0 6.0 12.5 6.0 na na 0.0 -- --

6.0 7.0 6.5 5.0 na na 0.0 130 J Concrete slab encountered
TP-07 12.5 0.0 7.0 12.5 5.0 na na 0.0 -- --

7.0 8.0 5.5 4.0 na na 0.0 ND --
TP-08 11.5 0.0 7.0 11.5 5.0 na na 0.0 -- 6" Pipe was removed

7.0 8.0 4.5 4.0 na na 0.0 ND --
TP-09 12.0 no subsurface samples collected na --
TP-13 13.0 0.5 7.0 12.5 4.0 na na 0.0 -- --

7.0 7.0 4.0 4.0 na na 3.2 7400 J oil-stained
TP-16 14.0 0.0 10.0 14.0 3.0 na 0.0 na -- --

10.0 11.0 3.0 2.0 na 4.0 na 6400 J potentially oil-laden soil
SB411 31.0 18.0 20.0 13.0 11.0 na NR 0.0 -- --

20.0 22.0 11.0 9.0 na NR 0.0 300 --
22.0 24.0 9.0 7.0 na NR 0.0 170 --

 24.0 26.0 7.0 5.0 na NR 0.0 -- --
26.0 28.0 5.0 3.0 na na na 380 --
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Location/ 
Date

Surface 
Elevation 

(1)  

Sample Depth 
(ft bgs)

Sample 
Elevation     

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg) Petroleum Evidence from Boring Log

Area 5 (cont.)
SB412 24.5 12.0 14.0 12.5 10.5 na 38.9 103.3 -- --

14.0 16.0 10.5 8.5 na 50.3 137.3 100 --
16.0 18.0 8.5 6.5 na 636.0 132.6 -- --

 18.0 20.0 6.5 4.5 na na na -- --
SB423 11.9 2.0 4.0 9.9 7.9 na 0.0 0.0 78 --

4.0 6.0 7.9 5.9 na 0.0 0.0 -- --
SB424 12.0 2.0 4.0 10.0 8.0 na 0.0 0.0 ND --

4.0 6.0 8.0 6.0 na na na -- --
SB425 12.1 2.0 4.0 10.1 8.1 na 0.0 0.0 15 --

4.0 6.0 8.1 6.1 na 0.0 0.0 -- --
SB426 11.5 2.0 4.0 9.5 7.5 na 0.0 0.0 38 --
SB434 11.5 2.0 4.0 9.5 7.5 na 0.0 5.1 41 --

4.0 6.0 7.5 5.5 na 0.0 2.3 -- --
6.0 8.0 5.5 3.5 na 7.7 101.0 38 --

 8.0 10.0 3.5 1.5 na 0.0 24.6 -- --
Area 6

B-3 10.1 2.0 4.0 8.1 6.1 na 1.5 na -- --
4.0 6.0 6.1 4.1 na 5.0 na -- --
6.0 8.0 4.1 2.1 na 40.0 na -- slight petroleum odor

 8.0 10.0 2.1 0.1 na 12.0 na -- staining/some odor
10.0 12.0 0.1 -1.9 na 9.0 na -- petroleum odor
12.0 14.0 -1.9 -3.9 na 17.0 na -- petroleum odor

B-13 8.9 2.0 4.0 6.9 4.9 ND 3.0 na -- --
4.0 6.0 4.9 2.9 35.0 25.0 na -- petroleum odor
6.0 8.0 2.9 0.9 700.0 55.0 na -- petroleum odor

 8.0 10.0 0.9 -1.1 NR 55.0 na -- petroleum odor
10.0 12.0 -1.1 -3.1 ND 3.0 na -- petroleum odor
12.0 14.0 -3.1 -5.1 >1000 28.0 na -- petroleum odor
14.0 16.0 -5.1 -7.1 200.0 20.0 na -- petroleum odor
16.0 18.0 -7.1 -9.1 250.0 15.0 na -- petroleum odor
18.0 20.0 -9.1 -11.1 ND ND na -- --
20.0 22.0 -11.1 -13.1 ND ND na -- --
22.0 24.0 -13.1 -15.1 ND ND na -- --
24.0 26.0 -15.1 -17.1 ND ND na -- --
26.0 28.0 -17.1 -19.1 ND ND na -- --
28.0 30.0 -19.1 -21.1 ND ND na -- --

B-16 9.2 2.0 4.0 7.2 5.2 0.5 ND na -- --
4.0 6.0 5.2 3.2 ND ND na -- --
6.0 8.0 3.2 1.2 5.0 1.0 na -- petroleum odor

 8.0 10.0 1.2 -0.8 ND ND na -- petroleum odor
10.0 12.0 -0.8 -2.8 ND ND na -- petroleum odor
12.0 14.0 -2.8 -4.8 ND ND na -- petroleum odor
14.0 16.0 -4.8 -6.8 ND ND na -- --
16.0 18.0 -6.8 -8.8 ND 5.0 na -- --
18.0 20.0 -8.8 -10.8 ND 5.0 na -- --
20.0 22.0 -10.8 -12.8 ND 2.0 na -- --
22.0 22.5 -12.8 -12.3 0* 0* na -- --

MW-2 9.1 2.0 4.0 7.1 5.1 na 15.1 na -- --
4.0 6.0 5.1 3.1 na 68.0 na -- oily staining
6.0 8.0 3.1 1.1 na 76.0 na -- oily staining/petroleum odor

 8.0 10.0 1.1 -0.9 na 80.0 na -- strong odor
10.0 12.0 -0.9 -2.9 na 67.0 na -- strong odor
12.0 14.0 -2.9 -4.9 na 82.0 na -- strong odor

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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JAR HEADSPACE SUMMARY
EASTERN SECTION (AREA 5 AND 6)

OLD FIRE FIGHTING TRAINING AREA
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Location/ 
Date

Surface 
Elevation 

(1)  

Sample Depth 
(ft bgs)

Sample 
Elevation     

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg) Petroleum Evidence from Boring Log

Area 6 (cont.)
MW-10S 10.4 2.0 4.0 8.4 6.4 NR NR na -- --

4.0 6.0 6.4 4.4 ND ND na -- --
6.0 8.0 4.4 2.4 ND ND na -- petroleum odor/staining

 8.0 10.0 2.4 0.4 ND ND na -- petroleum odor
10.0 12.0 0.4 -1.7 ND ND na -- petroleum odor
12.0 14.0 -1.7 -3.7 ND ND na -- slight petroleum odor

MW-102 8.3 2.0 4.0 6.3 4.3 na na 8.0 -- --
4.0 6.0 4.3 2.3 na na 120.0 8200 J oily sand
6.0 8.0 2.3 0.3 na na 700.0 -- oily sand

 8.0 10.0 0.3 -1.7 na na 28.0 -- oily sand
10.0 12.0 -1.7 -3.7 na na 10.0 -- --
12.0 14.0 -3.7 -5.7 na na 400.0 -- --
14.0 16.0 -5.7 -7.7 na na 50.0 -- --
16.0 18.0 -7.7 -9.7 na na 20.0 -- --
18.0 20.0 -9.7 -11.7 na na 8.0 -- --
20.0 22.0 -11.7 -13.7 na na 3.0 -- --
22.0 24.0 -13.7 -15.7 na na 5.0 -- --
24.0 26.0 -15.7 -17.7 na na 5.0 -- --
26.0 28.0 -17.7 -19.7 na na 5.0 -- --
28.0 29.5 -19.7 -21.2 na na 5.0 -- --

TP-14 10.0 0.5 4.0 9.5 6.0 na na 0.0 -- --
3.0 4.0 6.0 4.0 na na 10.0 4800 stained/potentially oil-impacted

TP-15 9.0 0.0 4.5 9.0 5.5 na na 0.0 -- --
5.0 6.0 5.0 4.0 na na 10.0 21,000 J potentially oil-impacted

SB403 9.4 2.0 4.0 7.4 5.4 na 188.0 0.0 780 some staining
4.0 6.0 5.4 3.4 na 101.0 79.1 -- --
6.0 8.0 3.4 1.4 na 215.0 5400 4300 petroleum odor/sheen/oil-saturated soil

 8.0 10.0 1.4 -0.6 na 34.3 170.1 -- similar to above
10.0 12.0 -0.6 -2.6 na NR NR 21 --
12.0 14.0 -2.6 -4.6 na 35.6 158.0 -- --
14.0 16.0 -4.6 -6.6 na 14.0 24.3 ND --
16.0 18.0 -6.6 -8.6 na 1.8 0.0 -- --
18.0 20.0 -8.6 -10.6 na 7.3 0.0 ND --

SB404 8.9 2.0 4.0 6.9 4.9 na 0.0 13.5 66 --
4.0 6.0 4.9 2.9 na 9.8 22.4 -- --
6.0 8.0 2.9 0.9 na 77.0 187.1 8800 petroleum odor/petroleum saturated

 8.0 10.0 0.9 -1.1 na 19.8 21.3 -- oil sheen/petroleum saturated
10.0 12.0 -1.1 -3.1 na NR NR 2100 odor/petroleum saturated
12.0 14.0 -3.1 -5.1 na 50.0 258.4 -- --
14.0 16.0 -5.1 -7.1 na 14.1 60.2 -- --
16.0 18.0 -7.1 -9.1 na 7.3 15.3 ND --
18.0 20.0 -9.1 -11.1 na 1.7 15.3 ND --

SB413 10.6 2.0 4.0 8.6 6.6 na 0.0 0.8 945 staining, possible burn zone
4.0 6.0 6.6 4.6 na 0.0 0.2 -- --

SB414 10.7 2.0 4.0 8.7 6.7 na 0.0 0.0 110 --
4.0 6.0 6.7 4.7 na 0.0 0.0 -- --
6.0 8.0 4.7 2.7 na 0.0 0.0 180 --

 8.0 10.0 2.7 0.7 na 0.0 0.8 -- sheen
10.0 12.0 0.7 -1.3 na 0.0 2.7 1200 sheen
12.0 14.0 -1.3 -3.3 na 0.0 3.5 -- sheen
14.0 16.0 -3.3 -5.3 na 0.0 1.4 -- sheen
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OLD FIRE FIGHTING TRAINING AREA
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Location/ 
Date

Surface 
Elevation 

(1)  

Sample Depth 
(ft bgs)

Sample 
Elevation     

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg) Petroleum Evidence from Boring Log

Area 6 (cont.)
SB428 8.0 2.0 4.0 6.0 4.0 na 15.5 0.0 1700 --

4.0 6.0 4.0 2.0 na 0.5 21.8 -- --
6.0 8.0 2.0 0.0 na 1.3 0.0 290 --

 8.0 10.0 0.0 -2.0 na 0.0 0.0 -- --
10.0 12.0 -2.0 -4.0 na 0.0 301.0 56 organic odor
12.0 14.0 -4.0 -6.0 na 0.0 26.0 -- --
14.0 16.0 -6.0 -8.0 na NR NR ND --
16.0 18.0 -8.0 -10.0 na 0.0 0.0 -- --
18.0 20.0 -10.0 -12.0 na 0.0 0.0 ND --

SB429 8.6 2.0 4.0 6.6 4.6 na 6.0 23.9 -- --
4.0 6.0 4.6 2.6 na 0.0 7.1 2600 (black soil last 0.5 feet)
6.0 8.0 2.6 0.6 na 51.8 28.7 8000 oil-saturated soil

 8.0 10.0 0.6 -1.4 na 48.1 395.0 -- oil-saturated soil
10.0 12.0 -1.4 -3.4 na 26.2 126.0 250 --
12.0 14.0 -3.4 -5.4 na 52.5 433.1 -- --
14.0 16.0 -5.4 -7.4 na 6.4 10.9 ND --
16.0 18.0 -7.4 -9.4 na 2.1 10.9 -- --
18.0 20.0 -9.4 -11.4 na NR NR ND --

SB430 9.8 2.0 4.0 7.8 5.8 na 0.0 0.4 330 --
4.0 6.0 5.8 3.8 na 0.0 0.0 -- --
6.0 8.0 3.8 1.8 na na na -- --

 8.0 10.0 1.8 -0.2 na 0.0 0.0 2800 petroleum odor
10.0 12.0 -0.2 -2.2 na 0.0 0.0 -- petroleum odor
12.0 14.0 -2.2 -4.2 na NR NR 290 --
14.0 16.0 -4.2 -6.2 na 0.0 0.0 -- --
16.0 18.0 -6.2 -8.2 na 0.0 0.0 ND --

SB431 11.1 2.0 4.0 9.1 7.1 na 4.0 2.0 50 --
4.0 6.0 7.1 5.1 na na na -- --
6.0 8.0 5.1 3.1 na na na -- --

 8.0 10.0 3.1 1.1 na 14.0 8.2 2300 oil-stained soil/petroleum odor
10.0 12.0 1.1 -0.9 na 38.2 14.0 3200 oil-stained soil/slight petroleum odor
12.0 14.0 -0.9 -2.9 na 26.1 12.3 -- --

Notes:
(1) elevations are presented as feet NGVD 1929 (MLW)
See boring logs for detailed description.
Bold number indicates the soil sample was collected from that depth interval.
ft bgs feet below ground surface
FID flame ionization detector
NR No reading
ND not detected
na not applicable
-- not analyzed for TPH/no evidence of TPH
OVA organic vapor analyzer
ppm parts per million (above background readings)
PID photoionization detector 

TABLE 4-2C 
JAR HEADSPACE SUMMARY
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TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 1 OF 10

Sample Location

Sample Number
Depth BGS
Sample Elevation (1)
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900 140 110 520 * 75 36 170 11 U 3.7 U 3.7 U 3.5 U 240 1700 36
Benzo(a)pyrene 400 130 96 480 * 54 24 180 11 U 3.7 U 3.7 U 3.5 U 530 * 1400 36
Benzo(b)fluoranthene 900 170 120 610 * 61 27 180 11 U 3.7 U 3.7 U 3.5 U 590 * 1600 37
Benzo(g,h,i)perylene 900 84 87 240 29 13 77 11 U 3.7 U 3.7 U 3.5 U 430 580 24
Benzo(k)fluoranthene 800 59 39 220 29 18 89 11 U 3.7 U 3.7 U 3.5 U 210 840 15
Chrysene 400 130 110 520 * 74 37 170 11 U 3.7 U 3.7 U 3.5 U 250 1800 37
Dibenzo(a,h)anthracene 400 24 15 69 8.7 3.4 U 22 11 U 3.7 U 3.7 U 3.5 U 77 200 5.4
Indeno(1,2,3-cd)pyrene 900 74 38 220 24 10 70 11 U 3.7 U 3.7 U 3.5 U 360 550 18
Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics 2700 U 5300 3400 U 3200 U 2900 U 16000 44000 4700 3300 U 3500 U 51000 430000 4300 U
TAL Metal Analysis (MG/KG)
Antimony 10 0.98 BN* 0.38 BN* 0.22 UN 9.3 N 8.2 N 0.79 BN 1.7 UN 0.70 BN 1.0 BN 0.89 BN 1.0 BN 3.9 N 0.77 BN
Arsenic 7.0 0.49 B* 4.3 * 6.5 5.4 2.2 4.0 B 4.4 B 3.3 B 8.0 8.6 6.7 * 9.4 * 3.2 *
Beryllium 0.4 0.011 U* 0.20 B* 0.27 B 0.27 0.25 0.24 B 0.19 B 0.23 B 0.44 B 0.34 B 0.22 B 0.30 0.16 B
Lead 150 8.9 * 33.2 * 56.1 20.2 E 15.1 E 147 N* 1300 N* 37.7 N* 17.4 N* 12.9 N* 22.3 NE* 1950 NE* 69.9 NE*
Manganese 390 313 * 516 * 547 1140 E 883 E 220 * 152 * 92.5 * 297 * 311 * 471 E 382 E 166 E

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500 16 170 29 19 15 63 180 13 U 13 U 12 U 780 4300 21
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

7.4 / 5.4 3.4 / 1.4 -0.6 / -2.65.9 / 3.9 -0.1 / -2.1 -2.1 / -4.1 7.5 / 5.5
None None None

SB403

2.0-4.0 6.0-8.0 10.0-12.0

OFF-SB-403-
0204

OFF-SB-403-
0608

OFF-SB-403-
1012

None

2.0-4.0 8.0-10.0 12.0-14.0 16.0-18.0
1.5 / -0.5 -2.5 / -4.5 -6.5 / -8.5 -8.5 / -10.5

None None None NoneNone None None

SB402

OFF-SB-402-
0204

OFF-SB-402-
0810

OFF-SB-402-
1214

OFF-SB-402-
1618

OFF-SB-402-
1820
18.0-20.0

SB400

0.0-2.0

SB401

OFF-SB-401-
0204

OFF-SB-401-
0810

OFF-SB-401-
1012
10.0-12.08.0-10.02.0-4.0

OFF-SB-400-
0002

OFF-SB-400-
0608
6.0-8.0

NoneNone
1.3 / -0.77.3 / 5.3

W5204308F CTO 833



TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 2 OF 10

Sample Location

Sample Number
Depth BGS
Sample Elevation (1)
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900
Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

4.1 U 4.8 1100 480 210 3.8 U 4.7 U 390 640 * 64 15 3.5 U 680 *
4.1 U 3.9 U 990 330 190 3.8 U 4.7 U 370 560 * 62 14 3.5 U 650 *
4.1 U 3.9 U 1100 380 230 3.8 U 4.7 U 460 690 * 78 18 3.5 U 770 *
4.1 U 3.9 U 530 140 110 3.8 U 4.7 U 210 180 29 3.5 U 3.5 U 330
4.1 U 3.9 U 570 170 78 3.8 U 4.7 U 150 260 26 8.1 3.5 U 280
4.1 U 4.0 1100 530 210 3.8 U 4.7 U 380 620 * 71 17 3.5 U 560 *
4.1 U 3.9 U 140 64 U 29 3.8 U 4.7 U 52 58 9.7 3.5 U 3.5 U 92
4.1 U 3.9 U 470 130 92 3.8 U 4.7 U 180 180 25 3.5 U 3.5 U 300

3100 U 25000 25000 180000 110000 3900 3600 U 3200 U 2900 U 2300 U 3100 U 4000 U 4600

0.54 BN 0.71 BN 39.4 N 3.4 N 2.3 N 0.51 BN 1.2 BN 0.90 BN 0.84 BN 0.98 BN 1.1 BN 0.99 BN 8.7 N
6.2 * 4.6 * 27.8 9.3 * 8.6 * 2.6 * 7.3 * 10.7 3.8 B 7.7 9.3 25.4 2.9

0.22 B 0.30 0.42 B 0.55 0.23 B 0.35 0.28 B 0.26 B 0.21 B 0.32 B 0.34 B 0.45 B 0.50
12.3 NE* 11.5 NE* 8250 2490 NE* 729 NE* 8.1 NE* 11.4 NE* 846 N* 64.9 N* 15.9 N* 13.8 N* 10.1 N* 107 E
180 E 860 E 806 185 E 351 E 268 E 444 E 543 * 279 * 245 * 284 * 3520 * 481 E

14 U 14 U 66 8800 2100 13 U 17 U 43 92 13 U 13 U 13 U 170

-7.0 / -9.0 5.4 / 3.45.0 / 3.0 1.0 / -1.0 -3.0 / -5.0 -3.0 / -5.0-8.6 / -10.6 6.9 / 4.9 2.9 / 0.9 -1.1 / -3.1-4.6 / -6.6
6.0-8.0

None

OFF-SB-406-
0608

SB406

14.0-16.0

None None Field Dup. Field Dup. None

2.0-4.0 6.0-8.0 10.0-12.0 10.0-12.0

SB405

OFF-SB-405-
0204

OFF-SB-405-
0608

OFF-SB-405-
1012 OFF-SB-DUP02

OFF-SB-405-
1416

16.0-18.0 18.0-20.0

None None None None None
-7.1 / -9.1 -9.1 / -11.1

None

SB404

OFF-SB-404-
0204

OFF-SB-404-
0608

OFF-SB-404-
1012

OFF-SB-404-
1618

OFF-SB-404-
1820

2.0-4.0 6.0-8.0 10.0-12.0

None

SB403 (cont.)

14.0-16.0

OFF-SB-403-
1820
18.0-20.0

OFF-SB-403-
1416
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TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 3 OF 10

Sample Location

Sample Number
Depth BGS
Sample Elevation (1)
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900
Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

150 7.4 17 28 680 * 1400 * 80 6.5 12 3700 * 1800 120 110
140 5.6 11 23 610 * 1100 * 64 4.7 9.3 3600 * 1400 94 U 94 U
170 7.2 14 28 740 * 1200 * 72 5.8 11 4100 * 1600 94 U 94 U
96 3.8 U 4.0 13 350 490 * 33 3.7 U 4.7 1600 830 94 U 94 U
69 3.8 U 5.6 12 250 640 * 31 3.7 U 4.2 1400 710 94 U 94 U

160 7.4 15 25 520 * 1100 * 70 5.6 10 3600 * 1700 140 140
24 3.8 U 3.7 U 3.8 U 93 120 8.9 3.7 U 3.8 U 120 230 94 U 94 U
83 3.8 U 3.8 11 290 470 * 29 3.7 U 4.1 1500 710 94 U 94 U

3600 U 2600 U 2800 U 2700 U 2400 U 31000 2400 U 2200 U 2400 U 4300 U 4200 U 120000 120000

7.7 N 9.3 N 9.0 N 6.6 N 0.76 BN* 0.11 UN* 0.56 BN* 0.99 BN* 1.2 N* 0.54 BN 0.77 BN 0.48 UN 0.47 UN
0.75 B 3.8 4.5 3.1 7.3 * 2.5 * 4.0 * 2.1 * 4.7 * 4.3 B 5.8 15.1 13.8
0.58 0.51 0.52 0.22 B 0.17 B* 0.086 B* 0.30 * 0.34 * 0.38 * 0.20 B 0.35 B 0.73 B 0.69 B
36.1 E 12.1 E 10.8 E 10.9 E 57.5 * 79.4 * 13.1 * 6.9 * 12.7 * 71.2 N* 24.1 N* 30.6 26.6
362 E 323 E 300 E 335 E 409 * 741 * 352 * 425 * 436 * 1010 * 1860 * 3200 2800

69 17 13 U 13 U 48 900 23 13 U 13 U 600 150 4400 5200

-7.1 / -9.1 6.0 / 4.0 2.0  0.0 5.1 / 3.14.9 / 2.9 0.9 / -1.1 -3.1 / -5.1 -7.1 / -9.11.4 / -0.6 -2.6 / -4.6
Field Dup. Field Dup. 

5.1 / 3.1

SB409

None None

OFF-SB-409-
0406 OFF-SB-DUP05
4.0-6.0 4.0-6.0

SB408

OFF-SB-408-
0204

OFF-SB-408-
0608

2.0-4.0 6.0-8.020.0-22.0

None None None Field Dup. Field Dup. 

8.0-10.0 12.0-14.0 16.0-18.0 20.0-22.0

SB407

OFF-SB-407-
0810

OFF-SB-407-
1214

OFF-SB-407-
1618

OFF-SB-407-
2022 OFF-SB-DUP11

14.0-16.0 18.0-20.0

Field Dup. None
-2.6 / -4.6 -6.6 / -8.6

10.0-12.0 14.0-16.0

None Field Dup.

OFF-SB-406-
1012

OFF-SB-406-
1416

SB406 (cont.)

OFF-SB-DUP14
OFF-SB-406-
1820
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TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 4 OF 10

Sample Location

Sample Number
Depth BGS
Sample Elevation (1)
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900
Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

82 3.6 U 150 84 65 3.6 U 3.7 U 48 290 50 34 11000 * 17000 *
76 U 3.6 U 140 59 70 3.6 U 3.7 U 47 250 35 31 9200 * 14000 *
76 U 3.6 U 190 74 90 3.6 U 3.7 U 60 330 42 43 12000 * 15000 *
76 U 3.6 U 71 32 52 3.6 U 3.7 U 30 120 24 21 5400 * 7900 *
76 U 3.6 U 68 25 36 3.6 U 3.7 U 25 110 21 13 3900 * 7800 *

110 3.6 U 150 98 75 3.6 U 3.7 U 72 270 42 35 7800 * 12000 *
76 U 3.6 U 20 7.9 13 3.6 U 3.7 U 24 U 33 6.3 6.1 1300 1800
76 U 3.6 U 66 27 43 3.6 U 3.7 U 24 U 110 22 16 4900 * 7200 *

110000 2800 U 3500 U 110000 37000 2200 U 2100 2900 U 3200 U 22000 3000 U 4700 5800

0.47 UN 0.47 UN 0.54 UN 0.53 UN 0.20 UN 0.46 UN 0.52 UN 0.76 BN 0.82 BN 0.71 BN 0.67 BN 7.0 N 5.5 N
7.3 13.2 10.0 8.3 4.6 7.0 6.7 4.3 * 4.7 * 4.4 * 4.3 * 0.64 B 1.4

0.22 B 0.28 B 0.22 B 0.25 B 0.24 B 0.40 B 0.41 B 0.081 B 0.27 B 0.69 0.11 B 0.41 0.39
14.2 32.2 42.4 19.6 113 12.0 13.3 16.2 NE* 71.7 NE* 22.1 NE* 15.5 NE* 11.2 E 10.3 E
1280 716 274 563 173 2120 316 409 E 775 E 4850 E 402 E 407 E 386 E

4200 38 52 2900 110 25 13 U 300 170 380 100 890 1000

10.5 / 8.5 8.6 / 6.6 8.6 / 6.63.4 / 1.4 -0.6 / -2.6 -4.6 / -6.6 -8.6 / -10.6
None None None None

6.0-8.0 10.0-12.0 14.0-16.0 18.0-20.0

SB410 (cont.)

OFF-SB-410-
0608

OFF-SB-410-
1012

OFF-SB-410-
1416

OFF-SB-410-
1820

SB410

OFF-SB-410-
0204
2.0-4.0

None
7.4 / 5.4

6.0-8.0 10.0-12.0

None None
3.1 / 1.1 -0.9 / -2.9

OFF-SB-409-
0608

OFF-SB-409-
1012

SB409 (cont.)

None None None

SB411

OFF-SB-411-
2022

OFF-SB-411-
2224

OFF-SB-411-
2628

11.0 / 9.0 9.0 / 7.0 5.0 / 3.0
14.0-16.020.0-22.0 22.0-24.0 26.0-28.0

None

SB413

OFF-SB-413-
0204 OFF-SB-DUP12
2.0-4.0 2.0-4.0

Field Dup. Field Dup. 

SB412

OFF-SB-412-
1416

W5204308F CTO 833



TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 5 OF 10

Sample Location

Sample Number
Depth BGS
Sample Elevation (1)
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900
Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

1000 * 1400 * 94 19 270 880 12 3.5 U 62 56 170 170 22
1100 * 1000 * 71 18 280 820 11 3.5 U 55 56 130 150 21
1100 * 1200 * 83 22 340 1100 13 3.5 U 67 68 140 180 24
550 * 440 * 46 11 180 450 3.8 U 3.5 U 32 36 58 80 12
350 400 * 30 7.9 150 470 3.8 U 3.5 U 25 25 72 64 9.8

1100 * 1100 * 93 21 340 890 11 3.5 U 60 55 160 150 20
110 110 11 3.6 U 44 120 3.8 U 3.5 U 7.8 8.4 16 18 3.7 U
350 390 * 36 8.8 140 370 3.8 U 3.5 U 28 31 56 72 9.8

2500 U 2200 U 23000 2500 U 3300 U 3300 U 2000 U 2100 U 3500 U 34000 23000 3000 U 2600 U

0.38 BN* 0.56 BN* 0.37 BN* 7.5 N 8.5 N 6.2 N 7.1 N 9.1 N 8.9 N 5.5 N 4.4 N 5.4 N 4.2 N
5.2 * 8.5 * 4.3 * 23.6 17.6 11.8 12.4 15.6 25.9 7.8 8.2 8.6 5.8

0.15 B* 0.23 B* 0.21 B* 0.35 0.35 0.43 0.52 0.48 0.42 0.44 0.31 0.35 0.35
183 * 34.4 * 47.7 * 182 199 136 20.7 12.7 12.4 101 95.2 108 15.1

1080 * 666 * 390 * 197 582 570 189 357 3210 129 194 191 114

110 180 1200 13 U 39 170 13 U 12 U 13 310 180 170 13 U

4.5 / 2.5 2.5 / 0.5 2.5 / 0.5 -1.5 / -3.57.5 / 5.5 3.5 / 1.5 -0.5 / -2.5 -4.5 / -6.56.9 / 4.9

SB414

OFF-SB-414-
0204

OFF-SB-414-
0608

OFF-SB-414-
1012

2.0-4.0 6.0-8.0 10.0-12.0

None None None
2.9 / 0.9 -1.1 / -3.1

None

 

OFF-SB-415-
1012
10.0-12.0

None

SB415

OFF-SB-415-
0608
6.0-8.0
7.3 / 5.3 3.3 / 1.3

SB416

OFF-SB-416-
0406

OFF-SB-416-
0810

OFF-SB-416-
1214

OFF-SB-416-
1618

4.0-6.0 8.0-10.0 12.0-14.0 16.0-18.0

None None None None

SB417

6.0-8.0 10.0-12.0

OFF-SB-417-
0406

OFF-SB-417-
0608 OFF-SB-DUP04

OFF-SB-417-
1012

None Field Dup. Field Dup. None

4.0-6.0 6.0-8.0
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TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 6 OF 10

Sample Location SB419

Sample Number OFF-SB-
419-0204

OFF-SB-
419-0608

OFF-SB-
DUP01

OFF-SB-
419-1012

Depth BGS 2.0-4.0 6.0-8.0 6.0-8.0 10.0-12.0
Sample Elevation
QC Identifier None Field Dup. Field Dup. None
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900 3.8 U 3.8 U 150 15 3.8 U 3.7 U 4.9 71 33 32 3.7 U 510 * 96
Benzo(a)pyrene 400 3.8 U 3.8 U 150 11 3.8 U 3.7 U 3.8 U 70 15 14 3.7 U 430 * 55
Benzo(b)fluoranthene 900 3.8 U 3.8 U 200 13 3.8 U 3.7 U 4.2 70 18 17 3.7 U 530 * 65
Benzo(g,h,i)perylene 900 3.8 U 3.8 U 95 4.4 3.8 U 3.7 U 3.8 U 44 7.7 7.4 3.7 U 200 23
Benzo(k)fluoranthene 800 3.8 U 3.8 U 62 5.9 3.8 U 3.7 U 3.8 U 26 18 9.7 3.7 U 170 43
Chrysene 400 3.8 U 3.8 U 150 16 3.8 U 3.7 U 4.0 93 39 42 3.7 U 540 * 110
Dibenzo(a,h)anthracene 400 3.8 U 3.8 U 25 3.8 U 3.8 U 3.7 U 3.8 U 9.6 3.4 U 3.5 U 3.7 U 56 6.2
Indeno(1,2,3-cd)pyrene 900 3.8 U 3.8 U 81 4.2 3.8 U 3.7 U 3.8 U 34 6.0 6.0 3.7 U 180 22

Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics 2600 U 3000 U 2900 U 3600 2700 U 2700 U 2600 U 380000 680000 120000 33000 2900 U 210000
TAL Metal Analysis (MG/KG)
Antimony 10 9.7 N 8.7 N 8.2 N 9.5 N 9.7 N 5.7 N 8.0 N 1.3 BN 0.76 BN 0.85 BN 0.87 BN 0.20 UN 13.0 N
Arsenic 7.0 14.3 14.1 3.7 1.1 3.8 3.1 7.3 34.7 19.7 24.3 69.2 9.1 14.2
Beryllium 0.4 0.41 0.45 0.56 0.48 0.44 0.28 0.50 0.60 B 0.45 B 0.47 B 0.66 B 0.73 0.59 B
Lead 150 14.8 12.2 321 E 14.5 E 12.7 E 8.4 E 12.2 E 14.3 N* 9.4 N* 11.5 N* 6.6 N* 77.7 14.3 *
Manganese 390 1540 219 496 E 333 E 759 E 1020 E 1700 E 209 * 451 * 439 * 737 * 448 543

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500 13 U 13 U 32 44 13 U 13 U 13 U 1600 2700 2600 35 46 8400
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

6.4 / 4.4 2.4 / 0.4 2.4 / 0.4 -1.6 / -3.6-5.5 / -7.5 -9.5 / -11.5 6.0 / 4.0 2.0 / 0.0

OFF-SB-417-
1416

OFF-SB-417-
1820

SB417 (cont.)

14.0-16.0 18.0-20.0 16.0-18.0 16.0-18.0

SB420

OFF-SB-420-
0204

OFF-SB-420-
0608

2.0-4.0

None None

 

OFF-SB-418-
1618 OFF-SB-DUP13

4.0-6.0 8.0-10.0 12.0-14.0

None None None

SB418

OFF-SB-418-
0406

OFF-SB-418-
0810

OFF-SB-418-
1214

-2.0 / -4.0
Field Dup. Field Dup. 
-6.0 / -8.0 -6.0 / -8.0

6.0-8.0
7.4 / 5.4 3.4 / 1.4
None None
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TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 7 OF 10

Sample Location

Sample Number

Depth BGS
Sample Elevation
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900

Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

24 3.4 U 820 590 1100 17 37 3.9 U 18000 * 79 3.6 U 3.8 U 3.6 U
11 3.4 U 810 570 1100 12 21 3.9 U 15000 * 84 3.6 U 3.8 U 3.6 U
14 3.4 U 870 670 1200 10 26 3.9 U 17000 * 110 3.6 U 3.8 U 3.6 U

4.2 3.4 U 440 340 650 4.5 U 3.8 U 3.9 U 9000 * 55 3.6 U 3.8 U 3.6 U
5.7 3.4 U 440 260 460 4.5 U 13 3.9 U 7800 * 36 3.6 U 3.8 U 3.6 U
27 3.4 U 880 580 1000 17 39 3.9 U 15000 * 79 3.6 U 3.8 U 3.6 U

3.5 U 3.4 U 130 98 140 4.5 U 3.8 U 3.9 U 1900 17 3.6 U 3.8 U 3.6 U
4.1 3.4 U 390 290 550 4.5 U 3.8 U 3.9 U 7500 * 50 3.6 U 3.8 U 3.6 U

56000 2500 4200 U 3600 U 150000 27500 11000 25000 3200 U 3600 U 3000 U 2700 U 2900 U

13.9 N 17.3 N 5.5 N 4.4 N 9.9 N 13.3 N 10.0 N 11.3 N 6.4 N 5.0 N 8.0 N 9.0 N 10.5 N
7.2 7.6 10.1 8.4 8.4 11.6 9.1 11.9 3.5 0.87 B 4.6 2.1 2.0

0.38 B 0.60 B 0.64 0.42 0.34 B 0.53 B 0.42 B 0.44 B 0.44 0.22 B 0.62 0.64 0.40
8.5 * 16.1 * 215 * 186 * 29.8 * 14.6 * 11.0 * 10.6 * 39.3 E 27.5 E 9.8 E 10.0 E 10.7 E
428 2780 237 212 374 567 534 284 334 E 160 E 528 E 917 E 514 E

710 70 110 140 7300 16 U 16 18 360 37 13 U 13 U 13 U

None None

SB420 (cont.)

OFF-SB-420-
1012

OFF-SB-420-
1416

10.0-12.0 14.0-16.0 14.0-16.0 18.0-20.0
-0.6 / -2.6 -4.6 / -6.6 -3.2 / -5.2 -7.2 / -9.2

2.0-4.0 2.0-4.0 6.0-8.0
8.8 / 6.8

SB421

OFF-SB-421-
0204 OFF-SB-DUP06 OFF-SB-421-

0608
OFF-SB-421-
1214

OFF-SB-421-
1416

OFF-SB-421-
1820

8.8 / 6.8 4.8 / 2.8 -1.2 / -3.2
12.0-14.0

Field Dup. Field Dup. None None None None

SB422

OFF-SB-422-
0204

OFF-SB-422-
0608

OFF-SB-422-
1012

OFF-SB-422-
1416

OFF-SB-422-
1820

2.0-4.0 6.0-8.0 10.0-12.0 14.0-16.0 18.0-20.0
9.8 / 7.8 5.8 / 3.8 1.8 / -0.2 -2.2 / -4.2 -6.2 / -8.2
None None None None None
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TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 8 OF 10

Sample Location

Sample Number

Depth BGS
Sample Elevation
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900

Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

290 30 26 94 89 460 52 1200 1900 * 200 3.6 U 3.4 U 2200 *
290 32 22 93 92 400 42 1100 1600 * 190 3.6 U 3.4 U 1800 *
380 33 26 110 100 530 50 1400 1900 * 220 3.6 U 3.4 U 2100 *
120 19 15 52 51 180 28 770 890 * 89 3.6 U 3.4 U 990 *
130 17 12 37 34 200 18 580 830 * 120 3.6 U 3.4 U 780 *
280 33 28 100 100 430 52 1300 1700 * 210 3.6 U 3.4 U 1800 *
37 5.3 3.7 14 13 58 5.3 160 190 26 3.6 U 3.4 U 190

110 16 12 43 42 160 22 610 770 * 87 3.6 U 3.4 U 850 *

23000 3600 U 3400 U 2600 U 3300 U 17000 63000 59000 100000 22000 12000 15000 92000

6.2 N 0.92 BN 1.1 N 12.1 N 9.6 N 6.0 N 2.9 N 19.3 N 7.5 N 3.6 N 8.6 N 10.7 N 2.1 N
5.5 5.1 9.8 11.0 8.3 8.3 5.0 17.3 9.1 4.4 8.0 7.6 6.9 *

0.26 0.35 0.27 0.42 0.34 0.39 0.35 0.32 B 0.38 B 0.18 B 0.38 B 0.34 B 0.29
14.3 16.1 E 36.7 E 42.0 31.2 47.1 * 13.4 * 760 * 72.6 * 25.8 * 8.0 * 7.6 * 2490 NE*
506 1210 E 803 E 961 741 342 167 383 311 99.9 165 421 173 E

78 12 U 15 35 41 370 400 1700 290 56 13 U 12 U 2600

SB423

OFF-SB-423-
0204

2.0-4.0
9.9 / 7.9
None None

SB425

OFF-SB-425-
0204

2.0-4.0
10.1 / 8.1
None

SB424

OFF-SB-424-
0204

2.0-4.0
10.0 / 8.0

SB426

OFF-SB-426-
0204 OFF-SB-DUP08

2.0-4.0 2.0-4.0
9.5 / 7.5 9.5 / 7.5
Field Dup. Field Dup. 

SB427

OFF-SB-427-
0204

OFF-SB-427-
0608

2.0-4.0 6.0-8.0
6.3 / 4.3 2.3 / 0.3
None None

OFF-SB-428-
0608

OFF-SB-428-
1012

OFF-SB-428-
1416

OFF-SB-428-
1820

2.0-4.0 6.0-8.0 10.0-12.0 14.0-16.0
6.0 / 4.0 2.0 / 0.0 -2.0 / -4.0 -6.0 / -8.0
None None None None None

SB429

OFF-SB-429-
0406

4.0-6.0
4.6 / 2.6
None

18.0-20.0
-10.0 / -12.0

SB428

OFF-SB-428-
0204
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TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 9 OF 10

Sample Location

Sample Number

Depth BGS
Sample Elevation
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900

Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

1000 870 35 4.2 U 4.2 U 400 * 140 530 * 3.8 U 58 130 340 1400
770 670 30 4.2 U 4.2 U 470 * 120 370 * 3.8 U 58 180 280 1200
910 770 37 4.2 U 4.2 U 620 * 130 460 * 3.8 U 76 240 380 1600
400 330 21 4.2 U 4.2 U 640 * 84 220 3.8 U 36 120 190 430
380 350 12 4.2 U 4.2 U 280 60 150 3.8 U 27 93 120 520

1000 930 36 4.2 U 4.2 U 410 * 140 400 * 3.8 U 59 120 210 1400
110 87 5.3 4.2 U 4.2 U 150 16 56 3.8 U 9.9 30 46 140
340 280 16 4.2 U 4.2 U 410 * 64 190 3.8 U 31 100 150 400

130000 310000 3000 U 3700 U 3000 U 4300 27000 11000 2800 U 2300 U 67000 73000 2300000

53.7 N 71.6 N 3.4 N 0.84 BN 0.59 BN 19.7 N 8.5 N 8.3 N 8.8 N 0.67 BN 1.1 N 0.57 BN 0.20 UN
36.3 * 53.3 * 1.6 * 6.1 * 4.9 * 0.16 U 0.26 B 2.9 11.1 4.2 7.6 5.3 6.2

0.094 B 0.075 B 0.16 B 0.24 B 0.25 B 0.33 0.34 0.29 0.54 0.14 B 0.20 B 0.24 B 0.35 B
1890 NE* 1820 NE* 183 NE* 28.0 NE* 11.7 NE* 127 E 101 E 197 E 18.4 E 26.5 E 242 E 69.4 E 158
238 E 462 E 143 E 198 E 270 E 557 E 290 E 305 E 284 E 805 E 613 E 383 E 314

8200 7800 250 15 U 15 U 330 2800 290 13 U 50 2300 3200 1100

None NoneNone None None NoneField Dup. Field Dup. None None None None None
1.1 / -0.9 7.5 / 5.5-2.5 / -4.5 -4.5 / -6.5 9.1 / 7.1 3.1 / 1.12.6 / 0.6 2.6 / 0.6 -1.4 / -3.4 -5.4 / -7.4 -9.4 / -11.4 5.5 / 3.5 1.5 / -0.5
10.0-12.0 2.0-4.012.0-14.0 14.0-16.0 2.0-4.0 8.0-10.06.0-8.0 6.0-8.0 10.0-12.0 14.0-16.0 18.0-20.0 2.0-4.0 8.0-10.0

OFF-SB-431-
1012

OFF-SB-432-
0204

OFF-SB-430-
1214

OFF-SB-430-
1416

OFF-SB-431-
0204

OFF-SB-431-
0810

OFF-SB-429-
0608 OFF-SB-DUP06 OFF-SB-429-

1012
OFF-SB-429-
1416

OFF-SB-429-
1820

OFF-SB-430-
0204

OFF-SB-430-
0810

SB429 (cont.) SB430 SB431 SB432
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TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 10 OF 10

Sample Location

Sample Number

Depth BGS
Sample Elevation
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900

Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

910 54 3.6 U 4.7 310 170 140 280 3.7 U 3.6 U 6.3 200 94
720 40 3.6 U 3.8 U 270 150 130 250 3.7 U 3.6 U 4.7 180 91
870 45 3.6 U 3.8 U 360 170 160 290 3.7 U 3.6 U 5.7 230 110
370 20 3.6 U 3.8 U 310 78 72 140 3.7 U 3.6 U 3.7 U 120 62
370 17 3.6 U 3.8 U 110 85 73 140 3.7 U 3.6 U 3.7 U 74 49
920 54 3.6 U 4.4 310 160 140 300 3.7 U 3.6 U 5.2 180 80
91 3.7 U 3.6 U 3.8 U 52 21 17 33 3.7 U 3.6 U 3.7 U 32 15

310 16 3.6 U 3.8 U 150 70 61 120 3.7 U 3.6 U 3.7 U 99 48

890000 91000 2100 U 2100 U 2400 U 3100 U 3200 U 2500 U 2400 U 2300 U 2400 U 5200 3700

0.21 UN 0.21 UN 0.54 UN 0.51 UN 1.5 N 0.55 BN 0.61 BN 0.67 BN 1.1 N 0.86 BN 0.78 BN 0.90 BN* 0.53 BN*
7.2 7.3 8.8 4.5 B 15.0 3.6 5.1 6.1 4.3 3.8 2.1 8.0 * 6.0 *

0.42 B 0.37 B 0.39 B 0.15 B 0.34 0.085 B 0.21 B 0.25 B 0.42 0.40 0.20 B 0.30 * 0.21 B*
188 26.0 15.8 8.8 55.0 E 101 E 71.8 E 55.0 E 13.5 E 16.0 E 8.4 E 24.4 * 21.5 *
344 260 1000 181 582 E 171 E 249 E 308 E 2120 E 2290 E 511 E 1330 * 765 *

910 93 13 U 13 U 190 170 92 98 13 U 12 U 13 U 41 38

None NoneNone None None None NoneField Dup. Field Dup. Field Dup. Field Dup. None None
-10.7 / -12.7 9.5 / 7.5 5.5 / 3.5-2.7 / -4.7 -2.7 / -4.7 -6.7 / -8.7 -6.7 / -8.7-4.5 / -6.5 -8.5 / -10.5 5.3 / 3.3 1.3 / -0.73.5  1.5 -0.5 / -2.5 
28.0-30.0 2.0-4.0 6.0-8.020.0-22.0 20.0-22.0 24.0-26.0 24.0-26.014.0-16.0 18.0-20.0 12.0-14.0 16.0-18.06.0-8.0 10.0-12.0

OFF-SB-433-
2830

OFF-SB-434-
0204

OFF-SB-434-
0608

OFF-SB-433-
2022 OFF-SB-DUP09 OFF-SB-433-

2426 OFF-SB-DUP10OFF-SB-432-
1416

OFF-SB-432-
1820

OFF-SB-433-
1214

OFF-SB-433-
1618

OFF-SB-432-
0608

OFF-SB-432-
1012

SB432 (cont.) SB433 SB434
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TABLE 4-3B

SUBSURFACE SOIL ANALYTICAL RESULTS, PREVIOUS INVESTIGATION BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 1 OF 4

Sample Location

Sample Number
Depth BGS
Sample Elevation

QC Identifier
Criteria PRG
Semivolatile Organic Analysis 
(UG/KG)
Benzo(a)anthracene 900 330 J 89 J NA NA 670 NA 73 J 140 J NA 110 J NA NA NA
Benzo(a)pyrene 400 300 J 84 J NA NA 660 330 J NA 100 J NA 100 J NA NA NA
Benzo(b)fluoranthene 900 330 J 85 J NA NA 580 300 J NA 97 J NA 83 J NA NA NA
Benzo(g,h,i)perylene 900 210 J 84 J NA NA 740 310 J NA NA NA NA NA 75 J NA
Benzo(k)fluoranthene 800 240 J 62 J NA NA 510 210 J NA 120 J NA 89 J NA 98 J NA
Chrysene 400 330 J 92 J NA NA 770 NA 62 J 140 J NA 76 J NA NA NA
Dibenzo(a,h)anthracene 400 60 J NA NA NA 140 J 93 J NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 900 180 J 71 J NA NA 620 280 J NA NA NA NA NA NA NA
TAL Metal Analysis (MG/KG)
Antimony 10 9.5 U* NA NA NA 9.5 U* NA NA NA NA NA NA NA 5.5
Arsenic 7.0 9.6 J* 3.1 J* 8.6 5.4 J* 4.1 J* NA 13.5 J* 3.4 J* 5.3 J* 2.4 1.4 NA 1.3 J*
Beryllium 0.4 NA NA NA NA NA NA NA 0.26 0.20 NA NA NA 0.31
Lead 150 529 61.0 66.0 5.2 118 NA 67.6 NA 2.2 J* 104 7.0 NA 6.6 J*
Manganese 390 301 J* 492 J* 584 J* 646 J* 243 J* NA 285 J* 215 72.4 960 J* 70.7 NA 780 J*
Total Petroleum Hydrocarbon 
Analysis (MG/KG)

Total Petroleum Hydrocarbons 500 NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
(1) - elevation = feet NGVD (MSL) 1929

UJ - Detection limit approximate 
J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

None

B-6

FF-B061-
419

FF-B062-
419

4.0-6.0 10.0-12.0
6.1 / 4.1 0.1 / -1.9

None NoneNone None

B-5

FF-B051-
417

FF-B052-
417

4.0-6.0 6.0-8.0
3.8 / 1.8 1.8 / -0.2

NoneNone None None

B-4

FF-B041-
420

FF-B042-
420

4.0-6.0 10.0-12.0
7.5 / 5.5 1.5 / -0.5

6.0-8.0 8.0-10.0 12.0-14.0
8.1 / 6.1 2.1 / 0.1 -1.9 / -3.9

B-3

FF-B031-
418

FF-B032-
418

FF-B033-
418

4.9 / 2.9

None None NoneNone

B-2

FF-B021-
418

FF-B022-
418

FF-B023-
418

2.0-4.0 6.0-8.0 8.0-10.0
10.9 / 8.9 6.9 / 4.9

B-1

6.5 / 4.5

FF-B011-
418
6.0-8.0
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TABLE 4-3B

SUBSURFACE SOIL ANALYTICAL RESULTS, PREVIOUS INVESTIGATION BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 2 OF 4

Sample Location

Sample Number
Depth BGS
Sample Elevation

QC Identifier
Criteria PRG
Semivolatile Organic Analysis 
(UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390
Total Petroleum Hydrocarbon 
Analysis (MG/KG)

Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

UJ - Detection limit approximate 
J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

1300 J 550 2200 120 J 320 J 360 J 1300 1200 NA 360 U 1800 J NA 52 J
1000 J 490 1700 110 J 280 J 280 J 760 1200 NA 360 U 1600 J NA NA
1300 J 400 2800 220 J 560 510 1400 1900 NA 47 J 1400 J NA NA

NA 520 610 360 U 110 J 88 J 360 J 510 J NA 360 U NA NA NA
520 J 530 360 U 360 U 370 U 420 U 370 U 730 U NA 360 U 1400 J NA NA

1000 J 540 2100 130 J 290 J 320 J 1100 1400 NA 360 U 1700 J NA 51 J
NA 140 J 370 360 U 64 J 66 J 200 J 170 J NA 360 U NA NA NA

420 J 380 J 860 48 J 160 J 120 J 380 500 J NA 360 U NA NA NA

5.3 NA 5.2 UJ 5.4 UJ 5.3 UJ 5.9 UJ 5.7 J 6.8 J NA 5.3 UJ 4.7 U* 12.2 J* NA
1.9 J* 3.0 J* 6.4 J 10.0 J 5.1 J 6.3 J 5.5 5.8 J NA 3.2 J 6.3 J* 8.7 J* 4.4 J*

NA NA 0.33 B 0.36 B 0.29 B 0.25 B 0.36 B 0.22 U NA 0.44 B 0.28 B1 NA 0.24 B1
52.0 J* 67.0 J* 189 314 71.4 68.6 292 92.9 NA 14.6 777 J* 962 J* 24.0 J*
138 167 540 J 627 J 551 J 309 419 J 303 J NA 477 J 323 J* 464 J* 311 J*

NA NA NA NA NA NA NA NA NA NA NA NA NA

B-7

FF-B071-
419

FF-B072-
419

4.0-6.0 6.0-8.0
4.1 / 2.1 2.1 / 0.1

None None None

B-11

OFF-B112-
112493
4.0-6.0
4.4 / 2.4

None

B-8

OFF-B82-
112293
8.0-10.0
3.5 / 1.5

None

B-13

OFF-B132-
112393
4.0-6.0
4.9 / 2.9

None

B-12

OFF-B122-
112493
2.0-4.0
5.9 / 3.9

B-15

OFF-B153-
121393
17.0-19.0
10.6 / 8.6

None

B-16

OFF-B162-
112393

OFF-B163-
112393

2.0-4.0 6.0-8.0
7.2 / 5.2 3.2 / 2.2

None None

B-17

OFF-B172-
112493
2.0-4.0
9.5 / 7.5

None

MW-2

FF-M21-423 FF-M22-423
6.0-8.0 12.0-14.0
3.1 / 1.1 -2.9 / -4.9

None None None

MW-3

FF-M31-424
6.0-8.0
3.8 / 1.8

W5204308F CTO 833



TABLE 4-3B

SUBSURFACE SOIL ANALYTICAL RESULTS, PREVIOUS INVESTIGATION BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 3 OF 4

Sample Location

Sample Number
Depth BGS
Sample Elevation

QC Identifier
Criteria PRG
Semivolatile Organic Analysis 
(UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390
Total Petroleum Hydrocarbon 
Analysis (MG/KG)

Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

UJ - Detection limit approximate 
J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

NA 1300 240 J 140 J 470 3400 660 J 370 J 7700 U 380 UJ 500 J 2400 J
NA 1000 220 J 77 J 380 4000 660 J 440 J 7700 U 380 UJ 6700 UJ 2900 J
NA 1800 400 180 J 260 J 2700 J 500 J 320 J 7700 U 380 UJ 430 J 2300 J
NA 420 89 J 57 J 180 J 1900 J 440 J 230 J 7700 U 380 UJ 6700 UJ 1700 J
NA 380 U 370 U 440 U 310 J 2200 J 600 J 380 J 7700 U 380 UJ 850 J 2500 J
NA 1100 230 J 130 J 430 3200 J 730 J 410 J 7700 U 380 UJ 690 J 2500 J
NA 220 J 370 U 440 U 360 UJ 820 J 170 J 110 J 7700 U 380 UJ 6700 UJ 780 J
NA 550 100 J 48 J 210 J 2300 J 390 J 230 J 7700 U 380 UJ 6700 UJ 1700 J

NA 5.5 UJ 5.3 UJ 5.4 UJ 0.35 UR 12.0 J 6.3 U 5.8 U 6.3 U 5.8 U 6.7 6.0 U
3.1 J* 6.2 S 7.0 3.9 9.3 J 53.6 J 4.1 J 2.6 J 3.7 J 4.3 J 16.3 J 2.9 J

0.48 B1 0.33 B 0.32 B 0.34 B 0.24 U 0.15 U 0.28 B 0.37 B 0.23 U 0.37 B 0.24 U 0.29 B
7.8 J* 19.5 42.3 554 12.7 5400 475 J 40.1 J 10.8 J 6.9 J 3090 J 67.6 J

292 J* 396 J 588 J 401 J 144 J 562 J 255 J 186 J 243 J 139 J 299 J 413 J

NA NA NA NA 1900 J 8200 J NA NA NA NA NA NA

MW-3 
(cont.)

FF-M32-424
12.0-14.0
-2.2 / -4.2

None None None

MW-7

OFF-M72-
112993
2.0-4.0
8.9 / 6.9

MW-10

OFF-M102-
112993
4.0-6.0
3.9 / 1.9

None

MW-101
OFF-S-
MW101-
0608
6.0-8.0
3.4 / 1.4

None

MW-11

OFF-M112-
112993
2.0-4.0
5.9 / 3.9

MW-102
OFF-S-
MW102-
0608
6.0-8.0
2.3 / 0.3

None

TP1

OFF-TP12-
011194

OFF-TP13-
011194

3.5-4.0 1.5-2.0
6.5 / 6.0 9.0 / 8.5

None None None

OFF-TP22-
011194
4.5-4.5
8.5 / 8.5

None

OFF-TP21-
011194
7.0-8.0
6.0 / 5.0

None None

OFF-TP31-
011194

OFF-TP32-
011194

7.0-8.0 7.0-7.0
8.0 / 7.0 8.0 / 8.0

TP2 TP3
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TABLE 4-3B

SUBSURFACE SOIL ANALYTICAL RESULTS, PREVIOUS INVESTIGATION BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 4 OF 4

Sample Location

Sample Number
Depth BGS
Sample Elevation

QC Identifier
Criteria PRG
Semivolatile Organic Analysis 
(UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390
Total Petroleum Hydrocarbon 
Analysis (MG/KG)

Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

UJ - Detection limit approximate 
J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

360 U 840 610 350 J 170 J 580 360 U 230 J 430 U 1200 J 5000 U 400 U
360 U 690 500 360 J 400 U 350 360 U 200 J 430 U 970 J 5000 U 400 U
360 U 650 380 J 240 J 400 U 430 360 U 400 U 430 U 610 J 300 J 400 U
360 U 360 U 400 U 400 U 400 U 430 U 360 U 400 U 430 U 460 UJ 5000 U 400 U
360 U 530 410 270 J 400 U 490 360 U 400 U 430 U 730 J 5000 U 400 U
360 U 810 650 380 J 160 J 460 170 J 280 J 170 1700 J 5000 U 400 U
360 U 180 J 190 J 400 U 400 U 430 U 360 U 400 U 430 U 460 UJ 5000 UJ 400 U
360 U 520 350 J 280 J 400 U 350 360 U 400 U 180 800 J 5000 U 400 U

0.34 UR 0.49 U 0.36 U 0.93 U 0.35 UR 0.51 U 0.44 U 39.2 J 0.41 U 0.76 U 4.0 J 0.36 U
4.1 J 14.3 J 5.7 J 6.2 J 13.8 J 8.3 4.8 J 18.3 J 10.5 9.9 J 74.4 J 8.2

0.27 U 0.27 U 0.32 U 0.29 U 0.35 U 0.46 U 0.22 U 0.20 U 0.28 U 0.38 U 0.24 J 0.32 U
46.6 J 540 J 55.5 J 40.7 J 57.8 J 563 283 J 7820 J 42.0 766 J 3350 13.3
292 J 698 J 410 J 417 J 478 J 306 516 J 898 J 231 157 J 1110 J 267

140 J 40 U 130 J 59 U 31 U 7500 4100 J 7400 J 4800 21000 J 6400 J 200

2.0-3.0
10.0 / 9.0

6.0-7.0
6.5 / 5.5

None

TP-05

OFF-S-TP-
05-0708
7.0-8.0
4.0 / 3.0

None

TP-02

OFF-S-TP-
02-0203

3.0-4.0
8.5 / 7.5

None

TP-07

OFF-S-TP-
07-0708
7.0-8.0
5.5 / 4.5

None

TP-06

OFF-S-TP-
06-0607

4.0-5.0
5.0 / 4.0

None

TP-11
OFF-S-TP-
11-0506-
MAX
5.0-6.0
5.0 / 4.0

Field Dup. 

TP-08

OFF-S-TP-
08-0304

3.0-4.0
7.0 / 6.0

None

TP-13

OFF-S-TP-
13-0607
6.0-7.0
7.0 / 6.0

None

TP-12

OFF-S-TP-
12-0405

OFF-S-TP-
16-1011

OFF-S-TP-
17-0809-
MAX

Field Dup. 

TP-15

OFF-S-TP-
15-0506
5.0-6.0
4.0 - 3.0

None

TP-14
OFF-S-TP-
14-0304-
MAX

None Field Dup.

10.0-11.0 8.0-9.0
4.0 - 3.0 2.0 / 1.0

TP-16 TP-17
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TABLE 4-4

SUMMARY OF GEOTECHNICAL DATA
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Boring Number SB-415 SB-405 SB-406 SB-407 SB-400 SB-427 SB-428 SB-429 SB-404 SB-430 SB-414
Depth of Sample (feet) 10 to 12 10 to 12 14 to 16 16 to 18 6 to 8 6 to 8 10 to 12 14 to 16 16 to 18 8 to 10 2 to 4

Blow Counts(1) 28 12 15 56 94(3) 13 WOH(2) 21 29 20 12
Soil Description SM SM/SC SC/ML SM/SC SM GM SM ML SM GP SM

Depth of Sample (feet) 8 to 10 8 to 10 10 to 12 20 to 22 4 TO 6 6 to 8 10 to 12 12 TO 14 6 TO 8 12 TO 14 4 TO 6
Blow Counts(1) 21 11 14 10 52 13 WOH(2) 4 8 8 14
Soil Description SP ML/FILL ML ML/FILL SP & SM GM SM PT/SP SM SW SW

Notes:  
1)  Samples were collectted using a 3-inch diameter split barrel sampler.  The sampler was driven with a 300# weight falling 18-inches.
2)  WOH = Weight of Hammer
3)  Blow counts elevated due to gravel or cobble in sampler.

Sample With Lowest Blow Counts (Below 4-feet)
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TABLE 4-5

GROUNDWATER ELEVATION SUMMARY
OLD FIRE FIRE TRAINING AREA

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

6/17/1990 9/20/1990 1/31/1991 1/4/1994 2/22/1994 5/12/1994 7/7/1997 8/8/2002 8/23/2004
MW-2S 2.89 2.36 4.36 3.56 2.85 3.64 2.57 -- 3.25 4.36 2.36 2 0.89 5.25 1.47
MW-3S 3.53 3.74 4.24 4.64 4.27 4.19 3.63 4.2 4.75 4.75 3.53 1.22 0.07 4.82 3.46
MW-4S 1.8 2.72 3.4 3.36 3.35 3.2 2.4 3.05 3.1 3.4 1.8 1.6 0.92 4.32 0.88
MW-5S 5.61 5.31 6.02 6.02 6.33 5.76 -- 5.28 5.88 6.33 5.28 1.05 0.03 6.36 5.25
MW-6S -- -- -- 6.32 6.93 5.99 4.9 5.27 6.38 6.93 4.9 2.03 0.01 6.94 4.89
MW-7S -- -- -- 6.48 -- 5.45 4.83 -- -- 6.48 4.83 1.65 0 6.48 4.83
MW-10S -- -- -- 3.9 3.42 3.6 2.93 3.99 3.41 3.99 2.93 1.06 0.33 4.32 2.6
MW-11S -- -- -- 3.78 3.7 3.52 3.24 3.75 3.87 3.87 3.24 0.63 0.02 3.89 3.22
MW-101 -- -- -- -- -- -- 3.49 3.54 4.39 4.39 3.49 0.9 -- -- --
MW-102 -- -- -- -- -- -- 2.13 3.97 3.01 3.97 2.13 1.84 -- -- --

(1) OFFTA RI, 1994
(2)
(3)

Low GW 
elevation

Well ID Observed 
minimum Variance Tidal 

variation
High GW 
elevation

Observed low groundwater table elevation was calculated, by subtracting the tidal variation from the minimum observed water table elevation, of the groundwater data.
Observed high groundwater table elevation was calculated, by adding the tidal variation to the maximum observed water table elevation, of the groundwater data.

Elevations are calculated from field measurements taken from the top of PVC/riser then converted to elevations based on 
survey data to the top of PVC and relative to Mean Low Water (MLW)

Observed 
maximum

Ground Water Elevations (relative to MLW) (1)
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TABLE 5-1 
 

SELECTION OF RECOMMENDED REMOVAL ACTION GOALS 
OLD FIREFIGHTING TRAINING AREA 

NAVAL STATION NEWPORT, NEWPORT RHODE ISLAND 
 

Parameter PRG Recommended / Not 
Recommended 

Basis 

Benzo(a)anthracene 900 ug/kg Recommended Note 1 
Benzo(a)pyrene 400 ug/kg Recommended Note 1 
Benzo(b)fluoranthene 900 ug/kg Recommended Note 1 
Benzo(g,h,I) perylene 800 ug/kg Recommended Note 3 
Benzo(k)fluoranthene 900 ug/kg Recommended Note 3 
Chrysene 400 ug/kg Recommended Note 3 
Dibenzo(a,h)anthracene 400 ug/kg Recommended Note 1 
Indeno(1,2,3-cd)pyrene 900 ug/kg Recommended Note 1 
Dieldrin 40 ug/kg Not Recommended Note 2 
Total Petroleum Hydrocarbons 500 mg/kg Recommended Note 3 
Antimony 10 mg/kg Not Recommended Note 2 
Arsenic 7.0 mg/kg* Not Recommended Note 4 
Beryllium 0.4 mg/kg Not Recommended Note 2, 4 
Lead 150 mg/kg Recommended Note 5 
Manganese 390 mg/kg Not Recommended Note 2, 4 
* - RIDEM direct exposure criteria for arsenic was revised with the 2004 amendment to the remediation regulations. 
 
Notes: 
 
Note 1: These PAHs are fuel-related contaminants found to provide elevated risk to humans under a residential land use 
scenario.  These fuel related contaminants are present at the site as a result of releases of such fuels during the site use as 
a fire training facility, and therefore the PRGs for these contaminants are recommended to be retained as Removal Action 
Goals to direct soil removal actions at the site. 
 
Note 2: These contaminants were included as PRGs because they exceed RIDEM Direct Exposure criteria, they were not 
selected through a risk based process.  They do not contribute greatly to the measured risk at the site. These contaminants 
have no known connection to the releases from fire training operations.  Therefore, they are not recommended to be used to 
direct removal of soils at the site. 
 
Note 3: These fuel related contaminants in soils do not have risk based PRGs, however, they exceed RIDEM Remediation 
Regulations direct exposure criteria for residential use soil.  These contaminants are present in soil presumably as a result 
of releases of fuel used in fire training operations, therefore, these criteria are recommended to be used as action levels for 
soil removal actions at this site. 
 
Note 4: These metals are naturally present in soil, and during the PDI have been found above PRGs in till and other soils 
not impacted by the site contaminants associated with the fire training operations.  Average concentrations of these metals 
measured in till at the site exceed PRGs.  Because the till is assumed to be unaffected by site releases, it is presumed that 
these metals are natural components of the mineral composition of the soil and degraded bedrock.  Therefore, these criteria 
alone are not recommended to be used to direct soil removal actions at the site. 
 
Note 5: Lead was found co-located in soil with fill and with fuel-related contaminants.  Lead is not likely to be naturally 
occurring. Therefore, lead is likely to be present as a result of the releases from fire training operations or fill remaining from 
building demolition, and the action level cited (RIDEM DEC) is recommended to be used as a removal action goal.  



TABLE 5-2

ESTIMATED VOLUME OF SOIL EXCEEDING REMOVAL ACTION GOALS
OLD FIRE FIGHTING TRAINING AREA

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
PAGE 1 OF 3

Fill PAH TPH
Indication 

of Free 
Product

Lead Maximum 
Excavation 

Elevation (1) Elevation 
(1) Depth

AREA 1
C1 SB415 13.3 8.0 1.5 7.3 ND ND -- 1.3 - 1.3 1.3 6.7 Lead 3,675           912               

B-10 13.7 8.0 1.5 5.0 NS NS -- NS - 5.0
B-11 8.4 8.4 2.0 4.4 ND NA -- 2.4 - 2.4
SB416 11.5 8.5 1.7 2.5 5.5 ND -- NA - 5.5
SB417 8.5 8.5 2.1 -0.5 ND ND 2.5 NA -0.5
SB433 17.3 8.0 1.7 1.3 ND ND -- NA - 2.2
B-9 17.7 8.0 1.7 3.0 NS NS -- NS - 3.0
SB418 10.0 8.0 1.7 3.0 ND ND -- 4.0 - 4.0

AREA 1 sub total 7,109            
AREA 2

B2 SB405 7.0 7.0 1.2 -3.0 -1.0 ND -- 3.0 - -1.0 -1.0 8.0 PAHs 3,525           1,044            
B3 SB406 11.4 7.0 1.2 1.4 3.4 ND -- NA - 3.4 1.4 5.6 Fill, PAHs 4,650           964               

B-8 11.5 7.0 0.5 0.5 1.5 NA -- 1.5 - 1.5
MW-4S(B-7) 8.1 8.1 0.9 0.1 0.1 NA -- NA - 0.1
SB407 12.9 7.0 0.5 6.9 -1.1 -1.1 -5.1 NA -5.1

AREA 2 sub total 5,472            
AREA 3

B5 SB408 8.0 8.0 1.4 4.8 0.0 4.0 -- NA - 0.0 0.0 8.0 PAH 10,000         2,963            
TP-12 9.0 9.0 2.6 4.0 ND 4.0 4.0 4.0 4.0
SB409 9.1 9.1 2.3 5.0 ND 1.1 1.1 NA 1.1
MW-3S 9.8 9.8 3.5 5.8 NA NA 1.8 NA 1.8
TP-11 10.0 10.0 3.9 5.0 4.0 4.0 4.0 4.0 4.0
SB410 9.4 9.4 3.2 3.4 ND 1.4 1.4 NA 1.4

C5 SB419 8.4 8.4 2.2 4.4 ND 0.4 -- NA - 0.4 0.4 8.0 TPH 9,675           2,867            
TP-17 10.0 10.0 3.6 7.0 ND ND 2.0 NA 2.0
MW-101 9.4 9.4 3.5 4.4 1.4 1.4 -- NA - 1.4
SB420 10.0 10.0 3.7 6.0 6.0 -2.0 0.0 NA -2.0
SB432 9.8 9.8 3.8 1.8 1.8 1.8 -- 1.8 - 1.8
B-6 10.1 10.1 4.1 8.1 ND NA -- NA - 8.1
MW-7S 10.9 10.9 4.8 10.4 6.9 NA -- NA - 6.9
TP1 10.5 10.5 4.3 5.5 6.5 NA -- 6.5 - 6.5
TP-10 10.5 10.5 4.3 7.7 NS NS -- NS - 10
SB421 10.8 10.8 4.3 6.8 2.8 2.8 2.8 6.8 2.8

C8 SB422 11.8 11.8 4.0 11.3 7.8 ND -- NA - 7.8 7.8 4.0 PAHs 3,475           515               
AREA 3 sub total 19,604          

AREA 4
A5 SB400 7.3 7.3 0.7 0.3 ND ND -- NA - 0.3 0.3 7.0 Fill 5,175           1,342            

B-5 7.8 7.8 3.0 4.8 NA NA -- NA - 4.8
B-12 7.9 7.9 3.2 7.4 ND NA -- NA - 7.4
MW-11R 7.6 7.6 3.0 -2.4 NA NA -- 3.6 - 3.6
MW-11S 7.9 7.9 3.0 -2.2 NA NA -- 3.9 - 3.9
SB401 7.9 7.9 3.2 7.4 3.9 ND -- NA - 3.9
SB427 8.3 8.3 2.7 1.3 4.3 ND 2.3 NA 2.3

A7 SB402 8.4 8.4 2.1 0.4 ND ND -- -1.6 - -1.6 -1.6 10.0 Lead 7,575           2,806            

AREA 4 sub total 6,478            

Exceeded Removal Action Goals

Elevation (1)

A6 2.3 5.8 Indication of Free 
Product

          10,000            4,370

C7 2.8 8.0 TPH, PAHs, 
Foundations present

          10,850             2,331 

          10,000 2,963            

10,000         2,963            

C6 -2.0

B7 1.4 8.0 TPH

11.8 TPH

B6 1.1 8.0 TPH

B4 -5.1 12.5 PAHs, Indication of 
Free Product

2,963            

7,500           3,463            

8,625                      1,597

           2,487

C4 3.0

C3 -0.5 8.8 Fill, Indication of Free 
Product

5.0 Fill, Lead

2,112            C2 2.4 6.1 Lead

Excavation 
Volume (CY)

Deepest Grid Cell 
Exceedance Target ContaminantGrid Cell Boring 

Number

Ground 
Surface 

Elevation (1)

Base 
Grade 

Elevation 
(1)

Water Table 
Elevation (1, 3)

t
t

Cell Surface 
Area (sq ft)

9,350           

7,675           

10,000         
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TABLE 5-2

ESTIMATED VOLUME OF SOIL EXCEEDING REMOVAL ACTION GOALS
OLD FIRE FIGHTING TRAINING AREA

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
PAGE 2 OF 3

Fill PAH TPH
Indication 

of Free 
Product

Lead Maximum 
Excavation 

Elevation (1) Elevation 
(1) Depth

Exceeded Removal Action Goals

Elevation (1)

Excavation 
Volume (CY)

Deepest Grid Cell 
Exceedance Target ContaminantGrid Cell Boring 

Number

Ground 
Surface 

Elevation (1)

Base 
Grade 

Elevation 
(1)

Water Table 
Elevation (1, 3)

t
t

Cell Surface 
Area (sq ft)

AREA 5
B-14 30.7 10.5 3.0 7.7 NS NS -- NS - 10
TP2 13.0 10.0 3.4 5.0 ND NA -- NA - 5.0
SB411 31.0 10.5 3.4 10.0 ND ND -- NA - 10
MW-9R 11.7 11.0 4.5 10.5 NS NS -- NS - 10.5
TP-16 14.0 10.0 2.0 3.0 ND 3.0 3.0 3.0 3.0
B-15 27.6 10.5 2.5 8.6 NS NS -- NA - 8.6
SB412 24.5 10.5 3.3 10.0 ND ND -- NA - 10
TP-13 13.0 10.0 2.0 3.0 ND 6.0 3.0 3.0 3.0

B10 SB413 10.6 10.6 3.4 7.6 ND 6.6 6.6 NA 6.6 6.6 4.0 TPH 5,000 741
TP-08 11.5 11.5 3.8 9.0 ND ND -- NA - 9
TP-09 12.0 12.0 3.5 11.5 NS NS -- NA - 11.5
B-4 11.5 11.5 4.0 8.5 NA NA -- NA - 8.5
B-2 12.9 12.9 3.8 10.9 NA NA -- NA - 10.9
B-17 11.5 11.5 3.6 11.0 NA NA -- NA - 11.0
SB423 11.9 11.9 3.8 5.9 ND ND -- NA - 5.9
SB434 11.5 11.5 3.4 11.0 ND ND -- NA - 11.0
MW-8R 12.7 12.7 4.0 12.2 NS NS -- NS - 12.2
TP-06 12.5 12.5 4.2 5.5 5.5 ND -- NA - 5.5
TP-07 12.5 12.5 4.2 4.5 NA ND -- NA - 4.5
SB424 12.0 12.0 3.5 11.5 ND ND -- NA - 11.5
MW-1R 11.3 11.3 2.4 10.8 NS NS -- NS - 10.8
TP-02 12.0 12.0 3.8 11.5 NA ND -- NA - 11.5
TP-03 12.5 12.5 3.3 10.0 NS NS -- -- - 10
SB425 12.1 12.1 3.2 11.6 ND ND -- NA - 11.6
B-1 12.5 12.5 2.0 12.0 NA NA -- 4.5 - 4.5
TP-04 12.5 12.5 3.0 9.5 NS NS -- -- - 9.5
TP-05 11.0 11.0 2.0 3.0 3.0 ND -- 3.0 - 3.0
SB426 11.5 11.5 2.0 11.0 ND ND -- NA - 11.0

 AREA 5 sub total 13,842        
AREA 6  

A7 SB428 8.0 8.0 2.1 2.0 0.0 4.0 -- 4.0 - 4.0 4.0 4.0 TPH, Lead 2,000           296               
TP3 15.0 10.0 2.0 2.0 7.0 NA -- 2.0 - 2.0
B-13 8.9 8.9 2.5 2.9 NA NA -- NA - 2.9
MW-102 8.3 8.3 2.1 2.3 0.3 0.3 0.3 0.3 0.3
TP-15 9.0 9.0 2.4 1.0 3.0 3.0 3.0 3.0 3.0
SB403 9.4 9.4 2.6 -0.6 1.4 1.4 1.4 1.4 1.4
SB429 8.6 8.6 2.0 2.6 0.6 0.6 -1.4 -3.4 -3.4
B-16 9.2 9.2 1.5 8.7 5.2 NA -- NA - 5.2
MW-2S 9.1 9.1 1.5 7.1 1.1 NA -- -4.9 - -4.9
MW-2D 9.2 9.2 1.5 7.2 NA NS -- -4.8 - -4.8
SB404 8.9 8.9 1.2 -3.1 0.9 -3.1 -3.1 -3.1 -3.1

A10 TP-14 10.0 10.0 1.8 9.5 NS 6.0 6.0 NA 6.0 6.0 4.0 TPH 1783 264               
SB413 10.6 10.6 2.9 7.6 ND 6.6 6.6 NA 6.6
B-3 10.1 10.1 2.0 9.6 2.1 NA -- NA - 2.1
MW-10S 10.4 10.4 2.6 8.4 ND NA -- NA - 8.4
SB430 9.8 9.8 1.5 5.8 5.8 -0.2 -0.2 -4.2 -4.2

5,000           2,667            

            5,675 2,943            14.0 Lead, Foundations 
Present.

14.4 LeadB10 -4.2

A9 -4.9

A8 -3.4 12.4 Lead

          10,000 731               

C12 3.0 8.9 PAHs, Lead

            8,775            4,041

            8,875 2,917            

            9,450 2,774            

C11 10.0

C10 4.5 7.9 Fill

2.0 Fill

C9 5.9 6.1 Fill

          10,000 2,778            

C8 8.5 3.2 Fill

            6,150             1,378 

4145 486               

          10,000 2,037            

B9 3.0

B8 5.0 5.5 Fill, Foundations 
present

7.5 TPH, Lead, Fill, 
Foundations present
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TABLE 5-2

ESTIMATED VOLUME OF SOIL EXCEEDING REMOVAL ACTION GOALS
OLD FIRE FIGHTING TRAINING AREA

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
PAGE 3 OF 3

Fill PAH TPH
Indication 

of Free 
Product

Lead Maximum 
Excavation 

Elevation (1) Elevation 
(1) Depth

Exceeded Removal Action Goals

Elevation (1)

Excavation 
Volume (CY)

Deepest Grid Cell 
Exceedance Target ContaminantGrid Cell Boring 

Number

Ground 
Surface 

Elevation (1)

Base 
Grade 

Elevation 
(1)

Water Table 
Elevation (1, 3)

t
t

Cell Surface 
Area (sq ft)

B11 SB414 10.7 10.7 2.2 10.2 2.7 -1.3 -1.3 6.7 -1.3 -1.3 12.0 TPH 6,400           2,844            

B12 SB431 11.1 11.1 1.5 3.1 ND -0.9 -0.9 1.1 -0.9 -0.9 12.0 TPH 1,050           467               

13,522          
(1) elevations are presented as feet Navy Mean Low Water (MLW) Total 66,026          
(2) Target depth from Table F-5
(3) Water table elevations for areas 1 and 2 are approximated using MW-4S

Area 6 Subtotal
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TABLE 5-3

PRELMINARY EXCAVATION DEPTH AND VOLUME TO REMOVE SOIL EXCEEDING REMOVAL ACTION GOALS
OLD FIRE FIGHTING TRAINING AREA

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
PAGE 1 OF 2

Fill PAH TPH
Indication of 

Free 
Product

Lead Maximum 
Excavation 

Elevation (1) Elevation 
(1) Depth

AREA 1
C1 SB415 13.3 8.0 1.5 7.3 ND ND -- 1.3 1.3 1.3 6.7 Lead 3,675            912                

B-10 13.7 8.0 1.5 5.0 NS NS -- NS 5.0
B-11 8.4 8.4 2.0 4.4 ND NA -- 2.4 2.4
SB416 11.5 8.5 1.7 2.5 5.5 ND -- NA 5.5
SB417 8.5 8.5 2.1 -0.5 ND ND 2.5 NA 2.5
SB433 17.3 8.0 1.7 1.3 ND ND -- NA 2.2
B-9 17.7 8.0 1.7 3.0 NS NS -- NS 3.0
SB418 10.0 8.0 1.7 3.0 ND ND -- 4.0 4.0

AREA 1 sub total 6,341             
AREA 2

B2 SB405 7.0 7.0 1.2 -3.0 -1.0 ND -- 3.0 -1.0 -1.0 8.0 PAHs 3,525            1,044             

B3 SB406 11.4 7.0 1.2 1.4 3.4 ND -- NA 3.4 1.4 5.6 PAHs, Fill above the wt 4,650            964                

B-8 11.5 7.0 0.5 0.5 1.5 NA -- 1.5 1.5
MW-4S(B-7) 8.1 8.1 0.9 0.1 0.1 NA -- NA 0.1

SB407 12.9 7.0 0.5 6.9 -1.1 -1.1 -5.1 NA -5.1

AREA 2 sub total 4,250             
AREA 3

B5 SB408 8.0 8.0 1.4 4.8 0.0 4.0 -- NA 0.0 4.0 4.0 TPH 10,000          1,481             
TP-12 9.0 9.0 2.6 4.0 ND 4.0 4.0 4.0 4.0
SB409 9.1 9.1 2.3 5.0 ND 1.1 1.1 NA 1.1
MW-3S 9.8 9.8 3.5 5.8 NA NA 1.8 NA 1.8
TP-11 10.0 10.0 3.9 5.0 4.0 4.0 4.0 4.0 4.0
SB410 9.4 9.4 3.2 3.4 ND 1.4 1.4 NA 1.4

C5 SB419 8.4 8.4 2.2 4.4 ND 0.4 -- NA 0.4 0.4 8.0 TPH 9,675            2,867             
TP-17 10.0 10.0 3.6 7.0 ND ND 2.0 NA 2.0
MW-101 9.4 9.4 3.5 4.4 1.4 1.4 -- NA 1.4
SB420 10.0 10.0 3.7 6.0 6.0 -2.0 0.0 NA -2.0
SB432 9.8 9.8 3.8 1.8 1.8 1.8 -- 1.8 1.8
B-6 10.1 10.1 4.1 8.1 ND NA -- NA 8.1
MW-7S 10.9 10.9 4.8 10.4 6.9 NA -- NA 6.9
TP1 10.5 10.5 4.3 5.5 6.5 NA -- 6.5 6.5
TP-10 10.5 10.5 4.3 7.7 NS NS -- NS 10
SB421 10.8 10.8 4.3 6.8 2.8 2.8 2.8 6.8 2.8

C8 SB422 11.8 11.8 4.0 11.3 7.8 ND -- NA 7.8 7.8 4.0 PAHs 3,475            515                
AREA 3 sub total 17,196           

AREA 4
A5 SB400 7.3 7.3 0.7 0.3 ND ND -- NA 0.3 2.6 4.7 Fill above the water table 5,175            901                

B-5 7.8 7.8 3.0 4.8 NA NA -- NA 4.8
B-12 7.9 7.9 3.2 7.4 ND NA -- NA 7.4
MW-11R 7.6 7.6 3.0 -2.4 NA NA -- 3.6 3.6
MW-11S 7.9 7.9 3.0 -2.2 NA NA -- 3.9 3.9
SB401 7.9 7.9 3.2 7.4 3.9 ND -- NA 3.9
SB427 8.3 8.3 2.7 1.3 4.3 ND 2.3 NA 2.3

A7 SB402 8.4 8.4 2.1 0.4 ND ND -- -1.6 -1.6 0.0 8.4 Lead, Limited by 
Water Table 7,575            2,357             

AREA 4 sub total 5,588             

Exceeded Removal Action Goals

Elevation (1)

A6 2.3 5.8 Indication of Free 
Product

          10,000              3,444 

C7 2.8 8.0 TPH, PAHs, 
Foundations present

          10,850              2,331 

          10,000 2,963             

10,000          2,963             

C6 0.5

B7 1.4 8.0 TPH

9.3 TPH, Limited by Water 
Table

B6 1.1 8.0 TPH

B4 -0.7 8.1
PAHs, Indication of 
Free Product - Limited 
by Water Table

2,963             

7,500            2,241             

8,625                         1,597 

             1,720 

C4 3.0

C3 2.2 6.1 Free Product, Fill above 
the water table

5.0 Lead, Fill above the 
water table

2,112             C2 2.4 6.1 Lead

Excavation 
Volume (CY)

Target Grid Cell Excavation Driving Removal 
Action GoalGrid Cell Boring 

Number

Ground 
Surface 

Elevation (1)

Base 
Grade 

Elevation 
(1)

Water Table 
Elevation (1, 3)

t
t

Cell Surface 
Area      (sq 

ft)

9,350            

7,675            

10,000          
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TABLE 5-3

PRELMINARY EXCAVATION DEPTH AND VOLUME TO REMOVE SOIL EXCEEDING REMOVAL ACTION GOALS
OLD FIRE FIGHTING TRAINING AREA

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
PAGE 2 OF 2

Fill PAH TPH
Indication of 

Free 
Product

Lead Maximum 
Excavation 

Elevation (1) Elevation 
(1) Depth

Exceeded Removal Action Goals

Elevation (1)

Excavation 
Volume (CY)

Target Grid Cell Excavation Driving Removal 
Action GoalGrid Cell Boring 

Number

Ground 
Surface 

Elevation (1)

Base 
Grade 

Elevation 
(1)

Water Table 
Elevation (1, 3)

t
t

Cell Surface 
Area      (sq 

ft)

AREA 5
B-14 30.7 10.5 3.0 7.7 NS NS -- NS 10
TP2 13.0 10.0 3.4 5.0 ND NA -- NA 9.5
SB411 31.0 10.5 3.4 10.0 ND ND -- NA 10
MW-9R 11.7 11.0 4.5 10.5 NS NS -- NS 10.5
TP-16 14.0 10.0 2.0 3.0 ND 3.0 3.0 3.0 3.0
B-15 27.6 10.5 2.5 8.6 NS NS -- NA 8.6
SB412 24.5 10.5 3.3 10.0 ND ND -- NA 10
TP-13 13.0 10.0 2.0 3.0 ND 6.0 3.0 3.0 3.0

B10 SB413 10.6 10.6 3.4 7.6 ND 6.6 6.6 NA 6.6 6.6 4.0 TPH 5,000 741
TP-08 11.5 11.5 3.8 9.0 ND ND -- NA 9
TP-09 12.0 12.0 3.5 11.5 NS NS -- NA 11.5
B-4 11.5 11.5 4.0 8.5 NA NA -- NA 8.5
B-2 12.9 12.9 3.8 10.9 NA NA -- NA 10.9
B-17 11.5 11.5 3.6 11.0 NA NA -- NA 11.0
SB423 11.9 11.9 3.8 5.9 ND ND -- NA 5.9
SB434 11.5 11.5 3.4 11.0 ND ND -- NA 11.0
MW-8R 12.7 12.7 4.0 12.2 NS NS -- NS 12.2
TP-06 12.5 12.5 4.2 5.5 5.5 ND -- NA 5.5
TP-07 12.5 12.5 4.2 4.5 NA ND -- NA 4.5
SB424 12.0 12.0 3.5 11.5 ND ND -- NA 11.5
MW-1R 11.3 11.3 2.4 10.8 NS NS -- NS 10.8
TP-02 12.0 12.0 3.8 11.5 NA ND -- NA 11.5
TP-03 12.5 12.5 3.3 10.0 NS NS -- -- 10
SB425 12.1 12.1 3.2 11.6 ND ND -- NA 11.6
B-1 12.5 12.5 2.0 12.0 NA NA -- 4.5 4.5
TP-04 12.5 12.5 3.0 9.5 NS NS -- -- 9.5
TP-05 11.0 11.0 2.0 3.0 3.0 ND -- 3.0 3.0
SB426 11.5 11.5 2.0 11.0 ND ND -- NA 11.0

 AREA 5 sub total 13,492          
AREA 6  

A7 SB428 8.0 8.0 2.1 2.0 0.0 4.0 -- 4.0 4.0 4.0 4.0 TPH, Lead 2,000            296                
TP3 15.0 10.0 2.0 2.0 7.0 NA -- 2.0 2.0
B-13 8.9 8.9 2.5 2.9 NA NA -- NA 2.9
MW-102 8.3 8.3 2.1 2.3 0.3 0.3 0.3 0.3 0.3
TP-15 9.0 9.0 2.4 1.0 3.0 3.0 3.0 3.0 3.0
SB403 9.4 9.4 2.6 -0.6 1.4 1.4 1.4 1.4 1.4
SB429 8.6 8.6 2.0 2.6 0.6 0.6 -1.4 -3.4 -3.4
B-16 9.2 9.2 1.5 8.7 5.2 NA -- NA 5.2
MW-2S 9.1 9.1 1.5 7.1 1.1 NA -- -4.9 -4.9
MW-2D 9.2 9.2 1.5 7.2 NA NS -- -4.8 -4.8
SB404 8.9 8.9 1.2 -3.1 0.9 -3.1 -3.1 -3.1 -3.1

A10 TP-14 10.0 10.0 1.8 9.5 NS 6.0 6.0 NA 6.0 6.0 4.0 TPH 1783 264                
SB413 10.6 10.6 2.9 7.6 ND 6.6 6.6 NA 6.6
B-3 10.1 10.1 2.0 9.6 2.1 NA -- NA 2.1
MW-10S 10.4 10.4 2.6 8.4 ND NA -- NA 8.4
SB430 9.8 9.8 1.5 5.8 5.8 -0.2 -0.2 -4.2 -4.2

B11 SB414 10.7 10.7 2.2 10.2 2.7 -1.3 -1.3 6.7 -1.3 -0.8 11.5 TPH, Limited by Water 
Table 6,400            2,726             

B12 SB431 11.1 11.1 1.5 3.1 ND -0.9 -0.9 1.1 -0.9 -0.9 12.0 TPH, Limited by Water 
Table 1,050            467                

Yellow cells indicate removal action goal exceeded 11,409           
Blue Shaded cells indicate excavation below the water table Total 58,276           
Green shaded cells indicate excavation will likely be halted at max 3' below water table prior to removal of all contaminants exceeding Removal Action goals

(1) elevations are presented as feet Navy Mean Low Water (MLW)
(2) Target depth from Table F-5
(3) Water table elevations for areas 1 and 2 are approximated using MW-4S

5,000            2,167             

            5,675 2,228             10.6
Lead, Limited by 
Water Table.  
Foundations Present.

11.7 Lead, Limited by 
Water TableB10 -1.5

A9 -1.5

A8 -1.0 10.0 Lead, Limited by 
Water Table

          10,000 731                

C12 3.0 8.9 PAHs, Lead

            8,775              3,261 

            8,875 2,917             

            9,450 2,424             

C11 10.0

C10 5.5 6.9 PAHs

2.0 Fill

C9 5.9 6.1 Fill

          10,000 2,778             

C8 8.5 3.2 Fill

            6,150              1,378 

4145 486                

          10,000 2,037             

B9 3.0

B8 5.0 5.5 Fill, Foundations 
present

7.5 TPH, Foundations 
present

Area 6 Subtotal
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APPENDIX A 

 

SITE PHOTOGRAPHS 

(COMPACT DISK) 





























































































































































































 

 

APPENDIX B 
FIELD LOGS 

 

• RI Test Pit Logs 

• RI Soil Boring Logs 

• PDI Soil Boring Logs 



 

 

RI Test Pit Logs 

TP1 

TP2 

TP3 

TP-01 

TP-02 
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TP-04 
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RI Soil Boring Logs 

B-1 

B-2 

B-3 

B-4 

B-5 
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B-7 

B-8 

B-9 
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B-11 
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B-14 
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B-18 

MW-1 

MW-2 
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MW-7S 

MW-8R 

MW-9R 

MW-10S 

MW-11S 

MW-11R 

MW-101 

MW-102 

 

 









































































 

 

PDI Soil Boring Logs 
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APPENDIX C 
SURVEY DATA 





 

 

APPENDIX D 
ANALYTICAL RESULTS 

 

• RI Soil Sample Analytical Results 

• PDI Soil Sample Analytical Results 



 

 

APPENDIX D1 
 

CHEMICAL ANALYTICAL RESULTS 













































































 

 

APPENDIX D2 
 

GRAIN SIZE ANALYSIS 



















































 

 

APPENDIX E 
CALCULATIONS 





































































































































































































































































































































































































































































































































































































































































































































































































































































ATTACHMENT F 
 

SHORELINE TOTAL PETROLEUM HYDROCARBON RESULTS 
PRESENTED AT THE MAY 18, 2009 

RPM CONFERENCE CALL 
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